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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an exterior
structure for a keyboard instrument, which includes a
case structure of a multi-case coupled type for mounting
a keyboard unit therein.

Description of the Related Art

[0002] Conventionally, as disclosed e.g. in the publi-
cation of Japanese Utility Model Registration No.
2545353, an exterior structure for a keyboard instrument
is known in which two upper case of respective types are
selectively combined with one lower case of a single type,
thereby enabling two types of case structures to be con-
structed. In general, in the exterior structure of this kind,
the upper cases and the lower case are made of resin
and shaped using molds. Screw pilot holes are formed
in each upper case, and clearance holes for screwing
screws are formed in the lower case in a manner asso-
ciated with the screw pilot holes. Then, the two cases are
secured to each other by screwing the screws from be-
low.

[0003] In this type of exterior structure, however, when
the angle of the panel surface of each upper case is de-
sired to be changed according to the type of keyboard
instrument, for example, to prevent undercuts from being
formed in portions of a mold associated with the screw
pilot holes, it is desirable that the screw pilot holes in the
upper case are formed to be approximately perpendicular
to the panel surface. However, when a screw pilot hole
is formed to be perpendicular to the panel surface, it is
also desirable that the angle of a surface of the lower
case, with which the head of a screw is brought into con-
tact, is set according to the angle of the screw pilot hole
(such that the surface of the lower case becomes per-
pendicular to the screw pilot hole). This makes it difficult
to share or commonly use the lower case between the
different types of keyboard instruments.

[0004] On the other hand, it is contemplated that the
screw pilot holes in the upper cases are formed to be
elongated in cross section perpendicular to the axis
thereof such that screws can be screwed obliquely into
the elongated screw pilot holes, to thereby enable a large
number of upper cases of respective types to be selec-
tively assembled to one lower case of a single type. In
this case, however, each screw mates with only parts of
the elongated screw pilot hole along shorter sides thereof
to form an exposed part, which degrades fastening rigid-
ity of the screw. Further, the screw is difficult to advance
straight during screwing, which degrades fastening ac-
curacy thereof. Moreover, an elliptic projection associat-
ed with the elongated hole has to be formed on the mold,
and hence it becomes more difficult to machine the mold
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than when a hole circular in cross-section is formed,
which results in an increase in the cost of the mold.
[0005] Further, when a lower case of one type is com-
monly used or shared between various types of keyboard
instruments, even if a plurality of upper cases are pro-
vided, the depth of each keyboard instrument and the
shape thereof in plan view are determined depending on
the lower case, and hence from the viewpoint of design
and installation stability thereof, the depth of the upper
case in particular cannot be increased, which makes it
difficult to manufacture keyboard instruments different in
size between different types thereof.

[0006] For the above-described reasons, if it is a pre-
requisite to reduce the cost of molds, there are significant
restrictions imposed on the design of upper cases, and
in actuality, it is difficult to cope with production of various
types of keyboard instruments by sharing the lower case
and changing only upper cases on an instrument type-
by-instrument type basis. Therefore, the fact is that the
number of types of keyboard instruments that can be
manufactured is limited.

[0007] Further, in the exterior structure of the above-
mentioned kind, the upper and lower cases are originally
formed as separate members, so that unless portions
thereof via which the two cases are assembled are de-
liberately configured, there is a fear that the rigidity of the
whole case structure decreases. Further, if the case
structure is constructed by combining three or more sep-
arate case members, there is an increased fear that the
rigidity of the whole case structure decreases. Further-
more, when a keyboard unit demanding high mounting
accuracy is mounted in the case structure, whether or
not the accuracy can be maintained largely depends on
the structure of portions of the upper and lower cases via
which they are assembled to each other, and portions of
the same via which the keyboard unit is mounted.

SUMMARY OF THE INVENTION

[0008] Itis afirst object of the present invention to pro-
vide an exterior structure for a keyboard instrument,
which is capable of dramatically increasing the variation
of producible types of keyboard instruments while sup-
pressing the cost of molds.

[0009] Itis a second object of the present invention to
provide an exterior structure for a keyboard instrument,
formed by coupling three separately formed cases, which
is capable of increasing the connecting strength of lower
cases to thereby ensure the rigidity of a case structure
of the keyboard instrument.

[0010] To attain the above object, in a first aspect of
the presentinvention, there is provided an exterior struc-
ture for akeyboard instrument, including a case structure
(KBU+LCf) for mounting a keyboard unit (KBU) therein,
comprising a lower case (LCf+LCr) including a front-side
lower case (LCf), and a rear-side lower case (LCr) dis-
posed rearward of the front-side lower case in a side-by-
side fashion, and an upper case (UC) disposed above
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the lower case (LCf+LCr), wherein the front-side lower
case (LCf) is fastened to the upper case and the rear-
side lower case is fastened to the upper case (UC),
whereby the lower case is secured to the upper case.
[0011] With the arrangement of this exterior structure,
according to the first aspect of the present invention, it
is possible to dramatically increase the variation of pro-
ducible types of keyboard instruments while suppressing
the cost of molds. Further, in the case structure construct-
ed by three separate case components, the connecting
strength of the lower cases can be increased to thereby
ensure high rigidity of the case structure.

[0012] Preferably, the upper case (UC) has at least
one first fastening part (16) and at least one second fas-
tening part (17), the front-side lower case (LCf) having
at least one first fastening part-associated part (26), as-
sociated with the first fastening part of the upper case
and at least one second fastening part-associated part
(28) associated with the second fastening part of the up-
per case, and the exterior structure further comprising at
least one first fastening member (64) for fastening the
first fastening part (16) of the upper case (UC) and the
first fastening part-associated part (26) of the front-side
lower case (LCf) and at least one second fastening mem-
ber (65) for fastening the second fastening part (17) of
the upper case (UC) and the second fastening part-as-
sociated part (28) of the front-side lower case (LCf), and
the firstfastening part (16) has afixing part (16a) for fixing
the first fastening member (64) thereto, the second fas-
tening part (17) having a fixing part (17a) for fixing the
second fastening member (65) thereto, the first fastening
part-associated part (26) having a contact surface (26b2)
curved in cross section, for contact with the first fastening
member (64), the second fastening part-associated part
(28) having a contact surface (28a) curved in cross sec-
tion, for contact with the second fastening member (65).
[0013] Preferably, the lower case (LCf+LCr) includes
at least one guide part (30) for guiding a cable (66) for
electrical wiring of the keyboard unit (KBU) in a rearward
direction.

[0014] Preferably, the upper case (UC) has at least
one third fastening part (13), the rear-side lower case
(LCr) having at least one third fastening part-associated
part (39) associated with the third fastening part of the
upper case, and the exterior structure further comprising
at least one third fastening member (61) for fastening the
third fastening part of the upper case and the third fas-
tening part-associated part of the rear-side lower case.
[0015] Preferably, the exterior structure further com-
prises a speaker provided between the rear-side lower
case and an associated part of the upper case associated
with the rear-side lower case.

[0016] To attain the above first object, in a second as-
pect of the presentinvention, there is provided an exterior
structure for a keyboard instrument, including a case
structure (KBU+LCf) for mounting a keyboard unit (KBU)
therein, comprising an upper case (UC) including at least
one first fastening part (16, 17) and at least one second
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fastening part (13, 14, 15), a front-side lower case (LCf)
including at least one first fastening part-associated part
(24, 29) associated with the first fastening part (16, 17)
of the upper case, and a rear-side lower case (LCr) dis-
posed below the upper case (UC) and rearward of the
front-side lower case (LCf), and including at least one
second fastening part-associated part (40, 38, 34)) as-
sociated with the second fastening part (13, 14, 15) of
the upper case, and the first fastening part of the upper
case and the first fastening part associated part of the
front-side lower case are fastened to each other, and the
second fastening part of the upper case and the second
fastening part-associated part of the rear-side lower case
are fastened to each other, whereby the front-side lower
case and the rear-side lower case are secured to the
upper case to thereby construct the case structure.
[0017] With the arrangement of the exterior structure
according to the second aspect of the present invention,
a case structure is constructed by three separately-
formed cases such that a plurality of types of case struc-
tures can be constructed by combination of individual
case. Therefore, it is possible to dramatically increase
the variation of producible types of keyboard instruments
while suppressing the cost of molds.

