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Preface

Know Your Apple Device

This user guidelescribes the features and gi®n of the Verituner App for Apple iOS
deviced iPhone, iPad, and iPod toldmunningAppleOs iOS operating systéfhe App
runs identically on the iPhone and iRodch and runs on the iPad(2x) zoomed view.
Each of thes Apple devices willun the Verituner very wellerituner files are very
small and use only a small amount of the deviceOs storagelspadevhen yoplanto
use or purchase one of these devices, somestingmight want to consider are:

¥ Will the devicebe useds primarily a dedicated Verituner,asoas a phone
and/or for use with other apps?

¥ If an older dewe, can it run the current operation system (i0S)? As the Veritune
app continues to develop, a new update might require a versionioSHat
cannot be installed on the device. ItOs a consideration of (fatniiagOthe de-
vice to some extent.

¥ Screen size, portability, readability, battery runtime, and cosithes obvious
considerations.

¥ Through the VerituneForum youcan ask que®ns and learn from the experience
of other Verituner users

¥ If you are deciding on a new device, the MacRumors BuyerOs Guide is a helpft
reource for timing your purchase.

buyersguide.macrumors.com

In usingthe Verituner AppVeritune Incassumes yoare a piano technician dod you
have at least basic piano tuning skills and that you are familiar piano tammgology.
It is also assumeithat you are familiar with the operation of your Apple deviee
devicespecific issueN hardware and operagrsysteml contact Apple or your dealer.
Documentation can be downloaded from AppleOs website:

iPhone  support.apple.com/manuals/iphone
iPad support.apple.com/manualsag
iPod touch  support.apple.com/manuals/ipodtouch
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A Note to Aural Tuners

A special note to those who have little or no experience using an Electronic Tuning
Device (HD): Be patient! Working with any ETD, including the Verituner, requires the
use of hando-eyecoordination while tuning, which is quite different from the hémd
earcoordination that you are accustomed to. In addition, with an ETD you will be sour
ing the strings of only one note at a time instead of two notes, and during tuning the
frequent aural checks you rely on in aural tuning are best done infrequently with the
Verituner. This will most certainly require an adjustment period. Mosttiirg ETD

users report that they actually tune sloMe first. After an adjustment period, we ex-
pect youOll be saving tirmadgetting excellent results with greater ease.
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Chapter 1
Getting Started

Purchasing and Installation

An iTunes accouns neededPurchasinginstalling and updatinghe Verituner
App aredone througlthe App Storeappthat is installed oApple iOS devices @

System Requirementor the latest information on hardware and operagystem
requirements go to
www.veritune.com

Battery

Become aware of your deviceOs battery runtime. For extended perisdstaue an AC
charger to use while tuning and/or a car charger while driving. An external battery pac
an especiallyhandyoption. Apple offers tips oaptimizing battery performance:

www.apple.com/batteries/maximizifggerformance/

Push the Home buath to exit the app wheyou have finished using it or wonOt be using it
for more than a short while. It will reduce battery drain and memory usage. For shorte
breaks, press then/Off Sleep/Wakéuttonto lock the app ankieep it runningupon
waking theappyou will be where you left off With the iPhone, answering a call will exit
the app.

Tuning Preliminaries

The information in thischaptemwill be clearer as yoperformthe tuning procedures that
follow in Chapter 2Frst, familiarize yourself withthis overview of the VeritunerOs
tuning interface and functionandthenrefer back to it as needed.

Entering Numeric Values

Somescreengall for entering values ifieldst without the virtual keyboard. riteringor
changinga value n a field is done with thgeritunerOsumericcontrols + 1 B

L A field is a small rectangular area that is empty or contains infornfattert or a valuél which
can be filled in or manipulated, e.g., entering a file name changing the current value.
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Tap theincrementumber(the numbebetween+ D) to cycle through the available
increments1 .1 .01. Tap+ or Bto changehe value in the fieltby the increment
amount with eachkap This is the method for entering valiaghe Calibratiorprocedure
(describedbelow), in the Standard Tuning Setup whestting anonstandard pitchin
creating custom temperaments, etc.

Startup

The Startup screeappearsvhen the Verituner App is opened. It offers three options for
starting a tuning: (1$tart a newtuning (for which a new tuning file will be created), (2)
Load asaveduning file of a previously tuned piano, and {&sume tuningwith the

last tuning filethat was open

f/ Verituner®

professional piano tuning technology

Start anew tuning ... 2?
Load a saved tuning ...
Resume tuning: Steinway M

Verituner® version 4.4.8 © 2014 Veritune, Inc. All Rights Reserved.

The Swipe

A swipeis a short brush of your fingertip across tdewiceOs screefhis simple gesture

is widely used inOS deviceapps to turn pages inb®oks, magazinesnd the liketo

scroll a webpager list, etc. Inthe Verituner app the swipe is used to scroll, to reveal the
hidden menus, and to change a note name or octave on the tuning screens. If the swi
new to you, hereOs a tip: make a light, short sweep oarttex area of thecreen, end-

ing by lifting your finger off the screen. A little practice and it will be second nature

NOTE: if you are seeing the green swipe left/right instructions, swiping has no effect
until you tap to dismiss the instructions.
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Settings Menu

Revealing Hidden Menus

There @e two menushat arenidden from view but readily accessible. The Menu is on
the right and Settings is on the left.horizontalswipewith your fingertipacross the
center area of the screen (e.g. in the spinner circle in the tuning dmiegs)themninto
view. Only the Menu (on the right) is available at the Startup screen. To see it, swipe
your finger across the screfrom right to leftas if you were dragging it from hiding into

view on the screen.

/ Verituner?®

professional piano tuning technolog Style

Temperament
Start anew tuning ...
Measured
Load a saved tuning ...
Spectrum
Resume tuning: Steinway M
Verituner

Verituner® version 4.4.8 © 2014 Veritune, Inc. All Rights Reserved.
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When available, a swideom left to rightto brings Settings into viewn the left. To hide
a menu, tap on the screen. Only one menu can be open at a time.

Steinway M
Coarse
Overpull F 1
Alter M H

ReCalc ((( I )))
Inharm A: 0.00

Average 0.0
Settings Equal

[ — "

Calibration

When you first install the Verituner Apghe accuracy ofouriOS devic€®sA440 pitch
will typically be well within 1.0 centwhich is suitable for most piano tuninfp increase
the accuracy even more precisely, a calibratemmbe doneusing a laboratorgrade
frequency sourcé Swipe out the right mentap Veritu ner; and then tap Show Calibra-
tion Function.

2 For more on calibration, see Robert ScottOs informative article, OCalibration of Pitch Referen
in the August 200Piano Technicians Journal
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Calibrate
A 4
+
0.1
- Partial 1
Cancel +0.30¢
— "

1.! In the Calibratescreen usea laboratorygrade frequencgourceto sound A440
while you use the numerimontrols © 1 + to stop or slow the spinner as much as
possibleCalibration can beetto a predsion of hundredths of a cent.

2.! TapSave. You might also want to write down and save the value for future refer
ence in ase recalibration is necessary.

NOTE: thesignal activity indicatolatthe lower left corner givesralativemeasure of
the strength othe audio signal.

Tuning Options

Initially, the default tuning setting®r a new standard tuning are A4=0.00¢ (440 Hz), a
stretch style designed for OaverageO pianosgaatitemperament. Each of these tuning
optiondN pitch, tuning style, and temperamintan be changed for a tuning in the
Standard Tuning Settingsreenwhich is accessed on the left mefin general, use the
OCleanO style for spinets and very small grands, and use the OAverageO style for m
other panos.)These settings are displayed on the tuning screie &wer right.

The Spinner
The tuning screens indicate pitch deviation (sharpness and flatness) by

= the rotation othe spinner blades(and by a large flat or shasymbol that ap-
pears in the ring when the blades rotate too fast to be read distinctly);

= the position of speedometite needleon the ring marked in cents
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= the number in the spinnbub is the numbein cents from the current pitch
(marked on the ringybthe straight white linefp the target pitchnfarkedby the
triangle market ).

= In Fine Tuning, darge" or! appearsn the ringwhenpitch deviation is be-
yond the range of the spinner to indicate the deviation accurately

In Fine Tuning, the goal is to stop or slow the spirmgemuch as possibland/or get the
needle and thaumber in the hub as close to zero as possiliteen using overpulthe
slash marks the initial measurement of the pitch thadriangular marker on the ring is
the target with which to align the needfethere are pronounced variations in the pitch,
from attack through decay, tune the string so the spinner blades are slowest, or the z¢
target is closesjust following the attack.

Spinner Preferences can be edited. See Chapter 74 pdge details.

Coarse Steinway M

28% G 3

Start:

-32.0 «w

Overpull: (( T ))

+9.0 A: 0.00
Average 0.0

‘\ Equal

[ — "

The Coarse Tuning Screen
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Steinway M
12 +14.68 F 1
p 11+1036 KM
p 10 +6.42
p o+285 ( I )
8 -0.34 (( ))
p 7 316 A: 0.00
} 6 560 Average 0.0
‘\ Equal

The Fine Tuning Screen

Pitch Correction and Overpull

The VeritunerOs Standard Tuning function consists of two modasse wning and Fine
tuning. Go from one to the other by tappingarse or Fine on thetuningscreen or on

the left menuCoarse tuning is used for correcting picraising or lowering|l in prepa-
ration for fine tuningOverpull targets can be calculated with thre-defined or user
specified overpull percentages. The percentage currently in use is displayed on the le
side of the screen in Coarse tuning and can be shofine tuning by showing the menu
on the left and tapping Overpull. The initial percents (for no overpull). Tap on the
percentage number to cycle through the percentages for wound, plainwitiee txatdle
strings, which begins around F5.

The default percentages are merely suggestions, perhaps a starting point. Use the de
if they workwell for you or experiment to determine the vafiesid where they are

usedN that give you the best resultéyou want to switch to another set of percentages
while tuning touch & hold thepercentag@mumberon the tuning screeio open the Over-
pull Prefeencesscreen. Tap the name of the desired settagm8elect on the popupap
Cancel to return to the tuning scre@verpull percentages can be changed at any time il
See Edit Overpull Preferences in Chapter 7, g&géor details.

Overpull Markers When an overpull percentage is being used,white markers
appear on the ring. Trstraight lire indicates the starting pitch, and the triangutarker
I marks the overpu#id tuning target. Occasionally, thiart markelis obviously set
incorrectly. Whernthis happenserasethe markergor the current notey tappingonthe
spinner hubTo erase markers for all notesuth & hold the hub.
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Zoom

In Coarse TuningappingZoom on the left menu changes the scale (the range) of the
cents gaugesuccessive taps afoom cycles between the MediunEg5¢ to +35¢), Wide
(BL30¢ to +70¢), and Narrovig2.5¢ to +17.5¢) scales

AutoNote

The VeritunerO8utoNotefeature identifies the pitch it hears and displays the note and
octave (at the upper right) within the limits of the current response séttonghoose
how you wantAutoNoteto respond. The choices differ in their combinatiodicdction

(up, down)distance(random or step), and/eensitivity(medium, high, low.) Tap the
AutoNote icon (located under note/octave) to cycle betWeardom/Medium, up/down
by half or wholestep, and\utoNote Off. Touch & hold the AutoNote icon to opdret

list of all seven AutoNote response choices.

Use movement byp or down bystep for the most consistently accurate respuoinile
tuning NOTE: If AutoNote does not respond well for the notes at the extreme ends of
keyboard, turn AutoNote off arglvitch notesmanually.

M Random movement, medium sensitivity

KM Movement up or down by step

Changing the Note and Octave Manually
In addtion to AutoNote, note and octave changes can be made manually:

1:@4

Tap the note name or the octave number you want to change,ewbiigdies it to show it
is seleced then,swipethe screerup or downTap the circled note or octave to remove
the circe.When moving from B to C, and vice versa, the octave also changes.
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Inharmonicity

All measurindor inharmonicity is done automatically in the background as you tune. It
is important to follow the recommended tunimgjgencehe first time you tune a piano
with the Verituner sthe gatheredata to can be used to optimal advaniagmlculating
tuning targets

The inharmonicity icorIL) serves three functions:

= The animated Osound wavesO indicate that inharmontuitynismeasuredt
there are no waves, inharmonicity reading is turned off.

= The amount the icon is filled indicates the amount of inharmonicity informatior
that has been collected for the note

= Touch &holdthe (1) iconanda list ofoptionsthat pertain tenhamonicity
appears:

& Inharm On/Off turnsinharmonicitymeasuringdff or on.Sodoes appingin-
ham on tre left menu, and simply tappi|(((i))) toggles inharmonicity off/on.

s Remeasure cleasinharmonicity data for the current notdponremeasting
the noteGeharmonicitythe Veritunerecalculats its tuning targets. (P: if
you encounter a note thatapparentlynot being measuresufficiently, try
moving your deviceOs positidry another stringnove to another note and
thenreturnto the stubborn noteand/orRemeasue again)

o Recalculate all tuning targets using the current inharmonicity @ata the se-
lected style(ReCalc on the left menu in Fine tuning does the same thing.)
NOTE: Recalculatioof a tuning filecannot take place if éfile for the se-
lected Style is missinigp the directory

o Clear All Inharm cleasinharmonicity datdor all notes
o Cancel closesthe list with no changes.

The lock icon at the lower left indicates whethertth@ng targets for the current note are

locked 8 or open" to additional calculations. Recalculation of targets is continuous
in Coarse tuningtargets are¢hereforenot locked an@re subject to revision as new
inharmonicity data igatheredAfter initially being unlocked,drgetsn Fine tuning are
lockedso the targatfor notes you have already tunedrds move.The brief

. .y . 0@
appearance dhe calculatoicon next to the lock indicates that calculation dbes
targets is taking plac&eCalcon the left menuecalculateall targets in Fine tuning.
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In Fine Tuning, the targets for the measured partials are listed in a column on the left
of the display. The digits on the left are the partial numbers, and the valties right

are the calculated targetgpeessed in cent8Vhich partials are being read varies in
different sections of the piano.

Steinway M
12+14.68 F 1
} 11 +10.36 KM
p 10 +6.42
p o9+285 ( I )
8 -0.34 (( ))
p 7316 A: 0.00
} 6 560 Average 0.0
‘1 Equal

Thesmall rightpointing triangles at the leftindicate the presence or absence of each
partial in the sound. A dark arrow indicates a strong partial, a gray arrow indicates a
weaker partial, and the absence of an arrow indicates little or no presence of that part
These arrows flickeon and off as you sound the note, typically showing a strong pres-
ence of all the partials when you first sound the note and the higher partials dropping
as the sound decays.

See Appendix C, padsd, for a more detailed disegion of inharmonicity.

Files & Folders

Tuning files aresavedautomatically and continuously as you tuhening, temperament,
and stylefiles are stored and manageddinectories organized in folderdVhen starting
a new tuning file, you select a folder in the directory wiyerewantthe fileto be saved.
The default location is the Temporary foldéyou anticipate using the saved file in the
future, select another folder in which to save it.

Renaming Files & Folders There are 1%olders in the Standartdining directoryandsix

in theMeasured tuning directotjpatcanbe renamedb suit your preferences for organi-
zation To rename a foldeswipe to open the memn the rightandtapthe desired
directory Standardor Measured)o openit; tap a folder name and then tagname.
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NOTE: Folders cawonly be renamed when the directory has been accegsé#uk right
menu

To rename a fileswipe right and tap the name of the directory containing the file, or tay
the magnifying glas icon to search for the file. Tap the fieemeand tapSave As. Tap

the Rle field and change the name. If you waelest a different folder for the file. Tap
Done. This file is a copy. You are given a choice to keep or delete thealfile.

Searching for Files To search for a file, tap the magnifying glass at the upper right corn
of adirectay. Enter what youOre searching for in the Search field. All folders in the
directory will be searche@nd all files containing your search text (alphanumeric chara
ters, symbols, and spaces) will be listéthen you sethe fileyou wanton thelist, tap

the filenamefor the optiorsto Select olLoad the file Save As (to saveapy of the file
and/or select a different foldey save it iR, or Cancel.

For moe on files and file manageméhimporting, exporting, and backing up fikksee
Appendix B pageb0.

Directories
TheVerituner hadour file directories:

» Standard BMost, if not all, of your tunings will be Standard Tunings and are
saved in this directory.

= Style BThe builtin tuning styles and custom style fileg @aved here.

= Temperament BThe preinstalled temperamenssd custom unequal tempera-
ments are stored in this directof$ee Chapter 4, Temperament Files, e

= Measured DFiles generated by measuring a tuning (such as iRT@etuning ex-
am) are stored in the Measured directory.

Chapter 1 m Getting Started 16



f/ Verituner?®

tyl
professional piano tuning technolog Style

Temperament
Start anew tuning ...
Measured
Load a saved tuning ...
Spectrum
Resume tuning: Steinway M
Verituner

Verituner® version 4.4.8 © 2014 Veritune, Inc. All Rights Reserved.

To access the file directories, swipe (from right to left) to show the menu on the right.
Tap the desired directory. T(i) at the right to open a folder. T-to start anew tun-
ing. Tap afile ad a list of options appears:

¥ Delete BConfirm by again tapping Delete or Cancel

¥ Save As BFollow the onscreen prompts to select a destination folder and nam
the file. Upon tapping Done, you are given the option to delete the original file

¥ Load openghe selected file. You are asked: (1) If the file was saved with a no
standard pitch seg, do you want to use that pitch?/u tapNo, A440 is
used (2) Do you want the tuning targets recalculated®lfthe file opens with
Inharmturned off.If Yes, Inharm is turned on(3) If the targets cny notes
have beerltered Keep Alterations®Alter is covered in Appendix C, [&6.)

¥ Cancel

? Help Tips

When available, tap the green questicerk? to access howo tips on using various
functionsand commands.g. how to change the overpull percentage or preferences, ol
change the AutoNote setting. For example,?;aqmd atranslucenbverlay of additional
guestions marks appears superimpasedraphic elementm the tuning screen. Tap the
overpull question mark and the blue overpull perceatigcled, and you're told how to
cycle through the preset percentage vaareshow tachange the preset percentage
values in the overpull prefererecéap on the screen to hide the overlay. The functions
are then available by tapping or touching & holding the blue percent value.
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Chapter 2
Standard Tuning Procedures

This chapter presents stbp-step procedures for tuning witthaw tuning file and tun-
ing a piano with aaved tuning file.

Aural Checks

The Verituner is designed to listen toilagte note at a time. It filters out and ignores
other notes whileneasuringnharmonicity. During tuning, playing one note at a time is
recommended.

Aural checks are importatplease do listen to your tuning! But because of how the
Verituner works, playig anintervalwhen firsttuninga notecan potentially cause some
problems. Therefore, it is recommended that aural checks be delayedngiél has
been tuned or, better yatsubstantial section or the entire piano has been tuned.

Tuning Unisons

Tuning unisons as you go is recommendgthough you can tune each string of a note
individually to theVerituner, if you have the skill, tune unisons aurdtly greater speed
However, tining strings individually to th¥erituner may bedvantageou tuning a
note with a challenging false beat. You might also find single suimgg helpful in the
top octave, butdt your ear be the final judge.

Chapter 2 ® Standard Tuning Procedures 19



Tuning with a New Standard Tuning File

This pro@dure is usetb tune a pianavhen you do notlreadyhave a previously saved
tuning file forit; i.e. you will create a neaustomtuning file fortuningthe piano.

1.! Turn onyour deviceandtap the Verituner icon to start the app

2.! At the startup screerap Start.

V Verituner?®

professional piano tuning technology

Start anew tuning ... 2
Load a saved tuning ...
Resume tuning: Steinway M

Verituner® version 4.4.8 © 2014 Veritune, Inc. All Rights Reserved.

