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GENERATE NEW INSTRUMENT SETUP

® Create Standard Sequence (recommended)
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The Playlist Administration dialog should, when opened, al-
ready display the "Fantasy Horn" in "D-basso" as we created
it before. The initial selection is always the first instrument
according to ViewOrder Group (we assigned the relatively
low value 30000 to bring it in front - see page 182).

If your instrument is not selected for any reason, just select
it using the listboxes "Group" and "Key".

The lower listboxes are still empty as no setups and no playable notes
have been defined for that instrument yet.

Our new instrument is to have 2 valves only. This creates 4 setups:

VO (open instrument),

V1 (first valve engaged)

V2 (second valve engaged) and
V12 (both valves engaged)

To complicate things we define:

1st valve lowers by a whole step (= 2 semitones) (D becomes C)
2" valve lowers by 2 (!) whole steps (= 4 semitones) (D becomes B})
so V12 lowers by 3 (!) whole steps (= 6 semitones) (D becomes A)

e Now we create those 4 setups. Click on the button "New".

(1) select "VO0" in the left listbox.

(2) select the lowest playable note of this setup in the right
listbox. This is a D1 in our example. The European notation
is D K (D in the "Kontra" octave).

(3) uncheck the "Standard fingering" flag to make it a non-
standard fingering as this note will normally not be used and
shouldn't be displayed by BIAS.

(4) Click on "Create Note". The yellow panel will close.

(5) Check the "Standard fingering" box and click on the button "Crea-
te Standard Sequence" to let BIAS generate a playlist containing a
standard overtone sequence with "Standard fingering" flag set.

e Click on the button "New" once more and select "V1" in the left listbox
and "C K" in the right listbox. Uncheck "Standard fingering" and click on
"Create Note". Then generate the playlist for V1 just as described in (5).

V12 manually!

As we (unreasonably) defined V2 of our Fantasy-Horn to lower by 2 whole steps (in-
stead of 1 semitone as usual), we have to generate the playlist of setup V2 and setup
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For manual ge-
neration of play-
lists some basic
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FOR EXPERIENCED USERS ONLY
NATURAL TONE SEQUENCE

THE SEQUENCE OF NATURAL TONES

Relation between impedance peaks and natural tones

It is essential to know about the sequence of natural tones and about
which natural tones are typically useful and commonly played in order to
be able to generate a playlist manually.

In the figure below impedance peaks (resonances) are shown in musical
notation. Unfortunately do not all resonance frequencies match musical
notes exactly. The note values below shall indicate how well natural to-
nes match corresponding notes of the equal tempered scale.

O = perfectly in tune J = out of tune
J = a bit out of tune ﬁ = completely out of tune
o -
2 ; ANV 4 e ‘;I — i | 4
i 2xf, 3xf, Ixf, 5xf, 6xf, 7xf, usw

3 peak (triple frequency)
2M peak (double frequency)

1st peak "fundamental” (rarely used, therefore not visible in intonation charts).

@® The frequency distance between adjacent natural tones is always con-

stant and corresponds exactly to the fundamental frequency (e.g. 15t peak
at 100 Hz, therefore 2™ peak at 200 Hz, 3 peak at 300 Hz, etc.),

but:

as our ear perceives pitch "logarithmically”, the subjective distance (the
musical intervall) gets smaller with rising frequency! The distance bet-
ween 1%t and 2" overtone is perceived by our ears as an octave, the dis-
tance between 2 and 3 as a quint, between 3 and 4 as a fourth, between
4 and 5 as a third, etc.
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® The fundamental note (1%t resonance) determines the key of the instru-

2 semitones lower than VO
1 semitones lower than VO

3 semitones lower than VO

5 semitones lower than VO

( )
( )
( )
(3 semitones lower than VO)
( )
(4 semitones lower than V0)
( )

6 semitones lower than VO

ment but is typically used in exceptional cases only. Therefore it will not
be visible in BAIS intonation charts.

The typical playing range:

Trumpet: 2n 10" resonance
Horn in F: 2 .. 16" resonance
Horn in B;: 1st .. 12™ resonance
Trombone in By: 2 . 12t resonance
Tuba: 1st .. 12™ resonance

Generally not used are:

the 7™ resonance, the 11" resonance and the 13", 14% and 15" reso-
nance.

