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WOODEN KEY SHANK ASSEMBLY FOR
KEYBOARD MUSICAL INSTRUMENT

BACKGROUND OF THE INVENTION

This invention relates to wooden key shank assem-
blies used in musical instrument keyboards and also to
a method of manufacturing the same and more particu-
larly to improvements therein most suitable for a piano
keyboard.

FIG. 1 is a schematic plan view by way of illustrating
the method of manufacturing the prior art typical
wooden piano key shanks. A single piece of rectangular
wooden plate 14 is first provided having sufficient di-
mensions to cut out all elongated black and white (nat-
ural, sharp, and flat) key shanks 11 and 12 of one key-
board, which are arranged in juxtaposed relation in the
order of musical notes, and bearing grains 13 extending
in the same direction, that is, substantially in the
lengthwise direction of the key shanks 11 and 12. The
wooden plate 14 is then continuously cut to obtain all
of the required shanks 11 and 12 in conformity with the
prescribed arrangement and dimensions thereof, fol-
lowed by covering them with black and white key caps.

The piano key shanks generally consist of a front half
portion that is selectively depressed by a player’s fin-
gers and an integral rear half portion extending from
the front half portion and acting so as to strike a corre-
sponding string through the known piano action mech-
anism, thereby producing by the vibration of the string
a musical sound having a predetermined pitch. In per-
formance, therefore, the rear half portion of the key
shank is subject to a greater depression force than the
front half portion.

The key shanks 11 and 12, which lie in the intermedi-
ate musical note section 152, are so formed, as shown
in FIG. 1, as to have the front and rear half portions ar-
ranged substantially linearly, whereas the key shanks
11 and 12 which lie in the low and high musical note
sections 151 and 153 each have the rear half portion
11IR bent outward at a prescribed angle (generally
about 15°) relative to the front half portion 11F to
match the arrangement of the piano action mechanism.
There is shown in FIG. 2 a single white key shank 11
belonging to the high musical note section 153. The
rear half portion of the key shank located at the inner
end of the low musical note section 151 and that of the
intermediate musical note section 152 disposed oppo-
site thereto, as well as the rear half portion of the key
shank fitted at the inner end of the high musical note
section 153 and that of the intermediate musical note
section 152 positioned opposite thereto, define the
waste portions 161 and 162 of the material wooden
plate 14 when the key shanks are cut out therefrom. It
will be noted that FIG. 1 shows part of the grains 13
and part of the black and white key shanks 11 and 12
belonging to the low, intermediate and high musical
note sections 151, 152 and 153.

The piano key shanks 11 and 12 which are manufac-
tured, as described above, from a single piece of wood
present a relatively small mechanical strength. Thus,
the piano key when depressed in performance, with the
depression force being concentrated as it is applied to
the middle part, that is, near the border area between
the front and rear half portions, give rise to breakage
near the border area. And what is worse, a through hole
is bored in the rear half portion near this border area,
making the border area weaker. Therefore, the prior
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art manufacturing method has the drawbacks that the
material wooden plate 14, constituting the key shanks
11 and 12, should be relatively thick, resulting in the
increased volume, weight and cost of the keyboard.

The grains 13R, FIG. 2, of the rear half portions 11R
of the key shanks 11 and 12 which are associated with
the low and high musical note sections 151 and 153 are
inclined to the lengthwise direction of the rear half por-
tion at a substantially equal angle to that at which the
front and rear portions 11R and 11F are bent toward
each other. Namely, the grains 13F and 13R of the
front and rear half portions 11F and 11R indicate lack
of uniformity in respect of the angle which they define
with the respective lengthwise directions of the half
portions 11F and 11R. Accordingly, there result the
following difficulties. As compared with the key shanks
of the intermediate musical note section 152 wherein
the direction of the grains 13 of the front and rear half
portions 11F and 11R is substantially aligned with that
in which the haif portions 11F and 11R are cut out, the
key shanks of the low and high musical note sections
151 and 153 wherein the grains of the front and rear
half portions 11F and 11R present unequal arrange-
ments, as described above, have a smaller mechanical
strength and render the bent portion near the border
area between the front and rear half portions subject to
a more frequent occurrence of breakage. In addition,
the key shanks of the low and high musical note sec-
tions 151 and 153 more often present prominently dif-
ferent degrees of warpage and distortion resulting from
variations in ambient humidity and temperature be-
tween the front and rear half portions than the key
shanks of the intermediate musical note section 152,
thus giving rise to unavoidable abutment between adja-
cent hammers actuated by the key shanks.

