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The Yamaha VP1 __________________________________________ 

The Yamaha VP1 was produced as a prototype polyphonic Virtual Acoustic synthesizer, in parallel with the Yamaha VL1.  

The two look very alike visually, like they came out of the same mold.  The similarities end there, however.  The VP1 is 

VERY different inside from the VL1.  Basically, the VL1 is based on parametric equations developed at Stanford University 

for emulating digital waveguides.  It has a very complex, calculated Driver with multiple modifiers on the front end and a 

ǎƛƳǇƭŜ ǊŜǎƻƴŀǘƻǊ ƻƴ ǘƘŜ ōŀŎƪ ŜƴŘΦ  LǘΩǎ ƎǊŜŀǘ ŦƻǊ ŎǊŜŀǘƛƴƎ ŜȄǇǊŜǎǎƛǾŜ ǿƛƴŘ or bowed instruments.  The VP1 is the 

opposite.  It has a simple recorded set of Drivers on the front end, and goes into great depth calculating the Resonator 

on the back end.  It primarily emulates plucked or struck instruments, in particular instruments that are inharmonic.   

 

After listeniƴƎ ǘƻ aŀƴƴȅ CŜǊƴŀƴŘŜȊΩ ŘƛǎŎǳǎǎƛƻƴ ƻƴ SoundCloud about Yamaha VL, I can see why the VP1 used recorded 

Drivers.  Apparently the VL model is very unstable and requires a lot of effort to keep the parameters in the sweet spot, 

where the sound resonates and stays alive and is in tune.  Adjustments are required for every VL note up the scale.  The 

selections you were allowed in the VL Visual Editor actually link into a lookup table for each combination, to ensure the 

parameters in the model are stable for every possible combination of Driver and Resonator.  The problems in the VL1 

are all due to the 11 or so wind modifiers added onto the model on the front end.  Each modifier affects all of the 

others.  Change one or two, and you have to go back and adjust the others to knock it back into stability and back into 

tune.  aŀƴƴȅ Ŏŀƭƭǎ ƛǘ άŎƘŀǎƛƴƎ ȅƻǳǊ ǘŀƛƭέΗ 

To clarify, the VP1 Drivers are Ƨǳǎǘ ŀƴ ƛƴǇǳǘ ǇǳƭǎŜΣ ƛǘΩǎ ƴƻǘ ŀ Ŏomplete note recording like a sample-based synthesizer 

uses.  A sample based synthesizer like the Yamaha Motif uses a long, 5 second note sample as a short cut to reduce the 

computing power required, the VP1 does not.  The VP1 uses a transient input pulse to start the vibration in the model, 

ǿƘƛŎƘ ǎƻǳƴŘǎ ƴƻǘƘƛƴƎ ƭƛƪŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǘΩǎ ƴŀƳŜŘ ŀŦǘŜǊΦ  ¢he pulse goes into the Resonator string or tube where the 

sound wave forms, creating the sound wave you hear coming out of the instrument. 

Despite using simple, recorded input pulses, the timbre of the VP1 is very complex.  The simplest VP1 patch includes a 

two-part Driver module, with a voiced instrument oscillator and an unvoiced noise oscillator in each part.  These four 

oscillators feed into two pairs of Delay Loop processors (with cross-connections) and then into the Effects module.  This 
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is called an Element.  You can use up to FOUR Elements in one patch, for a total of sixteen complex oscillators per note.  

Every parameter in each section of the patch is accessible in the Editor and most are mappable to a controller or 

envelope.  A large number of parameters are also graphed to behave differently over different sections of the keyboard.  

hƴŜ ǾŜǊȅ ƛƴŀǳǎǇƛŎƛƻǳǎ ǇŀǊŀƳŜǘŜǊ ƛƴ ǘƘŜ 9ŘƛǘƻǊ ƛǎ ŎŀƭƭŜŘ ά{ǘƛŦŦƴŜǎǎέ ǿƘƛŎƘ ǿŜΩƭƭ ŘƛǎŎǳǎǎ ƛƴ ŘŜǇǘƘ ŘǳŜ ǘƻ ƛǘΩǎ effect on the 

harmonics.  LǘΩǎ ƻƴŜ ƪŜȅ ǘƻ ǘƘŜ ±tмΩǎ ǎƛƎƴŀǘure sound.  I finally got to read the official Yamaha Editor manual, but the 

Yamaha Engineers ǊŜŀƭƭȅ ŘƛŘƴΩǘ ǎŀȅ ƳǳŎƘ ƻŦ ŀƴȅǘƘƛƴƎ ŀōƻǳǘ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ.  ²ŜΩƭƭ ŎƻǾŜǊ ƛǘ ƛƴ ǘƘŜ !ǇǇŜƴŘƛȄ A.  Where 

programming an FM synth is a real challenge just to get the timbre right, the VP1 makes it a bit easier.  It still takes a 

spectrum analyzer to get the timbre right on the money, though.  You spend more of your programming time on the VP1 

setting up controllers and behaviors rather than building the timbre up from scratch. 

 

The VL1 and VP1 are very similar in one main aspect, controller behaviors.  The VL1 uses controller inputs to mold and 

shape the sound of the instrument in ways that emulate human performance on an acoustic instrument.  In particular, 

the Saxophone is at the heart of the mathematical model, most of the controllers modify the sound driver, the 

mouthpiece of the instrument.  The VP1 does the same, but in a different way.  It takes in a massive number of 

hardware controller inputs and maps them to every aspect of the Resonator model.  The VP1 natively has a huge 

collection of controllers, including Velocity, Aftertouch, three mod wheels, two sliders, a 2-axis trackball, three foot 

pedals, two foot switches, three scene control buttons with a slider/foot pedal, ŀƴŘ ŀ .ǊŜŀǘƘ ŎƻƴǘǊƻƭƭŜǊ ƛƴǇǳǘΦ  ¢ƘŀǘΩǎ ŀƴ 

insane number of hardware controllers.  A live musician can handle about five or six competently, but over eighteen at 

once?  Almost every parameter in the model can be mapped to a physical controller in the Editor.  The sheer number of 

ōŜƘŀǾƛƻǊ ŎƻƴǘǊƻƭǎ ƛǎ ǎǘŀƎƎŜǊƛƴƎΣ ŀƭǘŜǊƛƴƎ ǘƘŜ ǘƛƳōǊŜ ƛƴ ǿŀȅǎ ȅƻǳ ŎŀƴΩǘ Ŝŀǎƛƭȅ ƎŜǘ ȅƻǳǊ ƘŜŀŘ ŀǊƻǳƴŘΦ  hǾŜǊŀƭƭΣ ǘƘŜ ±tм ƛǎ ŀ 

very complex instrument to program.   

 

To accomplish all of the required calculations the VP1 requires 32 custom Yamaha DSP processing chips and 32 VLSI 

ŎƻƳǇǳǘŜǊ ǇǊƻŎŜǎǎƻǊǎΦ  ¢ƘŀǘΩǎ сп ǇǊƻŎŜǎǎƻǊǎΗ  LƳŀƎƛƴŜΣ ¸ŀƳŀƘŀ ōǳƛƭǘ ŀ сп-core computer into the VP1 back in 1994 when 

all of the personal computers of the day only had ONE.  The number of MIPS of computing power in the VP1 is 

somewhere in between a Cray X-MP and Cray Y-MP supercomputer from just 8 years earlier.  Today an intel 10-core i9 

processor is about 400 times faster, but to assemble a 64-core computer back in 1994 was unbelievable!  We just barely 

hit the 64-core level in the Ryzen Threadripper in 2020, some 26 years later.  Yamaha was truly way ahead in their 

thinking on this one.  ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ŎƻƳǇǳǘŜǊ ƘŀǊŘǿŀǊŜ ŀƭǎƻ ŘƛŎǘŀǘŜǎ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǎƘŜƭƭΦ  [ƻƻƪƛƴƎ ŀǘ ǘƘŜ ƛƴǎƛŘŜǎΣ ƛǘΩǎ 

ǇŀŎƪŜŘΦ  ¢ƘŜǊŜ ƛǎƴΩǘ ŀny spare room in there, just a bit on one end where the mod wheels are located.  It makes sense 

for it to have a 76 key keyboard, the shell had to be that long anyway.   LǘΩǎ ŀƭǎƻ ǊŜŀƭƭȅ ƘŜŀǾȅ, 63 lbs.   

    

Each of the 16 voice circuit boards (in the central enclosure above and pictured individually below) has 4 VLSI Processors 

on itΦ  ¢ƘŜ ±[м ǳǎŜǎ о ƻŦ ǘƘŜ ǎŀƳŜ ǇǊƻŎŜǎǎƻǊǎ ǇŜǊ ǾƻƛŎŜΣ ƛǘΩǎ ƭŜǎǎ ƛƴǘŜƴǎƛǾŜ ǘƻ ƳƻŘŜƭ ǘƘŀƴ ǿƘŀǘΩǎ ƛƴ ǘƘŜ ±tм.  The original 

pricing of the VP1 voice boards was $624 apiece (which Manny and Reinhold determined during their rebuild) so the 
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cost of producing the VP1 added up quickly just from the cost of the processor boards.  That adds up to $9,984 just in 

the 16 voice boards.  The heat from the enclosure caused problems in the first few prototypes, which was corrected 

ǎƻƻƴ ŀŦǘŜǊǿŀǊŘǎΦ  hƴƭȅ wŜƛƴƘƻƭŘ IŜƛƭΩǎ ±tм ǇǊƻǘƻǘȅǇŜ ƛǎ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ  ¢ƘŜ ƻǘƘŜǊǎΣ ǘƘŜ ǇǊŜ-production 

models, were all retrofitted with cooling vents all along the back edge of the synthesizer, and slots in the bottom.  One 

ǇǊƻǘƻǘȅǇŜ ǿƛǘƘƻǳǘ ǘƘŜ ǾŜƴǘǎ ǿŀǎ ŘŜǎǘǊƻȅŜŘ ŘǳǊƛƴƎ ǎƘƛǇǇƛƴƎΣ ǿƘƛŎƘ ǿŜΩƭƭ ǘŀƭƪ ŀōƻǳǘ ƛƴ ŀ ƳƛƴǳǘŜΦ 

 

There are also 2 more Processors on the main control board (below left in the top left corner) along with a large number 

of stacked RAM chips, and another 7 Processors on the effects circuit board which mounts underneath it (below right) 

with another set of stacked RAM chips. 

This is also the reason Yamaha initially wanted to charge about $20,000 for the VP1 prototypes (using the 1991 

exchange rate) they were thinking of the cost of the 64+9 VLSI processors inside the synth.  They cut the price 

significantly two months later when they realized nobody was going to spend that much money on one synthesizer.  

They were only selling off the prototypes anyway, not trying to recoup all of the development costs of the project.  

Daniel was offered one, and so was RŜƛƴƘƻƭŘΣ ōǳǘ ǘƘŜ ǇǊƛŎŜ ǿŀǎ ǎǘƛƭƭ ΨǊŜŀƭ ƳƻƴŜȅΩ ŀƴŘ ƳƻǊŜ ǘƘŀƴ Ƴƻǎǘ ƳǳǎƛŎƛŀƴǎ ǿŀƴǘŜŘ 

to spend on one keyboard at the time.  Times have changed, I see CS-улΩǎ ŀƴŘ 5·мΩǎ ƭƛǎǘŜŘ ŀǘ ŜȄƻǊōƛǘŀƴǘ ǇǊƛŎŜǎ ƻƴ 

wŜǾŜǊōΦ  ¢ƘŜǎŜ ǇǊƛŎŜǎ ŀǊŜƴΩǘ ǊŜŀƭ ǘǊŀƴǎŀŎǘƛƻƴ ǇǊƛŎŜǎΣ ōǳǘ ǘƘŜȅ Řƻ ǎǳƎƎŜǎǘ ŀ ǘǊŜƴŘ ŦƻǊ ŎƻƭƭŜŎǘŀōƭŜ ǇƛŜŎŜǎ ƭƛƪŜ ǘƘŜ ±tмΦ 

    

Lǘ ǘƻƻƪ ǘŜƴ ȅŜŀǊǎ ŦƻǊ ŎƻƳǇǳǘŜǊ ƘƻǊǎŜǇƻǿŜǊ ǘƻ ŎŀǘŎƘ ǳǇ ǘƻ ¸ŀƳŀƘŀΩǎ ǾƛǎƛƻƴΦ  When it did, Yamaha built an 8-voice (not 16) 

prototype version of the VP1 in a rack with a CS1X keyboard chassis (only one mod wheel) using fewer, faster 

processors.  Scott Kinsey called it the VPX in the ProSynth live-stream #120 (on YouTube now).  It was slated to be 

ǊŜƭŜŀǎŜŘ ŀǘ ǘƘŜ Ϸнллл ǇǊƛŎŜ ǇƻƛƴǘΣ {Ŏƻǘǘ ǘƘƻǳƎƘǘ άƛǘ ǇƭŀȅŜŘ ŀƴŘ ǎƻǳƴŘŜŘ ŀǿŜǎƻƳŜΗέ  When it was demoed to a group of 

studio musicians, the reception fell fatally flat.  Some felt that without all the physical controllers of the original, the 

sound was just too simple to match expectations.  hǘƘŜǊ ƳǳǎƛŎƛŀƴǎ Ƨǳǎǘ ŘƛŘƴΩǘ ŎŀǊŜ ŦƻǊ ƛǘΦ  The morphing sound capability 

of the new prototype was well below the original VP1 and the new machine never got past the initial phase of 
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development.  (Personally, I think the fault was probably in the patch programming, or lack of it.)  In contrast, the VL70m 

was a very expressive, single voice synth with far fewer physical controllers and was doing modestly well in the 

marketplace.  The VL70m also only contained two of the VLSI processors and was a more reasonable $699. 

{ŀŘƭȅΣ ǾŜǊȅ ŦŜǿ ¸ŀƳŀƘŀ ±tмΩǎ ǿŜǊŜ ŜǾŜǊ ǇǊƻŘǳŎŜŘΣ ¸ŀƳŀƘŀ ƛƴǘŜǊƴŀƭƭȅ ǘƘƛƴƪǎ ǘƘŜǊŜ Ƴŀȅ ƘŀǾŜ ƻƴƭȅ ōŜŜƴ у ƻǊ мл ƛƴ ǘƻǘŀƭΦ  

Looking at serial numbers, there might be 12 to 15.  One is in the Yamaha museum in Hamamatsu, Japan, another is at 

Yamaha Europe in Germany, and a private owner has another pair in Germany (one which was sold by the Music Store in 

Cologne).  Reinhold Heil, a music producer in the US, owns one in California (no cooling vents and he refinished his Black 

recently) which he purchased in Germany.  It had a massive crack in the left corner which was miraculously fixed when 

they located the one and only spare shell end section in existence.  Reinhold moved to Hawaii, but Manny still has his 

VP1 for a few more months.  One other famous Japanese musician Yasunari Takahashi purchased one a few decades 

ago, but has sold it in the last few years (we have no idea who has this one) and Kurt Ader at KAPro has one without a 

working programming interface.  !ǘ ǘƘŜ ƳƻƳŜƴǘ ƻŦ ǿǊƛǘƛƴƎ ǘƘƛǎΣ Ƙƛǎ ±tм ƛǎ ƛƴ ǘƘŜ ǎƘƻǇ ǿƛǘƘ ǎƻƳŜ ƳŀƧƻǊ ǇǊƻōƭŜƳǎ ǘƘŜȅΩve 

been trying to fix for the last year.  IŜ ŎƻƳƳŜƴǘŜŘ άLǘΩǎ ŀ ƴƛƎƘǘƳŀǊŜέ on the forum.  LΩǾŜ ŀƭǎƻ ŦƻǳƴŘ ŀƴƻǘƘŜǊ ǊŜŦŜǊŜƴŎŜ ǘƻ 

a possible VP1 owner online, Ryuichi Sakamoto of the Yellow Magic Orchestra who had one listed in his touring gear 

from back in 1995, and I found a Japanese auction for a VP1 online from 2010.  I have no idea which one that was. 

 

There is also the VP1 prototype which Yamaha lent out for voicing in the US (no cooling vents) which was used by Scott 

YƛƴǎŜȅ ŀƴŘ ōȅ aƛŎƘŀŜƭ WŀŎƪǎƻƴΩǎ ƪŜȅōƻŀǊŘ ǇƭŀȅŜǊΣ aƛŎƘŀŜƭ .ƻŘŘƛŎƪŜǊ, on the Bad album.  It was ordered crushed by US 

customs during shipping back to Germany for not having the proper electrical labeling.  A sad event.  Another VP1 has 

also surfaced at an IT university in Japan, where a grad student there brought it back to life, the one I now have access 

to.  Thanks Peter!  It was hiding in the corner of a music room with a dead battery, along with a VL1.  No one is sure 

ǿƘƛŎƘ ƻƴŜǎ ƘŀǾŜ ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ ƛƴǘŜǊŦŀŎŜ ŀƴŘ ǿƘƛŎƘ ƻƴŜǎ ŘƻƴΩǘΣ ōǳǘ Ƴƻǎǘ ƻŦ ǘhe prototypes do seem to have the 

hardware installed in the synth.  The serial interface and software were apparently an option upon purchase.  Mine 
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came without them, I engineered an interface ǿƛǘƘ aŀƴƴȅ CŜǊƴŀƴŘŜȊΩǎ ƘŜƭǇ, and I got the software from Daniel Forro a 

year before this VP1 was even found.  You really meet great people in this industry!  In addition, another unit has just 

shown up on YouTube, owned by Yoshiki Hoshi of the group Himekami in Japan.  That makes ten we can account for: 

eight alive, one with severe problems, and one destroyed.  The few that are still in hiding are most likely in Japan. 

 

Most of the patch programming at the factory was done using a custom hardware interface called OTOMI.  It was on a  

Sun Sparc Station micro-computer set up in-house with a touch screen to program patches.  Looking at dates, it was 

probably a SPARCstation 10. 

     

To allow outside specialists to program patches to create a commercial patch set, Yamaha produced a software editor 

written for Macintosh computers from the same era.  A friend of mine in Germany had a photo of an original, a Power 

Mac 6100 series with all of the accessories, manuals and disks displayed below. 

 

I have a working copy of the Macintosh OS7/8/9 editor 

(thanks to Daniel!) and recordings from Daniel Forro who 

worked with Yamaha as a product demonstrator and 

who produced the only recorded music we have played 

on the VP1 ōŀŎƪ ƛƴ ǘƘŜ мффлΩǎ.  To use the editor, you 

connect the synthesizer up to a Macintosh via one of the 

serial ports, connected to a serial to parallel converter 

and a custom ribbon cable.  The VP1 has a 50-pin 

Centronics parallel connector on the back, like printers 

had back in the 19улΩǎΦ  5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ 

interface are covered in the back of this manual.  If you 

need to build one, go there.  The standard Mac interface 

is known to be somewhat unstable and unreliable, which 

LΩǾŜ ŦƛȄŜŘΦ  ¢ƘŜ ŘŜǘŀƛƭǎ ŀǊŜ ƛƴ !ǇǇŜƴŘƛȄ .Φ 

 

Due to the sheer complexity of the internal models, the full potential of the synth was never really tapped into.  People 

have commented over the years that very few individuals had a chance to work with the VP1 in the early days, so very 

few patches actually exist for the synth. Manny mentioned he and the other programmers had the instruments for over 

a year, getting to know the machine it was so complicated.  After the program was cancelled, the VP1 never really got 

the attention required to properly program a more complete set of patches which hurt the development of the synth.  In 

contrast, the VL1 received extensive programming time which really shows in the quality of the patches it was released 

with.  Despite this aspect of the development, the cost of manufacturƛƴƎ ǘƘŜ ±tм ǿŀǎ ǳƭǘƛƳŀǘŜƭȅ ƛǘΩǎ ŘƻǿƴŦŀƭƭΦ  It was 

listed at 2,700,000 yen in the sales literature, which was equal to about $23,000 US back in 1994.  Before this brochure 

the price was closer to $30,000 talking to Reinhold. 

