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I am writing this paper upon the request of many of the students who have 
attended my masterclasses in the past and asked afterwards if there was any 
paper in which they would be able to read about some of the topics mentioned 
during my lecture. I used to recommend Hermann von Helmholtz „On The 
Sensation Of Tone“, works by Martin Vogel, Hans Kayser and others. I also stated
that I thought it to be of great value for my musical development, especially in 
the first years, not to have read too much about microtonal music. Most of the 
knowledge I gathered, I found out for myself. That is why, in terms of music, I 
believe there is more benefit in making rather then in reading.
However, I could understand the necessity, in order to avoid misunderstandings, 
to briefly summarize some core elements of my way of approaching music, as of 
2020, and pass them on to students.

Some of the things I am writing about in this summary I already mentioned 
elsewhere and they can be found online (128 notes per octave – How I did it, and
why!). However, there is no paper yet covering all of the most important things in
one essay.

So let me take you on a brief journey of where I am at in 2020 and how I got 
there. 

After being accepted to the music university in Frankfurt, Hessen at the age of 15
and studying classical saxophone for four years and my jazz education really 
started to begin at 19. It all began by exploring quarter tones on the saxophone 
in 2007. I studied at the Johannes Gutenberg-University in Mainz with Steffen 
Weber and Thomas Bachmann back then. Inspired by alto saxophonist Hayden 
Chisholm I started to find my own fingerings „in between the half notes“ and just 
improvised. Practicing them in ascending and descending order was a lot of fun, 
created an effect of „super-chromaticism“ and was followed by first compositions 
in which I explored what microtonality could add to melodies. I founded the band 
„Besaxung“ which later won the German national award of the best youth group.  
In my compositions I explored the possibilities of microtonal melodies being 
accompanied by piano, bass and drums which just seemed endless. I became 
more and more fluid in the use of quarter tones, and a tonal language not really 
based on traditional cadences or progressions was established. The result was  a 
tonal language that worked because the melodies and compositions were 
interesting, fresh, and the energy and passion of a band willing to experiment 
was right. So, in a nutshell: This phase of exploring the world of quarter tones 
and alternate fingerings on saxophone lasted almost until 2012, so about five 
years in total. You might want to check my compositions „Ich hab´s mal 
versucht“, „Kleine Schlangenkunde“ on my record „Hotzenwald“ by Besaxung.



Looking back, I now feel I needed these years to really adjust to the new system 
and it was great that I took the time to establish new fingerings and sounds.
After this period, I got a little weary of the tonal clash that would occur when 
combining microtonal melodies with a regular tuned piano. A key experience was 
when I encountered Gerard Grisey´s „Partiels“ (1973) that uses the composition 
technique of spectralism. It changed my view on what microtonal harmony could 
do. When overtones are matching, the harsh and dissonant sounds of quarter 
tones disappear and consonant harmonies result. Having listened to the music of 
Harry Partch and finding out about his 43-tone system and organ, I wanted to 
experiment with possibilities of more than 24 notes per octave that would also 
emphasize certain laws of physics. 

The microtonal keyboard

Inspired by Harry Partch´s approach of using microtones, I was looking for a way 
to program a microtonal keyboard on which every key of the keyboard could be 
labeled a distinct pitch. Back in 2012 this was still a pretty complicated task, and 
I was getting in touch with many people around the world until I found Jonathan 
Hoffmann from Cologne who was able to realize this project by using a Native 
Instruments software named „Reaktor“. 
I wrote my first composition „Mr. P“ that used microtones that were in line with 
certain proportions to each other and – boom! - the result was a complete new 
sound that was just not possible to get by using quarter tones only.

Insert: Today I am using a software called „Pianoteq“. The advantage is that file
formats needed to retune the keyboard (scl.-files and kbm.-files) are, compared
to other software, much easier to program and it uses algorhithms to create
sounds rather than samples. The quality of sound is excellent, and it is only a few
hundred megabytes large.

Hermann von Helmholtz

When in 2012 I dug deeper into the music of Harry Partch, I read that his
approach to microtonal harmony and theory was heavily influenced by the
German physicist Hermann von Helmholtz's book from the 1860´s called „On The
Sensation Of Tone“. 

It is still available and I highly recommend reading it since it heavily influenced
my perspective on approaching music in general. The strongest part of Helmholtz
is not only the suggestions he makes upon how a tonal system should be built in
order to emphasize the law of physics and therefore sound much more consonant
(he suggests an octave divided into 53 steps). Rather his way of approaching
music from the perspective of a physicist. He is talking about the general
characteristics of waves, about how sound is perceived by the ear, and stated
that the relation between the law of physics and the ear must be emphasized
when designing a tonal system. 



