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VORZEICHEN EeXTENDED HELMHOLTZ-ELLIS JI PITCH NOTATION

fir die natiirliche Stimmung

Die gewiinschie Stimmung jedes Tons ist mit folgenden harmonisch definierten Vorzeichen ausnotiert:
The intended tuning of each tone is spelled out with the following harmonically defined accidentals:

H? b h # b Pythagoreische Quintenrethe der leeren Streicher-Saiten (... cgdae ...)
Pythagorean Series of 3:2 Fifths (based on the open strings :c gd ae)

Erniedrigung / Erhéhung um ein Syntonisches Terzkomma
? H % % L E a 81:80 = circa 21.5 cents
Lowers / raises the pitch to alter the Pythagorean Thirds 81:64 & 32:27
by a Syntonic Comma to represent the Ptolemaic Thirds 5:4 & 6:5

<X

ﬁbb @ Erniedrigung / Erhéhung um zwei Syntonische Terzkommas
? 5 ﬁ % circa 43 cents
v Lowers / raises the pitch by two Syntonic Commas

Erniedrigung / Erhéhung um ein Septimenkomma

L P 64:63 = circa 27.3 cents
Lowers / raises the pitch to diminish the 16:9 Pythagorean Minor Seventh
by a Septimal Comma to represent the 7:4 Natural Seventh

Erhohung/Erniedrigung um den undezimalen Viertelton der 11er-Relation
+ d 33:32 = circa 53.3 cents

Raises / lowers the pitch to augment the pure 4:3 Fourth

by the 11-limit Quartertone 33:32 to represent the 11:8 Augmented Fourth

Erniedrigung / Erhéhung um den tridezimalen Drittelion der 13er-Relation
<H -H' 27:26 = circa 65.3 cents

Lowers / raises the pitch to diminish the Pythagorean Major Sixth 27:16

by the 13-limit 1/3-tone 27:26 to represent the 13:8 Median Sixth

Erniedrigung / Erhéhung um ein Stebzehner-Schisma
256:255 = circa 6.8 cents
Lowers / raises the pitch to diminish the 16:15 Diatonic Semitone

V4
\\

by a 17 Schisma to represent the 17:16 Semitone

Erhohung / Erniedrigung um ein Neunzehner-Schisma

. N 513:512 = circa 3.4 cents
Raises / lowers the pitch to augment the 32:27 Pythagorean Minor Third
by a 19 Schisma to represent the 19:16 Small Minor Third

Erhohung / Erniedrigung um ein Dreiundzwanziger-Komma

) J 736:729 = circa 16.5 cents
Raises / lowers the pitch to augment the Pythagorean Tritone 729:512
by the 23-limit Comma 736:729 to represent the augmented Tritone 23:16

These 'Helmholtz-Ellis' accidentals for just intonation were devised in collaboration with Marc Sabat who
also designed the computer fonts.

The attached arrows denoting the pitch alteration by a Syntonic Comma are a mere transcription of the
notation introduced by Hermann von Helmholiz in his book "Die Lehre von den Tonempfindungen als
physiologische Grundlage fiir die Theorie der Mustk" (1863). The annotated English translation "On the
Sensations of Tone as a Physiological Basis for the Theory of Music" (published 1875/1885) was made by
Alexander J. Ellis, who also introduced a refinement of pitch definition within the Twelvetone-Systemn of
Equal Temperament, diiding the octave into 1200 cents. The accidental sign denoting the alteration of a
Septimal Comma was invented by Guiseppe Tartini (1692-1770), the composer-violinist and scientist who
investigated the difference tones created by double-stops.

Cent numbers: In addition to the harmonic pitch definition by means of these accidentals, the score also
indicates the absolute piich-height of each new bass note as a cents-deviation from the respectively indicated
chromatic pitch in the 12-tone system of Equal Temperament.

Interval ratios: For all just intervals the score also denotes their mathematical frequency ratios as an
additional tuning information. The numbers of these ratios are as it were the stenographic “code name”
of the interval, specifying not only its size, but also the partial-unisonos and difference tones relevant for
is timbre, as well as the fundamental pitch or root of the interval and the relative degree of consonance or
complexity of the tone relationship.