SUMMARY OF THE INVENTION

It is accordingly the object of this invention to pro-
vide wooden key shanks, including the manufacturing
method thereof, which have a great mechanical
strength to a depression force applied thereto in perfor-
mance and are less subject to the effect of variations in
ambient humidity and temperature.

According to one aspect of the present invention,
there is provided a wooden key shank assembly for a
keyboard musical instrument having a plurality of elon-
gated key shanks juxtaposed in the order of musical
notes wherein each of the key shanks comprises an
elongated front half portion, and an elongated rear half
portion joined to the front half portion, the grains of
the front and rear half portions being directed along the
respective lengthwise directions of the front and rear
half portions.

BRIEF DESCRIPTION OF THE DRAWINGS

FiG. 1 is a schematic plan view of a single plate or
piece of wooden material from which there have been
cut out piano key shanks according to the prior art;

FIG. 2 is an enlarged perspective view of a single
white (natural) key shank taken out of those locating
the high musical note section of FIG. 1;

FIGS. 3A to 3E illustrate the sequential steps of cut-
ting out key shanks from a single piece or plate of
wooden material according to an embodiment of the
invention: FIGS. 3A to 3C are schematic plan views of
an entire key shank; FIG. 3D is a partial enlarged ex-
ploded perspective view of a key shank as shown in
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FIG. 3C, indicating the joint structure of the front and
rear half portions; and FIG. 3E is an enlarged perspec-
tive view of a joined white key shank of the high musi-
cal note section;

FIG. 4 is a schematic plan view illustrating the steps
of cutting out wooden key shanks according to another
embodiment of the invention; and

FIG. 5 is an enlarged perspective view of a white key
shank taken from the high musical note section of FIG.
4 which has been fully assembled by joining the front
and rear half portions that have been cut out according
to the embodiment of FIG. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

There will now be described by reference to FIGS. 3
to 5 wooden piano key shank assemblies manufactured
according to the preferred embodiments of this inven-
tion. FIGS. 3A to 3C are schematic plan views illustrat-
ing the sequential steps of manufacturing all elongated
black and white (natural and sharp and flat) key shanks
required for one piano from a single wooden plate ac-
cording to an embodiment of this invention. A rectan-
gular wooden plate 24 is first provided having sufficient
dimensions to cut out all required black and white key
shanks 21 and 22 (FIG. 3C) and bearing grains 23 ex-
tending substantially parallel to each other in one di-
rection. The wooden plate 24 is cut into two rectangu-
lar blocks 24F and 24R along a broken line 25 of FIG.
3A running at right angles to the direction of the grains
23. As will be explained hereinafter, the block 24F con-
stitutes the front half portions of the key shanks 21 and
22 which are adapted to be selectively depressed by a
player’s fingers in performance and another block 24R
constitutes the rear half portions of the key shanks 21
and 22 which are designed to strike the respective
strings of corresponding musical notes through the
known piano action mechanism.

The blocks 24F and 24R of the front and rear half
portions separated from the wooden plate 24 are fur-
ther cut up for the respective key shanks 21 and 22. In
this case, the block 24F constituting the front half por-
tions is cut up in such a manner that the direction of the
grains 23 is aligned with that in which the front half
portions are to be cut out, irrespective of whether they
belong to the low, intermediate or high musical note
section. In contrast, if the block 24R constituting the
rear half portions is cut up in the same way as that of
the front half portions, then the direction of the grains
23 will be inclined to that in which the rear half por-
tions of the low and high musical note sections are to
be cut out, by as much as the angle at which the rear
half portions are bent outward to match the arrange-
ment of the piano action mechanism, though the grains
23 are aligned with the direction in which the rear half
portions of the intermediate musical note section are to
be cut out.