New York

In 2012 I moved to New York to study at the New York University (NYU) where I 
took lessons with drummer Tony Moreno, saxophonists Chris Potter and Billy 
Drews and vibraphonist Stefon Harris. Just like during my studies in Berlin and 
Mainz, my main focus at school was to gather as much knowledge about 
traditional jazz language and techniques as I could. Studying odd-meter, mixed 
meter and polyrhythms with drummer Tony Moreno was my main focus at school.
Microtonality was always something I dealt with outside school and in my 
projects.
 New York was also a place in which microtonal music was very vivid, but it took 
until 2013 before I really got in touch with Johnny Reinhard for the first time. In 
New York, Reinhard had been organizing the „American Festival of Microtonal 
Music“ since the early 80´s. Since then, this festival is a powerful voice of 
microtonal avantgarde in the United States and abroad, featuring contemporary 
microtonal music, works of the 20th century, and contemporary improvisation as 
well as baroque and early music in historical tunings. 

128 notes per octave

Johnny Reinhard introduced me to a tonal system he developed in 2011 called 
„8th octave overtone tuning“ or „128-tuning“. In this system the octave is divided 
into 128 notes, precisely as they appear in the 8th octave of the overtone series. 
It is an unequal division in which the first intervals are separated around 13 % of 
a half tone apart and the last intervals about 7 %. Asked by Reinhard, who is a 
bassoonist, if such a division would also be possible on the saxophone, I did not 
think it would be possible. Through my work with the microtonal keyboard, I dealt
with about 48 to 60 fingerings on the saxophone. Finding twice as many – and 
mastering them – seemed to be unlikely and in any case a lot of work. Because of
my studies (I graduated with a master´s degree in 2014) and my focus on 
composing and exploring the microtonal keyboard, it took until the fall of 2014 
before I was able to really start working on finding new fingerings and 
categorizing them. With the help of the microtonal keyboard, I made a playalong 
that plays all 128 keys in a row, based on concert C. Every note was exactly one 
second long, so I would practice e.g. seconds 47 to 53 in one day and find 
fingerings. I tried to come up with fingerings that would achieve the desired pitch.
Whenever I found a new fingering, I tried to put it in between two fingerings I 
had already found. My premise was that the embouchure should not change too 
much. The outside temperature and the volume of the tone were obstacles that 
puzzled me the most. I worked on it every possible minute and many times even 
in a parked car outside my apartment in Berlin because of noise restrictions. So 
over the work of almost a year, the fingering chart grew and grew until it 
contained around 650 fingerings, roughly around two octaves of the instrument. 
So this adds up to an unequal division of the octave of around 325 tones per 
octave!
Of course I did not master all of these fingerings in a row – some of these steps 



were only 1 % of a half tone apart. I put them in the chart since I thought 
alternatives to certain pitches might be of value for composers and saxophonists. 
Also different saxophone models reacted slightly different to the fingerings. The 
chart was designed for a Selmer Super Balanced Alto Saxophone from 1951 (with
G#-adjustment) but I also tested it on a Jupiter 769-students model from the 90
´s and a Selmer Reference Alto Saxophone. Both with positive results, the vast 
majority of the fingerings worked.

As a result of this research, I learned to play all 128 notes in an ascending order 
and made a video that demonstrated it. This video attracted a lot of attention, 
and I was invited to the Berklee College of Music in Boston to teach a clinic. This 
was the start for many masterclasses and clinics that should follow until today – 
and for an outstanding record.

Mikrojazz – neue expressionistische Musik

It was at Berklee College where I met David Fiuczynski in 2015. He was leading 
the „Planet Microjam Institute“ there. Berklee was giving microtonal jazz a 
powerful voice and is still the only one of its kind in the world. When working with
them and exchanging compositions (the students were very interested in playing 
some of my quarter tone compositions), David and I wanted to play more 
together. He offered to record some of my music and make a record together. 
Jack DeJohnette, with whom David had worked before, agreed to participate and 
with the support of RareNoise Records (London), this band came together. 
Setting it up was a lot of work but thanks to the help of crowdfunding, and 
support from the Initiative Musik (IM - a grant of the german government), it 
could be realized. I contributed the vast majority of the compositions to this 
record, and the process of composition was very challenging because all 
compositions had to work in a studio set up. This meant they had to be easyily 
accessible yet still innovative, unique and totally new – especially from a 
microtonal point of view! 
Also, there was not much time but that is often the case, I guess.