 

You can see the editor icon below in the folder on my PowerMac G3, running on Mac OS 9.2.2.  The VP1 Owners Manual 

ŀƴŘ ǘƘŜ tŜǊŦƻǊƳŀƴŎŜ bƻǘŜǎ ǿŜǊŜ ƛƴŎƭǳŘŜŘ ǿƛǘƘ ǘƘŜ 9ŘƛǘƻǊΣ ǘƘŜ ǘǿƻ ǇŘŦΩǎ ƛƴ ǘƘŜ ƴŜȄǘ ǊƻǿΦ  ¢ƘŜ ±tм 9ŘƛǘƻǊ ±ƻƛŎŜ ŦƻƭŘŜǊ 
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contains the five factory voice banks.  The Editor also came with a printed manual, which contains a few more details on 

Ƙƻǿ ǘƘŜ ŜŘƛǘƛƴƎ ƛƴǘŜǊŦŀŎŜ ǿƻǊƪǎΣ ōǳǘ L ǿŀǎ ǎǳǊǇǊƛǎŜŘ ŀǘ Ƙƻǿ ƭƛǘǘƭŜ ǇǊƻƎǊŀƳƳƛƴƎ ŘƛǊŜŎǘƛƻƴ ǘƘŜǊŜ ǿŀǎ ƛƴ ǘƘŜǊŜΦ  LΩǾŜ ƘŀŘ ǘƻ 

figure out everything empirically using the Editor interface, and by studying physical modeling on my own.  Manny 

Fernandez mentioned that when Dave Polich received one of the prototypes for voicing, Yamaha Engineers told him 

something like άΧthis is the VP1, we do not know what it can do". 

 

   
The Editor comes with a folder labeled Ψ±tм9ŘƛǘƻǊ±ƻƛŎŜΩ ǿƛǘƘ ŦƛǾŜ ǇŀǘŎƘ ōŀƴƪǎ ƛƴ ƛǘΦ  Up until now, I only knew about the 

main Factory patch bank which is detailed in the Performance Notes.  aƻǎǘ ƻŦ ǘƘŜ ŘŜƳƻǎ ȅƻǳΩǾŜ ƘŜŀǊŘ ŀǊŜ ŦǊƻƳ ǘƘŜ 

Factory-Set patch bank.  (See below.)  Manny has recorded the 10 factory demos and posted them up on YouTube, and 

LΩǾŜ ŜȄǇŀƴŘŜŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŀǘŎƘ ŘŜƳƻ ǎƻƴƎǎ ƻƴ Ƴȅ ǿŜōǎƛǘŜ ǘƻ ŀōƻǳǘ олΦ  Most are good, a couple ŀǊŜƴΩǘΦ 

 

 
 

Besides the FACT_SET.VP1 patch bank, the other four patch banks are mostly unknown, only a few of those patches 

have ever surfaced.  A small set have shown up in demo recordings by Yasunari Takahashi on SoundCloud, including 

BigBlower, BigMyPiano, Guitarra, HyperRock, HydroStorm, CosMoom, MiamiOcean.  There is also a 24-bit sample library 

you can purchase online on ebay and elsewhere.  A few of the patch names in there also match names of the unknown 

patches.  And possibly, Kurt Ader at KAPro might have used some of these unknown patches in his sound banks for the 

Motif and Montage synthesizers.   

 

It has been great fun to finally hear what the other four banks of patches sound like!  Manny Fernandez, one of the 

original patch programmers, described that the additional patches sounded very similar to the Factory set.  After hearing 

ǘƘŜ ±tм ƴƻǿΣ ƛǘΩǎ ƘŀǊŘ ǘƻ ǊŜŀƭƭȅ ŘŜŦƛƴŜ ǿƘŀǘ ŀ ǎƛƴƎƭŜ ǇŀǘŎƘ ǎƻǳƴŘǎ ƭƛƪŜΣ ŜǾŜƴ ǿƛǘƘ ǊŜŎƻǊŘƛƴƎǎ to refer to.  There are SO 

MANY controller options in this synth, the timbre bends in so many ways, you can hear the same patch played with 

different settings and not recognize it.   
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Patch Lists _________________________________________________ 

You can see lists of all of the patches in the five patch banks below.  Each bank came on one Floppy Disk, the five color 

coded disks in the photograph below, which load directly into the VP1.  The other two disks include one with the Mac 

Editor on it, and a compressed backup of saved patches off the VP1.   The two manuals include the Operator Manual for 

the VP1, the Performance Notes detailing specifics on using each of the Factory-Set of patches, and on the table is a 

printed copy of the Guide Book for the Editor.  The box on the right holds the serial-to-parallel interface for connecting 

the VP1 to an older Macintosh computer.  I have the programming interface figured out, which is in Appendix B. 

 
 

First up is the Factory Set, the patches everyone is familiar with from the Performance Notes.  None of the other patch 

sets have a Performance Notes pdf. 
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The SFX.VP1 patch set is predominantly a set of Special Effects patches.  A few can carry a tune, but most are more 

percussive or are wild and crazy movie sound effects.  

 

Even though the VP1 is mainly designed for plucked or struck sounds, the Oscillators have mode settings with selections 

for 1-shot, Cycle, and Free.   1-shot is a single strike and pluck method, but Cycle and Free have the ability to 

continuously loop part of the sample for sustained instrument sounds.   

 

The SUSTAIN.VP1 patch set are mainly voices where the sound continues until the key is released, like string, brass, or 

wind instruments.  The VP1 is not limited to just the F/VA Free Oscillation model mentioned in the literature, it can also 

access an S/VA Self Oscillation mode, though vastly different from the VL1 model. 
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The SYNTH.VP1 set are synthetic voices, more like an Analog Synth or FM Synth voices.  Quite a number of the slots are 

empty in these patch banks, suggesting the unfinished nature of the VP1. 

 

 
 

The DECAY.VP1 set below are plucked or struck instrument voices, the kind you expect from initial Karplus-Strong 

physical acoustic models.  There are lots of Guitars in this set, as well as several pianos.   
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The Main Menus ____________________________________________ 
The main menus run across the top of the Mac screen and are used to access different sections of the Editor.   

All but one of the File Menu selections deal with Patch Libraries (see below).  ΨOutputΩ sets the output destination for 

the synth.  Modem comms are at 38,400 dps and the Printer Port runs at 9,600 dps.  Both used a Mac serial port.  My 

ƴŜǿ ƛƴǘŜǊŦŀŎŜ ǳǎŜǎ ŀ ¦{. ǇƻǊǘ ƛƴǎǘŜŀŘΣ ŀƴŘ Ǌǳƴǎ ŀǘ мфΣнлл ŘǇǎ ǘƘŀƴƪǎ ǘƻ aŀƴƴȅΩǎ ƘŜƭǇΦ 

 

      

 

The Edit Menu Ƙŀǎ ŀƭƭ ƻŦ ǘƘŜ ǎǘŀƴŘŀǊŘ ǎŜƭŜŎǘƛƻƴǎΣ ¦ƴŘƻΣ /ǳǘΣ /ƻǇȅΣ tŀǎǘŜΣ /ƭŜŀǊΣ ŀƴŘ {ŜƭŜŎǘ !ƭƭΦ  LǘΩǎ ǳǎŜŘ ǘƻ ŀǎǎŜƳōƭŜ ƴŜǿ 

patch libraries from the existing ones.   

 

      
 

 

The System Menu contains items for globally setting up the VP1, and also for Micro-Tuning the keyboard note scale.  

The System Setup page contains the Memory Protect option, which is probably the only one youΩƭƭ ǘȅǇƛŎŀƭƭȅ ǳǎŜ, 

unchecked to edit settings.  Controller Init and Controller Hook are explained in the manual, pages 3-14 and 3-15.  The 

AT Scene Switch turns on Aftertouch control of the Scene Slider, manual page 3-13.  On the Midi Setup page the Kbd 

TrŀƴǎƳƛǘ /ƘŀƴƴŜƭ ƛǎ ǊŜŀƭƭȅ ǘƘŜ ƻƴƭȅ ƻƴŜ ȅƻǳΩƭƭ ŎƘŀƴƎŜΣ ƭŜŀǾƛƴƎ ǘƘŜ .ŀǎƛŎ wŜŎŜƛǾŜ /ƘŀƴƴŜƭ ƻƴ hƳƴƛΦ  The Local checkbox 

disconnects the keyboard from the Tone Generator for when you use the VP1 as a controller for another synth, as 

described in the manual.  LΩve heard Reinhold uses his VP1 as a controller quite often. 
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²ƛǘƘ aƛŎǊƻ ¢ǳƴƛƴƎΣ ƛǘΩs not something you typically dig into.  The standard micro tuning options (selected in the 

Elements Window) are usually more than adequate.  This page allows you to create custom tunings, which are saved for 

loading later.   

 

The Voice Menu opens the Element Edit window and allows you to turn On/Off the four different Elements in a patch.  

Most patches only use one Element.  You get two waveform layers in each Element so using just one is not restrictive in 

any way.  Complex layering of sounds is a big part of the VP1 patches. 

 

 
 

The Voice Menu includes a link to the Voice Effect window (shown below) and it also adds three items at the bottom 

when you create a New patch library.  The Voice Effect menu item is the only link to the overall Voice Effects for the 

Editor. The Voice Effect pictured below is applied to all four Elements of a patch, feeds into a mixer, and is paired with 

an output Equalizer.  There are also individual Element level Effects, giving you up to a maximum of three different 

Effects acting on each Element.  Each Effect has a large set of parameters which can be used to alter the sound.  Most 

people forget you can alter the Effect settings when you set up a patch on any synthesizer.  A list of all of the selectable 

Effects is included in the Effects section of this guide, towards the back.   

 

In the middle of the menu you can select how the Elements window displays the Element parameters.  Horizontal is the 

default, since most voices only use one Element.  For more complex patches, you can select Vertical and see all four 

9ƭŜƳŜƴǘǎ ǎƛŘŜ ōȅ ǎƛŘŜΦ  ²ŜΩƭƭ Ǝƻ ƻǾŜǊ all of the Element settings later on in the guide. 

The VP1 console has a QuickEdit section in the middle with four sliders which allow you to alter system level parameters 

while you play the synth.  One item on the second row of settings is EF DEPTH, which is the depth of the system level 

9ŦŦŜŎǘ ȅƻǳΩǾŜ ǎŜƭŜŎǘŜŘΦ  LǘΩǎ ǘƘŜ only Effect setting you can access in real time.  See pages 3-16, 3-18 in the manual.  There 

ƛǎ ŀƭǎƻ ŀ ǿŀȅ ǘƻ ŀƭǘŜǊ ǘƘƛǎ ǎŜǘǘƛƴƎ ǿƛǘƘ aL5L ŎƻƳƳŀƴŘǎ ǳǎƛƴƎ ǘƘŜ {ǿƛǘŎƘ ǎŜǘǘƛƴƎǎΣ ƛŦ ȅƻǳΩǊŜ ŎǊŜŀǘƛǾŜΦ 

 



Page | 13 
 

    
 

 
 

You can Initialize an Element using one of two different models, the MDL Model and the Twin Model.  TWIN targets 

plucked or struck instruments, MDL includes sustained instrument sounds.  MDL is the complex one, with more controls 

in the Resonator section.  The MDL Model allows you to use one Driver with dual Delays, with cross connects between 

Sections A and B of the patch.  The Twin Model is a bit simpler, it uses two blended wave Drivers per Element, one 

Delay, and no cross connects.  You can see the block diagrams for each below.  MDL is on the left, TWIN is on the right. 

 

    
MDL Model            TWIN Model 

 

TG Allocation (Tone Generator, see below) on the Voice Menu allows you to select how many internal voice cards are 

allocated to each Element.  There are 16 cards, so you can assign up to 16 notes to one voice Element.  When using two 
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or more Elements, you have to split the 16 cards between them.  You can assign different midi channels to each 

Element, so you might assign 12 cards to one and 4 to the other.  Controlled from a DAW or sequencer, you may need 

more notes for one Element than the other.  In a sense the VP1 is 4-Part multi-timbral, but only if you use a DAW (Digital 

Audio Workstation) and only if you set up a patch with the four Elements you want to use first.  This is currently difficult 

to do.  The demo songs use this feature extensively.  The drum sounds, harmony, and melody are all played 

simultaneously on the VP1.  That fact implies there is a very crude sequencer in the firmware and ten songs stored in 

there, but you have no access to any of it.  All you can do is play back the demo songs.  Manny has made these available 

ƻƴ ¸ƻǳ¢ǳōŜ ƛŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ƘŜŀǊ ǘƘŜƳΦ 

    

Voice Info is the next item on the Voice Menu.  Interestingly, the name of the patch programmer is listed here.  You can 

assign the patch to up to six instrument categories for sorting, and even add in a Comment.  A number of the patches I 

checked do have comments, mostly instructing how to use the controllers on that patch.  Part of the Comment shows up 

ƻƴ ǘƘŜ ±tмΩǎ ŘƛǎǇƭŀȅ ǿƘŜƴ ȅƻǳ ƭƻŀŘ ǘƘŜ ǇŀǘŎƘΦ 

 

 

The Element Menu gives you access to each of the Editor parameter windows detailed in this guide.  These panes are 

mainly selected by double clicking on locations in other windows, like the Element window or Algorithm window.  ²ŜΩƭƭ 

go over each of these menu sections in separate chapters of this guide.  The top two items allow you to switch the editor 

window between part A and part B of the patch for each of the menu sections listed below them.  It would be really 

useful if there was a more convenient OƴκhŦŦ ǎǿƛǘŎƘ ŦƻǊ ŜŀŎƘ ǇŀǊǘΣ L ƴŜŜŘ ƛǘ ŀƭƭ ǘƘŜ ǘƛƳŜ ǿƘƛƭŜ LΩƳ ŜŘƛǘƛƴƎΦ  The Algorithm 

ǿƛƴŘƻǿ ƛǎ ǊŜŀƭƭȅ ǘƘŜ ƻƴƭȅ Ŝŀǎȅ ǇƭŀŎŜ ǘƻ ǎŜŜ ǿƘŀǘΩǎ ƻƴ ŀƴŘ ǿƘŀǘΩǎ ǘǳǊƴŜŘ ƻŦŦΦ 

 
 

 

The Controller Menu allows you to see the assignments for all of the different physical controllers to parameters in each 

of the parameter windows.   
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  MDL 

The first item in the Controller window is highlighted (the greyed square with the left rectangular gauge and the number 

88 on the right).  It assigns a single value to a parameter and is the default controller.  All of the black squares on the 

right correspond to this controller being selected for a large number of parameters in the synth.  The top set are Section 

A, the lower set are for Section B of the patch.  Layering sounds and being able to morph smoothly between the three 

scenes is a big part of the VP1. 

 

The little squares on the right correspond to the arrangement of parameters in the different Editing windows.  The first 

grouping matches the arrangement of the OSC/Noise blocks in the Source Window.  The second group matches Loop1 

and the third matches Loop2 in the Loop window.  The fourth group matches the Mixer, and the fifth group matches up 

to the Envelope windows.  For the Envelope Generator windows, the first column of squares in the fifth group is the A-

PEG block, the second column is the A-EG/CC1 block, and so on.  The three lowest squares in group five match the Pitch 

controls (that took some trial and error to figure out!).  None of this is explained in the original Yamaha editor guide. 

 

You can see there are five different keyboard controllers in the first row of icons after the default setting control; ΨIΩ is 

the Initial Velocity which uses a graph for setup, ΨAΩ is Aftertouch, ΨTΩ is Touch EG and ΨNΩ is Note based pitch control.  

You can see an ON/OFF button icon in row one, which is a Key On/Off Switch.  Touch EG is a combination of Velocity and 

Channel Aftertouch, an Attack-Decay shaped controller envelope.  TƘŜ ΨbΩ Note based controller is only used in the Pitch 

window.   

 

You click on one of these controller icons, then click in an editing window on an item in the block diagrams to assign the 

controller to a parameter.  /ƻƴǘǊƻƭƭŜǊǎ ŀǊŜ ƎǊŜȅŜŘ ƻǳǘ ǿƘŜƴ ǘƘŜȅ ŎŀƴΩǘ ōŜ ŀǎǎƛƎƴŜŘ ǘƻ ŀƴȅ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘŜ ǾƛǎƛōƭŜ 

window, aƴŘ ǘƘŜ ƭƛǘǘƭŜ ǎǉǳŀǊŜǎ ƎǊŜȅ ƻǳǘ ǿƘŜƴ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ƛǎƴΩǘ ŀŎŎŜǎǎƛōƭŜ ōŜŎŀǳǎŜ ƻŦ ǊŀŘƛƻ-button selections.  Row 

two includes the two Mod Wheels, two Foot Pedals, a Breath ControllerΣ ŀƴŘ ŀ ΨCƛȄΩ EG control icon.  Fix is only available 

in the Envelope Generator windows, it bypasses the envelope and uses a fixed value.  Row three includes the four 

Envelope Generators and the Pitch Bend Wheel.  bƻǘ ǎƘƻǿƴ ŀǊŜ ǘƘŜ //Ωǎ ό/ƻƴǘƛƴǳƻǳǎ /ƻƴǘǊƻƭƭŜǊǎύ ŀƴŘ [ChΩǎ ǘƘŀǘ Ǝƻ ǿƛǘƘ 

the Envelope Generators. 

Sliders one and two are on the next row, along with the Track Ball X and Y controllers.  If you count them, there are 21 

icons, for 20 different physical controllers and one fixed value option.  There are also two Foot Switches and the Scene 

Control Slider which are not displayed ƘŜǊŜ ǎƛƴŎŜ ǘƘŜȅ ŎŀƴΩǘ ōŜ ǊŜŀǎǎƛƎƴŜŘ ǘƻ ŀ ŘƛŦŦŜǊŜƴǘ ŦǳƴŎǘƛƻƴΣ ŀƴŘ ǘƘŜ ŦƻǳǊ //Ωǎ ŀƴŘ 

[ChΩǎ ŀǊŜ ƴƻǘ ǎƘƻǿƴ ŜƛǘƘŜǊΦ  ¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ мс vǳƛŎƪ 9Řƛǘ ǇŀǊŀƳŜǘŜǊǎ ƻƴ ǘƘŜ ǎȅƴǘƘΣ ŀŎŎŜǎǎƛōƭŜ ǿƘŜƴ ȅƻǳ Ǉƭŀȅ ƭƛǾŜΦ  ¢Ƙŀǘ 

adds up to a LOT of controllers. 

L ƘŀǾŜƴΩǘ ǎŜŜƴ ŀƴȅǿƘere near this level of controller flexibility or the sheer number of controllers on any other synth, 

ŜȄŎŜǇǘ ŦƻǊ ƻƴŜ ƻǘƘŜǊ ǎȅƴǘƘŜǎƛȊŜǊΥ ǘƘŜ hōŜǊƘŜƛƳ aŀǘǊƛȄ мнΦ  ¢ƘŜ ƴŀƳŜ ǎǇŜƭƭǎ ƻǳǘ ƛǘΩǎ ǎǇŜŎƛŀƭǘȅΣ ƛǘΩǎ ŎƻƴǘǊƻƭƭŜǊ ƳŀǘǊƛȄΦ  LǘΩǎ a 

modular Analog synth without ŀƭƭ ƻŦ ǘƘŜ ǇŀǘŎƘ ŎƘƻǊŘǎΣ ŜǾŜǊȅǘƘƛƴƎ ƛǎ ǇŀǘŎƘŜŘ ƛƴǘŜǊƴŀƭƭȅΦ  LΩƳ ǿƻǊƪƛƴƎ ƻƴ ŦƛƴŘƛƴƎ ŀ aŀǘǊƛȄ 

12 to fill in the ƎŀǇ ƛƴ Ƴȅ ǎȅƴǘƘŜǎƛȊŜǊǎΣ L ƘƻǇŜ LΩƳ ǎǳŎŎŜǎǎŦǳƭΦ  Lǘ ŀƴŘ ǘƘŜ ±tм ǎƘŀǊŜ ŀ ƭƻǘ ƻŦ ŎŀǇŀōƛƭƛǘƛŜǎΦ 
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  MDL 

In the example above, the second Mod Wheel is selected (and circled).  If you look in the Loop1 and loop2 blocks, you 

can see where the four icons are located for the #2 Mod Wheel for Cutoff and RollOff settings.  Now look at the little 

squares representation and can you see how the four little black squares correspond to the locations of the #2 Mod 

Wheel icons?  The squares are arranged in the same pattern as the controllable parameters are in the window.  It 

ŘƻŜǎƴΩǘ ǿƻǊƪ ǉǳƛǘŜ ǘƘƛǎ ǿŀȅ ŦƻǊ ǘƘŜ 9DΩǎΣ ōǳǘ ƛǘΩǎ ŎƭƻǎŜΦ  LǘΩǎ ŀŎǘǳŀƭƭȅ ŀ ǇǊŜǘǘȅ ŎƻƳǇŀŎǘ ǿŀȅ to see all of your controller 

mappings at once.  The groupings also change shape when you select TWIN rather than MDL for the patch type.  See the 

TWIN model below. 