[0018] Preferably, the front-side lower case (LCf) and
the rear-side lower case (LCr) have overlapping parts
(CN2) at which the front-side lower case and the rear-
side lower case are coupled to each other in a manner
overlapping each other in a front-rear direction, the ex-
terior structure comprising a keyboard unit-supporting
part (26b) for supporting the keyboard unit (KBU) being
formed at the overlapping parts of the front-side lower
case and the rear-side lower case.

[0019] With the arrangement of the preferred embod-
iment, it is possible to ensure the rigidity of the whole
case structure. It is further preferred that at least one of
first fastening parts (16) and at least one of second fas-
tening parts (15) of the upper case are disposed in a
corresponding part of the overlapping part of the lower
cases. With the arrangement, the keyboard unit is sup-
ported at a location where the upper case and the lower
cases are fastened to each other. Therefore, itis possible
to enhance the mounting accuracy of the keyboard in-
strument.

[0020] Preferably, the upper case (UC) includes left
and right side sections extending over a length of the
case structure (KBU+LFc) in a front-rear direction there-
of, and the left and right sections have at least one first
fastening part (16, 17) and at least one second fastening
part (13, 14, 15), respectively.

[0021] With the arrangement of the preferred embod-
iment, the front-side lower case and the rear-side lower
case are fixed using the left and right side sections of the
upper case practically as connecting parts. Therefore, it
is possible to increase the rigidity of the case structure
in a front-rear direction thereof.

[0022] To attain the above first object, in a third aspect
of the present invention, there is provided an exterior
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structure for a keyboard instrument, including a case
structure, comprising a plurality of respective types of
upper cases (UC, UC2, UC3), a plurality of respective
types of rear-side lower cases (LCf, LCf2, LCf3), and a
single type of a front-side lower case (LCr) for supporting
a keyboard unit (KBU), and the case structure is con-
structed by selectively mounting one of the plurality of
respective types of upper cases and one of the plurality
of respective types of rear-side lower cases to the front-
side lower case.

[0023] With the arrangement of the exterior structure
according to the third aspect of the present invention,
wone of a plurality of upper cases of respective types
and one of a plurality of rear-side lower cases of respec-
tive types are selectively mounted to a front-side lower
case such that a plurality of types of case structures can
be constructed, whereby it is possible to dramatically in-
crease the variation of producible types of keyboard in-
struments while suppressing the cost of molds.

[0024] To attain the above second object, in a fourth
aspect of the present invention, there is provided an ex-
terior structure for a keyboard instrument, including a
case structure for mounting a keyboard unit (KBU) there-
in, comprising an upper case (UC), a front-side lower
case (LCf), a rear-side lower case (LCr) disposed below
the upper case and rearward of the front-side lower case,
and a fastening device (61 to 65); the case structure is
constructed by assembling the upper case, the front-side
lower case, and the rear-side lower case; wherein the
front-side lower case and the rear-side lower case each
have a wall (26a, 26¢, 26b3, 31, 33a, 33c, 35a, 35¢, 42)
extending in a substantially vertical direction; and the wall
(2643, 26¢, 26b3) of the front-side lower case-and the wall
(31, 33a, 33c, 35a, 35¢, 42) of the rear-side lower case
are arranged close to each other in opposed relation,
when the upper case, the front-side lower case, and the
rear-side lower case are assembled to each other, and
fastened by the fastening device.

[0025] With the arrangement of the exterior structure
according to the fourth aspect of the present invention,
since the wall of the front-side lower case and the wall
of the rear-side lower case are arranged close to each
other in opposed relation, which increases the strength
of the assembled lower case in a horizontal direction.
Therefore, in the case structure constructed by three sep-
arate case components, the connecting strength of the
lower cases can be increased to thereby ensure high
rigidity of the case structure.

[0026] Preferably, one of the front-side lower case
(LCf) and the rear-side lower case (LCr) has a floor part
(26b), and the other of the front-side lower case and the
rear-side lower case has a floor part-associated part
(33b, 35b) associated with the floor part, the floor part
being formed to extend in a manner continued from the
wall (26a, 26b) of the one of the front-side lower case
and the rear-side lower case, the upper case, the front-
side lower case, and the rear-side lower case being as-
sembled to each other by bringing the floor part and the
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floor part-associated part into contact with each other,
and fastening the front-side lower case and the rear-side
lower case to the upper case by the fastening device (61
to 65) at parts of the floor part and the floor part-associ-
ated part via which the floor part and the floor part-asso-
ciated part are in contact with each other.

[0027] With the arrangement of the preferred embod-
iment, strength of a connecting part for connecting the
front-side lower case and the rear-side lower case is in-
creased.

[0028] Preferably, the floor part (26b) has a keyboard
unit-supporting part (26b) for supporting the keyboard
unit (KBU), and the floor part extends on the floor part-
associated partinan overlapping manner when the upper
case, the front-side lower case, and the rear-side lower
case are assembled to each other.

[0029] With the arrangement of the preferred embod-
iment, a part for supporting the keyboard unit belongs to
one of the front-side lower case and the rear-side lower
case, and therefore it is possible to solve the problem of
the degradation of positioning accuracy of the keyboard
unit caused by constructing the lower case by two sep-
arate components.

[0030] Preferably, the keyboard unit-supporting part
(26b) has a protrusion (27f, 27r) for contact with the key-
board unit (KBU) so as to function as a positioning ref-
erence of the keyboard unit in a front-rear direction there-
of.

[0031] With the arrangement of the preferred embod-
iment, it is possible to facilitate the operation for assem-
bling the keyboard unit. It should be noted that if protru-
sions are formed to have a ridge shape in a key arrange-
ment direction, it is also possible to increase the rigidity
of the lower case.

[0032] To attain the above second object, in a fifth as-
pect of the presentinvention, there is provided an exterior
structure for a keyboard instrument, including a case
structure for mounting a keyboard unit (KBU) therein,
comprising an upper case (UC), a front-side lower case
(LCf) including a bottom plate part (25), a rear-side lower
case (LCr) disposed below the upper case and rearward
of the front-side lower case, and a fastening device (63,
64), and the case structure is constructed by assembling
the upper case, the front-side lower case, and the rear-
side lower case, the front-side lower case having a gutter-
shaped part (26) formed such that the gutter-shaped part
rises from a rear part of the bottom plate part to define a
recess opening downward, the gutter-shaped part having
a keyboard unit-supporting part (26b) formed in an upper
part thereof, for supporting the keyboard unit, the rear-
side lower case having atleast one connecting protrusion
(33, 35) formed at a front part thereof in a manner pro-
truding upward for being fitted into the recess of the gut-
ter-shaped part, and the fastening device fastening the
upper case, the keyboard unit, the front-side lower case,
and the rear-side lower case to each other via contact
parts of the gutter-shaped part and the connecting pro-
trusion where the gutter-shaped part and the connecting
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protrusion are brought into contact with each other in a
vertical direction, by fitting the connecting protrusion into
the recess of the gutter-shaped part.

[0033] With the arrangement of the exterior structure
according to the fifth aspect of the present invention, a
part for supporting the keyboard unit belongs to the front-
side lower case, which makes it possible to solve the
problem of unacceptable degradation of positioning ac-
curacy of the keyboard unit. Further, since a coupling
protrusion is fitted in a gutter-shaped part, the rigidity of
the lower case in the key arrangement direction is high.
Therefore, in the case structure constructed by three sep-
arate case components, it is possible to increase con-
necting strength of the lower cases to thereby ensure
high rigidity of the case structure, and ensure high posi-
tioning accuracy of the keyboard unit.

[0034] It should be noted that the above symbols such
as reference numerals and the like are added to help so
that the present invention may be understood and show
an example of the present invention, and that, therefore,
the above symbols do not correspond to all embodiments
of the present invention.