For the compositions I used different tonal approaches for each composition. 
Some songs were in 128-tuning, others in Just Intonation or derived from tonal 
lattices. One song (La Montes Gamelan Jam) is written in the tuning of La Monte 
Young, as used in his epic 5 hour solo piano piece „The Well Tuned Piano.“ In 
„Mikrosteps“ I aimed to expand the tonal language John Coltrane used in his 
composition „Giant Steps.“  In addition to the quarter tone pieces David 
Fiuczynski contributed I think the combination of tonal systems used was 
convincing.

Insert: When I compose, I start with a specific underlying tonal structure. Besides
the overtone row I have never used a microtonal scale twice. There are just too 
many options to choose from! However, during the composition process it can 
happen that I change certain notes and therefore adjust and abandon the 



underlying principle. 

The Mikrojazz-record attracted a lot of attention from listeners all over the world. 
We received great reviews and I felt people understood that this record was really
something new and unprecedented in the history of Jazz. „The New York City Jazz
Record“ even ranked it to be the 2nd best jazz record in 2017.

Martin Vogel

In the previous segment I briefly mentioned scales that are derived from „tonal 
lattices.“ What does this mean? 
Martin Vogel (1923 - 2007) was a german musicologist who wrote a book called 
„On The Relation Of Tone.“ Unlike Helmholtz he was not focussing on how sound 
or tone is perceived, but on the relation frequencies have with each other. 
He talks about mathematician Leonhard Euler (1707-1783) who founded a 2-
dimensional graphical system of tonal ratios in which all perfect fifths (ratio of 3) 
are notated horizontally and perfect thirds (ratios of 5) vertically.

(Leonhard Euler: Tonal Lattice)

As one can tell by this graphic, major chords form a triangle (C-E-G). The 
inversion of this triangle results in a minor chord (C-Ab-F). When these triangles 
are moved within the lattice, the chord qualities remain the same. Using lattices 
and implying geometrical structures in them, can be a powerful tool for finding 
microtonal scales. It is quite obvious that the dimensions (3 and 5) could be 
changed as well. And that is also what LaMonte Young used for his composition 
„Well Tuned Piano“ which I already mentioned.



(LaMonte Young: „The Well Tuned Piano“ Tuning Chart)

As one can see, this chart is similar to Euler´s lattice. However the nominator of 
the vertical dimension is multiplied by the factor of 7, instead of 5. The nominator
of the horizontal dimension remains multiplied by 3.

Martin Vogel´s contribution to this field was to expand this structure and add a 
third dimension. The most obvious way would be to add the ratio of 7 to a third 
dimension, named z-axis. The ratio of 7 results in a perfect 7th -interval, also 
called a „natural seventh.“ So x-3, y-5, z-7. This is a little bit more difficult to 
draw:

(Tonal Lattice by Martin Vogel)

When reading Vogel I got interested in the idea of imposing 3-dimensional objects
into Vogel´s lattices. How would a pyramide-shaped object sound? How about a 
cube or platonic solid? In order to be able to imagine such objects moving in the 
three dimensional lattice, I needed to build a model. 



(this model even adds a 4th dimension,
all colored dots can be seen as different
ratios built upon the blue dots)

       (Structure by Sol Lewitt, Hallesches Ufer 62, 
Berlin-Kreuzberg)

Over the years these models have been a tool to find scales. What was even 
more interesting was that in them, graphical elements and sound were 
connected. This approach reveals that there is a direct link between optics and 
sound. A mathematical proportion can be expressed by something visual or 
countable, but also by something audible. Isn´t it curious that a proportion of 1/2
can not only be found in nature (cell division, etc.) but also in music, resulting in 
the harmonious interval of an octave? 
This opened up the world of Harmonics and let me dive deep into the work of 
Hans Kayser and others.



Harmonics

When reading Hermann Hesse´s „The Glass Bid Game“ many years ago, I was 
fascinated by the fact that in this book, different fields of knowledge such as 
science, art and music would interact with each other within a game called the 
„glass bid-game.“ Whoever was the most skilled at having different fields of 
knowledge interact in the most playful manner would be called master of the 
game. At 17 when I read this book for the first time, I did not know that a field of
science that would work in a similar way to the principles presented in the book, 
could really exist. Although the book does not go into detail about the game and 
does not give any examples, I later learned that Hesse was most likely inspired 
by Johannes Kepler´s (1571-1630) book „Harmonice Mundi“ (1619). Kepler 
discovered that the speed of planets in their closest (perihelion) and furthest 
(aphelion) position to the sun are related by whole number ratios, very similar to 
musical intervals. 