3.! In the Standard Tuning Setti§&tupscreen, set the tuning options you want for

this tuning.
Cancel Standard Tuning Setup Done
Folder Temporary File Temporary007
Pitch 0.00 Style Average
Hertz  440.00 Stretch 0.0

Temperament Equal

+ Save As

Reset - 1 Defaults

Chapter 2 ® Standard Tuning Procedures 20



a.! Folder Unless you select a different folder for the file, it will be saved in
the Temporary folder, where only the 15 most recent temporasydik
stored. To select anahfolder, tap the folder fieldapthe name of the
folder, and then tapelect.

o

I File To change the temporary file name, tap the File field; delete the temy
rary nameenter a new namand taphe eturnkey on the keybod.

o

I Pitch To change té pitchfrom the standard440 (0.00¢), tap either the
Pitch field to entea deviation ircents or taptheHertz field to change the
frequency. We the numericontrolsat the bottom of the screendaterthe
desiredvalue. A change in the cents field is automatically updated in the
Hertz field and vice versa.

o

. Style To change the tuning styl@ the Style fielgtap(i) at the right of
the folder name topen it; aponthe name of the stylandthentap Select.

Regarding the three Buiih styles, he Averagestyle has a moderate de-
gree of stretch and is probably the best choice for most tunings. The
conservativeClean style has the least stretch and may be best for spinets
and very small gnds. The&xpandedstyle gives the greatest amount of
stretch. Use it on concert grands when wider octaves are desired.

Because all notes are affected when a style is changed, it is best to choo
tuning Style and/or Stretohdjust (see the next pareaphN beforeyou

begin tuning. If you do make a change after a tuning is underway, the not
you have already tuned (i.éockednotes in Fine Tuning) will not be af-
fected,butthe notes that have not yet been tuned will use the new styleOs
parameters callated against what you have already tuned. Alternatively,
you canRecalculate the entire tuningputthis would require retuning, be-
causeall notes will be affectedAn automatic recalculation @fll targets
occurs when a different style is chosen iniGed uning since notes are not
locked in Coarse.

Stretch If you want toadjusta builtin styleOstretchN to expand or con-
tract the overall amount of stretbh enter a stretch OvalueO (from

ER.0 to +2.0)Use the numericontrolsat the bottom of thecreen to set the
desired valueThis functiorhas no effedor custom styles.
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e.l Temperament To select another temperameat the Temperament field,;
tap thelnfoCircle (D) by the folder name topen a folder; tap the file name
andtap Select. (NOTE: tapping thénfoCircle (i) by a file name showthe
offsets for that temperament.)

When you change the temperametitfuning targets are recalculated im-
mediatelyfor the current tuning file. 8aware that if you change the
temperamendfter a fine tuning is underway, many of the notes youeha-
ready tuned may be invalithless you retune them.

Setting Defaultsfor New Standard Tunings The VeritunerOs default settings
for Pitch, Style, and Temperamtcan be changed if you pref@penatuning
file, and thenopen the Settings screen from the left meloose the Pitch,
Style, and Temperament settings you want as defaults, and thenSayeoks
Defaults at the lower rightTap Yesto confirmthe change.Your default set
tings will now be in effector everynew tuning.

4.! When you have finished with the Tuning Setup,ape, which takes you to the
Coarseining screengr tapCancel to cancel the n& tuning. (To make changes
to these settings from the tuning scrempensSettings on the left meny

5.1 Check the pitch level of the piando determine whether pitch raising or lower-
ing is needed. Follow thiprocedure:

a.! Play A4. Mute the left and center strings of A4 and play the noteOs right
string while you check its pitch. If the stg is off by 50¢ or more, tune it

close to 0¢ and continue to play it until (I)is as full as possiblé

b.! Play A3 and chek its pitch. Then, play several additional notes in various
sections of the piano and check their pitch. If needed;tap on the left
menu to change the gauge of the spinner ring.

NOTE: If the pitch is off by more than 50¢ and AutoNote is not congiigten
displaying the notes you are actually playing, turn AutoNote off and chanc
notes manually.

3 Why the right string? It is assumed it is the last string you would normally tune for this note.
When the nte is tuned in a later step, overpull will be correctly calculated since it will be based
the deviation of the center or left string, which was not moved.
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6.! Decide how you want to proceedChoose the best procedure for the situation:

= Two passeBl coarse tunig followed by fine tuniwy. If the piano requires a
coarsetuning to raise or lower pitch, go to step 7.

= Onepass, fine tunig. If the pitch is close enoudhbr fine tuning tapFine
andskipto step 8.

= Onepass, fine tunig with a smallpitch raise or lower
If the pitch is close enoudbr a single pass but yauant overpull to com-
pensate for anticipated settling, switchrte= tuningandskip to step 9.

Coarse Tuning
7.! Raise or lower the pitch in one or more passes.

As you tune, monitor the note name aathve Be alert to ay discrepancies be-
tween the note you are playing and the tlog/erituner indicates it is hearing.
a.! Erase All Markers by touching & holding the hub

b.! Set AutoNote. Set the Verituner to the lowest note in the tenor section.
Then, for the best responset suutoNote to move by step.

c.! Set theoverpull percentage for the lowest tenor notgapping the number
"# . As you tune, change overpull percentage at the recommended points
(If you are doing a largeaise pitch with more than one coarse tuning, con-
siderlittle or no overpull for the first pass.)

d.! CoarseTuning Sequencé

TheVerituner must have inharmonicity information from A4 and A3 before
beginningthis sequence. (See step 5.)
1. Tune eachtsing of the lowest tenamote.

2. From there, tune upward by half steps, tuning unisogsuago, until
you have tuned C8. (Inharmonicity is measured as you tune.)

2 Other tuning sequences can be used. The sequences for new tunings are designed to work w
VeritunerOs three built styledN Average, Clean, and Expanded. They may or may not work well
with custom styles.
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3. Tune from the top of the bass section dow@A®, tuning unisons as
you go.

e.! Switch toFine tuningby Coarse at the ypper leftor by selectingrine on

the leftmenu.
f.! Proceedo step 8.

Fine Tuning
8.! Fine tune the piano.(Inharmonicity is measured as you tune.)

a.! SetAutoNote SettheVerituner to A4. Then, for the best response, set
AutoNote to move up or down by st KN .

b.! Fine Tuning Sequence
1. Tune each string of A4.
2. Manually sethe tuner toA3, and tine each string of A3.

3. Tune A#3 and continue tuning upward by half steps, tuning unisons
you go, until you have tuned C8.

4. Set the pith to G#3 and tune each of its strings.

5. Tune downward by half steps, tuning unisons as you go, until you
have tuned AO.

6. Set AutoNote to random moveme <D .

7. Check the completed tuning and touch it up if needed. If desired, ust
theRemeasuréo unlock an individual note, erase anemeasure its
inharmonicity, and recalculate its targets.

NOTE: If and when you want to alter the \tenerOs calculated target for a note,

the Alter function enables you to tune the note aurally and store the altered tar
in the tuning file. Alter is covered in Appendix C, p&fe
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Fine Tuning with Overpull
9.! Fine tuneall or a portion of the piano with a small pitch correction.

a.! Set AutoNote Set the Verituner to the lowest note in the tenor section.
Then, for the best response, set AutoNote to move up or down t KM 2p

b.! Set the OverpullPercentage On the left menu, tapverpull . Tap the
overpull"# number to select the percentage for the lowest tenor note. If
some portion(s) of the piano overpull is not neetit it by tapping
Partials on theleft menu.

c.! Fine Tuning Sequence with Overpull

TheVerituner must have inharmiaity informationfor A4 and A3 before
beginning this sequence. (See step 5.)

1. Begin with the lowest tenor note and tune upward by half steps to C!
tuning unisons as you go. (Inharmonicity is measured as you tune.)
Change the overpull percentage at tttomemended points as you
tune.

2. Tune from the top of the bass section down to AO, tuning unisons as
you go.

3. Ifitis not already hidden,itte overpull by tappin@artials on theleft
menu.

4. Set AutoNote to random moveme <M .
5. Check the completed tuniraand touch it up if needed. If desired, use

theRemeasure to unlock an individual note, erase and remeasure its
inharmonicity, and recalculate its targets.
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Tuning with a Saved Standard Tuning File
This procedure is used to tune a piano using a previously created tuning file.
1.! At the startup screen, tapLoad.

2.! Tap the InfoCircle (i) next to the folder you want to gen; tap the filename;
and tap Load.

a.! If a deviation from standard pitch was in effect when the file was last usec
youOll be askddse Saved Pitch?If you tapNo, A=440 will be reset (dis-
played as A:0.00).

b.! When askedRecalculate Tuning?tapYes if you are going to retune the
piano. Tap\o if you are only checkingr touching up a recent tuningy
default, Inharm measuring will be on if you tagps; off if you tapNo.

3.! Check the tuning SettingsChange the current settings for Pitch, Style, and/or
Temperament, if you want.

4.! Check thepitch level of the piano.Check the pitch of selected notes to deter-
mine whether pitch raising or lowering is needed. If the pitch is off by more that
50¢ and AutoNote is not consistently displaying the notes you are actually play
ing, turn AutoNote off andhange notes manually.

5.! Decide how you want to proceedChoose the best procedure for the situation:

= Two passes, coarse tugifollowed by fine tuniig. If the piano requires a
coarse tuning to correct pitch, go to step 6.

= Onepass, fine tunig. If the pitch is close enough, switch koe tuning and
skipto step 7.

= Onepass, fine tunig with a smallpitch raise or lower
If the pitch is close enough for a single pass but you want overpull to com
pensate for anticipated settling, switchrtes tuning andskip to steps.
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Coarse Tuning
6.! Raise or lower the pitch in one or more coarse passes.
As you tune, monitor the note name and pitch deviation. Be alert to any discref
andes between the note you are playing and thetheteéerituner indicates it is
hearing.

a.! Erase All Markers by touching & holding the hub.

b.! Set AutoNote. Setthe Verituner to the lowest note in the tenor section.
Then, for the best response, set AutoNoteove by ste, KM .

c.! Set the overpullpercentage for the lowest tenor note. As you tune, change
overpull percentage at the recommended points. (If you need to raise pitc
with more than one coarse tuning, consider little or no overpull for the firs
pass.)

d.! CoarseTuning Sequencé

1. Begin with the lowest tenor note and tune upward by half steps to Ci
tuning unisons as you go.

2. Tune from the top of the bass section down to AO, tuning unisons as
you go.

e.!l Switch toFine tuning andproceedo step 7.
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Fine Tuning
7.! Fine tune the piano.

a.! SetAutoNote SettheVerituner to A4. Then, for the best response, set Au-
toNote to move up or down by st KM .

b.! Fine Tuning Sequence

1. Begin with the lavest tenor note and tune upward by half steps to C8
tuning unisons as you go.

2. Tune from the top of the bass section down to AO, tuning unisons as
you go.

3. Set AutoNote to random moveme <P .

4. Check the completed tuning and touch it up if needed. Ifetkgiise
theRemeasure commando unlock an individual note, erase and
remeasure its inharmonicity, and recalculate its targets.

NOTE: If and when you want to alter the VeritunerOs calculated target for a not

the Alter function enables you to tune tfeenaurallyand store thaltered target
in the tuning file. Alter is covered in Appendix C, p&fe
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Fine Tuning with Overpull
8.! Fine tuneall or a portion of the piano with a small pitch correction.

a.! Set AutoNote Set Verituner tdhe lowest note in the tenor section. Then,
for the best response, set AutoNote to move up or down b, KM :p

b.! Set theOverpull Percentage On the left menu, tapverpull . Tap the
overpull"# numberto select the percentaf the lowest tenor notéf. for
some portion(s) of the piamverpull is not needee@jther set the percent-
age td'# ,lor hide overpullby tappingPartials on theleft menu.

c.! FineTuning Sequence with Overpull
1. Begin with the lowest tenor note anthé upward by half steps to C8,
tuning unisons as you g@hange the overpull percentage at the rec-

ommended points as you tune.

2. Tune from the top of the bass section down to AO, tuning unisons as
you go.

3. Ifitis not already hidden,itte overpull by tapipg Partials on theleft
menu.

4. Set AutoNote to random moveme DD .
5. Check the completed tuning and touch it up if needed. If desired, us

theRemeasure to unlock an individual note, erase amtheasure its
inharmonicity, and recalculate its targets.
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Chapter 3
Custom Styles

The VerituneO<ustom Styles feature gives you precise control of how a tuning is calc
lated.Styles detemine the details of a tuning€dsetch by siing the partials and beat
rates used in the tuning calculatioBglectingan installed style for a tuning file is done

in the Settings screen of a tuning figvipe from the left)not in the Style Directory. The
selected style will be loaded and saasd setting for the tuning file, and it will be in
effect the next time you load the filéa previously selected custom style file is no
longerin the Custom style folder, you will be alerted upon opening the tuning file.

When you create a custom gtyyou specify the type and degree of interval stretch
throughout the range of the piano. This is doneditingthe stretch pointsntervals,the
desired beat rates, and weighting.

Getting Started

Oneapproach igo enter the parameters of a style @ddly someone else. Another
approacho create a style is toopyand modifyan installed style fileTodo this, tap
Style on the right mnu tapthe InfoCircle(i) to open the folde(Built-in or Custom)and
tap the styl®same Tap Save Astenamehe fle, and tapone to saveit in the Custom
folder.In the Custom foldertapto loadthe style you want to modify. See the section
Designing and Editing a Style below for details.

Alternatively, b start with agenerictemplate file open the Style Direoty, tap(i) to

open theCustom folder, and on the next screerHapA new file is saved in the Custom
folder,anda screeropensshowingallist of thedefaultnotes and their parameters
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Cancel Style001 Done

A0

6:3 0.33 100% @
A3-4

4:2 0.33 100% @
C8

4:1 0.00 100% @

Notethe following:

¥ All custom files arautomatically saved ithe Custom folder.
¥ To save a file with a different name or delete it, tap its name in the Custom fold

Designing and Editing a Style

A style consists of a set efretch pointshatspecifythe desired stretch aakious points
in the scalelf you stated a new template style, the file will have only the theggired
starting stretch poinis A0, A3-A4, & C8N to which you will add otherS'hese default
stretch points cannot be deleted, but you are free to change their parafnstg@esis
customized ¥ addingand specifying stretch pointsy customizing parametersnd/or
by deleting stretch pointsther than the required ones

To add a new stretch point, tap the existing stretch ficgnthenote/octave naméhat
will be just below the one yowant to add (C8 exceptedid tap\ew Note. A new
noteN nat necessarily the one you whinivith defaultparaneters is added to the list
above the stretch poiote/octaveyou tappedTapthe InfoCircle(i) at the rightd go
to the edit stretch points screghere you cachangehenote, interval, beats, and
weight
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< Style002

Add <<

Point 1:

Stretch Points

A5 > >>
Interval Beats Weight
2:1 0.00 100%

Change the stretch pointOs parameters as follows:

= Note defines the position of the stretch point in the sc&d@. thecontrolsbeside

the note name< <

> >> tochangehenoteby half-steps ooctaves.

= Interval defines what type of interval is being tuned, listed bire and

coincident partiats

Single Octave
Double Octave
Triple Octave
Twelfth (12"
Nineteenth(19")

(2:1, 4:2, 6:3, 8:4, 10:5, 12:6)
(4:1,8:2, 123)

(8:1)

(3:1, 6:2,9:3124)

(6:1, 122)

To change the intervaiap to select the desired interval, and thertheghange
key. Successive taps cycle through the availatikrvak. (Not all intervals are
available in all parts of the scalavalid intewals show in color)

= Beatsis the number of beats per second present in the interval. Positive numbe
indicate intervals that are wider than pure, and negative values indicate narrowe
than pureTap + 1 B to change this parametdiap the number tohange the in-

crement:1 .1 .01

= Weight is a weighting percentage used to set up a compromise between multipl
stretch points on the same ndiéthere is only one stretch point on a note, this
value is ignored.Use + 1 B to change this paramet&egative percentagesn-

not be used.
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Multiple Stretch Points

A singlestretch point (represented by theté'octave hamegan have up to thresets of
stretchparametershat speciy how stretch is calculated fdrat note To adda second or
third set ¢ stretchparameters to the notapAdd. NOTE: When thd?oint 1, Point 2, or
Point 3field is selectedeitherAdd or Delete will show at the left. Successive taps on a
Point fieldtoggles between whickhows\ Add to adda new Point obelete to delete

the selected PoinMultiple stretchparametersvould be used to strike a compromise
between two intervalé for example, a single octave and a double octave, or a 4:2 and
2:1 single atave.

Practice Tuto rial
SeeAppendixF, pagel2(, for a handson practice entering a custdstyle file.

Design Considerations

The Verituner will blend your stretch poipiarametes into all the notes between stretch
points. You can place stretch pointsugnto15 notes Youmusthave a stretch poi
assigned tehe first and last notes in the scale (A0 & ©8rause these define the end-
points.A stretch poinis also requirednthenotepair A3 & A4, because ik pair isused
to set the stretch dfie VeritunerOs temperament octave, A3 to A4.

In most cases you will also want to create at least one additional stretch point in the
middle of the bass (between A0 and A3) and in the middle of the treble (between A4 ¢
C8) in order to better control the octave stretctih@se sections. You can defing to15
stretch poits.

Interval Availability

The charion thenextpagesummarizes the availability of various interval types across
the range of notes in the scale. A grbanindicates that the interval is availabletlie
indicated rangef notes DOWN and UP refer to the tuning direction. DOWN indicates
that the note is tuned downwards from the center of the piano, i.e. the tuning for that r
is calculated from a note referenced above towards the center. UP mtheatgposit®
notes are tuned upwards referenced from notes below closer to the center. The interv
size defines the particular note referenced. For example, setting an interval type of 6::
(12" on note F1, would tune F1 with reference to the nd#"above, C3.
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Octave Notes
Triple | 8:1
19t | 12:2
6:1
Double | 12:3
8:2
4:1
- 124 | 12:4
= 9:3
8 6:2
3:1
Single | 12:6
10:5
8:4
6:3
4:2
2:1
Single | 2:1
4:2
12t | 3:1
a 6:2
= | Double | 4:1
8:2
19* | 6:1
Triple | 8:1
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Chapter 4
Temperament Files

Specifying a temperament for a tuning file is done in the Settings screen of a tuning fil
(tapSettings on the left meny)notby going to thefemperameindirectoryvia the right
menu If you select an unequal temperament for a tuning file, it will be loaded and save
as a settingn the tuning file, and it will be in effect the next time you load the file.

The VeritunerOs default temperament is Equall %m also tune with any of theer90
unequakemperamentsistorical and modermhat are stored in the Temperament direc-
tory. TheVeritunerenables you tdesign, store, and tune witlistomunequal
temperamentsvhich can beaddedto the temperamenirectory.See Appendix Jne-
gual Temperaments (pag8) for guidance on selecting unequal temperaments.

TapTemperament on the right Menu to open the directory. Tgre-installed tempera-
ments areategorizedn seven folders. Tére is also a Custom folder for temperaments
you add.

Cancel Temperaments

Custom [1 files] (D
Equal Substitutes [7 files] (O
Just Intonation [2 files] @
Modified Meantone [9 files] (D)
Quasi-Equal [13 files] (D
Regular Meantone [9 files] @

To see the offsets (from equal temperamehgn unequal temperamenpen a folder by
tapping the InfoCircle(i) next tothe folder namgandthen ap(i) next tothe tempera-
mentname
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< Well Temperaments Coleman 11, 1999

A -1.00 C 3.00 D# 0.00 F# -2.00
At 2.00 C# 0.00 E -3.00 G 2.00

B -4.00 D 0.00 F 400 G# 0.00

Major 3rds Range: 7.7-17.7

In equal emperamentall Major 3rds are 13.7 cents widadciselyl3.6863¢). The

offsets screeshowsthe range of the wid#of the Major 3rdsin thetemperamentwhich
givesanidea ofhow mild or strong the temperament is compared to equal temperamer
(This iscovered in detail in Appendix,[page96.)

Creating a Custom Temperament

To create a new temperament file from scratch, open the Custom folder -~dUizp
the + 1 D to enter the offsets with a precision oftom hundredthof a cent. When you
are finished, tapone.

