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MEASURING

Connect the measuring head to the
computer using the provided USB ca-
ble.

Mount the mouthpiece in the measuring
head, using one of the black centring
devices (see adjacent pictures 1 to 3).

Connect the mouthpiece with the measuring
head to the instrument.

@ Start BIAS and click on the "OK" button.
Usemame:

Password [~

¥ Save Entries

aK I Cancel

® Click on the "Measure" icon. The acquisition or
ln.h.h.b.- measuring window will appear.

@® Click once more on the "Measure" icon (this time
m on the measuring window), and the measurement
will start.

DONE'!

st [ e

o

[ Fes e |

~

o

]
\
!

d gf-==
=

o ame

__@' Whenever you do several measurements in this way, you should always type the
- instrument and fingering immediately after measuring in the white comment field on
top of the measuring window! You will need this information if you need to save the measure-
ment, as each curve must be assigned to an instrument folder and setup folder. Experience
shows that when there are many curves displayed on the monitor, after a little while it is difficult
to remember which curve was measured under which conditions.
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SAVING

To save a measurement that has not been classified:

< Datenerfassung Trompete in B: WERILX-2 - V2

Click on the disk icon on the measuring win-
dow.

® ' @® Alternative A: You would like to assign the
“ measurement to an already existing instrument.
ﬂ[l 100 200 300 400 8O0 GO0 700 800 800 1000 1100 1200 1300 1400 1800 1600 1700 Choose the inStrument and the Setup in the database

[ oo osiewom| v e zTs (see adjacent picture, example "Optimiser Mensur",
no valve pressed).

Setup Select E|

0K

g _ oo | / Instrument group. Choose the type of instru-

ment with this drop down menu.

Group

ITrumpeI j
Key . . .
J5e j(T— Pitch. Choose the pitch of the instrument (e.g.:
Instrument |n C, |n Bb, |n F, etC)
H IOutlm\serMemsur j
Is;‘“'; — e Instrument. Choose either an already existing
andard_Setup By . .
o measured instrument with the drop down menu,
o ] ResssionVeheoade [ to which you can assign the measurement, or

click on the icon to create a new instrument.

Setup. Leave this as itis!!!

Valve. Mark the check box and choose which valves were pressed
when you measured (if none, choose V0).

Setup Solect l i ] @® Alternative B: You would like to assign the measure-
oK Cancel ment to a new instrument that has not been saved yet.

Group
ITrumpet j

Choose the Instrument group and the pitch as de-
scribed above.

Key

o H
Instrument
| [optimiser ersur j Click on this icon to create a new instrument.
Setup
fitanderd_Setup e A new window will open, where in an intermediate step you
e can create the name of the new instrument (see next page).

Vo ~| Reassign Yalvecode r
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Konfiguration auswahlen

x| __dwrochen_|
fompes

QUICK START
SAVING

@® Type a name for the new
instrument in the yellow field.
Ignore all other fields for the
time being

and

@® Click on the "OK" button.
BIAS will create the structure
of the new instrument in the
database, and the previous
saving window will appear
again.

In the saving window, the new instrument with the name
you typed, will appear in the field "Instrument” (in the
adjacent picture the name is "XXXX").

Now you only need to choose the fingering (=setup),
and click on the "OK" button and your measurement will
be properly saved in a newly created instrument folder.

(Please do not change anything in the filed "Setup"!!!)



BIAS

= ]
EEERE € SEEENCIE] |mel |

QUICK START 21
PRINTING

@® Click on the printer icon

@ In this window you can perform further adjustments
like type face, Certificate print out, etc. Leave these set-
tings as they are for the time being. If needed, delete
the text written in both fields and click on the printer
icon.

The program then shows how the
print out will look like, for checking
purposes

@® Click on the printericon on the
top left corner of this window. The
usual Windows Print Window will
appear, and after choosing a par-
ticular printer, you will be able to
start printing following the habitual
procedure.
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CLIPBORD

With the command "Copy to Clipbord"

you can transfer the curve from the current window into a text or layout
program. BIAS assigns a legend automatically.

Sitzung: I .-’-'-.nmerkungeri.-‘l‘-.D.-’-'-.El B-Trompete "Referenz'" kein Ventil gedruckt

hMeszung I Simulation |

E Temperatur: IT:
E’d‘ §||§v|@|’:)| ;-J g I:I | 44003 IUngewichtet =]

@ Clicking on the circled symbol, the contents of the current window will
be copied, and can be pasted into an open text file using the com-
mand "Paste" or typing "Ctrl.+V"

Example in Windows Word:

nnnnn ~ Microsolft Word

e memmwsEE  This feature has been valuable for pro-
= E Sloenn = o . T » . . .

A A ducing documentation for customers in
0 0 an easy and fast way!
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BIAS

ADMINISTRATOR

USER SETUP

PRELIMINARY REMARK

BIAS can be used in a "multi-user" environment, which means that it can
be started within a network by different people at different places.

Different rights can be assigned to different people, e.g. a user might
have only the right to access to instruments and analysis (read permis-
sion), or the right to make and delete measurements (write permission),
or all rights (Admin).

If you are going to be the only person using BIAS, you can
ignore this feature, and simply click "OK" on the Password en-

quiry.

After the first BIAS installation, a "Standard User" is determined with a
"Standard Password". Additionally, the box "Save entry" is checked, so
that BIAS remembers the password, and in the future you will only need
to click on the "OK" button.

Standard user: iwk
Standard password: bias

If you do not set up your own user's account, the standard user name
"IWK" will appear and not your name as the certificate's origin whenever
a certificate is printed, .

If you are planning to work seriously with BIAS, and make print
outs for your customers, you should definetely create your own
user account!
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GETTING STARTED

The Administrator Program

4 % Biazk Admin
¥ Bl&SHT
K Blasez

S St ﬁ BiasS pelunker
g Eg) Einztellungen k !L' Mucale32
(=] s ..
= e Opt
A ) e » L Opinks
s @) Optimize Help
g_.— Q) Hilfe und Support & vias
& =) Ausfithren...

@ Start the administrator program by clicking: "START" -> "All Programs"
-> "BIAS" -> "BIAS Admin". The following access window will appear,
where you will be asked to type your password.

| After the first installation, the

following values are set by de-
Administratar Name || fault:

AdminiztratarP azsword | o
Administrator Name: admin

0K
Administrator Password: 0000

@® Type in the name field "admin" and in the password field "0000" (4 times the
zero). The administrator window will appear. As soon as you have created a
new administrator, you will be able to delete the standard administrator.

WARNING: all actions performed in the administrator's window are
saved immediately, therefore take also immediate effect!
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ADMINISTRATOR WINDOW

THE ADMINISTRATOR WINDOW

exit the program

create a new user

|change the rights of an existing user

® Bi s User Ad ministrati- 1

| Est | Mew | Edt | Delet= ¥@&—t=— delete an existing user

User Aocess -

|ad.min Admin

iwk Admin

Uzer Write
Please do not click on these two but-

| tons for the time being!
They are used to create a new instrument
that is not in the database yet (e.g. a histori-
cal instrument with very different fingering)
Y The instructions for doing this are described
P ~————~1 inpage 178 -192.

( Instiuments | Playlists | D
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CREATE NEW USER

TO CREATE A NEW USER:

@® Click on "New"

ok Lancel

Usemane |

5 type in the name of the new user
Password | type in the new password
retype the new password

Retype Pazsward |

Access Mode

' Read . :
& i - 5 specify the access rights

¢ Admin

Read: The user can access instruments, display, analyse and measure,
but cannot save the measurements. The same situation applies for the
simulation: the user can simulate, but cannot save the result of the simu-
lation. The user cannot delete any existing measurements, simulations
or instruments.

Write: The user can use all features from BIAS, but cannot start the
Administrator program.

Admin: This user has all user rights from BIAS and from the Administra-
tor program.

@® When you have finished, click on the "OK" button. Clicking the "Cancel"
button will abort the action. Nothing will be saved.
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ADMINISTRATOR
PASSWORD MANAGEMENT

PASSWORD SECURITY - PASSWORD PROTECTION

@ After a new user account has been created, the administrator notifies the
password to the new user.

@® The new user has the possibility to change his password after accessing
BIAS for the first time, so that nobody apart from himself knows it.

TO CHANGE A PASSWORD (FOR NEW USERS):

=4 BIAS -Sample ® Click on the command: Data base -> Mainte-
nance
Datenbank FEenste
i & chlisfen i BIAS -Wartung ?
SDEIDhern unter 5 Check + Repair/ Backup + Compact
I:Iffnen = |C:\F’r0gramme\EHASEU\Database\Ela:k.mdb =
Meu

- Change Passward
FIHEQE' I bNew Pagsword Retype Password
v ) |
BIAS50 Irmport |
Beenden ). i (_' F‘ ‘
J - IwREn

@® Type the new password twice

@® Click on the green arrow

DONE!

This procedure guarantees that nobody knows other peo-
ple's passwords.

The administrator can nevertheless withdraw a user the right
to work with BIAS, by simply deleting his user's account.
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EDITING A USER

TO EDIT AN EXISTING USER'S ACCOUNT:

@ Mark the user to be edited
Exit New Edit Delete
Tzer Accesz

adnin Admin

@ Click on the "Edit" button. The "edit user" window will appear.

The "User name" remains blocked and
| ak. | LCancel |

€ cannot be changed.
Uzernarme |Demn .

- |
Pazzwaord Ir xxxxxxxxxxxxx

Retype Password [ B‘. The password can be modified. Type it in

the two marked fields.
Access Mode

f+ Read
it The access rights can be changed by
= Admin clicking on the appropriate radio button.

@ After performing the relevant changes, click on the "OK" button.
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DELETING A USER

TO DELETE AN EXISTING USER'S ACCOUNT:

@® Mark the user to be deleted.

Exit New Edit Delete
Tser Access
Admin

@® Click on the "Delete" button, and the user account will be
deleted.

Effect on the BIAS program:

@ without a valid user account, BIAS cannot be started!

@® whenever the "save entry" box was checked, the window for typ-

Louin ing in the password appears with the data from the user who
e B used the program last, and it is only necessary to click "OK" or to
Pt [+ press the Enter key.

®E
Cancel

@ This feature is convenient, if BIAS is used only by one person.

For a multi user environment, this feature is not suitable, as in
this mode, BIAS can be started by anybody!

If more than one person is working with BIAS, then the "save entry" box should never be checked!

@® Whenever a measurement is done, the user which is logged in at that
time will appear as the "Creation User", as BIAS will automatically
save the date, time and user that performed the measurement.

This has the advantage that e.g. measurements can be searched by
the day they were made, or by the user which made it.

® Whenever you wish to print out a measurement certificate, the right
user should be logged in, otherwise the standard user "IWK" will ap-
pear on it.
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THE DATABASE

INTRODUCTION

Unlike the previous version BIAS 5, all measurements are integrated in
the "Database file"

BIAS 6 installs a sample database, which contains some example meas-
urements. It can be found in the directory

C:\documents and settings\all users\shared documents\BIAS6\database
under the name "Sample.mdb".

This sample database will be invoked and used automatically when the
program is first started.

@® As soon as you start using BIAS more seriously, you should generate
and use your own database. The creation of a new database is very
easy and finished in 5 seconds (see page 54).

To facilitate the work, the database is presented in a "Windows Explorer
Look", i.e., a "tree structure" with subdirectories will be employed
(hence the name "TreeView").

Basically, there is a directory for each Instrument type (e.g.: trum-
pet).

The directory "Trumpet" contains in turn subdirectories with Bb Trum-
pets, C trumpets, Eb trumpets, etc.

The directory "Bb" contains all Bb trumpets that have been measured,
each within its own directory (e.g. "Stradivarius 72").

The directory "Stradivarius 72" contains subdirectories for each pos-
sible fingering (="setup") that can be measured (e.g. VO = open, V2 = 2nd
valve pressed, V12 = 1st and 2nd valves pressed). These directories can
be empty, or contain one or several instruments.

As it will be shown later (page 35-40), the database does not have to
be ordered by the instrument type, but also by user, instrument maker,
setups, etc.
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THE TREE VIEW

%_» The directory Trumpet contains
=& Trumpet C-Trumpets, Bb-Trumpets, Fa-Trumpets, etc.

» The directory "C" is empty, the directory "Bb“ con-
tains all Bb-Trumpets that have been measured
(Stradivarius 72, Tonella, etc.)

» The directory of a particular instrument, e.g. Stradi-

w8 W23

varius 72 contains further subdirectories, each
corresponding to a particular fingering, from VO to
V123 (=setups).

61 W13 L

m-B1 123

H-&1 Testtrumpet

#-E1 Tonella

H-& Marious mutes (Tonella)
& F

----- £1 D-alto
H-E Eb-alto
..... e
=& Harn
-1 Tenor Trombone
=& Tuba'd
O

Tubah
Tubah
bouthpiece

Flute

Flute_parts
saxophone
saxophone_parts
Clarinet_parts
Clarinet
Fluegelhorn
Baritone
Euphonium
Ficcolo Trumpet
Cornet

Focket Trumpet
Bass Trumpet
Alto Trombaone
Trombone (Vake)
Bass Trombane
Matural Trumpet
Hand Harm
Barogue Trombone

A "fingering directory" (="setup") can contain one (like
e.g. VO) or more measurements (like e.g. V12), see
below!

If there are also simulations and average calcula-
tions stored, the file names are displayed in different
colours:

Measurement = black
Simulation = red

Average = blue see Figure!
B Trompete (8
..... B C
=& B
@ Shadivarius 72
El Y
: 1995.11.30
W2
1

2 V12 \
2 1835.11.30
2 2006.11.23 21:07:50
2 2006.11.23 21:07:53
2 2006.11.23 21:07:57
2 2006.11.23 21:08
i 2006.11.23 21:08:03

1 10 e O e (O oy A |

The date, the time, and the name of the current user
are automatically added to each measurement.
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TREE VIEW

Different ways of displaying and sorting files:

@® Dby instrument type (default)

=4 BIAS - Integrated Tools -5ample-edit
Eile ‘Windows Yiews Addresshook Tools Help

® |nstiument Tppesz

i

Alta Trombone

Trambane (Vake) Creation Date

Bass Trambaone 2008.02.05 17:05
Matural Trumpet History
Hand Horn

-5 Valve Codes - Ingtrument Types
g ;E::PEJ[ Valve Codes - Keys E 7
.__|=-_.| Tenor Tn Builder - Inztrumment Types
---EI Tuba Y4 Owarier - Inzturment Types
---I='_'| Tuba 45 Operator - Instrument Types
@51 Tubab  Fiter
---EI bouthpie  Clear Filker
#-81 Flute
w-E1 Flute_parts
w01 Saxophone
#-61 Saxophone_parts
m-E1 Clarinet_parts
m-E Clarinet
=61 Fluegelhom
=B Baritone
#-E Euphonium
+-21 Piccolo Trumpet
8 Carnet
£1 Pocket Trumpet Creation User
21 Bass Trumpet |Kauge|
i
£
i
£
N
™

5

Baracue Trambone Converted from BIAS 5.1
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TREE VIEW

@® by the "key": e.g., in the directory "C" you will find all instruments that
are tuned in C.

=4 BIAS - Integrated Toolz -5ample-edit

' File Windows “iews Addressbook Tools Help

[nztrument Topes

F-£ ki Yalve Codes - Instrument Types

EI B C: Valve Codes - Keys E 7

w81 Trumg Builder - Instrurnent Types

_____ B Tuba gwnert-lnlstrutment -I;}I-FES e in -
_____ & Tuba perator - lnstrurment Tepes =

H-8 Flute Filter
-1 Flute | Clear Filter
----- & Ficcolo Trumpet
----- & Comet

----- 8 Focket Trumpet
----- £ Bass Trumpet

----- £ Trombone (Vale)
----- B Matural Trumpet

H-E C-alto

H-E1 C-hass

w01 B

=0 D

w81 D-alto

H-8 D-bass Creafion User
F-& Db |Kausel

#-E Db-bass :

-6 E Creation Date
B8 E-bass 2007.12.01 1417
Eg EE It Histary

- -alto

561 Eb-alto |[:uwenedfmm BIAS 5.1 |
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TREE VIEW

@® by "fingering (valve code = setup) and type of instrument": e.g. in the
directory "V13" you will find all instruments where the V13 fingering is
commonly used. Only the fingering "13" will be displayed under the
shown instruments.

=1 BIAS -Sample

Datenbank Fenster Baumansichten Adressbuch

hach Instrument

nach Stmmung
F-81 %0 & Yentilztelung - [nstument
---EI WD Wentilstellung - Stimmung L
---EI W1 Her_steller-lnstrument e
BB W12 Besitzer - Instrurment
---EI W3 Erzteller - Instrurnente
..EI W23 Filter
|_-—_|E- 13 Elten autheben
- Trompete
58 B -
---EI stradivarius 72
EHB Taonella
w8 V13
m-B1 WERILX-2
= Hom
EllE- F

---EI Bad Horn
B Yamaha Wiener Horn
om0 VI3
51 falto
FH-E Tubawh
-0 Y123
-1 4
-1 W24
-1 14
Y124
W34
%134
Y1234
o-Bogen
123bh4567

oy O oy I e O |

pODDDD
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TREE VIEW

@® by the "fingering/setup and key": e.g. in the directory "V0" you will
find all instruments where the setup "V0" is commonly used, but or-
dered by the key:

VO contains instruments in "F" (horns and tubas), in "f-alto" (horns),
in "Bb" (trumpets and trombones), The instrument directories them-
self contain the measured instruments (see e.g. directory V13).

File ‘Windows Yiews Addresshook Tools Help
|nztrument Topes
= & Valve Codes - Instrument Topes
i ;IDTrumF Yalve Codes - Keys H
---EI Harn gullder-lnstrument Tepes odes
w61 Tuba wher - [nstrument Tepes
---EI Tuba Operator - Instrument Topes
w61 Come  Filker
H-E1 WE [Elear Eilter
H-E W1
H-E W12
H-E1 W3
M- WE3
=-E %13
SR Trumpet
w8 C
=8 Bb
---EI Stradivarius 72
---EI Testtrumpet
El@ Tonella
=8 W13
- 1996.01.25
H-E& Elb-alto
H-E Harn
H-E8 Tuba''h
H-E8 Tuba'/b
H-E Cornet
H-E %123
H-E WY
M- WEd
..... £/ %14
----- & w124
----- i ML
----- & %134
----- & V1234
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TREE VIEW

@® by "manufacturer and instrument": e.g. in the directory "Bach" you
will find all instruments from the "Bach" manufacturer (in the picture
there is only one such instrument). All fingerings (=setups) are dis-
played.

=4 BIAS - Integrated Tools -5ample-edit

File “Windows Yiews Addressbook Tools He

Inztrument Types

e

=-E Bach Yalve Codes - Instrument Types
: EIE'TVUV”F Yalve Codes - Keys
: ® Builder - Inztrurment Types ]
: Dwrner - Instrurment Types P
[=] [ ¥p E
: __ Operator - Instrument Types
- Filler c
- EEAT e
58 V2 i
w-E1 W3
m-E1 W23
B8 W13 =
 ®E Y123
; m-E1 Tanella
@61 ‘Yamaha Corporation
(3
=
T
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TREE VIEW
@® by "owner and instrument": e.g. in the directory "Gregor Widholm"

you will find all instruments whose ownership was assigned to "Wid-
holm" in the database.

=4 BIAS - Integrated Tools -5ample-edit

Eile ‘“Windows Yiews Addresshook Tools Help

Inztument Types
-
W Walve Codes - Instrument Types
EIIETrum[: Yalve Codes - Keys
: ---EI Eh Builder - Instrument Types
E||E' Harn Dwrer - Instrument Topes
S F Operator - Instrument Types
w1 Filter
= [Elearn Filter
R
...|j )
Bl W
B W12 Surlarm
---EI W3 Gregor
R m Ik
---EI 13
-0 V123 Gihvenhle
IZ—II[B KauselWilfried, Inst. f. Wiener Klangstil widholr
=& Horn
=& F-alto Street
EHE- Fax Triple horn
---EI Kl
"E' e Town
...|='_-| W
m-B1 W12
W1 V3 Country
=0 W23
"E' W13 Telefone
F-01 V123 Ii
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TREE VIEW

@® by "operator and instrument", i.e., the data are sorted according to
the person who performed the measurement. The picture shows only
one "oerator".

With this feature it is easy to determine who measured what instru-

ment.

| =4 BIAS - Integrated Tools -5ample-edit

Eile “Windows Yiews Addressbook Tools Help

= @& Kausel'  Yahe Codes - Instrument Types

=& Trumg Walve Codes - Keps
---EI C Builder - Instrument Types

.53
.53
.53
.53
.03
.63
.63
.63

o e O e R R o O o R sy Y oy Oy |

-0

EI- Bl Dwrer - Ingtrument Tepes

E-8 Eb
|:—:|E Haorn Filter
EII.E- BHI  CEleanFiter

---EI F
-6 F-alto

Inztiument Topes

& Operator - Instrurment Types

---EI Deutsches Erzeugnis
m-&1 Yamaha 567 _1

Tenar Trombone
Tubah
Tubah

Flute Givenl
Flute_pans Wilkria
Cornet
Alta Trombone Street
Bass Trombone Anton
Tube

Town

|‘~fiennf

T ete
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FILTER

THE FILTER IS A VERY POWERFUL SEARCH TOOL

With the filter, you can:

e specify what you see or not in the tree view
e do a systematic search for anything that is located in the database

@® You can invoke the filter command in three different ways:

ed Tools -5ample-edit

“iews Addresshook Tools b

® |nztrument Types

Fens

Yakve Codes - Inztrument Types
Yalve Codes - Keps

Builder - Inztrument Types
Owner - [nstrument Topes
Operator - Instrument Topes

or

Filte

e by clicking on the

¢l
[EEimm =) or

e with the menu bar command "Tree view" ->
Filter (see picture on the left)

filter icon located

beside the tree view,

e by clicking on the filter icon located on the top right corner of the main win-
dow (see picture below)

=4 BIAS -Sample

Datenbank Fenster B

hten Adressbuch ‘Wi Hilfe:

m

= Baumansicht

@ Trompete
& c
=@ B
£ fif
o [Stradivarius 72!
1 Tanella
€1 trirtrtr

£ WERIL%2
& F
&1 Do
£ es-alin
oG
£ Hom
£ Tenorposaune
£1 Tuba'vd
£ TubaVs
£1 Tuba Ve
£ Mundstiick
£ Fligelham
£ Tenorhom
£1 Euphonium
1 Piceolo Trompete
£1 Komet
1 Taschentrompete
£1 Basstrampete
o Apossune
£1 Ventiposaune
£ Bassposeune
£1 Nalurrompete
£ Naturhom
£1 Posaune Ry

& Various mutes (Tonells

Narme
Stradivarius 72

Herstellungsiahr (1952

214802

Besitzer
Herstelle

Beschreibung
no comment
Cwner

Ersteller

=4 Akustieche Impedanz

=10l

*

@|1:"‘5:"5’

N
EIE] ieme =i o

0 200 400 600 800 1000

Hz
1200 1400 1600 1800

U [in B: Stradivarius 72 %123 1995.11 30

[icausel

Erstellungsdatum
|2008.03.29 20.05

| D.0Hz [ 0046 MOhm —
4 INTONATION

R

Verlauf
Imported from BIAS 6.1 File: 1961.51A

& Raohr

o 2 2 e e RS T

Cant 2 2 3 2z 7

CL |l
2 -2 7 =

2
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FILTER

With the filter you can show very specific data, or target your search
to measurements or instruments, of which you only remember particular
details.

Besides the common criteria in the top field, the filter can be set to dis-
play only measurements and/or simulations, or only such which are con-
nected to a bore list, or manufacturers, serial numbers and much more.

If you unintentionally choose the wrong settings, or if you lose the over-
view and do not know any more if all measurements are really being
shown, click on the "Undo" button. The filter is then set back to showing
all measurements that are available in the database.

The filter has 4 areas/regions:

ol | Reset Cancel
S AlGrups [ | Shows only instruments selected by the group
Key All Keys - — . . _
WalveCode All YalveCodes =2 » ClaSS)’ key or flnge”ngs (_ SetUpS).
Operator X <=
I Measurements 7 Buorelists 7 Simulations 7 Caloulatioitem——- @ shows measurements on|y
» . .
fstrument e shows "bore lists" only (shows all instruments
Inst it . . . .
bociion that have a bore list available for simulation). Can
et e be used to search for bore lists.
Series Nr. e shows simulations only
Dvmer X = e shows instruments with statistic data only
Builder
Histary
Crestion Date \ i ) . )
search for instruments with help of their properties
Setup
Marme P . . .
Desintion b_) search for_ specific .setups (=fingerings) with the
Ky d help of their properties

Measurernent
Session
Temperature
BIAS Series Number
Description
Histany

Creation Date

~ 5 ¥ search for specific measurements with help of

their properties.

With the menu bar command "Clear Filter" or with a click on
the "Reset" button, the original settings will be restored, and the
standard view will appear.
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FILTER

@® The chosen filter criteria are combined using the "AND"-Principle. That

applies for all fields! For example: If you choose "Trumpet" on the drop down
menu located at the top, the rest are left in their default setting, and in the
last region ("Measurement") you specify 24 in the "Temperature" field, in
the tree view only trumpets are shown which were measured or simulated
at 24°C.

You must type the search criteria in the empty fields (words or numbers).
However, you do not have to type full description, only part of it is required.
For example: In the second area (=Instrument) in the field "History" you
type "mport". In the tree view, all instruments and measurements that were
"imported” from BIAS 51 will be shown, as in BIAS 6 whenever something is
imported, the following comment in the field "History" is written: "Imported
from BIAS 5.1".

® With the three top drop-down
menus, you can choose the instru-
ment group, the keys and the setup
(fingerings/valve code).

@® Youcan also choose "all groups”,
"all keys" and "all valve codes", in
which case these three drop-down
menus do not contain any search
criteria. This makes sense, if you
would like to search by e.g. simula-
tions, bore list or statistically proc-
essed measurements.

@® |If there are several users, and
the user should not be a search
criterion, then you should delete it
in the field "Creator" , by clicking on
the red cross X that is located
beside the field operator.

@® On the contrary, with this field
you can search for all instruments
measured by a particular user.

In this case, click on the blue arrow
<= beside the field, and in a new
database window you can choose a
particular user. By double clicking on
the corresponding entry, this will be
overtaken by the filter.

(8] | Reset | Cancel
Group All Groups j
Key Al Keys j
YalveCode AllvalveCodes j
Operator | X &=
7 Measurements [¥ Borelists [¥ Simulations ¥ Calculations

Instrument
Instrument
Description

Fahbrication Year

Creation Date

Series MNr.

Owner X <=
Builder X &
History

Setup
MName

Description

History

teasurement
Session
Temperature

Bl&S Series Mumber
Description

History

Creation Date
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I keasurements [ Barelists I Simulations [ Calculations

With these four check boxes, you can target your search by measure-
ment, bore list (see page 143), simulation (page 140 and 149) or statistic
calculations (=statistic curves, page 155-162).

The status of each box has three different meanings, that can be changed
by clicking on them.

grey (default setting) means: "don't care", i.e., this criterion is not taken
into account

the box is checked: this criterion will be searched and shown

the box is unchecked: everything that corresponds to this box will be ex-
cluded and will not be shown!