  TWIN 

Below is an example of an Envelope Generator window.  The black square for the circled Touch EG controller 

corresponds to the Depth setting for the Continuous Controller block.  {ŜŜ ǘƘŜ ƭƛǘǘƭŜ ƪŜȅōƻŀǊŘ ƛŎƻƴ ǿƛǘƘ ǘƘŜ ƭŜǘǘŜǊ Ψ¢Ω ƛƴ 

the box under the Depth label?  The A-EG/CC1 window corresponds to the second column of small squares in the 

Controller pop-up window.  !ƭǎƻ ƴƻǘƛŎŜ ǘƘŀǘ ǘƘŜ άLέ ±ŜƭƻŎƛǘȅ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ǇǊŜ-assigned to the Envelope Generators in the 

EG Sense block for Level and Rate Sensitivity. 
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The Pitch window below also has three assignable controllers in MDL mode, shown to the right above (which drops to 

two in TWIN).  In the lower half of the window, Envelope #4 has been assigned to all three pitch controllers.  Can you see 

the square with an ADSR envelope in it with the number 4 beneath the CONT checkboxes?  In the Pitch OSC, Delay Loop 

1, and Delay Loop 2 windows, EG-4 is used as the CC (Continuous Controller).  These are also indicated in the little 

squares by the three black ones highlighted on the right.  They are a part of the Envelope Generator grouping.  It took 

me a while to figure out what controllers these were connected to.  The Note radio button selects the type of pitch 

control for a Pitch item, the Fix radio button works on the Envelopes as a bypass, turning on the normally greyed-out 

άbέ bƻǘŜ ŀƴŘ άCƛȄέ Ŏƻƴǘroller icons when this window is selected. 
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Getting back to the menus, the second item on the Controller menu is Setup, for the three Scenes (below).  It allows you 

to set the preset value and output value ranges for all of the physical controllers.  Each of the three Scenes can be set up 

differently here.  A Scene is a specific patch setup, where the controllers are positioned to give you a specific type of 

sound out of the patch.  There are so many controller settings combinations it would be impossible to hit a specific setup 

manually, especially during a live performance.  The Scene controls allow you to select one of three different Scenes, 

and to blend between them smoothly and easily using the Scene Slider or a Foot Pedal. 

 

 
 

The two Foot Switches (not listed) unfortunately ŎŀƴΩǘ ōŜ ŀǎǎƛƎƴŜŘ ǘƻ ŎƻƴǘǊƻƭ ŀƴȅǘƘƛƴƎ differentΣ ǘƘŜȅΩǊŜ ƭƛƳƛǘŜŘ ǘƻ Ƨǳǎǘ 

Sustain and Portamento functions.  ΨNoteΩ and ΨFixΩ ŎƻƴǘǊƻƭƭŜǊǎ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ŀƴȅ ǎŜǘǘƛƴƎs either and are not listed here. 

 

The manual Default control values are set on the page where the controller is applied.  ²ŜΩƭƭ Ǝƻ ƻǾŜǊ ǘƘŀǘ ƭŀǘŜǊΦ  None of 

ǘƘƻǎŜ ƛǘŜƳǎ ǎƘƻǿ ǳǇ ƘŜǊŜΣ ǎƛƴŎŜ ǘƘŜȅ ŀǊŜƴΩǘ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǇƘȅǎƛŎŀƭ ŎƻƴǘǊƻƭƭŜǊΦ 

Several of the standard MIDI controllers are pre-assigned, and more information is available in the VP1 manual in 

tabular form on page 3-10, and in the Reference section page 1-6 and 2-10.  Expression (11) one of the main midi 

ǎǘŀƴŘŀǊŘ ŎƻƴǘǊƻƭƭŜǊǎΣ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ŀōǎŜƴǘ ǿƘƛŎƘ ōŀŦŦƭŜǎ ƳŜΦ  LΩƳ ǳǎƛƴƎ .ǊŜŀǘƘ /ƻƴǘǊƻƭ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ 9ȄǇǊŜǎsion in 

my sequencer. 

Standard MIDI Controllers: 
 1 Modulation MW1 

2 Breath Control BC 

7 Volume VOL 

11 Expression 
 64 Sustain SUST SW 

65 Portamento  On/Off PORT SW 

One more comment on Midi, you can run a midi song into the VP1 while the Editor is running.  It even ignores channel 

change messages and keeps all of the settings intact when you do.  Those can be annoying normally outside the Editor 

on the VP1, midi songs have a bad habit of changing the patch on you.  And yes, the Sustain Pedal works whiƭŜ ȅƻǳΩǊŜ 

editing.  I tested it to make sure. 

 

The Window Menu contains three items, Show/Hide Debug Window, Clear Debug Window, and Select Window.  The 

Debug Window displays the commands sent to the VP1 through the programming Interface.  This could be used to 

determine all of the hex commands used to set up the synth, allowing you to program a new VP1 Editor for a different 

operating system like Windows 10 or OSX.  For now, we just have the Mac OS 7-9 editor.  The hex commands are 

somewhat similar to Midi sysex commands, but have their own rules and format.  From observation, I think the 
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commands are delimited by a carriage return or line feed, since the command strings are all different lengths and have 

no standard prefix or terminators like Midi sysex uses.  I have a PoweraŀŎ Dо ǎŜǘ ǳǇ ǘƻ Ǌǳƴ ǘƘŜ ŜŘƛǘƻǊΣ ǎƻ L ŘƻƴΩǘ ŦŜŜƭ ŀƴȅ 

pressure to program a new one. 

 

 

 

¢ƘŜǊŜ ƛǎ ƻƴŜ ŎƻƳƳŀƴŘ ȅƻǳ ŎŀƴΩǘ ƎŜǘ ǿƛǘƘ ǘƘƛǎ ǿƛƴŘƻǿΣ ǘƘŜ ƻƴŜ ǘƘŀǘ ǘŜƭƭǎ ǘƘŜ ±tм ǘƻ ŜƴǘŜǊ aLD{ editing mode.  That 

command you would have to intercept by putting a serial port sniffer on the RS-232 line. 

 

There is also a Help MenuΣ ōǳǘ ƛǘΩǎ ƻƴƭȅ ŦƻǊ ǘƘŜ aŀŎ h{Σ ƴƻǘ ŦƻǊ ǘƘŜ VP1 editor. 
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Elements Window __________________________________________ 

Double clicking on one of the patch names in the patch bank window (way up on page 7) brings up the Element window.  

There are up to four Elements per patch, but you sacrifice polyphony when you use more than one.  A one Element 

patch allows for sixteen notes, two Elements drops you to eight (if distributed evenly) three drops you to five, and four 

notes is the bottom level.  You can control how note Elements are routed to the 16 internal processing cards in the synth 

using the TG Allocate menu item. 

 

At the top of the window you select which Elements are active in the patch, which ones are muted for editing, and which 

Scene you want active.  Most of the individual Element settings are straight forward.  Notice there is a MIDI Receive 

Channel for each Element.  The VP1 can be set up to be multi timbral, providing up to four different instrument timbres 

at a time, each on a different channel.  You can access this from an external midi sequencer after setting it up. 

 

I believe you can also copy and paste from one Element to another using this window using the menu selections at the 

top of the screen (not shown). 

 

 
 

Left Section 
Volume, Detune, Note Shift Single Value 

Pan Range, Note Limit  Two Values 

 

Micro Tuning:   There are a number of tuning scales to select from. 

Equal (off)   Equal Temperament  

Pure Major C, C#Σ5Χ.  All Keys 

Pure Minor (same)  All Keys   

Mean Tone (same)  All Keys 

Pythagorean 

Werckmeister 

Kirnberger 

Valotti & Young 

1/4 Shifter Equal 
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1/4 Tone 

1/8 Tone 

Psyche 

Reverse 

-------------------------------------------------------------------------------------- 

Key Assign Mode:  Normal, lo on, hi on, Yamaha, lo rem, hi rem 

Max Notes   number display 

Midi Receive Channel  bsc, 1 ς 16 (you can designate a Basic Receive Channel,  

 or assign a separate midi channel to each Element = 4 Timbres!) 

--------------------------------------------------------------------------------------- 

Right Section 
Portamento Mode  if Max Notes =1: Fingered or Fulltime,   if >1:  retain 

Portamento Reso.  Smooth, 50 cent, 100 cent, 200 cent, 400 cent  (smooth or stepped) 

Pitch Bend Range  single value 

Pitch Bend Curve  8 choices of graphs (see them above) 

Zoned After Touch  All, Top, Bottom, Mid, spl_hi, spl_lo  (split) 

Split Point   Note 

Sustain Pedal   Enable, Disable 

--------------------------------------------------------------------------------------- 
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Algorithm_____________________________________________________ 

Clicking on the Element number 1 (1 of 4) in the Elements window brings up the Algorithm window which displays the 

overall signal routing.  You can see in the MDL Algorithm window below that there are two Sections to each patch, A & 

B, ŜŀŎƘ ǿƛǘƘ ƛǘΩǎ ƻǿƴ ²ŀǾŜŦƻǊƳ and Delay Loops.   

 

 MDL 

 

Most of the items in the window take you to separate settings windows if you double-click, there are only a few actual 

settings accessible from this window.  Use this window to copy and paste different sections of the patch around, such as 

copying Section A to Section B.  Click on the Section A top bar, press Copy in the menu, then click on Section B and press 

Paste.  This works for all of the other subsections of the patch as well. 

 

The Wave Source lists the names of the waves used in sections A & B of the patch.  In the Delay Loop block you can set 

up the two delay loops to be in Serial or Parallel (Pararel!  Grin) as shown above.  Delay Loop A is in Serial mode, and 

Delay Loop B is in Parallel mode in the example above.  The Mix A & B checkboxes are duplicates of the ones in the 

aƛȄŜǊΣ ǿƘƛŎƘ ǿŜΩƭƭ ƎŜǘ ǘƻ ƭŀǘŜǊ ƻƴΦ  These turn on and off the different inputs into the Mixer.  Last, the Section A & B 

mixing is done here using the two Effector volumes. These controls are not duplicated anywhere else, so remember to 

come back here to balance the volumes. 

Selecting the pop-down box just below the Dly 1 or Dly 2 label (OFF/ON) for Section A opens the cross-routing 

connection into Section B, which also show up in the Section B Loop Window.  You can select Section A: OFF, SRC, LP1, or 

LP2 to route into either Delay Loop in Section B, see below.  A volume control is also provided when you cross-route. 
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MDL is shown above.  TWIN (below) is slightly different, with two Wave Sources and only one Delay Loop per section.  

According to the original editor manual, TWIN is suitable for sounds which are used with "feedback" performance 

techniques, and MDL is suitable for string and pad sounds.  Looking into the modes closer, TWIN only does plucked or 

struck instruments, MDL adds sustained instrument sounds.  For some reason, our TWIN example below uses the same 

Piano wave for both.  The TWIN model includes a section in the Wave Source to create guitar pick sounds, mallet strikes 

and to hit the first part of the notes like a piano ǿƘƛŎƘ ǘƘŜ a5[ ƳƻŘŜƭ ŘƻŜǎƴΩǘ ƘŀǾŜΦ   

 

The next step up in instrument sound quality comes from layering.  The VP1 includes two physical models in each Voice 

Element, a Part A and a Part B, which are blended to produce a very complex instrument sound.  On top of this, the VP1 

also allows you to layer FOUR Elements in one patch, running up to eight physical models simultaneously per note.  This 

chews up polyphony though, reducing the output to just 4 notes at a time.  The majority of the VP1 patches use only one 

Element, using just two layered physical models per note, and providing the player with 16 notes of polyphony. 

The VP1 allows you to map the controllers to just about any parameter in the acoustic models.  The Oberheim Matrix 12 

ŘƛŘ ǘƘƛǎ ǘƻƻΣ ƛǘ ǿŀǎ ǘƘŜ Ƴŀƛƴ ŦŜŀǘǳǊŜ ƻŦ ǘƘŜ мфур ǎȅƴǘƘΣ ƘŜƴŎŜ ǘƘŜ ǿƻǊŘ ΨaŀǘǊƛȄΩ ƛƴ ǘƘŜ ƴŀƳŜΦ  To create dramatic timbre 

shifting patches, use different Wave-forms for Sections A & B, then set up a controller to allow you to shift the timbre 

manually.  Another angle is to set up the keyscaling to allow one waveform to dominate in one part of the keyboard, and 

the other waveform to dominate over the rest of the keyboard.  This is how some of the factory patches create a patch 

with one instrument down low and an entirely different instrument up higher on the keyboard.  Yet another technique is 

to use the Inharmonicity parameter to alter different sections of the keyboard, changing the timbre in and out of 

metallic tones as you play up the keyboard.  Messing with the Filters is the standard method on most synths.  To really 

create something wild, double up on controllers, use an envelope to control the shape and frequency of an LFO! 

As a note, the Mix A/Mix B checkboxes are the same ones you see in the Mixer block in the Source and Delay Loop 

Windows.  Also notice there are no cross-connects between Section A and Section B like MDL provides. 

 TWIN 

Section A 
Delay Loop A     Serial, Parallel   (in MDL mode) 
Dly 1:  OFF, SRC, LP1, LP2 routing to Section B  (in MDL mode) 
Dly 2:  OFF, SRC, LP1, LP2 routing to Section B  (in MDL mode) 
Mix A:  WV, SRC, DL1, DL2 routing On, Off to the EFFECTOR (Effects Module) 
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--------------------------------------------------------------------------------------- 

Section B 
Delay Loop B (in MDL)  Serial, Parallel 
Mix B:  WV, SRC, DL1, DL2 routing On, Off to the EFFECTOR 
--------------------------------------------------------------------------------------- 

Effector  (the Effects module) 

Output Volume Levels  Balance the relative volumes of Section A and B here. 
    Lǘ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ƴƛŎŜ ǘƻ ƘŀǾŜ ŀ ŎƻƴǘǊƻƭƭŜǊ ŀǎǎƛƎƴƳŜƴǘ ƘŜǊŜΣ ōǳǘ ǘƘŜǊŜ ƛǎƴΩǘΦ 
--------------------------------------------------------------------------------------- 
 

 

Internal Physical Models 
[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ŀŎƻǳǎǘƛŎ ƛƴǎǘǊǳƳŜƴǘ ǇƘȅǎƛŎŀƭ ƳƻŘŜƭǎ ŦƻǊ ŀ ƳƛƴǳǘŜΦ ¢ƘŜ ŦƛǊǎǘ ƳŀƧƻǊ ƳƻŘŜƭ ǿŀǎ ǘƘŜ Karplus-Strong 

algorithm, for a plucked guitar string. It modeled a triangular pulse moving up and down the string, bouncing off the 

frets and bridge of the instrument, using one delay loop. The delay loop had a filter and gain reducer in it to lower the 

amplitude of the wave as it passes through each time, and to reduce the higher frequency harmonics faster than the 

lower ones. The VP1 TWIN algorithm covers this model. The original model sometimes used a noise pulse to trigger the 

sound. The VP1 provides this option along with a large number of recorded instrument Drivers, including Analog 

waveforms like Sine, Sawtooth, Triangle, and Pulse waves. 

Later, the Wave Guide model was developed at Stanford University.  It adds a second traveling wave in the string from 

the plucked point, one moves up towards the frets, the other travels down to the bridge and back.  One delay loop is 

short, the other is long.  The VP1 MDL algorithm models this method.  This method is particularly useful in modeling 

wind instruments like the Saxophone as well as stringed instruments and is at the heart of the Yamaha VL1.   

To further improve the quality of the sound, a third model was developed, the Commuted Physical Model.  Researchers 

inserted a wave shaper after the two delay loops, to mimic the timbre changes from the body of the instrument, the 

resonant body.  To reduce the number of calculations, they decided they could skip the wave shaper and inject a 

digitized waveform into the model at the beginning, one which already had the timbre of the instrument in it.  This 

technique dramatically improved the quality of the instrument sound without significantly increasing computations.  The 

Commuted model Drivers are included in both the TWIN and MDL algorithms in the VP1.  There is a problem with this 

concept.  If you use a waveform recorded at a specific pitch, then you shift the pitch to match the key pressed, you shift 

the resonating body filter frequencies.  The VP1 uses a multi-pitch impulse waveform which reduces this problem. 

On a related topic, this is just an observation, but if you use the Cycle mode and bypass the Delay Loops, the 

components that remain make up a complete Polyphonic Virtual Analog SynthesizerΧ  ¢ƘŜ ƻƴƭȅ ƛǘŜƳ ƳƛǎǎƛƴƎ ŦǊƻƳ ŀƴ 

ARP 2600 is the step sequencer in the ARP keyboard.  9ǾŜǊȅǘƘƛƴƎ ƛǎ ŀƭǎƻ ŘƛƎƛǘŀƭƭȅ ǊƻǳǘŜŘ ƻƴ ǘƘŜ ±tмΣ ȅƻǳ ŘƻƴΩǘ ƴŜŜŘ 

patch chords like you do on an Analog modular synth.  A patch is contained in one settings file, iǘΩǎ ƴƻǘ ŀ ƳŜǎǎ ƻŦ ŎŀōƭŜǎ 

like you see in some Analog YouTube videos. 

You also have a Wave Table Synth in the VP1 as well, with the 75 waveforms injected by the Oscillator section.  Selecting 

the Cycle or Free OSC modes allows the waveform to repeat, giving you a wave table waveform setup if you bypass the 

Delay Loops.  These take on the characteristics of a Sample when ran through the virtual string, i.e. adding the Delay 

Loops gives you more of a Sample-Based Synth.   

With all of the built in filters, subtractive synthesis slips right into place.  Looking deeper into the filters that abound in 

the VP1, you can also create Formants as well.  A Formant is just a narrow, tunable, bandpass filter to pass your 

waveforms through.  The Element Equalizer in the Effects module has five tunable bands that can be used to create FIVE 

parallel Formant filters!  Not as many as the eight available in the FS1R, but definitely on par.   
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So there you have it, a synthesizer with almost all of the available physical acoustic synth models built into it, all in one 

package.  If only it had made it past the design phase and into production!  But almost no one knows what might have 

been.   

Now comes the fun part, programming it! 

 

 

Overview_____________________________________________________ 

Before we go into specifics, here is a complete overview of both models.  Yamaha broke the block diagrams up to fit 

more neatly into the settings windows in the Editor, I put them back together here.  ¢ƘŜ ǘǿƻ ŀǊŜ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘΣ LΩǾŜ ǘǊƛŜŘ 

to get a patch to work on both internal ƳƻŘŜƭǎ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ ǎŜǘǘƛƴƎǎΣ ōǳǘ ƛǘ Ƨǳǎǘ ƘŀǎƴΩǘ ǿƻǊƪŜŘ ƻǳǘ very well.  

Sometimes it workǎΣ ǎƻƳŜǘƛƳŜǎ ƛǘ ŘƻŜǎƴΩǘΦ 

 
 

If you need to compare the two algorithms, this is the diagram to use.  Notice how there are more keyscalable 

parameters (green shaded) in the TWIN Oscillator as compared to the MDL Oscillator.  And notice that the MDL model 

includes two Delay Loops where the TWIN model only has one.  9ŀŎƘ ƳƻŘŜƭ Ƙŀǎ ƛǘΩǎ ŀŘǾŀƴǘŀƎŜǎΦ 

¢ƘŜ bƻƛǎŜ ōƭƻŎƪǎ ŀƴŘ aƛȄŜǊ ōƭƻŎƪǎ ŀǊŜ ƴŜŀǊƭȅ ƛŘŜƴǘƛŎŀƭΣ ǘƘƻǳƎƘ ǘƘŜȅΩǊŜ ŀǊǊŀƴƎŜŘ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘƭȅΦ 

It has been proposed in one of the forums that MDL stands for Multiple Delay Loops.  That sounds right. 

TWIN simply refers to the twin Driver waveforms in the Oscillator section. 
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Source _______________________________________________________ 

This section of the synth controls the settings for the Driver Oscillators (one window for Section A and another for B) 

along with mixing a Noise source into each Section.  Filter and controller settings are in here, along with the Mixer.  Do 

you see the mini track balls in the Volume blocks?  These icons indicate which controller is mapped to which parameter, 

the trackball is selected here.   

 MDL 

The Green blocks are all of the Keyscaled parameters, the remaining blocks are single-value parameters (one value over 

the width of the keyboard).  Lǘ ƛǎƴΩǘ ǊŜŀƭƭȅ ŜȄǇƭŀƛƴŜŘ ŀƴȅǿƘŜǊŜΣ ōǳǘ ǘƘŜ {ƻǳǊŎŜ ƛƴǇǳǘ ƭƛƴŜ ǘƻ ǘƘŜ aƛȄer also goes into the 

Delay Loops as well.  LǘΩǎ ǎƘƻǿƴ ƛƴ Ƴȅ hǾŜǊǾƛŜǿ ŘƛŀƎǊŀƳǎΣ ōǳǘ ƴƻǘ ŀƴȅǿƘŜǊŜ ŜƭǎŜΦ 

 

When you select a block in the diagram, it alters the Graph window below to show you the settings for that controller.  