Note the following:

¥ All temperaments you add are stored in the Custom folder.

¥ To save a file with a different name ordelete it, tap its name in ti@ustom
folder.

If youOd like to practice enteriagustom temperament, kds auseful, very mild well
temperament you can addtte Customtemperamenrfolder.
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Coleman 10(2001)

A £0.50
A# 1.00
B £r.00
C 1.50
C# 0.00
D 0.00
D# 0.00
E B1.50
F 2.00
F# B1.00
G 1.00
G# 0.00

Another way to create a custom temperament is to copy an installed temperament file
change its offsets. This approach would be efficient if you want to use an already
installed temperament as a point of departure. To do this, tap Temperamentgint the r
Menu, tag(i) to open the folder, and tap the temperamentOs name. On the popup, tap
Save As, rename the file if you want, and tapne to save it in the Custom folder.
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Chapter 5
Measured Tuning

The VeritunerOs Measured Tuning function is used to measure the pitches of an alrea
tuned piano or other keyboard instrument antestee measurements. Typically the
tuning wouldhave beewone either aurally or, perhaps, with an ETD. An aural tuning
could, for example, be measured and stored, and the Measured tuning file could then
used to replicate the tuning at a future timeaMeed Tuning is also used to score the
Piano Technicians Guild tuning examinati@@®ee Appendix E, padel2 for the proce-
dure for Scoring the PTG Tuning Exam with the Verituner.)

Unlike the Coarse and Fine Tuning functions, Mees Tuning does not measure inhar-
monicity and calculate tuning targets. Its primary functsomeasuring pitches and
storing their measurementSince theg is no calculated stretch or use of a tuning style
Measured Tuning is not intended for tuninganp until it has been tuned and all notes
have been measured and stored. Once the measurements have been stored, it can b
retuned by loading its Measured Tuning file from the Measured Tualmi&ctory. Theo-
retically, anorgan has ndanharmonicity and, therefore, no stretch. Thus, Measured
Tuning could be used to tune an organ with all offsets at 8iA6eharpsichords typi-

cally do have inharmonicity, albeit low, they should be tuned in Fine Tuning.

Unlike Standard tunings, in which the target of each note is based on multiple partials,
each note in a measured tuning is based on the measurement of a single partial. Eacl
the 88 notes is preset to a default partial and zero offsetdefault partials ar

A0 BB3 Partial 4
C4bB4 Partial 2
C5bCs8 Partial 1

The current partial ancentsoffset are displayed at thewer right cornenf thescreen,
e.g.,0.00. TapPartial to cycle through the available partitdsselect the desired partial
Successie taps cycle through the available partials for the kateexample, you might
want to change it if the default partial is weak or unstable.
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Measured Temporary002
- A 4
1
Reset

-1.52
Store CHANGED
Cancel -6.06
Partial 1

[ — "

All notes in a new Measured tuning are set at 0.00. When a note has been measured
its offsetstored the display will indicate this withEIgeas. If either the partial or the
offset is changed from the stored setting, the screen will digplaWGED and the

partial and/or offset number will blink.

NOTE: In Measured Tuning, AutoNote @f by default.Changethe note & octave
manually, oiif you prefer, turn on AutoNote

Procedure for Measuring and Storing a Tuning

1.! Swipe out the right menu and tagasured to open the Measured Directory.
2.! TapthelnfoCircle (i) to open the folder you want the file savad i
3.! At the upper right corner tef- to start a new tuning file

4.! In the Measured Tuning Setspreen, name the file and change the pitch if you
want. (If later you want to change the file name,tgahe file in the directory and
tap its name.)

5.1 TapDone.

6.! Before beginning measuring and storinginimize ambient noiseas best you
can.

7.! Stripmute the pianqg or if you prefer, mute each individual note as you measure
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8.! Check the tuningand make any necessary final adjustments.
9. Measure and Store
a.! On the Measuredihing screen,eg the note you want to measure.

b.! Change the partial, if you warftap $%¢& (%@t the lower right cornamtil
the partialnumber changes to what you want. When the patrtial is changec
$%&'(9links, indicatingt has been changed.

c.! If necesary, pause until there has been a second or two of musical silenc
before beginning the next step.

d.! TapMeasure and immediatelye

e.! Eplay the note at a moderately soft volume. In about a second, the offset
that was measured will be displajeds thecents offetnumbeN above
the partial numbeilt blinks to indicate that it has not yet been stored.

f.

If necessary, adjust the measurement manually. When the measurement
(expressed by the cents offseimber) matches the pitctine spinner will

have stopped or sl@d as much as possible, and the needle and number i
the hub will be as close as possibl@®tdf there are pronounced variations

in the pitch, from attack through decay, adjust the offset so the spinner is
slowest and the zero target is closest justd@ing the attack.

To adjust the measurement, play the rfofith a consistent, moderately soft
volume) as you use the- 1 D to tweak the offset for the slowest spinner
motion you can geiWhen the offset is changed, it will blink in the display.

If you arere-measuring a previously stored ndtee difference between the
stored offset and the new reading is displayed above the blinking offset:

B1.52
CHANGED

Tap the Store to store the offset and parféiéter storing, appears
and the dket and partial stop blinking.o exit with no change to the stored
measurementap Cancel .

g.

10.! Repeat step until all notes are measured.

11.! Confirm the measured tuning by playing each note in succession while checkin
that the spinner is virtually stopped feach.
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Notes

= When playing a note, the difference between the target (the partial and offset]
and the pitch being played is displayed in the spinner hub.

* In the Measure mode, a blinking offset number and/or partial indiaatleange
in the VeritunerOsftset measuremeRta temporary setting until it is stored (by
tapping Storg If you move to another note before storing, the offset will be los
The spinner, needle, and the number in the hub all indicate how close the pitc
is to the offsétl whether tempry or stored. Below the cents offset numbper,
or=-/0 indicates the current status.

= Reset sets the offset to 0.00
= To re-measureor tweak a note that already has a stored offspéat step.

= |If you have a singlpartial tuning measured another tuning device, it can be
transferred tahe Verituner by keying in the partial number and offset for each
note. Use these steps in the above procedure:

Step 1
Step 4ba, b, d, f, g
Step 5

Measuring an Interval

To measure the width of an interval in cents, follow this procedure. (An example using
Major 3¢is given in brackets.)

1.! Turn AutoNote off, if it is not already off.
2.! Setthe Verituner to the lower note. [F3]
3.! TapPartial to set thdower coincident partial. [5]

4.! Measure and Store (steps-gin the Procedure for Measuring and Storing a
Tuning).

5.1 Without changing the note setting or the partial number,
play the upper note. [A3]

6.! Read the width in the spinner hub. (A positive numbdicates an expanded in-
terval; a negative number indicates a contracted interval.)
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Coincident Partials

Single Octaves  12:6, 10:5, 8:4, 6:3, 4:2, 2:1
Double Octave  4:1, 8.2
Fifths 6:4, 3:2
Twelfth 3:1 6:2, 9:3
Fourth 4:3
Major Third 5:4
Minor Third 6:5

Measuring a Tuning Fork

With Measured Tuninghe Verituner can be used as a reference to check the accuracy
a tuning fork. The VeritunerOs accuracy is # .01¢.)

1.! On the right menu, tapeasured and start anew tuning file.

2.! Setnote & octave tahe pitch of the fork (e.g., A4).

3.! TapPartial to select Partial 1, and be sure that the offset reads 0.00.

4.! Sound the fork, and hold it clesoyour devic®s microphone. Hold the fork still.

5.! Readthe VeritunerOs measurement of the pitch deviation in the spinner hub.
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Chapter 6
Spectrum Display

The VeritunerOs Spectrum Display shows the harmomitent of a note rather than its
pitch. It displaysin real time, i.ewhat you are hearing is graphically represented instan-
taneously. The graphic representation consists of a settafalbars, one for each

partial: P1, P2, P3, etc. Spectrum Displégpthys the same partials that are measured
and used to calculate tuning targets.

o o 0 0o 0 0 ©0 0 Spectrum
KD

— —_— Freeze

Pl P2 P3 P4 P5 P6 P7 P8 Clear

These bars represent the relative strength of each Nattialonger the bar, the stronger
the partial. Because they are displayed in real time, they dance acrase¢ness the

note sounds and the tone fluctuates. By watching the sustain and decay of the notes,
can see how quickly certain partials decay in comparison to others. The Spectrum dis
is useful for voicing, or for otherwise correlating what you learnote against its

partial content.

NOTE: Ambient noise in the same range as the partials being measured will be incluc
in the display. This should be disregarded sincenbt part of the piano tone.

Note & Octavecan be manually selected ot bg AutoNote as in Fine and Coargmt
ing. Tap the note or octave and swipe to change. Tap the AutoNote icon to choose
random, stepwise, or off; or tap & hold the Auti®licon for more optionSeaks is
used to toggle Peak Mode on and off. When onpélaé amplitudgvolume) of each
partial is remembered and display@dth a black line across each batpng with i
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reaktime value in the columatthetop of each barSee the illustration abovéNhen

the Peaks mode is activegaks has abluebackgound, as in the abowgaphic The
memorized peaks can be resetdgypingClear. This arms the peaks memory for another
note strike.

Freeze isused to freeze the spectrum displBgpFreeze while a note is soundint
turns blue) and the display stopsspondingand thepeakbars remain frozeat exactly

that point. This allows for a close examination of the readings. The disillagmain
frozen untilFreeze is tappedagain.

WhenFreeze is on,Clear is momentarily disabled.

To exit SpectrumDisplay, swipe to open the rigilmenuard make another selection.
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Chapter 7
Verituner Options

The Verituner menu is the location of a miscellahjtems.On the right menu, tap
Verituner to access the startup screen, the calibration screen, and to semeardtate
legal matters and the version number of the installed Verituner app.dgtenes for
settinguser preferencesr Overpull and the Spinner.

Cancel Verituner Options

Show Startup Screen
Show Calibration Function
Edit Overpull Preferences
Edit Spinner Preferences

About Verituner

Edit Overpull Preferences
Tap Edit Overpull Prefrenceso open he Overpull Preferences screen.

< Cancel Overpull Preferences Done
Factory Default [v/] ©)
Wound 10% Plain 28% Treble 36%
Medium & Large @
Wound 16%  Plain 28% Treble 32%
Small Pianos @

Wound 12%  Plain 24% Treble 28%

Add new settings...
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There ardour pre-installedoverpull settings each of which can be customizegdchang-
ing the overpull percentages, renamingdéging anddesignating settingas the
default.On the list, tap the mae of an overpull setting delete the setting or make it the
default. Tap thelnfoCircle (i) next tothe setting you want to change. In teerpull
Settings screeyou can changthe percentages, rename the configuration, and make it
the default(indicaied by the checkmark)

Tapto open the Overpull Settings screen.

< Overpull Preferences  Overpull Settings

Factory Default Default

Wound: 10%

Plain: 28%

Treble: 36%

= Tap on the name field to edit the name.
= Use the sliders to change the overpull percentages.
= Tap theDefault to make this the default setting.

After making changes, tapverpull Preferences to return to the list of settingdny
changes you nie to a setting are automatically saved.

Onthe Overpull Preferences screen, you have the optidatonew settingsk (up toa
total of five setings) Exit Overpull Preferences by tappingne.

To switch to another d&tg of percentages while tuning, touch & hold the percentage

number on the tuning screen to open the Overpull Preferences Japehe name of
the settingandthentap Select.
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It is recommended that yaiseone or more of thpre-configured settings while observ-

ing how well they are workingith a number of piano®n that basis, twedke settings
until you getthe besbverallresultsyou can

Edit Spinner Preferences

Tap> to open the Spinner Preferences screen.

< Cancel Spinner Preferences Done
Coarse Tuning
Speed: 8.0 rpm/cent Max: 10 cents Config: Needle Only

Fine Tuning
Speed: 8.0 rpm/cent Max: 10 cents Config: Blades+Needle

Fine Tuning + Overpull
Speed: 8.0 rpm/cent Max: 10 cents Config: Blades+Needle

Measured Tuning
Speed: 8.0 rpm/cent Max: 10 cents Config: Blades+Needle

CHCHCNC

Smoothing: On

Frame Rate: Normal

Thete are four preset spinner configurationgach can be edited but not delefEapthe
InfoCircle (i) next tothe configuration you want to edit.

< Spinner Preferences Fine Tuning
Configuration:  Blades+Needle
Speed: 8.0 rpm/cent Reset
Maximum: 10 cents Reset
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These options are available:

= TapConfiguration to cyde through the availableonfigurationsof blades and
needle. Thémageon the righillustrates each configuration.

= Use the slider to adjust tleed the blades rotate (rpm=revolutions per minute)
for each cent of deviatioe.g., set at 8 rpm, if thetph is 3 cents from target, the
spinner will revolve at the rate of 24 rpm

= Use the slider tsettheMaximum pitch deviation, beyond which largesharp or
flat symbol appearnssidethe spinner ringe.g., set at 10¢, tharge" or! ap-

pears (replacing the blades & needle) when the pitch deviation is >10¢ from
target.

Guidelines for Setting Speed and MaximumwWhen the note you are tuning is sharp or
flat, the spinner blades rotate at speeds in proportion to the amount khis piticfrom

the target. The proportion can be changed, which has the effect of changing the sensi
ty of their response to the deviation. A higher speed setting, for example, will result in
higher sensitivity, i.e., its rotation will be relatively fést small pitch deviations. How-
ever, its useful range will be narrower because it will more quickly pick up speed at
greater deviations, to the point that it is unclear which direction it is rotating. The point
which the blades become too indistincbtohelpful the point of OmaximumO devia-
tionN would be the logical place to set ther! to appearA lower spinner setting

results in a lower sensitivity of response, i.e., slower rotation at small pitch deviations,
but a wider range in which the ctezrough to be useful.

Smoothing Ongives the spinnesome inertia by averaging shaéetm changes in pitch,
such as caused by false beats. The resulting smoothing of the spinner is usually the
ferred settingSmoothing Off increases the shetgrm accurag and responsiveness of

the spinner, but it also increases jumpiness.

Frame RateNormaltakes full advantage of the graphical performance capabilities of

iOS devicesnd istherefore recommendetf it appears that background apps are inter-
fering with theperformance othe Verituner, tryclosing them. If the problem persists, try
the Slowerframe ratesetting.Appsrunning in the background not recommendke
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Appendix A
Verituner S upport

Contacting Veritune
Email support@weritune.com

Voice 888.VERITUN (888.837.4886)
outside US#1.773.793.6530

User Community
http://www.veritune.com/community.html

To registertap (orclick) the Register link.

The Verituner Version
The version number dfieinstalled VerituneAppis shown orthe startupscreen.

The Latest Version of This User Guide

The latest version dheVeritunerUser Guidas available at the Veritune
website:
http:/Mww.veritune.com

Click the Downloads link, and on the Downloads page, click the link for the guide you
want. It is in PDF format and opens in Adobe Reader or, on a Macintosh, in Preview.

Adobe Readean be download at

get.adobe.cofreadef
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Appendix B
Importing and Exporting Verituner  Files

The Verituner App automatically saves tuning files and custom style and temperamen
files. The capability of importing and exporting files between Verituner deVit®s,
Netbook, Pocket P@nd a computé enables you to

= Copy saed files to other devices

= Back up your files to a computer, and from thava can back upo external stor-
age devices, such as a flash drive, hard disk, and/or an online backup service.

= Share Verituner files with other Verituner users.

Folder Names

As a matter of organization, it will be helpful to have a set of folders on the e@mhat
match the names @&lders in the tuning directory in your Verituner device(s). For exam:
ple, if you have d&older of tuning files for Schools in the Verituner, haveaesponding
Schools folder on the computer.

Move Files from a Netbook or Pocket PC to a Computer

The files you want to import into the Verituner Apgveto be stored on theomputer
that will be used for importing.

= Verituner for Netbooks In importing and exporting files Meritunerfor Net-
books files arestoredin these locations

StandardTuning Files: C drive > Verituner >vot > [multiple subfolders]
Measured Tuning FilesC drive > Verituner >vmt > [multiple subfolders]
Temperament FilesC drive > Verituner > vuo Xustom
Custom Style FilesC drive > Verituner > vus Xustom

= Verituner Pocket If you are eyorting files from a Pocket PC, add a new folder
in the desired location ahecompute (or an external storage device attached to
the computeraind name it, e.g. Verituner Fil8s7-17. This will be the destination
folder for the files you are exporting from the Pocket PC. From there (on the col
puter), theycanbe imported into the Veritar App. On the Pocket PC, use File
Explorer (on the Start menu) to find the desired files. [Tap just below the File Ex
plorer header, at the top left to open the dropdown menu.]
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StandardTuning Files: My Device > Program Files > Verituner vot >
[multiple subfolders]

Measured Tuning FilesMy Device > Program Files > Verituner vmt >
[multiple subfolders]

Temperament Filedly Device > Program Files > Verituner > vuoCustom

Custom Style Filedvly Device > Progranfriles > Verituner > vus >Custom

Copyeitherthe Verituner folder, or in that folder copy the vot folder, the Custom
folders of the of styles and temperaments. {fiald the stylus or your finger nail
on the folder name; release when the-pppnenu ppears. Taopy. Caution:

be careful that you do not inadvertently @ptor Delete!

With an SD card inserted in the Pocket PC, navigate in File Explorer to select tt
SD Card. Taghold with the stylus or your nail in an open area of the screen (be-
low the last listed file or folder name) and then Rasteto copy the Verituner
folder onto the SD Card. NOTE: Tlbin folder, whichis in the Verituner folder
cannot be exported into the Verituner App.

Remove the SD card and, depending on your computattiit in the SD card slot
of the computer or a card reader connectedUSB port. Copy/drag & drop the
copied folder(s) from the SD card into the destination folder on your computer.

The following are stejpy-step procedures for importing and exporting files to and from
an Apple iOS device with the Verituner app installed and a M&Cawith iTunes ver-
sion 12 or later installedlunes is pranstalled on Macintosh computers. iTunes for
Windowscomputersan be downloadeltere www.apple.com/itunes/download

Import Files into the V erituner App on an iOS Device

Once the files are on your computer anexternal storage devi@tached to the com-
puted, they can bémportedinto the Verituner App.

1.! Open iTunes on the computer and position its window so that you can athe see
files you are going to import.

2.! Connect youNeritunerdeviceto the computerandswipe from the right topen
thedesired directo®d Standard Style, Temperamenty Measured.

3.1 At the upper left of the iTunes winddiabove the sidebarjap the small icgn
which represents your iOS device.
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ece « p »

< JJ Music 20 S
Library

At the top of the sidebarlargericon of your deviceappearsext toits name
Under it there is a Settings li¢6ee the graphic in the next step.)

[NOTE: If your vesion of iTunes is earlier than version 12, select your iOS de-
vice in the sidebar uter DEVICES

4.! In the Settings lish the sidebar,lick on Apps or File SharingN whichever one
is on the list:

David Bauguess's iPho... =

72% @)+

ettings
[E] Summary
—

[If you are ugg iTunes version 11 or earlier, click Appsar the top, center of
the iTunesvindow]

Sidebar Window Pane s

Eye] David Bauguess's iPho... =

E =] Apps

“om 100% @)+
X Sort by Name
Settings

[E Summary Mileage Log... - . Home Screens

0.2 MB emove

'/‘\; Apps u Business

J1 Music Mobile Mu...
H Movi 224.6 MB Install

ovies Music

At the right of the sidebar, theredsvindow with twosectios orQuindow

Appendix B ® Importing & Exporting Files 52



panesOlhe pane on the lefontainsa list of Apps that are installed on the device
or which can be installed or remov@&#gneaththis list istheFile Sharing Apps

list, where the Verituner app.ig you donOt see it, scroll down with woll bar
on the far right side of thiTunes window until its in view

File Sharing
The apps listed below can transfer documents between your iPhone and this computer.
Apps Verituner Documents

@ 1Password
L N

Q SPL Meter
=

Verituner

5.1 Select the Veritunermp. When you do, the pane te right is labeled Verituner
Documents. It is empty. (If not, delete atgmslistedthere.)