Example 1:| F Measurements Iv Borelists [¥ Simulations  [# Calculations
All instruments that contain bore lists will be shown, irrespective of meas-
urements or simulations are existing or not ("search for bore lists").
Example 2:| [T Measurements ¥ Borelists [¥ Simulations W Calculations
Allinstruments that contain bore lists and statistical data will be shown, but
instruments which include also measurements will not be shown!
Example 3:| F Measurements [¥ Borelists [% Simulations ¥ Calculations

All instruments that have statistical data will be shown ("search for statistics")

Example 4: ¥ teasurements [Z Borelists V¥ Simulations [# Calculations

All instruments that were both, measured and simulated will be shown.
Whether they also include bore profile or statistical data is irrelevant.



Foaabitr |
Ok | Reset | Cancel
Group All Groups j
Key All Kenys j
YalveCade AllvalveCodes j
Operator X &
7 heasuraments [ Borelists [Z Sirmulations [~ Calculations
Instrument
Instrurment Stradi

Description
Fabrication Year
Series Mr.
Chwimer

Builder

Histary

Creation Date

x =

X &=

Setup
MName

Description

History

beasurement
Session
Temperature

BIAS Series Murmber
Description

History

Creation Date
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FILTER

Instrument: In the instrument area,
you can search for a specific instrument
that was previously measured. Just type
in the "Instrument" field the name (or
parts of it) of the instrument you meas-
ured. You do not need to type the full
name, only some letters are sufficient.

Description: If you included com-
ments in the "Comments" field, you can
also choose this as search criterion.
Typing one word that is contained in
the "Comments" field is sufficient, to find
and show the instrument.

Year of manufacture: By typing a
year in this field, only the instruments
that were produced in that year will be
shown. If in addition to that, you choose
"Trumpet" in the drop down menu, then
only trumpets that were produced in that
year will be shown.

By typing e.g. "198", all instruments that
were produced between 1980 and 1989
will be shown.

Serial number: The same as for
the "Year of manufacture" field applies
here.

Owner, manufacturer: by clicking

on the blue arrow, you can select the name of an owner or manufacturer
of the instruments from the "Address Database". By clicking on the red
crosse, the entry will be deleted from the field (but not from the data-

base!).

History: This information is generated and recorded in BIAS automati-

cally, whenever an instrument is imported from another (possibly older)
database.

Creation date: BIAS writes this information when a measurement is
created or imported. e.g., typing "2006.03" shows all instruments that

were measured or imported in March 2006.

Keep in mind, that the criteria specified in the other areas (Instrument
group etc., setup and measurement), are also effective!




Description
Fabrication Year
Series Mr.
Crwner

Builder

Histary

Creation Date

foata Fires
{o]:% | Beset | Cancel
Group All Groups j
Key All Kevys j
“WalveCode All ValveCodes j
Operator X &=
7 Measurements % Borelists ¥ Simulations ¥ Calculations
Instrument
Instrument Stradi

x &=

x =

Setup
Marne
Description

Histary

Measurement

Session
Temperature

Bl&AS Series Number
Description

Histary

Creation Date

THE DATABASE

FILTER

Setups (=fingerings or valve codes) do
not have to be called VO, V1, V12 or V23.
If for instance, you create a new setup
for an already measured instrument or
rename an existing setup (see page 52
and 69), this setup can also be called:
V0 simulation, V12 simulation, etc.

Name: Type the name in this field, and
only the instruments that have this setup
name will be shown.

If you type for instance only "V", all in-
struments that have the letter "V" in their
setup's name will be shown.

Description: By typing words or parts
of words in this field, instruments will be
shown, which include these words in the
description of their setup.

History: This information is generated
and recorded in BIAS automatically,
whenever an instrument is imported
from another (possibly older) database.

Keep in mind that the criteria specified in the other areas (Instrument
group, instrument, measurement or check boxes) are also effective!




PaaFiter
ok | Reset | Cancel
Group IAIIGrDupS j
Key All Keys j
YalveCode AllValveCodes j
Operator | X &=
[7 Measurements [Z Borelists [% Simulations [ Calculations
Instrurnent
Instrument Stradi

Description
Fabrication wear
Series Mr.
Owner

Builder

Histony

Creation Date

x =

x &=

Setup
MNarme

Description

Histany

teasurement
Session
Temperature

Bl&S Series Number
Description

Histary

Creation Date
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FILTER

The search criteria from this area apply
exclusively to measurements.

Session: if you work with the "ses-
sion" concept, you can search for
measurements that were performed
in a particular session, by typing the
name or part of the name of the ses-
sion.

Temperature: Only instruments that
were measured at the specified temper-
ature will be shown.

BIAS Serial Number:

Description: By typing words or parts
of words, instruments will be shown that
include these words in the description of
its measurement.

History: This information is generated
and recorded in BIAS automatically,
whenever an instrument is imported
from another (possibly older) database.

being shown!

Keep in mind that the criteria specified in the other areas (Instrument
group, instrument, measurement or check boxes) are also effective!

Example (with the sample database): If you click the "Measurement"
box in the top area empty, and in the bottom area you type the word "im-
ported" in the field "History", there will be no measurements shown in the
tree view, although there are many imported measurements! Having the
"Measurement" box clicked empty prevents these measurements from
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T

| = BIAS - Integrated Tools -5a

File ‘Windows Yiews Addr
1

H-81 Trumpet
-0 Tenor Trombone
-0 Tuba e

w-0 Tubavs

o @81 Tuba've

w8 Mouthpiece

=4 BIAS - Integrated Tools -5a

File wWindows Yiews Add

F-8 Trumpet
=-E Hom
...ﬁ Bh

-1 Eb-alto
=-E Tenor Trambone
P Tuka b
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THE DATABASE

CREATE A NEW INSTRUMENT

Before you measure an instrument, you should create a directory in the
database, where the measurement will be automatically saved.

1 Boumensichten Adresshuch Werkzsuge Hife

1= | -<NTONATION =

ﬂTiP_Jmm rilﬂA

0 i aw @ M w0 w0 7 @0 s i
rHon || Erstelier e | ol

"8 tossoros | [|Esiolingsestm | TR JRETE]
e HEERICIE] el ﬁl@\»\s\@w ETE e

2oV
o v Jmported flom BIAS 51
2o v
w0z

= o

P |

k

This procedure is carried out by clicking on the shown icon, and only
takes a few seconds to do. The icon is located on the top right beside the
tree view, and also on the menu file, on the top right corner of the BIAS
main window.

® To create a new instrument (e.g. a Horn in Fa):

In the tree view, click on the instrument group where the new
instrument belongs

or

go one step deeper in the directory hierarchy and click on
horn "in F".
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CREATE A NEW INSTRUMENT

Click on the "New instrument" icon. The following window
will appear: Q_F |

Ingtrument ; i
DK | Cancel | ¥ Add Default Setup
Fhota xXBER =

Instrument
IHDm inF j
Narme
Fabrication Year Series Number
I o=
Description

=

=
Owner
| =l x
Builcler
I. * x <

3 If you marked only "Horn" before (step 1a), then choose "Horn in F" in
the drop down menu.

If you marked already "in F" before (step 1b), then the "in F" will already
be chosen in the drop down menu.

@® Type an arbitrary name in the field "Name" for the instrument to be

measured - this name will later appear in the tree view as "Directory
name", and the measurements will be saved there.

@® Click on the "OK" button, and you are done!

The database additionally offers other features that you should also
be using. See the following pages!

ment. It is also possible to measure first, and when saving, to create the correspond-
ing instrument directory, as it is described in the Short Introduction (page 16). However, experi-
ence shows that creating the instrument before measuring is somehow safer, as it is less likely
to save the measurement in the wrong directory.
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® Enter specific information about the instrument:

IMPORTANT! This check box has to stay checked, to ensure that BIAS
will create a complete structure for the new instrument (all valve codes,
the right standard fingerings, for transposing instruments the right repre-
sentation as written or concert pitch, etc.)

A picture of the instrument
can be included here

QK Cancel

Instrurnent

¥ Add Default Setup

Fhoto X EBE &

|H0rnin F

Name

El

Fabrication Y'ear Series Number

e e T —

Description

Type the production
year. Clicking on the
blue arrow will insert
the current year.

- |
A

=
Cwner
[ ~l x e
Builder
| A =l x

- v -

Type the serial number

Here you can type an arbitrarily long descrip-
tion or commentary

Choose with the drop down menu the instrument
owner (already existing in the database). Clicking on
the blue arrow opens the address database, and you
can create a new owner. Clicking on the RED "X" will
delete the owner shown in the drop down menu, along
with all the data related to him from the database! You
will find more information about the address database
in page XXX.

The same rules apply as for the "Owner" for typing the
manufacturer of the instrument.
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CREATE A NEW INSTRUMENT

® To insert a picture of the instrument:

Ep; 2=
X E There are 4 symbols over the space
reserved for the picture. You can per-

form the following actions with them:

Clicking on the blue arrow will open a Windows Search Window, where
you can load a picture in an arbitrary format, and then insert it into the
database. The picture will be automatically adjusted to the size of the
window.

Clicking on the red cross will delete the picture that has already been
loaded.

Clicking on this icon will copy the existing picture in the Windows clip-
board, making it available for other purposes.

Clicking on the paste icon will paste the contents of the Windows clip-
board in the space provided for the picture.

=4 Treeview

@& Hom
o Bb
& F

o Eb

& Flute

& Comet

0 Tube

& Trumpet

@& HBad Hom |
[R=R}

[ om0 Ve
[=E=RY]

i me vz

L mA V3

| me ves
Lm0 w3
(=R FE)
®-B) Comparison
£ Weltklang_2
& ‘Vamaha WienerHarn || Bilder: Erste Wiener Produktivgenossenschaft
0 falto

-8 Eb-alto

£ Tenor Trombone
£ Tuba V4

£ Tuba Vs

£ Tuba Ve

£ Mouthpiece

£ Flute_parts

£ Sawaphons

£ Saxaphone_parts
£ Clarinet_parts

£ Clainet

£ Fluegelhom

£ Baritone

£ Euphonium

£ Piccolo Tumpst

£ Pocket Trumpet

£ Bass Tumpet

£ Afto Trombone

£ Trombone (Valve)
£ Bass Trombone
£ Natural Trumpet
£ Hand Hom

£ Barogue Trombone

(=] S|
NE\A\%\& &S] | Example for an inserted picture
Bad Horn

Fabrication‘ear (1332

Series Number |
Owner ’—
Builder ’—

Description
unwanted disturbances (reflections atthe valve
section) because of inexacly soldered valves,

Owmerr: Yomastek

Creation User

[kausel

Creation Date
2006.03.29 20:06

History

Imported from BIAS 6.1 File: 2216.BIA
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=i Treeview

&1 Trumpet =
=-8 Hom

E-8 Bh

e F

£ Bad Homn

=8 Comparison

-0 Weltklang_2

2+ Yamaha Wiener Horn

-1 F-alo

-5 Vi

& V0 Simulation]
-0 W0With a Tilz mouthpie
=0 Ve
£ W2 Simulationl
£ V2 With a Tilz mouthpie
-8 V1
-8 %1 Simulation?
-1 %1 With a Tilz mouthpie
=-0 V12
-8 V12 Simulation]
-0 W12 With a Tilz routhpie
B0 V3

£ V3 Simulationl
-8 W3 With a Tilz mouthpie
-0 Vel
-8 V23 Simulationl

B W23 With a Tilz mouthpie
=-8 V13
-8 V13 Simulation]
-8 %13With a Tilz rmouthpie
-5 V123

0 V123 Simulationl
-0 %123 With & Tilz mowthpie

THE DATABASE

GENERATING A NEW SETUP

“ji={ What is a SETUP?

1 INSTRUMENT = 8 INSTRUMENTS

If there are no valves pressed (setup/fingering V0), the instrument has a specific
length (e.g. a Bflat trumpet is 1.46 m long, an F Horn, 3.8 m), and a particular set
of natural notes can be played.

If the first valve is pressed (setup V1), the instrument length will increase to play
two semitones lower (approximately 6% of the original length). The same set of
natural notes can be played, but two semitones below the original pitch.

If the first and second valve are pressed (setup V12), the tones that can be
played are 1 tone + 1 semitone lower, etc.

As there are 8 valve combinations possible, an instrument that has 3 valves will
be represented in BIAS by 8 different setups (impedance curves). An instrument
with 4 valves will have 15 setups (e.g. Tuba). The notes of a scale are played by
combining different setups.

A setup is always represented in the database as a directo-
ry, in which the corresponding measurements are stored.

Usually, an instrument has a group of setups that will be automatically generated
by BIAS, and is always named V0, V1, etc., depending on the combination of the
pressed valves.

® Why to generate a new extra setup?

Generating a new setup makes sense, if the instrument is to be measured many
times, e.g. with different mouthpieces, bells, etc. Then it is possible, after having
performed an "Automatic measurement" (see page 133), to save all measure-
ments correctly and compare them only with a mouse click.

An example is shown in the picture on the left:

Apart from the standard setup, whose name corresponds to the fingering (VO,
V1, V2, etc.), there are also other setups with the following names: "With Tilz
mouthpiece" and "Simulation 1", where simulations instead of measurements

can be found.

More information on setups can be found in page 143 and 186-190.



BIAS

THE DATABASE 53

GENERATING A NEW SETUP

® To generate a new setup:
=& Trumpet
w0 C . . . .
=& Bb e Click (and mark) on the instrument for which you wish to generate a
& Stradivarius 72 new setup (on the picture, the instrument "Stradivarius 72" has been
w01 Vi marked).
...|=_L| W
...|=_L| 41
B0 Vi2 ':_? e Click on the "Generate setup” icon.
m-8 V3 {=2=5
w81 V23
w-B1 V13
This window will appear
K Cancel “aleCodes
o c

Narme,

Deseription

@ vz
¥ 1
¥ iz
¥ V3
¥ w23
¥ V13
¥ v123

ValveCodes
W1
W2
41
W12
W3
W2l
Oivi3
O wiza
EHE Trompete
B8 C
E-& B
-0 Standard Mensur
E-& Stradivarius 72
B8 W0
-1 Wi Test
B8 W2
-0 W2 Test
B8 W1
-1 W1 Test
B8 W12
-1 W12 Test
B8 V3
-0 W3Test
B8 W23
-1 W23 Test
B8 W13
-1 W13 Test
-0 V123
-1 %123 Test

e Type in the yellow field the name for the new setup
group. This name appears in addition to VO, V1, V2,
etc.

e You can type in the field "Description" a commen-
tary with details about this setup. These comments
will be shown on the right hand side of the database
window beside the tree view.

e Click on the "OK" button, and BIAS will generate
the new setup group.

When generating a new setup or setup group, you can choose which
valve codes the instrument should have, by checking the correspond-
ing boxes, as shown in the picture.

For example, in the picture the V13 and V123 will not be generated.

It is however strongly recommended, to generate a new
setup group with all fingerings, which means: leave the
default setting as it is!

The picture shows the newly generated setup with the name "Test".
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DATABASE MANAGEMENT

Working with the BIAS 6 database is very easy:

w4 BIAS - Integrated

File ‘Windows “ie

Save bz
Open

Mew
Maintenance

Import BI&550 Files

E xit

=4 BIAS - Integrated
File “WwWindows “ie

Cloge
Save bz

MHew

Maintenance

Import BI&S50 Files

Exit

=4 BIAS - Integrated
File “Windows “ie

Cloge
Save bz
Open

Maintenance

Import BlAS550 Files

E xit

All commands are found under the menu item "Files", because the

database is a "file".

With "Close" the currently open database is closed

With "Save as" you can save
the currently open database with
a different name or in a different

=4 BIAS - Integrated

File “Windows “ie

Mew
Maintenance

place. Impoit BIASED Files
E=it
With "Open" another already existing database is loaded.
Hint: Only one database can be open at a time!
With "New" a new empty
database is created, with
the same structure as the Speichemn unter HE
Sample database Speichern I_)Database j = % E3-
[#1] Bias.mdb
[7]] Biasdata m
Choose the name of the ¢ F
file and the directory where 15 ample.mdo
[7]) widhalm 1.mdb
the new database should
be saved, and click on the
"Save" bUtton Dateiname: |Tesl-DaIEnhank Speichem I
Dateityp: IDatenbanken [*.mdb) j Abbrechen |/
A
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File ‘Windows “ien

Cloze
Save bz
Open

Hew

M aintenance

Import BIAS 50 Files
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DATABASE MAINTENANCE

Database maintenance and repair

Databases are sometimes very complicated structures. The BIAS da-
tabase is particularly complex, since it has to be able to deal with not
only measuring data and instrument characteristics, but also with new
user defined instrument structures and different formats (VIAS files, Op-
timiser files, etc).

Errors in the data or structures can arise unintentionally, and result inevi-
tably in unmanageable chaos.

With the command "Maintenance", the consistency of the currently

E il opened database will be checked, and if desired, automatically repaired.
The actions that were preformed automatically will be shown at the end
of the repair process. At this point, you can still decide if you would like
to accept the repair, or leave the database as it was before the repair
actions took place.
BIAS -Wartung 1 By clicking on the disk icon, a security
2 P copy of the current database will be auto-
: matically created in the shown directory with the
ENSEC FESElY EE © COTil=e! name "Back.mdb". You can choose a different
1 = AFrogrammelBlASElDatabaseiBack mdb =] name and directory for th|s flle by CIiCking on the

blue arrow.

Change Password

i MNew Password

Retype Password

v

| i

The consistency check and corresponding
repair procedure starts after you click on

leted.

ﬁ F ( the repair icon. Inconsistent entries will be de-
L ‘

After this process is finished, all changes that

were made will be shown in detail, and can if
needed be transferred to a text program. After
you have looked at them, you can decide if you
would like to actually save those changes or not.

The two fields below the title

"Change Password"

serve to

change the password of the cur-

rently logged in user,

and have

nothing to do with the database
management (more at page 28).
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IMPORT OLD MEASUREMENTS FROM BIAS 5

=4 BIAS - Integrated With this command you can import single measurements (files in BIAS51
i , , format, e.g. "xxxx.bia") into the BIAS 6 database.
File ‘Windows “ie

Cloze

G ave A This is especially useful for those upgrading from the previous version
Open BIAS 5.1

Mew

Maintenance

— By importing single (or all) files into BIAS 6, the old BIAS51 database
Impart BIAS50 Files is in no way affected, and can still be used with the old software in
parallel with BIAS 6.

Exit
To import all measurements from BIAS 5.1:
® Click on the command "BIAS50 Import". The shown window will ap-
pear, where you can load the desired data.
Offnen [?2]x]| @ Find the directory where your meas-
Suchenin: | ) Measurements =]« @ e} B urements are stored. In case you

have not changed them, all measure-

_ H1osbia  Hassba  [Hadems Bl 00ts should be found in the following
1961.bia 1967 bia 2096 bia 2150 bia : directory:
1962 bia 2091 bia 2047 bia 2151 bia ] irectory:
1963 bia 2092 bia 2098 bia 2152 bia : . .
1964 big 093 bin 147 bin 153 bin : C:\Program Files\BIAS51\Measurements\
1965, bia 2094.bia 2148 bia 2154 bia :

® Mark with a mouse click the first file

Ll | (see picture).

.

Dateiname:  [1950.bia {ffnen
. . @ Shift the bar up until the last file,
: - -] Abbrech |
Dateityp IBIASSD Daten Dateien [814) il i hold the "Shift" key, and mark (with a

mouse click) the last file. Now you have
chosen all files in that directory.

@® Click on the "Open" button, and the import process will begin. De-
pending on the amount of data, this process can take a few minutes.
You can also import data stored in a CD or DVD in this manner.

~C£x\ HINT: In the import window usually only BIAS files can be selected. In case you

have mistakenly selected files that are not BIAS files (by changing the "File types" to
"all files" in the drop down menu), the import action will be aborted. Make sure that only BIAS
files are selected repectively marked.
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IMPORT OLD MEASUREMENTS FROM BIAS 5

ERROR MESSAGES

BIAS 6 creates the corresponding directory for each imported measure-
ment, and also imports all the commentaries and remarks.

At the same time, a consistency check of the data will be conducted.
Data sets with serious errors will not be imported. Defective data sets will
be immediately reported during the import procedure.

Information

1

\:‘) Contest information of C:A\ProgrammetBLaSEDMeazurements 27158, bia migzing or incomplete,

“¥ Editor

— Instrument

Identifier:
Type code:
Class code:
Key code:
Valve code:
Hame:
Builder:
Cwner:
Fab year:
Serie=s #:
Comment :

Trigger 2. Zu

Trigger:

- Mea=uremnent
Comment :
TimeStanp:
Fandom key:
FlgInst:
HeadCal:

|

#x% Bias Context Information == ‘I

description:

1065

27

33

31

26

TUEBA

Rudolf HEINL
Hario SHETAHA
19495

2, messung mit 5 V
g: H. & klingend

Trigger 5. Zug: B klingend
5

6553
info:

08.01.1996 10:51:46
38598114, 78545809

1]

-99

°® Click on the OK but-
ton, and the data will be
shown in another win-
dow.

If needed, you can copy this
information and save it with
a text program.

@ Click on the "X" symbol

on the top right corner
of the window to close it.
The import procedure will
continue.
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CHANGES IN THE DATABASE STRUCTURE

Create a new instrument class:

If you would like to measure an instrument that does not exist in the
database, e.g. a historical instrument, or some special type of signal in-
strument, you can create the structure for such an instrument in the da-
tabase.

The procedure to do this is described in page 178-192. The creation of
a new instrument class is a radical change in the database structure,
hence, it should only be performed by experienced users.

In the "Database edition mode", changes will be written directly into the
database: Errors cannot be corrected any more!

Rename an instrument class:

This is a less dangerous case, and can increase the convenience in the
everyday work.

Example:

You often measure instruments that are strictly speaking Bb-Trumpets,
but that are commonly known as "Bugle" in your country. In this case, you
can rename the instrument class from "Trumpet" to "Bugle" (see page
179 and 182), or if you would like to measure both, you can clone the
instrument class "Trumpet" (create a new class with the same properties
like the Trumpet Class) and name the clone "Bugle", so that both "Trum-
pet" and "Bugle" are available (page 180).

Change the display sequence:

Example: You mostly measure Renaissance instruments, which are
shown at the end of the list of displayed instruments in the tree view. You
must therefore scroll again and again down to the end of the list: That
can be bothersome!

You can insert a numerical entry in the database editor (page 182),
whereby you arbitrarily change the sequence in which instruments are
displayed. This change in the database structure is not critical.
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WORKING WITH 2155

THE WORKING
WINDOWS

The database window
The impedance window
The impulse response window
The intonation window
The acqusition window
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Database in Windows Explorer Look

Additional information Symbol list of menu commands

Menu bar

Data acquisition window Intonation window

4 BI 5 -Sample

[RTest Sitzung i eine aufgenfene Kurve

& Stradivarius 72

£ Tonella & = P
& arious mutes (Tone L2 ]
T RERLEEERE L e e

£ BadHam
£ Comparison
£ Michalitsch
£ Michalitsch_1
=8 Yamaha Wiener Hon

-8 VD

B-8 V2

B 1996.01.09

& v

& vz

=R%]

o v

& vi3

& viz3
& falo — —
& Es
& esalto
Tenorposaune

= " EEEEEE u Se) aem ]

Mundstiick
Fliigelhorm
Tenothom
Euphonium
Piccolo Trompete
Komett
Taschentrompete
Basstrompete
Altposaune
Ventilposaune
Bassposaune

eO0ODODOODOO0ODD  ®DOO0

Natutrampete
aaG

8

i

rRoogOMmMTY

'ooopoooODCOOOD

RPN

L1 e e 5 2

The size of all windows, including the tree view window, can be changed to an arbitrary size with the
mouse, and they can also be positioned anywhere inside the main screen.
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THE WINDOWS

BIAS has 5 windows:

1 Data acquisition window (yellow border) with specific features to measu-
re, simulate and to make statitstical analyses, and

5 windows to display the data

the databese window "tree view"
the impedance window

the intonation window and

the pulse response window

the bore list window

® Trompete =
ac
®B
£ Stadivarius 72
£ Tonella
& Various mutes (Tone
01 WERILG2
aF
& Deslo
o esalo
&G
Hom
o8
eF
£ Bad Hom
£ Compaison
 Michslitsch
£ Michalitsch_1
@ YamahaWiener Horl
& v
0@ V2
B 19960108
& v
& iz
o3
& ve3
& i3
o viz:
& falto
& Es
& eslo

0 Tenomposaune
& TubaVd
£ TubaV
@ TubaVe
eF
& Mundstiick
& Fliigelhomn
© Tenathom
£ Euphonium
£ Piccolo Trompete
& Komett

o]

9 [=] 3
REREREREE

Il ol igixl
1 & =) | g L o
ﬁ|A 21| [smr [Fresim rmeikungen] n sine auigeriens Kuve = =R R Jxl | O || | st [[IT  |
Name Messung | imulatin | Cent S 0 2003 327 -8913~
YYamaha Wiener | (i, /7] tenpeeu: [ 2282 = Venti [vo B R 50
e = =
reretvgse 1 | bl SPIR A ALT PMIMT s o O | ol - e
Seriennummer; i
-50 -
Besitzer
Herstelle! 5
Beschrsibung P i L A
hﬁnhandmsdw& Cet 321 7 9781610 14 30 20
&
Builder: Yamaha & = = = =
Ownerr WIENER: 0 g g 7
o 100 200 00 400 600 E00 700 800 00 1000 1] - T | -
Ersteller Q! ! &
’W [ 00Hz | 0.096 MOhm |- [ ffamaha Wiener Hom'/2 1396.01.03 ol B
Erstelngdtm JRETES]| - rusantwont BEE
2006.03.29 2006 2 S = ) = = [F =l e
B 2] £l ]| o9 ] T = e ||| B[S 2] 23] #| W] o w]
Imported from BIAS 5.1 L
° 1 gog
600
. - 400
200
-200
0 o || g 42 m
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 400 gy ZED SN0 TED S0 E0 SR AN 4ED D 4 AED GO
I 1 o] (& o
[ 3290Hz | 12.092 Ed-3c [U FWamsha"Wiener Horn 0 1936.01.03 | 3785em [ 483rPa | PRF=27.3% [vamaha'iener Hom V0 1996.01.09 =l

Each window has on the top a band with different buttons (icons), that
are used to display, process, print, manipulate or export and import the
data in different ways.

A click on the two icons in the right top corner of the windows opens the
remaining data windows. The data displayed in the current open window
are automatically taken over by the new windows.

Example: you have the impedance window open displaying 3 curves. If
you click on the icon with the tuning fork the intonation window appears
and shows the intonation for these 3 curves.
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THE DATABASE WINDOW

The database window is split in two parts: You can move with the mouse
(as it is commonly done in Windows) the separating line between them.

The left part contains the "tree
7S T o I N T
E gb [T L Tr;e rigt!\t part go?rt]ains atldditiobn?I
5@ Stradivarius 72 > information, an e action but-
E| ..Eltri;nwanus tons.
W Set
W Vedm .
&1 iz _ Which and how many of the buttons
& v3 Erg“p\'}”? you can see and use, depends on
o S Byl whether you have marked in the

=4 Treeview

-0 Trumpet;
---EI Hom
---EI Tenor Trambone
w61 Tuba'V4

w6 TubaVs

w8 TuhaVe

=4 Treeview

& Trumpet

=l

. =@ Bb

---EI Standard Mensur
...a
=)
£ Tonella

= Treeview
E-E Trumpet
...a C
0@ Bh
=81 Standard bensur
E-E& Stradivanus 72
EI@ W10
o B 19951130

i 2008.07.78 23
...r:| W
..@ W
H-£1 W12
...r:| W3
H-0 W23

& Various mutes (Tonella|| Series Number

- 10] %]

b i

Instrument
Trumpet

- [Of ]

A4

Marme

Stradivarius 72

Fabrication Year 1982
214802

Grouping
' By Walve
= By Name

tree view an instrument class, an
instrument, a fingering (=setup) or
a measurement.