Wave Pulse Width (PW) is selected above.  The default value controller provides you with a maximum and minimum 

value on the graph and a slider on the left to select your setting with.   

 

The PW parameter above only has one value you can set across the keyboard.  A value of Ψ0Ω is currently selected as the 

default value since no Controller is assigned to this parameter.  0 is duller, 127 is brighter.  You can set the default value 

as a proportional value between the minimum and maximum lines to whatever you want using the left slider.  In the 

graph you grab the handles in the center of the lines to drag them up and down on the graph to change the control 

limits, and you move the control slider on the left upwards to select a default value.  The triangle is the minimum grab 

handle (0) the rectangle is the maximum value grab handle (127).  Double-clicking on the graph adds a new breakpoint 

to the plot, and you delete breakpoints by double-clicking on the handles.  This parameter is not shaded green όƛǘΩǎ ƴƻǘ 

Keyscaled) and ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƘŀǘ ƻǇtion. 

 

The ADSR curve icons show you which parameters are controlled by Envelope Generators, see the MixOut Source block 

for an example.  /ƻƴǘǊƻƭƭŜǊǎ ƛƴŎƭǳŘŜ ŀƭƭ ƻŦ ǘƘŜ ǇƘȅǎƛŎŀƭ ǇŜŘŀƭǎ ŀƴŘ ǎƭƛŘŜǊǎΣ ŜƴǾŜƭƻǇŜǎΣ ŀƴŘ [ChΩǎΦ  ANY of the blocks in the 

model can have a controller assignedΧ  Think about that for a minute! 
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MDL MODE 

The MDL Oscillator has three mode settings, 1-{ƘƻǘΣ /ȅŎƭŜΣ ŀƴŘ CǊŜŜΦ  Ψм-{ƘƻǘΩ ǳǎŜǎ Ƨǳǎǘ ŦƻǳǊ Ŏycles of the waveform.  1-

Shot creates a plucked or struck note where Cycle and Free are cƻƴǘƛƴǳƻǳǎƭȅ ōƻǿŜŘ ƻǊ ōƭƻǿƴ 5ǊƛǾŜǊǎΦ  Ψ/ȅŎƭŜΩ ǊŜǇŜŀǘǎ 

ǘƘŜ ǿŀǾŜŦƻǊƳ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŦǊƻƳ ǘƘŜ ōŜƎƛƴƴƛƴƎ ǘƻ ǘƘŜ ŜƴŘΦ  ΨCǊŜŜΩ ƛǎ ǎƛƳƛƭŀǊ ǘƻ Ψ/ȅŎƭŜΩΣ ōǳǘ ƛǘ ǊŜǇŜŀǘǎ ǘƘŜ ǿŀǾŜŦƻǊƳ ŦǊƻƳ 

ŀ ŎƻƳǇƭŜǘŜƭȅ ǊŀƴŘƻƳ Ǉƻƛƴǘ όŀƭǘŜǊƛƴƎ ǘƘŜ ǇƘŀǎŜύ ƻƴ ŜŀŎƘ ƪŜȅǇǊŜǎǎΦ  L ŎŀƴΩǘ ƘŜŀǊ ŀƴȅ difference between Cycle and Free. 

 

[ŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ 5ǊƛǾŜǊǎ ŦƻǊ ŀ ǎŜŎƻƴŘΦ  tƭŀȅŜŘ Ǌŀǿ in 1-Shot mode, they do NOT sound like someone 

plucking or playing the iƴǎǘǊǳƳŜƴǘ ǘƘŜȅΩǊŜ ƴŀƳŜŘ ŀŦǘŜǊΦ  ¢he Violin sounds more like a person thunking on the body of 

the instrument with a bit of note mixed in.  The Trombone sounds like a person brapping into just the mouthpiece.  The 

CƭǳǘŜ ǎƻǳƴŘǎ ƭƛƪŜ ŀ ǎǘǊƻƴƎ ŀƛǊ ǇǳƭǎŜΣ ƭƛƪŜ ŀ ǇǊƻƴƻǳƴŎŜŘ ΨtΩ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ǘƘŜ pipe embouchure hole.  The Drivers contain 

the acoustic response of the instrument body (Commuted Model) as well as the instrument string pluck or mouthpiece 

sound.  LǘΩǎ ŀƴ ƛƴǇǳǘ ŜƴŜǊƎȅ ǇǳƭǎŜΦ  You have to run them into the virtual strings in the model through the Delay Loops in 

order to get the instrument to resonate under 1-Shot.  They also resonate in Cycle or Free, but the harmonic resonance 

is much simpler this way, as compared to adding in the Delays.  Cycle and Free modes sound like a synthetic sustained 

note on the instrument in question, buǘ ǿƛǘƘƻǳǘ ŀƴȅ ƻŦ ǘƘŜ ǘƛƳōǊŜ ŎƘŀƴƎŜǎ ǿŜΩǊŜ ǳǎŜŘ ǘƻ ŀǎ ǘƘŜ ƴƻǘŜ ŎƻƴǘƛƴǳŜǎΦ  

 

Adding the Delay Loops (the virtual string without any controllers) it can sound very acoustic in nature, like a sample-

based synth with a lot of harmonic depth. The Delay Loops also need to be set up properly in order to match the 

ƛƴǘŜǊƴŀƭǎ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ȅƻǳΩǊŜ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ƳƻŘŜƭΦ  ¢ƘŜǊŜƛƴ ƭƛŜǎ ǘƘŜ ŎƘŀƭƭŜƴƎŜ LΩƳ ǎǘƛƭƭ ǿƻǊƪƛƴƎ ƻƴΦ  LΩƳ ƭŜŀǊƴƛƴƎ 

from the VL1 patches how to set this up for wind instruments.  And, adding in physical controllers on top of this takes it 

to an all new level of variability and expression. 

 

The Wave PW control allows you to turn the sound wave into a variable-width pulse wave, as shown in (a), (b) and (c).    

л ƛǎ ŘǳƭƭŜǊ ǎƛƴŎŜ ƛǘΩǎ Ƨǳǎǘ ƻƴŜ ŎƻƳǇƭŜǘŜ ŎȅŎƭe (a), 127 is brighter as a pulse wave (c).  The highest value (127) narrows the 

pulse to ¼ of the total width as in (c) below.  You could also assign an envelope controller (or any other controller) to 

Pulse Width.  IǘΩǎ also not limited to just a single ǾŀƭǳŜ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜΩǊŜ Ŏŀƭƭƛng it a single-value parameter, iǘΩǎ Ƨǳǎǘ ƴƻǘ 

keyscaled.  
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WvSize specifies how many cycles (1 to 4) will be used in one period as shown in (a), (d), (e) and (f).  0 is duller at one 

cycle (a), 127 is brighter with four cycles (e).  Figure (f) is about 1.6 cycles, a setting of about 25/127.  To get one 

complete cycle use 0, two cycles is 42, three cycles is 85, four is 127.  Using both PW and WvSize maximized at the same 

time, you would get all four cycles smashed into just one-fourth of the period, four pulses in the place of the one shown 

in figure (c).  You can also get cut-off fractional waveforms as in (f), or create a cut-off pulse wave more like a 

combination of (c) and (f).  Both PW and WvSize increase the pitch of the pulse sent into the resonator Delay Loops, 

adding in more higher frequency components.  The actual Pitch however, is determined by the length of the Delay Loops 

(see the Pitch Window) NOT by PW/WvSize (MDL) or Speed/Size (TWIN). 

In the next window pictured below, the LPF Filter Cutoff setting is selected.  It has two sets of grab handles for moving 

the breakpoints on the plot lines.  You can move a line section up or down, and rotate the end sections to change their 

angles.  You can also drag the handles left and right to change the piano keys where the parameter handles are located.  

Dragging from different locations on the lines do different things, try a few different things to see the different 

behaviors.  The keys are shown on the bottom of the graph, and the levels are shown on the right side in the boxes.   

 

As you can see in the plot below, the filter cutoff frequency changes across the keyboard.  A large number of parameters 

in the VP1 can be adjusted to vary across the keyboard, basically all of the ƻƴŜǎ LΩǾŜ ƘƛƎƘƭƛǘŜŘ ƛƴ DǊŜŜƴ.  On Yamaha FM 

synths, only the Operator Frequency and Level are key-scaled, but on the VP1 up to 60 different parameters can be key-

scaled!  (30 in Section A, 30 in Section B.)  L ƘŀǾŜƴΩǘ ŦƻǳƴŘ ŀƴȅ ƻǘƘŜǊ ǎȅƴǘƘŜǎƛȊŜǊ ǿƛǘƘ ǘƘƛs much variability.  And the key-

scaling here can be programmed with multiple break points.  This allows the patch programmer to set up different 

instrument sounds across the keyboard.  You might have a Bass Viol down low, a Clarinet mid range, and a Flute up on 

top.  A single patch can sound like a three-instrument ensemble all by itself. 

 

The controls on the left of the graph apply to the Controller assigned to this parameter, indicated by the range lines 

shown in the graph.  With no Controller assigned, a value slider is displayed (shown below as 71).  It positions the middle 

grey line showing you the default value that is being used, which you can actually see this time.  When a Controller like a 

foot pedal is assigned, the Default grey line goes away and the left side panel changes to match the controller.  The 

Controller can move the value up and down between the dark black maximum and minimum lines (maximum = 

rectangles, minimum = triangles).   

 

 MDL 



Page | 29 
 

The square just to the left of the keyboard with the arrow above it allows you to zoom in on the graph vertically.  Check 

the box to turn it on, then move the window scroll markers on the left side of the graph.  The window range marker 

ǘǳǊƴǎ ōƭŀŎƪ ǿƘŜƴ ƛǘΩǎ ŀŎǘƛǾŜΦ  ¦ƴŎƘŜŎƪ ǘƘŜ ōƻȄ ǘƻ Ǝƻ ōŀŎƪ ǘƻ ƳŀȄƛƳǳƳ Ǿiew range. 

 

On the right side of the Graph are the boxes for the breakpoint amplitudes.  You can see a maximum and a minimum 

box at the top and bottom slightly offset, then four pairs of max/min breakpoint boxes in between.  The keyboard values 

for the four breakpoints are listed in the keys section along the bottom of the Graph.  (0,0) is off the graph to the left, 

(256,0) is the break point visible towards the left, (424,0) is visible towards the right, and (687,0) is off the graph to the 

right.  The higher number is for the maximum line, the lesser is for the minimum line in the number pairs.  The internal 

Tone Generator is capable of 128 notes, but the VP1 only has a 76 key keyboard.  ¢ƘŜ ΨLƴƛǘΩ ōǳǘǘƻƴ ǊŜǎŜǘǎ ǘƘŜ ŜƴǘƛǊŜ 

graph back to the Initialization patch settings. 

 

Inverting Response:  Sometimes you want one parameter to go up while another goes down, using the same controller.  

¸ƻǳ Ŏŀƴ ƛƴǾŜǊǘ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ŀ ǇƘȅǎƛŎŀƭ ŎƻƴǘǊƻƭƭŜǊΣ ōǳǘ ƛǘΩǎ ƴƻǘ ƻōǾƛƻǳǎ ƘƻǿΦ  [ƻƻƪ ŀǘ ǘƘŜ Ǉƭƻǘ ŀōƻǾŜΣ ŀƴŘ ȅƻǳ ǎŜŜ ǘƘŜ 

black maximum line has little rectangles at the break points?  The minimum line has little triangles.  You can drag the 

breakpoints up and down in the editor.  If you drag the triangle up a ways, you can then drag the matching rectangle 

belƻǿ ƛǘΧ  ¢ƘŜ ŎƻƴǘǊƻƭler always moves from the triangle to the rectangle as you move it in the increase direction, from 

0 to 127 as you press the pedal down or raise a slider.  (Use the default slider on the left if you want to test this, or move 

the assigned controller.)  Reversing which one is on top lets you invert the response.  Got it?  If you go down three pages 

ȅƻǳ Ŏŀƴ ǎŜŜ ŀ ǿƛƴŘƻǿ ǿƘŜǊŜ ǘƘŜ Ǉƭƻǘ ƛǎ ƛƴǾŜǊǘŜŘΣ ǘƘŜ Ψ²ŀǾŜ wŜŀŘ {ǇŜŜŘΩ Ǉƭƻǘ Ƙŀǎ ǘƘŜ ǘǊƛŀƴƎƭŜ ƳƛƴƛƳǳƳ ƭƛƴŜ above the 

rectangle maximum line.  You can also see this used in the RudeBrass patch which fades between the Oscillator and the 

Noise Source as inputs into the Delay Loops.  You can even make the max/min lines cross over each other, (+) response 

on one end of the keyboard, (-) response on the other.  LΩǾŜ ŀƭǎƻ seen one patch where it criss-crossed several times, 

throwing the Pan setting all over the place as you play up the keyboard. 

 

Controller assignments are saved as part of the patch.  There are examples of all of the possible icons in the Main Menu 

section.  There is also an On/Off switch controller, which is simply a Key On or Off control (see it below left).  In the 

tƛǇŜhǊƎ ǇŀǘŎƘ ƛǘΩǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǎǳǎǘŀƛƴ (LpGain) of the Delay Loop, rather than use the Cycle or Free oscillator 

modes.  It cuts the sound off short, rather than allowing it to die off.  The figure below shows a typical Envelope 

Generator control window, where the range of the envelope can be varied across the keyboard, separate from the 

shape of the envelope.  The one below is fixed across the keyboard, but it ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ.  Notice that there are two 

breakpoint boxes in the keys section and two pairs of max/min breakpoint amplitudes on the right side of the Graph.  

Keyscaled parameters can have up to 4 breakpoints.  You add more breakpoints by double-clicking inside the Graph 

window, delete breakpoints by double-clicking on the handles.  5ǊŀƎ ǘƘŜ ƘŀƴŘƭŜǎ ŀǊƻǳƴŘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŜƴǾŜƭƻǇŜΩǎ 

response over the width of the keyboard. 

 

      
 

NowΣ ƭŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǎƻƳŜǘƘƛƴƎ ƳƻǊŜ ƛƴǘŜǊŜǎǘƛƴƎ:  waveforms. There are a LOT of impulse waveforms to choose from:  

75!  Most are recognizable instrument names.  Strangely, very few of these waveforms are actually used in the 

Factory_Set.  The Sine, Saw, and Square/Pulse waves are used the most.  I think most of the patch programmers for 
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¸ŀƳŀƘŀ ǿŜǊŜ ǳǎŜŘ ǘƻ !ƴŀƭƻƎ ǎȅƴǘƘŜǎƛȊŜǊǎ ŀƴŘ ǿŜǊŜƴΩǘ ōǊƛŜŦŜŘ ƻƴ Ƙƻǿ ǘƘŜ ±tм /ƻƳƳǳǘŜŘ ƳƻŘŜƭ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ 

operate.  Since the waveforms are used mainly to fine-ǘǳƴŜ ǘƘŜ ŀŎƻǳǎǘƛŎǎ ƻŦ ǘƘŜ /ƻƳƳǳǘŜŘ tƘȅǎƛŎŀƭ aƻŘŜƭΣ ǘƘŜȅ ŘƻƴΩt 

have quite the impact on the sound you would expect.  ¢Ƙƛǎ ƛǎƴΩǘ ŀ ǎŀƳǇƭŜǊΣ ƛǘΩǎ ŀ physical modeling synthesizer.  The 

drivers are used very differently.  LΩǾŜ ƳŀŘŜ ƴƻǘŜǎ below on what each of the Drivers sound like isolated by themselves 

in 1-Shot or Cycle mode, and in some cases when the Delay Loops are applied.  The Drivers are just a short input pulse, 

they are not a complete waveform as used in a sample-based synthesizer.  You have to send then into the Resonator to 

hear what type of sound they create, in a vibrating string or tube. 

 

OSC 
75 Different Impulse Waveforms:    

Sample1,2  These two are both blank.  Sample import slots maybe?   

GtNylon1,2,3  Guitar,  3: lowest pitch    1: dominant harmonic is up one octave   2: up two octaves 

GtSteel1,2  Guitar,  1: more muted   2: brighter 

A.Bass   Nice bowed acoustic bass down low on Cycle 

E.Bass1,2,3,4,5  1: smooth bass /reedy organ    

2: higher pitched pluck /bright synth clarinet   

3: more twang than 1    

4: more metallic /higher harmonics   

5: fuller and lower than 3,     5-3-1 lowest to highest dominant harmonics 

EG_Mute  Electric Guitar, Muted 

BanjoBody  Somewhat like a Banjo twang 

Koto   (13 strings) mellowest of the Banjo, Koto, and Shamisen set 

Shamisen  (3 strings) higher pitched twang than the Koto or Banjo 

Violin   needs noise in the driver, and a softer bowed attack 

Cello   fuller with additional higher harmonics than the Violin 

Cembalo  early Harpsichord, gut strings 

Harpsichord  metal strings 

CP80   Yamaha Electric Grand, somewhat similar to a mellow electric guitar sound 

Rhodes   tone bars 

Piano   good down low, needs more resonance up higher 

P-Hummer  Harmonica / resonant pipe organ 

HommondB-3  Hammond Drawbar Organ 

Itopia   mellower than the Hammond 

Clarinet   mellower than E.Bass2 

PanFlute   needs noise in the driver 

Trumpet  needs shaping to improve the tone 

Trombone  higher harmonics than the Trumpet 

Whistle   metal whistle 

Vocal_Ba  very Clarinet like, needs a formant filter (band pass) to be more voice like 

Xylophone  single sine wave + high click 

Marimba  secondary tones + mallet strike 

Vibe   more resonant than the Marimba, add amplitude vibrato 

Celesta   struck Bar Piano, no secondary tones like the Vibe, clearer tone 

Agogo   more like a wooden bar tone  (should be 2 bells) 

BD   Bass Drum if no Delay Loops.  With Loops = Electric Bass w/ some steel drum 

Conga   needs a little delay for the tone, reed organ on Cycle 

Claves   needs a little delay for the tone, less reedy pipe organ on Cycle 
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Typist   Typewriter Clicks near middle C, on Cycle an organ flute up higher, Harpsichord down low 

DrumKit1  E0 ς A0  Snare  Kit1 is the lowest of the three 

A#0 ς A1  Cymbal Tap in MDL (but only on D0# and E0 in TWIN due to blending) 

A#1 ς A2  Bass/Toms (A#1 ~ C2  Bass Drum) 

A#2 ς E4  Toms  (~C4 ς E4  Practice Pads, Sticks/Rim Shots maybe) 

E#4 ς G6  Practice Pad sounds 

 Adding some delay adds an airy note to the sound, more = short Piano Like tone 

Cycle mode yields a buzzy electric piano sound 

DrumKit2  up a third from DrumKit3 1-3-2  lowest to highest pitch 

DrumKit3  up a fourth from DrumKit1 

Noise   chiff sound, plucked string, buzzy sawtooth, or sharp pipe organ depending upon settings 

Noise->LPF  chuff sound, on Cycle there are comb-filter harmonics in all these noise waveforms 

Noise->BPF  toned thunk, strong 2nd harmonic, few upper harmonics 

Noise->HPF  high chiff sound 

Sin   Sine Wave, ΨNoise->BPFΩ is similar and an octave higher 

   Delay Loops = Odd harmonics 1, 3, 5, 7, 9, etc are strong and present (w/ PW=0, WvSize=0) 

Loops + PW = ALL1 waveform + RES2 rounded waveform adjustable up to the 8th harmonic 

Loops + WvSize = FM 1:2, or 2:4, or 3:6, or 4:8 waveform adjustable up to the 4th harmonic 

Loops + WvSize + PW = ALL1 + RES2 waveform adjustable out to the 14th harmonic 

Pulse_10%,25%,50% 10% = clusters of 9 harmonics, every 10th one is missing,   string tone 

   25% = clusters of 3 harmonics, every 4th one is missing 

   50% = Odd harmonics only, every other one is missing, wood tone 

Saw, Saw_10%,25% Buzzy Sawtooth, muted LPF version of the Pulse waveform,   plucked string 

   10% = clusters of 9 harmonics, every 10th one is missing 

   25% = clusters of 3 harmonics, every 4th one is missing 

Triangle  Triangle Wave, Odd harmonics 1,3,5,7,  wood block tone /Clarinet like 

DigiWave1-8  1: FS1R ALL1 + 16th harmonic (up 4 octaves),  fuzzy Sawtooth + a wood block strike 

   2: Buzzy formant sound, with delay = Brassy in the lower octaves,  plucked tube 

   3: harmonics 1, 5.2, 9.4, etc, adding delay fills in 3.1, 7.3, etc.    metallic blown pipe sound 