[0035] The above and other objects, features and ad-
vantages of the invention will become more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a plan view of a first keyboard instrument
to which is applied an exterior structure according to
an embodiment of the present invention, with a key-
board unit and an upper case removed therefrom;
FIG. 2 is a bottom view of the first keyboard instru-
ment appearing in FIG. 1;

FIG. 3 is a cross-sectional view taken on line Il
of FIG. 2;

FIG. 4 is an underside view of the upper case;

FIG. 5 is a perspective view useful in explaining how
a front-side lower case and a rear-side lower case
are assembled to each other;

FIG. 6 is a cross-sectional view taken on line VI-VI
of FIG. 2;

FIG. 7 is a cross-sectional view taken on line VII-VII
of FIG. 2;

FIG. 8 is a fragmentary enlarged view of an interme-
diate connecting part shown in FIGS. 2 and 3;

FIG. 9 is a cross-sectional view taken on line IX-IX
of FIG. 2;

FIG. 10Ais afragmentary longitudinal cross-section-
al view of a front-side connecting part appearing in
FIG. 3;

FIG. 10Bis afragmentary longitudinal cross-section-
al view of a rear-side connecting part appearing in
FIG. 3;

FIG. 11 is a cross-sectional view of the construction
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of akeyboard instrument, which corresponds to FIG.
3 showing the construction of the first keyboard in-
strument;

FIG. 12 is a fragmentary longitudinal cross-sectional
view of an intermediate connecting part of the key-
board instrument shown in FIG. 11, which corre-
sponds to FIG. 7 showing the first keyboard instru-
ment;

FIG. 13Ais afragmentary longitudinal cross-section-
alview of afront-side connecting part of the keyboard
instrument shown in FIG. 11, which corresponds to
FIG. 10A showing the first keyboard instrument;
FIG. 13Bis afragmentary longitudinal cross-section-
al view of the intermediate connecting part of the
keyboard instrument shown in FIG. 11, which corre-
sponds to FIG. 8 showing the first keyboard instru-
ment;

FIG. 14 is a fragmentary longitudinal cross-sectional
view of a rear-side connecting part of the keyboard
instrument shown in FIG. 11; and

FIG. 15 is a cross-sectional view of the construction
of a third keyboard instrument, which corresponds
to FIG. 3 showing the construction of the keyboard
instrument shown in FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0037] The present invention will now be described in
detail with reference to the drawings showing a preferred
embodiment thereof.

[0038] FIG. 1is a plan view of a keyboard instrument
to which is applied an exterior structure according to an
embodiment of the present invention, with a keyboard
unit and an upper case removed from the keyboard in-
strument. FIG. 2 is a bottom view of the keyboard instru-
ment. FIG. 3 is a cross-sectional view taken on line Il1-11I
of FIG. 2.

[0039] Referring to FIG. 3, according to the exterior
structure of the present embodiment, the keyboard in-
strument 100 is constructed by assembling a keyboard
unit KBU, a front-side lower case LCf, an upper case UC,
and a rear-side lower case LCr, all of which are made of
resin. Hereafter, an assembly formed by assembling the
keyboard unit KBU and the front-side lower case LCf will
be referred to as "the keyboard-assembled front-side
lower case KBLC": Further, an assembly formed by as-
sembling the front-side lower case LCf, the upper case
UC, and the rear-side lower case LCr corresponds to an
exterior in which the keyboard unit KBU is mounted, and
hence the assembly is also referred to as "the case struc-
ture".

[0040] Further, as described hereinafter, in place of
the upper case UC and the rear-side lower case LCr, an
upper case UC2 and a rear-side lower case LCr2 are
assembled to the keyboard-assembled front-side lower
case KBLC to thereby construct a keyboard instrument
200(FIG. 11), and an upper case UC3 and a rear-side
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lower case LCr3 are assembled to the keyboard-assem-
bled front-side lower case KBLC to thereby construct a
keyboard instrument 300 (FIG. 15). Thatis, in the present
embodiment, it is possible to construct a plurality of dif-
ferent types of keyboard instruments by using the key-
board-assembled front-side lower case KBLC in com-
mon therebetween and-selectively assembling upper
cases and rear-side lower cases, which are different in
construction, to the keyboard-assembled front-side lower
case KBLC.

[0041] In the following, the first to third keyboard in-
struments 100, 200, and 300 will be described as the
plurality of different types of keyboard instruments, by
way of example. The keyboard instrument 100 is de-
scribed with reference to FIGS. 1 to 10, the keyboard
instrument 200 with reference to FIGS. 11 to 14, and the
keyboard instrument 300 with reference to FIG. 15. In
the following descriptions of the keyboard instruments
100, 200, and 300, a player’s side of each keyboard in-
strument will be referred to as "front", and a vertical di-
rection and a left-right (lateral) direction will be referred
to with respect to the player.

[0042] First, a description will be given of the keyboard
instrument 100.
[0043] FIG. 4 is an underside view of the upper case

UC. The upper case UC has a general C shape in plan
view, and is comprised of a main section 11 and left and
right side sections 12 (12L, 12R) integrally formed with
the main section 11. The left and right side sections 12L
and 12R are formed over almost the whole length of the
keyboard instrument 100 in the front-rear direction there-
of. The left side section 12L is comprised of a rear part
12La, and an extending part 12Lb extending forward from
the rear part 12La. The right side section 12R is com-
prised of a rear part 12Ra, and an extending part 12Rb
extending forward from the rear part 12Ra.

[0044] A plurality of fastening protrusions 13 to 17 are
formed on the upper case UC in a manner protruding
downward therefrom. The fastening protrusions 13 to 17
each have a screw pilot hole (referred to hereinafter).
The upper case UC has a rear part formed with four fas-
tening protrusions 13 (13Ato 13D), and a single fastening
protrusion 14. The fastening protrusion 14 is located in
the center of the upper case UC in the left-right direction
thereof, and the fastening protrusions 13 are arranged
in a manner distributed in the left-right direction. The main
section 11 has a front part formed with two fastening pro-
trusions 15 (15A and 15B). In the approximate center of
the upper case UC in the front-rear direction thereof, fas-
tening protrusions 16 (16A and 16B) are formed in the
left and right side sections 12L and 12R, respectively.
The fastening protrusions 16 are located slightly forward
of the fastening protrusions 15. Further, there are formed
fastening protrusions 17 (17A and 17B) in the respective
front parts of the left and right side sections 12L and 12R,
respectively.

[0045] Referringto FIG. 3, as will be described in detail
hereinbelow, the front-side lower case LCf and the rear-
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side lower case LCr are connected to each other such
that they overlap each other in an intermediate connect-
ing part CN2 (FIGS. 1 to 3). Further, the rear-side lower
case LCr and the upper case UC are connected to each
other in a rear-side connecting part CN1 and the inter-
mediate connecting part CN2, while the front-side lower
case LCf and the upper case UC are connected to each
otherin the intermediate connecting part CN2 and a front-
side connecting part CN3 (see FIG. 10B). The keyboard
unit KBU is mounted in the front-side lower case LCf at
the intermediate connecting part CN2.

[0046] FIG.5is aperspective view useful in explaining
how the front-side lower case LCf and the rear-side lower
case LCr are assembled to each other. In FIG. 5, the
bottom side of the front-side lower case LCf and the top
side of the rear-side lower case LCr are shown.

[0047] The front-side lower case LCf corresponds to a
front half of the keyboard instrument 100. As shown in
FIG. 1, two fastening protrusions 28 (28A and 28B) are
formed on the laterally opposite sides of the front part of
the front-side lower case LCf in a manner protruding up-
ward therefrom. The fastening protrusions 28 are ar-
ranged at locations corresponding to the fastening pro-
trusions 17 (see FIG. 4) of the upper case UC. The fas-
tening protrusions 28 are formed with respective screw
insertion holes 29 (29A and 29B), which are clearance
holes for screws for fastening.

[0048] As showninFIGS. 1 and 5, the front-side lower
case LCf has arear part formed with two screw insertion
holes 23 (23A and 23B), and two screw insertion holes
24 (24A and 24B), which are clearance holes for screws
for fastening. The screw insertion holes 23 and 24 are
formed at locations corresponding to the fastening pro-
trusions 15 and 16 of the upper case UC.