Harmonics is not to be confounded with harmony in a musical sense, nor with the
physical phenomena of overtones. Harmonics (German: „Harmonik“) is simply 
trying to show analogies and correlations between music, art, nature and 
mathematics. The ear becomes a key to audibly understand the world and the 
underlying structures which put ties between different fields of science and art. 
This segment of the text abandons the field of music and expands music into a 
hollistic view of life. Since I spent a lot of time reading about it, and still spend 
time on my monochord, the most important tool for this field of study, I at least 
wanted to mention it briefly. Harmonics clearly changed my view on music, the 
world and has given me a much deeper understanding of music and its 
connection to nature. I highly recommend reading books by Hans Kayser (1891-
1964) such as „Akroasis“ or the „textbook of harmonics.“ The „textbook“ is hard 
to get but has been translated in to english. Also essays and books by Siemen 
Terpstra, Peter Neubäcker (inventor of the „Melodyne“-Software), Henny Jahn, 
Rudolf Stössel and Werner Schulze are very much recommended. My website 
www.gerschlauermusic.com features some of their texts and provides a good 
start for those willing to find out more about music and its deep connection with 
the world around us.

Celestial Church Music

In May 2018, I started to learn to play church organ. My original intention was to 
replace the bassist and pianist in my music with a microtonal organ. This way, the
most complicated microtonal root motions and bass figures should be made 
playable and therefore enable me to compose differently.
 In order to undergo the task of composing for a microtonal organ, I needed to 
learn how to play the organ first. So after my graduation as a master of music 
from NYU in 2014, I went back to study again! I took weekly organ lessons, went 
to church at night and practiced Bach, Karg-Elert, Dienel, Lübeck and others on 



the organ. You might want to search my Youtube-channel, I made some 
recordings. I learned a lot about playing baroque music and about the organ, an 
instrument I knew very little about but which has always fascinated me.

Being in church at night (often until late after midnight) and also practicing 
saxophone there, almost inevitably resulted in trying to play saxophone and 
accompanying myself on the organ. I started to learn how to play these 
instruments simultaneously and improvised freely. The sound of the saxophone in
combination with the organ opened up infinite possibilities. It was like opening 
Pandora´s box! 

In September 2018 I started to establish a concert series at the Kaiser-Friedrich-
Memorial-Church in Berlin, the church where I am allowed to play the organ. This 
music is not meant to be microtonal. I do use microtones where I hear them fit, 
but I just enjoy the sound of the saxophone and the church. I feel like my 
experience with microtones helps make this music honest, authentic, full of 
emotions, deep and yet accessible for listeners.

Microtonal Bebop

This chapter about microtonal Bebop will most likely result in a book I am going 
to publish. So let me only briefly introduce the main points.

After years of dealing with 24, 48, 128 and sometimes even more notes per 
octave, I felt I was able to tackle a big question that had puzzled me for quite a 
while: How could all these microtones be used in a „normal“ musical jazz context?
Was it possible to use quarter tones in a regular jazz standard and normal jazz 
setting? I attempted it many times but was never really happy with the result. I 
know of a few examples where microtonality has been used in regular jazz, but in
all of these examples, in my opinion, microtones were being used as an effect. I 
am a fan the way others use microtones in jazz, however I am convinced that 
there is much more microtones can add and I feel like I have something of value 
to offer. 

It has been an excellent practice routine to play a Parker-Blues (e.g. Blues for 
Alice by Charlie Parker) in all keys every day. American/Belgium saxophonist John
Ruocco recommended it to me first when I was 15, and later Peter Weniger, my 
teacher at the jazz institute Berlin, was also very serious about that. Basically, 
most jazz musicians are going to confirm that practicing this is very, very helpful 
in order to master jazz language and to resolve dominants in as many ways as 
possible. Stating all of that is just to emphasize that a solid skill in resolving 
melodies with 12 notes in a „correct“ way, meaning respecting guide tones, is 
absolutely necessary in order to work on them by adding microtones. 

With microtonal Bebop I wanted to go back and „only“ use around 48 fingerings 
per octave. The system is based on fewer notes that would be more handy to 



master and work in fast tempos as well (e.g. some key combinations of 128-
fingerings were impossible to play fast because sometimes 7-8 fingers had to 
move independently, following fingerings similar to the piano.) Also the speed at 
which jazz lines are generally performed causes very small intervals (below 10 % 
of a half tone) not to be noticed.