   4: 10% pulse wave with inharmonicity    buzzy synth lead 

   5: Odd harmonics + strong 13, 15, 37, 52.5 + inharmonicity metallic tubular lead 

   6: harmonic triangles at 3, 7, 10, 16, 23 etc + inharmonicity buzzy synth harpsichord 

   7: metallic, every 4th harmonic, inharmonicity, strong 17th harm. bell tone lead 

   8: triangle + three metallic inharmonics    brass + metal accent 

DigiVx1,2,3,4  1: first 6 harmonics, then triangles on the 18th & 30th  ōǳȊȊȅ ōǊŀǎǎȅ ΨŀƘΩ ǎƻǳƴŘ 

   2: slightly brighter than 1, triangles on 2-5, 17-19 

   3: buzzier sound, triangles on 2-6, 11, 17-20 

   4: lower base pitch, triangles on 4-6, 14-17, 24-27 

DigiWild  higher frequency, pitched squidgey sound 

Organ_Wv  clear electronic organ /raspy pipe organ using delays 

PipeOgWv  multi-rank electronic organ /pipe organ using the delays 

A.Sax_Wv  mellow reed organ (Alto Sax) 

T.Sax_Wv  buzzy reed organ (Tenor Sax) 

BassonWv  dominant 3rd, 9th, 14th harmonics (Bassoon),   needs formants 

MtReedWv  Oboe/Flute-like mix 

Sin2   Sine Squared, slightly brighter than Sin, a little of the 2nd and 3rd harmonics are added in 
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---------------------------------------------------------------------------------------- 

OSC Setting:      1 Shot, Cycle, Free 

Wave:   PW, WvSize     Single Values, changes the Pitch & shape of the sound entering the Delay Loops 

Filter Selections:     NL, THR, LPF, BPF, HPF (NonLinear, Threshold, Low Pass, Band Pass, High Pass) 

Cutoff     Keyscaled,   Variable across keyboard 

Resonance, Volume   Single Values 

---------------------------------------------------------------------------------------- 

Noise 
Noise:       Parallel, Serial routing 

Filter Selections:     NL, THR, LPF, BPF, HPF  (NL = NonLinear Filter) 

     (NonLinear, Threshold, Low Pass, Band Pass, High Pass) 

Cutoff     Keyscaled,    Variable across keyboard 

Resonance, Volume   Single Values 

LowDamp    Keyscaled,    Removes the DC level in the signal 

----------------------------------------------------------------------------------------- 

Mix Out 
Filter Type:      THR, LPF, BPF, HPF, BEF  (BEF = Band Eliminate Filter) 

Wave, Source, Loop1, Loop2   Keyscaled 

Boost, Resonance, Depth  Single Values,  Boost is used to create distortion, clipping in the waveform 

Cutoff, Volume, Pan   Keyscaled Volume does not affect the waveform, no Distortion 

------------------------------------------------------------------------------------------ 

 

The VP1 Driver waveforms are not just a single, simple instrument pulse.  Listening to the Drum2 waveform, there 

appear to be at least five distinct samples per waveform.  ** In MDL there is no blending between samples, but in TWIN 

it does blend the samples.  Curiously, there are no Drum patches in any of the patch banks.  You may also have noticed 

the FS1R waveform references in some of the driver descriptions.  The VP1 came first in 1994, these waveforms are the 

precursors to the FS1R/FMX waveforms. 

At the same time the VP1 was under development, other Yamaha synths like the SY77 and RM50 used AWM synthesis 

using a set of fully resonating instrument samples from one instrument, with up to 61 samples per element for a drum 

set.  Most used around a half dozen samples.  The RM50 was also capable of stretching one waveform over the entire 

length of a 61 key keyboard, the opposite method.  Later, Motif models used a system where samples have key-bank 

information, detailing which keyboard keys the sample is to be used on, with blending used to blur the transitions.  The 

VP1 drivers doƴΩǘ ƴŜŜŘ ǘƻ ōŜ ǉǳƛǘŜ ǘƘƛǎ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ǎƛƴŎŜ ǘƘŜȅ ŀǊŜ ŜȄǘŜƴǎƛǾŜƭȅ ƳƻŘƛŦƛŜŘ ōȅ ǘƘŜ ǇƘȅǎƛŎŀl acoustics engine 

before emerging as a sound from the speakers.  ¢ƘŜȅΩǊŜ ǎƛƳǇƭȅ ŀ ǎŜǘ ƻŦ ƛƳǇǳƭǎŜ ǎƻǳƴŘǎ ǘƻ ǎǘǊƛƪŜ ǘƘŜ ǊŜǎƻƴŀǘƻǊ ǿƛǘƘΣ ŀ 

short pulse, not a fully developed sample.  LǘΩǎ ǾŜǊȅ ŘƛŦŦƛcult to tell if all of the waveforms in the VP1 use just five impulse 

samples or not.  LΩƳ ǇǊŜǘǘȅ ǎǳǊŜ ǘƘŜȅ Řƻ, I can hear thŜ ǘǊŀƴǎƛǘƛƻƴǎ ǿƘƛƭŜ LΩƳ ŜŘƛǘƛƴƎ ƛŦ LΩƳ ƭƛǎǘŜƴƛƴƎ ŦƻǊ ƛǘΦ 

 

TWIN MODE 

In the TWIN Window you can see the Fantasy patch has TWO impulse waveforms assigned when using the TWIN Model.  

See below where Celesta and GtSteel1 have been assigned in WAVE.  There is a small label next to each, one is ff the 

other is pp, implying one is used for loud key strokes and the other for soft ones.  The two are blended using the scheme 

displayed in the square shape icon just to the left.  The blending mode is selectable.  Also notice this reduces the number 

of Delay Loops down to one (next section).  Can you see the single DL label in the center of the window feeding into the 

Mixer?  Previously we had two Delay Loops.  Again, the Source line (a mix of the Wave and Noise oscillators) also goes 

into the Delay Loop in the next section as well as into Mixer. 
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 TWIN 

WAVE Mode Setting:     (1 Shot only) 

Speed     Keyscaled   (Keyscalable parameters are highlited in Green) 

Size, Decay, Direct     Single Values 

InDly: Position, Volume   Keyscaled 

Cutoff, Boost    Keyscaled,  Boost is used to create distortion, clipping in the waveform 

RollOff, Volume, HPF   Single Values 

---------------------------------------------------------------------------------------- 

Notice that the WAVE parameters for the Oscillator are also different than those seen in the MDL OSC block, and that it 

has no mode to select (no 1 Shot, Cycle, Free).  TWIN only allows 1-Shot mode, a plucked or struck instrument sound.   

 

Wave Speed (backwards to WvSize in the example above because the response default lines are inverted) specifies how 

many cycles of the impulse waveform are used, from zero up to a maximum of four cycles in one period.  1 is duller, and 

127 is brighter (if not inverted).  Zero is no sound.  Around 8 adds in a pitched thump below the harmonics 1,3,5, a 

setting of 15 sounds muted and without the thump, with harmonics 1,3,5.  To get one complete cycle (one copy of the 

waveform) use a setting of 32.  Two cycles is 64, three cycles is 96, and four is 127.  If Wave Speed and Size match, you 

get just a sine wave (a single copy of the Speed-selected waveform with no additional harmonics)Φ  LŦ ǘƘŜȅ ŘƻƴΩt match, 

you get multiple harmonics with the Speed-selected one emphasized.  The higher the WvSize, the more harmonics that 

are present up to about a setting of 7.  (See the table below.) 

 

WvSize selects how many of the waveform cycles play back in the pulse before Decay kicks in, (it must be >0 for any 

sound to come out).  The default is 127.  See the graph below.  Decay controls how fast the waveform decays in 

amplitude.  Using a long Decay value extends the length of the input pulse.  Using 0 up to about 10 adds a buzz onto the 

first part of the note, kind of like the start of bowing a Cello string.  From 20 up to 127 there is no real difference.  Decay 

ŘƻŜǎƴΩt really buy you much of anything, so just leave it at 127 most of the time (default). 
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TWIN, Wave Speed = 127 (4 cycles) and Size = 88 (out of 127) 

Additional settings are Direct, which is a gain adjustment for the waveform bypassing the filter Input Delay.  Position is 

the length of the time ŘŜƭŀȅ ōŜŦƻǊŜ ǘƘŜ ά/ƻƳō CƛƭǘŜǊέ kicks in.  Using a high Position value (a long time delay) lengthens 

the note Attack by delaying filtering on the first part of the sound.  Setting it to almost zero sharpens the pluck, and 

raising the value tunes the harmonics in the note strike.  To emphasize the attack, lower the Direct gain and raise the 

InDly Volume. It can add a string snap or pick snap at the beginning of the note for a guitar, or the sharp Attack on a 

Piano (see any of the Guitar patches and the BigMyPiano patch).  This feature is not included in the MDL model. 

 

Above, the selected block for Wave Speed also shows a Mod Wheel Controller in the graph section on the left.  Notice 

that the minimum line (little triangle) is above the maximum line (little rectangle).  When the Mod Wheel is at 0 the 

ǾŀƭǳŜ ƛǎ ŀǘ ƛǘΩǎ ƘƛƎƘŜǎǘΣ ŀƴŘ ǿƘŜƴ ȅƻǳ Ǌƻƭƭ ǘƘŜ aƻŘ ²ƘŜŜƭ ŦƻǊǿŀǊŘ ǘƘŜ ǾŀƭǳŜ ŘǊƻǇǎΦ  ¢Ƙƛǎ displays the inverted response I 

talked about earlier, when you drag the maximum line down and the minimum line up above it on the Graph.  The 

triangle is also pointing down now, where it normally points up.  The limits now start at 855 and drop to 186 as the Mod 

Wheel is moved upwards.  The minimum and maximum values are displayed in the boxes on the right side of the Graph. 

Wave pp/ff Mixing Curves    Controller Response Curves 

MDL Mode, you may have noticed under the Sine waveform selection for the Oscillator that the waveform creates some 

very interesting harmonics when you run the sine wave through the Delay Loops.  In MDL with the PW and WvSize both 

set to zero the delays resonate, adding in the Odd harmonics, 1, 3, 5, 7, 9, etc.  This sounds close to a raspy Clarinet.  By 

increasing the PW slightly you can modify the resonance and get the Even harmonics as well, shifting it towards a sound 

more like an Oboe mixed with a brass horn.  Further increasing the Pulse Width creates a rounded shape in the 

harmonics, pushing the rounded peak out to a maximum of two octaves above the pitch, up to the 4th harmonic.  This is 

like the FMX RES2 waveform.  If you set the PW to 0 and raise the WvSize you get a triangular peak in the harmonics, 

which can be adjusted up to the 4th harmonic, the FMX RES1 waveform.  Used together, the PW and WvSize can push 

the peak out to the 16th harmonic.  There is also a set of harmonics at the fundamental like the Yamaha FS1R or 

Montage ALL1 waveform, which stay put as the newly created shaped-peak moves up in frequency.  The combinations 

are similar to the resonant waveforms in the Yamaha FS1R/Montage, mixed with a damped ALL1 waveform.  I have 

another paper on my website describing FM Synth Programming which contains a section in the back discussing how to 

utilize these waveforms on the FS1R.  Basically just remember low PW/Size values are dull, high values are bright. 
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Lƴ ¢²Lb ƳƻŘŜ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘ harmonically from what we just described.  Here is a short table of what you get at different 

values of WvSpeed. 

0 No sound 

Dull 8 Drum thump and soft 1,3,5 harmonics 

15 Muted 1,3,5 harmonics 

32 Strong sound, harmonics 1,3,5 (Harmonic #1 is the strongest) 

64 Strong sound, harmonics 1,2,3 

96 Harmonics 1,2,3,4,5 

Bright 127 Harmonics 1,2,3,4,5,6,7 

 

If WvSpeed = WvSize, just the peak harmonic is present. 

 

The combination of using the correct Driver, PW/WvSize or WvSpeed/WvSize settings, and the Pitch settings for the 

Delay Loops, and some creative filtering we should be able to mimic the acoustic characteristics of most of the wind 

instruments on the VP1 much like the VL1 can.  ¢ƘŀǘΩǎ Ƴȅ ǘƘŜƻǊȅ ŀƴȅǿŀȅΦ  ²ŜΩƭƭ ǎŜŜ ƛŦ ƛǘ ǿƻǊƪǎ ƛƴ ǇǊŀŎǘƛŎŜΦ  Instruments 

that use formants like the Cello, acoustic Guitar, and Bassoon will be much more difficult, but we have a solution for that 

too in the Effects module using the Equalizer. 

 

 MDL 

 

Noise 
Originally the Karplus-Strong model used a noise pulse into the delay loops to initiate the sound.  The VP1 has a noise 

input block into the system, with two parallel filters to shape the noise pulse.  The filters can be placed in Series or 

Parallel, along with standard filter settings.  These can be used to add the air hiss into a wind instrument patch, the bow 

hiss of a string instrument, or the voice hiss you hear in a human voice.  The Noise inputs require an envelope on the 

Volume block if you don't want them to hiss continuously.  Envelope Generator #2 is being used above on one of the 

Noise sources.  TWIN is identical in function (below) but the blocks are arranged differently in the window. 

 

The output from the Noise source is mixed with the output of the Oscillator through a Lo Damp Filter before going into 

the Delay Loops and the main Mixer (Mix Out) in the MDL model.  A Lo Damp filter removes the DC level from the signal 

which can creep in through prior sound manipulation, and centers the signaƭ ōŀŎƪ ƻƴ ȊŜǊƻΦ  ¸ƻǳ ŎŀƴΩǘ ǊŜŀƭƭȅ ǎŜŜ ǘƘƛǎ 

unless you run the signal through an oscilloscope, but it can cause clipping in the signal, taking definition out of the 

sound and introducing high frequency hiss.  In the TWIN model, the output from the noise source and the Oscillator go 

through a High Pass filter instead.  These two types of filters are actually very similar. 
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 TWIN 

 

Mix Out 
Mix Out is the block where many of your physical controllers will be mapped.  The mixer input blocks allow you to 

control the volumes of different parts of the sound with different controllers, like velocity or a foot pedal.  You can fade 

one sound source in while fading another out, or hit one part hard on the attack separate from the others with an 

envelope.  The Wave and Source inputs can be used to mimic a string pluck or piano hammer strike.  Place a velocity 

controller (I, T) on an input block to make notes velocity sensitive (see above on the Mixer Loop input).   

The rest of the Mixer controls are pretty standard, with added keyscaling on Boost, an extra HPF in TWIN, then a final 

output Filter, Volume and Pan control.  Boost can be used to create distortion, Volume does not.  These are where you 

might introduce a wind vibrato LFO controller on the Boost, add a controller to change the timbre of the sound with 

Aftertouch on the LPF filter, and add in a volume envelope to shape the sound.  I generally like to put Velocity (I or T) 

control on the LPF Cutoff so strong key strikes are brighter than soft ones.  Using an Envelope with a Continuous 

Controller (CC) on the Volume block would allow you to alter the overall shape of the note, then control the amplitude 

of the envelope with something like an Aftertouch controller or Touch EG to make the patch more expressive.  On Pan, 

sometimes like on my Piano patch I Pan the lower notes left, and higher notes to the right. 

As a note, the filter Depth is only used on the Band Eliminate filter (BEF). 

It takes some time to add in all of the controllers after you have the patch working, bǳǘ ƛǘΩǎ ǿƻǊǘƘ ƛǘ ǎƛƴŎŜ ƛǘ ŀŘŘǎ ǎƻ ƳǳŎƘ 

expression into the patch.  A lot of people skip this step which is why some custom patches are a bit mechanical and 

lifeless.  
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Loop __________________________________________________________ 

The next window for the MDL model contains two processing Delay Loops for altering the characteristics of the sound, 
and the same Mixer seen in the Source window. ¢ƘŜǎŜ ƳƻŘŜƭ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ǎǘǊƛƴƎǎ ƻǊ ŀƛǊ ǘǳōŜΦ  The Loops contain 
more filters and envelopes, and add in a special {ǘƛŦŦƴŜǎǎ ōƭƻŎƪ ǿŜΩƭƭ ǘŀƭƪ ŀōƻǳǘ ƛƴ ŀ ƳƛƴǳǘŜΦ [ƻƻǇн Ƙŀǎ ŀ ¢ŀǇ ǎŜǘǘƛƴƎ 
which taps into a higher harmonic, changing the resonant pitch of the patch. The two Delay Loops can run in parallel or 
in series in MDL mode. 
 
You enter Loop1 through a High Pass Filter, through a Boost block which can add distortion, then the Input Gain can be 
altered with an Attack before entering the loop proper.  The Attack ƘŜǊŜ ƛǎ ǾŜǊȅ ǎǳōǘƭŜΣ ƛǘΩǎ ƴƻǘƘƛƴƎ ƭƛƪŜ ǘƘŜ bold InDly 
gain parameter in the TWIN Oscillator.  Lower InGain to enhance the Attack.  The repeating loop uses a Low Pass Filter 
to reduce high frequency sounds more than low during each pass, then it passes through an inharmonicity Stiffness 
block which shifts the higher harmonics sharp (see Appendix A) then through an LpGain block which attenuates the 
signal during each pass through the loop so the volume dies away.  If LpGain = 127 there is no decay, it holds the note 
like an Organ.  Loop2 is nearly identical, it adds a harmonic Tap to allow you to tap off higher harmonics from the notes 
to include in the patch.  You can tune this to add a tone like a third, a fifth, an octave, even inharmonic tones.  You can 
also use the two delay loops for different functions, one can be the sustain sound while the second can be a sharp note 
attack, as used in my Grand Piano patch. 
 

You may have noticed there are a LOT of Filters in the Source windows and the Loop windows.  There is one for each 

voiced oscillator, one for each noise source, a combined output filter, two in each Delay Loop, another in the Mixer, and 

then there is a 5-Band Equalizer in the Effects section.  The VP1 has the characteristics of a Subtractive synthesizer 

ƛƴǘŜǊƴŀƭƭȅΣ ŀǎƛŘŜ ŦǊƻƳ ǘƘŜ ŘŜƭŀȅ ƭƻƻǇǎΦ   Lǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǳǎŜŘ ǘƘŀǘ ǿŀȅΣ ōǳǘ ǘƘŀǘ ƛǎ an option.  Using excessive 

filtering can completely squash the timbre right out of the Drivers and turn the sound into something more like an 

Analog waveform.  A number of the factory patches suffer (or benefit) from this.   

 

 MDL 

Loop1 
HPF Cutoff, InputGain, LPF Cutoff, LoopGain  Keyscaled  (Keyscalable parameters are highlited in Green) 

LPF RollOff        How fast the filter drops off 

Boost, Attack      Single Values,  ά.ƻƻǎǘ ǘƘŜ ƛƴǇǳǘ ǎƛƎƴŀƭ ǘƻ ŎǊŜŀǘŜ ŘƛǎǘƻǊǘƛƻƴΦέ 
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Attack       ά9ƳǇƘŀǎƛȊŜǎ ǘƘŜ LƴDŀƛƴ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ƻƴŜ 5Ŝƭŀȅ [ƻƻǇΦέ 

Stiffness (Inharmonicity)    Keyscaled,  Variable across keyboard 

------------------------------------------------------------------------------------------- 

Loop2 
Series or Parallel      Routing in Loop2 

HPF Cutoff, InputGain, LPF Cutoff, RollOff, LoopGain Keyscaled 

Boost, Attack, Volume     Single Values, Boost can cause Distortion, Volume does not 

Stiffness (Inharmonicity)    Keyscaled, Variable across keyboard 

Loop Tap Position     Keyscaled,  ά/ǊŜŀǘŜǎ ƘŀǊƳƻƴƛŎǎΦέ 

-------------------------------------------------------------------------------------------- 

Mix Out 
Wave, Source, Loop1, Loop2 volumes   Keyscaled 

Filter Type:        THR, LPF, BPF, HPF, BEF 

Cutoff, Resonance, Depth    Single Values 

Boost       Keyscaled this time,   another Boost to create distortion 

Cutoff, Pan, Volume     Keyscaled,   Volume does not 

------------------------------------------------------------------------------------------ 

 

 TWIN 

TWIN mode is a little different, it only has one delay loop. Looking at the Loop section, the loop is more complicated 

than the MDL model.  The filters are in a different order, the Low Pass Filter is first, then the High Pass Filter is inside the 

ƭƻƻǇ ƘŜǊŜ ǿƘŜǊŜ ƛǘ ǿŀǎƴΩǘ ƛƴ ǘƘŜ a5[ ƳƻŘŜƭΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ¢ŀǇ ōƭƻŎƪǎΦ  There is a Peak limiter next which you can turn 

on and off which can act as an Attack setting at low values.  This can turn a Harpsichord into a Banjo by setting the Peak 

Limit to 0.  ¢ƘŜ ƻǊƛƎƛƴŀƭ Ƴŀƴǳŀƭ ǎŀȅǎ άǎƳŀƭƭŜǊ ƴǳƳōŜǊǎ ŦƻǊ ǘƘŜ tŜŀƪ [ƛƳƛǘŜǊ ǊŜǎǳƭǘ ƛƴ ŀ ǎǘǊƻƴƎŜǊ ŀǘǘŀŎƪέΦ  Stiffness can be 

adjusted differently for the ς and + parts of the waveform.  ¢ƘŜ Ƴŀƴǳŀƭ ǎŀȅǎ ά{ŜǘǘƛƴƎ ǘƘŜ ǘǿƻ Ҍ ŀƴŘ - parameters to 

different values will cause dramatic changes ƛƴ ǘƘŜ ǎƻǳƴŘΦέ  LpGain is next attenuating the sound as it repeats the loop, 

setting the note decay time.  Feedback can be used to distort the sound or put the loop into a sustained sound mode, 

more like Cycle or Free OSC settings. Doing this, the TWIN algorithm can also create a sustained waveform, not just a 

plucked one.  See the BowedAirs patch. 
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{ƻƳŜǘƛƳŜǎ ȅƻǳ Ƨǳǎǘ ŎŀƴΩǘ ǎŜŜƳ ǘƻ ƎŜǘ ǘƘŜ ǊƛƎƘǘ ǎŜǘǘƛƴƎ ƻǳǘ ƻŦ ŀ ǇŀǊŀƳŜǘŜǊ ǳǎƛƴƎ ǘƘŜ ǎƭƛŘŜǊΣ ƻƴŜ value is too high, the next 

notch down is too low.  You can move the two limit lines on the graph (which range from 0 to 1023) closer together to 

get more resolution for the controller (which only ranges from 0 to 127).  If you leave the limit lines at the extreme top 

and bottom of the graph, the controller will jump (1023 / 127 = 8) 8 values per click.  Moving the lines closer together 

you can reduce that to one value per tick on the controller, for increased resolution. 

