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(71) We, KEIICHI SUGIYAMA, a
Japanese citizen of 2-12-4, Yamato-cho,
Nakano-ku, Tokyo, Japan, and IKUO
NOSAKA, a Japanese citizen of 2-19-7,
Arai, Nakano-ku, Tokyo, Japan, do hereby
declare the invention for which we pray that
a Patent may be granted to us, and the
method by which it is to be performed to be
particularly described in and by the follow-
ing statement:-

The present invention relates to a method
of picking up sounds from a piano.

In general, a microphone has been placed
on a case of a piano or at a place suitably
spaced from the piano in order to pick up
piano sound. As compared with other
musical instruments a piano is very large as
an acoustic source and generates musical
sounds of frequencies over a wide range and
with high intensity and other very complex
physical properties, so that it has been
extremely difficult to pick up piano sound
with a single microphone. Even in a record-
ing studio a skilled and well-experienced
specialist must carefully decide a single
microphone setup for picking up piano
sounds so that it is almost impossible for an
amateur to set up a microphone for picking
up piano sounds at home. Pianos in homes
are almost always of the upright type having
a completely enclosed case and are placed
within relatively small rooms which tend to
pick up external noise. Therefore for lay-
men who have no special knowledge of
microphone setups it is impossible to clearly
and distinctly pick up piano sounds for
recording.

According to the present invention there
is provided a method of picking up sounds
from a piano having a case and a sounding
board mounted in opposed relationship to
one wall of the case, said method compris-
ing locating in the case in spaced relation-
ship with the sounding board a sound-
absorbing member having a sound-

absorbing surface facing the sounding
board, and mounting a microphone in the
case between said surface and said one wall.

The sound-absorbing member may com-
prise a hollow body which is made of a
sound-absorptive material and has an
anechoic enclosure with open ends away at
angles relative to the axis thereof to provide
bidirectivity, and a microphone is™ placed
within the anechoic enclosure. The sound-
absorbing member is placed in the piano in
such a way that the slanted cutout end
openings may be directed toward the sound-
ing board.

According to another embodiment of the
present invention the sound-absorbing
member consists of a substantially flat plate
which is made of a sound-absorptive mate-
rial, is in the form of a square or any other
configuration and is disposed in parallel
with a wall of a piano case in opposed
relation with a sounding board and spaced
apart from the wall by a suitable distance,
and a microphone is placed between the
sound-absorbing plate and the wall.

According to the present invention, pick-
up of external noise may be substantially
eliminated, and musical sounds produced by
a piano may be picked up and recorded
distinctly and faithfully over a considerably
wide frequency range with a higher S/N
ratio. Therefore a player may distinctly and
faithfully record his play at any time in a
very simple manner with a small magnetic
recorder such as a cassette recorder incorpo-
rated in a piano in such a way that it may be
readily operated by the player. Thus, a
player is freed from the complex mic-
rophone placement problem. When it is
difficult to incorporate a recorder in a
piano, the microphone may be connected
through an output jack to an exterior
recorder which may be placed in a conve-
nient position for a player.

The invention will now be further de-
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scribed by way of example onmly, with
reference to the accompanying drawings, in
which:

Figure 1 is a schematic sectional view of a
piano case used for the explanation of the
underlying principle of the present inven-
tion;

Figure 2 is a view similar to Figure 1 but
illustrating a first embodiment of the pre-
sent invention;

Figure 3A is a schematic sectional view of
a pickup assembly used in the first embodi-
ment;

Figure 3B is a cross sectional view
thereof;

Figure 4A is a front view of the first
embodiment of a pickup assembly;

Figure 4B is a cross sectional view
thereof;

Figure 4C is a longitudinal sectional view
thereof;

Figures 5 and 6 are views used for the
explanation of a second embodiment of a
piano pickup method;

Figure 7 is a front view of a pickup
assembly used in the second embodiment;
and

Figures 8, 9, 10 and 1l are views of
modifications, respectively, of the pickup
assembly shown in Figure 7.

One of the remedies for solving the above
problem is to place a microphone within the
case of a piano for the direct pickup of
sounds from a sounding board or sound-
board as will be described below with
reference to Figure 1. Within a case 1 lower
strings 2 are arranged on the left side and
higher strings 2 on the right side. Vibrations
of the strings 2 are transmitted through a
bridge to the soundboard 3, which intensi-
fies the sound, which in turn is picked up by
a mirophone 4 placed at a suitable position
within the casing. In Figure 1, 2a indicates
the position of a string under vibration.

