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Use this flow chart to tune A3A4 and F3F4
and measure the inharmonicity of the piano.

TUNING a BEATLESS OCTAVE and

DETERMINING OCTAVE SPREAD
Mark Cerisano, RPT

This is a wide 6:3. The "pure" 4:2 may
actually be a wide 4:2. A wide 6:3 and a wide 4:2 are
possible. This may he able to be tuned as a "pure" 6:3 and a
“pure" 4:2. Tune the 6:3 as pure as you can and recheck the 4:2. If
the 4:2 still tests as "pure”, you have a small scale octave. If the 6:3
was very wide and then you tuned it pure, the 4:2 will test out as a
narrow 4:2. This octave may sound best as a wide 6:3/narrow 4:2.
This is rare and | call it a "reversed" octave and indicates very poor
scale design. The m3/M3 equality could be F3G#3=A3C#4 or even
F3G#3=G#3C4. The other octaves may have their own m3/M3
equality(scale). This piano will be difficult to tune and you
will have to just do your best.
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COMMON START

Beating
Partials
A4 Fork F2A4 = F2Fork A4
A3 A4 Use Octave Flow Chart A5,E6
F3 A3 F3A3 = 7bps AS
=4 F3 Use Octave Flow Chart F5,C6
SKELETON (F3, A3, C#4, F4, A4)
LOWER SKELETON

F3A3,A3C#4,C#4F4 all change smoothly
oz | F3,A3,C#4,F4  slow/med/fast, fast/med/slow, or med/med/med  A5,C#6,F6
There is only one possible outcome based on F3

UPPER SKELETON
% |A3,C#4,F4 A4 A3C#4 < C#4F4 < F4A4 C#6,F6,A6
FINISH SKELETON
. E3 F4 Use Octave Flow Chart F5,C6
CHECK SKELETON
F3AS<A3C#4<C#AFA<F4A4 A5,C#6,F6,A6
. | F3A3<A3C#4 F3A3<F3D4<A3C#4 A5,A5,C#6

Now use the proper following sequence to tune F#3A#3.
The correct scaling for your piano was found when you tuned a3a4 and 13f4.



Small Octave Scale

Beating Partials

F#3
A#3
Check
Check

ASC#4<C#4F4  |ASCH#A<F#3A3<C#4F4 C#6,C#06,F6
C#4F4<F4A4 CH#HAFA<A#3CH#4<F4A4 F6,F6,A6
FSA3<F#3A#3<F3D4 AL A#5,A5
A3C#4<A#3D4<F#3A3 C#6,D6,C#6

01:1e,¢ | FBA3<F3D4<A3C#4<F#3A3<CH#4FA<A#3C#4<F4A4

A5,A5,C#6,C#6,F6,F6,A6

Now, go to the “Finish It Up” sequence.




Medium Octave Scale

Beating Partials

G#3 A3C#4<C#4F4 A3C#4<F3G#3<C#4F4 C#6, C6, F6
C4 C#4F4<F4A4 C#4F4<A3C4<F4A4 F6, E6, A6
Check F3D4<G#3C4<A3C#4 A5,C6,C#6
A#3 A3C#4<F3G#3 A3C#4<A#3D4<F3G#3 C#6, Do, C6
F#3 F3A3<F3D4 F3A3<F#3A#3<F3D4 AL, A#5, A5
Check F3A3<F#3A#3<F3D4 A5, A#5, A5
Check A3C#4<A#3D4<F3G#3 C#6, Do, C6

Check F3A3<F#3A#3<F3D4<G#3C4<A3C#4<A#3D4<F3G#3<F#3A3<C#4F4<C4A4<A3CA4<A#3C#4<F4A4

Beati ng A5, A#5, A5, C6, C#6, D6, Ce6, C#6, FG6, E6, E6, F6, A6

Now, go to the “Finish It Up” sequence.



Large Octave Scale

Beating Partials

C#4F4 F#3A3=C#4F4 C#6, F6
FAA4 A#3C#4=F4A4 F6, F6, AG
F3A3<F#3A#3<F3D4 A5, A#5, A5

Now, go to the “Finish It Up” sequence.



Finish It Up

Beating Partials

0y | FH3A#3<A#3D4  FH3A#3<F#3D#4<A#3D4 A#5,A#5,D6
B3 A3C#4<C#4F4 A3C#4<B3D#4<C#4F4 C#6,D#6,F6
G3 F3A3<A3C#4 F3A3<G3B3<A3C#4 A5,B5,C#6
Check F3A3<G3B3<A3C#4<B3D#4<C#4F4 A5,B5,C#6,D#6,F6
E4 G3B3<B3D#4 G3B3<G3E4<B3D#4 B5,B5,D#6

Next two steps not needed for medium octave sequence

C4 B3D#4<C#4F4 B3D#4<C4E4<C#4F4 D#6,E6,F6

G#3 G3B3<A3C#4 G3B3<G#3C4<A3C#4 B5,C6,C#6




Temperament Refinement

Now that the temperament sequence is finished,
check the M3 and the PA4.

Chromatic M3:

F3A3 < F#3A#3 < G3B3 < G#3C4 < A3BC#4 < A#3D4 < B3D#4 < C4E4 < C#4F4

Chromatic P4:

F#3A#3 = F#3B3 = G3C4 = G#3C#4 = A3D4 = A#3D#4 = B3E4 = C4F4 = 1bps

Here we are not looking for exactly 1 bps, but rather, trying to find P4 that stand out; are not close enough to 1bps.

You can use the flow chart on the next page



Play all the chromatic M3

the M3 slow down

Do any of

or speed up too
much?

Yes

N

The top note
and/or the bottom
note is off

Check all
the
chromatic
P4

REFINING a TEMPERAMENT
Beat Speed Window Method

Do any of the P4
stand out as being too
noisy or too pure?

Yes

¥

You are done.

Confirm that the
P4 is wide using
the P4 test.

The P4 Test
Check note = M3 | bottom note. (4 semitones)
Beating partial = two octaves f bottom note.

Top check interval beats faster.

Figure out which of those two notes of the
M3 was tuned first, and recheck that note
using the window in the Beat Speed
Window Temperament Sequence. Check
that the window itself is large enough.
Then check the other note of the M3 the
same way. You should find the error.

If wide, then the bottom note is too
flat or the top note is too sharp.
Recheck the first note tuned in the
sequence using its window. Check
that the window is wide enough.
Then recheck the other note using
its window.

Check Notes, Beating Partials, and Tests

for the Temperament P4's

P4

F3A#3
F#3B3
G3C4
G#3C#4
A3D4
A#3D#4
B3E4
C4F4

Check
Note
C#3
D3
D#3
E3
F3
F#3
G3
G#3

Beating
Partial
F5
F#5
G5
G#5
A5
A#5
BS
Ccé

P4 Test

C#3F3 < C#3A#3
D3F#3 < D3B3
D#3G3 < D#3C4
E3G#3 < E3C#4
F3A3 < F3D4
F#3A#3 < F#3D#4
G3B3 < G3E4
G#3C4 < G#3F4