PERFORMANCE DURATION for the complete cycle : ca. S0 minutes (ca. 7:30, 4:30, 6:30, 8:30, 5:30, 5:30, 7:30)

Diese 'Helmholiz-Ellis' Vorzeichen fiir die natiirliche Simmung wurden entworfen in Zusammenarbeit mit
Marc Sabat, der auch den Computerzeichensatz hergestellt hat.

Die attachierten Pfetle fiir die Alteration um ein Syntonisches Terzkomma sind eine bloffe Transkription
der Notation, die Hermann von Helmholiz in seinem Buch "Die Lehre von den Tonempfindungen als
physiologische Grundlage fiir die Theorie der Mustk" (1863) verwendet hat. Die kommentierte englische
Ubersetzung "On the Sensations of Tone as a Physiological Basis for the Theory of Music" (1875/1885)
starmmt von Alexander J. Ellis, der auch eine enorme Verfeinerung der Tonhohendefinition innerhalb

des Zwélftonsystems der gleichstufig temperierten Stimmung durch die Unterteilung der Oktave in 1200
Cents eingefiihrt hat. — Das Vorzeichen fiir die Alteration um ein Septimenkomma wurde von Guiseppe
Tartini (1692-1770) erfunden, der als Komponist, Geiger und Wissenschaftler die durch Doppelgriffe
erzeugten Differenztone untersucht hat.

Centzahlen: Zusitzlich zur harmonischen Tonhohendefinition durch diese Vorzeichen wird die absolute
Tonhéhe fiir jeden neuen Basston auch als Cent-Abweichung vom jeweils entsprechenden chromatischen Ton
des gleichstufig temperierten 12-Ton-Systems angegeben.

Intervallverhdiltniszahlen: Fiir alle reinen Intervalle wird als Zusatz-Information auch ihr jeweiliges
mathematisches Schwingungsverhdiltnis genannt. Diese Bruchzahlen geben in stenographischer Kiirze als
“Intervall-Namen ” Aufschluss nicht nur iiber die Gréfie des Intervalls, sondern auch iiber die fiir das
Timbre des Zusammenklangs wichtigen Partialton-Unisoni und Differenziéne, sowie itber den Grundton
und den relativen Konsonanz- oder Komplexititsgrad der Tonverwandtschaft.

AUFFUHRUNGSDAUER fiir den ganzen Zyklus : ca. 50 Minuten (ca. 7:30, 430, 6:30, 8:30, 5:30, 5:30, 7:30)



Plainsound Counterpoint

All the indicated dynamics are mere suggestions
which can be altered by the performer ad libitum.

Seven 23-limit Harmony Intonation Studies
for double bass solo
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allargando
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2 J ca. 76 - 84 con rubato, sempre non vibrato

™
~ y
o N ™
h ”wv
<
~ y
(ep] N o N
J
S
© 5
~ N <
Q Q
8 v =)
\\\I 4l
v il
N
S
< w ..V
~ [T 1
ANEENC
© m o
Rl P ~C
s g
™ < o
~ [T] y
o v A V ~
Rl P |~
s v g =
Ll > m
R
\| 2
Q
=
5
~ S
m_ __ ” y S
™ ~N
E= =S M =
2
+
o X HHA .v: -1
S 2 |||
m S [ P |~
~ 3 AT
~C Ak Z
=0 y
v
N
S
3)
=411l S | -
2| ) « ,
2
T _
C[|N > 3
. |¢v
SRS i
m w: ~t ~t l
~ 3 <
I\
5! elo]
JXXT
~
> s
1 Cy0| =
S ]|
S AR N
e Wy o~
% llm\\v %