[0049] Onthe other hand, the rear-side lower case LCr
corresponds to a rear half of the keyboard instrument
100. As shown in FIG. 5, two fastening protrusions 33
(33A and 33B) and two fastening protrusions 35 (35A
and 35B) are formed on a front part of the rear-side lower
case LCr in a manner protruding upward therefrom. The
fastening protrusions 33 and 35 are formed at locations
corresponding to the fastening protrusions 15 and 16 of
the upper case UC. Screw insertion holes 34 (34A and
34B), and 36 (36A and 36B), which are clearance holes
for screws for fastening, are formed in the fastening pro-
trusions 33 and 35 in a manner associated with the screw
insertion holes 23 and 24 of the front-side lower case
LCf, respectively. Therefore, the screw insertion holes
34 and 36 are formed at locations corresponding to the
screw insertion holes 23 and 24, and at the same time
the fastening protrusions 15 and 16 also corresponds to
these screw insertion holes in an overlapping manner.
[0050] Further, as shown in FIG. 5, four fastening pro-
trusions 39 (39A to 39D) and a single fastening protrusion
37 are formed on a rear part of the rear-side lower case
LCr in a manner protruding upward therefrom (see FIG.
6 as well). The fastening protrusions 39 and 37 are
formed at locations corresponding to the fastening pro-
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trusions 13 and 14 of the upper case UC. The fastening
protrusions 39 (39A to 39D) and 37 are formed with re-
spective screw insertion holes 40 (40A to 40D) and 38,
which are clearance holes for screwing screws for fas-
tening.

[0051] FIG. 6 is a cross-sectional view taken on line
VI-VI. of FIG. 2,and FIG. 7 is a cross-sectional view taken
online VII-VIl of FIG. 2. FIG. 8 is a fragmentary enlarged
view of the intermediate connecting part CN2 appearing
in FIGS: 2 and 3.

[0052] First, when attention is paid to the intermediate
connecting part CN2, a gutter-shaped part 26, which is
generally C-shaped in cross section and defines arecess
opening downward, is formed in the rear part of the front-
side lower case LCf, as shown in FIGS. 1, 5, 6, and 7.
Referring to FIGS. 6 and 7, the gutter-shaped part 26 is
mainly comprised of a rising part 26a rising from a rear
part of a bottom plate 25 of the front-side lower case LCf,
a floor part 26b substantially horizontally extending back-
ward from the rising part 26a, and a hanging rib 26¢ ex-
tending downward from a rear end of the floor part 26b.
It should be noted that the degree of the "substantial hor-
izontalness" of the floor part 26b may be such that each
key of the keyboard unit KBU is substantially horizontal
when no depressing force is applied to the key, and the
"substantial horizontalness" includes a wide range of an-
gles except for "perpendicularity”.

[0053] AsshowninFIG. 1, six grooves 30 (30A to 30F)
for passing flat cables 66 (see FIG. 9), described here-
inafter, therethrough, are formed inside (in an upper side
of) the gutter-shaped part 26 in the front-rear direction
such that they open upward.

[0054] AsshowninFIGS. 1 and 7, two ridge-like guide
rails 27f and 27r are formed on an upper surface 26b4
of the floor part 26b over almost the whole width of the
keyboard instrument 100 except for the positions of the
grooves 30. The guide rails 27f and 27r serve as provi-
sional positioning references for positioning common
base ends 50 of the keyboard unit KBU in the front-rear
direction.

[0055] Each groove 30 is formed such that the floor
part 26b formed along a direction in which the keys of
the keyboard unit KBU are arranged (key arrangement
direction) is crossed thereby in the direction of length of
the key (the front-rear direction). When viewed from be-
low, the grooves 30 are formed as six protrusions 22
protruding downward atrespective locations correspond-
ing thereto. It should be noted that it is not necessary to
pass the flat cables 66 through all of the six grooves 30
since the grooves 30 are provided in a larger number so
as to allow selection of only proper grooves from the six
grooves 30 according to the type of the keyboard instru-
ment, for passing the flat cables 66 therethrough.
[0056] Further, as showninFIG. 7, portions of the floor
part 26b having the above-described screw insertion
holes 23 formed therein form contacted parts 26b1, re-
spectively, and at a location forward of the contacted
parts 26b1, there is formed a reinforcing rib 26b3 in a
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manner extending downward from a lower surface of the
floor part 26b. Further, as shown in FIG. 8, portions of
the floor part 26b having the above-described screw in-
sertion holes 24 formed therein form a contacted part
26b2. A lower surface of the contacted part 26b2 form a
contacted surface 26b2a having a downwardly-curved
convex shape for contact with the fastening protrusions
35 of the rear-side lower case LCr. By forming the con-
tacted surface 26b2a having the curved convex shape,
it is possible to prevent a contacting part from being ex-
cessively deformed, even when the axial direction of a
screw 64 is different depending on the type of keyboard
instrument.

[0057] It should be noted that the angle of the contact-
ing part 35b of the rear-side lower case LCr may be set
depending on the type of keyboard instrument such that
the contacted surface 26b2a is formed not as a curved
convex surface but as a flat surface inclined to a prede-
termined angle to thereby cause the contacting part 35b
to be brought into contact with the contacted surface
26b2a at a predetermined angle.

[0058] On the other hand, in the rear-side lower case
LCr, as shown in FIG. 7, the fastening protrusions 33 are
each comprised of a front wall 33a, a contacting part 33b,
and a rear wall 33c. A lower surface of the contacting
part 33.b forms a contacted surface 33b.1 that is brought
into contact with the head of a screw 63. Further, as
shown in FIGS. 3 and 8, the fastening protrusions 35 are
each comprised of a front wall 35a, a contacting part 35b,
and a rear wall 35c. A rising part 42 rises from a front
part of a bottom plate 41 of the rear-side lower case LCr
such that an upper part of the rising part 42 horizontally
extends forward to be connected to the rear wall 35c. A
lower surface of the contacting part 35b forms a contact-
ed surface 35b1 for contact with the heads of the screw
64.

[0059] As shown in FIGS. 5 and 6, a rib 31 is approx-
imately vertically formed from the front part of the bottom
plate 41 of the rear-side lower case LCr. The rib 31 is
integrally formed with the plurality of fastening protru-
sions 33 and 35, and extends between the fastening pro-
trusions 35A and 35B in the left-right direction over almost
the whole width of the rear-side lower case LCr with the
fastening protrusions 33A and 33B arranged at respec-
tive intermediate locations between the fastening protru-
sions 35A and 35B. The rib 31 has six cutaway parts 32
formed therein for avoiding interference with projections
22 ofthe front-side lower case LCf, atrespective locations
corresponding thereto.

[0060] When the keyboard instrument 100 is assem-
bled, as shown in FIG. 3 and FIGS. 6 to 8, the fastening
protrusions 33 and 35 are fitted in the inside (recesses)
of the gutter-shaped part 26 from below, and each con-
tacting part 33b and the contacted part 26b1 associated
therewith are brought into contact with each other, while
each contacting part 35b and the contacted surface
26b2a of the contacted part 26b2 associated therewith
are brought into contact with each other. Further, a con-
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tacting surface 16b, which is a lower end surface of each
fastening protrusion 16 on the upper case UC, is brought
into contact with a receiving surface 26b2b, which is an
upper surface of the associated contacted part 26b2,
from above (see FIG. 8):

[0061] As shown in FIGS. 6 and 7, the keyboard unit
KBU has aknown construction in which a plurality of white
keys and black keys are laminated into three layers for
each predetermined (e.g. one-octave) unit, each of the
three layers is mounted on corresponding common base
end 50. When the common base ends 50 are mounted
on the front-side lower case LCf, the keyboard unit KBU
becomes integral with the front-side lower case LCf to
thereby form the keyboard-assembled front-side lower
case KBLC. Each upper surface 51 of the common base
end 50 has a curved convex shape in side view, and
when the keyboard instrument 100 is assembled, the fas-
tening protrusions 15 on the upper case UC are brought
into contact with the upper surfaces 51. In assembling
the keyboard unit KBU with the front-side lower case LCf,
first, the common base ends 50 are placed on the upper
surface 26b4 of the floor part 26b in a manner held be-
tween the guide rails 27f and 27r. Thus, the keyboard
unit KBU is provisionally disposed, and then the common
base ends 50 are fixed to the floor part 26b using a plu-
rality of small screws, whereby the keyboard-assembled
front-side lower case KBLC which has the keyboard unit
KBU thereof supported by the floor part 26b is obtained.
It should be noted that not only a substrate 68 provided
with switches 67, etc., but also various functional com-
ponents, such as stoppers, are mounted on the front-side
lower case LCf, before the keyboard unit KBU is mount-
ed.