6.! Now, from the computer (or external storage devidegg & dropthefiles you
want to imporinto the Verituner Documents pane in iTunes.

File Sharing
The apps listed below can transfer documents between your iPhone and this computer.
Apps Verituner Documents
1Password 601 CMU-Recital 5889404.vot
i®6 602 CMU-Robinson B 2650441.vot
Q SPL Meter 603 CMU-BlkBox INAG0124.vot
/ - 604 CMU-Recital 5942881.vot

605 CMU-130 5889949.vot
607 CMU-BIkBx 399938.vot
NOTE: When you import the files from the Verituner Documents pane, they will

all go into asinglefolder that you willselect in the VerituneappOdirectory(step
7). All the files you importasa groupmust all be of the file typthat isrecog-
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nized by the destination folder, e.g. only .filets can go ito a folde in a Tuning
directay; a .vus Style file cannot bmported into a Temperamediitectoryfold-
er, which only accepts .vuo file¥ou cannot import a mix of file typasa group
into one folder

7.1 In the Verituner pp, taponthe nameof thefolder (not the InfoCircle()) into
whichyou want themportedfiles placed.

Import Export Rename

Next, tapimport. If any of the files you are importirgyealready in the destina-
tion folder, you will be prompted to agpre overwritingthemor not(Yes or No)
If you tap Yesthe files are then copied froifiunesinto theVeritunerfolder you
selectedIf you tap No, only files that are not in the folder will be imported.

Tap Continueif a confirmation othe importappearsThe iTunes Verituner
Documents pane is then automatically emptiidhot, delete the files from the
pane) You might want to confirm that the import was successful.

8.! Repeat steps 6 andurtil all files have been imported.

With the Import complete, you may wish to back up your device in iTunes. To do so,
select Summary under Settings in ihenessidebar andlick Back Up Now
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Export Verituner App Files to Other Devices

As filesin the VerituneiOS App areadded, deletd or modified you can expaatl or
selected files from yoweritunerdevice to your computer. Fromeifetheycanbe
importedby arotheriOS device or capdinto otherVeritunerplatforms. In addion to

the backip of the files on your computer, you magowant toback them up to other
storage devicesuch as an external hard disk, flash drive arafiaffsite backup service
such as Dropbaox

Follow this procedure for exporting Verituner files froine app to your computer

1.! Open iTunes on the computer and position its window so that yoals@see the
folder(s) where you are going store fthes you exportfrom the Verituner

2.1 Connect your Verituner device to themputer.

3.1 At the upper left of the iTunes windd@bove the sidebarjap the small icon,
which represents your iOS device.

e0e <« p »

< J7 Music ¢ 0 —

Library \

At the top of the sidebarlarger icon of your device appears next to its name
Under it there is a Settings ligSee the graphic in the next step.)

[NOTE: If your version of iTunes is earlier than version 12, select your iOS de-
vice in the sidebar under DEVICHS

4. In the Settings lish the sidebar, lick on Apps or File SharingN whichever one
is on the list:

eve <« p » —
<

“ David Bauguess's iPho... =

*)

< 72% @) 4
[= summary

—> I
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[If you are using iTunes version 11 or earlier, click Apps near the top, center of
the iTunes window.]

At the right of tte sidebar, there B window with two sections or Owindow

panesO.
Sidebar Window Pane s

David Bauguess's iPho... £ / \

100% E)4 Apps
Settings Sort by Name E Q
[E summary Mileage Log... . Home Screens
/A Apps u N 10.2 MB Remove
J1 Music Mobile Mu...
H Movies g — 224.6 MB Install

The pane on the lefontainsa list of Apps that are installed on the device or
which can be installed or removed. Benghiklist is theFile Sharing Appslist,

where the Verituner app is. If you donOt see it, scroll down with the scroll bar o
the far right side of #hiTunes window until it is in view

File Sharing
The apps listed below can transfer documents between your iPhone and this computer.

Apps Verituner Documents

1Password
®
Q SPL Meter
[

Verituner

5.1 Sekct the Veritunergp. When you do, the paoathe right is labeled Verituner
Documents. It is empty. (If not, delete atemslisted there.)

6.! In the Verituner App on your device, swipe toeal theright menu Tapthe de-
sired directoril Standard, StyleTemperamenipr Measurell and then tapn

the nameof thefolder (not the InfoCircle(i)) containing the files you want to ex-
port to your computer.
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Import Rename Cancel

TapExport. All files in the folderyou selectedill be exportedAt the notice of
the number of files gorted, ap Continue

7.!'In the iTunes Verituner Documergiane select altthe filesor individualfiles,
and dag& drop theminto the desired folder othe computer

File Sharing
The apps listed below can transfer documents between your iPhone and this computer.
Apps Verituner Documents
y . 1Password 601 CMU-Recital 5889404.vot
@ 602 CMU-Robinson B 2650441.vot
SPL Meter 603 CMU-BIkBox INAG0124.vot
604 CMU-Recital 5942881.vot

605 CMU-130 5889949.vot
607 CMU-BIkBx 399938.vot

8.! Now, having copied the files tpour computer, select the fdéistedin the Veri-
tuneg Documentganein iTunesand deletehemall to empty the pane

NOTE: You will bewarned (Are you sure you want to delete the selected docu-
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ments from your [iOS devicefPClicking Delete only removes the files from the
VeritunerDocumentgane It does not delete them from theomputer or the iOS
device

9.! With the iTunes Verituner Documents pane emmpent step6-8 until all the
desiredfiiles have been exported
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Appendix C
Inharmonicity and Tuning Target s

The tuning proceduspresented in Chapt@remphasize what to din this chapter weOll
broaden the context to explain more about how the Verituner workstartings are
done the way they are. There are insights and specific recommendations! thalpwil
you get the best results from the Verituner, especially when doing New tunings.

The following Verituner features are covered in this chapter:

= Inharmonicity Measuring
= Target List

= Recalculate ReCalc

= Remeasure

Measuring Inharmonicity

One of tle unique and powerful features of the Verituner is its ability to measure a pi-
anoQs inharmonicityautomatically and in the backgroumdhile you are tuningBy the

time you finish tuning the piano, the Verituner will have measured the partials of 76
notesN 469partials in alN to determine its inharmonicityrhis wealth of datd all of

which is automatically stored in the tuReis used to determine how much stretch is
required to OfitO the tuning to the pianoOs inharmonicity. Tuning targets are calculate
all 88 notes, using weé#stablished principles used by aural tuners. The Verituner can
help you obtain superior tunings with greater ease and less fatigue.

Measuring partials to determine a pianoQs inharmonicity is done in the VeritunerOs C
and Fne Tuning functions. Both screens displayitif@armonicity icor((fﬂ») , which has
animated Osound waveslaen it ismeasuring successfullyh&iconis OemptyO at first,

L Inharmonicity is the discrepancy between the theoretical frequencies of partials and their actu
frequencies. With the exception of thest partial (the fundamental), the partials of piano tone are
sharper than their theoretical frequencies, which would be exact multiples of the fundamental. 1
necessitates tuning octaves wider than theoretical in ordbtaman acceptable compromisf

these discrepancies. The first partial of A4 is tuned to O cents deviation, but all notes above it a
tuned increasingly sharper, and all notes below it are tuned increasingly flatter than what they
would be theoretically. The result is the piarsi@ch.
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but as yoiplay the note several timespiegins to fill in from the bottom to the t{( L)),
indicating the amount of information it is getting. Inharmonicity readings are not taken
CH#7EC8, though their first partials are measu(lL). These notesire not read for inhar-
monicity because no notes higher thlagir first partials are tuned, so their inharmonicity
has no affect on the tuning. When tuning these noteg;dhe&loes not appear in the
display.

When inharmonicity reading tsrnedon, Osound wave{(L) arevisible and animated.
If the wavesare notvisible, inharmonicity reading is off.

A4 First!

When you first tune a piano with the Verituner (a ONewO tuningdsisésitiathat the
Veritunerhearsand measure&4 first. In the New tuning procedures outlined in Chapter
2, this is done in Coarse Tuning (step 6). Obtaining as good a reading as possible is n
important with A4 than with other pitches because this is the VeritunerOs first inharmc
icity information, and it is the basis for the initial calculation of the gizstretcio
measure, simply mute two of the strings and play A4 several times as you watch for tt
inharmonicity icon to fill.

Ideally, when the Verituner measures A4, igen (L) should il completely and do so
reasonably quickly. When this happen#dicates that the note has a full set of strong,
clear partials and that a set of accurate and consistent readings waf taers not

fill quickly, check that the nospeaking strings are properly muted, and then strike the
key a few more times teee if a better reading can be achieved. For strings with weak
partials or a false beat, tl@n may fill up more slowly omay never fill completely. If
this is the case, try another string of A4.

At least some weak partials are normal in piano tame sance readings are taken on
many notes, less inharmonicity information with some notes is quite acceptable. After
A4, the icon does not need to be so closely monitored to fill it for every note. A very
good tuning can be obtained with less than compi&i@monicity data, although some
users may find that obtaining maximum data could result in an even more refined tuni

Tuning Targets and Recalcu lation

Tuning targets are the cents offsets from theoretical pitch that are the OidealO freque
of each note of an individual piano. The Verituner uses the inharmonicity information i
gathers, and the style and temperament parameters, to calculagedngets for all 88
notes. They are compared with the note you are sounding to produce the motion of th
spinner and the needleOs position.
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Whenever the filling of thenharmonicityicon jumps substantiallyt indicating that
additional information hasden obtainel the tuning targets for all untuned notes are
calculated using all of the information the Verituner currently has. In other words, as tl

Verituner learns more about the pianoOs inharmonicity, it updates and refines the stre

This recalcultion, which takes only a second or two,inglicatel by thebrief appearance

of thecalculatqn’con at ';he lower left corner of the screéxs with measuring, it is
0eg done automatically while you tune.

In Fine Tuning, the targets for the measured pawia@disted in a column on the left side
of the display. The digits on the left are the partial numbers, and the values next to the
are the calculated targets expressed in cents.

1-1.70
2-1.38
3-094
4-001

5 +0.86
ts +2.39
743.25
8 +5.73

Which partials are being read varies in different sections of the tanexample:
Note Played Partials Measured
Ad & A3 1,2,3,4,5,6,7,8

A5 1,2,3,4
A6 1,2
A7 1 (no inharmonicity is measured)
A2 2,3,4,56,7,8
Al 3,4,5,6,7,8,9,10
A0 6,7,8,9 10, 11, 12

Theoretical pitchs what the frequerycof a partial would be if there were no inharmonic-
ity, i.e. the frequency of a partial would be an exact multiple of the fundaiNemithl O
cents offset. A4 is the only note that is tuned to exact theoretical pitch; i.e., partial 1 of
A4 is always set t0.00 cents. The targets for all other notes are offset to fit the piano.

Theoffset then, is the discrepancy or difference in pitch between the theoretical and tt
tuning target for the partials calculated by the Veritundt is not the actual measure-
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ment of the partial. Targets are calculated based on the measured inharmonicity, strei
choices (Style), temperament, and on the targets of other, previously calculated targe

The Verituner does not set a single partial and offset. The spinner rgaatsichlly to
thecombinedargets of multiple partials of the note you are tuning. The relative strengt
and weakness of the partials also influence the motion of the spifinese and other
variables are used by the VeritunerOs proprietary algorittieteonine the 0 point at
which the spinner stops.

While a note is sounding, you will semall rightpointing triangleb appeaiatthe left

of the partial numbers: These arrows indicate the presence or absence of each partia
the sound. A dark arrowdlicates a strong partial, a gray arrow indicates a weaker parti
and a missing arrow indicates little or no presence of a partial. These arrows flicker or
and off as you sound the note, typically showing a strong presence of all the partials
when you fist sound the note and the higher partials dropping off as the sound decays

Tuning Sequences

The recommended tuning sequences, given in Chapaee designed to accomplish two
goals: (1) help the Verituner optimiits calculated stretch during a New tuning, and (2)
support a closéo-target outcome when raising or lowering pitch.

Because the Verituner accumulates inharmonicity informaisoyou tunga carefully
chosen tuning sequence can provide the Verituitarngw informatiorwhenit will be

most useful. Tuning order also has a determining effect of the outcome of pitch raising
and lowering due to the effects of tension changes in the piano. The best order for ea
goal is not the same, so in some situateasmpromise must be made.

The VeritunerOsecommended sequences are based setineeprinciples:

= For optimizing stretch in a New tunintpe Verituner should first gather inhar-
monicity information from its temperament in this order: A4, then A3 thed
all of the notes in between, in stepwise ord&e remaining notes should be
tuned and measured in a sequence outwards from the temperament.

» For supporting the outcome of pitch raising and lowerlmggin tuning at one
end of a bridge, moving in hatfeps to the other end.

= For tuning stabilitytune unisons as you go.

2 If you would like toseethe relative strength of the partials on the targets list, tap Spectrum on tl
right menu. As you play a note, the Verituner displays the relative strength of each partial in a k
graph in real time. See Chapter 6 (pa@efor more information on the Spectrum Display.
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From these priciples, the recommended sequences may be summarized as follows:

= For a New, onepass fine tuning in which thepresentpitch is very close fol-
low this sequence:
1.! Tune eactstring of A4.
2.! Tune each string of A3.

3.! Tune A#3 and tune upward by half steps, tuning unisons as you go, ur
you have tuned C8.

4.! Tune G#3 and tune downward by half steps, tuning unisons as you go
until you have tuned AOQ.

NOTE: Since the pitch is veryade, this sequence gives priority to optimizing
the stretch by tuning the entire temperament octave first.

VARIATIONS: Steps3 and4 can be reversed with one modification: tune G#4
down to AQ; then tune A#4 up to C8.

= For a New tuning in which pitch is raised or lowered,use this sequence for
thefirst pass of a Coarse tuning and for a-pass fine tuning with overpull:
1.! Play A4 until theinharmonicity icoris as full as possible.
2.! Play A3 to at least partially fill thigon.

3.! Tune eactstring of the lowestenor note, i.e. the first note on the treble
bridge, regardless of whether it is wound or plainwire.

4.! From there, tune upward by half steps, tuning unisogsago, until
you have tuned C8.

5.! Tune from the top of the bass section down to A0, tuning unsopeu
go.

NOTE: The Verituner initially gets inharmonicity information from only the
outside notes of its temperament (A4 & A3). By first playing A4 and A3, rathel
than tuning them, overpull calculations will be correct when these notes are
tuned latern the sequence.

= For all Saved tuningd coarse and findl and for the final pass of a twepass
New tuning, this sequence is recommended:
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1.! Begin with the lowest tenor note and tune upward by half steps to C8,
tuning unisons as you go.

2.! Tune from the top of the ba section down to A0, tuning unisons as you
go.

NOTE: Since, in the course of an earlier tuning or pitch raise, the inharmonici
of the entire piano has already been read, this sequence favors supporting thi
outcome of pitch changes. For fine tuning vehihe pitch is very close, any se-
guence can be used.

VARIATIONS: Stepsl & 2 can be reversed. Another sequence is to tune
A0 to C8.

IMPORTANT: These tuning sequences, with their goal of optimizing the stretch of Ne\
tunings, work with the VeritunerOsdlbin styles: Average, Clean, & Expanddthey
may or may nobe besfor custom styles.

Locked Targets

Automatic recalculations are done continuously as new inharmonicity information is
gathered. In Coarse Tuningll targets are potentially recalculated, but in Fine Tuning,
only the targets aiintunednotes are recalculated. This is so that if you want to check or
retune a previously tuned note, its target will not have moved. Targetsdhetianged
after a recalculation are updated on the target list.

As you tune a noti@ Fine Tuning the Verituner measures the inharmonicity, recalcu-
lates (assuming it got sufficient new data), sets the targets for the partials of the note,

thenlocks the targets. The lock symbo" 3 indicate the statusf each notll
unlocked or locked. This process takes place in just a few seconds.

In some cases notes may not lock due to false beats, especially notes in the extreme
and treble. This is normahd will not affect the tuning calculations. You do not need to
wait for a note to lock before moving to the next note.

Remeasur e

Occasionally, you may want to try to improve an individuzgb®s tuning. After more of
the inharmonicity of the piano has been discovered, the Verituner may be able to mak
slight adjustment to a note, resulting in a better fit with the rest, just as in aural tuning
TheRemeasure command unlocks an individuabte (if it is locked) and clearand
remeasuress inharmontity data, andhen recalculates its targeRemeasurenharmon-
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icity if you suspect you have inaccurate inharmonicity informatitom ambient noise
while measuring, for exampleandtargets fothe note are not right

To retune a note, presemeasure . The lock symbol changes to unlocked; (J[) is
emptied and then refilled as you play the note; and, the calculator appears briefly to
indicate that recalculation of the targets is taking placendtecan then be retuned to
the new targets. Only the current note is affecteRdayeasurdf you are still not satis-
fied with the noteOs tuning, tune it by earaswlAlter tosave the altered targets (page
66).

ReCalc
In some cases, it is desirable to recalcudditef the tuning targets:

= You are retuning a piano using a Saved tuning file
= You are fine tuning the piano in more than one pass

= You are not satisfied with a section, or morethef piano

= You want to retune the entire piano with a different Style or
+/- Stretch

The ReCalc command tells the Verituner to recalculate the tuning targets of all notes,
using all of the inharmonicity information that it has collectadsome casea recalcula-
tion may result in an even smoother, more refined tuitegalculation is continually
functioning in Coarse tuning, hence#&nnotbe chosen manually. In Fine tuning ReCalc
is an option that is available on the left menu.

When you load a Savedring, you are askedR@calculate Tuning?. Depending on
your response to the prompt, hereOs what happens, in both Coarse and Fine Tuning:

Yesresults in a recalculation of the tuningfhen the file opens, inharmonicity
on, and A tuningtargets are unlocked.

No keeps the previous tuning targets apeéns the file with inharmonicityirned
off and all tuning targets locked.

SelectNo in a situation in which you do not want any change to the currentdarge
you want to tune the piano to exactly the same pitches as biéfpve load a Saved
tuning to check a very recent tuning or touch it up, you would probably not want the
targets you used to tune the piano to be changed. If you want to tunerhveoeopianos
exactly alike, you would not ReCalc the first tuning before tuning the other piano(s).
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In this situation, you would also want inharmonicity reading off while tuning the other
piano(s), so no automatic recalculations and revisions to tangetsade. You can, of

course, ReCalc or turn on Inharm at any time.

Altering Calculated Targets

Alter, which isavailable in Fine Tuning, enables you to override the VeritunerOs calcul
ed tuning targets for aote You simply adjust the pitch to your earOs preference and th
store the note@acalculatedaltered targets. For example, if you want the temperament
octave (A3A4) somewhat wider, you could uséEbtretch, experimenting until you got
the result you wanted, or alternatively, you could aurally tune A3 downward until your
ear is satisfiedvith the width and then use Alter storeyour modified tuning target

D +1.20

Clear

+

The procedure for using th¢ter command is:

1.! Tune the note aurally to the pitch you want.

Fine

Practice room 47

E 3

KIDA

(y)

A:0.00
Average 0.0
Equal

2.! In Fine TuningtapAlter on the left menuClear,numericcontrols + 1 ® , and

Store appear on the left side of the screen.

3.! Play the note whil@ressing- andbto stop or slow the spinner asioh as possi-

ble.