When the microphone 4 is placed within
the case 1 which is defined by parallel wall
surfaces of hard wood boards and is substan-
tially hermetically sealed, a single or point
pickup results regardless of the directivity or
directional characteristic of the microphone.
At a point where the microphone 4 is
placed, the sound waves which have experi-
enced very complex reflections within the
case are concentrated to interfere with each
other and picked up by the microphone in
this state. Thus it is not expected at all that
the microphone 4 may pick up only the
sounds from the sounding board 3 faithfully
and clearly. More specifically, the mic-
rophone 4 picks up the sound 1x produced
by the vibrations of the case 1. the sounds
indicated by the broken-line arrows 2x
produced by the vibrations of the string 2
and echoes thereof and the sounds indicated
by the chain-line arrows 3x produced by the

soundboard 3 and echoes thereof.

A more critical problem is that standing
waves tend to be formed at points where the
sounds of relatively high frequencies are
incident to and reflected from the inner
surfaces of the case 1 at right angles thereto.
When standing waves should be formed
around the pickup point, faithful and clear
pickup and recording of the sounds from the
soundboard 3 would not be expected at all
because the sound pressure and particle
velocity of the standing wave are twice as
high as in the case when no standing wave
exists.

The present invention was made to solve
the above and other problems encountered
in the prior art methods and arrangements
for picking up and recording sounds of a
piano, and has its object to provide method
and device for picking up the sounds of a
piano wherein a microphone is placed in a
space defined by a wall surface of the case in
opposed relation with a soundboard and a
sound-absorptive member interposed be-
tween said wall surface and said soundboard
in opposed relation therewith, whereby the
sounds from the lowest to the highest
frequency may be faithfully and clearly
picked up.

Next referring to Figure 2, the underlying
principle of the present invention will be
described. Opposed to the arrangement
shown in Figure 1, the microphone 4 is
placed within a sound-absorbing member 11
supported by a supporting member 10 made
of a sound insulation material. The con-
struction of the sound-absorbing member 11
is shown in detail in Figure 3. It is cylindrical
in shape, and a diaphragm of the mic-
rophone 4 is placed intermediate of the ends
and coaxially of the sound-absorbing mem-
ber 11. Both ends A and B are slanted and if
required a partition wall 17 or directivity
control plate may be placed in the sound-
absorbing member 11 and spaced apart from
the end B by a suitable distance in order to
adjust the opening area of the end B side.

With the above placement of the mic-
rophone 4, various sound waves reflected by
the walls of the case 1 and redirected toward
the pickup point are absorbed, interrupted
and removed at the outer surface of the
sound-absorbing member 11. Because of its
construction the cylindrical sound-absorbing
member 11 serves as a so-called pressure-
gradient type pickup with baffle effects and
has, as a whole, bidirectivity. The sound
waves enter the open ends A and B which
are in opposed relation with the soundboard
3, and no reflection occurs in a cylindrical,
anechoic enclosure defined by the sound-
absorbing member 11, so that interference
hardly occurs and the microphone 4 picks up
mainly the sound waves propagated directly
from the sound-board 3. The sound-
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absorbing member 11 has a field pattern
indicated by hatched area a and b in Figure
2. The field patterns are different in front of
the ends A and B because the partition plate
17 is placed on the side of the end B as
shown in Figure 3 and because the ends A
and B have different slanting angles. Thus
the directivities on the sides of the ends A
and B may be suitably selected by the
position and configuration of the partition
wall 17 so that the sound-absorbing member
Il may be placed more closer to the higher
strings (the right side in Figure 2) than to the
bass strings (the left side). This placement
scheme is very advantageous in that the
sound waves of low and medium frequencics
which are produced more often than the
high-frequency sounds may be more effec-
tively picked up.

Figures 4(A) and 4(B) are a front view
and a side view, respectively, of a preferred
embodiment of a sound-absorbing member
in accordance with the present invention. It
comprises an outer cylinder 12 and an inner
cylinder 13 disposed coaxially of and spaced
apart from the outer cylinder 12 by a
suitable distance. Both the outer and inner
cylinders 12 and 13 are made of a perforated
material or wire gauze, and a sound-
absorptive material such as glass wool, rock
wool., man-made fibers or the like is packed
in an annular space defined between the
outer and inner cylinders 12 and 13. The
microphone 4 is fitted into a center hole of a
cross-shaped microphone holder or hanger
16 made of a sound insulator such as a
sponge elastic material and securely
attached to a holding ring 15 fitted into the
inner cylinder 13. so that the microphone 4
may be placed coaxially of the inner cylinder
13 and electrically connected through a
cable 4a to an amplifier or the like not
shown. Each end A or B of the pickup or
outer and inner cylinder assembly is cut at
such a slanting angle that a desired fun-
damental bidirectivity may be obtained. A
centre aperture 17a of the partition disk 17
placed within the inner cylinder 13 adjacent
to the right opened end B may be suitably
varied so that the opening area of the end B
and hence the directivity on the high fre-
quency side may be suitably selected. Rings
18 and 19 are fitted over the outer cylinder
12 so that the outer and inner cylinders 12
and 13 may be securely clamped together. A
sound pickup assembly with the above
construction is supported by a supporting
member 20 made of a sound insulator such
as a sponge elastic material and mounted on
a mounting plate 21. In the arrangement
shown in Figure 2. the supporting member
20 and the mounting plate 21 are shown as
being integrated into the supporting mem-
ber 10 for simplicity.