If you have marked an Instrument group
you can:

- create a new instrument
- use the filter
- search for an instrument by name

If you have marked a measured Instrument
you can:

- create a new instrument

- insert a commentary

- change the setup

- delete the marked instrument

- use the filter

- search for an instrument by name

- print a certificate

If you have marked a setup (fingering) you
can:

- change the setup

- add a commentary

- delete the marked setup

- use the filter

- search for an instrument by name

- measure with this setup

- edit the bore profile (if it exists)

- display the impedance curve of this setup
- display the pulse response(s) of this setup
- display the intonation of the measurement
- display all impedance curves of the instrument



BIAS THE DATABASE WINDOW 63

EE—— o= |f you have marked a measurement you can:
=& Trumpet - add a commentary to the measurement
g o X - delete the marked measurement
T 4 | | | - search for an instrument by name
Measurement - measure with this Setup
V2 - display the measurement as impedance curve
- EEIE - display the pulse response of this measure-
Bias Series Mr [— ment . )
Tenpeaue 0 - display the intonation of this measurement

AT e Lox]| Grouping of the setups
=@ Trumpet —r _If you have crgated several setups for an
B C ﬁ M ﬂ M .J instrument besides the standard setup, e.g.
2-® 8b 7 & [ one with extra "aaa" and another one with
®-£1 Standard Mensur _‘)V_ % = woom :
& Stadvarius 72 =5 extra "zz" in the name (see picture), you
El . .
WB1 D can choose how these directories should be
----- & ¥0saa Setup grouped.
----- & WDy VO
----- B Vilzz -
BB Y2 Grauping
----- £1 Y2 aaa & ByValve
..... £1 W2y " By Name
..... £ %P2z
+B Sadveriio 7 @ arranged by name (default) & Swneis 72 @ arranged by valve code
o v
v first the setup with the default names is o . first the fingering VO for all set-
E g?g} shown, and then in alphabetical order v ups is shown, then the finger-
o e the folders of the setup "aaa" and lastly 3 ing V2 for all setups, then the
B Vises the setup with the name "zz" 0 Vizom fingering V1 for all the setups,
B Viasa B V3 etC
8 V23isaa & Viaaa -
8 V13iaaa -8 V3zz
8 V123 aaa & V23
8 vizz -6 V23 ama
8 V2 0 V2iaz
8 Vil -6 V13
8 V12 & V1iaaa
8 Vi -6 V13zz
8 V23 & V123
-3 V13 -6 V123 ana
-3 V123zz & V12322

‘Qetnbon Eorser Qoumansicnan Adtessbuch Wanieuge. Lite

= The most important commands are avail-
QM able on the top right corner of the main
O i e e window, no matter what you have marked
= 7 in the database.

D A X ] ] ] [

P
avs03292006

= 3 e

U W0 @0 W 40 %0 00 7 W0 %0 100 T 10 1300 140 1500 1800 10

G2 (06O ES-7 (U v 72V 007074161151
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THE DATABASE WINDOW

THE COMMANDS

Which commands are available in your database window depends on
what you have marked (a measurement, a setup, an instrument or an
instrument group).

As the commands are mostly linked to measurements or analyses, they
will be explained in detail later on, when they become necessary. What
follows is just an overview as introductory information.

Generate a new instrument. Generates a new directory folder for
an instrument where you fill in the measurements. It is recommended to
do it befor you measure an instrument (see page 48)

Editor. The editor has two functions: 1. Change the name of an instru-
ment folder and the names of the setup folders and measurements.

2. Add or change the description (commentaries) of instruments, setups
and measurements (see page 67-70).

Generate a new setup. Creates one or more new setup folders (di-
rectories for VO, V1, etc.) in an already existing instrument. This is useful
if you will be measuring an instrument several times (e.g. with different
mouthpieces) (see page 52).

Delete. Deletes the currently marked element from the database (see
page 66).

Filter. Starts the filter, so that only specific data are shown in the tree
view (see page 41-47).

Search. Starts the database search function.

Measure. Opens the measuring window (see page 130).

Bore profile editor. Opens the bore list and allows changes in the
bore list. This is only active for simulations and optimisation tasks. It is
also useful in conjunction with the optimiser (see page 144).

Print out certificate. Prints out an already existing certificate.



BIAS

opens the Impedance Win-
dow and plots there the actu-

al marked element
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THE COMMANDS
opens the Intonation Window

and shows the Intonation of
the actual marked element

opens the Impulse Response
Window and plots there the ac-
tual marked element

1
r“/

®-8 Trumpet
w8 Hom
-8 Tenar Trambone

-2 Trumpet

=-E Harn

. =61 Bb
=2 F

a0 Weltklang_2
-8 ‘Yamaha Wiener Hom
H-0 F-alto

=-& YamahaWiener Hom
501 W0
---EI 42

| ]

If you have marked for instance the folder "Horn" an you click on the
symbol for "Impedance" all curves of all Instruments (Horns) are
showen in the Impedance Window.

If you have marked for instance "Horn F" an you click on the symbol
for "Impedance" the curves of all Horns in Fa are showen in the
Impedance Window.

If you have marked a particular instrument (see left), then all curves
of that instrument are displayed in the Impedance Window.

If you have marked for instance the setup V0™ only the curves of this
setup are shown. Normally each setup contains only one measurement.

2B Testrumpet
B W0

----- & W0 aaa
-1 W2

----- & VZ aga
-8 W1

-0 W12

-8 W23

5

-w

If you have measured an instrument twice or more times (for
instance with different leadpipes or mouthpieces), then you surely have
generated two or more "setups". In the picture left you see the standard
setup (VO, V1, etc.) and a second one named "test" (VO test, V1 test,
etc.).

If you have marked for instance the setup "test" and you click one of the
3 symbols shown above, only the curves belonging to the setup
"test” are displayed.

These commands help to differentiate between various setups
of one instrument. If you want to display only the data of a specific setup
you need not click on all measurements, separately. Only mark one
folder and click on one of the symbols above.
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hl_h_h_._, Measure

nﬂﬂnr. Flat Impedance
—JI[,— Flaot Pulzeresponze

J /4 Flat Intanation

Ifl_h_h_,‘, Meazure

]]J[nnn Plat Impedance
—JIIF Flot Pulzeresponze

o " Plat Intonation

Filter: opens the filter
(see page 41-47)

Search: opensthe search
window

THE DATABASE WINDOW

THE CONTEXT MENU

A click with the right mouse button anywhere within the tree
view area opens the "context menu" which offers you all necessa-
ry commands you need at your fingertips.

New: generates the folder for a new instrument (page 48)

Edit: add or change the description, name, comments, etc. of the
actual marked element (page 67).

IMPORTANT: the command is always related to the actual marked
element, for instance if an instrument is marked you can change the
name of the instrument etc. If a measurement is marked you can edit

only this measurement.

The commands always apply only to
the actual marked elements!

delete: deletes the actual marked element. To avoid an unwanted
deletion a "security" window (see below) opens:

i BIAS 6 E3

\I?I‘) Continue Deletion?

Mein

=

only a click on "yes" deletes the

element (measurement, setup or the
whole instrument).

ATTENTION:

deleted elements are
irrecoverable!

If you have marked a setup, after the security window shown abo-
ve one more window appears and asks you if you want to delete only
the actual marked element of the setup or the whole setup:

BIAS 6

\?FJ Delete whale Group?

Ja I Mein

* NO means: only the actual part
of a setup (e.g. V12) is deleted.

YES: the entire setup is dele-

| Abbrechen | ted

CANCEL.: aborts the action

Measure: opens the acqusition window for measuring (page 130)

The other commands are self-explanatory!
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THE EDITOR

! The editor has two functions:
B
1. Edit the Name of an instrument, setup or measurement

2. Enter or edit the description of an instrument, a setup or a measure-
ment.

To modify anything, you first have to mark an element (an instrument,
setup or measurement) by clicking on it. After that, the editor can be
started.

There are three ways of invoking the editor:

e Right click anywhere within the tree view ("context menu")

— o Click on the icon in the database window, or

e Click on the icon in the menu bar of the main window (on the top right
corner).

4 BIAS - Integrat d Tools -Sample

o] Y Lo

Trumpet
Bc

ngdlivarius 72
E et

CEEEE i

popooopooo

ute_parts
£ Saxophone
£ Saxophone_perts
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THE EDITOR

S — < INSTRUMENT: RENAME

Instrument - — Fheto * & &

o I e mark the instrument in the tree view
! hame and start the editor
| [Btrad Test

. e type the new name of the instrument

— in the field marked yellow (e.g. "Stradi-
([ et a8 varius 72" in "Strad Test").

Bt - e click on the OK button, and the new
| b name of the instrument will be adopted.

IE“”“’ ] x =

before

=@ Stradivariug 72

T  INSTRUMENT: MODIFY THE DESCRIPTION

juls | Cancel |

S e |f you would like to modify the description, simply click
[rrumpetin Bb = on the "Description" field, where you can type, modify or
delete the text.

IName
IStradTesi
HINT: It is recommended to note in the description of the
Fabrication Year Series Mumber . . . . .
E Y instrument, with which mouthpiece the instrument was
S measured. Similarly, any particularities should be noted
there.

The instrument was measured wirh a Bach 1c mouthpiece| =

HINT: You also have the opportunity to type or modify
o d the production year, the serial number, the owner and the
| = == manufacturer, and to add a photograph of the instrument.

Builcler

| ol x e
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Setup Edit
oK Cancel

Name

[Editor testing

@uda{e Group (All setups with same name)

-Description

& Da not maify any descriptions
C Append given descriplion

€ Replace descriptions
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THE EDITOR

SETUP: RENAME
e mark a setup on the tree view
e type the new name in the marked field

e click on the OK button, and the typed name will be added
to the standard name VO, V1, etc. To undo the renaming,

\d

¥ Update Group (4] setups

invoke the editor one more time, and delete the name that
is written in the yellow field. This will restore the standard
naming VO, V1, etc.

after

=8 V0 Editor testing
@-51 V2 Editor testing

If this box is checked, the new name will be assigned to all parts of
the setup that have the same name (default setting). Clicking on
-8 V0 Editartesting | the box will uncheck it, and the renaming will only apply to the currently
=Rz marked part of the setup.

SETUP: CHANGE THE DESCRIPTION

OK Abbrechen
MNam
| There are three options to change the description, as it is
¥ Gruppe akiualisieren (alle Konfigurationen gleichen Namens) ShOWI’] |n the flgure
T e Leave description unchanged: This is the default
¥ B e D setting, and is used when you only wish to change the setup
Beschreibung name.
Kommentar zu einer Kanfiguration =
& e Append to existing description: In this case, the text
you type will be appended to a description that might already
exist.
=& Tonella Setup -2 Tonella Setup
=R 2 #-E1 YD 2
Grouping Grouping
& By'alve k| & Byalve
" By Name & V3 " By Name
. w8 V23 S
-5 %13 escription @8 V13 escription
__t, V123 Weasured 2006 by James Bond before -1 Y123 teasured 2006 by James Bond after
#-0 Various mutes (Tt ﬂ_ &-01 Yarious mutes (Tt Butitis nottruel ﬂ_

e Replace description: The text that you type will replace the
existing description.
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v Update Group (Al setups with same name)

THE DATABASE WINDOW

THE EDITOR

As it was the case with renaming a setup

(see previous page), you can also decide

by checking/unchecking the box, if the
change in the description will apply for all parts of the setup with
the same name, or just for the element of the setup that is currently

BIAS automatically names every measurement with the current

e Mark a measurement

e Invoke the editor. The original name
appears in the name field. Type the

marked.
MEASUREMENT: RENAME
oK ‘ Cancel |
Session .
date and time.

1995.12.14
Description E@ TEST
rneasurement with no vakve engaged d E@ S0

LB 2007.12.31 14:04:28

d B Test

Temperature 210 % EB kil

. B Penamed

Edit Measurement

o |

¢ You can also add something to the orig- & Test
inal name (date and time). Leave the |
original name, and just add something

to it.

Cancel ‘

Session

IZDD? 1231 14:04:28 Renamed

Description

measurement with second valve pressed

Temperaturg @

new name in this field (see picture).

+-£1 W0
& Ve
2007.12.31 14:04:28 Renamed

MEASUREMENT: CHANGE THE DESCRIPTION

e You can type a commentary about the measurement by
clicking the "Description” field.

Renaming and changing the description of
a measurement only applys to the currently
marked measurement!

MEASUREMENT: CHANGE OR DOCUMENT THE AMBIENT

TEMPERATURE

With the arrows you can change the documentation of the air tempera-
ture. If you forgot to document it before or after a measurement it's an
easy way to add the correct temperature. A correct documented ambient
temperature is important if you want to print out a certificate (see page 14,
92, 94), if simulations will be done (see page 153) or if you want to use the
optimiser. If no value is entered a default of 21°C is set by BIAS.
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When you play e.g. a
¢' with 523 Hz, the lips
open and close like a
valve 523 times per
second.

Through an over pres-
sure in the mouth cav-
ity, air will be pressed
into the mouthpiece 523
times in a second, and
through that, an over
pressure will be gener-
ated at a rate of 523
times in a second.

At the end of the bell,
94-96% of the sound
energy will be reflected,
and only 4%-6% will
be radiated outside the
instrument and into the
room!

The radiated sound is
the "tone" of the instru-
ment, that we perceive.

THE IMPEDANCE WINDOW
HOW AN INSTRUMENT WORKS

The "acoustic" impedance is the quotient of sound pressure over sound
volume flow, or in other words, the resistance that a system (the instru-
ment) poses to another system (the lips of the musician).

Strictly speaking, it is called the "input impedance", but for simplicity
will be called "Impedance" in this manual.

How does a wind instrument work?

The lips of the musician open and close periodically like a valve, and
generate an "over pressure impulse" in the mouthpiece. This over pres-
sure impulse travels (at the speed of sound) from the mouthpiece to the
end of the bell.

@ Thatis: The musician generates a sound wave in the instrument.

At the end of the bell, the sound wave will be almost completely reflect-
ed (1), and comes back inside the instrument towards the mouthpiece.
Hence, a standing wave is produced. But not always:

A "standing wave" is built only when the time that takes for the lips to
open and close (=period) is the same as the time that the sound wave
takes to travel to the bell of the instrument and back.

or:

when the "period" of the lip valve is half of the round trip of the sound
wave, that is, the lips open and close double as fast as in the first case.

or:

the lips open and close three times as fast as in the first case, or four
times as fast, etc.

@ That is: When the bore of the instrument is excited with a particular
frequency (resonance frequency), a standing wave is generated, and a
tone can be played. This tone is called the fundamental or the first natural
tone.

At the same time, a tone (standing wave) of double the frequency can
be generated: the second natural tone, and the same for three times the
frequency: third natural tone, etc.
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WHAT THE IMPEDANCE CURVE SHOWS

What happens in between?

When a frequency is excited, that does not correspond to the "round trip"
of the sound wave in the instrument, the reflected waves that come back
from the bell of the instrument arrive at the wrong time to the mouthpiece:
a backward travelling under pressure impulse meets e.g. an over pres-
sure impulse at the lip valve.

Under pressure + over pressure = normal air pressure = no standing
wave, therefore no tone is possible!

When the exciting frequency is only slightly different from this "round
trip", then a standing wave is built, but only in a very weak form, depend-
ing on how close the excited frequency is to the resonance frequency.

This means, that a tone can be "pulled", that is, one can play slightly flat-
ter or sharper. However, a lot of energy is lost, the standing wave is only
weakly excited, and one has to inject more energy into the system.

@® What does BIAS do?

BIAS excites the instrument with all frequencies and at the same time
measures how strong the standing wave is at each frequency.

Hence, the impedance curve displays the strength of the standing wave
at each frequency. A peak in the curve means that, when the instrument
is excited at that frequency, a standing wave is built, and at that frequen-
cy a tone can be played.

If a peak is higher than another one, it means that at this frequency, a
stronger standing wave is generated, in comparison with other peaks of
the impedance curve. With the same excitation level, this tone will be
louder and will be easier to play than the other one.

The peaks in the impedance curve show where the natural tones exist in the instru-
ment, i.e., what the instrument offers the musician. The musician can only make
minor changes to it.

The first two peaks are always too flat, and do not correspond to what the musician
plays. The reason for this will be explained in the chapter "Intonation" and "Weigh-
ing" (page 120) and depends on both the instrument and the player.
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1 INSTRUMENT = 8 INSTRUMENTS
When no valves are pressed (setup V0), the instrument has a certain length
(e.g., 1.46 m for a B’ trumpet, or 3.8 m for an F horn), and with this setup a par-
ticular set of natural tones can be played.
When the first valve is pressed (setup V1), a piece of tubing is inserted into
the cylindrical part of the instrument, which makes the instrument sounding two
semitones lower. The same natural tones can be played, but they are this time
one tone lower.
When the first and second valves are pressed (setup V12), the natural tones
sound 1 1/2 tones lower, etc.
As with three valves, 8 different valve combinations are possible, one instrument
consists of 8 curves (setups).
The pictures shows schematically the parts of the instrument for the 8 different
setups.
Mouthpiece  cylindrical part Bell used with all setups (valve combinations) ]
2. slide (2. valve pressed) I
Leadpipe conocal part 1. slide (1. valve pressed) I
3. slide (3. valve pressed) 7]

| — Vo0

D== —:4 V2

— —ﬂ %

— I I |< V3

= V12

= — Iﬂ V23

)= —::ﬂ V13

D V123
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THE SETUP

Depending on which valves are pressed, the instrument with three valves
will have 8 different lengths. An instrument with 4 valves will have 16 dif-
ferent lengths, and an instrument with 5 valves would theoretically have 32
lengths, etc.

However, not all combinations are used with instruments that have 4, 5,
or 6 valves, as the extra valves are often used simply to correct the into-
nation of certain notes.

Which parts of the instrument contribute to the actual
length depends on which valves are pressed. This is
called SETUP.

e

$

8 Setups = 8 measurements = 8 curves

Not all peaks of a setup (curve) are used to play a note:

e The first peak (the pedal note) is only very seldomly used, if at all only
for "special effect".

e the 7th, 11”‘, 13”‘, 14t and 15t peaks lie between two musical notes,
and therefore are not used.

Used peaks in trumpets: 2, 3, 4, 5, 6, 8, 9, and 10

Used peaks in F horns: 2, 3,4 5, 6, 8,9, 10, 12, and 16

Used peaks in B® horns: (1), 2, 3,4, 5,6, 8,9, 10 and 12

Used peaks in trombones: (1), 2, 3, 4, 5,6, 8,9, 10 and 12

Used peaks in tubas: not standard, depends on the intonation and the
number of valves.

BIAS provides three setups for trombones:

e 15t position (slide not used, corresponds to setup "VO" of a valve
instrument)

e 3" position (the right hand is placed exactly at the height of the end
of the bell, and corresponds to the V1 setup)

® Q4 + 1° position: In case the trombone has a quarter valve, this
valve is pressed without using the slide.

This constraint is necessary, as the position of the slide is individual and
not comparable. The only setups that are comparable are the nqst posi-
tion" and "3 position" setups. Make sure that the "slide hand" is placed
exactly at the height of the bell when you use the n3rd position".
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WINDOW ELEMENTS

Basically, each BIAS window contains all commands that are needed
for display and processing of the displayed data in the top area.

The "Status bar" is located on the bottom of the window, and it pro-
vides extra information (depending on the cursor status).

Additionally, the "context menu" is opened by pressing the right
mouse button, offering more commands.

print curves

window
arrange-
ment

export picture by copy to clipbord
export curves

zoom out/in
plot manager
remove active curve from window

open the pulse response and intonation window

remove all curves from window

=4 Acoustical Ir pedsnce

S| £ * || | 4900 % Junweighted 7 - /

hOhm Weighting

oy - . -Color of the "active" curve - : ;

aof | CusOn el b

BO

40

201

0] ; ; ; _ ; _ ; "
0 200 400 60D 800 1000 1200 1400 1600 1800
I*?M.E Hz | A 20846 F5 +39c U v231996.01.25 *

| I
Frequency at the Weighting Information on the "active" curve

current cursor po-

sition

Musical note at the cursor position including the
deviation from the reference frequency in cent

Impedance value in
Mega Ohms at the
cursor position for
the "active" curve.

Horizontal axis "X": Frequency in Hertz (Hz)
Vertical axis "Y": Impedance in Mega Ohms
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[

Ifyou click on the im-
pedance icon, and
at the same time
press the Shift key,
the marked element
will be displayed in
a new additional im-
pedance window.

You can generate
many such windows
with the Shift key.
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DISPLAY MEASUREMENT

® To display a measurement in the impedance window:

Mark a measurement in the tree view of the database window, or a setup
(e.g. the directory that corresponds to the valve code marked V23), or
an instrument (e.g. tonella) or an instrument group (e.g. horn), and click
on the impedance icon (either in the database window or on the top right
corner of the BIAS main window).

The impedance window will open:

e when you had marked a measurement, it is displayed as a curve

e when you had marked a setup (e.g. the directory "V1"), and that direc-
tory had several measurements in it, all these measurements are dis-

played

e when you had marked an instrument, all measurements corresponding
to this instrument are displayed

e when you had marked a whole instrument group (e.g. horn), all meas-
urements of all horns are displayed.

After BIAS has "filled in" 50 measurements in the window, a security check
asks if you would like to proceed or abort the action.

® DRAG&DROP: when the window is already open and you

would like to add a measurement (or a whole instrument), simply drag
and drop it from the database tree view (pressing the left mouse button)
into the impedance window.

~lo|x|
@ Trompets B E
sc A X
®B
& Stradivarius 72 | || 7
B3 Vvl Messung
H S ;33? L; ?g 03 =4 Akustische Impedanz
- o [ — = =
Ea\ézmaﬁmstl~ St ‘@|’J‘.§,‘ﬂ‘g‘¢‘ EJ g . @003 fngewichier =] | | 7
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& ves
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THE ZOOM
| Akustische Impedanz_____________________________________ HABEE ® Zoom in:
e ﬁ‘@“ﬂ o[l 902 Dracwewver =1 0 W 7
L e e e g e e e e e e e e g e e To increase the size of the pic-
ol o : : : : : ture, simply click on the left
anl ﬂ mouse button and drag a rec-
al Ll tangle
al M
0y -y The area inside the rectangle
20y of - will be expanded in the whole
MR : : : : . window.
1] 200 400 600 Go0 1000 1200 1400 1600 1800
| 7055 Hz | 68.835 F5+17c |1 [Stradivarius 720 1935.11.30 You can use the zoom feature

as often as you like.

w4 Akustische Impedanz

= @® You can slide over the whole

| Akustischelmpodanz &
Blo2] 2l =] @] [0 B =0 ] curve with the scrolling bars
e that are located on the left and
: : : : : : : : : bottom edge of the window.
7y -
&0 )
: . : : : : : 5 5 You can slide over the whole
al N N ing the arrow buttons at the
T : : F DN : extreme ends of the scrolling
30 Hz ; .
Cl g0 @en es0 700 720 740 760 A0 e00 620 84D 8D g0 23 bars, or by click-
= | 0} :
[ 7055 Hz | E8.835 F5 +17c U Stradivarius 72 w0 1995.11.30 u u ing the keyboard
arrow keys

® Zoom out:

I-J Clicking on this icon will gradually reduce the magnification.

@ Clicking on this icon restores the original setting.

You get the same effect if you "Double click" anywhere inside
the plot area of the window.




THE IMPEDANCE WINDOW 79

DISPLAY AREA - Whole area

BIAS measures basically from 0 to 4000 Hz (and also above), and all the
measured data are stored. But normally not the entire frequency range
is displayed, but only those areas where natural tones of the instru-

Additionally, the range between 0 and 20 Hz is removed, as in this range

BIAS
ment are located.
measurement errors can occur.
55 |2 ] ] e | [] |
hChm
o o e
. : : : :
sl
ol
i} N N N 5 N :HZ
1] 500 1000 1500 2000 2500 3000 3500 4000 4500
=4 Akustische Impedanz - 2
@"g‘y ﬁ‘g‘\?‘ | . [ 40072 Unoewichter =] @ W/
tOhm
60 : : : : : : : :
40
20
o) : : : : : : : ; e
0 500 1000 1500 2000 2500 3000 3500 4000 4500

=4 Acoustical Impedance

EE R

b

Blq - - - e -
- v Magnitude .

[ - Fhase

B0y - - Recorded Range

50

40

Beside you can see the
whole range for a bass tuba,
and below for a trumpet.

A particular optimised fre-
quency range for each in-
strument is saved in the
BIAS database, so that you
do not have to use the zoom
feature.

BIAS shows automatically
an optimal window range for
each instrument:

Trumpet: 0-1800 Hz
Trombone: 0-1200 Hz
Horn: 0-1500 Hz
Tuba: 0-1000 Hz

Whole area:

@ If you nevertheless wish to see the whole area, right
click anywhere inside the display area, to invoke the "con-
text menu". Select "Recorded Range", and you will see
the data up to 4000 Hz and above (e.g. 6000 Hz).

@ If you wish to restore the display, right click again and
select "Recorded range".



80

indicates the name of the note that corresponds
to the frequency at the cursor position, including
its deviation (in cents) from an equally tempered
scale. The picture shows that the marked peak
lies on the note C

BIAS THE IMPEDANCE WINDOW

THE CURSOR

On the left hand side, directly beside the vertical Y axis, there is a red
line, the "cursor™. Move the mouse towards the Y axis until the point-
er turns into a double arrow (see picture).

Drag the cursor to the right. You can drag the cursor over the whole

curve. All values of the curve that lie at the cursor position are shown in
the status bar on the bottom of the window.

=4 Akustizche Impedanz

B2

| %

440.0 % |JUngewichtet

2l 3]®

Hz
1800

0 200 400 800 1000 1200 1400 1600

[ 0.0 Hz | 0.046 MOhm — [U [Stradivarius 72 v2 1885.11.30

THE STATUS BAR SRR e

and that it is 10 cents too

5!

Hz
0 2n0 400 600 800 1000 1200 1400 1600 1800

sharp.

Frequency at the
current cursor po-
sition

!

| 8874z | 97.477 [C#5 +10c

|'P [Btradivarius 72 V2 1995.11.30

Indicates the weighing of the curve (see page 122)

| EBR7.4Hz | T

Impedance at the current
cursor position in MOhm

97 477 |C#5 +10c

F |Stradivarius f2 82 1995.11.30

1

Name of the instrument, setup and
date of measurement
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—i ‘ If you want to

5 apply an ac-

tion to more

(or all) curves you have

to use the Plot Manager
(see page 84)

8D 2
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THE "ACTIVE" CURVE

Whenever many curves (=measurements) are displayed inside a win-
dow, the program must know to which curve it has to apply the current
action.

Actions can normally be applied only to one curve: the "active curve®.
The default active curve is the one that was last invoked or loaded. The
colour of the active curve is shown in the circled field.

a 200

400 00 G0 1000 1200 1400 1600 1800

| 8158Hz |

70

021G#531c | U [Stradivarius 72 %01995.11.30

The information shown in the status bar also applies for the "active"
curve.

® To change the active curve:

In the above picture, the active curve is the blue curve. If you wish to
make the yellow curve active, simply click with the mouse on the yellow
curve. The colour in the circled field will then change to yellow, and all
following actions, as well as the cursor values and the information on the
status bar, will correspond to the yellow curve.

The note names in BIAS always follow the American notation:

Subtract "3" to convert into European notation.
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® To change the colour of the "active" curve:

A Akustische Impedanz
Il k| Rl E
tOhm N~—
a0 : R
FLIE
(<115
50
404 -
3 )
apd 1|

1o £ L
0

4400 2 [Ungewichtet 7] 7 V74

: : Hz
1400 1600 1800

0 200 400 600 800 1000 1200

| 7055Hz | £8.535 F5 +17¢c ['U [Stradivarius 72 019351130

Click on the colour field and choose a colour from the colour palette, or
define a new colour.