[0062] As shown in FIG. 6, the keyboard instrument
100 is assembled by screwing the screws 61, 62, 63, 64,
and 65 associated with the fastening protrusions 13; 14,
15, 16, and 17, respectively. The upper case UC is
formed with a plurality of screw pilot holes circularin cross
section, associated with the screws 61, 62, 63, 64, and
65, and the screws 61 to 65 are rotated to be screwed
into the screw pilot holes associated therewith, while
forming (thread rolling) female screws in the screw pilot
holes.

[0063] In the intermediate connecting part CN2, as-
sembly is performed using two screws 63A and 63B, and
two screws 64A and 64B. First, as shown in FIGS. 7 and
8, screw pilot holes 15a and 16a are formed in the re-
spective fastening protrusions 15 and 16 of the upper
case UC. Referring to FIG. 7, the screws 63 are caused
to pass through the screw insertion holes 34 and 23 and
holes through the common base ends 50 from below,
and screwed into the screw pilot holes 15a of the fasten-
ing protrusions 15. As a result, the rear-side lower case
LCr, the front-side lower case LCf, the keyboard unit
KBU, and the upper case UC are connected such that
they are fixed in a state fastened together. Further, as
shown in FIG. 8, the screws 64 are caused to pass
through the screw insertion holes 36 and 24 from below,
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and screwed into the screw pilot holes 16a of the fasten-
ing protrusions 16. As a result, the rear-side lower case
LCr, the front-side lower case LCf, and the upper case
UC are connected such that they are fixed to each other
in a state fastened together on the laterally opposite sides
of the keyboard instrument 100.

[0064] FIG. 9 is a cross-sectional view taken on line
IX-IX of FIG. 2. In the front-side lower case LCf, six flat
cables 66 for electrical wiring are connected to the sub-
strate 68. After assembly of the keyboard instrument 100,
as shown in FIG. 9 which illustrates the groove 30A, the
flat cables 66 associated with the six grooves 30 of the
rear-side lower case LCr are inserted into the six grooves
30, respectively. The grooves 30 are vertically elongated,
and hence the flat cables 66 are arranged vertically par-
allel to each other for effective use of a limited space.
[0065] FIG. 10A is a fragmentary longitudinal cross-
sectional view of the front-side connecting part CN3, and
FIG. 10B is a fragmentary longitudinal cross-sectional
view of the rear-side connecting part CN1.

[0066] Inthe front-side connecting part CN3, as shown
in FIG. 10A, each fastening protrusion 17 of the upper
case UC is formed with a screw pilot hole 17a. Each
fastening protrusion 28 of the front-side lower case LCf
includes not only the screw insertion hole 29 (see FIG.
1), as described hereinabove, but also a receiving sur-
face 28b for contact with a contacting surface 17b, which
is a lower surface of the fastening protrusion 17, and a
contacted surface 28a, which has a downwardly-curved
convex shape, for contact with the head of the screw 65
associated therewith.

[0067] When the keyboard instrument 100 is assem-
bled, the screws 65 are caused to pass through the screw
insertion holes 29 from below, and screwed into the screw
pilot holes 17a of the fastening protrusions 17, respec-
tively. Thus, the front-side lower case LCf and the upper
case UC are connected to each other in the front half of
the keyboard instrument 100.

[0068] Further, in the rear-side connecting part CN1,
as shown in FIG. 10B, each fastening protrusion 13 of
the upper case UC is formed with a screw pilot hole 13a.
Each fastening protrusion 39 of the rear-side lower case
LCr includes not only the screw insertion hole 40 (see
FIG. 1), as described hereinabove, but also a receiving
surface 39b for contact with a contacting surface 13b,
which is a lower surface of the fastening protrusion 13,
and a contacted surface 39a for contact with the head of
the screw 61 associated therewith. It should be noted
that the construction (the fastening protrusion 14, the fas-
tening protrusion 37, and the screw insertion hole 38)
associated with the screw 62 is mainly distinguished only
in the vertical positions of the components thereof from
the construction associated with the screw 61, but basi-
cally the same construction, and therefore description
thereof is omitted. Particularly, the screw pilot hole of the
fastening protrusion 14 is configured similarly to the
screw pilot hole 13a, and hence illustration thereof is
omitted.
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[0069] Inassemblingthe keyboard instrument 100, the
screws 61 are caused to pass through the screw insertion
holes 40 from below, and screwed into the screw pilot
holes 13a of the fastening protrusion 13, respectively.
Similarly, the screw 62 as well is screwed into the screw
pilot hole of the fastening protrusion 14. Thus, the rear-
side lower case LCr and the upper case UC are fixedly
connected to each other in the rear half of the keyboard
instrument 100.

[0070] In the procedure of assembling the keyboard
instrument 100, actually, the rear-side lower case LCr is
assembled to the front-side lower case LCf after the key-
board unit KBU is assembled to front-side lower case LCf
to thereby construct the keyboard-assembled front-side
lower case KBLC. More specifically, first, the keyboard-
assembled front-side lower case KBLC is constructed.
Then, the keyboard-assembled front-side lower case
KBZC is inverted and placed on a front half of the upper
case UC disposed in an inverted state, and the rear-side
lower case LCr is inverted and placed backward of the
keyboard-assembled front-side lower case KBLC. In do-
ing this, the rear-side lower case LCr is placed such that
the front-side lower case LCfand the rear-side lower case
LCr overlap each other at the intermediate connecting
part CN2. After that, the screws 61 to 65 are screwed
into the respective screw pilot holes associated there-
with.

[0071] When the keyboard instrument 100 is assem-
bled as described above, as shown in FIG. 3 and FIGS.
6 to 8, the hanging rib 26¢ and the rear wall 33c, the rising
part 26a and the front wall 35a, the rising part 26a and
the front wall 33a, the rising part 26a and the rib 31, the
hanging rib 26¢ and the rear wall 35c, the rib 26b3 and
the front wall 33a, and the hanging rib 26¢ and the rising
part 42 are arranged relatively close to each other in op-
posed relation. Thus, these walls which extend substan-
tially vertically are arranged close to each other in op-
posed relation, so that "the lower case" formed by as-
sembling the front-side lower case LCf and the rear-side
lower case LCr has high rigidity in the horizontal direction.
Moreover, since the fastening protrusions 33 and 35 are
fitted in the inside of the gutter-shaped part 26, the lower
case also has high rigidity in the key arrangement direc-
tion. Therefore, when attention is paid to the front-side
lower case LCf and the rear-side lower case LCr, al-
though the two cases ZCf and LCr are formed separately
from each other and assembled into the lower case, the
lower case thus assembled can secure strength as high
as that of a lower case formed in one piece.