40 : 39 : 40

39:20

11

40 :39 : 40

39:40
(+44c)

a tempo

AR
>
L4 ~t l
< lole
o
TDLDj \]0/
LA =
3
<
- N 4 N2
-~ ~ ) ~
o
™~ .@ A XX -
| e [
/ o
[
<r #i 8 474
~ fluy P gl
S et g
9. &
N> Ruy
)
N
S
[op Ieamy Q
=N
— N mLmﬂ «—
—t +
A1 vv M [
S
>
~C ~C l
(op]
S e es
m v Ru g
V\\\I K A 2%
fa i o
5 .o
< L ]
© A wwvﬂ
- B =y
il vr. Sl
(97| et
O e
T /8|
| -
©
~
~N
+
~
S e ey o
© ™ -
~— v RN ”_
=>[TTN o7 |~
p_ v e g
< . > .
~ Ll _e
™ QA AW «~
— XX
=+
S N
2L AN
1 NS €I
/"/\'(

(-71c)

IR
] © T N ..
™ AR "0
© © > R4
3 ik L~
(NG j Q
~
~N
+
0 ~
~ G N
- L N
.:.Ivﬁ [ToR
(<) ©
p -7
g 3
3 e el ©
ALY G /\ N ~
S - g
|| N [
3o ™
mw S
%+ ! - I
~ b Al
N (o]
7o Yl ©
s |||y &
= <} v T
LN
Sp S N RN
o M|
S Q > P
=~ 8 v =k N
~ ~ o~
S = ) ~
-~ = +
<t ~ . w oo ~
g Ll e
™ %_ G owy\ ~N
— e %LDTV
~ + ==
N 0~
ey Vs g
e X
¢ ~C l m/nl_.\
= ~
N aeN o
] ALD—|
| N
- Ondv#
|t = [ ® [Tt 2.;. ~
& 1 <& ° w2
~
S tron
I ~7
- . el
Sa Al YRl s -
A ™
(1)
A K v/,
<ol Sl &~
Eu g Y  xy ~°
il =
A " ~C l 87_~
~
g oAl o
\f
™~ i w
83 N il
-7 T TD °
~N
< : ¢ Bk ~
S+ <~ | ! d 2
N
™ ] il B+
s C Gv A owww ~ >
= ey
C g
R m\\v G
N —— g’

~
- I\ 9 gl
.W W iy e °
—+4X . Y
ERh 1y
T S R o
5
) . .
S0 s T8
%0 - v o
M | n ik
-~
SCo 1
A T A
N> ||
=
N | The
} 1
L ||
=
AR
} T
S ||k
S| | TR
s R, 5|/
S 1>
£o o/ \TH
S '» ¥~
..M B e
N
IR i
\
2 & _Jwﬁi
kS =
c| | T [T e
> >
L
=
(o) N
- ® x>
il ||| g
[ Rap
ol
220 ly-
= TV &| e
> >
S
S \
V 112 4l 1
=GR e
s > >
: 3
58
SRR N
s
S
NH
=
S = D
23 ey L ~
Q + | XX .
S Y g
m Rw IHUIl «—
=
s 2 .
) T T
T R GV A q4q0
s N N
N —— g’

) = U
= *
\Y) =
— LW
T \\.mw%
pity
IR -
N
8+ ~ o ~
~ o o vy w)
2 o) e
=y s
JXXT m = °
X LW
k2 ~C l ©
N~
oA A EL
ivigy IXINT
<
oy
2
N N
SN
v XX /mu\
W \\\. nAv.w.
4 PR wu o e
EML] ©
N~
& 0 0%, -
=2} v ALDlv
LW
e e &
= X
I\ Y —+4X
k2 ~C l
oy
o R
S oV Y Qv
2 g A\ < 2
% + o v - S
N— |- Il 1
L) A
ww 2l vi uy —
©
S T
ALDl
LW
L N
SREE RS
\Y) I
—+4X
L] v y
& O o
o |d v w
-y o
=] T
XY
2 > !
S C A AR
A
A
2 U pikd
— S \E G
N —— g’

(-267¢)

ritenuto

(+231c)