 

Loop  (TWIN) 
LoopGain, LPF Cutoff, RollOff, HPF Cutoff Keyscaled  (Keyscalable parameters are highlited in Green) 

LPF RollOff       How fast the filter drops off 

Loop Tap Position, Volume, Peak  Keyscaled,  ά/ǊŜŀǘŜǎ ƘŀǊƳƻƴƛŎǎΦέ 

Peak Limiter     ON/OFF,  ά{ƳŀƭƭŜǊ ǾŀƭǳŜǎ ǊŜǎǳƭǘ ƛƴ ŀ ǎǘǊƻƴƎŜǊ ŀǘǘŀŎƪΦέ 

Stiffness (Inharmonicity)   Keyscaled,  + and - shifts are available simultaneously. 

Feedback     Single Value,  Feedback as on an electric guitar. 

------------------------------------------------------------------------------------------- 

 

 

Modeling in the VP1 

²ƘƛƭŜ ǿŜΩǊŜ ƘŜǊŜ ōǳǊƛŜŘ ƘƛǇ ŘŜŜǇ ƛƴ ǘƘŜ ƳƻŘŜƭƛƴƎ ǇŀǊŀƳŜǘŜǊǎΣ ƛǘ ƳƛƎƘǘ ōŜ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ŜȄǇƭŀƛƴ HOW these model an 

acoustic instrument.  Generally, the model starts with a Driver signal, the pluck of a string or impulse sound of a reed 

mouthpiece.  The Source window injects the sound impulse into the string model along with a Noise source.  Both are 

filtered and have gain adjustments.  There are three Driver modes, 1-Shot, Cycle and Free.  1-Shot is a struck or plucked 

Driver, like a mallet hitting a Marimba.  Cycle and Free are continuous Drivers, like bowing a Violin or blowing into a 

Clarinet mouthpiece.  There is also a noise oscillator in parallel with the waveform driver.  If you listen to a wind 

instrument, or listen closely to a bow on a string instrument you hear a lot of hiss along with the harmonic sound.  The 

VP1 has the ability to match this in a patch, though not quite as well as the FS1R does. 

 

The second section of the Model is in the Loop window, where the resonator is located.  In a string instrument, the wave 

travels away from the plucked point on the string in two directions, towards the bridge of the instrument and towards 

the upper frets.  aŀǘƘŜƳŀǘƛŎƛŀƴǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ǿŀǾŜ Ŝǉǳŀǘƛƻƴǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ǘƘƛǎ ōŀŎƪ ƛƴ ǘƘŜ мтллΩǎΦ  The wave 

reflects off the ends of the string, inverts, and travels back the other way.  These two paths are modeled with Delays, 

one short one for the bridge and a long one for the frets.  ¢ƘŀǘΩǎ ǿƘȅ ȅƻǳ ǎŜŜ ǘǿƻ 5Ŝƭŀȅǎ in the Loop window.  The Pitch 

settings (next window) adjust the lengths of the two Delays.  The sound wave inverts when it reflects off the bridge and 

fret, causing a sharp step change in the wave.  This introduces aliasing (high frequencies) into the sound wave.  We add a 

low-pass filter into the loop to remove these high frequencies, since a real acoustic instrument smooths out the sharp 

corners.  The sound also attenuates (loses energy) when it reflects off the bridge and fret so we add in an LP Gain block 

to reduce the energy in the Loop.  Due to the Stiffness of the string, the frequencies of the harmonics shift sharper as 

well, so the VP1 adds in a Stiffness block to model this in the Delay ƭƻƻǇΦ  ²ŜΩƭƭ ǘŀƭƪ ƳƻǊŜ ŀōƻǳǘ {ǘƛŦŦƴŜǎǎ ƛƴ ŀ ƳƛƴǳǘŜΦ   

The VP1 also has a high-pass filter on the front to give us one more adjustment parameter just for good measure, since 

really long waveforms can overload the Delay Loops (mentioned in the original editor guide). 

 

This model using two delays also works for wind instruments.  The research paper at Stanford University that inspired 

the VL1 model shows you how to simulate a tapered tube of a Saxophone using two unequal-length cylinders.  The 

sound wave travels down the two tubes, reflecting off the ends of the tubes.  The equations are identical to the string 

model, so two-delay models work quite nicely for wind instruments.  It can also be modified for other configurations.  

For a Trumpet or Flute, the lip reed is at the end of the tube. The short Delay gets set to zero (or left at the same value 
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as the other Delay) and only the longer value is used. For some reason, different delay lengths were never used in any of 

the facǘƻǊȅ ǇŀǘŎƘŜǎ ƻŦ ǘƘŜ ±tм ƭƛƪŜ ƛǘΩǎ ǳǎŜŘ ƛƴ ǘƘŜ ±[мΦ  I intend on correcting that in a new set of patches. 

 

The next part of the model is the resonant body of the instrument, the body of the guitar or the wooden body of a 

bassoon.  The VP1 models this partly by initializing the Driver input pulse with the acoustic characteristics of the 

instrument body.  It uses a digitized recording of a thunk on the instrument body rather than a triangle wave or white 

noise as input.  Earlier physical models used a generic noise pulse as input to excite the system.  There are 75 different 

drivers to select from in the VP1, all of which contain the acoustics of the instrument in them.  The Yamaha VL1 in 

contrast, calculates the resonator body effects on the sound waves in high detail, using add-on modifiers in the 

processing chain.  We can only roughly approximate this in the VP1.  LǘΩǎ ŀƭƳƻǎǘ ŀǎ ƛŦ ǘƘŜ ŘŜǎƛƎƴŜǊǎ ƻŦ ǘƘŜ /ƻƳƳǳǘŜŘ 

Model at Stanford University neglected this part of the model. 

 

I also realized why initializing thŜ 5ǊƛǾŜǊǎ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ōƻŘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŘƻŜǎƴΩǘ ǿƻǊƪ 100%Χ  ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ 

body essentially acts like a set of fixed frequency band pass filters (formants).  When you prefilter the Driver to match 

the instrument body, then modify the pitch to maǘŎƘ ǘƘŜ ƪŜȅ ȅƻǳΩǾŜ ǇǊŜǎǎŜŘΣ ȅƻǳΩǾŜ shifted the locations of all of the 

prefilters.  This destroys the formant characteristics of the instrument body you were trying to emulate.  The multi-pitch 

wave form in the VP1 somewhat corrects for this.  A set of bandpass filters applied at the Effects block would work 

better.   

 

If you dig through all of the VP1 Effects section, you will find Box, Board, and String Effects.  These allow you to add 

additional resonant characteristics to any of the Drivers more like the instrument body we want to model.  There should 

also have been three more, for Cylinder, Cone, and Bell resonators for wind instruments.  These are missing.  But never 

fear, there is a way in the VP1 to create the instrument body Formants.  In the Effects section is the Element Equalizer 

which has the settings and ability to create five Formants, similar to the ones in the Yamaha FS1R.  LŦ ȅƻǳΩǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ 

learning more about Formant Filters, go get my primer on FM Programming and read the section towards the back on 

the Yamaha FS1R Formants.  We can use these to model the characteristics of the instrument body. 

 

I think you can see from here where most of the parameter blocks in the VP1 come from and how they were meant to 

be used to model an acoustic instrument.  LǘΩǎ ƴƻǿ ǳǇ ǘƻ ǘƘŜ ǇŀǘŎƘ ǇǊƻƎǊŀƳƳŜǊs to use the tools provided to create 

expressive instrument patches from the model.  Looking through the patches, very few actually use the model the way it 

ǿŀǎ ƛƴǘŜƴŘŜŘΦ  !ƭƭ ƻŦ ǘƘŜ ǇŀǘŎƘŜǎ LΩǾŜ ƭƻƻƪŜŘ ŀǘ Ƙave kept both Delay Loops at the default length, ǘƘŜȅ ŘƛŘƴΩǘ ǳǎŜ ǘǿƻ 

different delay lengths as in {ǘŀƴŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅΩǎ {ŀȄƻǇƘƻƴŜ ŀƴŘ String Instrument mathematical models.  Only a couple 

of the factory patches use the Delay Loop with the Pitch Bend disconnected to model the mode shifts in a Trumpet or 

Flute.  !ƴŘΣ ǾŜǊȅ ŦŜǿ ƻŦ ǘƘŜ ŦŀŎǘƻǊȅ ǇŀǘŎƘŜǎ ƳƻŘŜƭ ŀŎǘǳŀƭ ŀŎƻǳǎǘƛŎ ƛƴǎǘǊǳƳŜƴǘǎ ǿƘƛŎƘ ǿŜǊŜ ŀǘ ǘƘŜ ŎƻǊŜ ƻŦ ƛǘΩǎ ŘŜǎƛƎƴΦ  

These seem to be significant oversights from my point of view. 

 

Loop Stiffness (Inharmonisity) 
OK, lets talk about Loop Stiffness for a minute. Notice that it is labeled ΨLƴƘŀǊƳƻƴƛǎƛǘȅΩ on the graph below? This is one of 
ǘƘŜ ƪŜȅ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǘƘŜ ±tмΩǎ ƘŀǊƳƻƴƛŎǎΦ ¢Ƙƛǎ ŀŘƧǳǎǘǎ ǘƘŜ ǎǇŀŎƛƴƎ ƻŦ ǘƘŜ ƘŀǊƳƻƴƛŎǎ ǘƻ ƎƛǾŜ ȅƻǳ ŀƴ ŜȄǇŀƴŘƛƴƎ ŦǊŀŎǘŀƭ 
fan of harmonics unique to the VP1, the harmonics get sharper as the frequency increases. The VP1 can alter the 
Inharmonisity well beyond any acoustic instrument, creating some really bizarre patches.  LǘΩǎ discussed more in 
Appendix A, and ƛǘΩǎ adjustable across the VP1 keyboard.  Inharmonisity creates an expanding set of harmonics which 
are seen in many acoustic instruments (listed and quantified in the Appendix).  This parameter gives the VP1 an edge 
ƻǾŜǊ ǘƘŜ ±[мΦ  ¢ƘŜ ±[м ŘƻŜǎƴΩt model Inharmonisity at all, which is why it has trouble matching stringed instruments.   
 
In the example below, Inharmonisity is adjusted using Slider #1 on the keyboard console.  Inharmonisity can drastically 
change the harmonic structure of a patch, changing a low smooth String sound into a Gamelan, then into a Water Glass 
as you go up the keyboard.  Using the Slider you can alter the harmonics actively as you play, warping the sound in all 
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kinds of directions.  Inharmonicity is why the VP1 can natively model the Piano, Guitars, metallic instruments and the 
string section so well.  In spite of this capability, the Piano driver waveform already contains most of the inharmonicity it 
needs already.  LΩƳ ŦƛƴŘƛƴƎ ǘƘŀǘ ƻǳǘ ŀǎ L ǎŜǘ ǳǇ ŀ ƴŜǿ tƛŀƴƻ ǇŀǘŎƘ from scratch. 
 
As far as I know, the VP1 is one of only three hardware synthesizers built with this inharmonic-Ŧŀƴ ŎŀǇŀōƛƭƛǘȅΦ LΩǾŜ ǘǊƛŜŘ 
ǊŜǇƭƛŎŀǘƛƴƎ ƛǘ ƻƴ ǘƘŜ ¸ŀƳŀƘŀ C{мwΣ ōǳǘ L ŎŀƴΩǘ ǊŜǇƭƛŎŀǘŜ ǘƘŜ ǿŀȅ ǘƘŜ Ŧŀƴ ŎƘŀƴƎŜǎ ŀǎ ȅƻǳ Ǝƻ ǳǇ ǘƘŜ ƪŜȅōƻŀǊŘ ƻǊ ŀƭǘŜǊ ƛǘ ǿƛǘƘ 
a controller like the VP1 can. The Korg Oasys has a dispersion setting which models the gauge of the string, and I also 
ǊŜŎŜƴǘƭȅ ŦƻǳƴŘ ŀ άǎǘƛŦŦƴŜǎǎέ ǎŜǘǘƛƴƎ ƛƴ ƻƴŜ ƻŦ ǘƘŜ ǳƴŘƻŎǳƳŜƴǘŜŘ {ǘǊƛƴƎ ōƭƻŎƪǎ ƛƴ ǘƘŜ bƻǊŘ aƻŘǳƭŀǊ DнΦ ¢ƘŜ ōƭƻŎƪ ƛǎ ƻƴƭȅ 
accessible using the open source editor, the factory editor left it out entirely. It looks like Nord were intending on adding 
it in, but never hooked it up. Both Loop1 and Loop2 in the window below link the Stiffness parameter up to a manual 
controller, Loop1 to a slider and Loop2 to a mod wheel.   
 

 MDL 
 

There is also an anomaly in the Inharmonisity algorithm in the VP1, it gets progressively more pronounced as you go up 

the keyboard.  It models a single string, changing the length of the string for each different pitch, where most stringed 

instruments use multiple strings, each with a different Stiffness.  In order to keep it under control, the patch 

programmers have decreased Inharmonisity at the top end of the keyboard to calm it down.  The graphs for 

Inharmonisity all reflect this.  Just be aware oŦ ǘƘƛǎΣ LƴƘŀǊƳƻƴƛǎƛǘȅ ŘƻŜǎƴΩǘ ōŜƘŀǾŜ ǉǳƛǘŜ ƭƛƪŜ ȅƻǳ ŜȄǇŜŎǘ ƛǘ ǘƻΦ   

 

! Ŧƻƻǘ ǇŜŘŀƭ ƛǎ ŎƻƴƴŜŎǘŜŘ ǳǇ ǘƻ ǘƘŜ ŘŜƭŀȅ ¢ŀǇ ŀōƻǾŜΦ ¢ƘŜ YŜȅōƻŀǊŘ ŎƻƴǘǊƻƭƭŜǊ ǿƛǘƘ ŀ ƭŜǘǘŜǊ ΨLΩ ƛƴ ǘƘŜ ōƭƻŎƪ ǳǎŜǎ ǘƘŜ Lƴƛǘƛŀƭ 
Velocity to set the parameter value in between the two lines on the graph. The loop Attack parameters use this to 
sharpen the Attack slightly if you strike the keys harder. Initial Velocity is also linked in the Envelope Generator Windows 
to the envelope depth and speed.  ̧ ƻǳ Ŏŀƴ ŀƭǎƻ ǎŜŜ ŀ ΨYŜȅ hb hƴƭȅΩ ōǳǘǘƻƴ ƛƴ ǘƘe Controller block of the graph.  This 
makes the controller function only at Key-ON, then it turns it off for the rest of the note. 
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Pitch __________________________________________________________ 

The next section of the editor adjusts the Pitch of the different sections of the patch, the Oscillators, Delay Loops, and an 

overall control for the output signal.  OSC Pitch adjusts the overall Pitch of the oscillator, the input pitch into the Delay 

Loops, not the actual pitch of the note.  Higher input pitches increase the higher frequency harmonics of the notes.  

Lowering the OSC pitch deepens the sound, as seen in the BigMyPiano patch Element 1 where the pitch is lowered over 

an octave.  Loop Pitches are not so obvious, they control the length of the modeled string used to calculate the timing of 

the Delay Loops and set the actual pitch of the note.  These essentially override the oscillator (if you use the Delay 

Loops).  There are separate Pitch settings for Parts A and B.  In fact, there are two of everything in the models, with the 

exception of the Effects block. 

 

The Fix radio buttons allow you to select a fixed length Delay Loop if your instrument model includes this. A Note Shift 
setting of +12 bumps the Oscillator pitch up one octave increasing the higher frequency harmonics. Shifting it down -12 
steps deepens the harmonics, richening the sound.  There are also controller mappings for the Pitch controls. Can you 
ǎŜŜ ǘƘŜ Ψ!Ω ƛŎƻƴ ōƭƻŎƪ Ƨǳǎǘ ǳƴŘŜǊ ŜŀŎƘ /hb¢ ǊŀŘƛƻ ōƻȄΚ ¢ƘŜǎŜ ƳŀǇ ǘƘŜ !ŦǘŜǊǘƻǳŎƘ ŎƻƴǘǊƻƭƭŜǊ ǘo the Pitch Continuous 
Controller in this patch when the Continuous Controller CONT checkbox is checked.  The Continuous Controller is a 
secondary Pitch controller, which augments the Pitchbend kind of like an offset control.  All of the items under the CONT 
checkbox belong to the Continuous Controller, providing you with a mapped controller, range values and a range slider.   

The Common block contains links to the PEG and Pitch LFO window, and the Portamento settings.  There is also a Pitch 
shift/detune setting for this Element here. 
 