[0072] Next, a description will be given of the keyboard
instrument 200.
[0073] FIG. 11 is a cross-sectional view of the con-

struction of the keyboard instrument 200, which corre-
sponds to FIG. 3 showing the construction of the key-
board instrument 100. The keyboard instrument 200 is
formed by assembling a rear-side lower case LCr2 dif-
ferent from the rear-side lower case LCr, and an upper
case UC2 different from the upper case UC, to the front-
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side lower case LCf and the keyboard unit KBU used in
common with the keyboard instrument 100. The rear-side
lower case LCr2 and the upper case UC2 are connected
to each other at a rear-side connecting part CN4 and an
intermediate connecting part CN5; the front-side lower
case LCf and the rear-side lower case LCr2 are connect-
ed to each other at the intermediate connecting part CN5;
and the front-side lower case LCf and the upper case
UC2 are connected to each other at the intermediate con-
necting part CN5 and a front-side connecting part CN6.
[0074] FIG.12is afragmentary longitudinal cross-sec-
tional view of the intermediate connecting part CN5,
which corresponds to FIG. 7 showing the keyboard in-
strument 100. FIG. 13A is a fragmentary longitudinal
cross-sectional view of the front-side connecting part
CNB6, which corresponds to FIG. 10A. FIG. 13B is a frag-
mentary longitudinal cross-sectional view of the interme-
diate connecting part CN5, which corresponds to FIG. 8.
[0075] The keyboard instrument 100 and the keyboard
instrument 200 have a commonality in that the same
screws 61 to 65 (see FIG. 2 for the screws 61 and 62)
are used as fastening means for assembly. The upper
case UC and the upper case UC2 are different from each
other in the angle of a panel surface (upper surface), and
accordingly in the angles of the screw pilot holes asso-
ciated with the respective screws 61 to 65. More specif-
ically, in the keyboard instrument 100, as shown in FIGS.
6 to 8, the angles of the screw pilot holes 13a, 15a, 16a,
and 17a, and the angle of the screw pilot hole of the
fastening protrusion 14 are all equal to 61, and the angles
of the screws 61 to 65 after fastening the same are also
equal to 61. Here, 61 represents an angle of inclination
in the forward direction with respect to the vertical direc-
tion when the keyboard instrument 100 is placed on a
flat floor.

[0076] On the other hand, as shown in FIG. 12 and
FIGS. 13A and 13B, the angles of the screw pilot holes
215a, 216a, and 217a corresponding to the respective
screw pilot holes 15a, 16a, and 17a are all equal to 62.
Now, 62 > 61 holds. Further, although not shown, the
respective angles of the screw pilot holes corresponding
to the screw pilot holes 13a and the screw pilot hole of
the fastening protrusion 14 are also equal to 62. As de-
scribed above, the angles of all the screw pilot holes are
commonly equal to 61 and 82, in the keyboard instrument
100 and keyboard instrument 200, respectively, and
therefore when the upper case UC and the upper case
UC2 are molded, itis possible to easily form all the screw
pilot holes without forming any undercut part, by chang-
ing vertically protruding upper and lower molds corre-
sponding to the screw pilot holes.

[0077] ReferringtoFIGS. 12 and 13B, the intermediate
connecting part CN5 of the keyboard instrument 200 has
basically the same construction as that of the intermedi-
ate connecting part of the keyboard instrument 100 ex-
cept for the difference between the angles 61 and 62
described above. Fastening protrusions 215 and 216,
contacting surfaces 216b, fastening protrusions 233,
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front walls 233a, contacting parts 233b, rear walls 233c,
contacted surfaces 233b1, screw insertion holes 234,
fastening protrusions 235, front walls 235a, contacting
parts 235b, rear walls 235¢, and contacted surfaces
235b1 are formed similarly to the fastening protrusions
15 and 16, the contacting surfaces 16b, the fastening
protrusions 33, the front walls 33a, the contacting parts
33b, the rear walls 33c, the contacted surfaces 33b1, the
screw insertion holes 34, the fastening protrusions 35,
the front walls 35a, the contacting parts 35b, the rear
walls 35¢, and the contacted surfaces 35b1, of the key-
board instrument 100, respectively. Further, as shown in
FIG. 13A, the front-side connecting part CN6 of the key-
board instrument 200 also has basically the same con-
struction as that of the front-side connecting part of the
keyboard instrument 100 except for the difference be-
tween the angles 61 and 62 described above. Fastening
protrusions 217 and contacting surfaces 217b of the key-
board instrument 200 are formed similarly to the fasten-
ing protrusions 17 and the contacting surfaces 17b of the
keyboard instrument 100.

[0078] Now, referring to FIGS. 7 and 12, first, in the
keyboard instrument 100 and the keyboard instrument
200, the front-side lower case LCf and the keyboard unit
KBU are commonly used, but the angles of the screw
pilot holes 15a and 215a are different from each other.
Therefore, the fastening protrusions 15 of the upper case
UC and the fastening protrusions 215 of the upper case
UC2 are brought into contact with the upper surfaces 51
of the common base ends 50 at different locations from
each other. However, since each upper surface 51 has
a curved convex shape in side view, excellent contact
with the upper surfaces 51 is ensured for both the fas-
tening protrusions 15 and the fastening protrusion 215.
Further, the contacted surfaces 33b1 and 233b1 are
formed at such angles that they are brought into appro-
priate surface contract with the head of the screw 63,
when the screw 63 is screwed into each of the screw pilot
holes 15a and 215a. Such configurations are possible
since the rear-side lower case LCrand the rear-side lower
case LCr2 are molded separately from each other. There-
fore, in both types of keyboard instrument, it is possible
to properly fasten the screws 63, while commonly using
or sharing the keyboard-assembled front-side lower case
KBLC between them.

[0079] Next, asshowninFIGS. 10A and 13A, the front-
side lower case LCf is commonly used or shared by the
keyboard instruments 100 and 200, so that the angle and
the shape of the receiving surface 28b are also common
to the keyboard instruments 100 and 200. Therefore, in
the upper case UC2 of the keyboard instrument 200, the
contacting surface 217b of the fastening protrusion 217
is formed such that it is brought into surface contact with
the receiving surface 28b, similarly to the contacting sur-
face 17b of the fastening protrusion 17. Further, since
the angle of the screw pilot hole 17a and that of the screw
pilot hole 217a are different from each other, the key-
board instruments 100 and 200 are different in a location
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where the head of the screw 65 is brought into contact
with the contacted surface 28a when the screw 65 is
screwed into each of the screw pilot holes 27a and 217a.
However, as described hereinabove, the contacted sur-
face 28a has a curved convex shape, and hence is held
in excellent state contact with the head of the screw 65,
compared with the case of the contacted surface 28a
being flat. Therefore, in both types of keyboard instru-
ment, itis possible to properly fasten’ the screws 65, while
commonly using the front-side lower case LCf.

[0080] Next, as shown in FIGS. 8 and 13B, the front-
side lower case LCf is shared by the keyboard instru-
ments 100 and 200, so that the angles of the contacted
part 26b2 and the receiving surface 26b2b are also com-
mon to the keyboard instruments 100 and 200. There-
fore, first, in the upper case UC2 of the keyboard instru-
ment 200, the contacting surface 216b of the fastening
protrusion 216 is formed such that it is brought into sur-
face contact with the receiving surface 26b2b, similarly
to the contacting surface 16b of the fastening protrusion
16. Further, in the rear-side lower case LCr2, the con-
tacted surface 235b1 is formed, similarly to the contacted
surface 35b1 at such an angle that it is brought into ap-
propriate surface contract with the head of the screw 64
when the screw 64 is screwed into the screw pilot hole
216a. Furthermore, since the contacted surface 26b2a
has a curved convex shape, the contacting part 235b of
the fastening protrusion 235 and the contacted surface
26b2a are held in excellent contact, similarly to the case
of the keyboard instrument 100. Therefore, in both types
of keyboard instrument, it is possible to properly fasten
the screw 64 while commonly using the front-side lower
case LCf therebetween.

[0081] Although not shown, the fastened part of the
rear-side connecting part CN4 is a part where the upper
case-UC2 and the rear-side lower case LCr2 are con-
nected and fastened to each other, and therefore it is
possible to design the angles and the shapes of contact
parts and so forth according to angle 62, which is an
angle at which the screws 61 and 62 fasten the two cases
UC2 and LCr2, for the keyboard instrument 200, inde-
pendently of the keyboard instrument 100. This makes
it possible to achieve proper fastening of the screws 61
and 62 without special contrivance.

[0082] FIG. 14isafragmentary longitudinal cross-sec-
tional view of the rear-side connecting part CN4 of the
keyboard instrument 200. As is distinct from the keyboard
instrument 100, the keyboard instrument 200 is provided
with a packing 69. The packing 69 is disposedinamanner
covering arear edge 70 of the rear-side lower case LCr2,
while the upper case UC2 covers the rear edge 70 from
outside with the packing 69 sandwiched therebetween.
This enables the keyboard instrument 200 to suppress
noises caused by vibrations and rattle during generation
of musical tones.