Fabe T EE
G nFlfarben:

CrreEr mrer
i g
T .
B il
ENEEEEEN
EENENT .

Benutzerdefinierte Farben:

Farben definieren »» "

0K | abbrechen |
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THE COMMANDS

All the commands you need are located on the top edge of the impedance window.

Save the window size and position

Copy the curves to the clipbord

remove the active curve from the window

remove all curves from the window

choose the colour of the active curve

Export curve(s) Choose the reference frequency for a4

=4 jucoustical Innedance

T b = : = :
% @T * ?‘;} % j o= |Unw9|qlmed =]
& ¥ -
Plot Manager Choose weighting

Switch to the impulse response window

Zoom out one step Switch to the intonation window

Show the default area

Print curves

Clicking on this icon saves the current position and size of the window, so
that whenever BIAS is started again, it will be arranged like that.

Clicking on this icon reverts the shown area (e.g. after having zoomed in)
to the standard value.

5

-] Clicking on this icon zooms out one step.
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THE PLOT MANAGER

The plot manager is an important tool to organise and administer curves.
Whenever you wish to perform an action that should apply not only to
the active curve, but to some or all curves, click on this icon, and the plot
window will appear.

The picture below shows the invoked plot manager, showing a complete
instrument (8 curves) that has been loaded into the impedance window.

Clicking on the green arrow will perform all possible changes that you
have made.

Clicking on the red arrow aborts the actions, and leaves everything un-
changed ("Cancel").

E:'; Grupc e bearbeiten

v X G
Active | Calor | ieight | Freq | Delets |Session Coamrett
O | | u 440.0 O inB: WERIL<-2 W0 19951214 measurement with no valve engagedl

N O | | u 4400 O inB: wWERIL<-2W2 19951214 meazurament with second valve pressed|
I O O U 440.0 O inB: WERILX-2%1 13351214 measuremnent with first valve pressed
o O [ | u 440.0 O inB: WERIL<-2121995.12.14 meazurement with firzt and recond valve pre
I O [ ] U 440.0 O inB: WERIL¥-2%3 19951214 rieasurernent with third valve prezsed]
| O ] U 440.0 O inB: WERILX-2%23139512.14 measurement with second and third valve pr
N O O u 440.0 O inB: WERIL<-2%131995.12.14 meazurement with firzt and third valve presse
I = [m] U 440.0 ] in B WERILE-2%123199512.14 | measurement with first, second and third val

This field shows the instrument in-
tonation, the name, the setup and
the date of the measurement

By clicking on the colour This field shows the
field you can specify the co- setup of each measu-
lours of all curves rement (curve)

By checking this box you
designate a new "active"
curve
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THE PLOT MANAGER

® Choose and display the weightings
(go to page 119-126 to learn more about the meaning and sense of
weighting)

The column "Weight" shows the display mode of each curve. All imped-
ance curves are displayed by default "unweighted" ("U"), i.e. exactly how
they were measured. Clicking on one of the fields in the "Weight" column
(see picture) will open a drop-down menu, where you can choose the
weighing of each curve.

Active | Colar ‘ YWeight | Freq | Delete |Sessiu:un
d || u 4000 O in B: WERIL=-2%0 19951214
ol O [ | u 200 O in B: WERIL=-2%21335.12.14
: O O |Unweighted j| v X @ RILx2Y1139512.14
d [ | u auu O in B WERIL=-2%121995.12.14
wl d [ | u 4000 O in B: WERIL=-2%3199512.14
ol O | u 200 O in B: WERIL<-2%231395.12.14

Choose e.g. "Mezzo Forte"

If you click on the blue check mark, the selection only applies
to this particular measured curve

If you click on the red cross, the action will be aborted
and nothing will be changed

oo B: WERILX-2 If you click on the "world" icon, the

Unweighted =l v x @@L selection will apply to all curves

Urweeighted 0 | nEWERIL<-2Y

Stanclard O in B WERILK-2

Fiano .

bezzoForte M in B: WERIL-2

Farte 1 in B: WERIL<-2%
u 440.0 O in B: WERILS-2

Weighted (forte) impedance curve of a trumpet

Unweighted impedance curve of a trumpet k

200 400 600 800 1000 1200 1400 1600

. Hz
200 400 BO0 800 1000 1200 1400 1600 1800



86

BIAS

THE IMPEDANCE WINDOW
THE PLOT MANAGER

® Choose the reference frequency

You can choose a different reference frequency for each curve (=setup
=valve setting) separately

What is the reference frequency for?

It serves only as a "reference" for the note that is shown in the status bar
when the cursor is scrolled across the window, and has no influence on
the calculation of the intonation displayed in the intonation window.

Itis by default set to a4 = 440 Hz, i.e. the note shown in the status bar (on
the current cursor position) and its deviation from an equally tempered
scale (in cents) is based on 440 Hz.

On the "Freq" column click on the frequency of the chosen curve, and
a drop-down menu will appear, where you can change the frequency by
clicking on the arrows.

T e
v X 7
Aclive | Caolor | weight | Freg | Delete |Ssss|un Comment ﬂ
[m] || u EEBE Bimaligius 7210 71995.17.30
=] [ ] u S v % @ vaius 72Y2739571.30 comEHm
[m] [ u] u : inB: Stradiygy V11996.11.30 comZIim
wl ] [ | u 4400 O in B: Stradivanius 721 1935.17.30 comZIilim
wl ] [ | u 4400 ] in B: Stradivanius 7212 7935.11.30 comIm
wl ] [} u 4400 ] inB: Stradivanius 72%31395.17.30 comBIm
wl ] [m} u 4400 ] in B: Stradivanius 7223 1935.11.30 com7IIm
wl ] [m] u 4400 ] in B: Stradivanius 721379351130 comSIm -
KIS a7
L e clicking on the blue check
4436 * |+ x Pvarius 72 ;
e ) mark will make the changes
AdC o — S o T o O L Lo | effective

e clicking on the red cross will abort the actions

e by clicking on the world icon, the modified frequency will apply to all
curves

e Clicking on the green check mark will close the plot manager, and
all the changes made will apply to the impedance window.

e By clicking on the red cross, the plot manager will close, and the chang-
es will be cancelled.
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® Remove several curves from the plot

You can remove either the "active" curve or all curves from the window
with the shown icons in the menu bar.

Use the plot manager if you wish to remove only a particular set of
curves.

" Gruppe bearbeiten In the column "Delete" you can mark (by clicking with
v X ~ the mouse) several curves.
Active ‘ Calor ‘ ‘wieight ‘ Fleq(DeIata]Sessmn ‘
o ] u 4400 Nag@? | in B Stadivarius 720 1995 11 30 L. .
B T B U | i oilhE St 2 TE Clicking on the green check mark will delete the
| o [] u 400 @ inf Shadivaius 7241 1355 1130 marked curves from the window.
O [ | u 4400 3] in B: Stradivarius 72%1 1935.11.30
O ] u MO0 [ inB: Shadivarius 7212 1935.11.30
O 7] u 00 [  inB: Shadivarius 723 1335.11.30
O [u] u MO0 [ | inB: Shadivarius 7223 1995.11.30
O [u] u MO0 [ | inB: Shadivarius 7213 1995.11.30
1|
Add or edit a commentary to a measurement
@ You can add or edit a comment to a measurement by clicking on the field
"Comment".
This comment is only associated fo this
v % 7 measurement, and is different from e.g. the
Aelive | Cokr | weight | Fisa] Deles [Sesion Connent \ description, which is assigned to the whole
5] L} u 4400 O Tonella¥01996.01.25 K - .
O ] u 400 O | Torelsv21396.01.25 \D‘eséﬁsleegnenmg?u‘:mw =l instrument or Setup.
M a o u 4400 O Tonella¥l 1936.01.25
= ml || u 4400 ml Tonela 12 1996.01.25

HINT: It is more convenient to edit a commentary (=description) in the Edi-
tor (see page 67).
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"Copy to Clipbord"

This command is especially convenient: You can copy the curves from
the current window directly into a text or layout program. BIAS adds a
legend automatically.

Clicking on the icon copies the whole content of the window into the clip-
bord, to be pasted into e.g. Word or any other text program, by invoking
the command "Paste" or by typing "Ctrl+V" inside the opened text docu-
ment.

Example in Windows Word:

This feature has proved to be very useful when creating documentation
for customers!

iZH Dokument] - Microsoft Word Ol x]
-~ Datei  Bearbeiten @nsicht  Einfiigen  Format  Eglras Tabelle  Fenster 2 AdgbePDF  Aciobat-Eommentare Frage hier eingsben - X
NEEHS" SR_RY LRRd oo | @BORSEB B9 0 F), Al AL =
L L AR | Endoiilige Version enthélt Markups v Anzeigen+ | o Wy Uh o ‘ id- ‘ (e | B~ OO @

[x] [ R ENEEENEER :4-|‘5I-\-s:|‘7-:-8‘\:ﬁ-l‘lln‘\-11:|‘12-‘|-13‘\:14-|‘1I5‘\-_ =

Fabe  Gewicht Messng
- Unweighited  Shiadivarius 72 V0 2007.07.23 1508.37
- Unmeighied  Stradivanus 721 1

Unweighted Stadvaru: 72V123 133511 30

(RS S VR I SRR - B B A B - BRI B S B SN B SU BE BE B
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PRINTING

You can print from all windows the respective diagram (intonation) or
A= curve (impedance/impulse) by clicking on this icon. You have the follow-
= ing options:

e print curves or diagrams
e print only the description and commentary
e print a certificate

After clicking on the printing icon, the following will happen:

e a window will open, where you can choose the layout
e the print preview will be shown
e the printout will be sent to the printer

The layout window

print the contents of the window
print preview
print only the description

print a certificate

Printe. Setup

it o0t | Frint Comments I Frint Certificate |

Fontfor Legends: JArial e

@im Legend

Header| trompete

El

-8
-

Ib\asdéO ?
! !
adds the legend
here you can
choose the type
\/ \/ and size of the
here you can type the name of your com- font

pany or other information  /

add the date and time
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PRINTING
The layout window
[Printer Setup x|
Print Plot | Print Comments | Print Cerificote |
FontforLegends:  [Aial 3
¥ FrintLegend
Header| Fantasy Brass Ltd. o
ICommzm Fr
Clicking on this icon will open the Windows Font Window, where you can
Ffp choose the font type and size. You can choose different fonts for differ-

ent fields (legend and company name).

Schriftart 7|
Schriftart: Schiftschnitt: Schriftgrad:
ISlandard
= here you can choose:
Avial Black 1 |Kusiv
() Arial Marrow Fett
B AvartGarde Bk BT Fett Kunsiv

T BankGothic Md BT
T Bauhaus Hv BT
H Baukaus LtBT hd|

e the font type
e the font style
~ Effekte

I™ Durchgestrichen i ® the font Slze
I Unterstrichen AaBbYyzz [ ] the font CO|OUI'
Farbe:

I-Schwalz hd Skript;

Clicking on this icon will insert the current date and time

Hint: you have to mark (with a mouse click) the corresponding field
(see picture) first! If the field is not empty, the date will be added.

Printer Setup

Print P1ot | Print Comments | Print Certficate |

FontforLegends: Arial f

¥ Print Legend

Header| Fantasy Brass Ltd.

[ Comment 1.07.2008 12:29: 0]

g ‘ Clicking on the print icon will open the print preview window.

o
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PRINTING

Clicking on the X button located
on the top right corner of the win-
dow (circled in red) will cancel
o the whole action.

Hersteller
22122007 1516520

Clicking on the printer icon lo-
cated on the top left corner of
the window (circled in green) will
open the Windows print window,
where you can choose the printer
and send the printout.

Lo 3@ 8 M/ SENECDENEBHD 1009 ABOLBTASTO SR | DusHas. | Sasenei |[[onss LS pacerrace.| | S DO NIV 1520

Drucken The Windows print window.
i~ Drucker

ame: Laser)et 1010 Eigenschaften... BIAS W|” Select " Portralt" or

Status: Eereit

T bpLasedel 1010 "Landscape" automatically de-
St DO pending on the printout.

Kommentar

~ Druckbereich Exemplare

1% Alles Anzahl Exemplare: |1 3:
1 Seiteri o [1 i [
1 i erkizring Ijl

Abbrechen |
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Print a certificate

With BIAS you can print a "certificate" for a measured instrument, which
will include in a standard A4 page:

e the pulse response
e the intonation diagram (referenced to VO0)
e some text which contains the following:

e Name of the instrument

e Serial number

e Date when the certificate was printed

e Date of the measurement

e The operator or creator responsible for the measurement
e The reference intonation for a1 calculated by BIAS

e an extrapolated "normalised" intonation

e the pulse response factor as a measure of playability

The pulse resonse was chosen for the Certificate print out (instead of the
impedance) because it clearly shows manufacture errors.

The Intonation is displayed with "standard weighting" and referenced to
the pitch of the setup VO (no valve engaged).

In order to get a Certificate print out, certain preconditions must be full-
filled:

1. a serial number must have been entered in the corresponding field. If
this is not the case you can enter the serial number now: click
on the Instrument name in the tree view to mark the name and A
then click on the editor icon to edit the serial number.

2. In the window from which you start the certificate print out are allowed
only data of one single instrument.

3. If an instrument has more than one setup (e.g. the default setup "VO,
V1,..." and one additional e.g. "VO Simulation, V1 Simulation,...), the
currently open window may contain the data of only one setup and no
mixture.

4. A Certificate print out is only possible for already saved data.
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HINT: As the name of the person who was logged in in BIAS during the
= measurement (that is, who performed the measurement) appears in the
certificate as the "Operator", you should have created a "user" (see page
27). Otherwise BIAS sets the Operator name automatically to "[WK".

22

® To create a certificate:
1. Load all measurements corresponding to a particular setup of an in-
strument in any window (impedance, intonation or pulse response win-
dow)

2. Click on the printer icon

B X 3. In the layout window, click on "Print a cer-
< tificate"

Frint Plot | Print Commentf Print Certificate

" Title Black Left

e You can then choose where the text will be
printed (top left or top right)

& Header Right

Examiner willied Kausel

e You can also type a commentary in the
field "Description". Keep in mind that this
whatever is written in this field will not be
printed, as it is intended to serve as informa-

Descripion |

tion for you.
Wl e Clicking on the printer icon will open the print preview
I 0 - window, showing the pulse response as checkup.
A e LA . o .
S U U@ \v/ — 4. Clicking on "INTONATION" (red circle in the picture on
| T N i the left) will show the intonation diagram for check up.

e By clicking on the corresponding icon (red circle in the
picture on the left) you can decide if only the standard fin-
gering will be shown (see page 116), or all fingerings.

e You can also show the deviation of the intonation of the
@ AW mWme s s notes (default A,) with any frequency, by clicking on the
IR Bl AT R : arrows corresponding to the field located on the right.
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5. Click on the "OK" button, and then on the printer icon of the print preview
window, and the certificate will be printed.

ZERTIFIKAT

PAM TrplehomHom  Dotmsst
L7SIL  esaormae
5122007 ek
15011086 Comwren
Wifrisd Kansel Gt

Actual Tuning(a4): 447.1 Hr @230°C

Horaliced Taning #4356 Hx @I10°C (29 CantF C)
Pulssmwonfidar 44 0%

PULSANTWORT

- T T

INTONATION

= =
As you can print a certificate many
CERTIFICATE Q times, BIAS numbers them auto-
PAX Triple horn Horn  reflmen matically. The number beside the
et word "Certificate" (red circle in the
B picture on the left) indicates how

. o many times the current certificate
Actual Tuning (a4):  447.1 Hz @ 23.0°C .
Normalised Tuning  445.6 Hz @ 21.0°C (2.9 Cent/°C) has been ISSUGd .

Pulse Response Factor:44.0%

HINT: You can issue a new certificate, or print a copy of an already
existing certificate.
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® To print a copy:

Click on this icon on the database window. A selection screen will appear
(see picture below), where all certificates that have been issued so far
will be listed. You can simply choose one, and print a copy of it by clicking
on the printer icon.

e By clicking on the red cross

il |Descriptmn E xaminer |Dale you can de|ete the cu rrent'y

“willried Kausel 31122007

e et mgrk_ed cert!fl_cate from the list of
willried K ausel 31122007 eX|st|ng certificates!

@ Documentation of the pitch for A,

CERTIFICATE |
PAX Triple horn Horn Instrument: . o }
1761L  Serisho Beside the common specifications, the fol-
19.07.2008 Printed: . . ' . . ge
15011006  Measwed lowing will be also specified in the certifi-

Wilfried Kausel Checled by

cate:

Actual Tuning(a4):  447.1 Hz @ 23.0°C
Normalised Tuning  445.6 Hz @ 21.0°C (2.9 Cent/°C)

Tt o

TR e "Actual Tuning" and

e "Normalised Tuning"
This is because:

e |t is well known that the room temperature influences the pitch of a
wind instrument. This is the reason why the basic pitch of instruments
measured at different temperatures is not comparable!

e In our experience, customers and instrument makers attach great im-
portance to the basic pitch! To be able to establish comparability, BIAS
takes the measured basic pitch ("Actual Tuning"), and calculates
from it a fictitious basic pitch at a temperature of 21°C ("Normalized
Tuning").

WARNING:

Temperatur; I 228

That only works, if you entered the current ambient temperature in the
corresponding field in the measuring window already before you
start the measurement! (see page 134).

i ‘\" HINT: The intonation given in the certificate is "concert pitch"

(o)

You do not have to have loaded all curves from a setup. If you have only
loaded one curve, only one will be displayed.
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By clicking on this icon, you can:

e export the curves in "csv format”, to be used or processed with
other programs (e.g. excel), or

e save the curves in "BIAS 5.1 format" as a "bia-file", to be able to
import them into an other BIAS 6 database or to read with another
program (Optimiser, VIAS, etc.)

Clicking on the "Export" icon opens the export window, which shows all
currently loaded curves. Clicking on the check box that belongs to the
curves you choose which curves are to be exported.

exportin
CSV-format In the following picture, all 8 measurements of a trumpet are loaded
(valve 1 was measured twice). By clicking on the check boxes you can
choose which data are to be exported.
export in

BIAS5-format

Export Data

Close « C5Y Format
Export

v X

™ Include Phase Data
3 BIASE0 Compatibility Mode \

Also exports the "header" (the identifier of the instrument) with the

data (recommended!).

Include Headers
¥ Include Impedance Data/. Additi I ts th
[ Include Pulse Response Data <——r—— Itionally exporis the

pulse response data

[ in Bl Stradivarius 72 %0 1995.11.30

in Bb: Stradivanus 72 %2 1995.11.30
otradreanus 72 %1 19951730
[ in Bh: Stradivarius 72 %12 1995.11.30
[ in Bh: Stradivarius 72 %3 1995.11.30
[ in Bh: Stradivarius 72 %23 1995.11.30
[ in Bh: Stradivarius 72 %13 1995.11.30
[ in Bh: Stradivarius 72 %123 1995.11.30

|

in the impedance window

By clicking on one of these check boxes you can choose which
curves will be exported (in the picture: only V1 and V2)

+  Clicking on this icon marks all curves

% Clicking on this icon unmarks everything

. Exports the impedance values

e Additionally exports the phase data

Loaded measurements (curves)



@® Procedure:

A B C
| 1 Stradivarius 72 %0 1995.11
| 2 |Freg Impedancedata
| 3 | 0 004558506
| 4 05 005143591
15 | 1) 005702421
| B | 15 005220201
| 7 2 00BEa5527
| 8 | 25 007091144
1 8 | 3 007434087
| 10| 35 007715324
11 4 007935026
112 45 003111615
| 13| 5 003240763
| 14 | 55 008334513
| 15 B 0,0840051
| 16 B5 008445577
| 17 | 7 008475427
| 18 75 008494602
REN 8 003508552
| 20 | 85 008213778
| 21 9 008518019
|22 95 008520443
123 10, 003521834
| 24 | 10,5 008522654
| 25 | 11 008523355
T 115 0 NAR2475
M
S P (Y LY
LI T A
Y I | Y Y VA A R R WA WAW
MR NIVAYEYRYRYRYEY
NI WAVEVERVERVERYERT Y
B V2 0/ VA T T
LV

If you delete everything from
row 2500 till the end, you get
a zoomed image.

Speichern unter K E3
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EXPORTING DATA

1. Choose the data you wish to export

2. Choose the curves you wish to export

3. Click on the "Export" button

4. Choose the name of the file and the directory where
it should be exported

5. Close the export window

<]

j Q 1.1' 9 Ev
| WA |2 Budapest 2005 I[C2FOTOS 1 [ big |
| At I CURIOSA I[CFOTOS 2 ab "
|LJAES 2D 1AS  gescannt [ FOTOS 3RETI
I AUSSENIMSTITUT I DATEMBAMKEM [ FOTOS 41200
IL_JBEARBEITEN I DISET worletzte version [ FOTOS & 200
| BILDMATERIAL I FILM Fur [CJFOTOSE[ 200

| 2

[rateinarne:

D ateityp:

|“.u:sv

Speichern I
j Abbrechen |

I Export Dateien [*.C5Y]

i

The picture on the left shows such a "csv" file (only one curve and only
the impedance were exported) when opened with Microsoft Excel. On
the first column it contains the frequency, and on the second column the
impedance (for a frequency range from 0 to 4000 Hz, with a point every
0.5 Hz). The plot below can be generated with the Excel automatic plot-
ting function:

a0

ao

70

B0

a0

40

30

20

— in B: Stradivarius 72 V0
1995.11.30 Impedanzwerte

in B: Stradivarius 72 %0 1995.11.30 Impedanzwerte

T

402 803 1204 1605 2006 2407 2608 3209 3610 4011 4412 45813 5214 5615 6016 B417 6313 7219 7620 8021
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EXPORTING DATA

As an example, the picture
A 8 | ¢ [ o | E | £ | &6 | H | I | = shows an Excel file where

| 1] in Bb: Stradi in Bh: Stradi in Bh: Stradi in Bb: Stradic in Bh: Stradic in Bh: Stradi in Bb: Stradi in Bh: Stradivarios .

| 2 |Freg Irmpedanceda Impedanceda Impedanceda Impedanceda Impedanceda Impedanceda Impedanceda Impedancedata the |mpedance values Of all
3 0 004558586 004558586 3,09947753 004558586 004558586 004558586 496388531 004558586

| 4 | 05 005143591 005143581 270419717 005143581 005143591 0,05143591) 4 50380411 0,05143581 8 curves were eXported.

| & | 1 005702421 005702421 005702421 005702421 005702421 005702421 005702421 0058702421

| B | 15 006220201 006220201 006220201 006220201 006220201 006220201 0,06220201 O,06220201 Th . b I h

7 2 00RGH5527 0 [ABGSS27| 00BARES27| 00AGESS27 0 RGESS 0RBEA527 00RAESS27 0,0RESS27 e picture below shows
| B | 25 007081144 007091144 0,07091144 007091144 007091144 007091144 007091144 0,07021144 the Corresponding p|0t The
g 3 007434087 007434087 0,07434087 007434087 007434087 007434087 007434087 0,07434087

| 10| 35 007715324 007716324 007715324 007715324 007715324 007715324 007715324 0,07715324 data from row 3500 onwards
| 11 | 4 007939026 007939026 007938026 0079359026 007939026 007939026 007939026 007935026 were deleted

| 12 | 45 003111615 008111615 005111615 008111615 008111615 005111615 008111615 008111615 .

| 13 5 008240769 005240769 008240769 0082407659 008240769 008240769 0,058240769 0,08240769

| 14 55 008334513 008334513 0,08334513 008334513 008334513 0,08334513) 0,08334513 0,08334513

| 15 | 6 00840051 00840051 00840051 0,0840051 0,0840051 0,0840051 00840051 0,0840051

a0
a0
70 +— mi
[A ﬁ ﬁ f ﬂ —— in B: Stradivarius 72 %0 1995.11.30 Impedanzwerte
60— 4 f l' i ‘I | \ —— in B: Stradivarius 72 2 1995.11.30 Impedanzwerte
ﬂ n m / ﬂ [ ;II N% in B: Stradivarius 72 %1 1995.11.30 Impedanzwerte
a0+ - ﬂ| i || i j N in B: Stradivarius 72 1 1895.11.30 Impedanzwerte
“ “ || r [ ,J \ \“me — in B: Stradivarius 72 %12 1995.11.30 Impedanzwerte
40 +— } } } \ I’[ \ [ : U8l —— in B: Stradivarius 72 V3 1995.11.30 Impedanzwerte
RN —— in B: Stradivarius 72 %23 1995.11.30 Impedanzwerte
0 __} f \[u / | l ) “ ) | I ! AM‘IIM\ \ L ; w% — in B: Stradivarius 72 %13 1995.11.30 Impedanzwerte
1 i l M\%{/& LY in B: Stradivarius 72 V123 1995.11.30 Impedanzwerte
o 1 /A W /J | ]] I “ ] | \MM %7
10 / t v
e
0

1 172 343 514 BBS 856 1027 11598 1369 1640 1711 1882 2053 2224 23595 2666 2737 2508 3079 3250 3421 3592 3763 3934

= e @® Whenever you export several types of data, e.g. impedance and pulse
= 5 g response, or pulse response and phase, one type of data will be fol-
] i lowed by the other.

5 a12

o © | & | = . . . . . )

H o | e |3 That is: First the 8000 impedance values are written in the first column,
& 2 § § then after a row with the label e.g. "phase", follow the 8000 phase values
2| g]g (also in the first column).

[20] q:’s)

EAC I

2| © | o o

EI = E The picture on the left shows the data arrangement in a csv file if you
= g 'f’_g export impedance, phase and puls response data of two setups.
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EXPORTING DATA

@® Whenever you need to export the data in "BIAS" format, check the box

i

(with a mouse click) marked "BIAS 50 compatible mode"

Choose which curves should be exported (in the picture below all curves
will be exported) and click on the "Export" button.

Using the BIAS 5 format for each curve (=setup) a separate .bia-file is
created.

Export Data

Close OBV Format [ heluceHeadErs
¥ | hcludempedance Data
Export | helidePulse Besponse Dats
= hclude Phase Data

v X ' BIASED Compatibility Mode

in Bhb: Stradivarius 72 %0 189511 .30

in Bhb: Stradivarius 72 %2 189511 .30

in Bhb: Stradivarius 72 %1 189511 .30

in Bb: Stradivarius 72 %12 19951130
in Bhb: Stradivarius 72 %3 189511 .30

in Bb: Stradivarius 72 %23 19351130
in Bb: Stradivarius 72 %13 19351130
in Bhb: Stradivarius 72 %123 1995.11.30

K& &R EEEE

Choose the file name and the directory where the files with the exported
data should be saved.

e Whenever you export all 8 setups of an instrument, you only need to
type one name. BIAS will automatically add the numbers 1 to 8 to each
of the created file names.

e Warning: As the file name in BIAS51 can only have 8 characters, you
only have 5 characters available for naming the file, as the other 3 char-
acters are needed by BIAS for the automatic numbering of the files.

One file will be created for each curve. For example: XXXXX_1.bia,
XXXXX_2.bia, XXXXX_3.bia, etc.

These files can be imported into the BIAS 5.1 program or into BIAS 6
databases.
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THE IMPEDANCE WINDOW
REMOVE CURVES FROM SCREEN

Clicking on this icon will remove the "active" curve from the impedance
window.

Clicking on this icon will remove all curves from the impedance win-
dow.

The data will not be deleted, the curves are simply not be displayed at the screen.