 
 
If Pitchbend is unchecked in the Delay Loops (keeping the Delay Loop or resonator from changing length) you can get an 
effect like a brass instrument when you Pitchbend. The instrument jumps upwards through the different harmonics like 
a Trumpet can, not bend the pitch like you do on a Violin. Flutes do this too when they are overblown, they jump up one 
harmonic (up one octave) when you push them hard. This is a feature of the Yamaha VL1 we can use here as well.  You 
need to increase the Pitchbend Range in the Elements Window (page 16) to jump harmonics, maybe up to 48 for 3 
octaves.   
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OSC 
Fixed or Note:       Note or NoteShift, Fine 

      άA ǎŜǘǘƛƴƎ ƻŦ /н ǎƛƳǳƭŀǘŜǎ ŀ ǎǘǊƛƴƎ ƭŜƴƎǘƘ ǿƛǘƘ ŀ ǇƛǘŎƘ ƻŦ /нΦέ 

PBND, PEG, PLFO    Single values 

CONT      Additional Pitch Controller On/Off 

CONT Range & Slider    Single values 
------------------------------------------------------------------------------------------ 

DELAY LOOP 1 
Fixed or Note:       NoteShift, Fine 

PBND, PEG, PLFO    Single values 

CONT      On/Off 

CONT Range & Slider    Single values 
------------------------------------------------------------------------------------------ 

DELAY LOOP 2 
Fixed or Note:       NoteShift, Fine 

PBND, PEG, PLFO     Single values 

CONT      On/Off 

CONT Range & Slider    Single values 
------------------------------------------------------------------------------------------ 

COMMON 
PEG Range, PLFO Range, Note Shift, Detune  Single values 

Random Pitch:      On, Off 

Portamento:       Sense, Time 

------------------------------------------------------------------------------------------ 

 

I wrote Dave Polich about his BigMyPiano patch, to ask him how he came up with the patch.  This is what he said: 

άTo be honest, the VP piano was just a happy accident. I was moving parameters at random until I had an "a-ha" 
moment and realized I could turn it into a piano of sorts. In other words, I had no idea what I was doing!έ 

I disagree, I think he did know what he was doing.  Part A is lower in tone, Part B is higher and more tinny in nature.  His 
patch uses the Pitch parameters very creatively, he down-shifted the OSC Pitch on Part A (-13) half steps (over an 
octave) to lower and richen the timbre, and up-shifted the Delay Loop 2 Pitch slightly in contrast for Part B.  Comparing 
it to the Railsback tuning curve for the piano (in the Appendix) this matches the flat lower register notes and sharp 
upper register notes on the plot.  Very nice!  I actually prefer his patch with Element 2 turned off, more Grand Piano 
than Honky Tonk.  My own Grand Piano patch is sounding pretty good now ǘƻƻΣ ŀ ōƛǘ ǘƘƛŎƪŜǊ ǘƘŀƴ 5ŀǾŜΩǎ and not as 
sharp on the attack since I used the MDL model rather than TWIN like he did, and I also used some Inharmonisity in 
ƳƛƴŜ ǿƘŜǊŜ ƘŜ ŘƛŘƴΩǘΦ   

LΩǾŜ also gone through the process of inserting all of the controllers to allow warping it in all kinds of directions just for 
ŦǳƴΦ  LΩǾŜ ǎŜǘ ǳǇ ŀ ǎǘŀƴŘŀǊŘƛȊŜŘ ŎƻƴǘǊƻƭƭŜǊ ƳŀǇ ǎƻ L Ŏŀƴ ǎŜǘ ǳǇ ŀƭƭ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊǎ ǎƛƳƛƭŀǊƭȅ ƻƴ ŜŀŎƘ ǇŀǘŎƘΦ  ¢ƘŜ ŦŀŎǘƻǊȅ 
patches are all over the place, every patch is different.  You almost have to open the editor in order to figure out how 
the controllers are mapped.  LΩƳ ƘƻǇƛƴƎ to make mine more consistent from patch to patch. 
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PEG/PLFO _____________________________________________________ 

The Pitch Envelope Generator and the Pitch Low Frequency Oscillator are next in the first Envelope window. The Velocity 
you strike the keys with is an active input into these parameters. You can alter the sound quite a bit just in the way you 
strike the keys.  The PEG envelope depth and the envelope speed are Velocity sensitive, as are the PLFO depth and 
speed. Setting the envelope speed negative makes harder key presses ring longer.  The VP1 also has Aftertouch, and a 
combination of Velocity and Aftertouch called TouchEG, which can be used to modify parameters.  There are two PEGs 
ŀƴŘ ǘǿƻ t[ChΩǎ, one set for Section A and another for Section B. 
 
!ƭƭ ƻŦ ǘƘŜ 9ƴǾŜƭƻǇŜǎ ŀƴŘ [ChΩǎ ƻƴ ǘƘŜ ±tм ŀǊŜ ƪŜȅōƻŀǊŘ ŦƻƭƭƻǿƛƴƎΦ  (Keyscalable parameters are highlited in Green.)  For 
example, on the PEG there is a larger square with a keyboard across the bottom and a plot line across the middle. As you 
alter the Level Scale or Rate Scale up or down with the slider, the plot line changes angle. You can see how the scaling 
cƘŀƴƎŜǎ ŀŎǊƻǎǎ ǘƘŜ ƪŜȅōƻŀǊŘ ōȅ ǘƘŜ ǎƭƻǇŜ ƻŦ ǘƘŜ Ǉƭƻǘ ƭƛƴŜΦ LŦ ƛǘΩǎ ǎƭƻǇŜŘ Řƻǿƴ ŀƴŘ ǘƻ ǘƘŜ ǊƛƎƘǘΣ ǘƘŜ t9D ŜƴǾŜƭƻǇŜ ƛǎ ƭƻǿ 
amplitude at the right end of the keyboard and high amplitude at the left end. The Rate Scale controls the speed the 
envelope runs at.  You can also turn the PEG key-off velocity control on and off (the part of the note after you release 
the key).  Not-ŎƘŜŎƪŜŘ όƭƻǿŜǊ ƭŜŦǘ ŎƻǊƴŜǊύ ƳŜŀƴǎ ƛǘΩǎ ǘǳǊƴŜŘ hCC, release is not velocity sensitive. 
 

There are lots of different ways to control vibrato through the PLFO.  The Pitch LFO has Velocity actions just like the PEG, 
the PLFO Depth and Speed are set the same way with the sliders, and on small plots for KeyScaling. The PLFO depth and 
speed can also be altered using the assigned physical controllers above the KeyScaling plots.  There is also a Sync 
On/Off/PGSync setting and a set of different LFO waveforms you can select from.  Above the waveform is a greyed Sync 
value and slider ǿƘƛŎƘ L ƘŀǾŜƴΩǘ ōŜŜƴ ŀōƭŜ ǘƻ ŀŎǘƛǾŀǘŜ.  PGSync synchronizes the LFO across several notes when theȅΩǊŜ 
pressed at different times, and you can shift the phase of the LFO to change the start point.  SyncOFF and SyncON seem 
to be the same, no synchronization between notes with the LFO start point. 
 
In the Graph window below you can select either the PEG or the PLFO.  The Pitch envelope can have five breakpoints 
before note hold and three after note release.  The Pitch LFO has two set points, a start and a stop point.  You can delay 
the start of the LFO (vibrato) and turn it off at a specific time. 
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Lƴ ǘƘŜ t[Ch ōƭƻŎƪ ǘƘŜǊŜ ƛǎ ŀ ƎǊŜȅŜŘ ǎƭƛŘŜǊ ŀƴŘ ǾŀƭǳŜ ōƻȄ ƛƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ŎƻǊƴŜǊΦ  LΩǾŜ ǘǊƛŜŘ ŜǾŜǊȅǘƘƛƴƎ L Ŏŀƴ ǘƘƛƴƪ ƻŦΣ ōǳt 

L ŎŀƴΩǘ ƎŜǘ ǘƘŜƳ ǘƻ ǘǳǊƴ ƻƴΦ  ¸ƻǳΩŘ ǘƘƛƴƪ ǘƘŜȅ ǿƻǳƭŘ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ {ȅƴŎ ŎƻƴǘǊƻƭǎΣ ōǳǘ ǘƘŜȅ ǿƻƴΩǘ ǘǳǊƴ ƻƴ for any of the 

{ȅƴŎ ǎŜƭŜŎǘƛƻƴǎΦ  LΩǾŜ ǿǊƛǘǘŜƴ ¸ŀƳŀƘŀΣ ōǳǘ LΩƳ ƴƻǘ ǊŜŀƭƭȅ ŜȄǇŜŎǘƛƴƎ ǘƘŜƳ ǘƻ ŀƴǎǿŜǊ ōŀŎƪΦ  L ŘƻƴΩǘ ǘƘƛƴƪ ŀƴȅƻƴŜ ǿƛƭƭ 

ǊŜƳŜƳōŜǊ ŀ ŘŜǘŀƛƭ ǘƘƛǎ ǎƳŀƭƭΦ  LΩǾŜ ƘŀŘ ǘǊƻǳōƭŜ ŦƛƴŘƛƴƎ ŀƴȅƻƴŜ ǿƛǘƘ ŀƴȅ ǊŜŀƭ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ±tм ǇŜǊƛƻŘΣ ƭŜǘ ŀƭƻƴŜ 

minute details like this.  This Guide is probably the best source of information on the VP1 anymore.   

 

PEG 
Velo Level Sense, Velo Rate Sense Single values 

Level Scale    Single value,  KeyScaling, higher pitches can produce greater levels. 

Rate Scale    Single Value,  KeyScaling, higher pitches can produce faster envelope speeds. 

Off Velo    Checked Turns the Key-Off Velocity Sensitivity ON/OFF 

       (You can change how the note releases with this.) 

------------------------------------------------------------------------------------------ 

PLFO 
Velo Depth Sense, Velo Speed Sense  Single values 

Depth, Speed    Single values 

Depth Scale,    Single Value,  KeyScaling, higher pitches produce greater amplitudes. 

Speed Scale    Single value,  KeyScaling, higher pitches will produce faster speeds. 

Sync:       On, Off, PG PGSync syncs the LFO start points of sounding notes. 

Sync Adjustment   Position, Sets the LFO starting point 
------------------------------------------------------------------------------------------ 
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EG/CC 1, 2 _________________________________________________ 

Envelope settings are next, along with a Continuous Controller to match.  You can select an Envelope Generator (EG), an 
Envelope Generator plus Continuous Controller, or an Envelope Generator plus Low Frequency Oscillator (next window).  
/ƻƴǘƛƴǳƻǳǎ /ƻƴǘǊƻƭ ό//ύ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ƎǊŜȅŜŘ ƻǳǘ ōŜƭƻǿ ǎƛƴŎŜ ƛǘ ƛǎƴΩǘ aƻŘŜ ǎŜƭŜŎǘŜŘΦ  The CC Continuous Controller on 
the EG/CC pages adds an additional controller for the depth of the Envelope Generator. The envelope depth is mainly 
velocity sensitive, which is controlled by setting the EG Sense values to something other than zero. The Follow Rate 
allows you to smooth the controllers effect, making it less responsive.  EG response can also be Key Scaled by adjusting 
the slider for the Rate Scale graph, changing how it responds in different sections of the keyboard.  (Keyscalable 
parameters are highlited in Green.)  You might want high notes to have a faster envelope than low notes.  There are two 
sets of envelopes ŀƴŘ //Ωǎ as well, two for section A and two for section B. 
 
The numbers on the right side of the lower Envelope Graph are breakpoint levels, while the numbers across the bottom 
seem to be rates.  The Owners Manual uses Attack Rate, Decay Rate, Sustain Level, and Release Rate for Quick-Edit.  
wŀǘŜ ǎƭƻǇŜǎ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ƳŀǘŎƘ ǘƘŜ ƴǳƳōŜǊǎ ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ƎǊŀǇƘǎΣ ǘƘƻǳƎƘΦ  ¢ƘŜǎŜ Ƴŀȅ ōŜ ǘƛƳŜǎ ƛƴ ŦǊŀŎǘƛƻƴǎ ƻŦ 
a second.  Note that the black bar on the bottom edge of the window is to the left, allowing all of this very short 
envelope to be viewed in the window.  Use Velo Level Sense or Velo Rate Sense to make notes Velocity sensitive by 
assigning this envelope to a Mixer volume, and to the Filter Cutoff frequency. 
 

Envelopes on the VP1 are also quite capable.  You can designate up to eight break points in time.  Do you see the boxes 

up the right side of the Graph?  Each box holds one of the breakpoint amplitudes for the envelope.  In this example, 

there are three break points before Note Off, and three after the key is released.  Double click to add a new breakpoint 

to the graph, to delete breakpoints double-click on the handles.  /ƘŜŎƪ ǘƘŜ ΨhŦŦ ±ŜƭƻΩ ŎƘŜŎƪōƻȄ ǘƻ ƳŀƪŜ ǘƘŜ ƭŀǎǘ ǘƘǊŜŜ 

breakpoints velocity sensitive, changing the note release. 

 

In the Graph window below the settings you can set up the envelope shape.  The envelope can have up to five 

breakpoints before note hold and three after note release.   

 

  

Mode 
Mode:       EG, EG+CC, CC 
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------------------------------------------------------------------------------------------ 

EG Sense 
Velo Level Sense, Velo Rate Sense Single values  

Rate Scale    Single value,  KeyScaling, higher notes can produce faster envelope speeds. 

       Rate Scale (-) slows down the envelope. 

(¢ƘŜǊŜ ƛǎƴΩǘ ŀ Yey-Scaled Level Scale) 

Off Velo    Checked Turns the Key-Off Velocity Sensitivity ON/OFF 

       (You can change how the note releases with this.) 

------------------------------------------------------------------------------------------ 

Continuous Control 
Depth,     Single value, Adds an additional offset Controller to the envelope. 

       Depth sets the EG depth using a controller. 

Follow Rate    Single value, Follow Rate can slow down the responsiveness of the controller  

to smooth the effect. 

------------------------------------------------------------------------------------------ 

 

After playing with the envelope graph windows a bit, I finally figured out how the settings work.  The overall envelope 

shows up in the little window below the label (A-EG/LFO1 in the example above) and changes as you change values on 

the graph, but the Range button in the lower right corner is a bit confusing.  You have to move the sliders on the bottom 

edge of the window (change the length of the black strip) in order to get the entire envelope visible in the window (see 

ōŜƭƻǿύΦ  wŀƴƎŜ ǾŀǊƛŜǎ ŦǊƻƳ лΦр ǳǇ ǘƻ нллΦ  LΩǾŜ ŦƻǳƴŘ ǘƘŀǘ нΦл ƛǎ ŀōƻǳǘ ǊƛƎƘǘ Ƴƻǎǘ ƻŦ ǘƘŜ ǘƛƳŜ ǘƻ ǎƘƻǿ ǘƘŜ ŜƴǘƛǊŜ 

envelope.  You change the envelope shape by dragging the little circles around, or by changing the numbers on the 

edges of the graph. 

 

 

LΩǾŜ ŦƻǳƴŘ ǘƘŜ 9ƴǾŜƭƻǇŜǎ ŀǊŜ Ƴƻǎǘƭȅ ǳǎŜŦǳƭ ƛƴ ǎƘŀǇƛƴƎ ǘƘŜ ƴƻǘŜ Attack and RŜƭŜŀǎŜΣ ȅƻǳ ŘƻƴΩǘ ǊŜŀƭƭȅ ƴŜŜŘ ǘƘŜƳ ǘƻ ŎƻƴǘǊƻƭ 

the sound DŜŎŀȅ ǎƛƴŎŜ ƛǘΩǎ ŎƻƴǘǊƻƭƭŜŘ ǿƛǘƘ ǘƘŜ [ƻƻǇ Dŀƛƴ ƛƴ ǘƘŜ 5Ŝƭŀȅ [ƻƻǇǎΦ  ¢ƘŜ ƴƻǘŜ {ǳǎǘŀƛƴ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ΨƻŦŦΩ 

level (ADSR).  Place the ŜƴǾŜƭƻǇŜ ƻƴ ǘƘŜ ±ƻƭǳƳŜ ōƭƻŎƪ ƛƴ ǘƘŜ aƛȄŜǊΦ    ¢ƘŜ ŜƴǾŜƭƻǇŜ ƛǎ ŀƭǎƻ ǳǎŜŦǳƭ ǘƻ ŎƭƛǇ ƻŦŦ ǘƘŜ ΨŎƭƛŎƪΩ 

that occurs in a sound that bypasses the Delay Loops.  ¢ƻ ǊŜƳƻǾŜ ǘƘŜ ΨŎƭƛŎƪΩ ƻƴ ǘƘŜ ŦƛǊǎǘ ǇŀǊǘ ƻŦ ŀ /ȅŎƭŜκ{ƻǳǊŎŜ-only 

sound, add a 0.015 second rise on the front of the output Volume envelope in the Mixer (or higher than 0.03 to remove 

the note strike).  This one is set at 0.018. 
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EG/LFO 1, 2 ________________________________________________ 

When you select EG all by itself, the LFO window is greyed out, and vice versa.  Both EG and the LFO are Mode selected 

and all parameters are active in the example below.  The LFO here also includes the greyed out slider and value box in 

the upper right corner ǘƘŜ t[Ch ƘŀǎΣ ǘƘŜ ƻƴŜǎ L ƘŀǾŜƴΩǘ ōŜŜƴ able to turn on.  They may be left over remnants of 

ŎƻƳǇǳǘŜǊ ŎƻŘŜ ǘƘŀǘ ǿŜǊŜ ƭŜŦǘ ƛƴ ōȅ ƳƛǎǘŀƪŜΣ ōŜŎŀǳǎŜ L ŎŀƴΩǘ ƎŜǘ ǘƘŜƳ ǘƻ ǿƻǊƪ ŀƴŘ ǘƘŜȅ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ƘŀǾŜ ŀ ǳǎŜŦǳƭ 

function.  [ChΩǎ ōŜƘŀǾŜ ǘƘŜ ǎƛƳƛƭŀǊƭȅ ǘƻ ǘƘŜ t[ChΣ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ŜŀǊƭƛŜǊ ǎŜŎǘƛƻƴΣ ōut without the Velocity sensitivity 

controls.  There are two sets of these envelopes ŀƴŘ [ChΩǎ as well, two for section A and two for section B.  Really, there 

are eight envelopes in the VP1 Element models, not four. 

 

In the Graph window below the settings you can select either the EG or the LFO.  The envelope can have up to five 
breakpoints before note hold and three after note release, for a total of eight.  The LFO has two set points, a start and a 
stop point.  You can delay the start of the LFO and turn it off after a number of seconds. 

 

Mode 
Mode:       EG, EG+LFO, LFO 
------------------------------------------------------------------------------------------ 

EG Sense 
Velo Level Sense, Velo Rate Sense Single values 
Rate Scale    Single value,  KeyScaling, higher notes can produce faster envelope speeds. 

       Rate Scale (-) slows down the envelope. 

 (¢ƘŜǊŜ ƛǎƴΩǘ ŀ YŜȅ-Scaled Level Scale) 

Off Velo    Checked Turns the Key-Off Velocity Sensitivity ON/OFF 

       (You can change how the note releases with this.) 

------------------------------------------------------------------------------------------ 

LFO 
Depth, Speed    Single values 
Speed Scale    Single value, KeyScaling, higher notes can produce faster (or slower) rates. 
Sync:       On, Off, PG PGSync syncs the LFO on sounding notes. 
Sync Adjustment   Position, Sets the Sync start point. 
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Effects _______________________________________________________ 

Lastly, there is a window for settings for the Element level Effects generator and the output Equalizer, which includes 

Distortion.  We all know how much you guitar players love distortion.  The Bypass checkbox is handy for turning the 

Effects Block on and off during editing.  Notice below that these Element Effects are applied before the overall Voice 

Effects, (in the lower right corner) and are applied to both section A and B of the patch (same Effect on both parts A&B, 

same settings).  The Voice Effect Window is mentioned up on page 11 in this programming guide, which is controlled by 

the one Quick Edit slider on the console. 

 
 
Element Effect Type 
57 Different Effects:  There are lots of standard Yamaha Effects to choose from. 

Reverb Hall   These are similar to the early MU series tone generator XG Effects, but higher quality. 

Rev Room 1,2,3 

Rev Stage 1,2 

Rev Plate 

Rev White Room 

Rev Tunnel 

Rev Canyon 

Rev Basement 

Early Ref.1,2   Early Reflection 

Gate Reverb 

Reverse Gate 

Delay L,R   Left, then Right output channel 

Delay L,C,R   Left, Center, then Right 

Stereo Echo 

Pitch Change 1,2,3  This is a new one I havŜƴΩǘ seen before. 

Flanger 

Stereo Flanger 



Page | 50 
 

Chorus 

Stereo Chorus 

Symphonic 

Stereo Symphonic 

Phaser 

Stereo Phaser 

Aural Exciter 

Rotary Speaker 

Ring Modulator 

    The next three are interesting, instrument body type resonators. 

    LΩǾŜ ƘŀŘ ǘǊƻǳōƭŜ ǿƛǘƘ ǘƘŜǎŜΣ applying them after setting up the rest of a patch. 

    It may be better to turn these on early before you adjust everything. 

Resonator Box   Formants at about 850 & 2400 hz, + some subtle metallic harmonics up high 

Resonator Board  A little brighter than BoxΧ 

Resonator Str   String Resonator (for a guitar, violin, or cello body) much sharper & brighter than Board 

    Ψ{ǘǊΩƛƴƎ Ŏan create an insane number of harmonics, all the way up the spectrum 

    ¢ǳǊƴ Řƻǿƴ ǘƘŜ Ψ{ǘǊƛƴƎ wŜǎƻΩƴŀƴŎŜ, and ǘǳƴŜ ǘƘŜ Ψ{ǘǊƛƴƎ bƻǘŜΩ setting 

Echo->Rev 

Flanger->Rev 

Chorus->Rev   The rest of these are combinations of two Effects. 

Sympho->Rev   The overall Voice Effect module όǾǎ 9ƭŜƳŜƴǘύ ŘƻŜǎƴΩǘ ƛƴŎƭǳŘŜ ǘƘŜǎŜ ŘƻǳōƭŜ 9ŦŦŜŎǘǎ 

Exciter->Rev 

Flanger->Delay L,R 

Chorus->Delay L,R 

Sympho->Delay L,R 

Hall&Plate 

Echo&Rev 

Delay&Rev 

Flange&Rev 

Chorus&Rev 

Sympho&Rev 

Flange&Dly L,R 

Chorus&Dly L,R 

Sympho&Dly L,R 

Flange&Chorus 

Flange&Sympho 

Sympho&Chorus 

 

Bypass  Checked Turns OFF the Effect Module. 