[0083] Next, adescription will be given of the keyboard
instrument 300.

[0084] FIG. 15 is a cross-sectional view of the con-
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struction of the keyboard instrument 300, which corre-
sponds to FIG. 3. The keyboard instrument 300 is con-
structed by assembling a rear-side lower case LCr3 dif-
ferent from the rear-side lower case LCr and an upper
case UC3 different from the upper case UC, to the front-
side lower case LCf and the keyboard unit KBU common-
ly used in the keyboard instrument 100. The rear-side
lower case LCr3 and the upper case UC3 are connected
to each other at a rear-side connecting part CN7 and an
intermediate connecting part CN8; the front-side lower
case LCf and the rear-side lower case LCr3 are connect-
ed to each other at the intermediate connecting part CN8;
and the front-side lower case LCf and the upper case
UC3 are connected to each other at the intermediate con-
necting part CN8 and a front-side connecting part CN9.
[0085] Similarly to the case of the keyboard instrument
200, the keyboard instrument 300 is different from the
keyboard instrument 100 in the angle of the screw pilot
holes associated with the screws 61 to 65 as fastening
means for use in assembly (angle 63). In the construc-
tions associated with the screws 61 to 65, the angles and
the shapes of contact parts and so forth are designed
according to the angle 63 to ensure the appropriate con-
tact. For example, a fastening protrusion 335 corre-
sponding to the fastening protrusion 35 is provided such
that the screw 64 can be screwed into a screw pilot hole
formed at the angle 03. Particularly, the keyboard instru-
ment 300 has speakers 71 disposed in rear parts of the
upper case UC3 and the rear-side lower case LCr3, and
is reduced in length in the front-rear direction, which
makes the keyboard instrument 300 very different in ex-
ternal appearance from the keyboard instruments 100
and 200.

[0086] According tothe presentembodiment, the case
structure for internally mounting the keyboard unit KBU
thereinis constructed by three cases, and one of the rear-
side lower cases LCr, LCr2, and LCr3, and one of the
upper cases UC, UC2, and UC3 are selectively mounted
on the keyboard-assembled front-side lower case KBLC
which is single in type and comprised of the front-side
lower case LCf and the keyboard unit KBU, to thereby
enable construction of a plurality of types of case struc-
tures. This makes it possible to share the keyboard-as-
sembled front-side lower case KBLC between the case
structures to thereby dramatically increase the variation
of producible types of keyboard instrument while sup-
pressing the cost of molds, compared with cases in which
different types of upper case and lower case are used
depending on the type of keyboard instrument as in the
conventional case structure. For example, it is possible
not only to share the keyboard-assembled front-side low-
er case KBLC between keyboard instruments of types
differentin panel angle of the upper case but also to share
the keyboard-assembled front-side lower case KBLC be-
tween keyboard instruments that are completely different
in depth and external appearance, by changing the rear-
side lower case LCr and the upper case UC of the key-
board instrument 100 with the rear-side lower case LCr3
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and the upper case UC3, as shown in the keyboard in-
strument 300 by way of example. Since the length of the
keyboard instrument in the front-rear direction, and the
shape thereofin plan view are not dependent on the front-
side lower case LCf, there is less restriction on changes
in the length in the front-rear direction and the shape in
plan view of the keyboard instrument even if the front-
side lower case LCf is shared.

[0087] Further, as described hereinbefore as to the
keyboard instrument 100 with reference to FIGS. 1to 10
by way of example, out of the plurality of screw pilot holes
of the upper case UC, the screw pilot holes 13a, 16a,
and 17a are arranged in the left and right side sections
12L and 12R, and hence the front-side lower case LCf
and the rear-side lower case LCr are secured to each
other using the left and right side sections 12L and 12R
of the upper case UC extending almost over the length
of the keyboard instrument 100 in the front-rear direction;
practically as connecting parts. This makes it possible to
enhance the rigidity of the assembled case structure in
the front-rear direction.

[0088] Further, as described hereinbefore as to the
keyboard instrument 100 by way of example, when the
case structure is constructed by assembling the upper
case UC, the front-side lower case LCf, and the rear-side
lower case LCr, the floor part 26b of the gutter-shaped
part 26 of the front-side lower case LCf extends on the
contacting parts 33b and 35b of the rear-side lower case
LCr in an overlapping manner, and at the same time the
common base ends 50 of the keyboard unit KBU are
substantially supported by the floor part 26b. In other
words, 4 keyboard unit-supporting part supporting the
keyboard unit KBU belongs only to the front-side lower
case LCf without depending on the rear-side lower case
LCr or the upper case UC. Therefore, the keyboard unit
KBU requiring high positioning accuracy hardly suffers
from unacceptable degradation of positioning accuracy
due to the mounting thereof on the keyboard instrument
100.

[0089] Furthermore, the floor part 26b is located at the
intermediate connecting part CN2, i.e. provided at a lo-
cation where the front-side lower case LCf and the rear-
side lower case LCr overlap each other, and at the over-
lapping location, the front-side lower case LCf and the
rear-side lower case LCr are fixed to the upper case UC
by screwing the screws 63 and 64 into the screw pilot
holes 15a and 16a of the upper case UC, while holding
the floor part 26b in contact with the contacting parts 33b
and 35b of the rear-side lower case LCr. This makes it
possible to increase the strength of the intermediate con-
necting part CN2 that serves as a connecting part for
connecting between the front-side lower case LCf and
the rear-side lower case LCr, whereby it is possible to
solve the problem of insufficient rigidity of the whole case
structure, which would be otherwise caused when the
lower case is formed from the two separately formed
members. Moreover, since the keyboard unit KBU is sup-
ported in the vicinity of the part fastened by the screws
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63 and 64 (i.e. on the floor part 26b), it is possible to
improve the positioning accuracy of the keyboard unit
KBU to thereby solve the problem of degradation of the
positioning accuracy of the keyboard unit KBU.

[0090] According to the present embodiment, when
the case structure is constructed by assembling the up-
per case UC, the front-side lower case LCf, and the rear-
side lower case LCr, the walls along the vertical direction,
such as the hanging rib 26¢ of the front-side lower case
LCf, the rear wall 33c of the rear-side lower case LCr,
and so forth, are arranged close to each in opposed re-
lation, so that the strength of the assembly of the lower
cases (the front-side lower case LCf and the rear-side
lower case LCr) mainly in the front-rear direction thereof
is increased. Moreover, since the fastening protrusions
33 and 35 are fitted into the gutter-shaped part 26, the
rigidity of the lower cases also becomes higher not only
in the front-rear direction thereof but also in the key ar-
rangement direction thereof. Accordingly, in the case
structure formed by connecting three separately-formed
cases, it is possible to increase the connecting strength
of the lower cases to thereby ensure high rigidity of the
case structure.

[0091] Further, the front-side lower case LCf, the rear-
side lower case LCr, and the upper case UC are fastened
together in the intermediate connecting part CN2, which
makes it possible to reduce the number of component
parts.

[0092] Furthermore, the guide rails 27f and 27r formed
on the floor part 26b are brought into contact with the
common base ends 50 of the keyboard unit KBU, and
used as provisional positioning references in the front-
rear direction of the common base ends 50. This facili-
tates the operation for assembling the keyboard unit
KBU, and at the same time contributes to increasing the
rigidity of the lower case in the key arrangement direction,
since the guide rails 27f and 27r have a ridge shape ex-
tending in the key arrangement direction.

[0093] Further, the bottom plate 25 of the front-side
lower case LCf and the bottom plate 41 of the rear-side
lower case LCr are flush with each other. This causes
the lower cases to appear as a unitary member with no
downward projections, though they are formed by con-
necting two separate members. Moreover, the gutter-
shaped part 26 is C-shaped and open downward, and
includes a plurality of ribs, such as the rib 26b3 and the
rib 31. This makes it difficult for foreign matter to enter
the case structure from below the gutter-shaped part 26.
[0094] It should be noted that as described above, it
is possible to produce a large number of types of key-
board instruments by a selective combination of rear-side
lower cases LCr and upper cases UC, and the producible
types of keyboard instruments are by no means limited
tothe keyboardinstruments 100, 200, and 300, illustrated
by way of example.