4.! Pres Store An alteration is stored as adjustmenbf the VeritunerOs calculated
targets for the notéThe change in the noteOs targets is in parallel, i.e., all of the
are alteredn the same direction, the same distance.) An ateote is signified
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at the top left of the screday an ear symbol and the adjustetueexpressed in

cents.
5.1 At this point, you may wario aurallyched that the desired pitch hettliring the

procedure
@ +1.20 Practice room 47
8 +7.01 3
7 +4.94 K
6 +2.91
5 +1.55
4 -0.18 ((( T )))
o o8 A:0.00
e Average 0.0
‘\ Equal

—

To exit the alteratio procedure with no chgg, tapClear at any time before storing (step
4). To erase a stored alteration, thus restoring the VeritunerOs calculatedstlegrtse
note to be changed; selédter on the menu, anthentap Clear. Only the targets of the
note are changed by hprocedurelf you Remeasuran alteredote, the alteration is
cleared along witthe noteOmharmonicitydata As you play the note temeasure
inharmonicity new targets are calculatedgthout alteration

During a tuningthe targets of anglterednotesare used by the Verituner for alitomat-

ic recalculations that determine the targets for the yet untuned notes. The rule regardi
locked notes in recalculations is the same for both unaltered and altered notes: The a
ready locked notes are unaffedt but the yet untuned notes could be.

If there are any altered notes in the tuning, when you load a Saved file you will be
prompted to answer two questioRecalculate Tuning?If you respon No, the altera-
tions are left untouched. If you anawées you will be askedKeep Alterations? If you
respond Yesthe recalculation will use tradtered targetsand the newly calculated
targets for the altered note(s) will be adjusted by the stored amount. If youddgpon
the alterations will be permanenthased.
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Summary of Recalculation

In Coarse Tuning, no targets are locked, and as new inharmonicity information is ob-
tained, recalculation cll targets is automatic. In Fine Tuninfjlnharm is onthe

targets of tuned notes are locked, and automatitadation is done only on untuned
notes. The targets of altered notes are used in all recalculatintr@mturns inharmon-
icity measuringon or off. When Inharmis off, no automatic recalculations are done.
Remeaureclearsinharmonicitymeasurements for the current note; it unlcahkd recal-
culates the current noteith newly measured datln Fine tuning, choosinReCalc
unlocks and recalculatedl targetsusing the currently collectedharmonicitydata

More about Measuring

When the Verituner measures for inharmonicity it meagaitéss of partial frequencies.

It is, therefore, not necessary that a string be at pitch for an accurate measurement to
obtaned although some users prefer to have it close before meadbririgg a pitch

raise, the Verituner can still get a valid reading even though the pitch is changing as it
being measured. Furthermore, the Verituner is constantly evaluating the qtugigy
signal from each partial, and it only measures inharmonicity at those moments when t
partials are clear and consistent. During unison tuning when there are fast beats, reac
are not being taken.

As long as the VeritunerOs inharmonicity regfimction(Inharm)is on, it will continue

to take inharmonicity measurements even after a target is lacitiring subsequent
tunings (if you chose to ReCalc when loading the file). If it gets a better reading, the
Verituner updates its information@ardingly. If you opt to ReCalc when loading a Savec
tuning, themost recently gatherathtawill be used in the recalculation.

Without the need for any measuring step on your part, the Verituner gathers sufficient
information about the inharmonicity tife piano to extrapolate tuning targets and stretch
for a very good tuning the first time you tune the piano (a New tuning). In the process
tuning AO through C7, all of the collected inharmonicity information for the piano is
saved and can be usedinuretunings of that pianoArmed with a much more complete
picture of the pianoOs inharmonicitysome casethe Verituner can calculate an even
more refined tuning. This is why doing a ReCalc before using a Saved tuning file is
normally recommended.
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Appendix D
Unequal Temperaments

The mechanics of working with temperament flieepening, managing, and creatig
are covered in Chaptdr Temperament Fileg@age35). This chapter provides a complete
listing of the Verituner@ser90 builtin unequal temperaments, and it offers resources
and suggestions for getting started using alternative temperaments for tuning pianos,
fortepianos, hargichords, and clavichords.

Why We Temper

Justintervals (also calledure) are completely in tune and do not produce beating. Ideal
ly, keyboard tuning would result in alistintervals. Unfortunately, given the division of
the octave into 12 notes foreoards, this is not possiblo stack of any type of just
intervals will add up to a just octavlere are two examples: Stack three contiguous jus!
Major 3rds (CE, EG#, G#/A' -C); the GC octave is 41 cents short of being just! (This is
why all Major 3rds in equal temperament are widened by 13.7 cents.) Stack seven jus
octaves and stack twelve just fifths, both beginning on the same note. The top note of
last fifth is almost 23.5 cents higher than that of the octavesO top note.

Because just intervals in a-hdte octave do not fit evenly within the octave, compro-
mises in tuning are necessary to reconcile unacceptable mismatches. Some or all of t
intervals (except theatave) must necessarily be altered from just, either by widening o
narrowing them. This process is caltethperingand the result is emperamentOne
might say that to temper is to purposely OmistuneQ intervals. Beating, which is so im-
portant in auraluning, is produced by tempered intervals.

Various schemes for tempering have evolved over many centuries according to variot
aesthetic goals and priorities, such as

= Obtain just fifths, at the expense of the Major 3rds (Pythagorean
Intonation temperaents)

= Obtain a large number of just and/or very consonant Major 3rds at the expens
of a few keys which are sacrificed as unusable (Meantone temperaments)
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= Create a temperament in which all keys can be used and in which there are c

trasts in harmonic Ocold resulting from tempering the Major 3rds to varying
degrees of consonance and dissonance (Well temperaments)

Temper all intervals equally from just, resulting in a uniformity of harmony tha
lacks the harmonic and key contrasts of unequal temperamepia (Empera-
ment)

A Growing Interest in Unequal Temperaments

For most piano tuners, equal temperament has been the only temperament they have
tuned or thought they would tune. Early music performers, however, have routinely us
historical temperamesffor tuning harpsichords and other early keyboard instruments. |
recent years interest in the viability of using unequal temperaments as an alternative t
equal has been growing among piano tuners. Several factors have brought this about
including:

INFORMATION bincreased knowledge, largely through the research and writ
ings of Owen Jorgensen, RPT.

AUTHENTICITY Da growing interest in historicaliguthentic
OperiodO performandesecent decades.

ETDsBElectronic Tuning Devices enable tuners to tang unequal tempera-
ment as easily as equal temperament.

PROPONENTSPenthusiastic piano tuners who cite a number of advantages
for alternative temperaments.

This chapter is organized in four main sections:

A list of the VeritunerOs buil temperamerst (pager 1)
Selecting temperaments for historical authenticity (pegye

Getting started using unequal temperaments as an alternative to equal tempe
ment (pag®4)

Temperament resources (pat@)

Offsets for entering into electronic tuning devices, enabling them to calculate
unequally tempered tunings. (pab@h)
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Unequal Temperaments List °©

12)23'1+(4'5&(3%)!62782&%729'4! (selected by Claudio Di Veroli)

Pythagorean Intonation, circa $lG00

Onequarter syntonic comma meantone, wolB&#
(Standard or Pietro Aron, 1523), circa 160670

Onequarter syntonic comma meantone, wolbEB#
(wolf shifted counterclockwise), circa 1900670

Onequarter syntonic comma meantone, wolfEB#
(wolf shifted clockwise), circa 1580670

Early French temperament, circa 1310

Standard French: DOAlembBausseau, 3 pure Major thirds,
circa 170@1810

Shifted VallottiYoung (same as VallotlYoung in the
Well folder), c. 17081810

Equal Substitutes

14"-century Pythagorean (Boulliau, 137

Augustus De Morgan unequal temperament of 1843
Anton Bemetzrieder Pythagorean temperament #2, 1808
Charles E. Moscow equékating temperament of 1895

H Grammateus Pythagorean of 1518 (Bemetzrieder #1)
Johann G. Neidhardt fifth temperament #3 of 1732
NeidhardtMarpurgDe Morgan temperament of 1858

6 The offsets for sixtygemperaments in the Veriutner are frdomingby Owen Jorgensen

(Michigan State University Press, 1991. Out of print). Theyeatefully used with permission of
the author. Temperaments bearing their names are used with permission of designers Paul N.
Bailey RPT, Bill Bremmer RPTim Coleman, Sr. RPT, Claudio Di ki, Ron Koval, George
Secor,and Robert Wendell. NOTE: Most tperament names in the Temperament Directory are
modified to fit in the display.

7 Claudio Di Veroli lives in Bray, Rep. Ireland, where he teaches harpsichord and interpretation
early music in his Bray Baroque center http://whnaybaroque.ie. He is the author of the treatise
Unequal Temperamentis a revised 8 edition, 2013), available on the authorOs temperament
websitehttp://temper.braybaroque.i€he new edition includes Od fist of useful temperaments

for historicallyinformed performances of all Western music written from the Middle Ages to the
present.O Dr. Di Veroli designates the seven temperaments in this folder as Oreally necessary
practice.O Dates are for thegipeoximate period of intensive historical use. His offsets are
gratefully used with permission.
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Modified Meantone Temperaments

Modified equalbeating ondifth syntonic comma
meantone temperament of 1797 (fifths ratio=1.49627972)
(Encyclopedia Britannica, 1797 edition)
17"-century irregular ecal-beating meantone, corrected
17"-century irregular equdleating meantone
Alexander Metcalf Fisher modified meantone of 1818
JeanLe Rond DOAlembert modified meantone of 1752
Standard French: Rameau version, 1726
Standard French: DOAlembBxusseau, pure Major
thirds, circa 170p1810
Wendell Synchronous Modified Meantone/Well, 2003
William Hawkes modified meantone temperament of 1798
William Hawkes improved modified meantone of 1807

Just Intonations

Pythagoreatdust Intonation, c. 1450500
Stardard Just Intonation, c. 1450600

Quasi-Equal Temperaments

A. Merrick, 1811
Alexander John Ellis in 1875 (Imitation Equal)
Alexander John Ellis in 1885 (New Equal Beating)
Ellis tuner number 5 (a Broadwood tuner)
Factory tuners of 1840
Howard Willet Pyleequatbeating, 1906
Jean Jousse quasijual temperament of 1832 (bearing plan #2)
Johann Christian Gottlieb Graupner egbeating, 1819
Johann Nepomuk Hummel eqtsdating, 1829,
(second bearing plan)
Mark Wicks equabeating, 1887
TunerOs Guide, Beat and Company bearing plan, 1840
TunerOs Guide, John MarshOs bearing plan, 1840
Viennese temperament (HummelQs first bearing plan
tuned according to the rules of Viennese tuners in 1829)
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Regular Meantone

Christiaan Huygens (31 tones), 1661
Giosefb Zarlino equabeating {Jsyntonic), 1558
Gottfried Keller ¢editonic), 1707
John Marsh*d syntonic), 1809
Onefifth syntonic comma meantone, wolf &b
(Homogeneous), Abraham Verheijen, c. 1600,
€.150@®1670 [Listed by Jorgensen as John ldald
syntonic, 1770; 5ths=1.49627787]
Onequarter comma meantone (Pietro Aaron [Aron], 1523)
Onesixth comma meantone (G. Silbermann, RamBeer), 1714
Robert Smith (50 tones) OEqual HarmonyO temperament, 1749
William Hawkes {Umercator comma magone), 1808

Well Temperaments

Almost Equal (Claudio Di Veroli, 1978)

Aron-Neidhard? (NeidhardtOs temperament #2 of 1732)

Bailey Equal Beating Well Temperament, 2003

BarnesBach (John Barnes, 1979)

Bremmer Egal Beating Victorian Temperament (EBVT), 1992

Broadwood Best (Ellis tuner number 4), 1885

Broadwood Usual (Ellis tuner number 2), 1885

Coleman 11, 1999

Coleman 16, 2001

JeanLe Rond DOAlembert (English egbalating well using
DOAlembertOs rules 062y

Early 18"-century well (equabeating Vallotti)

George Frederick Handel (published in 1780)

JorgensenOs ldealized Piférnberger I, AronNeidhardt) A=0

JorgensenOs ldealized Pridz £8.42

Jean Jousse well temperament of 1832 (bearing plan #1)

Herbert Anton KellnerOs WohltempeBach, 1978

8n 2002 Owen Jorgensen proposed a modified version of theoretically correct Prinz (1808) as
idealized temperamentO that would authentically represent Riinberger Ill, AronNeidhardt,

and others of that type, thus completely restoring the perfect harmonic balance for tonality (as i
the Thomas Young and Francesco Vallotti temperaments) that was originally intended for this t
Since A at 0¢ deviatiofiom equal results in the whole piano becoming rather sharp, Jorgensen
also calculated a second set of offsets that maintains the overall tension on the bridges and
soundboard, hence the two versions. [Personal correspondence July 22, 2002]
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Kirnberger equabeating {tJsyntonic comma), 1771

Kirnberger IIP, circa 1779 (published in 1808), based on Klop

Koval 1.3

Koval 1.7

Koval 2.1

Koval 2.9

LehmanBach, A=ER.93, 2005

Moore (Representative Victorian temperament), 1885

PeterPrelleur, 1731

John Preston equlkating well temperament of 1785

John Preston theoretically correct temperament of 1785

Prinz equabeating well temperament of 1808

Prinz theoretically corret;t1808
(representative of Kirnberger Ill, AreNeidhardt)

JeanJacques Rousseau egbahting, 1768

JeanJacques Rousseau theoretically correct, 1768

Secor #2 Well Temperament, 1975

Charles Earl Stanhope eqdmating (improved Kirnberger) 1806

C. E. Stanhope theoretically correct (improved Kirnberger), 1806

TurerOs Guideell temperament number 1, 1840

TunerOs Guideell temperament number 2, 1840

TunerOs Guideell temperament number 3, 1840

Vallotti (Francesco Antonio VallottiOs theoretically correct tem
perament of 1781; DiVeroli gives its heyday as 631810

Vallotti-Young, (transposed Vallotti tuned according to
YoungOs rules of 1799)

Wendell Bold Synchronous Well, 2002

Wendell Natural Synchronous Well, 2002

Wendell Synchronous ET Equivalent, 2002

Wendell Very Mild Synchronous Well, 2003

WendellWell 2002

Werckmeister 11l (Correct No. 1), 1691

William TansOur, 1746

Th. YoungOs representativét@ntury well temperament #1
of 1799, c. 170D1810

9 Prof. Jorgesen: OThe Prinz, Kirnberger Ill, and Adeidhardt temperaments are theoretically
distinct from each other, but they are so similar in musical effects that they have been classed
together as a single temperament for practical purposes. For historicalkcgcthis is excellent to
use because the Prinz was documented in 1808, and it is a culmination of all the previous exan
of this type of temperament.O [Personal correspondence July 22, 2002]
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Selecting Temperaments for  Historic Authenticity

Unequal temperaments were used in tuning keyboard instruments for centuries. With
exception of early music performers striving for authentic performance practice, the us
of unequal temperaments was largely abandoned by piano tunessvetitieth centu-

ryN perhaps much earlier.

There are two quite different views as to when equal temperament came into widespr
use as an explicit goal, if not precise in outcome:

= EARLIER With the universal acceptance of the piano after 1770 came saiiver
acceptance of equal temperament. After 1800 (and c. 1850 in England), equa
temperament was by far the most widely used tuning. From 1800 to the prese
most music was composed and intended for performance in equal temperam
Most musicologists anearly music specialists hold this view.

= LATER Equal temperament was not fully developed and in common practice
and could not have been in common use until 1917. Furthermore, compositiol
the 19" century was influenced by considéoas of the effectsf various une-
qual temperaments. OEqual temperamentO was commonly used fh the 19
century to describe what were actually OwellO tempera©®@nsy the 20th
century style of piano music sounds most effective when it is performed in eq|
temperament. Albther music sounds best in the appropriate authentic temper:
ments that were in use when the music was compd$ed.O

The discrepancy in these vieMs difference of over a century, encompassing the entire
Romantic periol has significant implications for tumj authentically for nineteenth
century piano music. If authenticity is the objective, a position must be taken that will
guide the selection of temperamerfi{€qual or unequll during this era. The following
two sections present guidelines and specifiom@nendations for selecting temperaments
for historically-informed tunings.

10 owen Jorgensen, OThe Historical Temperaments: An Intimai@ iano Technicians Journal,
November 1994, pp. 338.
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Guidelines and Recommendations of Owen Jorgensen

From point of view that equal temperament was not predomiméihthe early twentieth
century, Owen Jorgenséth. 2009 offers this guiding principle for making temperament
choices:

Only the 2@-century syle of piano music sounds maffective when it is
performed in equal temperament. All other music soundsrbdse appro-
priate authentic temperaments that were in use when the music was
composed!

He gives the following time periods during which specific types of temperaments were
predominant. These dates are extremely general and somewhat arbitrary ecause t
was much overlapping between the categories. They should be considered only as a
Orough guide.O

15"-c.D1690  Meantone & variants
1691b1721 Modified Meantone
17221818 Well Temperaments
1819H1901 Victorian Well Temperaments
19021916 QuasiEqual Temperaments
1917Ppresent Equal Temperament

The names of many of the temperaments on the Unequal Temperamefadeasi)
include a date, which may be helpful in selecting Otemperaments that were in use wh
themusic was composedTis guideline should not, however, preclude using tempera-
ments that do not meet this criteridrnere are other considerations as well. Although nc
historically authentica modern temperament might well serve music written over 100
years ago, particularly when its Ofinished tuning results and color effects adhereEclos
to the known nineteenttentury principles and rules20

To narrow the selection of a temperament for the ¥Y2P6 period, Prof. Jorgensen
suggests this procedurTune the piano with the chosen temperament and then play it
sufficiently to become accustomed to the new sounds. Play the music for which the
temperament was chosen and concentrate on comparing the qualities of the major thi
tenths, and seventeenihghe context of the vertical harmonies. These intervals will
contrast in width and Ocolor.O OneOs personal taste and knowledge of the music car

1 bid., p. 35.
12 personal correspondence, June 13, 2003
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determine whether less or greater color contrast is desired. If so, another temperamel
can be tried. (WIl temperaments and their characteristics are discussed moresfully
ginning on pag®4)

THE 19" CENTURY Selecting historicallgauthentic temperaments for nineteenth
century piano music poses a special difficulty. Pdofgensen explains: Oln the nine-
teenth centuryEany temperament in which one could freely modulate through all the
keys was commonly called equal temperament no matter how unequal it might be.O
This creates a great semantic problem with the resulititatregards to temperament,
Owe know less about the performance practice of the nineteenth century than we do
centuries previous to it.0

ODuring the nineteenth century, all of the various temperament forms were used exce
our modern exact equeemperament. The only thing that is certain about the nineteentt
century is that the meantone temperament forms were in the minority of usage in com
mon practice, but they nevertheless still existed in practice. The nineteenth century w:
transitional cetury leading to the equal temperament of the twentieth centtiry.O

On the next page, Owen Jorgensen offers a selected list of thirteen Ohistorical landm
temperaments.O Each temperament is in the temperament directory folder that corre
sponds to the tengpament form in the list. Here again, for convenience, are the very
approximatetime periods for the listed forms.

15"-c. 1690 Meantone & variants
16911721 Modified Meantone
17221818 Well Temperaments
1819H1901 Victorian Well Temperaments

130wen Jorgensen, OUnderstanding Keyboard Temperamiemiolroday Summer 2003.
14 Owen Jorgensen, personal correspondence, May 20, 2003.
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LANDMARK HISTORICAL TEMPERAMENTS
Selected by Owen Jorgensen®®

11:2%9'5921627828&%729'4!

One-quarter comma meantone (Pietro Aaron, 1523)
Gottfried Keller (*6ditonic), 1707

One-sixth comma meantone (G. Silbermann, Ramarin-Beer), 1714

Modified Meantone Temperaments

Jean-Le Rond DOAlembert modified meantone of 1752
Modified equal-beating one-fifth syntonic comma meantone,1797

William Hawkes improved modified meantone of 1807

Well Temperaments

Prinz, 1808 (Kirnberger IIl, Aaron-Neidhardt)
Werckmeister Il (Correct No. 1), 1691
Francesco Antonio Vallotti theoretically correct, c. 1781

Th. YoungOs temperament No. 1 of 1799

Victorian Temperaments

Broadwood Best (Ellis tuner number 4), 1885
Broadwood Usual (Ellis tuner number 2), 1885

Moore (Representative Victorian temperament), 1885

15 personal correspondence, June 13, 2003. Also, see Prof. JorgensenOs series of articles in tt
Piano Technicians Journabugust 2003®January 2004
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A Concise Guide by Claudio Di Veroli

Claudio DiVeroliN harpsichordist, early music specialist, and author of the
treatiseUnequal Temperamemisas compiled a Concise Guide to selecting
temperaments, which in his judgment are the most useful for historically
informed performances of all Western music written from the Middle Ages to
the present® His recommendations will be particularly useful for early music
performancel from earlier than 900 to the early nineteenth century. He holds
the view that equal temanent was predominant from the late eighteenth
century onward.