According to this invention, therefore, before there
are cut out the front and rear half portions from the
blocks 24F and 24R separated from the wooden plate
24, the rear half block 24R is further split into a first
division 241R representing the low musical note sec-
tion, a second division 242R associated with the inter-
mediate musical note section and a third division 243R
belonging to the high musical note section so as to
cause the direction of the grains 23 to be aligned with
that in which the rear half portions 24R are to be cut
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out. The divisions 241R, 242R and 243R are cut out of
those parts of the material wooden plate 24 which are
indicated in FIG. 3B. Thereafter, the block 24F of the
front half portions and the block 24R of the rear half
portions, divided into the three divisions 241R to 243R
denoting the low, intermediate and high musical note
sections, are set in place, as shown in FIG. 3C, in con-
formity with the arrangement of the key shanks 21 and
22, Then the shanks 21 and 22 are continuously cut out
according to their arrangement and dimensions. At the
mutually facing ends of the front and rear half portions
24F and 24R are formed dovetail joints which are capa-
ble of tight bonding as illustreted in FIG. 3D in which
the concave portion is indicated by 25 and the convex
portion by 26. The dovetail joints are tightly fixed with
an adhesive, for example, glue. Of the block 24R con-
stituting the rear half portions, the divisions 241R and
243R representing the low and high musical note sec-
tions should be cut out in a form inclined to the division
242R of the intermediate musical note section. Fur-
ther, the mutually facing ends of the key shanks 21 and
22 have to be provided with dovetail joints. Therefore,
it is necessary to use a wooden plate of light material
24 having sufficiently larger dimensions than the actual
key shanks 21 and 22 to provide the joints.

As mentioned above, the key shank of this invention
consists of a front half portion selectively depressed by
a player’s fingers in performance and a rear half por-
tion extending therefrom to strike the string of a corre-
sponding musical note through a piano action mecha-
nism. The direction of the grains of the front and rear
half portions of each key shank are aligned with the
lengthwise directions of the respective half shank por-
tions, and the mutually facing ends of the front and rear
half portions of each shank are integrally joined by
dovetail joints. Therefore, the key shanks of this inven-
tion (which are finished by mounting plastic or ivory
caps thereon) have a far greater mechanical strength to
a depression force applied thereto than the conven-
tional key shanks manufactured as illustrated and de-
scribed by reference in FIG. 1. Generally, the key
shanks of the low and high musical note sections in
which the rear half portion is inclined outwardly at an
angle to the front half portion have a smaller mechani-
cal strength to a depression force than the key shanks
in which the front and rear half portions are arranged
substantially linearly. However, the key shanks of the
low and high musical note sections in which the front
and rear half portions are joined in the aforementioned
manner, that is, the grains of each half shank portion
extend along the lengthwise direction of the half shank
portion, can display a much greater mechanical
strength to a depression force than the prior art key
shanks wherein the grains of the rear half portions are
not extended in the lengthwise direction of the rear half
portions. This has the effect of balancing the mechani-
cal strength of the key shanks of a keyboard as a whole
to a depression force applied thereto. Accordingly, the
key shanks can be manufactured from as thin a mate-
rial wooden plate as possible, offering the advantage of
reducing the volume, weight and cost of a piano.

Further, the piano key shanks manufactured accord-
ing to this invention are far less subject to warpage or
distortion resulting from variations in ambient humidity
and temperature than the prior art key shanks prepared
in the manner illustrated in FIG. 1, thus effectively pre-
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venting the abutment of adjacent hammers actuated by
the key shanks.

The foregoing description refers to the case where all
piano key shanks are cut out from a large single plate
of wooden material. However, such wooden material is
difficult to procure and considerably expensive.

Further, the rear half portion should have, as previ-
ously mentioned, a greater mechanical strength to a de-
pression force than the front half portion. In view of
these facts, therefore, there may be manufactured
wooden piano key shanks in a different way according
to another embodiment of this invention. The steps
being illustrated in FIGS. 4 and 5.