The preferred embodiment described so

far with reference to Figure 4 is only one
example of the present invention, and many
variations and modifications may be
effected as needs demand. For instance, the
end portions A and B may be separated
from a main body section and attached
thereto in such a way that they may be
swiveled and tilted to obtain a desired
directivity independently of characteristics
and position of a microphone used. Thus
more efficient sound pickup and recording
may be assured. It gocs without saying that
the ratio between a length and an inner
diameter of the outer and inner cylinders is
selected depending upon the size, character-
istics and position of a microphone used.
Furthermore, it is not necessary for the
outer and inner cylinders to have the same
diameter throughout the whole length
thereof. For instance, the diameter may be
progressively reduced from the low frequen-
cy side A toward the high frequency side B.
Decpending upon characteristics of a mic-
rophone used, the partition wall or disk 17
may be eliminated. Moreover, the sound
pickup assembly may have any suitable
cross sectional configurations other than a
circular cross scction described above.

When another pickup assembly with a
directivity opposite to that shown in Figure
21s placed, stercophonic pickup and record-
ing may be effected.

In the embodiment shown in Figures 5
and 6, a sound-absorbing member 110 is
attached to the wall of the case 1 in opposed
relation with the soundboard 3. and a plate
112 having both major surfaces lined with a
sound-absorptive material is supported on
the member 110 by fine columns 111 having
a very small sectional area. The microphone
4 is suspended from the plate 112 by a
microphone hanger 113.

The sound-absorbing plate 112 may
absorb and shield the sound waves which
are reflected by the walls of the case 1 and
redirected toward the pickup point so that
complex interferences among sound waves
may be prevented. The sound waves which
are propagated from the soundboard 3
directly and perpendicularly toward the wall
of the case in opposed relation with the
sounding board 3 may be absorbed and
shielded by the sound-absorbing plate 112 as
indicated by the solid-line arrow in Figure 5
so that there are no reflected waves which
interfere with each other and there are no
standing waves around the microphone 4.
Therefore the microphone 4 may pick up
the sound waves propagated mainly from
the sound-board 3 toward the microphone 4
substantially at the same angle. The sound-
absorbing member 110 may be eliminated if
required.

Advantages of this embodiment will be
further described with particular reference
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to Figure 6. Sound waves which are pro-
duced by the vibrations of the string 2b and
intensified by the soundboard 3 are prop-
agated generally into three directions a, b
and c. The sound waves which are prop-

agated in the direction a4 are incident on the’

wall of the case 1 at right angles. The sound
waves which are propagated in the direction
b are incident at an angle to the wall and
reflected. Some reflected sound waves are
propagated in the direction indicated by the
broken-line arrow while some reflected
sound waves are transmitted through the
case 1. Some sound waves are refracted and
propagated along the wall as indicated by
the broken-line arrow toward the mic-
rophone 4. Thus the microphone 4 picks up
not only the refracted sound waves indicated
by the broken-line arrows but also the sound
waves propagated in the direction indicated
by the arrow c, directly striking the mic-
rophone 4. Therefore because of the exist-
ence of the sound-absorbing plate 112,
faithful and clear pickup and recording may
be assured.

In the embodiment shown in Figure 7, the
sound-absorbing plate 112 consists of a plate
of any suitable configuration and made of
wood, plywood, synthetic resin, metal or
the like and lined on both major surfaces
with a sound-absorptive material 114a such
as felt, glass wool. rock wool, synthetic
fibers or the like. The microphone 4 is
mounted by a microphone mounting ring
115 which is rotatably mounted on the
microphone hanger 113 made of a sound
insulator and attached to the inner surface
intermediate at the ends of the sound-
absorbing plate 112. The sound-absorbing
plate 112 is supported by the pillars 111 on
the sound-absorbing member 110 which is
slightly larger in area than the sound-
absorbing plate 112. The height of the
pillars 111 is so selected that the front end of
the microphone 4 may be spaced apart from
the two sound-absorbing members 112 and
110 by suitable distances d and e, respec-
tively.

The embodiment shown in Figure 7 is also
a mere example of the present invention,
and many variations and modifications may
be effected as will be described below with
reference to Figures 8 to 11.

