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&) Tuning apparatus.

® A tuning apparatus for extracting the pitch of
sound to be tuned and displaying deviation of the
extracted pitch,from a reference frequency, com-
prises an external switch (7) for determining a cali-
bration mode; first memory circuit (9) for storing the
deviation of the sound to be tuned from the fixed
reference frequency, a second memory circuit (10)
to which the stored deviation data is transferred from
the first memory circuit upon operation of the exter-
nal switch, a caiculation control circuit (4) for sub-
tracting the data stored in the second memory circuit
(10) from the measured data in the first memory
circuit (9) after operation of the external switch, and

<a display (12,13) for dispiaying the result of calcula-

tion of the calculation control circuit.
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"TUNING APPARATUS"

This invention relates to tuning apparatus and
more particularly, although not so resiricted, to
tuning apparatus, for tuning voice and musical in-
struments, equipped with a calibration function by
means of which an arbitrary tuning reference can
be set.

In conventional tuning apparatus such as dis-
closed in U.S. Patent Specification No. 4,324,166, a
reference pitch for measuring a sound to be tuned
is a fixed frequency inherent to that tuning appara-
tus and is generally A, = 440 Hz. Although the
reference pitch is not limited to A, = 440 Hz but
includes A. = 441 Hz, 442 Hz...., 445 Hz, only one
of them is selected for tuning.

Since the reference pitch for measuring the
sound to be tuned is fixed in the conventional
tuning apparatus, it has been difficult to effect
tuning in a pitch which deviates from the fixed
pitch. For instance, in an ensemble of a piano -
which is difficult to tune within a short period of
time even for those who are skilled in tuning -and
another instrument, that other instrument must be
tuned using the piich of the piano as the reference.
In accordance with the conventional tuning appara-
tus, the deviation of the piano sound from the fixed
pitch of the tuning apparatus is first measured, and
a tuner who funes the other instrument memorizes
this deviation and tunes the other instrument so
that their deviations are substantially equal. There-
fore, unless the tuner correctly memorizes the de-
viation of the piano sound from the fixed pitch of
the tuning apparatus, the other instrument will be
tuned incorrectly. In addition, the mode of use of
the tuning apparatus in this case is different from
the mode of use for funing a musical instrument
alone, and the tuner will sometimes abuse the
tuning apparatus.

in order to eliminaie these problems the
present invention seeks io provide a tuning appara-
tus which measures a sound to be tuned by using
the pitch of a frequency predetermined by a player
of a musical instrument as the reference piich for
tuning. The present invention also seeks to provide
a a tuning apparatus which prevents erroneous
tuning by displaying whether or not the measure-
ment of the sound to be tuned is made in the pitch
of an arbitrary sound as a tuning reference.

According to the present invention there is
provided a tuning apparatus for extracting the pitch
of sound to be tuned and displaying deviation of
the extracted pitch from a reference frequency, the
apparatus being characterised by comprising: ex-
ternal switch means for determining a calibration
mode; first memory means for storing the deviation
of said sound to be tuned from said fixed reference
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frequency; second memory means to which said
stored deviation data is transferred from said first
memory means upon operation of said exiernal
switch means; calculation conirol means for sub-
tracting the data stored in said second memory
means from the measured data in said first mem-
ory means after operation of said external switch
means; and display means for displaying the resuit
of calculation of said calculation control means.

Preferably the calculation control circuit adds
100% to the result of calculation and outputs data
which is a half tone lower than the note to said
display means when the resuit of calculation is
smaller than -50%, and subtracts 100% from the
result of calculation and ouiputs data which is a
half tone higher than the note to said display
means when the result of calculation is greater than
+50%.

In a preferred embodiment the display means
comprises first display means for displaying the
result of calculation of said calculation control
means, and second display means for indicating
that the calibration function is operative.

The tuning apparaius may include third mem-
ory means for storing a reference table for deter-
mining the name of the note of the sound. The
third memory means may be arranged to store the
result of calculation of the calculation control
means.

The tuning apparatus may include a counter for
producing a signal representative of the timing of
the sound.

The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-

Figure 1 is a block circuit diagram of a
tuning apparatus according to the present inven-
tion;

Figure 2 is a waveform diagram showing the
waveforms of an input signal A and an output
signal B of a waveform shaping circuit of the tuning
apparatus of Figure 1;

Figure 3 is a schematic view showing an
example of display before a calibration operation;

Figures 5 and 7 are schematic views similar
to Figure 3 showing the display during the calibra-
tion operation; and

Figures 4 and 6 are flow charts for explain-
ing the operation of a’ caiculation control circuit
during the calibration operation.