The standard playlist for an instrument e.g. in C is therefore:

VO: (c2), c3, g3, c4, e4, g4, c5, d5, e5, g5, c6

vi:  (Bj1), B2, 3, B}, 3, d4, f4, B}, 4, c5, d5, f5, b5

V2 (b1),b2,g}3,B)3,eh4,gh4,b4,d}5e}5 g)5 b5
V12: (al), a2, e3, a3, d [,4, e4, a4, b4, cb, eb, ab

V3: (a1), a2, e3, a3, d [,4, e4, a4, b4, c5, e5, ab

V13:  (g1), g2, d3, g3, b3, d4, g4, a4, b4, d5, g5

v23: (ah1),ah2,e}h3 a3, c4,ephd a4, Bh4, b4, e}5 a5
v123  (gh1),9b2,dh3,g)p3,b3,db4,gh4, a4, a4, d,5g}5

Notation: European American
Sub Kontra C (16,4 Hz) C SK c0
Kontra C (32,8 Hz) CK ct
Grolles C (65,4 Hz) (03 c2
kleines C (130,8 Hz) © €3
c1 (261,6 Hz) c1 c4
etc.

If your new instrument has a key of e.g. A-basso then you have to trans-
pose the playlists given above by 3 semitones downwards.

Yet if the instrument is in e.g. D-alto then you have to transpose all pla-
yable notes by 2 semitones upwards!
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CREATING PLAYLIST MANUALLY

Summary:

® the fundamental note (1%t resonance) determines the key of the instru-
ment class. It is the central reference point for the playlist of setup "V0".
Usually it is completely out of tune (see page 120) and because of the
poor response used in exceptional cases only. It will not be displayed in
intonation charts.

® When playlists of other setups (V1, V2 and V3) are generated automati-
cally they will be lower than VO by 2, 1 and 3 semitones!

@ Therefore automatic generation of playlists for new instrument classes
requires that:

V1 lowers by 2 semitones (compared to VO)

V2 lowers by 1 semitone
V3 lowers by 3 semitones

If you are uncertain about the definition of the fundamental note, inspect

- the definition of an existing similar instrument of similar length and com-

pare with your instrument.

,,_f_}}‘.r\\H In such cases the "Musical Calculator” is often useful. It shows you the

===7 " correct notation of notes and the related frequencies.

Examples:
Trumpet in B : Fundamental 116,5 Hz at A4=440 Hz (B}, 2)
Trumpet in C: Fundamental 130,8 Hz at A4=440 Hz (c3)
Horn in Fa: Fundamental 43,7 Hz at A4=440 Hz (f1
Horn in B[, : Fundamental 58,3 Hz at A4=440 Hz (Bj1)
Trombone in B[,: Fundamental 58,3 Hz at A4=440 Hz (Bj1)
Tuba in C: Fundamental 32,7 Hz at A4=440 Hz (c1)
Tuba in B), : Fundamental 29,1 Hz at A4=440 Hz (B},0)
Tuba in Fa: Fundamental 43,7 Hz at A4=440 Hz (f1)

_"_D“H Problem: If you measure the fundamental frequency (1% resonance) of

o= an unknown instrument in BIAS please bear in mind that the 15t reso-
nance can be out of tune by up to a third!

Solution: When you follow this basically reasonable approach please
make sure to use "forte" weighting in the impedance chart! This way
you will get relatively accurate the correct played frequency for your (vir-
tual) pedal tone even in case its physical resonance is far off.
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® Edit playlist manually

(1) To generate the playlists for V2 and V12 click again on
"New" and select "V2" in the left listbox of the yellow pa-

Group

F’Iayllst IPhantasie-H arm
Administration .,

Create Script File ID-basso
el ot Fie Y alve: Combination
Ll
Create Standard Sequencel
ote

fex

— Edit Play List Entri

nel.
. (2) in the right listbox choose the fundamental note, in our
| case a "B SK" (subkontra B;), 4 semitones lower than V0.
Flu (3) uncheck the "standard fingering" box because this note
is not used.
Standard Fingering . .
(4) click on "Create Note" to generate that playlist entry.
_—Udats

(5) now repeat steps (1)..(4) creating the next note, the 2
natural tone, "B K" (Attention: now you should activate the "standard
fingering" check box). Then the third note of the Playlist "F", etc.

e After having created all notes of the playlist for setup V2 you repeat the
procedure for the setup V12. The notes of the corresponding playlist will
be shifted downwards by 6 semitones compared with VO (fundamental
note "As SK" which corresponds to Ab).