Dr. Di Veroli designates seven temperaments as Oreally necessary in practice.(
They are in the Select Historical Temperaments folder iNémgunerO$em-
perament Directory. He describes aditional five temperaments as
Ointerestingariants.O These are located in other directory folders according to
their type. (In the Concise Guide table, the folder location for each temperamen
is in the last row.)

16 OA Concise Guide to the Most UsefulNi@e Unequal TemperamentsO is copyrighted
by Claudio Di Veroliand distributed exclusively by Veritune, Inc. and may not be
reproduced without permission.
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Ramos Just Intonation
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Pure-fifths tuning

Pythagorean-Just Intonation
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Ancient Greeks, St. Odo
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Cluny (France)

Spain (published in Italy)

8%9('970%:'();'-0 )

c. 935

1482

<':(-: )

before 900 — ¢. 1500

c.1450 —c. 1500

14-7')"1)2-%#)&9" )

All Europe

Possibly Spain and ltaly

6=,%7-4)9$=4)9>
2(-4)&9")

Medieval Music

[Late Gothic and Early
Renaissance]

6=,%7-4)7"2,"9'09 @)
$*"9"%('-44=)9'05'( )
=)$)$2,0-245 )

de la Halle,
Machaut,
Landini

Josquin des Prez [?]

A-99%7)('970%,$%)#B)
196074'")"1)C%) $*9

11 pure fifths, leaving a
small wolf to close the
circle

Pythagorean shifted: the wolf is
now a diatonic 5th, retuned to a
Syntonic comma rather than
Pythagorean

196074")"1)D-E"0)6*% (9

Most M3rds are very wide;
much more so than in
Equal Temperament

Few diatonic pure major thirds.
All the others are very wide.

I"HSUHE' () H)S ) +S),-.!

1 Earliest written account; sometimes earlier but often
later than historical heyday
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$D'=%E5&2%9!F9'59%" (59

$D'=%E5&2%485;4'IF9'59%'(59!

D-%#)C'-$&0'9

Beautiful pure fifths. The
very wide thirds are not a
problem in Medieval music:
they are used as dissonant
intervals in Medieval
counterpoint.

Transitional system. For
Renaissance harmony — good
thirds— the modulation scope is
very restricted indeed. There are
reasons to believe this system
was rarely if ever used in musical
practice.

tuning by consecutive pure
fifths, was known by many
cultures (e.g. the Chinese)
in very ancient times.

F-0%-#3$9 Wolf shifts Wolf shifts etc. Our preferred
version follows Agricola,
Wittenberg (Germany) 1539.

1"22'#%9 ) This tuning method, i.e. This and the "just” intonations,

with their many pure intervals,
deserved a totally out of
proportion attention by
theoreticians. But musicians
knew that too many useful
intervals were also thrown
hopelessly out of tune.

F'0%$&#'0)1"4()0

Select Historical

Just Intonations
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,1*593(42!,;(<2!I'5r

=21:54"1>427;)

@RB5'21>92C;%)!162782&%729'4! |

Copyright © 2003
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/0'1'00'(#-2" )
)

1'%9<%&<!:2%9'592H!15)?}
JB"

1'%9<%&<!:2%69'592HL
15)214=(?'2<135;9'2&3)53KI(42 !

34$'0#-$%5')#-2')

Aron's Meantone, wolf G#-
Eb

Aron's Meantone, wolf C#-Ab

6' 7T #%7-4)#-2" )

1/4 Syntonic comma
meantone, wolf G#-Eb

1/4 Syntonic comma meantone,
wolf C#-Ab

8%('970%:'()3&$*"0 1)

Pietro Aron

Pietro Aron

899('970%:'()/4-7' )

Florence (Italy)

Florence (Italy)

8%9('970%:'();'-0 )

1523

1523

<':(-: )

c. 1500 —c. 1670

c. 1500 —c. 1670

14-7')"1)2-%#)&9' )

All Europe

All Europe

6=,%7-4)9$=4)9>
2(-4)&9")

Renaissance and Early
Baroque

Renaissance and Early Baroque

6=,%7-4)7"2,"9'09 @)
$*"9')%(*-44=)9'05'( )
=)$$'2,'0-2'#$ )

Attaingnant,
de Victoria, Lassus,
Monteverdi,
English Virginalists

Attaingnant,
de Victoria, Lassus, Monteverdi,
English Virginalists

A-99%7)('970%,$%)#B)
19%074")"1)C%)$*9

11 fifths are equally-
tempered by an amount
such that the intervening
major thirds are exactly
pure.

11 fifths are equally-tempered by
an amount such that the
intervening major thirds are
exactly pure.

19074")"1)D-E"0)6* % (9

8 pure major thirds,
4 wolf major thirds

8 pure major thirds,
4 wolf major thirds

I"HSUHE () H)S ) +S),-.

1 Earliest written account; sometimes earlier but often
later than historical heyday
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)

1'%9<%&<!:2%9'592H!15)?}
JB"

1'%9<%&<!:2%9'592H!
15)214=(?'2<135;9'2&3)53KI(42 !

D-%#)C'-$&0'9

/A most beautiful sounding
system, but limited to 8
excellent major triads and
8 minor ones, the
remaining wolf-ridden ones
severely precluding
modulation.

A most beautiful sounding
system, but limited to 8 excellent
major triads and 8 minor ones,
the remaining wolf-ridden ones
severely precluding modulation.

F-0%-#3$9 Other sizes of fifth Other sizes of fifth (typically 1/5,
(typically 1/5, 1/6 S.c. and |1/6 S.c. and many others), but
many others), but 1/4 S.c. |1/4 S.c. was almost always the
was almost always the preferred one.
preferred one.

1"22'#%$9 ) Modulation range was Though there is evidence that the

increased by split-sharp
keyboards and string and
wind players differentiating
sharps from flats. Standard
meantone remained in use
in England until Classical
times and sometimes later
also.

wolf fifth would sometimes be
shifted as convenient, it is
however a fact that the vast
maijority of the music was written
for the standard wolf at G#-Eb.

F'0%$&#'0)1"4()0

Select Historical

Select Historical
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,1*593(42!

4(<2I'51'=21:54'1>427;)

@RB5'21>92C;%)!62782&%729'4! |

Copyright © 2003
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J0'1'00'()#-2" )

1'%9<%&<!:2%9'592H!
15)?14=(?'2<13)53KI(42 !

+575E2925;41:2069'502H !
15?10 B "

34$'0#-$%5')#-2')

Aron's Meantone, wolf D#-
B"

Verheijen Meantone, wolf G#-E"

67T 4%7-4)#-2' )

1/4 Syntonic comma
meantone, wolf D#-B"

1/5 Syntonic comma meantone,
wolf G#-E"

8%9('970%:'()3&$*"0 1)

Pietro Aron

Abraham Verheijen

899('970%:()/4-7' )

Florence (Italy)

Amsterdam (Holland)

8%9('970%:'();'-0 )

1523

c. 1600

<':(-: )

c. 1500 —c. 1670

c.1550 — ¢.1730

14-7')"1)2-%#)&9" )

All Europe

All Europe

6=,%7-4)9$=4)9>
2(-4)&9")

Renaissance and Early
Baroque

Late Renaissance and
Early Baroque

6=,%7-4)7"2,"9'09 @)
$*"9"%('-44=)9'05'( )
=)$)$2,0-245 )

Attaingnant,
de Victoria, Lassus,
Monteverdi,
English Virginalists

Monteverdi,
English Virginalists,
Praetorius

A-99%7)('970%,$%)#B)
196074'")"1)C%) $*9

11 fifths are equally-
tempered by an amount
such that the intervening
major thirds are exactly
pure.

11 fifths are equally-tempered so
that the intervening major thirds
are as good as the fifths.

196074")"1)D-E"0)6*% (9

8 pure major thirds,
4 wolf major thirds

8 major thirds as good as the
fifths, 4 wolf major thirds

I"HSUHE' () H)S ) +S),-.!

1 Earliest written account; sometimes earlier but often
later than historical heyday
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)

1'%9<%&<!:2%9'592H!
15)?14=(?'2<13)53KI(42 !

+575E2925;41:269'502H !
15?13 B "

D-%#)C'-$&0'9

/A most beautiful sounding
system, but limited to 8
excellent major triads and
8 minor ones, the
remaining wolf-ridden ones
severely precluding
modulation.

Not so beautiful sounding as 1/4
S.c., and still limited to 8 good
major triads and 8 minor ones,
the remaining wolf-ridden ones
severely precluding modulation.

F-0%-#3$9 Other sizes of fifth Wolf shifts. Also other sizes of
(typically 1/5, fifth, but 1/4 S.c. was almost
1/6 S.c. and many others), |always the preferred one
but
1/4 S.c. was almost always
the preferred one
1"22'#%$9 ) Though there is evidence |Modulation range was increased

that the wolf fifth would
sometimes be shifted as
convenient, it is however a
fact that the vast majority
of the music was written for|
the standard wolf at G#-Eb.

by split-sharp keyboards and
string and wind players
differentiating sharps from flats.
Wolf shifts away from G#-Eb
\were comparatively rare.

F'0%$&#'0)1"4()0

Select Historical

Regular meantone
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@RB5'2!>92C;

=21:54"1>427;)
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Copyright © 2003
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/0'1'00'(#-2" )
)

/%&)D!L&293E

1'%9<%&<!L&293E

34$'0#-$%5')#-2')

Modified Meantone with

Tempérament Ordinaire

3 large fifths
6'7*#%7-4)#-2' ) Modified Meantone with D’Alembert-Rousseau with
3 large fifths 3 pure thirds
8%('970%:'()3&$*'0 ') |(modern) d'Alembert
8%('970%:'()/4-7" ) Paris (France)
8%9('970%:'();'-0 ) 1752

<':(-: )

c. 1650 —c. 1710

c. 1700? — c. 1810

14-7')"1)2-%#)&9' )

France and England

France and ltaly

6=,%7-8$=4'P
2(-4)89")

Early Baroque French
music

Late Baroque French music

6=,%7-4)7"2,"9'09 @)
$*"9')%("-44=)9'05'( )
=)$$'2,'0-2'#$ )

L. Couperin,
D'Anglebert,
Purcell,

young F. Couperin

F. Couperin,
Rameau,
D. Scarlatti,
A. Soler

A-99%7)('970%,$%)#B)
1%04')"1)C%1$*9

9 standard meantone fifths,
the 3 remaining ones wide,

"sharing the wolf"

The six fifths from C to F# are
standard meantone, the others
less tempered, three actually
wide.

19074")"1)D-E"0)6* % (9

6 pure, 2 acceptable,
2 Pythagorean, 2 wolves

3 pure (C-E,G-B,D-F#), 6 good, 3
very bad (but not wolves)

I"HSUHE () H)S ) +S),-.

1 Earliest written account; sometimes earlier but often
later than historical heyday
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)

/%&)D!L&293E

1'%9<%&<!L&293E

D-%#)C'-$&0'9

/A meantone modification
achieving greatly-
expanded, but not
unlimited, modulation
scope and enharmonic
capability.

A meantone modification
achieving unlimited modulation
and enharmony, but some
tonalities (e.g. F#, C# and G#/A"
major) sound really bad.

F-0%-#3$9 Few Many. All the historical
descriptions are approximative.
"22'#%9 ) Never described in New asymmetrical recon-

Baroque times, this
temperament has been
shown to be the ideal fit for
F. Couperin's Organ
Masses [Di Veroli and
Leidemann, 1985]

struction with 3 pure thirds by C.
Di Veroli 2002. Standard French
has been proved best for
Domenico Scarlatti [J. Sankey
1997]. Inadequate for many
works by J. S. Bach.

F'0%$&#'0)1"4()0

Select Historical

Select Historical
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/0'1'00'(#-2" )
)

M%))5"(

M%))5"BN5;9E !

34$'0#-$%5')#-2')

Francesco Antonio Vallotti

Shifted Vallotti

6' 7T #%7-4)#-2" )

Contiguous 1/6 P.c. good

Shifted Vallotti

temperament
8%99('970%:'()3&$*'0 1) [Tartini Young
8%('970%:'()/4-7" ) Padova (ltaly) England
8%9('970%:'();'-0 ) 1754 1799

<':(-: )

c. 1680 —c. 1810

c. 1680 —c. 1810

14-7')"1)2-%#)&9' )

Germany and ltaly

Germany and ltaly

6=,%7-4)9$=4)9>
2(-4)&9")

Late Baroque German
music

Good average for Late Baroque

6=,%7-4)7"2,"9'09 @)
$*"9')%("-44=)9'05'( )
=)$$'2,'0-2'#$ )

Pachelbel,
J. S. Bach,
Handel

Pachelbel,
J. S. Bach,
Vivaldi

A-99%7)('970%,$%)#B)
19%074")"1)C%)$*9

Diatonic 5" (F-B)
tempered by 1/6 P.c. each.
The six other 5™ are tuned
pure.

\Vallotti shifted clockwise: the
tempered fifths are now from C to
F#.

19074")"1)D-E"0)6* % (9

Oscillate from quite good to
quite bad

Oscillate from quite good to quite
bad

I"HSUHE () H)S ) +S),-.

1 Earliest written account; sometimes earlier but often
later than historical heyday
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)

M%))5"(

M%))5"BN5;9E !

D-%#)C'-$&0'9

Thirds vary smoothly, from
distinctively better than
Equal Temperament to
quite bad in tonalities with
many accidentals.

Thirds vary smoothly, from
distinctively better than Equal
Temperament to quite bad in
tonalities with many accidentals.

F-0%-#3$9 Barnes-Bach, Vallotti,
Kellner-Bach Barnes-Bach
"22'#%9 ) The ideal universal A better variant for tonalities with

temperament for non-
French Baroque music.
Easier to tune aurally—and
to check—than any other
Baroque temperament.

sharps, and also for French
Baroque. This is the ideal
average temperament for
Baroque music from different
countries.

F'0%$&#'0)1"4()0

\Well

Select Historical
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/0'1'00'()#-2' ) 0%&92BD%3+
)

34%'0#-$%5")#-2") Barnes
6'7*#%7-4)#-2' ) Barnes

899('970%:'()3&$*"0 )

Proposed by
John Barnes

899('970%:()/4-7' )

Edinburgh, Scotland

8%9('970%:'();'-0 )

1979

<':(-: )

c. 1690 —c. 1750

$*"9')%("-44=)9'05'( )
=)$$'2,'0-2'%#$ )

/4-7")"1)2-%#)&9" ) Germany
6=,%7-4)9%=4)9> J. S. Bach
2(-4)&9')

6=,%7-4)7"2,"9'09 @) |J. S. Bach

A-99%7)('970%,$%)#B)
19%074")"1)C%)$*9

Similar to Vallotti; only B
changes: E-B is pure and
B-F# is tempered.

19074")"1)D-E"0)6* % (9

quite bad

Oscillate from quite good to

1 Earliest written account; sometimes earlier but often

later than historical heyday
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)

0%&92BD%3+

D-%#)C'-$&0'9

/An intermediate between
the two Vallotti variants,
slightly favouring the
sharps. Almost
undistinguishable from
\Vallotti in practice.

F-0%-#3$9 Vallotti,
Kellner-Bach (proposed by
H. A. Kellner in 1978)
"22'#%9 ) Statistically a better fit than

\Vallotti for Bach's keyboard
works. Not proven so for
other composers. There
are no historical sources
for it, so for general non-
French Baroque music,
\Vallotti is preferable.

F'0%$&#'0)1"4()0

Well
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/0'1'00'(#-2" )
)

)754/C;%) !

/C;%)1627828&%729' !

34%'0#-$%5")#-2") Almost Equal Equal Temperament
6'7*#%7-4)#-2' ) Almost Equal Equal Temperament
8%99('970%:'()3&$*'0 )  |(modern) Salinas®
8%('970%:'()/4-7" ) Spain
8%9('970%:'();'-0 ) 1577

<':(-: )

c.1750 — c.1880

Lutes & viols: c. 1550-1650.
General: ¢.1780—present

14-7')"1)2-%#)&9' )

Lutes & viols: mainly ltaly.
General: all Europe (England
late)

6=,%7-4)9$=4)9>
2(-4)&9")

Classic & Romantic music?

Late Renaissance lutes and viols.
Classic, Romantic & Modern
music?

6=,%7-4)7"2,"9'09 @)
$+"9')%('-44=)9'05'( )
=)$$'2,0-2%$ )

Haydn, Mozart,
Beethoven, Chopin,
Schumann, Liszt,
Brahms

Late Renaissance viol consorts;
Mozart, Haydn, Beethoven,
Chopin, Schumann, Liszt,
Brahms, Debussy, Stravinsky,
Bartok, Britten, Schénberg

A-99%7)('970%,$%)#B)
19%074")"1)C%)$*9

8 fifths slightly narrower
than Equal Temperament,
4 fifths slightly wider

All the 12 fifths equally tempered
2 cents narrow

1%07%'1)D-E"0)6*%60(D

5 major thirds slightly wider
than ET, 5 slightly
narrower, and 2 very
slightly narrower

All 12 thirds equally tempered
13.7 cents wide

I'#$%#&' ()" #)$* W +$),-.' )

1 Earliest written account; sometimes earlier but often
later than historical heyday
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)

)754/C;%) !

/C;%)162782&%729" !

D-%#)C'-$&0'9

Thirds vary smoothly and quite
imperceptibly, from slightly better
than Equal Temperament to
slightly worse in tonalities with
many accidentals.

Fifths uniformly good; major
thirds uniformly “average”
(actually quite bad).

F-0%-#99

Koval 2.1

Approximative ancient
methods like the “18”-rule
and temperaments
alternating pure and
tempered fifths, described in
Baroque times by both
Marpurg and Neidhardt.

1"22'#$9 )

Historically very vaguely
described, and variants were
surely in widespread use. First
precise description in 1978 by
Claudio Di Veroli. Aimost Equal
cannot be considered a variant of
ET; even less so the very-slightly
more unequal Koval 2.1

Even before its widespread
use from the Classical period
on (1750-), ET had many
important but isolated
advocates, like Frescobaldi
and the mature Rameau.

F'0%$&#'0)1"4()0

Well

[Select Equal on the

Temperament submenu]

)

)2 Although not supported historically, there are some circumstances in which a
well temperament might be used advantageously for performances of Classic
era music, i.e. for the performance of predominantly diatonic music in keys that
are favored by the temperament.

)3 Earlier sources (e.g. Lanfranco, 1533) give descriptions that, quoting Barbour,
“might be interpreted” as ET.
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Well Temperaments as an

Alternative to Equal Temperament

17

The issue of authenticity aside, a growing number of piano tuners are exploring
and using both historic and modern unequal temperaments arfthang sheir
knowledge and enthusiasm with others. They have found that well temperaments
are an attractive alternative for many of their customers.

Advantages of Well Temperaments

Proponents of using alternative temperaments cite several advantages:

Unequal temperaments are based on aesthetic considerations, versus the
mathematical origin of equal temperameviany find unequal temper-
aments musically and emotionally more satisfying.

The expressive qualities of the music are enhanced by the variety of
dissimilar interval widths and harmonic variation.

In the more remote keys, wider intervals enhance the OsingingO quality
in melodies and emotional feeling in harmonies with greater intensity.
Greater richness and warmth may be apparentitother registe

greater sparkle and brilliance in the upper register.