There is used a plurality of wooden plate like mem-
bers in manufacturing all of the black and white (natu-
ral, sharp, and flat) key shanks required for one piano.
That is, the front half portions 34F and the rear half
portions 34R are made of different wooden materials
as later described. In this case the rear half portions
34R are prepared from such raw wooden material as
has a greater mechanical strength to a depression force
than that which constitutes the front half portions 34F.

The wooden plate 34R forming the rear half portions
is split into three divisions 341R, 342R and 343R repre-
senting the low, intermediate and high musical note
sections respectively so as to cause the direction of the
grains 33 to be aligned with that in which the rear half
portions are to be cut out (see FIG. 3B). The single ma-
terial wooden plate 34F and the aforesaid three divi-
sions 341R to 343R of the wooden plate 34R are ar-
ranged in accordance with the order of the key shanks
31 and 32. Under this condition, front and rear haif
portions are continuously cut out in conformity with
the prescribed dimensions thereof (see FIG. 3C).

The mutually facing ends of the front and rear half
portions 34F and 34R of the individual key shanks 31
and 32 are connected, as illustrated and described in
FIG. 3D, by means of dovetail joints, of which the con-
cave portion is indicated by 35 and the convex portion
by 36. The dovetail joints are later firmly bonded with
an adhesive, for example, glue. FIG. 5 is a perspective
view (see FIG. 3E) of a single white (natural) key
shank 31 taken out of those belonging to the high musi-
cal note section which have been manufactured in the
aforementioned manner.

As is apparent from the above explanation, the bond-
ing between the front and rear half portions may be
done before each key shank is cut out of the wooden
plates. That is, the wooden plates constituting the front
and rear half portions 34F and 34R may be dovetailed
and bonded before they are cut into key shanks, and
thereafter the wooden plates 34F and 34R may be con-
tinuously cut away into key shanks having rigidly con-
nected front and rear half portions.

The trees whose timbers are deemed suitable to man-
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ufacture piano key shanks include the birch, maple, sil-
ver fir, spruce, linden and pine, of which the birch has
the greatest mechanical strength to a depression force,
the mechanical strength becoming less in the order
mentioned.

Experiments associated with this invention show that
the combinations of wooden materials listed in the
table below are particularly preferred for manufacture
of the front and rear half portions 34F and 34R of the
key shanks 31 and 32.

TABLE
Combination Key shanks

Front half portion Rear half portion
1 spruce silver fir
2 silver fir birch
3 linden silver fir
4 spruce maple
5 pine silver fir

it will be apparent that provided the rear half portion
can be made mechanically stronger than the front haif
portion, any other wooden materials than those given
in the table above may be combined as desired.

Wooden piano key shanks manufactured in the man-
ner shown in FIGS. 4 and 5 offer the advantage that
material wooden plates may be of relatively narrower
width and are more easily procurable and can be used
in a appreciably thinner form than those required to
manufacture key shanks according to the method illus-
trated in FIGS. 3A to 3E. The advantage wili be further
increased if the wooden material 342R used as the rear
half portions 34R representing the intermediate musi-
cal note section may be of different grade from the
wooden materials 341R and 343R forming the rear half
portions 34R belonging to the low and high musical
note sections with the latter wooden materials chosen
10 present a greater mechanical strength than the for-
mer.

We claim:

1. A keyboard for a keyboard musical instrument
comprising a plurality of keys juxtaposed in the order
of musical notes, each of said keys having a front por-
tion and a rear portion, said rear portion being inclined
at an angle to said front portion, each of said portions
consisting of a shank made of a single piece of wooden
material having the grain thereof running entirely in the
lengthwise direction of said each portion, and said front
and rear portions join together into an integral struc-
ture.

2. A keyboard as in claim 1 wherein said front por-
tion is made of one material and said rear portion is
made of a different material.

3. A keyboard as in claim 2 wherein the wooden ma-
terial of the rear portion has a greater resistance to im-

pact than the material of the front portion.
* * * * J