More specifically, in the modification
shown in Figure 8. the microphone hanger
113 is attached to the sound-absorbing
member 110 which in turn is attached to the
wall in opposed relation with the sound-
board. Same features and advantages with
those of the embodiment shown in Figure 7
may be also ensured.

In the modification shown in Figure 9, the
heights of the pillars 111 are so selected that
the sound-absorbing plate 112 may be in-
clined toward the wall of a piano at a

suitable slope from the low frequency side A
toward the high frequency side B. Therefore
pickup in a desired direction may be im-
proved or enhanced so that a directional
characteristic may be varied and conse-
quently qualities of sound to be picked up
may be improved.

The modification shown in Figure 10 may
be advantageously employed when an in-
stallation space cannot afford the sound-
absorbing plate 112 having a relatively large
area. A side plate or web 116 which is also
acoustically treated is attached to and ex-
tended partly or over the whole length of
each side of the sound-absorbing plate 112
so that an assembly consisting of the sound-
absorbing plate 112 and the side plates or
webs 116 may have an I-shaped or inverted-
U-shaped cross sectional configuration.

So far the sound-absorbing plate 112 has
been described as being supported by the
pillars 111 as shown in Figures 7 through 10,
but as shown in Figure 11 the pillars may be
eliminated when the microphone 4 may be
directly mounted on the sound-absorbing
member 112. More specifically, the modifi-
cation shown in Figure 11 is substantially
similar in construction to that shown in
Figure 9 except that the sound-absorbing
plate 112 is supported by an angle 117 which
in turn is supported by the microphone
mounting ring 115.

Referring back to Figures 5 and 6, the
lower strings are located on the left side and
the higher strings on the right side. The
pickup assembly consistig of the sound-
absorbing members 110 and 112, the pillars
111, the microphone 4 and the microphone
hanger 113 must be installed in a very
limited space within the case 1 and at a
position very close to the sounding board 3
and the higher strings. As a result, a ratio of
a distance from the microphone to the
leftmost string 2b to a distance from the
microphone 4 to the string 2a immediately
above becomes considerably large. There-
fore the configuration of the sound-
absorbing plate 112 must be so selected that
the sound waves propagated from the
strings adjacent to the pickup assembly may
be suitably controlled. Alternatively or
simultaneously characteristics of a mic-
rophone to be used may be suitably
selected. However, it is more advantageous
to select a suitable configuration of the
sound-absorbing plate 112 than to select a
microphone with desired characteristics.
Therefore, the sound-absorbing plate 112
may have any suitable configuration such as
a disk, triangle or square. According to the
results of experiments conducted by the
inventor for finding optimum configurations
of the sound-absorbing plate depending
upon the pickup position or the distance
from a source of sound and the frequencies
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of incident sound waves. it may be in the
form of a cardioid. dumbbell, trapezoid or
combinations thereof. In order to improve
the sound-absorbing characteristic of the
plate 112, the thickness thereof may be
increased at the center portion than at the
end portions on either or both of the major
surfaces.

In summary. the most important feature
of the present invention resides in the fact
that any commercially available microphone
may be used without any modification. In
case of an ominidirectional microphone. it
may be directed in any directions. and in
case of a bidrectional microphone. it may be
so oriented that the front may be directed
toward the lower strings and the rear toward
the high strings or vice versa. A unidirec-
tional microphone may be so placed that its
front may be directed toward the lower
strings when it is placed at the rightmost side
of the case. When installed in another
position, it may be so directed that its axis is
parallel to the diagonal of the sounding
board and is inclined slightly upwardly or
downwardly in Figures 7 to II.

WHAT WE CLAIM IS:

1. A method of picking up sounds from
a piano having a case and a sounding board
mounted in opposed relationship to one wall
of the case, said method comprising locating
in the case in spaced relationship with the
sounding board a sound-absorbing member
having a sound-absorbing surface facing the
sounding board. and mounting a mic-
rophone in the case between said surface
and said one wall.

2. A method as claimed in claim 1,
wherein said sound-absorbing member com-
prises a hollow body which has an anechoic
enclosure and has both open ends cut away
at angles relative to the axis of said hollow
body to provide bidirectivity. and said mic-
rophone is placed in said anechoic enclo-
sure.

3. A method as claimed in claim 1,
wherein said sound-absorbing member com-
prises a substantially tlat plate placed in
opposed relation to said wall and said
microphone is placed between said plate
and said wall, whereby sound waves prop-
agated from said sounding board directly,
perpendicularly toward said wall are sup-
pressed by said sound-absorbing plate.

4. A method as claimed in claim 3,
wherein a second sound-absorbing member
is placed on said wall in opposed relation
with said sound-absorbing plate.

5. A method of picking up sounds from
a piano substantially as herein described
with reference to the accompanying draw-

ings.
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