Key OcolorO and contifissacrificed in equal temperamBhitestore
musical qualities composers may have intended by their key choices.

For pianists who mostly play in keys with few or no sharps or, fets
unequal temperament can increase their pianoOs overall consonance.

Pianists whose pianos are tuned in an unequal temperament often sense
an increased resonance in their instruments.

If equal temperament was not predominant until the 20th century, the
use of appropriate unequal temperaments will more accurately reflect
composersO intentions.

In offering alternative temperaments, you distinguish your tuning ser-
vices and give yourself a competitive edge. In the words of a leading
proponent, Ed Foote, RPDIt is an opportunity to deliver epiphanies to

17 paul Bailey RPT, Ed Foote RPT, Ron Koval, and Bob Wendell contributed to this

section.
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pianists. It is an opportunity to increase the emotional value of the mu-
sic and to increase the attraction in the piano itself.O

= Exploring and using alternative temperaments can breathe new life into
a tuneOs work.

Well Temperaments Defined

The use ofvell as a label for a class of temperaments is relatively recent. Owen
Jorgensen says the well temperament was Othe leading harpsichord and piano
te temperament of the eighteenth and nineteenth centuriesi€fires it as an
Ounrestrictive temperament in which one can modulate freely through all the
keysE. Unlike equal temperament (another unrestrictive temperament), well
temperament contains keploring that supports the Ocharacter of the keysO,
harmonic llance, and a pleasing and orderly variety while modulatthg.O

As an alternative to equal, proponents of unequal temperaments usually sugges
well temperaments for their harmonic, sensual, and emotional qualities and for
their suitability for playing in hkeys. Furthermore, they are effective for a wide
variety of musical styles, although in some cases equal temperament may be
preferred.

Characteristics of Well Temperaments

CONSONANCEandDISSONANCE In equal temperament, all intervals of the
same typ are tempered equally (adjusted wide or narrow from pure), resulting
in uniform widths. In unequal temperament, the interval widths are varied. In
equal temperament, all major thirds are 13.7 cents wider than pure. Considering
pure as perfect consonanoege might regard these thirds as equally out of tune
and dissonant. In well temperaments, the major thirds can range from pure to a:
wide as a Pythagorean thH®1.5 cents wide and regarded as the threshold for
modern eai§ resulting in a mixture of interl@that includes both more conso-
nant and more dissonant intervals than in equal temperament. The most
frequently used major chords (C, G, F) are the most consonant, and the most
dissonant chords (@&#, D'/C#, C'/B) are those that are least used. Keys with
the fewest sharps and flats are the most consonant, and the remote keys with tt
most sharps and flats are the most dissonant.

18 Owen Jorgensefuning,Michigan State University Press, East Lansir8@11 p. 779.
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KEY COLOR AND CHARACTER The major third is the interval that con-
tributes most to the perceived character of a temperaBerause the major

thirds in a well temperament include ones that are both more consonant and
more dissonant than equal, harmonic valNetympered out of equdlresults in

the key character and color that is so valued by proponents. Consonance and
dissonancera, of course, relative terms. The thirds that are wider than in equal
might not be considered harsh as much as they are valued for their OspicinessO
the intensity they add to the harmonic and expressive palettes. Just as filters can
enhance a photograptgdkor and contrast, unequal temperaments can enrich
chord and key colors compared to their monochromatic sameness in equal tem-
perament.

HARMONIC BALANCE Another aspect of this broadened tonal spectrum is

the orderly progression of consonance to dissom#n key signatures with few
sharps or flats to those with the most, i.e., typically the major keys of C, G, and

F are the most consonant, while F# 8rhias the greatest overall dissonance.
Following the circle of fifths, the general pattern is this: tlarrowest major

third is on C (at the top of the circle), and the widest is on F# (at the bottom) or
D"; the major thirds become increasingly wider progressing from C to F# or D
and increasingly narrower in the progression from the bottom of the larcle

to C. A temperament that follows such a scheme is said to have good Oharmonic
balance.O (A graphic representation of harmonic balance can readily be seen in
Jason KanterOs temperament charts, which are available at his website, listed in
the resourcesection at the end of this chapter.)

Relative Strength

There are many varieties of well temperaments, sufficient to suit a wide range of
needs and tastes. They are distinguished by several qhagtese subtle,

others more obvious. Among them are harimbalance, equal beating, temper-

ing of the fifths, synchronicity, and strendgftiThe most apparent difference in
these temperaments is their relative Ostrength,O which may be defined as the
degree of contrast between consonance and dissonance in tlogithinds.

The greater the difference, the OstrongerO the temperament.

19 Owen Jorgensen defines equal beating temperameazs Oany temperament that
contains two or more intervals that beat exactly the same si@eatidonys the result
of tempering in such as way as to synchronize the beats within a chorebefit other.
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Strength refers to theerceivecconsonance and dissonance of a temperament
and is, therefore, relative. As a means for describing and comparing strength, a
guantitative expressiorr dasis of comparison can be helpful. Thedaln page

98 presents three somewhat different views for gauging the strength of well
temperaments:

= View strength as the range of the narrowest (most consonant) and the
widest (mostissonant) major thirds in the temperamétdrige of
Maj or 3rds]. This gives a simple thumbnail idea of a temperamentOs
strength. The further these intervals deviate from the ET major 3rd, the
greater the contrast of the temperament.

= View strength as thetal cents by which the major 3rds that are nar-
rower than in ET deviate from the ET major tHtd¢ Dev] This
gauge was used to order the temperaments in the table from the least t
the greatest degree of contrast. The larger the number, the greater the
overall contrast.

* View strength as the differencBiff | between the average of deviation
of the major 3rds that are narrower than in BYd <] and the average
of deviation of the major 3rds that are largivd >].

Once again, in a well temperament theagest contrast in the major thirds is
typically in GE and F#A# (or D'-F). The information in this table does not, of
course, represent a complete picture of a temperamentOs sound and effect, bu
does give an indication of its mildness or streNgth terms of overall conso-

nance and dissonarideompared to equal temperament and to other well
temperaments. For a more complete picture of temperament qualities, in graphi
format, see Jason KanterOs charts (Resources,@sge

The Verituner gives the range of major thirds for all installed temperarient

see the offsets (from equal temperament), open a folder by tapping the InfoCir-
cle(d by the folder name and then {(i»by the temperament naniEhe range

of the narrowest to thwidest Major 3rds is also shown.

20(The actual value for the width of the major 3rds in ET, which was used in the
calculations for the table, was 13.6863.) To illustrate how the O¢ Dev.Onumber is derive
Moore is good example. Moore has four major 3rds that are narrowathth&T major

3rd. Two of them are 2¢ narrower, and two are 4¢ narfwaental of 12¢, which is the
number in the cents deviation column. The number is the same for both the narrower an
the wider major 3rds, so it can be derived from either.
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Well Temperaments Listed by Strength

Range Major 3rds | ¢ Dev. | Avg < | Avg > | Diff.
Almost Equal 12.6| to | 15.9 6.0 12.8 149| 21
Wendell Synchro ET Equiv 129| to | 15.3 6.2| 12.9 153 2.3
Koval 1.3 11.9| to | 15.2 6.3| 12.6 147 21
Tuner's Guide # 2 well 11.9| to | 15.9 6.3|] 12.8 14.9 2.2
Tuner's Guide # 3 well 11.9( to | 16.2 76| 12.7 15.6| 2.9
Koval 1.7 11.3| to | 15.6 8.2 12.3 15.1| 2.7
Koval 2.1 10.7| to | 16.1 10.1| 12.0 154| 34
Coleman 10, 2001 10.7| to | 15.7 10.5| 11.6 15.2| 3.6
Moore - Rep. Victorian 9.7| to | 15.7 12.0| 10.7 15.7] 5.0
Bremmer EBVT Ill, 1992 9.5| to | 16.8 13.6| 11.4 16.0| 45
Koval 2.9 9.6| to | 17.0 14.0| 11.3 16.0| 4.7
Wendell Very Mild Synchr 78| to | 17.2 16.2|] 11.0 16.4| 5.4
Wendell Natural Synchro 74| to | 17.6 16.5| 10.9 16.4] 55
Rousseau th correct 1768 9.5]| to | 19.0 17.4| 10.8 16.6 5.8
George F Handel, 1780 9.3| to | 19.6 184 111 17.4] 6.3
Rousseau eg-beating 1768 9.1] to | 18.9 18.5| 10.6 16.8 6.2
Wendell Well 2002 7.8| to | 17.6 19.5 9.8 16.5| 6.7
Tuner's Guide # 1 well 8.4| to | 19.4 19.6| 10.9 17.6| 6.7
Peter Prelleur, 1731 8.4| to | 19.5 20.5| 10.8 178 7.0
Coleman 11, 1999 7.7]| to | 17.7 21.0 9.5 16.7| 7.2
Lehman-Bach, A= 2.93 59| to | 19.5 215 8.3 17.3] 9.0
Wendell Bold Synchr Well 43| to | 19.5 219| 10.0 17.3 7.3
Broadwood Best-Ellis #4 6.7| to | 17.7 22.0 9.3 16.8 7.5
Jean Jousse well, 1832 84| to| 21.5 22.6| 105 182 7.7
Preston eq-beating 1785 9.3| to | 20.5 23.8| 10.7 19.6|] 8.9
Broadwood Usual-Ellis #2 57| to | 17.7 24.0 8.9 17.1] 8.2
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Well Temperaments, continued

Range Major 3rds | ¢ Dev. | Avg < | Avg > | Diff.
D'Alembert e-b well 1752 48| to | 18.7 24.0 8.9 17.1] 8.2
Coleman 16, 2001 57| to | 19.7 26.0 8.5 18.0 9.5
Preston th. correct 1785 10.3| to | 20.5 27.2 10.3 20.5] 10.2
Barnes-Bach, 1979 59| to | 21.5 27.4 8.2 19.2| 11.0
Young Rep 18th-cent 1799 54| to | 21.5 28.3 8.0 17.7] 9.7
Early 18th-century well 5.4| to | 20.9 30.2 8.7 18.7| 10.1
Werckmeister Ill, 1691 39| to| 215 31.3 7.4 18.2| 10.7
Vallotti, 1781 59| to | 21.5 31.3 7.4 19.9| 125
Vallotti-Young, 1799 59| to | 21.5 31.3 7.4 19.9| 125
William Tans'ur, 1746 45| to | 20.9 32.2 7.2 18.3| 11.0
Kellner Wohltemp.-Bach 27| to | 215 32.8 8.2 19.2] 10.9
Bailey Equal Beat, 2003 34| to| 215 35.7 7.7 19.6| 11.9
Kirnberger lll, 1779 0.0| to | 21.5 36.1 6.5 18.9| 12.4
Idealized Prinz etc -3.4 0.0| to | 20.5 37.6 6.2 19.1] 129
Idealized Prinz etc 0.0 0.0| to | 20.5 37.6 6.2 19.1]1 12.9
Prinz th. correct, etc. 0.0| to | 21.5 38.1 6.1 19.1] 13.1
Prinz equal-beating 1808 0.0| to | 21.5 38.4 7.3 20.1| 12.8
Secor #2 Well, 1975 17| to | 215 39.6 7.1 20.3| 13.2
Aron-Neidhardt, 1732 0.0| to | 21.5 40.0 5.7 19.4| 13.7
Stanhope eg-beating 1806 0.0| to | 22.9 40.9 55 19.5| 14.0
Stanhope th correct 1806 0.0| to | 20.5 41.7 5.3 19.6| 14.3
Kirnberger equal-beating 0.0] to | 21.5 48.8 3.9 20.7| 16.8
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OwenJorgensen describevariety of well temperament calladctorian
Temperamentthat was most commonly practiced during the lifetime of Queen
Victoria (18191901) Oby those tunersavtihought that they were tuning equal
temperament?d Because they are relatively mild in their deviation from equal,
this type temperament could be classified as a euepsl temperament. How-

ever, Jorgensen explains, there is an important differenc¥idtegian form of
temperament follows the rules of tonality that result in harmonic balance and
produce the Ocharacter of keysO that is characteristic of well temperaments in
general; quastqual temperaments do not. Victorian temperaments, and modern
desgns of this type and mildness, are particularly well suited as OstarterO alter-
natives to equal temperament. Very mild ones are subtle enough in their effects
that many listeners will notice only a vague difference in the tuning, if that. Here
are a few eamples of Victorian and modewell temperaments in this category.
These range from very mild to moderate in strength.

Temperament Range of Major 3rds
Almost Equal 12.6 to 15.9
Koval 1.3 11.9to 15.2
Koval 1.7 11.3 to 15.6
Moore (Representative Viatian) 9.7 to 15.7
Coleman 11 7.7 to 17.7

Broadwood Best (Ellis Tuner #4) 6.7 to 17.7

Perception and Preference

For modern listeners, accustomed to equal temperament because of #ts preva
lence, an unequal temperament can be an ear opener. Some éfieegual
temperaments will be perceived objectively, others subjectively. Where one
listener might hear greater intensity of expression, another might heamdessh

For some, the appeal will be immediate; for others, an acquired taste and appre-
ciationwill develop over time; and for still others, equal will be preferred. A
number of variables determine oneOs perception, but in general it is perhaps
sufficient to say that with temperaments, beauty is in the ear of the beholder, and
oneOs preferences witherge through exposure and familiarity. For the propo-
nents, alternative temperaments have added a wonderful dimension to their
piano tuning work. The Verituner gives you and your clients many options for
exploring the world of alternative temperaments.

21 owen Jogensen, OThe Historical Temperaments: An Introduct®F@Journall,
November 1994, p. 36.
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Getting Started Using Alternative Temperaments

We conclude this section with some practical considerations for getting started
using alternative temperaments.

Q Where do | begin?

A Genuine enthusiasm for alternative temperaments and convictionifor the
value can only come from a firsendmusicalexperience. If possible,
tune a mild well temperament on a piano which you can play (or hear
played) and allow ample time to become familiar with it. Do what your
customers will doplay musi® not aural cheks! Play music in a variety
of styles and keys. Focus on the qualities of color and key. Be sensitive tc
the varied degrees of consonance and dissonance. Above all, listen to the
overall musical effect as compared to equal temperament. Has it been en
hancedy the qualities of the well temperament?

When you are ready, move on to a somewhat stronger temperament and
take the time necessary to familiarize yourself with its qualities. If possi-
ble, compare the effects of the well temperament with equal temp@rame
As time allows, continue to explore additional mild and moderate strength
temperaments.

From this experience you will form your opinions about well tempera-
ments and whether you want to offer them to your customers. If you are
Osold,O you will be aliteconfidently recommend temperaments that you
are personally familiar with.

Q Which of my customers might benefit from an alternative temperament?

A In atypical clientele, a large percentage might come to prefer a well tem-
perament to equal. The mostportant consideration is the type of music
being played on the piano. If the preponderance isvpeatieth century
music, a recommendation for an alternative temperament would be ap-
propriate.

Q Are there circumstances in which equal temperament woybddberred
to a well temperament?

A Opinions on this vary among tuners, as do the preferences of individual
pianists. Eventually your experience will be the best guide, but until then,
a conservative approach would be prudent. Equal (or very mild well tem-
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peraments) may be preferred for popular and classical styles of twentieth
century music. Vocal music, which is often freely transposed to accom-
modate different voice ranges, may be unfavorably affected by arbitrary
changes in key color and character, eslyoivith moderate and strong
temperaments. In performance situations, consider seeking the approval
of the musician(s).

How might | propose an alternative tuning to my customers?
[The response to this question is by Ed Foote.]

First, find out what kid of music is being played on the piano. If it is
predominantly 20tttcentury American show tunes, or modern pop stand-
ards, etc., | don't even suggest changing it out of ET on first call.

If there is a lot of prd900 music, | usually tell the customertth¢hink a
slight change of temperament would be an improvement. They rarely
guestion my judgment and | leave a mild WT like the Moore and Co. on
the piano. If there are questions, | let them know that there is more than
one way to tune a piano and thmidally accurate ET is just one of them.
Then | tell them that the vast majority of my customers, professional and
non-professional, have come to prefer a more organic OequalO that is not
really exactly equal but biased to favor the keys most often Tikexis
enough.

After the tuning, the music will do the heavy lifting and sell the concept
for you. If they are really enthused, I tell them that there is an entire fami-
ly of well temperaments that we can investigate in subsequent tunings. It
gives them emething to look forward to while they become acquainted
with key color.

Since the differences between equal and well temperament are sensual
differences, I find that verbal, intellectual descriptions are a poor substi-
tute for the actual artifact and ckead to confusion. This is a new subject
to most musicians today, and it begins to sound very complicated, very
quickly?> Many musicians are so set in their ways that suggesting a ma-
jor change is viewed as a challenge, so you want to avoid that diréction

22 For an introduction to the technical aspects of temperaments, consider referring
interested customers to the website with Ed FooteOs CD liner notes, listaésouthees
section (pagé20).
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possible. It is often helpful to describe temperamesish as the

Broadwood tuningsas the version of Oequal temperamentO used by mas-
ter tuners of the 1800s. Customers respond to words like Oorganic,0 or
Oincreased resonance.O They often likertk tihey can appreciate Ohis-
toricalO anything. Comparing ET and WT is often most easily done by
analogy, such as:

Equal temperament is like an architectOs drawing, very accurate, etc.; we
temperament is more like an artist's painting. Equal temperamagwoinky

one OcolorO or @imenessO for all like intervals; well temperaments of-
fer a palette of harmonic Oshades.O Historically, the palette ranged from
perfectly in tune to almost too far out of tune.

Q How can | encourage a customer who is hesitant?

A This is a matter of risk. If the customer is hesitant and you are optimistic
about the potential gain for them, consider guaranteeing their satisfaction
by offering to retune the piano after, say, two or three weeks if they are
not satisfied. This shifthie risk from them to you, but if you have chosen
the temperament wisely, the experience of other tuners suggests you are
not likely to have to retune because of dissatisfaction with the tempera-
ment. Your confidence in presenting the suggestion of an atitezrcan
make the difference in their acceptance. Testimonials of the satisfaction
of your other customers can also reduce a feeling of risk.

Q How do | choose a temperament OwiselyO?

A The important thing is to not shock the customer with an extremgehan
Ed Foote advises: OErr on the side of caution as they progress. It is easy
go further later, but almost impossible to reclaim the pianist who is of-
fended by a change.O Begin with a mild well temperament of
approximately the strength of Moore. Ovieng, the pianist(s) may come
to prefer a stronger temperament, but too much too soon can spoil their
potential appreciation and acceptance.

If the piano is used for music of a particular composer or period of music
history, consider the guidelines, pretel earlier in this chapter, for se-
lecting temperaments that are appropriate for historidgaitymed
performance.
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Temperament Resources

An Introduction by Ed Foote
http://www.pianetuners.org/edfoote/index.html

Ed Foote, RPT, has produced two CDs of piano music using several unequal
temperaments. This Web site, featurimgliner notes foBeethoven In the
TemperamenbgHistorical Tunings on the Modern Concert Graf@asparo
Records GSCEB32), isan excellentintroduction to temperaments, addressing
both technical and aesthetic considerations.

Jason KanterOs Temperament Charts
http://www.rollingball.coniTemperamentsFrames.htm

Jason KanterOs Ographic view of historical temperamentsO is an informative
visual presentation of the statistics and characteristiadarge number of
temperaments, most of which are in the Verituner.

Claudio Di Veroli©s Temperament Page
http://temper.braybaroque.ie

Claudio Di Veroli lives in Bray, Rep. Ireland/here he teaches harpsichord
and the interpretation of early music. His temperaments website includes a full
update(2013)of his book,Unequal Temperaments

Pianotech Archive s
http://moypano.com/ptg/pianotech.php/index.html
http://moypiano.com/ptg/caut.php/index.html

The Piano Technicians Guild maintains a list for piano technicians covering a
wide range ofopics, including temgraments.