In this way you have defined the complete structure of the new instru-
ment class. Finally you should decide which natural tones to be visible in
the standard intonation chart.

Standard fingerings - all fingerings

Looking into the sequence of natural tones you will recognise that star-
ting with the 8" resonance the musical interval assigned to adjacent na-
tural tones is a whole step or a semitone. Neither of them will be accurate
in most cases. Starting with the 15" resonance the distances will even
decrease to something like a quartertone or less.

This means that in the register starting with the 8" overtone notes can be
played not with one specific setup only but with several different setups.

Generally musicians prefer to play notes using the setup
corresponding to the shortest total tube length. But if in the
case of intonation or response it turns out to be poor for a certain note,
musicians will try to find a different setup with longer tube length offering
more desirable properties.

To get a well arranged intonation chart only "standard fingerings" are
visible by default (see table on next page). As there are different regio-
nal preferences as well as different preferences related to certain instru-
ments of certain manufacturers, any table of standard fingerings naturally
will not be valid in general. That is why the display option "all fingerings"
in intonation charts will be very useful in certain cases.
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Fingering chart for Horn in Fa (as written)

Setup PLAYLIST Comment
.peak [2.peak [3.peak |4.peak |5.peak |6.peak |8.peak |9.peak |10.peak |12.peak |16.peak

Vo c2 c3 g3 c4 ed g4 G5 d5** e5*** g5 c6*

v1 Bb1 Bb2 f3 Bb3 d4 fa Bb4 ch5 d5 5 Bb5 2 semitones lower than VO
V2 b1 b2 gb3 b3 eb4 gb5 b4 db5 eb5 gb5 b5 1 semitone lower than VO
V3 al a2 e3 a3 db4 e4 a4 b4 c5 e5 ab 3 semitones lower than VO
V12 al a2 e3 a3 db4 e4 a4 b4 c5 e5 ab 3 semitones lower than VO
V13 g1 g2 d3 g3 b3 d4 g4 a4 Bb4 d5 g5 5 semitones lower than VO
va3 ab1 ab2 eb2 ab3 c4 eb4 ab4 Bb4 b4 eb5 ab5 4 semitones lower than VO
V123 gb1 gb2 db3 gb3 Bb3 db4 gb4 ab4 a4 db5 gb5 6 semitones lower than VO

[ Standard Fingering

| Defined in BIAS as standard fingering, but with some instrument types other setups (another fingering) are used to produce this note

[ Not defined as standard fingering in BIAS, but is sometimes -depending on the instrument- used as standard fingering

* is sometimes played with V2 (17th peak) or V23 (20th peak)
** is often played with V1 (10th peak)
*** is sometimes played with V12 (12th peak)

i

The notes on coloured background are assumed in BIAS to be standard
fingerings of an F-horn. The table shows that several notes e.g. Db4, E4
and others, can be played using 3 different setups (=valve combinations),
C5 even using 4 different setups.

In the high register the number of alternatives increases even more: on
F-horns e.g. the note Eb5 can be played with 6 different valve combina-
tions!

Example: Yamaha Vienna Horn, A4=4455 Hz, Weighting: standard.
The note sounding Eb5 (written Bb5) can be played with setups VO, V1,
V2, V3, V12, V23 and V123. Of course, this note will not be equally well in
tune with each setup (see intonation chart), even the response will vary
considerably (magnitude of peaks at 630 Hz in impedance plot).

With the option "all fingerings™ almost all resonances will be
calculated and displayed, even many of those which are not commonly
used, e.g. the 7, 11t 13t 14t 15t 17h 18t 19t 20" peak, etc.

Therefore this option is well suited to identify alternative fingerings for
certain notes. These alternative fingerings are often useful for that spe-
cific instrument only.
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CALIBRATION-WINDOW

This operation is not destined for customers! It serves
M the purpose of adjusting the BIAS Software to the speci-
fic measurement head. It is documented here just for the
sake of completeness.

Never use this command!
If you need our help to recover your calibration data after having
damaged them using this command, we have to charge you our
standard rates for troubleshooting!

Specification of calibration volumes

" Measure Calit

- Specify first
- Enter ambie
- FPress <mea

ration Yolume
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