MANUALLY NATURAL TONE DETECTION

If you move the cursor along the imped-

A67 4 Hz |

[ am072

P

e

.
28.10G Bb4 +bc U | ance curve, the status bar (on the bottom

of the impedance window) will show for
each position of the cursor the corresponding note and its deviation from
an equally tempered scale. In the above picture where the menu bar is
shown, the cursor is placed at a position that corresponds to the note

BE4, which is also 5 cents sharp. This is only valid if the orchestra is
tuned at A=440 Hz!

If A=443 Hz, then this note would be 7 cents flat. To be able to check
that the instrument is tuned according to the desired intonation, it is
possible to change the reference frequency in steps of 0.1 Hz. This is
done by clicking on the arrows beside the frequency display located in
the menu bar.

The shown reference frequency applies only to the "active" curve.
You can change the reference frequency for several or all curves in the
"Plot-Manager" .

HINT: The note names in BIAS are always written using the American nota-
tion: B’4 (American) = b1 (European)

You only need to subtract 3 from the American notation to convert to Euro-
pean notation. B, =b, B =h.
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Urwveighted

Urweighted
Standard
Fiano
kezzoforte
Forte

Example for a B> trumpet.
No valves pressed (V0)

unweighted (original)

standard (default) weighting

piano weighting

mezzo forte weighting

forte weighting

THE WEIGHTING

With this drop-down menu you can choose
if the curve is unweighted (original data) or
"weighted" displayed.

The "Weighting" is at first sight a somehow
complicated matter, however it is very im-
portant for the correct interpretation of the
impedance curve and its significance on the
playing of the instrument!

To learn what the "weighting" is good for,
read the chapter "Intonation - Weighting" on
page 119-126.




102 BIAS THE IMPEDANCE WINDOW
SWITCHING BETWEEN WINDOWS

Shift to another window

Clicking on this icon will open the intonation window, and all data from

‘ ’& the impedance window are copied to the intonation window.
L]

J[=] B3

|

Clicking on this icon will open the pulse response window, and all data
from the impedance window are copied to the pulse response window.
=4 Pulsantwort

cliolols slale) als |

Each BIAS window has these two icons on the top right corner. With
them you can open other windows, and the data of the currently opened
window will be automatically transferred to the new window.

If you click on the icon and at the same time press the Shift-Key,
the marked element will be shown in a new window. In this way
you can open e.g. several Intonation windows, Impedance win-
dows or Pulse Response windows.
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THE CONTEXT MENU

Right clicking anywhere inside the display area will open the context
menu. With it you can shift between the displays:

e of the impedance magnitude (default)
e of the impedance phase

To learn more about the meaning and interpretation of the phase,
please read the chapter "At which frequency is the note played in
fact?" on page 126-127.

As was mentioned in the chapter "Display area" page 79, the complete
measured frequency range will be by default never shown: Only the
range that is relevant and interesting to each instrument is shown.

If you however wish to see the complete range, click on the command
"recorded range", and the whole frequency range up to
4000 Hz will be shown.

M= 4 Akustische Impedanz |_ O] x]

TR Elblelslelsle] s I

[ ooke [opeMohmi=[U

Magnitude default range

4 Akustische Imp

EEBEEEREL]

Phase default range

Magnitude "Recorded Range"

4 Akustische

=1 B I [= B
e 3 ol |y ol sl e e ]

Phase "Recorded Range"
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WINDOW ELEMENTS

The pulse response of the instrument is generated when an infinitely
short impulse is injected into the instrument. This effect is achieved in
BIAS by a mathematical transformation that converts the impedance
data from the frequency domain into the time domain.

The pulse response window can be used to find and analyse imperfec-
tions, to determine the exact "acoustic length" of the instrument, or
to estimate the response of the instrument.

The commands in the menu bar, the cursor and the Zoom features are
like the ones in the impedance window (see pages 83-99)

! Pulsantwort

f=lle =
| 4l |

1

LR |

G

100
a0
]
40

Pafmm3

0 o 40 &0 &0 100 120 140 160 180 200 220

1386 cm -16 | PRF=35.4% [TrompeteinB Stradivarius 72 W0

Status bar —-l-—>

X-axis: Length of the instrument in cm measured from the edge of
the mouthpiece rim
Y-axis: Pascal (Pa)/ mm3

-16 | PRF=35.4% [Trompete in B Stradivarius 72 %1

-

Pulse reflection factor

138.6 cm

relative pressure in Pascal at the cursor position

Distance between the cursor position and the edge of the mouthpiece rim in cm
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THE ACOUSTIC LENGTH

When a very short and strong impulse is sent into a tube (instru-
ment), the impulse will be reflected at points where there is a sudden
change in surroundings (e.g. change of the cross section or the end
of the bell)

BIAS calculates this effect by a mathematical transformation which
transforms the impedance data from the frequency domain into the
time domain.

With help of the pulse response, the acoustical length of an instru-
ment can be easily determined. Simply move the cursor to the small
negative peak before the main peak of the instrument, and read the
value shown in the first field of the status bar.

Pa/mma3

100
a0
60
40
20

acoutic length ofthg instrument

thepeak
indicates the bell

"
/o

&0 : : : : : : : : : : .
0 20 40 G0 an 100 120 140 160 180 200 220

-16 | PRF=35.4% [TrompeteinB Stradivarius 72 W0

@ Measuring the length of a slide:

e for example drag and drop the measurements corresponding to the
setups VO and V3 into the pulse response window

e with the aid of the cursor, read the length of the instrument with
the VO setup

e with the aid of the cursor, read the length of the instrument with
the V3 setup

e the difference of these two values is the length of the third slide
(e.g. 28.5 cm)

Pamm length of
14D .........

a0

20
0

-60

ool

goll i

all o

204 b
=40 .

0 20 40 60 80 100 120 140 160

167.9 cm -21| PRF=325% [TrompeteinB

Stradivarius 72 W3
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THE ACOUSTIC LENGTH

What is the difference between the "length" and the "acoustical
length" (it's also called "effective length") of an instrument?

The acoustical length depends on the temperature.
When the temperature is high, the speed of sound is also higher and
the tube will be seen by the standing wave shorter, although its physi-
cal length always remains the same.

You can determine the influence of air temperature in the acoustical
length of the instrument, by simply simulating an instrument at 20°C
and at 30°C, and comparing both curves in the pulse response win-
dow.

When you load several or all measured valve combination of an instru-
ment, you can determine the length of each slide by calculating (with
the aid of the cursor) the length difference between each bell peak.

Keep in mind that you don't measure the physical length, but the
acoustical "effective" length, that means, if the slide is somewhat
pulled out (as it is the case in practical playing condition), this length
is included in your measurement!

If you wish to measure the physical length of the slide, make sure that
the slide is completely inserted!

Both pictures show a trumpet measured

r: : S at a temperature of 21°C (a,=443.6Hz,
blue curve) and at a temperature of 30°C

77777777 Eslmmeteabsl (a,=450 Hz, red curve).

Hz
0 100 200 300 400 500 600 700 800 900 1000 1900 1200 1300
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IMPERFECTION ANALYSIS

With the aid of the impulse response, you can determine imperfections
inside the instrument. Small variation of the order of a 10t of a mm gen-
erate "peaks" or noticeable "unevenness" in the curve.

Keep in mind the following "rules"

e A positive peak indicates a position
where a sudden constriction inside the
instrument occurs.

e A negative peak indicates a position
where a sudden expansion inside the in-
strument occurs and stands as well for
leakiness (e.g. waterkey).

e Each peak features before and after-
wards one or more small peaks with op-
posite direction.

e Nevertheless, the bell of the
instrument always appears as a
strong positive peak! To get the
length of the instrument you have
to measure at the inflection point
at the minimum of the small nega-
tive peak before!

e Discontinuities in the cross section with
a distance less than 3-4 cm from each
other cannot be discriminated.

e The first 20-30 cm of the pulse re-
sponse plot are superimposed by mouth-
piece resonances and therefore are not
usfully for detecting imperfections.

e All instruments show more or less small insig-
nificant peaks that are caused by reflections in
the valve area.

e In all trombones, there are generally coarse
imperfections as a result of the slide.

An example of how to interpret the pulse response curve of an F horn (setup
V0, no valves pressed) is shown in the next page.
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IMPERFECTION ANALYSIS

-
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! Pulsantwort E=8EERF<5
3 ge oL ¢ uxll | 2| 4l

Pa/mm
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= 0 50 100 150 200 250 300 350 400 450
4 (1] P

2154 cm | 2Pa/mm3 | PRF=27.3% |HorminFYamaha‘Wiener Horn Y0

Although the impedance curve is all right, and the instrument is of good
quality, the pulse response shows a significant imperfection at 214.5 cm
from the top of the instrument: a constriction in the valve stock.

The picture beside shows the rpa

puIseresponseofaViennahom Z5{) op ocvccanuoaacaosannaaoo ...... .......
in Fa with a leaky and not air tight 2009 e widening ‘of the cross

valve. There is a distinct negative 1504+ section by an incorrect -

peak at 170 cm distance from the 100{ |- - (too-small) diameter at. ...} ]

mouthpiece rim, as well as the 50 the end of the f-crook:

strongly attenuated peak from
the bell of the instrument and an
additional imperfection at 120
cm where the F-crook connects 710074+
to the main tube. The PRF is in  -150
this case only 17.4 %, instead of 200
approx. 27% to 29% for a good
quality horn.

0 —
-50 :

cm

0 20 40 60 &0 100 120 140 160 160 200 220 240 260 280 300 320 340 360 380 400 420
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THE PULSE REFLECTION FACTOR

The pulse reflection factor (PRF) is shown in the third field of the status
bar and is a measure for the response of the instrument.

If you have loaded more than one curve, the PRF for the currently
"active" curve is displayed.

| 147.0cm | 1278 rpa ( PRF=35.4% ) Stradivarius 72 %01995.11.30

Itis given as a percentage, and it expresses the relationship between the
reflected pulse at the end of the bell and the input pulse. For example,
37% means: the reflected pulse from the bell is 37% of the input pulse.

Experience has shown that the pulse reflection factor is in good agree-
ment with what musicians judge as response. A higher PRF means
that the instrument responds better.

The PREF is strongly influenced by the shape and volume of the mouth-
piece cup! A flatter and hence smaller cup causes a significantly higher
PREF. This effect is well known in practice: Itis easier to play an instrument
with a flatter cup, but the resulting timbre is generally also affected.

There are three possible reasons for having a bell peak or PRF that are
smaller than usual:

1. There are imperfections inside the instrument (forgotten cleaning flan-
nels have been discovered with help of the pulse response): look for
positive peaks along the instrument axis.

2. The instrument is not air tight: look for negative peaks.

3. The inner surface of the instrument is extremely rough and causes
high friction losses. This cannot be identified along the curve, but only
through the height of the bell peak.

If the pulse response curve looks generally fine, but the bell peak or
PRF are still smaller than normal, the problem is usually the inner sur-
face of the instrument.
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THE INTONATION
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CALCULATION OF THE INONATION

® First of all the frequencies of the peaks of the impedance curve are
identified. For the calculation of the main pitch only the peaks 3, 4, 5, 6,
8, 9 and 10 are used (the frequencies of the peaks 1 and 2 are musically
always incorrect and the peak 7 is not used).

® After this the "grid" of the equally tempered scale is shifted along the
frequency axis till the mean value of the deviation of all used peak fre-
quencies becomes a minimum. The frequency for the a* detected with
this method is then declared as the "reference pitch" of this impedance
curve (=setup).

® The deviation of all playable notes of this setup (=combination of
pressed valves) are referred to this a“.

® This method is applied to all setups independently which means:

@® each setup has - independent to other setups - an individu-
al "reference pitch" a*=xxx Hz. You can varify this by dragging
all measurements of an instrument into the Intonation Window
and by clicking on one of the colored bars (all playable notes of
a setup have the same color). You will see that for each setup/
color a different frequency for a* is displayed in the "reference
intonation box" on the top edge of the Intonation Window..

,d_f_}f;h\” If a musician tests a brass instrument, he usually

- plays the natural tones of the setup "V0" which means

no valve pressed, and then locates the frequency of
the a*.

@® The same result you will get with BIAS if you click on one
of the dark-blue bars (setup=V0=no valve engaged) of the In-
tonation Window. With this action you define the setup "VO"
as the "active curve". The "reference intonation box" displays
always the detected frequency of the "active" setup (curve).

ﬁ With a click on the symbol "referenced intonation", the de-
viation of all playable notes of the instrument to the equal-
ly tempered scale (intonation error) is showen in "cent"
referred to the a* of the actual "active" setup.
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identical to the
commands of the
Impedance Win-
dow

shows the notes "sounding"

shows the notes "written"
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ELEMENTS OF THE INTONATION WINDOW

The Intonation Window shows the deviation to the equally tempered sca-
le of all or several tones of an instrument.

The deviation of each note is displayed as a "bar" above the graphic sym-
bol of the note. The scale unit is "cent" (1 cent = 1/100 semitone).

Some of the commands are identical to the commands of the Impedance
Window (page 83-100), some are especially made for the purpose of the
Intonation evaluation.

switch to the Impedance Window

switch to the
Pulse Response Window
shows only "standard fingerings"

shows all fingerings

Calculation of the Intonation for all
setups independently

Calculation of the Intonation for all setups
referred to the a* of the actual "active" setup

identical to the commands of the
Impedance Window

'“135) ﬁ‘é“ ;}' ‘/‘[ﬁ_‘ S = iy OO | HJ ¥ Dl 4579 2 |standard =l IIntonation =
Cent -3 -4 -3 0 -2 0 3 3 2 -7 -9 -13
B0 .

404

20

ol - | o _ - o

-20] . . . - .
-40] .

-601 .

EE == =S==S===S=Z=C=ZEE=p=EEBEEE=EZiE=
S_E€#_$?%ETF+FI§EEE ________
Cen_t 2 3 2 9 7 g 11 -6 -10 1 4 0 -2 0
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DATA EXPORT

Saves the actual window Size and position (same command like Impe-
dance Window, see page 83)

Administration of the measurements and setups (same command like
Impedance Window, see page 84-87)

Transfers the content of the Window to the Clipbord for the use with
word processing programs like Microsoft Word (same command like Im-
pedance Window, see page 88).

Prints out the Content of the Window (same command like Impedance
Window, see page 89-95).

The data export feature works like the feature of the Impedance Window
(see page 96-99). Exception: In the case of exporting intonation data
only the options "include Header" and "include Intonation data" are al-
lowed.

If you open such an exported csv-file with e.g. Microsoft Excel, you will
see that the file contains data of all playable notes of the marked setup:

A B (% D E F G H | Jd K L | M [9] P
[ 1] in F: Yamaha W 445539093 [Hz] Standard
[ 2 |Intonation
[ 3 |Instr Walve Desc Ref Weights Tane Mote Key Offset Envelope Curvature Low3dbLirnit | High3dbLirit Phase Groupdelay  ZeroPhase
[ 4] [Hz] [Cent] [MOhm] [kOhmiHz?] | [Cent] [Cent] [deq] [ms] [Cent]
[ 5| in F: Yamaha ¥ 445 539093 Standard 17 F1 Std 200939713 363672676 15 4865202 17 B120823 -20 6374226 -22 9992695 -347 247131
| B | in F: Yaraha W 445 539093 Standard 24 C2 Std -039841781 163 217316 0,17322955| 231437073 248000679 -26,4924503 -15,6142588 | -437 354796
[ 7| in F: Yamaha W 445 539093 Standard 28 F2 Std 203817368 145974411 030022967 28 4342365 29 7647152 -27 FE28174 -11,8199647 -454 4407125
[ 8 | in F: Yamaha VW 445 539093 Standard 33 A2 Std -142896843 125 964521 046495761 322768746 3365626881 -27 8369713 -9,51191139) -468 812661
[ 9| in F: Yamaha ¥ 445 539093 Standard 63 Std 1080910122 11369593 054507336 354196053 36 7604479 -27 97720835 -7 29530155  -503 460903
[10] in F: Yamaha ¥ 445 539093 Standard 41 F3 Std 629213285 911107025 153118527 40279892 4 7647171 -31F39864 -521329737 -BO6,767E3Y
[11] in F: Yaraha W 445 539093 Standard 4363 Std 114148903 85080056 222028613 424391556 43 7774429 -30 58342133 -5,00831333 -631,145505
12 in F: Yamaha ¥ 445 530093 Standard 45 A3 Std 104456139 755404434 255198779 44 2563477 456183624 -31,444088  -4,7490344  -533,190552
[13] in F: Yaraha VW 445 539093 Standard 48 C4 Std 42978096 648156128 503481913 47 5389442 488158569 -33,8429451 -2 97197127 | -B07 924683
[14] in F: ‘Yamaha ¥ 445539093 Standard 53 F4 Std 23736763 469320079 930331032 524053621 539534073 -403110504 -1 96768224 -1215 65173

Column D: the calculated refrence pitch of the setup

Column F: the internal BIAS tone number (of no interest for the user)
Column G: the name of the musical tone (sounding)

Column I: the deviation of the tone to the equally tempered scale in cent

Column J-P: special correlation data developed only for research purposes and not for
the common user. These data can be interpreted only in the state "unweighted"

Column J: Envelope (height of the peaks)

Column K: Curvature

Column L: lower 3 dB Limit

Column M: upper 3 dB Limit

Column O: Group delay

Column N: Phase

Column P: Distance of the Phase-Cero-Point in cent
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DATA EXPORT

For further data processing the columns "G" and "I" are primarily of in-
terest. If you mark both columns (as shown in the figure at the previous
page) you can create diagrams as shown below by using the diagram
wizard of Microsoft Excel.

Example A: one setup exported (VO0)

The figure left shows such an Excel
diagram. Vertical axis: deviation to
the equally tempered scale in cent.
Horizontal axis: names of the playab-
le notes.

This kind of visualization is preferred
by some instrument makers.

Example B: two setups exported

(vosv3

Horizontal axis: if the diagram con-
tains more than one setup, only the
ordinal numbers of the playable no-
tes are displayed. The numbers cor-
respond to the numbers of the impe-
dance peaks.
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SOUNDING - WRITTEN

SOUNDING (default)

o
:/‘E:._‘ With a click on this symbol, the displayed graphic illustration of the note
" corresponds to the "sounding" note in reality.

[ WRITTEN
Jﬁ With a click on this symbol, the displayed graphic illustration of the note

corresponds to the note as written in the score. In the case of "transpo-
sing" instruments (for instance French Horn in F) the "written" c¢* of the
score is a f? in reality which means: a written "c" sounds with the frequen-
cy of a "f" below.

This feature was implemented for the convenience of players and instru-
ment makers to provide them with the view they are accustomed to.

STANDARD FINGERING - ALL FINGERINGS

STANDARD FINGERING (default)
&
. Using a setup (=combination of pressed valves) one can play several na-

tural tones, but normally not all playable tones of a setup are used. With
a click on this symbol, only those notes are shown which are commonly
used (standard fingering). For the setup "V0" of a Horn in Fa it is for ex-
ample the 2nd, 314, 4t 5t gth gt (9th) 10", 12 und 16" natural tone, but
for the B-flat Horn only the 24, 3rd, 4t 5t gt 8t ynd 10™ natural tone
(see also page 189 and 192).

Please note that standard fingerings differ between countries. So is for example
the pressed 3 valve (=setup V3) for Bb trumpets not used as a "standard finger-
ing" in Austria and therefore hidden at the intonation plot. In such cases you can
switch to the "all fingerings" mode.

‘ ALL FINGERINGS
With a click on this symbol all playable notes of the actual loaded setups

(=measurements=impedance curves) are shown. This feature can be
used to find alternative fingerings with a better intonation.

— \‘ Attention: an alternative fingering can have a better intonation but a bad response
&2 or poor sound quality!
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INTONATION separated - referenced to...

o SEPARATED (default)
- ~ The frequency for a* is calculated for each setup (= valve combination

= measurement) separately and the deviation of all playable notes of
this setup to the equally tempered scale is refrenced to this frequency.

This mode proofs how good the natural tones correspond in frequency spa-
cing to each other within the setup.

f REFERENCED TO A (GIVEN) CERTAIN FREQUENCY
% | The deviation of all playable notes of the instrument is refrenced to the

a“ of the actual "active™ setup! This means that the calculation of the
deviation of the notes is not referenced to the a* of the setup they belong,
but to the a* of an other setup, the actually selected "active" setup.

To match the practical experience as perfect as possible you should se-
lect as "active" the setup "V0" in the case of instruments in Fa and the
setup "V2" in the case of instruments in B-flat, because these setups are
used to play the a* with the instrument.

This mode shows the quality of intonation for the entire instrument.

P

e 1 INSTRUMENT = 8 INSTRUMENTS !
If no valve is pressed (setup "V0"), the instrument has a certain length (for ex-
ample 1.46 m for the Bb-Trumpet and 3.8 m for a French Horn in Fa) and you can
produce a certain number of natural notes.

If the first valve is pressed (setup "V1"), the length of the instrument is raised
about 12% so that all natural notes sound two semitones lower.

If the valves 1 and 2 are pressed simultaneously (setup "V12"), all natural notes
sound 3 semitones lower, and so on...

Therefore an instrument consists of 8 setups (impedance curves), because 3 val-
ves allow 8 different combinations. Playing a musical scale, you have to use dif-
ferent setups.

Please note: if you select the mode "Referenced to..." it is normal that the
intonation values are generally worse than in the mode of "independent".



118 BIAS THE INTONATION WINDOW
THE REFERENCE FREQUENCY

|—45? - This box shows the actual reference frequency (for the a*) to which the
== | deviation of the various notes is referenced.

Normally this is the frequency for the a* of the "active" setup. But you can
alter it manually in 0.1 Hz steps by a cklick on the up or down buttons.
Doing so, the length of the intonation bars change automatically.

|07 If you have preselected "independent" the manually alteration of the
O reference frequency is effective only for notes played with the "active"
setup.

ﬁ If you have preselected "refrenced to..." the manually alteration of the
reference frequency becomes effective for all notes of the instrument.

i \“ If you have altered the reference frequency manually
&7 and you want to get back to the original calculated re-
frence frequencies by BIAS for each setup, simply:

v

e click on the symbol "independent"
e click on any colored bar (e.g. dark blue)
e click again on "referenced"
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The "objective" intonation
is correct, but does not
match the practical expe-
rience!

This is because the
measured "objective" in-
tonation represents only
the intonation offered by
the instrument.

The played intonation in
fact is a compromise in-
fluenced by the physical
properties of the instru-
ment and the individual
properties of the player.
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THE WEIGHTING - objective Intonation

® For the calculation of the intonation the frequencies corresponding to
the peaks of the impedance curve are identified. Only the peaks 3, 4, 5,
6, 8, 9 and 10 are used (the frequencies of the peaks 1 and 2 are always
musically incorrect and the peak 7 is not used).

® After this the "grid" of the equally tempered scale is shifted along the
frequency axis till the mean value of the deviation of all used peak fre-
quencies becomes a minimum. The frequency for the a* detected with
this method is then declared as the "pitch or refrence frequency" of this
impedance curve (=setup) .

® The deviation (=intonation error) of all playable notes with this setup
(=valve combination) is referred to this a'.

® This calculation is done separately for each setup.

The intonation calculated by this method represents the "objective In-
tonation" of the instrument. It is the intonation offered by the in-
strument.

The practical experience shows, that the intonation played by the musi-
cian with that very instrument can match the "objective" intonation,
but normally does not match!

The reason for this effect is, that being measured the instrument gets
excited by a sinusoidal signal (is near to the excitation signal of a

player if playing "pianissimo”).

But normally the musician excites the instrument with a broad stimulus
containing many sinusoidal frequencies simultaneously (the
human stimulus contains at least 15 to 20 partials with different ampli-

tudes, in the case of "fortissimo-notes" up to 60 partials!).

Therefore the entire energy of the human excitation signal is the sum
of the energy (amplitude) of all partials included in the stimulus.

This means, that the playability of a note is not only given

_CLD“” by the impedance peak at the fundamental frequency of

the note (e.g. 440 Hz for the a*), but also by the peaks of its partials
(e.g. 880, 1320, 1760, 2200, etc. Hz). The peak at the fundamental fre-
quency is only a part of the whole!



120 BIAS

THE INTONATION WINDOW
THE WEIGHTING - the out of tune fundamental

If you play for example the first or second natural note, then all frequen-
cies of the partials of your excitation stimulus correspond more or less
with the peaks of the impedance curve of that setup, with one exception:
the peak of the fundamental frequency is much too low! (up to 3 semi-
tones, see the figure below). But it does not matter because the sum of
the impedance values at all partial frequencies of your excitation stimulus
is sufficient. You play the first natural tone although there is
no peak at this frequency!

This is possible because playing notes in the lowest register of the instru-
ment, the part of the fundamental compared with the entire stimulus (all
partials) is very small.

If all peaks of the curve correspond well with the frequencies of the par-
tials of the stimulus (except the first one), the musician plays a "virtual"
note at a frequency where no peak is located!

Example:

All partials of the human excitation stimulus correspond with the frequen-
cies of the impedance peaks, only for the first one it is not the case.

In the figure below one can see that all peaks correspond to the integer
multiple of 39 Hz (78, 117, 156, 195, 234, 273 Hz, etc), only the first peak
is located at 28,9 Hz.

Hz

0 20 40 6O &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

| 288Hz | 43106 [Bb0-15c | U Wamaha‘Wiener Hom 1 1986.01.09

The musician plays the note at that frequency where the sum of the
impedance values for all partials of the stimulus is a maximum.

He therefore plays a note with a fundamental frequency
of 39 Hz and not with 28,9 Hz (factual frequency of the
first peak)
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THE WEIGHTING - sum function

To use this finding for the calculation of the intonation error only the sum
of the impedance values at all integer multiple frequencies for any funda-
mental frequency (this means mathematically: a "convolution") has to be
taken. Plotting these new values for each frequency point creates a new
impedance curve ("sum function") which corresponds very well with the
intonation played by musicians.

MOk
AOM - oo oo g o

0 20 40 &BO 80 100 120 140 160 180 200 E20 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

| 332Hz | 397184 D#1 +15c | F fYamaha ‘Wiener Hom 1 1396.01.09

The figure above shows the same impedance curve as before, but as
"sum function" - like the musician "feels" the instrument. And suddenly
the first peak is at the right frequency - at 39 Hz!

,J_H:[‘.rﬁ‘ But this procedure still does not express perfectly the practical playing
e experience, because it does not take into account that the amplitude
of the various partials of the stimulus is quite different. That is:
the contribution of each partial to the entire energy input is defined by the

relation of its amplitude to the amplitude of the strongest partial.

This means, the impedance value to be added at that frequency where
a partial of the stimulus is located, has to be multiplied with a "Weight"
according to it's amplitude relationship within the sound spectrum of the
stimulus.

Therefore BIAS takes the relation of the actual amplitude of a partial to
the strongest partial. The impedance value at the frequency where the
strongest partial is located is multiplied with "1", the values of
all other partials are multiplied with a number between 0 and 1, corre-
sponding to their amplitude.
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THE WEIGHTING - sum function

This method allows to simulate the change of played intonation depend-
ing on the played dynamic:

Playing e.g. fortissimo, the stimulus contaions more partials and addi-
tionally the amplitude of the partials with a high ordinal number is larger.
This means more influence (=contribution) of the higher partials. For this

reason the frequency of a fortissimo note can differ to the frequency
offered by the instrument or to the frequency of the same note played

"pianissimo".

The effective intonation depends on the individual stimulus of the
musician and on the played dynamic!

Practical experience shows, that the difference in into-
nation depending on the played dynamic is negligible for
instruments which offer a "good" intonation.