Verituner User Forum
http://www.veritune.com/ [click the Community linK

VerituneOs user forumfor Verituner users to post questions and to share
knowledge, advice, and experiences. Previous postecaearched.
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Offsets for Electronic Tuning Devices

The table in this section gives the offsets that can be entered into some elec-
tronic tuning devices, enabling them to calculate unequally tempered tunings.
(Offsets are the deviations from equal temperat that are used to program an
ETD.) The offsets are expressectantd one cent equalinti of an equally
tempered half step. The precision of the values in the table is hundredths of a
cent. If necessary, round off the values for your device.

Thetemperament names in this table are abbreviations of the names in the list
that begins on pagé&l The order of the names is the same in both lists.

Professor Owen Jorgensen and Dr. Claudio Di Veroli provided most of the
offsets.Some have been given by their designers, and the remainder have bee
obtained from various other sources. Be aware that with some temperaments
there are discrepancies in the offsets that may be found from different sources
Two examples are Kirnberger Bhd RameauOs version of the Standard French
temperament. Claudio Di Veroli calculated the offsets for Kirnberger Il given
here based on the aural instructions of G. C. Klop. The offsets for RameauQs
1776 account of the Standard French temperament arerDii€s Ocorrect
interpretationO of RameauOs description.
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Postscript

There are many myths and prejudices when it comes to matters of tuning. In fact, the
issues of temperament can create controversies of an almost religious naturgpedne ex
will tell you that equal temperament is the terminus of evolutionary perfection, and tha
is perfect for all things. Another will howl with indignation if anything less than the
exact, historically correct temperament is not carefully researctiechasen for each
piece of music. The agnostic shrugs his shoulders and asks, OWhat does it matter? F
can tell the difference between temperaments, and even fewer can tune them.O

In these days of technology, powerful tuning devices make it possibleaoyt temper-
ament. True, the differences are often subtle, but they are there, and our ears are stal
to hear new colors. Increasingly we are discovering that there is more to life than equi
temperament. In particular, it is fascinating to see a rermtion oadventuresome
piano tuners who have come to appreciate these spices of the old masters, tuning bo
the triedandtrue, or formulating their owh often with fabulous success. The performer
and listener canOt explain what they are hearihgthat the piano sounds better, and the
music sounds more alive.

This guide will present you an overwhelming assortment of temperaments, ancient an
modern, for you to choose from. More importantly, it will help you understand how to
select them, whethdased on the period of the music to be played, or on your own tast
Equal temperament is healthy pabulum, but there is a world of tuning curries out there
You may find some that you particularly like, providing the perfect complement to an
instrument, gerformer and a composition. Try them!

Kemer Thomson
Clavichordist

Piano technicians, and their clients, can benefit in a number of ways by integrating va
ous temperaments into normal practice. Offering well temperaments, which provide
increased cons@ance in the mosised keys, can be a marketing asset for the technician
The temperaments of the pianoOs early history often create an epiphany for the serio
pianist, causing a new level of respect for the technician's knowledge and service. An
perhag most importantly, since our work tunes us, as well as the instruments upon wt
we labor, tuning more than one temperament offers new perspectives on our harmoni
and tonal awareness. This creates an avenue for change, and change is a
necessity for gnath.

Ed Foote, RPT

Producer of Temperament CDs
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Appendix E
Scoring the PTG Tuning Exam

The Verituner App for Apple iOS devices can greatly facilitate scoring the Piano Tech
cians Guild (PG) Registered Piano TechniniéRPT) tuning exam. The Verituner is
used to measure and store the tunings and score the results. Measured Tuning has b
customized to provide this functionality. Each of these fdskeasuring, storing, and
scorindN is presented in this chapter in a shspstep procedure thattailored to the

exam. For a general coverage of the VeritunerOs Measured Tuning function, see Chz
5 (page38)

The Master Tuning

Start a New Measured Tun ing File for Measuring and Storing the Initial Master
Tuning

1.! Swipe out the right menu and tagasured to access the Measured Tunings
folder list.

2.! TapthelnfoCircle(i) at the right of the Mastdolder. (If you do not see the Mas-
ter folder, Rename one of th@ders Master with capital MAt the upper right
corner taj+ to create a newlastertuning file. This file will cortain the single
partial tuning according to PTG exam specifications.

3.! Type a filename that identifies the piano, and leave the other settings as they &
and tapDone.

Measure A4 to Determine the Master Tuning Pitch Offset

Before beginning measuring and storingnimize ambient noise as best you can.
4.! Check the tuning and make any necessary final adjustments.
5.1 Set the Verituner to A4.

6.! Tap$%&'(vat the lower right cornarntil the partialhumber changes @
(Ignore the blinking.)
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7.! If necessary, pause until there has been a second or so of musical silence.
8.1 TapMeasure and immediatelyE

9.! Eplgy A4 at a moderately soft volume. In about a second, a deviation from 440
HzN if there is on& will be displayed in centabovethe partial number, e.g.
+1.2 or B6

If necessaryadjust the measurement manuallge © 1 + while you contine

to sound the noté&Vhen the measurement matches the pitch, the spinner will ha
stopped oslowed as much as possible, and the needle and numbeispirther

hub will be as close as possible td/hen you have finished the measurement,
read the deviation of AMl the number displayeabovethe Partial number. This
value is thepitch offs¢, i.e. the amount of deviation from A44Rpressed in

cents Write down thepitch offset numberthentap Cancel. (Do na Store t.)

10.! Swipe out the left menu and tap Settingseld 1 + to enter theitch offset
value measured in the previous step. Tl#ok Done.

Measure and Store Each Note of the Master Tuning

11.! Set theVerituner to thenote you want to measure.

NOTE: Since this tuning is being measured for scoring the PTG ekangt
change the partial of any nofeom the default settingrhe partals are preset
to PTG requirements.

12.1 If necessary, pause until there has been a second or so of musical silence befc
beginning the next step.

13.! TapMeasure and immediatelyE

14.! Eplay the note at a moderately soft volume. In a secmnsh the offset that was
measured will be displayBd asthe cents offset numbé¢atovethe partial num-
ber. It blinks to indicate that it has not yet been stored. (Values are displayed w
one decimal, the precision used in the exam record.)
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Measured C3 - Room 212

- 4 C 3
0.1
Reset

-2.1

Store CHANGED

Cancel -2.1

Partial 4

e "

15.! If necessaryadjust the measurememianually,use ® 1 + while you contine
to sound the note. When the measurement matches the pitch, the spinner will |

stopped or slowed as much as possible, and the needle and numbepinrtbe
hub will be as close as possible t6.0

16.! TapStore to store the offset and partial. (After storiEies=s appears below

the offset, and the offset and partial stop blinKitigyou want to exit with no
changetap Cancel .

17.! Repeat steps1bl6 until all noteshave beemeasured.
18.! Confirm the measuremenby playing each note in succession while checking th:

the spinner is virtually stopped for eachftér you set the first note, you may
want tosetAutoNotefor stepwise mosment.)

Detuning the Piano

1.! Load the Master Tuning.

2.! To OdetuneO the piano prior to the examinee tuning, selgt outhe left
menu and tapetune.

The Master tuning is now offset by the P'B@ecified amount for each note. (The
amount of the offsas displayed at theght side of the spinnerfune(detune!)

Appendix E ® PTG Tuning Exam 114



the piano to stop the spinner for each note. The Detune offsets are temporary :
are not saveth the tuning file!

3.! Set the Veritunersaade while the Examinee tunes A4.

NOTE: WithiTunes fike sharing (covered B0in the Verituner User Guide for
iOS devices)theMaster tuning file can bexported and installechaanother
Verituner, which can be used to score a future examination with this piano.

The Examinee Tunin g

Threemeasured tuninfiles will be used for the examinee. Two valhly be usedtempo-
rarily N one for measuring A4 and the other for the stability and unison Téstshird

and the most important file will be the Examinee tuning file which will be tesetkbas-
ure and store the examineeOs tuning BBTZIThis file will be scored against the master
tuning.

Before beginning these procedures, minimize ambient noise as best you can.
Measure the ExamineeOs Tuning of A4

1.! Swipeoutthe right menu and tap Maasd to access the Measured Tunings fold-
er list.

2.! Tap thelnfoCircle (i) at the right of th& emporaryfolder. At the upper right cor-
ner tap+ to create a newuning file.

3.! Since his file will be used only are, there is no need tename it, nor should
anysettings be change@iap Done

4.! Set the Verituner to A4.

5.1 TapPartialat the lower right cornarntil the partianumber changes 1.
(Ignore the blinking.)

6.! If necessary, pause until there has been a second or so of musical silence.
7.! TapMeasure and immedigelyE

8.! Eplgy A4 at a moderately soft volume. In about a second, a deviation from 440
HzN if there is on8l will be displayed in cents under the Partial number, e.g.
+1.17 orB54
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9.! If necessaryadjust the measurement manuallging ® 1 + while you catin-
ueto sound the note. When the measurement matches the pitch, the spinner w
have stopped or slowed as much as possible, and the needle and number in th
spinnerhub will be as close as possible t6.0

10.! When you have finished the measurement, readieviation of AN the num-
ber displayedbovethe Partial number. This value iethitch offseti.e. the
amount of deviation from A44@xpressed in cents

11.! Do notstorethe measuremeir the Veritunerbut do record thaumberon the
examination form.

12.! Set the Veritunersaadde while the Examinee tung®e midrange

Open a New Measured Tuning for the Examinee Tuning

13.! Swipe out the right menu and tapasured to access the Measured Tunings fold-
er list.

14.! Tap thelnfoCircle (i) at the right of the Examinee fald (If you do not see the
Examinee folder, Rename one of the folders Examineeaxiéipital E.) At the
upper right corner ta+ to create a new Examinee tuning filénis file is set up
for singlepartial tuning according to PTG exam specifications

15.! In the measured Tuning Setup screen, ndradile, e.g. Baime, Al

16.! With no further changes, tapne . The file is saved automatically.

Measure and Store the ExamineeOs Tuning of C3 £B4

17.! Set theVerituner to thenote you want to measure

NOTE: Since this tung is being measured for scoring the PTG exdomot
change the partial of any noteom the default setting. The partials are-pe¢
to PTG requirements.

18.! If necessarypauseuntil there has been a second or so of musical silence before
beginning the nd step.

19.! TapMeasureand immediatelyE

Appendix E ® PTG Tuning Exam 116



20.! Eplay the note at a moderately soft volume. In a secoinsh the offset that was
measured will be display8d asthe cents offset numbé¢mabovethe partial num-
ber. It blinks to indicate that it has not yet been stqiéalues are displayed with
one decimal, the precision used in the exam record.)

21.! If necessaryadjust the measurement manuallging ® 1 + while you contin-
ueto sound the note. When the measurement matches the pitch, the spinner w
have stoppedreslowed as much as possible, and the needle and number in the
spinnerhub will be as close as possible to 0.

22.! Tap Stordo store the offset and partial. (After stori appears below the
offset, and the offset and partial stop blink)dfyou want to exit with no
changetap Cancel.

23.! Repeat step 7EP2 until all noteshave beemeasured.

24.! Confirm the measurements by playing each note in succession while checking
that the spinner is virtually stopped for eadkitr you set the first note, you may
want to seAutoNotefor stepwise movement.

Score the ExamineeOs Tuning of C3 £B4

25.1 With the Examinee tuning still open, swipe out the left menu anddap.

PTG Exam Scoring Done
Master:  C3 - Room 212 Examinee: Baime, Al
Temperament: F3
PCN: +0.3
Note: C1
Difference: -3.7 Points: 0
<< < > >>
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26.! In the PTG Exam Scoring screen, confiimt boththe Master andExaminee tun-
ing files are correct. If not, tap on the field next to Master and select the correc

file.

27.1 Taponthe Temperamentfield and use< > to select the examineeOs tempera-
ment octave.

NOTE: thePCN (Pitch Correction Number) is autonily calculated and displayed.

28.! Tap on theNotefield anduse < > to move througlall notes by stegJse
<< >> toquickly jump toonly the notes for which points have been lést.you
move to each note, the Differeraed Points are calculated firat noteThe Dif-
ference(in cents) is how far thexaminee tunings off fromthe Master forthe
selected notePointsis the number of pointdeductedif any.

29.! Set aside the Vdtiner while the examinee tunes the remainder of the piano.

Measure and St ore the Examinee®s Tuning of C1 EB7

30.! To measure and store &V, follow the same procedure used in stefi®2. Be
sure to measure and store the temperament octave again so the PCN will be ¢

rect.
Score the Examinee Tuning of C1 £B2 and C5EB7

31.! Follow the sane procedure given in stepSER8.
Open a New Measured Tuning for Checking Unisons & Stability

32.! Swipe out the right menu and taasured to access the Measured Tunings fold-
er list.

33.! Tap thelnfoCircle (i) at the right of the Temporary folder. #e upper right cor-
ner tap+ to create a new tuning file.

34.! Since his file will be used only are, there is no need to name it, nor should any
settings be changed. Tapne.
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Score Tuning Stability

35.! Before the test blows, measure and store the test ndtayifa) stepsl 7£22.
(When the spinner is OstoppedO the value in the spinner hub is 0.)

36.! After the test blows, measure the note again, but do not stoisei 1 + to
stop the spinner. If the pitch has changed, the amount of the change is display
albove CHANGED.

Score the Unisons

37.! Measure and store tieenterstring of the suspect unison, following stepa&r2.
(When the spinner Ostops,O the value in the spinner hub is 0.)

38.! TapMeasure and then play théeft stringand, if necessary, use 1 + to stop
the spinner (stefpl). The numbeaboveCHANGED is the amount of the differ-
ence between the left and center strings.

39.! TapCancel.

40.! Tap Measurand then play theght string, and, if necessary, us® 1 +to
stop the spinner (stéfi). The numbeunderCHANGED is the difference between
the right and center strings.

41.! PressCancel.
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Appendix F
Custom Style s Tutorial

Custom styles are covered@mapter 3page30. In this tutaial you will enter a setfo
style parameters which will be saved in the Custom folder in the Style Directory.
CAVEAT: This OstyleO @nly for practiceentering style parameters this tutorial, not
to use in tuning a piano!

1.! At the startup screen, swipe tpem the right menu and tap Style.
2.! Tap the InfoCircle() at the right of the Custom name

3.! Tap+ at the upper right to start a new style. AO-#A3and C8 are the three re-
quiredstretch points(Stretch points @&indicatedby the Note.Each stretch point
hasat leasthree parameters. So, for examphes default parametefsr AO are
6:3 (Inerval), 0.33 (Beats), and 100% (Weight).

Cancel Style001 Done
A%zs 0.33 100% @
A§:24 0.33 100% @
C?ﬂ 0.00 100% @

Thesethreestretch points (the notesgannot be changed, but you can change the
Interval, Beats, and Weight. As you gkeefurther into the tutorialone stretch
point can have up to threets ofinterval/beat/weight parametetabeled Point 1,
Point 2, and Point.3Vhen a stretch point has two or three sets of parameters th
weight is distributed between them and 0%
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4.! These are the stretch points and parameters for this custom file:

Note Interval Beats Weight

A0 63 0.00 65%
12:6 0.00 35%
G2 42 020 20%
6:3 033 50%
3:1 040 30%
A3-4 4:2 0.00 50%
3:1 0.00 50%
E6 4:2 122 30%
4:1 0.85 30%
3:1 024 40%
G7 81 0.00 50%
4:1 0.00 20%
3:1 0.00 30%
c8 41 1.75  40%
8:1 286 60%

5.! Enter and Modify Parameters The followingstepsapplyin generato setting
parameters for all of the stretch pointshis tutorial, buthe specific parameters
are forAO.

a.! Tap(i) at the right othe stretch point you want to edi@) in thescreen
that lists stretch points and parameters (see graphic in siBpsSppens
the Stretch Points scredpoint 1 is the label faaset ofparameéersfor AO.

< Style001 Stretch Points
Add AOQ
Interval Beats Weight
Point 1: 6:3 0.33 100%
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b.! Keep the 6:3 interval but change the Beats and Weight. Tap on the field t
low theBeatsheading(0.33 turns blue, indicating it is selected.) Now, use
+ 1 b at the left to set the beat rate at 0.00. (Tap the number to change tl
incrementas needed: .1 .01).

c.! Tap the Weighfield anduse the numeric controls éhange the 100% to
65%.(The numeric increments for Weight are 5 1).

d.! As specified irthe chart in step,4add a second set of parameters to the A0
stretch poinby tappng Add at the upper leffSuccessive taps on a Point
field toggles betweeshowingAdd to add a new Point arelete to delete
the selected Point.

e.l'In the Point 2 row, tap thaterval field to highlight 6:3TapChange at the
left to cycle through the ailable intervals until 12:6 appears.

f.! Beatsis already at 0.00so tap the Weight field and change it to 38#ich
makes the total weight for this stretch point 100%

g.! Carefully dheck the parameters to be sure they are correct.

< Style001 Stretch Points
Add AOQ
+ Interval Beats Weight
5 Point 1: 6:3 0.00 65%
—_ Point 2: 12:6 0.00 35%

h.! Tap thestyleOsame(Style001)at the upper lefto return tathelist of
stretch points and parameters. At the upper right cornebctagy which
saves your changesnd takes you back to the Custom files falder

i.! In the Custom styles folder t(i) next to the style name (StyleDONotice
that the recently changed parameters now show on this screen.
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6.! Add a New Stretch Point Referringto the parameters chart (in stepatjd a
new stretch point at note G&lowing thesesteps:

a.! To add a new stretch pojriap on thestretch poinnote of the note that will
bedirectly belowthe new stretch point. In this tutorial stépe note directly
below the new G2 stretch point is AO. So, tap on @tltapNew Note:

b.! Since he VeritunedoesnGtow what note yo want fa the stretch point,
it simply gives you a note and lezsiit to you to changéeto what you
want. In this tutorial step we were given Al. 1iyat the right of Al.

c.! In the Stretch Points screen, tap < > >> to change the note by half
steps or otaves(If these controlsarenOt showing, tapthe note.For this
tutorial, tap>> to raise Alan octavetap< twiceto lower A2 to G2.

NOTE: A stretch point cannot be changed to move it higher than the note
above it or lower than the note below it

d.! Changethe parametersf Point laccording to the chart.

e.! TapAdd to add Point 2 and change its parameters according to the chart.
Repeat this step to add Point 3 and change its parameters.

f.! Carefully check the accuracy of your entries.
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< Style001 Stretch Points

<< < G2 > >>

+ Interval Beats Weight
10 Point 1: 4:2 0.20 20%
—_ Point 2: 6:3 0.33 50%

Point 3: 3:1 0.40 30%

g.! Tap the style@mme (Style001) to return to list of stretch points and parar
eters. At the upper right corner, tapne to save the changes.

7.! In the Custom styles folder t(i) next to the style name (StyleOQ&}urn to the
screen thdists the styleOs stretch points pathmeters

Cancel Style001 Done

A0
6:3 0.00 65% 12:6 0.00 35%

G2
4:2 0.20 20% 6:3 0.33 50% 31 0.40 30%

A3-4
4:2 0.33 100%

C8
4:1 0.00 100%

© 0 0 .

8.! Using steps 57 as your guide, continue to entbenew stretch points and pa-
rameters spfied in the chart in step 4.
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9.! When you are done, check the accyraf your entries against these

Cancel Style001 Done
AO
6:3 0.00 65% 12:6 0.00 35% @
62 ®
4:2 020 20% 6:3 0.33 50% 31 0.40 30%
A3-4
4:2 0.00 50% 3:1 0.00 50% @
> ®
4:2 122 30% 411 0.85 30% 31 0.24 40%
o ®
8:11 0.00 50% 4:1 0.00 20% 3:1 0.00 30%
Cc8
4:1 1.75 40% 8:1 2.86 60% @

If necessary, correct any errors.

10.! TapDone. In the Custom folder ligtress & hold the style name (Style001)
Rename it Practice StyleDelete it if you wish since it is not intended for tuning.
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