<clul &4 el 19 s
It > = <
> R \ N
3 iR Ll
< S I ©
. . N 3
C I i S : | -
o o -5 RS | ST =~
m . \ S, J \ [y} ==
S S e il —
] 3 il vy B | TTe
= | K ¥ = L
N > e <
2 < 3 |
N> ] N QL 4 RN
STINT s Y G Y= Ty w
- L 4 .M flug <Y —
A A~ ' S C ~C ~t .-
S
1 N4 EE! N
A AL S QA AN
Ry B sy Euy
<xir = x|
Y
[y A
oo o « A 2. <Y
N kg ) o ™ ( <
Ny 0 =3 Euy 3
sy @t 2l s
= ] R ARZ 2 = Paiu y —
<uxr — \W 11 BN ~
@ N ol
o7 o7
o N + +
Iy Al = ~ ~
2 iy — N
(=) S oA -
1] ] _ o)
¢ N ln N “mTTT
O C[| e o
A A~ l 1 H_Wl
~
< QOJ A ~C l
~ o S
= O\ =2 . < o
® ALD| T ~ T &
N~ NALT S
1 s %.. o ALDﬂV
e ni i Bl Bt 2P CUE
1] T > N Sl T
o = || vauﬁ D
p N~ M 6 N
S) ~a
< N~ \
= S 0% - 5 o -
(e} et —_— gl 0
v R \ N
| He— A4+ ‘ —A
f SHIA e Ny
Ry C | W o |~
I, \ \Y) vy
A A~ l Tt
s Aw%
A f
~ S
> ov 9 - o
i “Ho %. -
PR ~ . Ly
vy
o § z 7
O QO
of |o ~a 8 o S
17 Q@ N> %_ = 4 ~N
@ E)
A ~ — 3| “«
L0 Y pd o la Wey o~
© N o1\ © \\U 1\
(}\.‘\ ('/\.l\



13« tempo ritenuto molto lento change a tempo
113 71 change f\'/\ elbow up! ) 19/2 ) position /N elbow down again!
osition M ™
0 v b | al pont. | (o) v A | /1 | | | |
/L : S — —= a— S R =
(e — r— E—S— YD e o fho ¢ he (0] o he o he |
; s S —— | c~— —

i
— espr. |
|
) —
S | ' e m—R —
\ = g w g\j r | g\-’
1 2- I (-3lc) °I- 2 (stretched)
(-36¢c) 57:56 (close to 2) 18:19 :
(-3lc) (+94¢)
ritenuto 14« tempo
117 V1772 m Vvicino al pont. (32/3) ord. m 3213 v 71/1 poco vicino al pont. 811 n
- | S S A Y . .
| | | | - L]y [ Y 2 | 1
@Wﬁl o . : p = h Zn — to to &
Q) —+— T 4 b= ! . ' ~
sonore pressare! —— f —p —_— espr. _ —_— — espr.

M 2. .
17 :18 16 :17 7:8 48 : 49 49 : 48
(+99c¢) (+105¢) (+231c) (+36c¢) (-36¢)
change
121 7/4 8/1 ord, 20/3 711 POSTHON 593
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y 4 | \ i \ | | T \ T | \ | \ |
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~— P - 11 fo3 o3 °3- 12 °3- °3- 2
48 : 49 35:36 21:20 20: 21
(+36c¢) (+49c¢) (-84c¢) (+84¢c)
change change change change
125 position 1372 9/2 position 771 position 13/2 32/5 9/2 position
Hn M v M v M v M v M
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2 (closeto 1) °I- 0 3- 1 2 (very close to 2) 1- 0 3-
39 :40 12:13 7:6 13:14 64 : 65 15:16 7:6
(+44c) (+139¢) (-267c) (+128¢) (+27c¢) (+I.IZC) (-267c)
0’ h .
avangi’ change ritenuto change position 15 vicino al tasto @ tempo 17/3
129 position . vicino al pont \
0 7/1 \/ 3275 n 19/3 AV 972 A n 20/3 6/1 pont. A n
y 4 | \ | | 1 | \ T T 1
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1 3 (close) (extremely close to 3) * 1 2 (stretched,
32:35 95 : 96 0 ( )
(+ 55 c) (+ ].86) 18 : 19 *) pushing 3rd finger aside a bit 9:10 17 :18
(+94c) (if note is sharp, it sounds wrong) (+182c) (+99¢)
11/2 change vicino al pont. elbow
133 9/2 6/1 12 PO 2008 PO 2114 (vsing'Ry ) W
0 V n V n V A n down!\/ ("sing"F§ )
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to2- 0 4- 1 13 to2- 0 13 (very close to 2)
33:34 10 : 11 6:5 11:12 10 : 11 21:20 22:21
(+52c¢) (+165¢) (-316¢) (+151c) (+165¢) (-84c¢) (-81c)
elbow . . . .
137 down! ViCINO al tasto elbow up again! ritenuto
0 11/2 V2174 n 5/1 9/2 A n 5/3 Vo 5/1
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(+81c) (+84c)