Let me come straight to the point. The result of my research as of today is: 
„All notes of a diatonic scale can be adjusted according to their closest neighbor 
in the overtone row.“ 

For example in Major this leads to:

2nd degree = 9th overtone
3rd degree = 5th overtone
4th degree = 3rd overtone, fifth below the root 
5th degree = 3rd overtone
6th degree = perfect major 3rd above perfect 4th or 13th overtone 
7th degree = 15th overtone, or perfect third above perfect fifth

The 4th and 7th degree is a guide tone and can also be changed by an eighth of 
tone below or up, or even a quarter tone below or up. It depends on the player 
and the emotion that they want to express. 

All chromatic approach notes of diatonic steps can also be replaced by quarter or 
eighth of tones. All of these microtones are just like color intensities in a painting.
Through them it is possible to express different shades of red, green or yellow, 
etc. and therefore add different characteristics and support emotions by 
intonation and color of sound.

Let me give you some examples:

ex. 1

C+16 is a minor third in this chord, A minor. A minor interval appears in the 
overtone series for the first time between the 5th and 6th overtone. This interval is 
about 16 Cents sharper than the equal tempered minor third. Minor thirds are 
much more dissonant than major thirds, fifths, octaves or unisons because their 
ratio is more complex. Therefore it is harder to tune them by ear (just try it on a 
monochord!). This allows the player more freedom in expressing this interval. 
+16 Cents is therefore just one of many solutions.



G-31 is a natural seventh, the 7th overtone based on A. It sounds more consonant
than the equal temperred 7th. Since the underlying chord is not a dominant chord,
I like the 7th degree to be replaced by its overtone-counterpart. In dominant 
chords the dissonance of the equal temperred 7th degree comes in handy because
it wants to resolve rather than to form a consonance.

F#-14 is a perfect third above D. Again, for this degree there are many possible 
solutions because the 6th degree in a scale is more dissonant. Alternatively, one 
could even play F#-59 Cent, which would be the 13th overtone of A. 

Db-50 is nothing but an extended guide tone. The direction of the melody clearly 
approaches C, being the minor third. It is up to the player to determine how 
much tension they want to release by choosing different cent values for Db.

ex. 2

B-14 Cents is a perfect 3rd of G.
C is the 4th degree and is considered an avoid note in major. It is a dissonance 
and can therefore be altered. The line at this point is ascending, so one could also
think about altering C by +25 Cents. However, the general tendency of a 4th 
degree to resolve is downwards, at least for my ears. For this reason I often 
choose to lower 4th degrees, especially in descending movement.
F#-14 Cents is – again – a perfect 3rd above D, the tone where the phrase rests. 
However, F# being the 7th degree would also allow other options such as F#-12 
Cents, meaning F# would be the 15th overtone of G. This difference of 2 Cents is 
barely audible due to the speed of the line in general. 

ex. 3

This phrase is based on a line John Coltrane often used. Here microtonality offers 
an approach of „super chromaticism.“ Quarter tones are nothing but passing 
tones here.
Bb+16 is, just like in example 1, a suggestion. Also interesting values for Bb 
could be to lower it by 6/7 = Bb -33 Cents or 22/26 (my personal favorite) = Bb 
-11 Cents. There are many options to play with different shades of minor thirds. 



Especially if Bb would be held for a longer time.

ex. 4

This example is an approach on how to use microtonality in major triads. C, E and
G are approached by their closest quarter tone neighbors. This creates an effect 
of „super chromaticism“ which works because the resolutions are correct. Again, 
one needs to be able to resolve tension correctly before being able to alter these 
tensions microtonally.

Examples 1-4 can be seen as archetypes of what microtonality can do. The truth 
lies in combining elements from all four examples!

List of books for further reading:

Martin Vogel: Die Lehre von den Tonbeziehungen
Martin Vogel: Die Naturseptime
Hans Kayser: Akroasis
Hans Kayser: Lehrbuch der Harmonik
Harry Partch: Genesis Of A Music
Hermann von Helmholtz: Die Lehre von den Tonempfindungen
Johannes Kepler: Weltharmonik

Short list of records/compositions for further listening:

Gerard Grisey: Partiels (1973)
P. Gerschlauer: Mikrojazz
LaMonte Young: The Well Tuned Piano
Ben Johnston: String Quartets
Ivan Wyschnegradsky: Quarter Tone Preludes
Georg Friedrich Haas: For Molina
Marc Sabat: The Luminiferous Aether
J.S. Bach played in Werckmeister III-tuning

More composers:
Harry Parch, James Tenney, Alois Haba, Giacinto Scelsi, Carlo Gesualdo, Lou 
Harrison, Tristan Murail and others.

Philipp Gerschlauer, Berlin March 2020