But big differencies can be found at instruments where
the offered intonation is poor.

IMPLEMENTED WEIGHTS IN BIAS

BIAS uses actually 5 different weights:

unweighted (original measured data, without weights)

piano
standard
mezzoforte
forte
TD“ The deffault for t“he impedance plot is always
- "unweighted",
TD“ The default for the intonation plot is always

"standard weighting"!
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THE WEIGHTS

The figure below shows some weighting curves.

Horizontal axis: ordinal number of the partials of the default stimulus.
Vertical axis: amplitude for each partial expressed by the relation to the
amplitude of the strongest partial. These weighting curves can be seen
also as the "envelope" of the excitation spectrum.

The weight "fortissimo" turned out to be not necessary.
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PLAYED DYNAMIC - INTONATION

To verify if an instrument reacts on different played dynamic by a poor intonation
you only have to "drag™ one and the same measurement twice
into the intonation window. For the figure below we took the setup "V0" of a horn
in Fa. You can find it in the sample database as: Yamaha Wiener Horn.

This setup (=measurement) is displayed now twice (blue and red). The "red"
setup is the "active" setup because it was dragged into the window at last. Both
are displayed "standard weighted" because of the default setting.

=i Intonation =] B3

ol w3

for the "active" setup select "unweighted"”
now click on any blue bar to select the blue setup as "active"
select "forte" for the blue setup

The difference of the intonation depending on the played dynamic can be clearly
seen! (figure next page)
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PLAYED DYNAMIC - INTONATION

One and the same measurement with different weights:

red: unweighted
blue: weighted with "forte"

=] S

R

Starting BIAS the default is:

Impedance plot always: unweighted (original data)
Intonation plot always: standard weighted
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At which frequency is the note played in fact?

Considerations on a correct determination of the played
intonation.

In principle it must be differentiated between the "objective intonati-
on" and the "subjective or played intonation".

@® The "objective" intonation is the intonation offered by the instru-
ment and matches the measured impedance curve 100%.

@® The "subjective" intonation is the actual played intonation by the
musician with the instrument. This intonation is the result of:

1. the individual properties of the players lips (volume displacement
inside the mouthpiece, page 6),

2. the typical individual sound of the player (number and amplitude of
the partials of the excitation spectrum) and

3. the actual played dynamic.

On the one hand it should be sufficent for an instrument maker to de-
termin the "objective" intonation of his instrument. On the other hand he
is confronted with the judgments by his customers who do not evaluate
the objective intonation but the individual intonation as the product of the
player and the instrument!

For the player only the "subjective" intonation is of interest. Therefore a
software which is written to evaluate the quality of brass instruments has
also take into consideration the influence of the individual human play-
er on the intonation. This is done by BIAS using different rubber plates
(reducing the cup volume of the mouthpiece like the players lips) and
different weightings for the calculation of the intonation.

At which frequency is the note played?

Simplified the note is played at that frequency where the impedance cur-
ve shows a peak.

This is not exactly true because the "impedance" is a complex value,
which consists of a "real-part", an "imaginary-part" and a "phase”.
But the impedance window shows only the real part as default.
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At which frequency is the note played in fact?

Most of the acousticians think that the musician does not play the note
at the frequency of the peak, but at that frequency where the "phase”

crosses the "cero line".

An example on the basis of a horn in Fa (Yamaha Wiener Horn)
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The peak of the 8™ natural note (f%) is lo-
cated at 354,5 Hz and matches perfect-
ly an a* with 446,6 Hz (figure 1).

If you switch to the display mode "phase”
with the help of the "context menu" you
will see that the phase does not cross
the cero line at 345,5 Hz where the im-
pedance peak is located, but at 356,9 Hz
(figure 2).

This would be +12 cent too sharp for an
a* at 354,5 Hz, but corresponds to an a*
= 449,6 Hz.

If you switch back to the "real part"
mode and select the weight "forte", you
will see that the peak of the (now weigh-
ted) impedance curve is located at 356,5
Hz (2 cent below the crossing point of the
phase with the cero line), see figure 3.

This proofs, that the use of various
weights in combination with the "sum
function" method can simulate the effect
of the individual player on the actual play-
ed intonation.

If you select "standard weighting" the cal-
culated frequency for the peak is 356 Hz,
4 cent below the frequency of the "cero
crossing" of the phase.

thod with various weights.

BIAS measures the "objective" intonation offered by the instrument and
simulates the "subjective" intonation by the use of the sum function me-

The complexity of this matter showed an experiment: one note played
by 9 professional trumpet players differed significant in it's frequency
depending on the musical context.
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ACQUISITION WINDOW
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OVERVIEW

The Data Acquisition Window offers different functionalities. It al-
lows you to:

@® do measurements,

@ run simulations (see page 140-153) (unavailable in the Basic Edition),

@ perform statistical analysis (see page 156-161),

b
b

@ change the basic settings of BIAS (see page 176) and

@ to calibrate the measurement head (only recommended after consul-
Ak tation of the IWK development team!)

@ [i'.-]

Switch between Measurement and Simulation mode

Commands related to Measurement or Simulation mode

Automatic measurement: select
time space between measurements

=4 Aquizil on Trumpet in Bb: Stradivarius 72

Session: | Carnmfgnt: |

Measurenient | Simulationl

A4
ﬁ% 3 Temperature: |22—8: MM Walve Im Time:
SEEEECEEERLIE - emalmrsee

k0 hm

‘Generall-commands ;- Statistical analysis - only: visible:
TR e thian one GUrve loaded

: : : : : : : : : : : : : : : : : : : Ha
0 100 200 300 400 650D 600 70O @800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1300 2000

| | | [
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SINGLE / AUTOMATIC MEASUREMENT

You can choose between a

e Single measurement: you measure the instrument with a certain setup
(fingering), for example VO, or

The sequence is determined displayed by BIAS, it guides you through
the procedure.

m e Automatic Measurement: you measure all 8 setups of the instrument.

® START SINGLE MEASUREMENT:

| vl e select the slot (valve combination) of the active setup which you
Ir"'“ e want to measure.

e Click on the "Measure" icon. The measurement will start and the
m resulting impedance curve will be shown.

‘ Take care not to talk or create loud noise in front of or
’_ﬂx near the bell and not to move the instrument while you
hear that the measurement is running.

P

® AUTOMATIC MEASUREMENTS (of whole instrument):

This command starts a complete series of measurements for
all available slots (valve combinations) of the active setup.
The program will prompt you to press certain valves before
each measurement is started.

e You can change the time interval (in seconds) between the measure-
ments using the up/down arrows of the control labelled with "Time".

measurements, beginning with slot VO (open instrument, no valve

m e Click on the icon "Measure All" to start a complete series of
engaged).

- Blinking indicator of valve combination to measure next.

Press Valve Combination | »

1

Measurement progress. Clicking on the red diagonal cross

ey _
x & aborts the running measurement cycle.

Abort »
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ACQUISITION WINDOW
MEASURE NEW INSTRUMENT

The subsequent described procedures can be applyed with Single
Measurements and Automatic Measurements.

There are several possibilities:

Measure new instrument 1 (recommended):

e Select an instrument group (e.g. Trumpet in Bb) in the tree view.

e Create a new instrument by clicking on the icon "New Instrument" on
the right panel of the tree view.

e Enter at least a name in the yellow edit ——
box for the new instrument. Enter more ==  *
complete information if you want to (which . o

is even better - see chapter "Database" == .
on page 49-51). 4

o xom =

O
| T
uisn

x>

e Press "OK" to close the dialog then click on the acquisition window
icon near the right top corner of the main application window. The data
acquisition window will be displayed and a measurement can be started
by clicking on the measurement icon. Measurements will be assigned
correctly when you save them.

Measure new instrument 2 (less recommendable):

e Select an instrument group (e.g. Trumpet in Bb) in the tree view and
immediately start a measurement. When you save the measurements
you will have to enter all the missing information like instrument name
and setup ex post. Eventually you even will have to specify the correct
valve combination. Out of experience it can be said that this approach is
error-prone specifically if more than one measurement has to be assig-
ned while saving.

Measure new instrument 3 (not recommended):

e You dont care at all about the tree view and start to measure. When
such "context-free" measurements are saved, they have to be assigned
to the right instrument group, key, setup and valve combination manually.
You might even have to override defaults related to an eventually wrong
tree view position during the measurements.
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ADD MEASUREMENT

® Add measurement to existing instrument

e Select the instrument which is to receive a new measurement by

=@ Tranpste navigating in the tree view and clicking on its graphical representati-

on or on its name string (e.g.. the trumpet "Tonella"). Open it and select
a setup by clicking on one of its slots.

e open the ACQUISITION WINDOW by clicking on the measurement
| icon.

—t ‘ in case you want to measure a specific valve combination only,
G5 select the corresponding slot in the list box and start the measurement
(see "Single Measurement" page 131)

e clicking on the floppy disk icon will save this measurement in the data-
H base assigning it to the right instrument, setup and valve combination.

- ‘ in case you want to measure or re-measure the whole instrument

G you don't need to select a valve combination. Just click on the icon "Au-
tomatic Measurement" to start a complete series of measurements
(see next page)

v

the database assigning them automatically to the correct individual slots
of the selected instrument and setup according to their valve combina-
tion.

‘ EI\ e clicking on the icon "Save all" will store all unsaved measurements in
|

Each slot (valve combination) of a setup can keep an arbitrary
number of measurements, simulations and calculations.

If you prefer to store the additional measurements of the instru-
ment in a different setup, you have to create a new setup for this
instrument befor you start the measurement (page 52).

With a click on the save symbol, all measurements are assigned
then correctly to the new setup.
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AIR TEMPERATURE

The temperature of the air column inside an instrument plays an impor-
tant role for the intonation (see pages 14 and 107).

It makes a big difference whether you measure an instrument at 23 °C
or at 16 °C! BIAS will determine quite a different tuning pitch in both ca-
ses.

Although the relative intonation of different overtones of the same harmo-
nic series will stay unaffected (a C# which is too sharp when compared
to all other notes will stay too sharp, regardless whether you measure at
-10 °C or at +30 °C), but the overall tuning pitch of the instrument strongly
depends on the ambient temperature during the measurement.

In order to make this tuning pitch comparable to some extent - especially
when you intend to print certificates later - there is the possibility
to enter the correct ambient temperature using the scrollbox before you
start to measure.

Measurement | Sirmulati
| muaton Use the arrow buttons to adjust the value of the temperature field

ﬁ% A | Temperature: | 228 3 before you start a measurement.

The entered ambient temperature will be saved along with your measure-
ment. It will be used to estimate a normalised tuning pitch according to a
standard temperature of 21 °C when certificates are printed.

The temperature value you enter does not at all effect the intonation

a4 chart of the measurement nor the absolute tuning pitch of a single valve
combination or of the whole instrument which is calculated and displayed

in intonation windows.
—it “ But when you simulate an instrument the selected temperature is fully
TS taken into accout. Simulations at different ambient temperatures will pro-

duce different impedance curves! Be sure to enter the temperature you
want the instrument to be simulated at!
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DELETING MEASUREMENTS

ATTENTION:

As long as you did not save your measurements different icons will be
used for deleting curves from the plot! Instead of

"Remove single / all screen representation(s) of database curve(s)"
%

the icons:

‘ X|x| "Delete", "Delete All" will be shown. If you click on one of these icons, the
(unsaved) active measurement, resp. all (unsaved) measurements will
unrecoverably be lost.

If you have a mixture of unsaved new measurements and previously sa-
!J X ved impedance curves in the acquisition window (can be dragged there
from the tree view), the "Delete All" icon will warn you of the danger loo-
sing data while the "Delete" icon might occasionally be replaced by the
"Remove from Screen" icon depending on what curve has currently been
selected by the user.

SAVING MEASUREMENTS

ve (grayed out) when the currently selected curve belongs to an already

Saves the active measurement curve to the database. This icon is inacti-
H
saved measurement.

ready saved measurements. Modifications of some attributes of already
saved measurements (comment textbox) do not need to be explicitely
saved again, they are updated implicitly

‘ EI Saves all unsaved measurements to database. Does not operate on al-
1

GENERALITIES:

BIAS requires the following information to properly save a measurement
to the database :

Instrument group (Trumpet, Horn, etc.)

Key (in C, in Bb, in F, etc.)

Instrument name

Setup name and slot (valve combination VO, V2, V13, etc)
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SAVING MEASUREMENTS

»1—5}“,%\\‘ General recommendation:

Select what you are going to measure before you do the
measurement by selecting the corresponding object in the da-
tabase tree view using the mouse!

® Measuring a new instrument completely

Create this new instrument in the database first (see page 48).

e Select instrument group and key e.g. Horn in F by clicking on the corre-

®-£1 Trompete sponding element in the database tree view.

ﬂ e Click on "New Instrument"

Name e Name the new instrument using the yellow text field

e if you are in a hurry: click on OK (Owner, builder and other iden-
tifying information could be entered later, yet we strongly recommend
not to skip this step in the first place as it does not take much more
time than a few seconds and it will let you enjoy a clean and tidy da-
tabase!)

e Click on "Automatic Measurement" to start with the measurement
m sequence.

e Click on "Save All" to store everything and assign all measurements
@ to the new instrument.

® Single measurements (e.g. slot V2 of standard setup)
of a new instrument

e follow instructions above, but before starting a single measurement

et | —| e selectslote.g. V2 of active setup using the list box. Go on with
B i

the measurement and click on the floppy disk icon to save.
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IMPORTING MEASUREMENTS

.| By clicking on this icon you can import external measurement data into
"% /| the open BIAS database. The external measurement has to be provided
- in the older BIAS51 data format (filename.bia).
The impedance curve of the imported measurement is shown in the ac-
quisition window and can be treated there like other unsaved measu-
rements. If you want to keep it permanently you have to assign it to a
database instrument and save it to database!

Importing data is avai-
lable in the acquisition
window only!

® How to import measurement data:
e Click on the icon "Import"

DIAS © e When prompted for a Session identifier click on "Yes". More informa-
2 No Seson deniter peied.Corire? tion related to "Data exchange between BIAS, Optimizer and VIAS" you

will find in the appendix (page XXX).

e Check the box "Add instru-

"
Close ' Include Instrument and Measurement information as comment ment data as_a Commen_t ’ to
save original instrument iden-

w | tification information with the
Scale Factar I'I.D measurement.

e Click on the button "Import".

e Using the next file selector dialog select the BIAS file containing the
measurement you want to import. Click on the "Open" button to actually
import the data.

The box "Scaling factor" allows to scale the MOhm values during the
import procedure. The picture left shows an imported curve with factor 1
(blue), factor 2 (red) and factor 0.5 (green)

ol :
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*?‘ EXPORTING MEASUREMENTS

There are several ways to export measurement data for postprocessing
by other applications. It is not required to save such measurements to the
database in order to export them.

Exporting measurements has already been described in the chapter on
the "Impedance Window" on page 96-99.
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EDITING MEASUREMENT COMMENTS

L Clicking on this icon you will be able to add some kind of comment or
= remark to a measurement.

This comment or descriptive text will be assigned to the currently "active"
curve/measurement. All measurement comments can be reviewed and
edited in the "comment" column of the "Plot Manager" window (see page
84).

Once a measurement has been saved to database its comment can be

‘ ﬁ‘ seen in the "Description” field of the tree view if you select the measure-
ment in the tree. To modify this database field click on the "Editor" icon
(see page 67-70).

= Beschreibung bearbeiten X]| Text editor window for comments and descriptions.
Ok | Abbrechen |

Mame: 377C =

Baujahr, 2004

Seriennummer. AF 46315 C

Hersteller: XY

Mundstiick: Ankerl C2

gednderter 2. Zug
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SIMULATION

SIMULATION

(Physical Modeling)

Introduction and basic knowledge
Borelist generation
Applications



140 BIAS

ACQUISITION WINDOW
SIMULATION - BASICS

It is not required to understand how computers can si-
mulate the acoustics of brasswind instruments in order
to benefit from many possible applications of "virtual in-
struments” in BIAS.

Therefore you can safely skip this section if you do not
want to deal with the theoretical background!

As a user you only have to know that you have to pro-
vide a text file containing a complete sequence of bore
(inner) diameters together with their position along the
acoustical axis of the instrument, both measured as ac-
curately as possible.

BIAS will calculate the impedance of this "virtual instru-
ment" numerically. The simulation result can be analysed
and plotted in exactly the same way as measurements.

This feature is especially useful for simulating modifica-
tions of single parts of an instrument (e.g. lead pipes).
Modifying certain dimensions in the borelist allows to
study the effect of these modifications on intonation and
response without actually having to build such parts.

The computer model is based on the so-called transmission line analogy,
which is widely used in physics to simulate one dimensional wave propa-
gation. The voltage drop along a transmission line segment represents
the sound pressure difference before and after any cylindrical or conical
slice the virtual instrument is composed of. The complete sequence of all
slices should well approximate the bore of the instrument. The dynamic
air flow of the sound wave inside the bore (not the static air flow supplied
by the lung!) is represented by the electrical current. Thermo-viscous
losses are modelled by distributed resistances being part of the trans-
mission line.

The series of all transmission line segments is terminated by a terminati-
on impedance (Z,), causing partial reflection of the wave as observed in
real instruments.
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TTT
3£EA N nﬁgﬂ_

Example for cylindrical segment Example for conical segment
. o an() an(f)
The Impedance of such a segment is: A(f)= S =
an(f) axn(f)

Pressure (p) and Flow (u) before and after the i" element are linked by
pf) | Pia()
-4
L,(.f')} '('f)LM(f)]

The Impedanz (Zi) at position i results from Z,-(f):M

()

The overall transmission matrix of the whole instrument is obtained as
the product of all single matrices
P 9 AN =114

Matrix element (A(f))
5 I } of single slice
=21 coshT2) — | = | sink(T'L

o o‘[cush: ) (szml( )

Termination impedance
(Z)
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Bore list creation:

Each line of the bore list contains at least two space or <TAB> separated
floating point numbers: An x-value (distance from reference cross-sec-
tion, e.g. mouthpiece rim) and a y-value (bore diameter). Specify both
dimensions in [mm].

Example:

cross section

1 2 34 5 6 7 8 9 10
coordinate pairs

The bore list of the above geometry could look like::

X-Value in mm Y-Value in mm

0 20
10 20

18 14

21 10,78
29 10,78
49,3 13,6
78 13,6
88 12,1
91 20,6
1M1 20,6

HINTS:

Bore values have to be inside diameters. Of course, it is much easier to
determine outside diameters of real instruments. Knowing the wall thick-
ness (plate thickness) you can determine the bore by subtracting double
that amount from a measured outer diameter (Example: Outer diameter
=15 mm, plate thickness = 0,35 mm. Therefore the inner diameter (bore)
results to 15 -2 x 0,35 = 14,3 mm).

If you do not know the wall thickness you can try to measure it at some
convenient place using a caliper.

It is enough to specify one coordinate pair at the beginning and one
coordinate pair at the end of a segment if the duct shape inbetween is
sufficiently close to a cone or cylinder. (Example: in the trumpet bore list
on the next page at Millimeter 190,67 (X-column) up to Millimeter 627,67
the bore stays constant for 43,7 cm).

In the mouthpiece and bell regions diameters are changing quickly, so
bore values have to be determined at shorter intervalls (mouthpiece
about 3-5 mm, bell about 1 -2 cm).
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0 16,66
1,33 15,34
3 14
5,33 10,66
6,33 8,666
8 6
9,67 4,66
12,33 4
13,67 4
18 4,66
24,67 5,66
31,33 6,34
48 7,34
85,67 8,66
90,67 10
95,67 9,95
105,67 9,95
110,67 10
120,67 10,1
130,67 10,2
140,67 10,35
150,67 10,6
160,67 10,8
190,67 1"
627,67 "
677,67 11,2
727,67 11,3
777,67 11,6
827,67 12,2
877,67 12,6
927,67 13,4
977,67 14,8
1027,67 16
1077,67 17,8
1127,67 20,3
177,67 23,2
1202,67 25
1227,67 27,2
1252,67 30
1277,67 33,2
1287,67 34,8
1324,67 48
1336,67 58
1343,67 68
1349,67 78
1353,67 88
1356,67 98
1358,67 108
1361,67 118
1365,67 128

Example of the bore list of the
V0 setup of a complete trum-
petin B} including mouthpiece
(no valve pressed). Values in
Millimeter.

In this list you will find values
like e.g. 8,666 mm which
might have been created by
the computer Three decimal
places are not required! One
decimal place will be comple-
tely sufficient.

o=y
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i Bore lists are always connected to a setup! (e.g.
== Vo0, V23, etc.)

= Borelists can only be created in connection with
B

an existing setup!
i Each setup can contain one and only one bore
e

v

list! If you want to simulate e.g. the open instru-
ment VO more than once using different bore
lists, then simply create that setup VO more
than once using the Setup editor (page 53). Re-
4251 | commendation: choose different names for va-
rying setups!

When you select a setup which already contains
a bore list then BIAS will indicate this fact by
displaying an additional icon on the right side of
the database window!

e
i

=& Trompete
; E. C 1-2 J & ‘ H‘ -------||I||‘
5@ B
: =& Stradivarius 72 "ﬂJmn _J|.“ .»"/ g
B v P
2007.12.0918:
Yy 20747 001 T I T

EJ You can open the geometry editor to create or
edit a bore list by clicking on this icon

Clicking this button will open a plot window sho-
-------||I|| wing the setup's bore list graphically.
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There are two ways to create a bore list:

1. entering data directly in the geometry editor in BIAS, or

2. using any text editor (e.g. Windows Notepad) or spreadsheet program
(e.g. Microsoft Excel) first to enter the data and copy it to the BIAS ge-

ometry editor later.

® Creating a bore list directly in BIAS:

e Use the treeview to ey ——

E=X

navigate to a speci- iar

fic instrument. Open
it and select one of
its setups by clicking
on its icon or name.

e click on the icon of the geometry editor

K HT Bore Editor

"B "1 Loss T ‘I
1 12 1 21
|'| oo 12 1 21

Example of a bore list of
a cylindrical tube with the
length of 1 meter.

Lo 413

| 24| A x| | 5l 9
© BB Strad 72
[ B a I\‘\’:]rl‘j‘;ill]n JUUUu _Jl/' i

: 6 V12 Konfiguration

H 8 V123 VO

e enter the first X-value

e press the <TAB> key A

e enter the Y-value

e press <Enter> or <Return> key ]H
e enter the next X-value

e press the <TAB> key

e enter the next Y-value

e <Enter>, ...

e after you have finished the bore list close the geometry editor window
using the close box (the button with the cross on the very top right of the

window)

e this icon indicates that there exists a bore list defining the
s o geometry of the active setup.
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The BIAS geometry editor uses 4 columns:

1. The column [*]X contains the X-values, representing the axial dis-
tances (in mm) between the entry position (e.g. the mouthpiece
rim) and the bore position where you have specified the diameter.

2. The column [*]Y contains the Y-values, representing inner diame-
ters (in mm) at the positions specified by the corresponding X-value.

3. The third column "Loss" is optional. You can use it to specify a loss
factor different from and relative to the thermo viscous loss factor used
by the standard simulation model. If you leave this column empty, BIAS
will assume a value of 1. (page XXX)

4. The fourth column "°C" can be used to specify local temperatures
(page XXX). If this column is empty then the simulation temperature de-
faults to 21 °C.

e WWhen you enter e.g. "24" in column "°C" of all lines of the bore list, then
you will simulate the room temperature of 24°C being in all parts of the
instrument.

e When you start e.g. with 36°C at the mouthpiece and decrease the
temperature linearly along the axis of the instrument reaching e.g. 20°C
somewhere inside the bell, then your simulation will approximate the real
playing situation at an ambient temperature of about 20°C.

Of course, the exact characteristics of the temperature drop between
mouthpiece and bell will depend on wall thickness, material (alloy), bore
shape and some more parameters.

If you omit these values then BIAS will auto- -
tically assume a temperature of 21°C ¥ MensusiEaioy
ma Y P ' [} "I Lozs  °C
b 166BE 1 1
133 1534 1 21
3 14 1 1
— £33 1066 1 21
- v Mensur Editor 3-33 E-B? 1 g}
967 4B 1 1
1233 4 1 21
1267 4 1 1
18 466 1 21
2467 GEE 1 1
3133 63 1 21
43 734 1 1
Row 2 Row 4 BRE7  BEE 1 |
aner 10 1 1
9567 935 1 21
Row 1 Row 3 10567 935 1 1
11067 10 1 21
12067 101 1 1
13067 102 1 21
14067 1035 1 1
15067 106 1 21
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@® Relative Values

Up to now only "absolute" values have been used in the examples, which
means specifications like: At position X (e.g. 200 mm away from the
mouthpiece rim) we have an inner diameter of Y (e.g. 13 mm).

Sometimes it is more convenient to specify relative changes in both di-
mensions instead of absolute values. This is especially true when the
influence of a constriction caused by a sleeve inserted somewhere in a
slide is to be studied using the simulator.

If that sleeve is specified using "relative values" then it is quite easy
to modify parameters like sleeve position, sleeve length and wall thick-
ness in the bore list.

"Relative values" are always referenced to their predecessor. They
specify the local differences to the previous value. BIAS will recognize
numbers as relative values if they are preceeded by the "*" character.

Examples for the [*]Y-column:

A-1 = Diameter is smaller than previous diameter by 1 mm
A5 = Diameter is 5 mm bigger than previous diameter

The next example demonstrates how you can easily add a constriction or
expansion at an arbitrary axial position (e.g. 20 cm away from the mout-
piece plane) by means of relative values.

Example "constriction" Example "expansion”

["1X ["1Y ["1X ["1Y

200 13 200 13

A0 A1 A0 M

MO A0 MO AQ

AO A1 /\0 /\_1
Diameter (Y-values) Diameter (Y-values)
13 mm 12mm 13 mm 13 mm 14mm 13 mm

T L

200mm  210mm 200mm  210mm
Position (X-values) Position (X-values)
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\ Clicking on this icon will open a plot window showing the bore list gra-
.......|||| phically. This optical cross-check will help you to immediately recognize

numerical mistakes in the entered bore list. The figure below shows such
a wrong specification at position 830 mm.

= Mensurliste =] E3
Blal2 s ==l
mim
1B0q - o
1) . e
: |
M——=
— =
50 :
-100
-150 . . . . . . . . . . . . . me
0 100 200 300 400 500 GO0 700 8O0 900 1000 1100 1200 1300 1400
| B4BEmm | 11 mm | [Test Simulation 40

® Creating a bore list using Windows NotePad

o start NotePad

Datei Bearbeiten  Format
Ansicht 7

e Enter values
e select all (Ctrl+A)
e copy selection (Ctrl+C)

e if BIAS is already open swich to BIAS (Alt+Tab)
otherwise start BIAS

e use the tree view to navigate to a certain setup of
a certain instrument and click to select it

e open the geometry editor

e paste clipboard with bore list (Ctrl+V)
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® Creating a bore list using Microsoft Excel

A spreadsheet program like Excel is much more comfortable for bore list
entry than the simple geometry editor of BIAS or Windows NotePad.

If you do not own Microsoft Office you can alternatively download the
"Open Office" suite from the Internet. It is "Open Source" and offers the
same functionality as Microsoft Office and very good compatibility. The
program "Calc" which is part of "Open Office" corresponds exactly to
Microsoft Excel and you can get it for free.