6
3 J ca. 80 - 88 con rubato, sempre non vibrato . *) Avoid taking this bass note too high
vicino al pont. by plavine it as | th lows!
A y playing it as low as the ear allows! elbow up

142 loco vrilcmo al pont. 12/1 ord. 3/2 \/ 4/1 v 23/6 (If it is flat, it sounds distinctly wrong.) m
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°3 °1- Y B ﬁ fo3- g 2 (comfortable g g °3 1o2-
23 :24 position fairly close to 3) * °3 45 : 46
elbow back to . (+ 74‘6) . (+38¢)
normal position! ritenuto  piu vicino al pont. ancora piu vicino al pont.
146 15/4 ("sing"By) 9/2 15/4 3/2 A 5/1 11/3 :
0 M noA V n_— V M
y 4 | | T \ \ T | | \ 7 AN J [ [ [ 1
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10:9 32:27 1516 44 : 45 lor1- 45 : 46
(-182¢) (-294c) (+I]IZC) (+39¢) (-27c¢) (+38c¢)
h
a tempo pcosi?ii/ Avicino al pont. vicino al tasto
150 11/2 9/2 ord. 411 T, 1173 18/5 5/3 18/5
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(+32c¢)
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y 4% | Y 2 (h Y 1 | | Y 2 1 | Y 2
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3- 1- 3-
15:16 35:36 27 - 28 28 : 27 27 : 28 28 : 27
16 (+112c¢) (+49c¢) (+63¢) (-63c) (+63c) (-63c)
piu vicino al pont.
188  7/2 o 15/4 4/1 d 7/2
49 /12 4/1 ord.
0 v n 9 v n v n
y 4 \ T \ T AN 1
y AW Y 2 [ [ 1 Y 2 1 | [ Y 2 1
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s f O IO t O 'K 4 O |
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o) | N | [ 1 1 N } [ } ] N | | \/:

4 4 — 4 (+36¢) °3- 0 °- 4 for- l4(-36¢)
lo1-(-49¢) (+49¢)
48 : 49 63 : 64 64 : 63 49 : 48
(+36c¢) (+27c¢) (-27c¢) (-36¢)
162 A Piutvicino al pont. 1373 piu vicino al pont.
0 v 1774 n v n (thee) v n v 1774 n
y 4 N T N T 1
7 4% 7 2 \ \ 1 7 2 \ \ 1 \ \ \ i
[ fan) I PS ! \ o PS ! \ o \ \ \ —
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le1- 3 (not so close to 4) °l- 2 (close to 3) g 3 (close to 2)
51:49 (-49¢) 52 : 51 51 :52
(-69c¢) (-34c¢) (+34c¢)
ritenuto -~ ord largo ~ lentissimo 8/1 elbow down
166 4/1 . ’ 3/2 A 4/1 . elbow up! N again!
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*) Avoid taking this bass note too high . 7
17 a tempo by playing it as low as the ear allows! Sp— ritenuto
170 23/3 (If it is flat, it sounds distinctly wrong.) ord. 1512 ("sing"F+§ ) 2%3
) V Mo n_ (=) V n Wes n
=T ) © ——T 1
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3% g o l°20r ¢ 13(+38¢) °- 0
45 : 46 14 :15 15:14
(+38c) (+119c¢) (-119¢)
a tempo piu vicino 2213 ("sing"Ghy)
174 15,2 al pont. (tgee) 21/4 21/4 21/4
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—" : O o ‘ﬁﬁ? O o 1 - P~
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# = 1 ~L ! - 1 € 1
3 °of e °f- - | ¢ | C 4, = = o
4 (somewhat close to 3) °j- 0 °f- 0 1- 0
44 : 45 22 : 21
21:22
(+39c¢) (+81¢) (-81c)
riten iu len
. itenuto A ord. p’z lento 9/2
22/3 771 ‘t20/3 : 771
0 \ M A n V‘ 9/2 m Voo
?s O Eh(! P Ehp FZ H. Pe ) s\ LIqP : [© ) !‘ h !} O : } }(: ) } }
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o 1 1 1 \ — ! mo o O
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— N &~ & . ' S = ' ¢
v g . - lol_ T4 0 o4. -6 g
4 —— 4 (stretched) 4 2- 0 tel- (+49¢) l1(-215¢)
21:22
(+81c)
1 8 a tempo ritenuto elbow up! molto lento elbow down again!
elbow I\ elbow down again!
182 up! 27/ 4 change ) al pont. ) 19/2 ) change /\
0 ) V M 7/1 M position \/ M (hf) \ position
/ s .y BT = -~ S =
o $te o te o ) o he O [ A S—— - ' S
(YN H T ‘ ‘ ] o
sonore — P~ ——— espr.| gliss. —_— f — P — — dolciss. p
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1°3- 1 1 — q | °2- (at position of 1) 1 (-31c) °]-
28 : 27 57 : 56 18:19
(-63c¢) (-31c) (+94c¢)
. a tempo pitl vicino al pont. ritenuto vo/a a tempo
9/1 ("sing"Gh) 17/2 7/1 20/3
0 . s . v s A A H‘ | |
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[ fan } ! " ! H— ! ' " \ P - e O ﬂt_f:ﬁht:
P | — — | | — ERaSSE e =
| | |
dolce ——— | sonore —  f P —— espr.! — !
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2 (stretched) ¢ &7 4 ¢ 0 4 °3- 7 o 0 °3.
17 :18 16 : 17 7:6 6:7 7:6
(+99c¢) (+105¢) (-267c)
ritenuto 19 ¢ tempo
190 7,4 change g5 20/3 °/2 20/3 9/2 20/3 13/2 chanse
O position M \/ ( ) ) ™ he\i) position
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riten.
32/3

vicino al pont. (ma non troppo!)
a8/5
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32/5 A
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vicino
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°1

95 : 96
(+18c¢)

a tempo

20/3 6/1

4 (extremely close to 3) *
*) pushing 3rd finger aside a bit

ter-
(or°2-)

(if note is sharp, it sounds wrong)

(extremely  (or°2-)
close to 4)

vicino al pont. *) Avoid taking this bass note too high

23/4

by playing it as low as the ear allows!
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al tasto
=

o
S

’
r
g\/
2(+25¢)
68 : 69
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change
position

6/1

y 4
y AW

o

S—— v
pit sonore

-

[ )

AY S
y | <
J * Lo
e o P

.
3

LY,

allargando
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ritenuto

214 15/4

elbow down!

°2 or°3
32:33

(+353c¢c)
a tempo

21 /4 ("sing”qu)

15/4

- lol-
15:16

(+112¢)

elbow up again!

11/2

elbow down!

21/4
v

~

e

y 4 I .
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o — \
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sonore

21:20
(-84c)

elbow up again!

5/1

21/4

13 (very close to 2)

20 : 21
(+84c¢)

ritenuto
5/1

3 (very close to 2)

21:22
(+81c)
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1 (same position as before)
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p
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|
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pPp —— p espr.
-
—
(+49c) |°4-
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i i
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|

1
T°4}(+49c)
(-27c¢)
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——— 7
T
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S—

11

40:39
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5

?
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PR,
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elbow up!
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S

a tempo

f>
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©
|
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change
position!
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\/9

M

2-(+3conly) g

24

¢

575 : 576
(+3c)
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©-

Mf

8:9
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/1
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