----------------------------------------------------------------------------- 

Equalizer/Distortion 
Mode:      5 Band P-EQ, 5 Band EQ, Distortion+EQ 

 

5 Band P-EQ, Bands 1-5:   Frequency, Gain, Q  These can be used to create 5 FS1R Formant Filters 

5 Band EQ, Bands 1-5:  Frequency, Gain 

Distortion+EQ:   Type, Drive, Tone, Dist Mix Offset 

    Low Shelv.Frq, Low Gain 
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Mid Frq, Mid Gain 

Hi Frq, Hi Gain 

----------------------------------------------------------------------------- 

Element Effect Parameters (Doubled for two Effects) 
Each one has different set of parameters. 

----------------------------------------------------------------------------- 

Mix/Balance 
Dry Level, Wet Level 

----------------------------------------------------------------------------- 

 

When you select a double Effect like Flange&Sympho, you get two Element Effect Parameter windows instead of one. 

 

 
 

Equalizer/Distortion 
bƻǿ ǿŜ ƎŜǘ ǘƻ ǘƘŜ Ŧƛƴŀƭ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ±tмΣ ǘƘŜ 9ǉǳŀƭƛȊŜǊΦ  ¢ƘŜ ±tм Ƙŀǎ ƻƴŜ Ŧƛƴŀƭ ǘǊƛŎƪ ǳǇ ƛǘΩǎ ǎƭŜŜǾŜΣ ƻƴŜ ǘƘŀǘ L Ƨǳǎǘ 

figured out.  Notice that the 5-Band P-EQ settings above allow you to set the center Frequency, Gain, and the Q of the 

filters?  (Q is just a bandwidth setting.)  With these you can create FIVE Formant filters just like you see in the Yamaha 

FS1R.  The FS1R has eight, but you can do a lot with five.  Looking back at my FS1R patches, I generally used about six 

Formants, so with a little bit of creativity I should be able to do just fine with five.  This is a phenomenal feature!  Before 

ǘƘƛǎΣ ǘƘŜ ±tм ƘŀŘ ŀ ƎŀǇ ƛƴ ƛǘΩǎ ŎŀǇŀōƛƭƛǘȅ ǿƘŜƴ ƛǘ ŎŀƳŜ ǘƻ ƳƻŘŜƭƛƴƎ ǘƘŜ ǊŜǎƻƴŀƴǘ body of an instrument.  This fixes that.  

Look in my FM Programming Guide in the back to find the section on using Formant filters in the FS1R. 

Distortion mixed with a 3-Band Equalizer is also available, along with a simpler 5-Band Equalizer with the Q settings set 

for you, probably set to the default of 0.1. 

To get some guidance on how to set the ΨQΩ of the filters, see the figure below.  Setting it to 0.1 is the default shown 

above, which gives you very wide, overlapping bands with the filters.  Use a higher value to narrow the filter to create an 

instrument body Formant.  Coupled with matching Gain settings, you should be able to match the characteristics of most 

instrument bodies.  Acoustic instruments with dominant Formants include the Violin, Cello, Bass, Bassoon, Mandolin, 

!ŎƻǳǎǘƛŎ DǳƛǘŀǊΣ ±ƛƻƭŀ ŀƴŘ 9ƴƎƭƛǎƘ IƻǊƴΣ ǘƻ ƴŀƳŜ ǘƘŜ ƻƴŜǎ LΩǾŜ ǘŜǎǘŜŘΦ  Use a spectrum analyzer to set the Gains. 
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In equalizers, Q is the ratio of center frequency to bandwidth, and if 

the center frequency is fixed, then bandwidth is inversely 

proportional to Qτmeaning that as you raise the Q, you narrow the 

bandwidth. 

 

 

 

 

 

 

 

 

 

Conclusion __________________________________________________ 

I learned a lot by studying the VP1, I can see where the timbre of the sound is being altered by multiple controllers in 

ǿŀȅǎ L ŎŀƴΩǘ ƘƻǇŜ ǘƻ replicate on any other instrument.  The VP1 is one of a kind, I feel very privileged to have access to 

one.  You might be wondering why anyone would dig so deeply into a synthesizer that is so obscure.  Well, studying the 

best examples I think is the best way to learn, and Yamaha is definitely one of the best.  The structure of the VP1 has 

taught me how a virtual acoustic synthesizer is constructed from a block diagram level.  As an engineer I can appreciate 

whŀǘ ƎƻŜǎ ƛƴǘƻ ǘƘŜ ŘŜǎƛƎƴ ŦŀǊ ōŜǘǘŜǊ ƴƻǿ ǘƘŀƴ ǊŜŀŘƛƴƎ ǿƻǊŘǎ ƛƴ ŀ ǊŜǎŜŀǊŎƘ ǇŀǇŜǊΦ  L ǿƛƭƭ ŀƭǎƻ ōŜ ŀōƭŜ ǘƻ ŀǇǇƭȅ ǿƘŀǘ LΩǾŜ 

learned to my other synthesizers.  I have a Yamaha FS1R, a Technics SX-WSA1R, and a Nord Modular G2 that some of 

this will apply directly to.   

 

All in all, I really like the Yamaha VP1.  Maybe someday Yamaha will produce a VST or Soft Synth modeled after the VP1 

so everyone can all play around with the VP1 for real.  The VL1 however, stands a better chance of being resurrected, 

maybe even in the Reface format.   

Until then, Cheers! 
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Appendix A 

Inharmonicity:  Fractal Harmonic Fans 

The Yamaha VP1 can create fractal, expanding sets of harmonics.  Yamaha had a strong reason for programming the VP1 

this way, lŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪΦ  In Figure 1 below you, can you see how the harmonics spread out wider and wider apart as 

you go up in frequency?  This is the exaggerated Inharmonicity effect the VP1 can create when you apply the Stiffness 

parameter.  This is very unusual, and imparts a very metallic tone to the sound, a lot like an Asian Gamelan. 

  
FIGURE 1.  Yamaha VP1 HarpBell Patch 

Most wind instruments like the Trombone do NOT have expanding harmonics.  They create very evenly spaced 

harmonics when they are played, as shown in Figure 2 below.  See how nice and evenly spaced the harmonics are?  The 

two graphs show the same note pitch, but are very different in character. 

  
FIGURE 2.  Trombone Harmonics 

L ŘƛŘƴΩǘ ǘƘƛƴƪ ŀƴȅ ŀŎƻǳǎǘƛŎ ƛƴǎǘǊǳƳŜƴǘǎ ǿŜǊŜ ŎŀǇŀōƭŜ ƻŦ LƴƘŀǊƳƻƴƛǎƛǘȅΣ ōǳǘ L ǿŀǎƴΩǘ ǎǳǊŜΣ ǎƻ L ǿŜƴt off to check using a 

collection of instrument recordings and a Spectrum Analyzer.  After analyzing all of the instruments in a standard 

orchestra I found that a number of the instruments actually DO create harmonics like this.   

LetΩs take a look at a different instrument, the Piano, which is somewhat inharmonic.  A plot of a note near middle C is 

shown below in Figure 3.  If you look carefully, you may be able to see that the harmonics on the far right side of the plot 
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are slightly further apart than the ones on the far left side.  The spacing increases by about 1% between each pair of 

harmonics.  By the time you get up to the 20th harmonic the spacing is about 20% wider than the spacing between the 

first two harmonics.  The Piano is the most extreme acoustic instrument I analyzed.  The harmonics are out of tune sharp 

all the way up the keyboard.  LǘΩǎ ŜŀǎƛŜǊ ǘƻ ǎŜŜ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƛŦ ȅƻǳ ƳŜŀǎǳǊŜ ǘƘŜ ŦǊŜǉǳŜƴŎƛŜǎ ƻŦ ǘƘŜ ƘŀǊƳƻƴƛŎ ǇŜŀƪǎ in a 

Spectrum Analyzer and compare the harmonic ratios in a spreadsheet.  

  
FIGURE 3.  The Piano 

If you look online about the piano ȅƻǳΩƭƭ ŦƛƴŘ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ wŀƛƭǎōŀŎƪ /ǳǊǾŜΣ CƛƎǳǊŜ п, which shows how a Piano is 

tuned.  It shows graphically the increasing sharpness in the tuning as you go up the keyboard.  Varying stiffness in the 

strings due to mass and tension affect the properties of the sound.  This is probably the reason electric piano patches 

sound so different from a real Piano.  They try to use evenly spaced harmonics to mimic a real Piano when they should 

be using a fractally expanding fan.   

The Piano is tuned this way to help all of the notes and harmonics to be slightly more in tune overall.  Low notes are 

tuned flat so the harmonics of the low notes match the pitch of the middle register notes.  Upper notes are tuned sharp 

so they match the harmonics of the middle register notes.  All of this works together and sounds more in tune to your 

ear. 

 
Figure 4.  The Railsback Curve 
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The next set of instruments that exhibit this type of inharmonic behavior are the stringed instruments, the Violin, Cello, 

.ŀǎǎΣ ŀƴŘ ƻŘŘƭȅ ǘƘŜ aŀƴŘƻƭƛƴΦ  ¢ƘŜǎŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ƘŀǊƳƻƴƛŎǎ ŀǊŜ ŀƭƭ ǎƘŀǊǇ ŀōƻǳǘ рр҈ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ǇƛŀƴƻΣ ōǳǘ ƻƴƭȅ 

in the lower register.  High note harmonics are all in tune, with only about 1% error compared to the Piano. 

¢ƘŜ ƴŜȄǘ ƛƴǎǘǊǳƳŜƴǘ Řƻǿƴ ƛƴ ǎƘŀǊǇƴŜǎǎ ƛǎ ǘƘŜ .ŀǎǎƻƻƴ ŀǘ ŀōƻǳǘ оп҈ ƻŦ ǘƘŜ ǇƛŀƴƻΦ  ¸ƻǳ ŎŀƴΩǘ ǊŜŀƭƭȅ ǎŜŜ ǘƘŜ ŜȄǇŀƴŘƛƴƎ 

harmonics on the plot, you have to go in and measure the frequency peaks using a Spectrum Analyzer. 

One instrument that surprised me was the Guitar, which exhibited only about a 6% expansion in the harmonics 

compared to the piano.  I expected it to be similar to the Mandolin, but it was much more in tune than expected. 

Two instruments were actually flat (vs. sharp) which was another surprise.  The Viola and English Horn harmonics were 

about 20% flat compared to the Piano in the lower register. 

I also analyzed human singing voices in different registers.  Singing voices are all over the map, some are sharp in the 

lower register, some are flat, but all were in tune for the high notes. 

Every instrument except for the Piano was in tune in the upper register.  ¢ƘŜ tƛŀƴƻ ƛǎƴΩǘ ǎƛƴŎŜ ƛǘ Ƙŀǎ ƳǳƭǘƛǇƭŜ ǎǘǊƛƴƎǎ ŦƻǊ 

each note, and the ganged strings are generally slightly out of tune to each other. 

The instruments which were in tune all the way across the entire spectrum (no Inharmonicity) were the wind 

instruments, including the Flute, Oboe, Clarinet, Saxophone, Trumpet, French Horn, Trombone, and Tuba. 

All of the tubular wind instruments have nice, evenly spaced harmonics like the Trombone, which is what you would 

expect from a tuned wave guide.  These all behave nicely and are fairly straightforward to model using evenly spaced 

harmonics.  Frequency Modulation (FM) works great for this, as do standard delay loops (with no stiffness control). 

 

The Very Odd Yamaha VP1 

Getting back to where we started, Yamaha had a good reason to model Inharmonicity in the VP1.  The Piano in particular 

has this characteristic, and has been exceedingly difficult to model over the years without resorting to recorded samples.  

The best Piano synthesizers today like the Yamaha Motif series and now the Montage line are based on recordings of the 

best Pianos available.  The BigMyPiano patch on the VP1 is a great synthetic piano patch by the way, ōǳǘ ƛǘΩǎ ƴƻǘ ǘƘŜ 

patch people remember.   Nobody seems to care anymore that the VP1 could natively model the piano, the string 

section, guitars, and the mandolin extremely well.  Everyone zeros in on the very inharmonic patches. 

Yamaha added expanding harmonic fans into the VP1 using the ΨLƴƘŀǊƳƻƴƛǎƛǘȅΩ ǇŀǊŀƳŜǘŜǊ.  Analyzing the VP1 patches 

on a Spectrum Analyzer, the VP1 goes out of tune as you go higher up the VtмΩǎ ƪŜȅōƻŀǊŘ ƻƴ ŀ ƭƻǘ ƻŦ ŦŀŎǘƻǊȅ patches.  

The internal model is for a single ǎǘǊƛƴƎ ŀƴŘ ŘƻŜǎƴΩǘ ŎƻƳǇŜƴǎŀǘŜ ŦƻǊ ǳǎƛƴƎ ŀ full set of strings in an instrument, with 

decreasing Stiffness as the strings go higher in pitch.  Because of this, it actually behaves backwards to an acoustic 

instrument, more in tune down low, more out of tune harmonics up high.  You can however compensate for this in the 

settings. 

In one extreme VP1 patch, the HarpBell patch, it starts in tune as a nicely plucked string in the lowest register, then 

transitions into an inharmonic bell-like sound part-way up the keyboard, then it hits a distinctive inharmonic Gamelan 

sound above middle C, smoothing out as you go higher into a water glass tone as the harmonics slide back almost into 

tune again.  Most of the VP1 patches are not quite this extreme.  I do find that most of the inharmonic patches are 

metallic in nature though, which is what you get when you exaggerate the expansion in the harmonics.  Our ears doƴΩǘ 

really parse Inharmonicity all that well.  We interpret everything inharmonic as a metallic sound.  I find that very 

interesting.  We can easily label the acoustic instrument a harmonic patch ǎƻǳƴŘǎ ƭƛƪŜΣ ōǳǘ ǿŜ ŎŀƴΩǘ ǊŜŀƭƭȅ Řƻ ǘƘŀǘ ǿƛǘƘ 

inharmonic patches.   
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Personally, I would have tuned the VP1 algorithm in the other direction, so it behaved more like other real acoustic 

instruments, getting more in tune as you go higher.  But, it does make the VP1 very unique.  The patch designers left it 

alone, despite making the VP1 behave unlike any real instrument.  It definitely makes the patches sound more 

interesting than making it behave like an ordinary acoustic instrumentΣ ŘƻƴΩǘ ȅƻǳ ǘƘƛƴƪΚ 

 

Appendix B 

The Programming Interface 

The Yamaha VP1 was programmed in the factory through a ribbon cable using a Sun Sparc Station computer, using a 

hardware interface called OTOMI which had a touch screen.  For outside patch programmers, Yamaha created a 

Macintosh computer-based editor ǿƘƛŎƘ ƛǎ ǘƘŜ ƻƴŜ LΩǾŜ ōŜŜƴ ǳǎƛƴƎΦ  ¢ƻ ƛƴǘŜǊŦŀŎŜ ƛǘ ǘƻ ǘƘŜ aŀŎ ǘƘŜ ŜƴƎƛƴŜŜǊǎ used a Mac 

modem cable and connected it to a serial to parallel converter, then connected the converter to the VP1 using a ribbon 

cable.  Not ŀƭƭ ±tмΩǎ ƘŀǾŜ ǘƘƛǎ ƛƴǘŜǊŦŀŎŜΣ ŀǘ ƭŜŀǎǘ ƻƴŜ ŘƻŜǎ ƴƻǘΦ 

There is a major problem with interfacing it this way on the Mac.  The Macintosh computer actually uses an RS-422 serial 

interface, not an RS-232 interface.  RS-422 runs on voltages from 2 to 6 volts, where RS-232 runs on voltages from about 

5 ǘƻ мр ǾƻƭǘǎΦ  ¢ƘŜǊŜ ƛǎ ǎƻƳŜ ƻǾŜǊƭŀǇΣ ōǳǘ ŘƛŦŦŜǊŜƴǘ ŘŜǾƛŎŜǎ Ǌǳƴ ŀǘ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ǾƻƭǘŀƎŜǎ ǎƻ ǘƘƛǎ ƛǎƴΩǘ ǾŜǊȅ ǊŜƭƛŀōƭŜΦ  All 

of the connection problems and losses of connection while editing are caused by this.  Yamaha probably did it this way 

ōŜŎŀǳǎŜ ǘƘŜǊŜ ǊŜŀƭƭȅ ǿŀǎƴΩǘ ŀ ōŜǘǘŜǊ ƻǇǘƛƻƴΦ  ¢ƘŜ ƛƴǘŜǊŦŀŎŜ ǿŀǎ ŘŜǎƛƎƴŜŘ ōŜŦƻǊŜ ¦{. ǇƻǊǘǎ ǿŜǊŜ ƛƴǘǊƻŘǳŎŜŘΣ ŀƴŘ ǘƘŜ 

ŜŀǊƭȅ aŀŎǎ ŘƛŘƴΩǘ ƘŀǾŜ ǎǘŀƴŘŀǊŘ ǎŜrial ports.   

IΩǾŜ found a better way using a Tripp Lite Keyspan USA-19HS USB to RS-232 serial port (the black unit on the right 

below).  It emulates the Mac Printer port and outputs full voltage RS-232 for the serial-to-parallel converter.  These are 

readily available from numerous vendors.  Next in line is a standard serial DB-9 female to DB-25 male adapter.  Then for 

the serial-to-parallel converter, a somewhat available Inmac SP-16 Serial-To-Parallel Converter works just fine.  I 

ŎƻǳƭŘƴΩǘ ƎŜǘ ǘƘŜ !¢9b о25A in the photo in the first section to work at all, ǘƘŀǘΩǎ ǘƘŜ ƻƴŜ ǘƘŀǘ ŎŀƳŜ ǿƛǘƘ wŜƛƴƘƻƭŘ IŜƛƭΩǎ 

VP1.  L ǘƘƛƴƪ ǘƘŜȅ ŎƘŀƴƎŜŘ ǎƻƳŜǘƘƛƴƎ ƛƴǘŜǊƴŀƭ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ !¢9b ǎŜǊƛŀƭ ŎƻƴǾŜǊǘŜǊǎΣ ǿƘƛŎƘ ƛǎ ǿƘȅ aŀƴƴȅΩǎ ǿƻǊƪǎ ŀƴŘ Ƴȅ 

after-ƳŀǊƪŜǘ ƻƴŜ ŘƻŜǎƴΩǘΦ  Last is the ribbon cable to connect to the VP1 which is detailed below.  The wiring is different 

from the standard parallel setup at the serial to parallel converter.  I suspect Yamaha altered the ATEN converter 

internally and changed the wiring, which is why I canΩǘ ƎŜǘ ƛǘ ǘƻ ǿƻǊƪ ŀǘ ŀƭƭΣ ŀƴŘ ǿƘȅ ǘƘŜ Ǌƛōōƻƴ ŎŀōƭŜ ƛǎ ǿƛǊŜŘ ƻŘŘƭȅΦ  

Manny has an interface that works, one that originally came from Yamaha.  I think they altered things so the ordinary 

ƳǳǎƛŎƛŀƴ ŎƻǳƭŘƴΩǘ Ƨǳǎǘ Ǝƻ ƻǳǘΣ ōǳȅ ŀ ŦŜǿ ǇŀǊǘǎΣ ŀƴŘ ŎǊŜŀǘŜ Ƙƛǎ ƻǿƴ ǇǊƻgramming interface.  Yamaha wanted you to buy 

ƻƴŜ ŦǊƻƳ ǘƘŜƳΦ  LΩƳ ǎǳǊŜ ƛǘ ŎƻǎǘŜŘ ǉǳƛǘŜ ŀ ōƛǘ ōŀŎƪ ƛƴ ǘƘŜ ŘŀȅΦ 

  
Inmac SP-16, DB9 F to DB25 M Adapter, then the Tripp Lite USA-19HS external printer port. 
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And, I just found and tested another serial-to-parallel converter that works!  The BlackBox PI015A Converter II is 

another ŀƴŘ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ŀǾŀƛƭŀōƭŜ ǊƛƎƘǘ ƴƻǿ ƻƴ ŜōŀȅΣ ǿƘƛŎƘ ƛǎ ŀ ƎƻƻŘ ǎƛƎƴ ǎƛƴŎŜ ǘƘŜǊŜ ŀǊŜƴΩǘ ŀƴȅ LƴƳŀŎ {t-мсΩǎΦ  Lǘ 

required a male-to-male gender changer to match my Inmac ribbon cable, on the CN-36 end of it.  Otherwise, iǘΩǎ ŀ ŘǊƻǇ-

in replacement for the Inmac. 

The Ribbon Cable is a bit more complicated, it needs to be wired as outlined in the table two pages down.  It goes from a 

Centronics 36 pin connector (female to match the Inmac SP-16, male to match the BlackBox PI015A) to a male 

Centronics 50 pin connector to connect to the VP1.   

    

 
Page 86 in the Yamaha VP1 Service Manual  (Thanks Manny!) 