English: http://www.openoffice.org
French: http://fr.openoffice.org
German: http://de.openoffice.org

Excel or Calc is especially convenient if you want to specify temperatu-
re gradients and different loss factors in the simulation. Refer to page
XXX!

e enter your values for the X
A B
- 1 [1] 16,66 1 1] 16 66|
and Y 00|umn [2 | 133 15,34 [2] 133 1534
3 3 14 3 3 14]
[ 4] 533 10,86 4] 533 10 86|
[ 5| 6,33 8,666 5] 633 8,666
e select both columns s 8 5 [e] a 5
[7 | 957 4,65 [7] 957 456
8] 12,33 4 8] 123 4
[9 | 1367 4 [9] 1367 4
H 10 18 4 66 10 18 4 B6|
° COpy selection (Ctr|+C) [11 2467 5,66 [11] 207 5,66
[12] 31,33 6,34 [12] 3133 634
[13] 48 734 [13] 48 7,34
) [14] 8567 8,66 [14] B567 8,66|
15 90,67 10 15 9067 10|
e switch to BIAS (Alt+Tab) - A o A
[17 | 106,67 995 [17] 105 67 9.95|
[ 18] 110,67 10 [18] 11067 10
. . 19 120 67 10,1 19 12067 101
e paste clipboard contents into the [0 wme 02 (0] e 02
A . [21] 14067 10,35 [21] 140 67 10,35
2 150,67 106 2 150 67 10|
geometry editor window(Ctrl+V) > B
[24] 190 67 11 [24] 19067 "
[25 ] 627 57 1 [25] 627 67 11
[ 26| 677 57 12 [26] 67767 112
[27 ] 727 BT 13 [ 27 ] 727 BT 113
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START SIMULATION

e By clicking on the measurement icon the aquisition window will be

hl_h_r._;,. opened

e Click on the tab to select "Simulation"

=4 Aquizition Trumpet in Bb: Stradivanus 72 - ¥0

Sezsion: I Camment:

M easurement !I'ﬂuhtinn |

Temperature; Iﬁ @ EJ
FEE LSS

bed

e Click on this icon to start a simulation

4 Datenerfassung _Trompete in B: Test Simulation - ¥0 —[o]x]

Siung, [ Armerkunger]

B i [v |
EEEECEEEE 4

Messung  Simulation |

Temperatu: [ 250 =

Simulating Geometry

23 Abbrechen

0 H
0 100 200 300 400 500 600 700 00 SO0 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2600

[ [ [ [l
=« Datenerfassung Trompete in B: Test Simulation - VO M[=E|
Sizung [ Armekungen|

Messung  Simulatin |

Temperaw: [ 250 3 N O |
LGS ¥ A] SIDLE] ] XM 00F freere = [F155]

HOhm

o £ H il
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1300 2000 2100

|

N |
00Hz | 0.086 MOhm \ \ u \Swmu\aunn Test Simulation V0 2007.12.09 221646

During the simu-
lation a progress
bar will indicate the
remaining time till
completion. Clicking
on the red cross will
abort the simulati-
on.

The result
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DAMPING

In all brass wind instruments energy is lost by several reasons. The cau-
ses the standing wave being damped are:

Frinction losses at the wall. Soundwaves propagate spherically. In-
side a tube this is not possible as there is only one main propagation
dimension (parallel to the tube axis). Air molecules hitting the walls are
being reflected and will collide with other oscillating gas particles. This
will decrease the sound velocity near the wall and dissipate energy.

By observation it is known that the viscous boundary layer where friction
takes place has a thickness of about 0,2 Millimeter adjacent to the wall.

In case of significant wall roughness energy losses will be considerably
higher than in the perfectly smooth case.

Energy losses caused by thin walls. In those regions where stan-
ding waves exhibit antinodes the oscillating air pressure will stimulate the
instrument walls to co-vibrate. The vibration amplitude will depend on the
wall thickness. The thinner the brass the bigger the amplitude will be.

To make the walls of the instrument vibrate energy is transferred from the
standing wave. Part of this energy will be dissipated or radiated and is
therefore lost for the standing wave.

Energy losses by leaky valves. Are there leaky valves in regions
where the standing waves have there antinodes then energy is lost again.
If those leaks happen to be close to nodes of the standing waves then no
effect will be observable.
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The sumtotal of all energy losses will cause a damping of the standing
wave inside the instrument. In the impedance curve the effect of damping
can be identified by lower and wider peaks.

The blue curve corresponds to a trumpet which has been simulated in
BIAS using the normal damping model (loss=1). The red curve shows
the same instrument simulated with higher damping (loss=2). The figure
below shows a magnification of the 7" peak.

Instruments with much damping have easier and faster response but they
radiate less sound at the same stimulus level provided by the musician.
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® How to create complete loss specifications with little effort:

e start Excel or Calc
e enter the loss factor into the third column of the first line
e drag the right bottom corner of the cell selection rectangle and move

the mouse right down to the last line of your bore list. When you drop the
loss factor (1,8) will be copied to all cells of this column.

A__| B C_ ]
1 0,00 1E,EEI ‘ :BEI.> TN
2 1 ,33 15,31‘1 When you leave the
3 300 14 00 "loss" column empty
4 g 33 10 BR BIAS will assume a de-
. : fault value of "1".
5 G 33 =l =T
5] g.00 600
i Q&7 4 Bk
o 12,33 400 ]
9 13 67 400
10 18,00 4 Bk
11 24 57 aa]a]
12 3133 634
13 48,00 734
14 a5 By g BB

Now you can modify that loss factor in certain places (e.g. assuming lea-
ky valves or wall roughness). Increasing the loss factor locally will incre-
ase damping in the corresponding sections of the air column compared
to the standard model when you simulate the instrument.

The figure below shows the impedance differences for the 5" overtone of
a trumpet, when at the position of the valve section (62 - 65 cm distance
from mouthpiece rim) the loss facture is increased by 40% (1,4 instead of
1) over an axial distance of as little as 5 cm.

M Ohm

gl N

- . . "
B77 G788 B73 B8O 581 582 BE3 B84 GBS GBBE HAY GHBA G5B9 BA0 591 592 533 594 K95 B9 537 598 699 GO0

The additional damping in the valve region causes a decrease in impe-
dance amplitude of about 2 MOhm!
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When you leave the column
"Temperature" empty then
BIAS will assume a default
temperature of "21°C".
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The ambient temperature has significant influence on the absolute pitch
of an instrument but does not change the relative intonation of its over-
tones. If a certain overtone is sharp or flat compared to other overtones
then this will not change at higher or lower temperatures.

This is not true for temperature gradients inside the instrument (e.g. star-
ting with 36°C in the mouthpiece and ending with e.g. 20°C at the bell).
Therefore the geometry editor allows to specify local temperatures inside
the instrument (4™ column, °C).

When you leave the 4" column empty then BIAS will assume a default
temperature of 21 °C.

You can enter all the local temperature values using the geometry editor
or you can do it just the way proposed for the loss factor.

How to create temperature specifications with little effort:

e start Excel or Calc

e enter the temperature into the fourth column of the first line

e drag the right bottom corner of the cell selection rectangle and move

the mouse right down to the last line of your bore list. When you drop the
temperature (26°C) will be copied to all cells of this column.

A B C
1 0,00 16 BB 100 (Z5 oo )
2 133 1534 100 LN
3 300 14,00 100
4 533 10 66 100
5 633 857 100
B 800 B.00 100
7 557 456 100
a 12,33 40 100
g 13 67 400 100 Y
10 18,00 456 100
11 2457 5 6 100
12 31 33 634 100
13 4800 734 100
14 Qs ;T = 1 0N

In the above picture is the damping factor 1,00 instead of 1 and the tem-
perature 26,00 instead of 26. This makes no difference for the simulation
and depends on the individual default settings of the program.

e Copy the data into the bore list editor as described on page 147 and
148 and start the simulation..
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&0 tion is 14 cent.
58
15
54

(7] P SUURE DU PUDREDUUIE DU DU PN R T PO

5

850 870 880 890 900 910 920 930 940 950 960 570

0 | | i |
=404
-601.
EsEsEEEEZ= bt _—========c==§&

MO The figure at the left shows the pitch difference of the 8" na-
P : P tural tone (Bb®) between a simulation temperature of 21°C
(blue curve) and 26°C (red curve). The difference in intona-

At 21 °C the instrument matches the tuning of a* = 443,6 Hz
and at 26°C of a* = 447,1 Hz.

BIAS helps to make such compari-
sons with very little effort: Having both
curves in the acquisition window just
press the tuning fork icon at the top
right in order to analyse both curves in
an intonation window.

When you activate the blue curve by
clicking on one of the blue bars in the
bar graph then the reference frequen-
cy (a*) of the blue curve is indicated.
Click on one of the red bars and the
tuning frequency will be calculated for
the red curve.

MOhm The figure at the left shows the simulation result when
ol a continuous temperature drop is specified, starting at
M T 36°C in the mouthpiece and decreasing linearly down
sl to 21°C at the open end of the bell.

: : In this case the difference compared with the stan-
g2 dard case (21°C) is as much as 19 cent which is even
RSP bigger than before. The corresponding tuning note a*

48 : : : : :
B30 895 500 Q06 910 516 820 925 930 936 940 946 950 955 960 965

has a frequency of 448,5 Hz in this case.

The true temperature distribution between the app. 36°C of the breath
and the ambient temperature at the bell depends on several factors:

e ambient temperature
e wall thickness

e thermal conductivity of the brass
e playing duration (until thermal equilibrium has been reached)

ture.

On this no conclusive scientific investigations have been published yet,
as far as we know. We are planning to deal with this question in the fu-
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EVALUATIONS
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Statistical analysis is
available in the acquisi-
tion window only.

ACQUISITION WINDOW

STATISTICS

Currently three statistical operations are available in BIAS.

e calculate statistical mean (average of several impedance curves)
e calculate upper confidence limit
e calculate lower confidence limit

Other functions are already prepared and will be implemented as re-
quired.

w4 Datenerfassung Trompete in B: WERILX-2 - Y0 =] 3
J

Sitzung; I Anmerkunger‘

Meseung  Simulation I

Terpersh: [ Z20]%] B E Ventil [v0 - | A~
Gl £1%#] FLD ] X [ e b (@) |

MOhm
i e 00 sz 000030

[

‘| | 0|

| 00Hz | 0.085MOhm |- U Mittelwert 2007.12.22 20:08

The analysis icon (note the red circle in the figure above) is only visible
when there is more than one curve in the acquisition window. Curves
representing the result of a statistical analysis (mean value, confidence
interval) are immediately plotted using new colours and wide line
types. These curves can be saved just like measurements or simula-
tions but they themselves are ignored by other subsequent statistical
analysis operations.

USING STATISTICAL ANALYSIS YOU CAN:

e show typical properties (characteristics) of a group of instruments eit-
her made by you or made by your competitors or sharing certain other
distinguishing marks.

e calculate confidence intervals which you can use for quality control in
your own manufactury or to reveal parameter variations of instruments
from external production.

MEAN VALUE

Drag e.g. all measurements connected to all VO-setups of several instru-
ments of a specific instrument type made by a certain manufacturer and
drop them in the acquisition window. Calculate the statistical mean to get
typical characteristics of such instruments of this manufacturer.
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® How to calculate statistical mean:

e open an acquisition window by clicking on the associated icon.
e drag and drop e.g. all VO setups of all Yamaha B -trumpets from the

tree view into the acquisition window.

e click on the statistics icon to open the calculation dialog.

v Calculations

Average |

Shift average by

0z

Standard Deviations

Cancel |

Make sure the scroll box for shifting the result
up or down contains the number "0" then click

"OK".

This calculates the average which is immedia-
tely plotted as a new curve (in the figure below
it was plotted in black).

: : : : e
100 200 300 400 GO0 EOO 700 200 %00 1000 1100 1200 1300 1400 1500 €00 1700

The new impedance curve
is the arithmetic mean of all
previously visible curves. You
can save this curve for later
reference and to compare
other curves with.

It is advisable to save such derived curves in a new instrument!

® How to save the average curve:

e create a new instrument by clicking ﬂ in the tree view (refer to

e by clicking H

page 48-50). Give it a name, e.g. "Average Yamaha B -Trumpet"

in the acquisition window the curve will automatically
be stored correctly and can be retrieved at any later time for compari-
son purposes.
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® How to use average curves:

e As a reference curve for other instruments

e To compare it with average curves obtained from instruments of other
manufacturers.

e From an average impedance curve you can also plot the intonation
to see an "average" intonation of e.g. all Yamaha trumpets.

e From an average impedance curve you can also plot the pulse re-
sponse. This allows you to:

1. determine the average length of e.g. Yamaha trumpets
2. determine average response characteristics (response quality) of e.g.
Yamaha trumpets by checking the "pulse response factor" which is indi-

cated in the pulse response window.

3. calculate the average length of e.g. the first slide. To do this you need
average curves of VO and V1.
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e THE STANDARD DEVIATION

The standard deviation is required to determine confidence intervals in
normal distributions. Such intervals are used as tolerance bands for pro-
duction tests and as an indicator for constant production quality. If the
number of instruments failing this test is small and constant (does not
increase over time) then constant production quality can be assumed.

This method can be used for sample based quality control as well as for
continuous monitoring of a running production.

What is the standard deviation?

Mathematically the standard deviation 6 "Sigma" of a variable X is defi-
ned by th formula:

ox = E((X - E(X))?)

The confidence intervals commonly used in production testing are cente-

red around the mean value and have a width of 2 6, 4 6 or 6 6. Depen-
ding on that width a certain percentage of all produced instruments can
statistically be expected to pass the test (have their measured curves
completely inside that interval) provided that the production quality is
kept constant.

Mean + 1 0: statistically 68,3% of all produced instruments can be expec-
ted to have their curves between the confidence limits

Mean + 2 ©: statistically 95,4%of all produced instruments can be expec-
ted to have their curves between the confidence limits

Mean + 3 0: statistically 99,7%of all produced instruments can be expec-
ted to have their curves between the confidence limits

Mean * 10 corresponds to the narrowest tolerance band. More than
30% of all instruments will fail that test.

Mean * 30 corresponds to the widest tolerance band. If the produc-
tion conditions are kept constant then only 3 out of 1000 instruments can
be expected to fail!

The upper and lower confidence limits are calculated separately. There-
fore you can specify different parameters for both calculations.

The upper and lower limit of the "confidence interval" are normal
impedance curves which can be saved just the conventional way.

This way you can easily document the good quality of your production
and you can sort out instruments which significantly deviate from your
usual standards.



160 BIAS

—
3

0 = mean value

upper limit:

1 = narrow band
2 = medium

2 = wide band

lower limit:
-1 = narrow ban
-2 = medium
-3 = wide band

ACQUISITION WINDOW
STATISTICS - CONFIDENCE INTERVAL

® How to create tolerance limits:

e drag and drop selected curves into the acquisition window
e click on the statistics item and select a tolerance band width of 1, 2

oder 3 (times 0) using the little arrows of the corresponding scrollbox.

Eafif Calculations O] x|
Average | 1 = for narrow tolerance band
Shift average by 2 = for medium tolerance band

I 1 % Standard Deviations

3 = for wide tolerance band

Cancel |

e click "OK" to create the curve for the "upper confidence limit"
(see figure below).

%) I DU DU
80 -
70
B0{ - |
50] -
40] -
30] -

204 Fat g A | |

0

. : : : : : : : : : : : : : : :HZ
0 100 200 300 400 500 BOD 700 800 900 1000 17100 1200 1300 1400 1500 1600 1700

e open the statistics dialog once more and use the scroll box to select
a negative value this time (-1 = for a narrow band, etc.). Click "OK" to
create the "lower confidence limit". Both curves together enclose
the "tolerance band" or "confidence interval".

90
g - -
0] -
604 - |
eI : 1 ; ; : : : : :
aof IR TR Lith. iy : : :
0 : : : : : :

. : : : : : : : : : : : : : : :HZ
0 100 200 300 400 500 GO0 VOO 800 900 1000 1100 1200 1300 1400 1500 1600 1700
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STATISTICS - CONFIDENCE INTERVAL

® How to store confidence limits (3 possibilities)

<

@ add curves to existing instrument

e click on the icon "save all curves"

e select: e instrument group (e.g. trumpet)
e instrument key (e.g. in B})
e the specific instrument (e.g. Sreadivarius 72)
e the setup (e.g. V1)

e check the checkbox "apply to all...." then click "OK"

Both curves defining the confidence interval (tolerance band) are as-
sociated with the selected setup. You can replot them at any time for
reference purposes.

e use the icon "save active curve" for both curves separately if you intend
to associate both curves with different setups or different instruments.

associate curves with new instrument

There are good reasons to associate both curves of a tolerance band
with a separate instrument. You will be able to locate them more easily in
future and you can add them to any plot window in a single step. If you
name the new instrument e.g. "tolerance band" you only have to drag it
into the open acquisition window for using it for comparison.

e click on the icon "new instrument"
e give it a name e.g. "tolerance band"
e don't change any defaults and click "OK"

e click on the "save" icon in the acquisition window. This will save the
curves in the new instrument (e.g. in VO).

Unused setups (V1 to V123) can be deleted (if you want to) in the tree
view by selecting them with the right mouse button and deleting them
with the corresponding command of the context menu or by using the
delete button of the tree view.
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| E-B1 BadHom
-& Comparison

-8 “amaha ‘Wiener Horn

P
{225

Sctup New

ACQUISITION WINDOW
STATISTICS - CONFIDENCE INTERVAL

associate curves with a new setup of an existing
instrument
This option also has some adventages: The tolerance limits can easily be
added to any plot window by a drag and drop operation. When the whole
instrument is plotted, they will appear automatically.

e select the desired instrument

e click on "new setup" to create a new setup in this instrument.

=l e give this new setup a name e.g.
"tolerance band" and click "OK".

ValveCod
OK Cancel Shemeree

Name [CIRve]
Tolerance Band| ae
el e now you can save both curves
. PN from the acquisition window in
escription . .
= the new setup which you just cre-
ated.
-]

HINT: if you do not need separate tolerance bands for all valve combi-
nations then you can, instead of deleting unnecessary setups later, simp-
ly not create them in the first place. This is the case if you create a single
pair of tolerance limits for all setups of one or many equal instruments.
So you need as a container only a single setup with the name "tole-
rance band" (e.g. "VO tolerance band").

In this case you can uncheck all unneeded valve combinations on the
right side of the dialog "new setup" (see figure below). Only the checked
valve combinations will be created.

There will be only one new setup with the name "tolerance band". This
single folder can be used to save the tolerance curves in, just like
measurements (see figures below).

2@ F =@ F
E-E Bad Horn E-& Bad Hom

w8 W0 w8 v

- W0 Toleranzband =& %0 Toleranzband
-8 Ve B 20071231 22:08
-6 W1 e 20071231 22:08
=-8 W12 =5 VW2

H-8 W3 H-E1 W1

H-8 Va3 =5 W12

=-8 W13 =5 Y3

=-8 Y123 B-£ V23
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THE
MUSICAL CALCULATOR
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MUSICAL CALCULATOR

The Musical Calculator is a very useful tool to convert between musical
notes and their intonation in Cent and physical parameters like frequency
in Hz and wave length in m. It also takes temperature into account and it
can be used for transposing.

The standard version is shown below on the left side, the extended ver-
sion with transposing functionality on the right. You can get the extended
version by checking the box "Transpose" (red circle).

[l Musical Calculator W Musical Calculator X
Tone
LB 5 1B
& Octave -
(<] 2001 [4th - octave =
Ganspﬂse ta ‘ [T ransposition ir IE (identical) 'I ‘
Tone  Sounding Tone  Sounding
Ic = Ic = E
Octave Octave -
[4th - octave =] [4th - octave =]
| Reference Fitch and Deviation | Reference Fitch and Deviation
® Fix O Fix ® Fix O Fis
ad= 3440.0 Hz 30 Cent ad= 3440.0 Hz 30 Cent
| Frequency and W avelenght [ Frequency and Wavelenght
3261 6 Hz 3131 .2 cm 3261 6 Hz 3131 .2 cm
[ Temperature [ Temperature
200 - ® Fix Fregency 200 - ® Fix Fregency
N O Fix Lenght N O Fix Lenght

The Musical Calculator takes care of the principle that all indicated values
have to be consistent at any time. Once the user changes the contents of
any one field all other fields will be recalculated immediately.

All fields - with the exception of the two fields containing the graphi-
cal representations of musical notes - are input as well as output
fields. This means, you can select notes or modify values (like in an
input field), but the same field will be updated and possibly modified by
the program (like an output field) as soon as you change some value in
another field.

The fields in the upper and center region are "input fields". Click on the
down arrow of these list boxes to select notes and registers.

The fields in the lower region can be used to enter numbers numerically
or by scrolling with the mouse using the up and down arrow buttons.

When you edit a numerical value directly you have to press the key

<Enter> to compIeEe your mpuf and make It effective.
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¥ Muzical Calculator ®
Tone

piC =l =
Octave -

—I 4th - octave j

T | C (identical) =]

Tone  Sounding
—jc [ E
Octave G
—| 4th - octave j

I Reference Pitch and Deviation

—@ Fix O Fix

__ ad= 3440.0 Hz 3“ Cent | |
cm

" Frequency and W awvelenght

3231,3 Hz 3131,2

" Temperature

200 o (8 Fix Fregency ——
- ) Fix Lenght 17

é;@)@é@ ® ® ©

Input Field: Select one of the 12 notes of the chromatic scale using the
down-arrow of the listbox and select a register using field 2.

ATTENTION: Field 1 is connected to field 5. If field 5 is set to C (identical),
like in the figure above, then field pair 1, 2 and field pair 6, 7 are equivalent.
You can select notes in either one of both fields. If you have specified an
interval for transposition then field 1 represents the written note while field
6 represents the sounding note. If you enter a note of your scores in fields 1
and 2 the program will show you the sounding note in fields 6 and 7.

EXAMPLE:
Input: Field 1: "C", Field 2: "4-th octave", Field 5: "F basso"
Output: "sounding" F (field 6) in the 3-rd octave (field 7)

Output: On the other side, if you select a sounding note in fields
6 and 7 having specified a transposition interval other than unity in
field 5, then field 1 and 2 will become outputs showing you the notes
as they are written.

Select the octave of your note (zero to nineth). The common tuning
pitch of about 440Hz is an A in the 4-th octave.

Graphical representation of the musical note selected in fields 1
and 2. It should serve musicians as an input aid and as a means
to crosscheck.
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I Musical Calculator

Taone

_IE

Octave

MUSICAL CALCULATOR

"'I 4th - octave

3G

|C lidentical) -4

Tone  Sounding

I =] =
Octave =

—|4lh - octave j

" Reference Pitch and Deviation

— @ Fix ) Fis

| ad- 3440,0 Hz EIU ||

I Frequency and " avelenght

3251,5 Hz

Cent _
(M ]

3131,2

RATAREAN

I Temperature

20.0

—t

(® Fix Fragency

—

) Fix Lenght

17

é;@wé@ ©® ® ©

Check or uncheck this box to turn transposition functionality on and off.

Use this listbox to specify key and direction for transposition. Choose
"basso" to make the sounding note lower than the written note, choose
"alto" to make the sounding note higher than the written one.

Input field: select a note as it sounds. Field 1, 2 & 3 will then show how

this note is

written in the scores.

As an output: having selected a written note in field 1 & 2 according to
the key (as specified in field 5) then field 6, 7 & 8 will represent the note

as it sound

S.

Oktave number of the sounding note shown in field 6.

Graphical representation of sounding musical note of field 6 & 7.

For all selected notes frequency and wave length at an ambient tempera-
ture as specified in field 15 are calculated and constantly kept up to date

in fields 13

& 14.
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I Musical Calculator ®

Taone
mE I~ =
Octave -
"'I 4th - octave j
1

|C lidentical) -4

Tone  Sounding
_| C =~ E
Octave =
—|4lh - octave j
EII]

" Reference Pitch and Deviation

@ Fix O Fix

| ad= 3440,0 Hz

I Frequency and " avelenght

3251,5 Hz 3131,2

I Temperature

Cent _
(M ]

(® FixFregency ——
) Fix Lenght 17

ATAREAN

20.0 -

é;@wé@ ® ® ©

Switch "Fix Reference Pitch": This button is initially active (black
point) when you start the calculator. In this mode changes in other fields
(e.g.: temperature [15], wave length [14], etc.) will be reflected as a devia-
tion in Cent from the fixed reference pitch (e.g. a1= 440 Hz as specified
in field 11) which will be output in field 12.

Switch "Fix Deviation™: For logical reasons either reference pitch
[9] or deviation [10] must be fixed. If deviation is fixed (by clicking on the
white circle) then the reference frequency of the a4 (field 11) becomes an
output while the Cent deviation of field 12 can be forced to any desired
value (usually zero) when parameters like temperature or wave length
(usually connected to the length of the instrument) are varied.

Input field: Used to enter the fundamental tuning pitch. The default
value is 440Hz (for the a4 tuning note). Whenever the user modifies this
value (either using the up/down arrow buttons or by numerical input) all
other fields will be recalculated.

As an output: If switch 9 is off by turning switch 10 on (fix Cent devia-
tion) then this field shows the corresponding change of the reference fre-
quency whenever other fields (e.g. note frequency in field 13) are modi-
fied by the user.
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I Musical Calculator ®

Taone

tlc -~ =

Octave
_I 4th - octave j

Tone  Sounding

_I c =l E
Octave =

—I 4th - octave j

" Reference Pitch and Deviation

T @ Fix O Fix

I 3440,0 Hz EIU Cent | |
I Frequency and " avelenght

3251 6 Hz 31 .2 om

I Temperature

700 (® Fix Fragency
) Fix Lenght

~

é;o@ée ©® © ©

Input field: When you modify the Cent deviation of the selected note
in field 12 then you will observe how field 11 (if switch 10 is on) or field
13 (if switch 9 is on) will change accordingly. It is possible to either type
in new values for the deviation in Cent or use the mouse to click on the
up/down arrow buttons.

After having typed the new value on the keyboard press the <Enter>-key
to validate your input and to force a recalculation of the other fields.

As an output: In case Cent deviation is not fixed (switch 10 on) then
this field will respond to changes of other fields indicating the deviation of
selected notes from the equally tempered scale (1 Cent = 1/100 semito-
ne). The actual main tuning frequency (field 11) is taken into account.

Input field: If you alter the frequency in this field (either with the arrow
keys in 1-Hertz-steps or entering the value directly, followed by pressing
the "enter" key of your keybord), the fields 1, 2, 3 and 6, 7, 8, show the
corresponding name of the note. Field 12 shows the deviation to the
equally tempered scale for the new (altered) note related to the actual
pitch of field 11 and the actual temperature of field 15.

Frequency range: 16 Hz up to 14.000 Hz. If you enter a frequency
value out of this range, it will be automatically transposed by an octave.

As an output: shows the frequency of a note in Hz., depending on the
values of other fields (e.g. field 1, 2, 11, 12, etc.)
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I Musical Calculator ®
Taone
| E =l =
Octave -
_I-lllh - octave j
- - 1
I[Z [identical] I |
Tone  Sounding
e [
Octave =
—|4lh - octave j
" Reference Pitch and Deviation
T @ Fix ) Fis

L e 3440,0 Hz 30 Cent_| |

I Frequency and " avelenght

3251 6 Hz 31 .2 om

I Temperature

(® Fix Fragency
) Fix Lenght

20.0 -

~

é;o@£© ©® ©® ©

Input field: alter the wave length with the arrow keys in 1 cm steps or
enter a value directly followed by pressing the enter key of th keybord.

As an output: the wave length of the actual sound wave in cm (de-
pends on the temperature of field 15).

Input field: alter the air temperature with the arrow keys in 1 °C steps
or enter a value directly followed by pressing the enter key of th keybord
(the temperature influences the intonation). Range: -273 °C to +1000 °C.

As an output: Temperature in °Celsius.

Switch "Fix Frequency™: Apply to the frequency of field 13. If this
switch is turned on (black dot inside) and the temperature is altered, field
14 shows the corresponding wave length.