Referring first to Figure 1, a tuning apparatus
according to the present invention includes: a
waveform shaping circuit 2 which converts a mea-
sured input signal A, which is obtained by convert-
ing an audio signal to an electrical signal using, for
example, a microphone 1, t0 a pulse signal B; a



pulse control circuit 5 which receives the pulse
signal B and applies signals to a counter 3 and a
calculation controi circuit 4; a reference signal gen-
eration circuit 6 which generates a clock signal for

the counter 3; an exiernal switch member 7; a 5 The waveform shaping circuit 2 converts the
switch circuit 8 which generates a switch signal input signal A (Figure 2) to a pulse signal B. The
upon operation of the external switch member 7, a pulse control circuit 5 controls the counter 3 to
first memory circuit 9 which stores a deviation count each rise of the pulses of the pulse signal B,
value by a fixed pitch calculated from the count and outputs the rise timing t, t, t;, t..to the
value output from the counter 3 and and the name 70 calculation control circuit 4. The calculation control
of a note; a second memory circuit 10 which stores circuit 4 extracts the pitch of the puise signal B
a correction value; a third memory circuit 11 which from the counter values in the counter 3 corre-
stores a reference table for calculating the name of sponding to timing t,, t., t;, 4. In other words, it
a note as well as the deviation value by the fixed compares
pitch in the caiculation control circuit 4 described 15
n n+1
i-};ltl with jgztl and
n . n+2
iEity WITR Est o
25
and extracts the pitch when alil three are in agree-
ment. Since
30
yi 3 4
= = t
LISt TA N E
= t, + t, in the case of the waveforms shown in 35 = 11%
Figure 2, it extracts t, + t, as the pitch. Table 1
shows the count value corresponding to each oc- wherein
tave when the fixed reference piich is A, = 440 Hz,
for exampile. This table illustrates the data stored in Fo is the count value at O%F:
the third memory circuit 11. If the extracted pitch of 40
the pulse signal shown in Figure 2 is assumed to f is the count value of the extracted pitch;
be t, + t, = 2308 counts, the calculation control
circuit 4 calculates from the data shown in Table 1 The value of 5.25 is the count deviation corre-
that the measured signal has an octave n = 3. sponding to percentage deviation at 0% of F.
Furthermore, the third memory circuit 11 stores the 45 The name of the note and the value of the
count value of each note corresponding to octave 1 deviation are stored in the first memory circuit 9
and the count value percentage deviation. Since and are displayed as shown in Figure 3 by the first
the calculated octave value is n = 3, the count display device 12.
value corresponding to octave 1 is If the external switch member 7 is closed, the
50  switch circuit 8 outputs a high level signal to the
t + t;) * 2™V = 2308 x 22 calculation control circuit 4. Then, the calculation
control circuit 4 executes calculations in accor-
= 9,232 dance with the flowchart (1) shown in Figure 4. In
Thus the note is found to be F from Table 2 other words, when receiving a high level signal
which is stored data of the third memory circuit 11, 55  from the switch circuit 8, the calculation control

and the_ deviation is found to be

(Fo -f)/5.25 = (9,172 -8,232)/ 5.25
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above; a first display device 12 which displays the
result of measurement; and a second display de-
vice 13 which displays whether or not a calibration
function is operative.

circuit 5 judges whether or not the first display
device 12 displays the name of the note and the



5 0 211 488 6

deviation value, and if it does, the calculation con-
trol circuit 4 transfers the deviation vaiue of the
data stored in the first memory circuit 9 to the
second memory circuit 10.

In other words, since the deviation value stored
in the first memory circuit 9 is -11% in this case,
the value -11% is stored in the second memory
circuit 10. Then, the deviation vaiue of the input
signal A that is inputted to the tuning apparatus.

10
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calculated as
-11 -(-11) = 0%,

and the first display device 12 displays the value
0% such as shown in Figure 5. Furthermore, the
calculation control circuit 4 turns on the second
display device 13 shown in Figure 5 clearly to
represent that the mode is the calibration mode.