[0095] Although the floor part 26b directly supporting
the keyboard unit KBU is disposed in the front-side lower
case LCf, insofar as the purpose of maintaining the po-
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sitioning accuracy of the keyboard unit KBU is con-
cerned, the floor part may be provided in a reversed con-
figuration. More specifically, by forming the floor part in
the rear-side lower case LCr and arranging contacting
parts corresponding to the contacting parts 33b and 35b
as parts associated with the floor part 26b in the front-
side lower case LCf, the floor part of the rear-side lower
case LCr may extend on the contacting parts in an over-
lapping manner.

[0096] Insofar as attaining the purpose of functioning
as provisional positioning reference of the common base
ends 50 of the keyboard unit KBU is concerned, members
for attaining the purpose do not necessarily have a ridge
shape, as in the shape of the guide rails 27f and 27r, but
they may have a shape of a projection. Further, it is not
necessary to provide both of the guide rails 27f and 27r
but only one of them may be provided.

[0097] Itshould be noted that the fastening protrusions
16 may be included not only in the first fastening part as
recited in claim 5 but also in the second fastening part.

Claims

1. An exterior structure for a keyboard instrument, in-
cluding a case structure for mounting a keyboard
unit therein, comprising:

a lower case including a front-side lower case,
and a rear-side lower case disposed rearward
of said front-side lower case in a side-by-side
fashion; and

an upper case disposed above said lower case,

wherein said front-side lower case is fastened to said
upper case and said rear-side lower case is fastened
to said upper case, whereby said lower case is se-
cured to said upper case.

2. An exterior structure as claimed in claim 1, wherein
said upper case has at least one first fastening part
and at least one second fastening part,
said front-side lower case having at least one first
fastening part-associated part associated with said
first fastening part of said upper case and at least
one second fastening part-associated part associat-
ed with said second fastening part of said upper
case, and
the exterior structure further comprising at least one
first fastening member for fastening said first fasten-
ing part of said upper case and said first fastening
part-associated part of said front-side lower case and
at least one second fastening member for fastening
said second fastening part of said upper case and
said second fastening part-associated part of said
front-side lower case, and
wherein said first fastening part has a fixing part for
fixing said first fastening member thereto,
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said second fastening part having a fixing part for
fixing said second fastening member thereto,

said first fastening part-associated part having a con-
tact surface curved in cross section, for contact with
said first fastening member,

said second fastening part-associated part having a
contact surface curved in cross section, for contact
with said second fastening member.

An exterior structure as claimed in claim 1, wherein
said lower case includes at least one guide part for
guiding a cable for electrical wiring of the keyboard
unit in a rearward direction.

An exterior structure as claimed in claim 1, wherein
said upper case has at least one third fastening part,
said rear-side lower case having at least one third
fastening part-associated part associated with said
third fastening part of said upper case, and

the exterior structure further comprising at least one
third fastening member for fastening said third fas-
tening part of said upper case and said third fastening
part-associated part of said rear-side lower case.

An exterior structure as claimed in claim 1 further
comprising a speaker provided between said rear-
side lower case and an associated part of said upper
case associated with said rear-side lower case.

An exterior structure for a keyboard instrument, in-
cluding a case structure for mounting a keyboard
unit therein, comprising:

an upper case including at least one first fasten-
ing part and at least one second fastening part;
a front-side lower case including at least one
first fastening part-associated part associated
with said first fastening part of said upper case;
and

a rear-side lower case disposed below said up-
per case and rearward of said front-side lower
case, and including at least one second fasten-
ing part-associated part associated with said
second fastening part of said upper case,

wherein said first fastening part of said upper case
and said first fastening part associated part of said
front-side lower case are fastened to each other, and
said second fastening part of said upper case and
said second fastening part-associated part of said
rear-side lower case are fastened to each other,
whereby said front-side lower case and said rear-
side lower case are secured to said upper case to
thereby construct the case structure.

An exterior structure as claimed in claim 6, wherein
said front-side lower case and said rear-side lower
case have overlapping parts at which said front-side
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10.

11.
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lower case and said rear-side lower case are coupled
to each other in a manner overlapping each other in
a front-rear direction, the exterior structure compris-
ing a keyboard unit-supporting part for supporting
the keyboard unit being formed at said overlapping
parts of said front-side lower case and said rear-side
lower case.

An exterior structure as claimed in claim 6, wherein
said upper case includes left and right side sections
extending over a length of the case structure in a
front-rear direction thereof, and said left and right
sections have at least one first fastening part and at
least one second fastening part, respectively.

An exterior structure for a keyboard instrument, in-
cluding a case structure, comprising:

a plurality of respective types of upper cases;
a plurality of respective types of rear-side lower
cases; and

a single type of a front-side lower case for sup-
porting a keyboard unit,

wherein the case structure is constructed by selec-
tively mounting one of said plurality of respective
types of upper cases and one of said plurality of re-
spective types of rear-side lower cases to said front-
side lower case.

An exterior structure for a keyboard instrument, in-
cluding a case structure for mounting a keyboard
unit therein, comprising:

an upper case;

a front-side lower case;

arear-side lower case disposed below said up-
per case and rearward of said front-side lower
case; and

a fastening device,

wherein the case structure is constructed by assem-
bling said upper case, said front-side lower case,
and said rear-side lower case, and

wherein said front-side lower case and said rear-side
lower case each have a wall extending in a substan-
tially vertical direction, and

wherein said wall of said front-side lower case and
said wall of said rear-side lower case are arranged
close to each other in opposed relation, when said
upper case, said front-side lower case, and said rear-
side lower case are assembled to each other, and
fastened by said fastening device.

An exterior structure as claimed in claim 10, wherein
one of said front-side lower case and said rear-side
lower case has a floor part, and the other of said
front-side lower case and said rear-side lower case
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has a floor part-associated part associated with said
floor part, said floor part being formed to extend in a
manner continued from said wall of the one of said
front-side lower case and said rear-side lower case,
said upper case, said front-side lower case, and said
rear-side lower case being assembled to each other
by bringing said floor part and said floor part-asso-
ciated part into contact with each other, and fasten-
ing said front-side lower case and said rear-side low-
er case to said upper case by said fastening device
at parts of said floor part and said floor part-associ-
ated part via which said floor part and said floor part-
associated part are in contact with each other.

An exterior structure as claimed in claim 11, wherein
said floor part has a keyboard unit-supporting part
for supporting the keyboard unit, and said floor part
extends on said floor part-associated partin an over-
lapping manner when said upper case, said front-
side lower case, and said rear-side lower case are
assembled to each other.

An exterior structure as claimed in claim 12, wherein
said keyboard unit-supporting part has a protrusion
for contact with the keyboard unit so as to function
as a positioning reference of the keyboard unit in a
front-rear direction thereof.

An exterior structure for a keyboard instrument, in-
cluding a case structure for mounting a keyboard
unit therein, comprising:

an upper case;
a front-side lower case including a bottom plate
part;

a rear-side lower case disposed below said up-
per case and rearward of said front-side lower
case; and

a fastening device,

wherein the case structure is constructed by assem-
bling said upper case, said front-side lower case,
and said rear-side lower case,

said front-side lower case having a gutter-shaped
part formed such that said gutter-shaped part rises
from a rear part of said bottom plate part to define a
recess opening downward, said gutter-shaped part
having a keyboard unit-supporting part formed in an
upper part thereof, for supporting the keyboard unit,
said rear-side lower case having at least one con-
necting protrusion formed at a front part thereof in a
manner protruding upward for being fitted into the
recess of said gutter-shaped part, and

said fastening device fastening said upper case, the
keyboard unit, said front-side lower case, and said
rear-side lower case to each other via contact parts
of said gutter-shaped part and said connecting pro-
trusion where said gutter-shaped part and said con-
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necting protrusion are brought into contact with each
other in a vertical direction, by fitting said connecting
protrusion into the recess of said gutter-shaped part.
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