Switch "Fix Wave Length™: if this switch is turned on, the wave
length is fixed. If e.g. the temperature is altered, field 13 shows the cor-
responding frequency and field 12 the deviation to the equally tempered
scale (also depending on the reference pitch of field 11 and the switches
9 and 10).
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MUSICAL CALCULATOR
EXAMPLES

® EXAMPLE 1: You want to know the frequency of a specific

note:
e select this not with field 6 or field 1.
e select the octave name with field 7 or field 2.

The result (the nfrequency for this note) is shown in field 13.

EXAMPLE 2: You want to know which note is sounding,
if you play a g#° with a Horn in Fa ("transposing"):

e Click into the box 4 to turn on the "transposition mode".
e select with field 5 the key "f basso".

e select "g#" with field 1.

e select with field 2 "5th octave".

Field 6, 7 and 8 show the note "sounding" and field 11 shows the frequen-
cy of the note.

EXAMPLE 3: You want to know how much the frequen-
cy of the "written" c® played with a Bb-Trompete arises,
if the temperature is 28 °C instead of 20 °C.

e Open the musical calculator and turn on the transposing mode by a
click on the box 4.

e Select with field 5 "B basso" because the key of the trumpet is Bb.

e Click into the box 17 "Fixed Length" then raise the temperature in the
field 15 to 28 °C.

e Field 12 shows the alteration (23 cent) compared to the frequency at 20
°C, additionally field 13 shows thze new frequency value.
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EXAMPLES

® EXAMPLE 3a: if you want to know the difference between 23 °C
and 28 °C use the following steps:

e [tem 1 and 2 like example 3.

e Enter 23 °C into field 15.

e Schalten Sie den Schalter 17 ein (fixe Lange).
e Raise the temperatuer with field 15 to 23 °C.
e Change the value of field 12 (+9 cent) to "0".
e raise the temperature in field 15 up to 28 °C

Field 12 shows the alteration in cent an (+14 cent). Field 13 shows the
new frequency of the note at 28 °C (559 Hz).

ATTENTION:

BIAS uses the American notation the Musical calculator partially
the European notation!

european american

Sub Kontra sub kontra A al
Kontra kontra A a’'
Grof} A a?
klein a a3
eingestrichen a' a*
zweigestrichen a2 ad
dreigestrichen as a’
viergestrichen a* a’
finfgestrichen ad ad
sechsgestrichen a’ a®

h B

b By
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FOR EXPERIENCED USERS ONLY

The features which are documented in the sections below
are intended to be only used by expert users after having
thoroughly studied the manual!

In case you modify your system settings or your data base
structure by mistake in a way you cannot handle yourself,
we have to charge you actual rates if you need us to help you
troubleshooting your system or recovering your data!
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BIAS Database Import

FOR EXPERIENCED USERS ONLY
COPY MEASUREMENTS

It may happen that measurements have been saved in a wrong place.
The correct solution would be to delete that measurement, to measure
again and assign that measurement to the right instrument and setup
now.

This is not always an option, especially if the mistake is noticed at a later
moment when the instrument is no longer available for a measurement.

In order to correct such mistakes without having to re-measure instru-
ments, there is the command "Copy Data" in the submenu "Help" of the
main window menu bar.

How to copy a curve to a different tree view location

e Select the curve you want to copy in the tree view of the database
window

e Issue the menu command "Copy Data"

e Select source (measurement). Crosscheck whether your sour-
ce instrument has been correctly preselected in the "Instrument" panel
of the BIAS Database Import dialog (figure left below).

e If you have to change that selection you can do so using the "Select"
button (red circle). A dialog will be shown (figure right below) where you
can select the right instrument and key. Any new selection will also be
reflected in the tree view.

"EAE Database

Lot ‘C\Dokumeme und EinstellungentAll Users\DokumentehBiasb\Database

Instrument

‘Trumpei in Bb

onella

‘Standard_Setup

~Measurement

Valve

— -

Session

Description

Temperature

21 &

Setup Select B
Measurement o] 4 Cancel
[1996.01.25 =
Group
ITrumpet j
J1ase 07 25
Key
[—|
[eb Bl
Instrurment
=l ITUneIIa j
Setup
oK |Stﬁndﬁrd_Setup j
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COPY MEASUREMENTS

BIAS Database Impor e now select the right setup with the right valve
~BIAS Database combination containing the curve you want to
Lagin |C:\D0kumeme undl Einstellungentll Users\Dokumente\BiastDatabase Copy (red Circle).
| = ment . . H H
freth e if there is more than one measurement in this
|Trumpet in Bb

container then select the one you want to copy
using the listbox.

Select |TDnEHa

|Standard_5 etup

| ~Measurement ° CI|Ck “OK" tO f|n|Sh your Select|on

heasurement
[1396.01.25 =]

Session [1596.01 25

Description =

Temperature

211 % 5
x|

e Select target position. Having finished the source selection dia-
log the target selection dialog will be shown. It looks very similar to the
first dialog. Now you have to specify and optionally to create a databa-
se location where the selected data are to be copied to.

BLAS Database Expart ' x e select a target instrument by clicking on the
~BIAS Database "Select" button. The dialog which becomes vi-
el |C\Dukumeme und Einstellungenisll Users\DokumentetBiasByDatabase sible now also contains two small buttons for
creating new instruments and new setups!
rInstrurnent
[Trumpetin B e now select a target setup which is to contain
=z I;:n::d - the copied data (red circle in the figure left)
= and click "OK".
Measurement
Session @
= If you are using this command to move
Description wrongly assigned measurements then
= you should delete the copy source after-
Temperature WaI’dS!
I 218 & =
(In the database treeview right-click the

. measurement which was saved in the
wrong container and use the context
v .
menlu command "Delete".)

Here you can change the ambient temperature if wanted.
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SETTINGS

e=| Clicking on this icon in the acquisition window opens a dialog for chan-
o ging the basic settings of BIAS. Under normal circumstances there is no
reason to change most of these settings!

Use this command - with exception of the sound device selection as
described below - never without having contacted the BIAS development
team first!

In certain exceptional cases it can happen, that Windows enforces the
use of a specific audio interface by all application programs. The BIAS
stimulus signal will then be routed not to the USB measurement head but
e.g. to the internal sound card of your notebook. In this case you might
have to select the correct USB-device manually.

® How to select the USB measurement head as active BIAS
audio device:

“F BIAS Soundcard Interface

e select the "Creative USB

oo D E. Jesiee /) Speaker" device in all four list

Iﬁ;‘ii::;zeff Speaker [ boxes as the active sound input

[Creative USB Spaaker = ar?d outputldewce gnd as spund

AudioMiser mixer and input mixer device to

| Creative USB Speaker =] be used.

Sound Input Miser

| Creative USB Speaker =] e Click "OK". BIAS will remem-
\/ ber these selections in future.

ISlimqus Description J Fro Tia Esh

015208 Chirp 12000Hz LISEIl - 12 o2 [0=

Filename - E E E

IE:'\F‘rogramme\BIﬁSE?\m S206_chirp_12000.way El

Samplingrate Period Prolog Epilog

{12000 =] [z4000 [3000 [0

Section Offzet Lo Lirnit High Lirnit

Jal =l o 20,00 | 4036.00

¥ BIASE1 Compatibility

Simulation Model

Responze Filenane q IMapes Riordan j
IE:'\Dokumente und Einztellungent.gregorEigene D atei Dl

Fulse Length  Threshold  Smooth & Measuing
0125 |2 [FRauwe1 ||| € Calfrating

[~ Hilbert ¥ Dedltch [~ Kaiseta'nd ’—I
ok
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® Select different stimulus signal

SETTINGS

177

ONLY AFTER HAVING CONTACTED THE BIAS DEVELOPMENT TEAM!

With the BIAS installation program you get a stimulus signal which has
been customised and calibrated to match your specific measurement
head. In some cases the installation includes more than one such cus-
tomised stimulus files. They might be different in terms of measurement
time, frequency band width or sampling frequency.

By choosing a different "Stimulus Description" (red circle in figure below)
many related parameters describing the contents of the selected stimu-
lus wave file will switch accordingly. It is absolutely critical that those pa-
rameters accurately match the contents of the wavefile, so do not tamper
with these settings without having got our advice!

'"-r BIAS Soundcard Interface

Sound Dutout Device

|| Creative USH Speaker
Aufnahmegerate

Kl

| Creative USB Speaker
Audio-tiser

Le]

| Creative USB Speaker
Sound Input Miser

Kl

| Creative USB Speaker

Le]

Stimulus Description

|D1S2DE Chirp 12000Hz USEI

Filenarme

IEI: WProgrammetBIASE24015206_chirp_12000.way
Samplingrate Period Frolog E pilo
12000 =] 24000 [2000 [o
Section Offzet Loy Lirnit High Lirnit
L MRE [20.00 [403€.00

[¥ BIASS1 Compatibility

Simulation Maodel

Rezponze Filenarme q IMapes Riordan j
IC:'\anumente und EingtellungenhgregorEigene D atei El

Pulze Length  Threshold  Smooth

* [ easiring

0.125 B |FIR auto 1

[~ Hilbert [ Degltch [T Kaizeta'nd

j = Calitrating
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FOR EXPERIENCED USERS ONLY
CREATING A NEW INSTRUMENT CLASS

This feature was implemented to satisfy the need of customers from
instrument collections and museums. There are historical instruments
which cannot be classified the conventional way. The BIAS database
contains many modern instrument types but not all historical types do
match one of these existing classes.

In order to solve that problem expert users can create their own instru-
ment classes having any number of setups or valve combinations and
which can be tuned in any possible key.

ATTENTION: This is an intrusion into the conventional
structure of the BIAS database! You are creating new in-
strument classes which will automatically be dissemi-
nated into all databases which are opened or created by
you at some later time.

Before you start make a backup copy of all your BIAS
databases on an external USB hard disk, memory stick
or on CD or DVD!

ATTENTION! DON'T MISTAKE!
Create new instrument - Generate new instrument class

Create new instrument: an everyday procedure. You "reference" an
existing structure of the database (e.g. trumpet in C) and give it a unique
name in order to save your measurements in that container. You do not
have to know about available valves and playable overtones as

ﬂ this information is already present in the database. You simply link
your measurements to a specific instance of an already existing
instrument class. This gives BIAS the necessary information on

how to interpret your measurements musically and allows you to assign

personal remarks and information identifying the measured instrument in
order to remind yourself in future.

Generate new instrumenten class: a task for expert users. You
create a completely new structure in one of your BIAS databases. You
have to know and to enter the key, the number of valve combinations
with all their playable notes, plot ranges, whether it transposes and even
more advanced information. For consistency reasons such classes will
automatically be copied to all databases which you will open or generate
in future.

For this reason generation of new instrument classes has not been imple-
mented in BIAS. Instead a separate program, the database administrator,
has intentionally been provided for this purpose.
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GENERATE NEW INSTRUMENT CLASS

How to generate a new instrument class:

e Start the BIAS6 Admin program. Next follow two steps:

Instruments |

Flaylists |

e First, generate the instrument class and specify
its properties

e Second, specify all setups with their playable
overtones ("Playlist")

GENERATE INSTRUMENT CLASS

Click on the button "Instru-

Instrument
Administration

ments" to open the "Instrument
Administration" dialog

The 3 buttons operate on the
actually selected instrument

class. They allow:

to edit the selected instrument class, which means
to modify its properties

to create a completely new instrument class

class from the database (there is no undo

2 to delete the currently selected instrument
possibility!!!)

The commands "Edit" and "New" will both show the same di-
alog. Therefore it is documented only once in the "New" con-

text.

The only difference between "Edit" and "New" is that when you
"Edit" existing instrument classes you cannot create new sub-
classes like e.g. "in C", "in B," or "in B-alto".
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Hew Instrument

Clicking on the button "New" will open an extension panel.

[

Create I

Copy sising instument [ =] Using the "Close" button you can abort the

name of the
instrument

Copy exitting instrument X ‘ ‘

key of the
instrument

operation at any time. Any changes you might
have made until then will not take effect!

Clicking on the "Create" button will generate
the new instrument class in the database (it is
possible to delete this class from the database
again using the "Del" button in the "Instrument
Administration" dialog, just in case...)

@ |If you want to create an instrument class which is very similar to an exis-

ting class (e.g. horn in F or trombone in B}) then select this existing class
first, then click "New", select or enter the new class name and key in
the yellow panel, check the "copy existing ..." checkbox and click
"Create". Later you can "Edit" the new class and modify the properties
as required.

If you want to generate e.g. a trumpet which does not exist yet in a cer-
tain key then select the trumpet and the key in the listboxes of the yellow
panel and click on "Create". The listboxes do contain many different in-
strument classes and most possible keys of a chromatic scale. If you do
not find any suitable name or key you can type it to create it.

If you need e.g. a trumpet instrument class, which has the same or al-
most the same properties as an existing instrument but a different non
existing name, then select this existing class first, then click "New", type
the new non existing name and/or key in the corresponding edit fields of
the yellow panel, check the "copy existing ..." checkbox and click
"Create".

Now we will create a completely new instrument class!

Hew Instrument

Close

ﬂ ID—hassn

=
O The instrument class is named "Fantasy-Horn" and the key

Create I

is to be D-basso. Use the listboxes and edit fields to select

the key and to enter the name then click on "Create".

A Windows Dialog-Box will confirm the successful genera-
tion of a new instrument class.

. Available Instruments ' X]

Instrument

Administration

In the next step the properties have to be specified. In the
"Instrument Administration" dialog the new instrument class
should already be available. Select it and click on "Edit". The
dialog shown on the next page will be opened.

Key
[o-basso
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In this dialog you specify:
Enalish the name and the designator for the key of the new instru-
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ment class in all languages known by BIAS (must not be
left empty!!!)

a number specifying the sort order of all instrument classes. Instrument
classes with low numbers will appear at the top of the tree view.

a number specifying the sort order of all instrument keys within their
classes.

the upper limit of the frequency range (in Hz) which is usually visible in
all impedance plot windows.

the useful instrument length (in cm) which is usually visible in all pulse
response windows.

the distance in semitones of the "written" representation as compared to
the "sounding" representation (transposing instruments only).

the lowest note to be visible in all intonation windows.

this field is currently not used!

the fundamental note (first peak of the impedance curve). This is used as
the base for automatical generation of the "Playlist".

this field is currently not used!

Creator of the instrument class, filled in automatically!

With the arrow-keys you can scroll through the database to inspect and/or
modify (attention, no undo!) properties of other instrument classes.
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e enter the name of an instrument class in all languages

BIAS has been designed to be multilingual. At run-time it can be swit-
ched between German, English, French (work in progress) und Spanish
(planned). All commands, buttons, hints and database contents will re-
flect the selected language. Therefore it is mandatory that the language
fields for instrument class names and keys must not left empty.

The 1%t line contains the name and key of the instrument class in German,
the 2" line in english and the 3" line in french. The 4" line is reserved for
Spanish and the 5™ line may be used for user provided translations into any
other language (see figure left).

Simply click into a field and type the name.

The same applies to the second column which contains the designator
for the key of the instrument, again according to the correspondig lan-
guage.

e Switching the language in BIAS at run time can be performed using
the screen menu of the main window. Open the submenu "Help" then
"Language" to select between "Deutsch" and "English". Later "Francais",
"Espafol" and "Custom" will be added.

e Define the sorting order for the treeview. Instrument classes will be
sorted in the treeview according to this number, low numbers above,
higher numbers below.

If you mainly measure renaissance instruments which are currently sor-
ted towards the end of the list then you have to scroll down in the tree
everytime you want to access your instruments. This can be annoying.
Although there is a tree view filter which might provide a solution to this
problem, there is a better way. Changing the "View Order Grp" field of
your instruments to lower values will move them up in the treeview.

All values between 1 and more than 300000000 are available. The trum-
pet which is by default the top most instrument class in the treeview
has got the value of 65546. Any lower number will sort your instruments
above.

e We enter a value of e.g. 30000 into the view order field of our instrument
class "Fantasy-Horn" to have it on top of all other instrument classes.

These values are not critical and can be modified at any time. If you as-
sign the same view order value to more than one instrument class then
you loose control over the sort order of these classes.
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100 ohne Stimmung,
Rohr, Mundstiick

200 inC

210 incalto

220 incbasso

230 inCes

300 inD

310 indalto

320 in D-basso

330 inDes

340 in Des basso

400 inE

410 in E basso

420 inEs

430 inesalto

440 in Es basso

500 inF

510 infalto

600 inG

610 in G alto

620 in Ges

630 in ges alto

700 inA

710 inaalto

720 inAs

730 inas alto

800 inB

810 inbalto

820 in B basso

900 inH

900 inhalto

920 in H basso

Time Limit
200

“Wiew Order Ke
|2DD

Frequency Limit
|1 o0

How to detemine the length
of our D-bass Fantasy-
Horn?

Plot the pulse response of
any F-Horn and read off the
distance of the main bell
reflection. The "D" is 3 se-
mitones flater than the "F".
This corresponds to the se-
tup V12 of an F-horn.

Drag and drop this V12 se-
tup into a pulse response
window and use the cursor
to read out the position of
the bell reflection.
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e determines the sort order of the key designators in some list bo-
xes. Enter a suitable value for your new instrument. As our new in-
strument class has a key of "D-basso" we choose the value "320"
(according to the table at the left).

e this field determines the visible frequency range in impedance
plot windows. The value 1700 means that measured impedance
curves are normally only plotted in the range between 0 Hz and
1700 Hz.

The default frequency band for measurements in BIAS ranges from 20
Hz to 4096 Hz. Yet the frequency band of interest (of course depending
on instrument class) usually doesn't exceed 1800 Hz. To avoid having to
zoom in all the time, enter the frequency where you want BIAS to trun-
cate impedance plots of such instruments normally. In special cases you
can instruct BIAS to display the whole available frequency range ignoring
the upper limit entered here (see page 79).

e we define the upper frequency limit for impedance plots for our new
instrument as 1000 Hz here.

e this field defines the plot range for pulse response plots. This defini-
tion is quite important for the analysis of bore imperfections!

The pulse response which is used for the analysis of bore imper-
fections represents the sound pressure response in the mouthpiece
when an infinitesimal short air pulse is injected through the lip orifice.
The pressure building up in the mouthpiece plane will exhibit the in-
itial pulse together with the complete reverberation caused by wave
reflections from all bore disconituities and especially from the open
end of the bell. Pressure pulses will go around many times while being
attenuated by damping. This makes the pulse response a periodic
function in time. In order to identify reflections for diagnostic purpo-
ses the x-axis has been converted from propagation time to reflection
distance by multiplying with the speed of sound and dividing by 2 (see
figure at left).

For analysis purpose only the first period (the time until the main
reflection at the open end of the bell arrives at the mouthpiece plane) is
of interest. Therefore only that part of the curve should be visible in the
plot.

e To enter the right value estimate the length of the instrument in cm and
add about 40% of this value (this will show the whole instrument
including all possible slides).

e The key of our Fantasy-Horn is D-basso, so the length of the open
instrument will be about 460 cm. Adding 40% results in a length of 644
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Transposing instruments: Enter the number of semitones between the
sounding and the written note.

Example B -trumpet: When you play a "C" on a B}-Trumpet then in
reality a "B " will sound. The note which is written in the scores as "C" is a
whole step (= 2 semitones) sharper than the note "B}" which will actually
sound.

Therefore in the field "Written" you will find the value (+)2, indicating
that the written note is two semitones higher than the sounding note. For
C-trumpets there is no difference between the written and the sounding
notes, so the corresponding value is "0".

Example F-horn: when you play a "C." on this instrument then an
"F," will sound, which is 7 semitones lower. Therefore the field contains
the value (+)7, because all written notes are 7 semitones higher than the
actually sounding notes.

Example trumpet in D: when you play a "C" on this instrument then
a "D" will sound. This is a whole step higher than the note "C" written in
the scores. The written note is 2 semitones lower than the sounding note,
therefore the corresponding value is -2 this time!

e Our "Fantasy-Horn" is in D-basso. Playing a "C," will sound as "D,"
which is a seventh (10 semitones) lower than the written "C,". In the field
"Written" we enter therefore the value (+)10.

Values in the field "Written" effect how intonation is displayed graphical-
ly when the "written" representation of notes is selected. These values
have no effect on the intonation display when the "sounding” rep-
resentation of notes is selected nor on any other calculation or selection.
They have nothing to do with the list of playable notes (playlist) which is
specified somewhere else.

If you have entered a wrong value in that field then the graphical note
representations in the "written" intonation chart will be messed up!

You can correct that mistake any time later!
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Lowest Nate The lowest note which is to be visible in the intonation window.
e o
The left field contains the note written according to the European con-
ventions, the right field contains the American notation.

e Each click on the small up/down arrows will change the indicated note
by a semitone. Typing the text is possible - but unfortunately ignored by
the program - at least in the current version!

Specifying the lowest note of the instrument instructs the program to
choose an appropriete playing range in the intonation chart. This is ne-
cessary as instruments do have significantly different playing ranges:
e.g. a trumpet from C3 bis zum Bb5, an F-tuba from C1 bis zum Bb4.

This makes up about 5 octaves in total which is too much for one chart.
Specifying the lowest note defines the subrange which is most suitable
for a specific instrument.

This input effects intonation plots only. It doesn't effect the list of
playable notes (playlist).

e For our Fantasy-Horn in D-bass we select the note D2. The fundamen-
tal note is in fact the D1, but we don't want BIAS to display it because it
is not used regularily (see page 120 and 189).

ke Here you select the real fundamental note (first peak of the impedance

|?V' Wj curve) of the instrument using the little arrows. This input is used as a
base for the automatic generation of the "Playlist". For our Fantasy-horn
we select D1 now, as this is the first resonance. The left field is
again used to display the European style, the right field will show the
American notation.

—t \“ If you are not sure about the true sounding notes of your instrument you
(e

- can cross-check with the "Musical Calculator”.
e This field is not used currentyl!
1] Creator This field is filled in by Bias automatically. The number corresponds to the
! creator of the instrument class. "1" means the first record in the address
table of the database.
i \‘ When you have finished your edits close the "Instrument Edit" dialog by
= clicking on the closebox (X) at the top right of the window. The se-

lection dialog "Avaible Instruments" and the Bias6 Admin program itself
can be closed just in the same way.
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® The next step is to define setups (possible valve com-
binations) and their corresponding play lists (playable
notes).

e Open the "Playlist Administration" dialog by clicking on the right button
at the bottom of the Bias6 Admin window.

lists all available instrument classes

lists all available keys for the selected
instrument class

lists all available setups for the se-
lected instrument class and key

lists all playable notes for the se-
lected setup

. C:ADokumente und Einstellungen' 4l Userz\Dok: mentet\BiasG\D__. [E4

. Gr
Pla'y'||$t Trompete j
Administration ¢,
| Create Script File | IE v j

1 Y alve Combination

|___FRead Script File v T W

Create Standard Seguence

o) (o) (] o1 ¥
A T

allows to add a new note

allows to edit the "Standard fingering"
property of the currently selected note.

to the playlist of the cur- @ i if this box is checked then only no-
rently selected setup.The =1 tes with "Standard fingering" property
operation can be aborted are listed in the "Note" listbox, other-
by clicking on the "Close" wise only those without "Standard
button of the dialog shown fingering" property are listed!
next.
deletes the current note from the cur- export Playlist of currently
rently selected setup of the currently selected setup as text file.
selected instrument and key. Clicking
on this button opens a confirmation dia- import Playlist from pre-
log where you can cancel the operation viously exported text file.

once more.
generate playlist for the
currently selected setup
automatically using some
standard assumptions.
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® Create Standard Sequence (recommended)

. C:\Dokumente und Einstellungen‘All Users\Dokumente\Biasb\D...

Playlist hantasie
Administration .,

Create Script File ID-hasso j
Send Sl Fio “alve Combination -

Create Standard Sequence Mote
[

=] 5

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".

wi. C:\Dokumente und Einstellungen\All Users\Dokumente\BiasbiD._.

Group

Playlist [PhantasieHomz =
Administration .,

[oos:ic =l
‘Y alve Combination -

Create Standard Sequence
[ote

| =@ s
 Mew Play List Entri
i) - vI Standard Fingering

(1) select "V0" 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
considerations
are useful.
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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 ; So\7 e ;I — i | 4
fi 2xf, 3xf, Ixf, 5xf, 6xf, 7xf, usw

3 peak (triple frequency)
2n 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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2 semitones lower than VO
1 semitones lower than VO

3 semitones lower than VO

5 semitones lower than VO

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

6 semitones lower than VO

FOR EXPERIENCED USERS ONLY 189
PLAYING RANGE AND PLAYLIST

@® The fundamental note (1%t resonance) determines the key of the instru-

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 By: 1st .. 12™ resonance
Trombone in B: 2 . 12t resonance
Tuba: 1st .. 12™ resonance

Generally not used are:

the 7t resonance, the 11t 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, cb

vV1:  (Bh1),B}2, 3, B}, 3, d4, f4, B}, 4, c5, d5, f5, b5

v2:  (b1),b2,g}3,B)3,eh4,gh4, b4, d},5 €5 g}5 b5
V12:  (al), a2,e3, a3, d 1,4, e4, a4, b4, cb, eb, ab

V3: (a1), a2, e3, a3, d b4, e4, a4, b4, c5, e5, a5

V13:  (g1), 92, d3, g3, b3, d4, g4, a4, b4, d5, g5

v23: (ap1),ah2,e)3,a)3,c4,ephs ah4, B4, b4 e}5al5
v123  (gh1),9h2,dp3,9)3,b3,d)4,gh4, a4, a4,d},5 g5

Notation: European American
Sub Kontra C (16,4 Hz) C SK c0
Kontra C (32,8 Hz) CK ct
GrofRles 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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Summary:

® the fundamental note (1%t resonance) determines the key of the instru-

i

i

il

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 VO0)
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.

In such cases the "Musical Calculator" is often useful. It shows you the
correct notation of notes and the related frequencies.

Examples:

Trumpet in B), : Fundamental 116,5HzatA4=440Hz (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 BI, : Fundamental 58,3 Hz at A4=440 Hz (B}1)
Trombone in Bl, : Fundamental 58,3 Hz at A4=440 Hz (B}p1)
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)

Problem: If you measure the fundamental frequency (1%t resonance) of
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
Fond Sort Fie “alve: Combination
Ll
Create Standard Sequence
[ote

fex

— Edit Play List Entri

nel.
L (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.



192 BIAS FOR EXPERIENCED USERS ONLY

PLAYLIST - STANDARD FINGERINGS

Fingering chart for Horn in Fa (as written)
PLAYLIST
Setup 1. peak |2.peak |3.peak [4.peak |5.peak |6.peak [8.peak [9.peak |10.peak [12.peak [16.peak Comment

Vo c2 c3 g3 c4 e4 g4 c5 d5** e5™** g5 c6*
v1 Bb1 Bb2 3 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 a5 3 semitones lower than VO
V13 g1 g2 d3 g3 b3 d4 g4 a4 Bb4 d5 g5 5 semitones lower than VO
V23 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)

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=445,5 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 13, 14t 15t 17t 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 Calil ration Yolume

- Specify first galibration volume. o
- Enter ambiefit termperature.
- Press <meafurer hutton when ready.

=l
Length [mm] V.Diameter [mim] Temp [deg] Geient Input of temperature,
\a .
|2 |15 |21 ID respectively of the
¥ Reflecting T emnination [~ Optimize Temp temperature gradlent
from[Hz]  to[Hz] [~ Calibr. Tube [+]

v Range I I [~ E=pert Mode
Measure |T C-:-ntr-:-ll Abort |

valid frequency range of
calibration measurement