Table 1
OCTAVE frequency range count value range

n (Hz)

1 -0 31.772 - 63.544 12602 - 6302
2 63.544 - 127.089 6301 - 3151
3 127.089 - 254.177 3150 - 1576
4 254.177 - 508.354 1575 - 788
5 508.354 - 1016.709 787 - 394
6 1016.709 - 2033.416 393 - 197

55
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Table 2

NOTE frequency (Hz)| count wvalue +1 cent count
number =<

-50 cent 31.772 12602

c 0 cent 32.703 12243 7.00
50 cent 33.661 11895
-50 33.661 11894

c" 0 34.648 11556 6.75
50 35.663 11228
-50 35.663 11227

D 0 36.708 10908 6.25
50 37.784 10598
-50 37.784 10597

D" 0 38.891 10295. 6.00
50 40.030 10003
-50 40.030 10002

E 0 41.203 9718 5.75
50 42.411 9441
-50 42.411 9440

F 0 43.654 9172 5.25
50 44,933 8912

55
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Table 2 (contd.) .

-50 cent 44,933 8911

0 0 cent 46.249 8657 5.00
+50 cent 47.605 8411
-50 47.605 8410

G 0 48.999 8172 4.75
50 50.435 7939
-50 50.435 7938

G" 0 51.913 7713 4.50
50 53.434 7494
-50 53.434 7493

A 0 55.000 7280 4.25
50 56.612 7073
=50 56.612 7072

A" 0 58.270 6871 4.00
50 - 59.978 6676
-50 59.978 6675

B 0 61.735 6486 3.75
50 63.544 6302

In the calibration operation, it will be assumed
that the input signal A shown in Figure 2 has the
note F and the deviation value + 45% as the
measured value at a fixed pitch A: = 440 Hz.
Then, the calculation control circuit 4 executes
calculation in accordance with the flowchart shown
in Figure 6 and calculates the name of the tone
and the deviation value at the fixed pitch A = 440
Hz. Here, the name of the tone and the deviation
value are calculated as F and +45, for example.
Next, a correction value CAL = -11% stored in the
second memory circuit 10 is subtracted, thereby
obtaining :

CENT’ = +45% -(-11) = +56

45

50

55

Next, judgement is made whether CENT' is
smaller than -50 or greater than +50. In this exam-
pie, +55 > +50. Then, the name of the tone is
one that is a half {one higher and the deviation
value is calculated as +56 -100 = -44%. if CENT’
is greater than -50 but smaller than +50, on the
other hand, the name of the tone and the deviation
value are not corrected. f CENT' is smaller than
-50, the name of the tone is corrected as a tone
which is a half tone lower, and the deviation is
corrected as (CENT' + 100). Accordingly, it be-
comes possible to make display within the de-
viation range of one half tone £50% and to display
the effective value by calibration.
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In the embodiment of the present invention
disciosed above, the external swiich member, the
second memory circuit for storing the correction
value and the calculation controi circuit are pro-
vided for executing correction. Therefore, there is
provided the effect that the measured value can be
tuned at an arbitrary reference pitch. Furthermore,
since the second display device is provided, it is
possible to display the state where tuning can be
made in an arbitrary reference pitch.

Claims

1. A tuning apparatus for extracting the pitch of
sound to be tuned and displaying deviation of the
extracted pitch from a reference frequency, the
apparatus being characterised by comprising: ex-
ternal switch means (7,8) for determining a calibra-
tion mode; first memory means (9) for storing the
deviation of said sound to be tuned from said fixed
reference frequency; second memory means (10)
to which said stored deviation data is transferred
from said first memory means (9) upon operation
of said external switch means (7); calcuiation con-
trol means (4) for subtracting the data stored in
said second memory means (10) from the mea-
sured data in said first memory means (9) after
operation of said external switch means; and dis-
play means (12,13) for displaying the result of
caiculation of said calcuiation control means (4).

10

15

20

25

30

35

45

50

55

2. A tuning apparatus as claimed in claim 1
characterised in that, in operation, the caiculation
control circuit (4) adds 100% to the result of cai-
culation and outputs data which is a half tone lower
than the note to said display means when the
result of calculation is smaller than -50%, and
subtracts 100% from the result of calculation and
outputs data which is a half tone higher than the
note to said display means when the resuilt of
calculation is greater than +50%.

3. A tuning apparatus as claimed in claim 1 or
2characterised in that the display means comprises
first display means (12) for displaying the result of
calculation of said calculation control means, and
second display means (13) for indicating that the
calibration function is operative.

4. A tuning apparatus as claimed in any pre-
ceding claim characterised by third memory means
(11) for storing a reference table for determining
the name of the note of the sound.

5. A tuning apparatus as claimed in claim 4
characterised in that the third memory means (11)

- Is arranged to store the result of calculation of the

calculation control means.

6. A tuning apparatus as claimed in any pre-
ceding claim characterised by including a counter -
(3) for producing a signal representative of the
timing of the sound.
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