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pression of the key, the hammer Is pivoted in a direction opposite to a
direction along which the Background of the Invention
center of gravity thereof is lifted, i.e., a pivoting direction of the key,
thereby lowering the position The present invention relates to a keyboard
5   (moving distance) of the center of gravity. This is apparatus according
to the precharacterizing part  because the hammer abuts against the key
which of claim 1.                                       is moved downward
when the center of gravity Is Generally, In a keyboard apparatus of an
elec-  lifted to a predetermined position. tronic musical Instrument, only
a key switch is       As a result, if the weight of the hammer is
opened/closed by key operation. Therefore, a per-  10  maintained constant,
in order to obtain a desired former can produce a musical tone by applying
a   key touch feeling while assuring the sufficient dis- force to a key,
wich is a sum of a force required for  placement of the hammer, the height
of the key- pivoting the key and a force required for closing  board
apparatus must be considerably increased. the key switch.
Therefore, an improvement Is required to make the On the contrary, in an
acoustic musical instru-  15  keyboard apparatus compact in size. ment such
as a piano, a hammer (mass member           US-A 3580979 describes a
complicated and which produces an inertial effect when a key is
relatively large keyboard apparatus comprising a depressed) for striking
strings must be driven upon  plurality of keys therein. Under each key a
lever is depression of a key, thereby increasing a load    swingingly
supported at one end by a pivot shaft applied upon depression of a key.
Therefore, a   20  and provided with a weight at the other end. A performer
fools key operation heavier than that of  drive member fixed to the key
transmits the de- the keyboard apparatus of the above electronic
pression of the key to the lever. A bridle rod is musical instrument.
fixed to the key to return the lever. when the key is Recently, however,
the electronic musical in-  released. The key Is pivotally supported at one
end strument can produce a musical tone similar to that  25  by a pin.
GB-A-1 12 197 shows a keyboard appara- produced by an acoustic piano. For
this reason,   tus wherein special switch contacts are provided demand has
arisen for a keyboard apparatus pro-   for each key such that they are
successively viding the same key touch feeling as that obtained  closed In
an interlocked relation to the operation of by a keyboard of the piano.
the key. A conventional keyboard apparatus of an elec-   30 tronic musical
instrument based on the above de-  Summary of the Invention mand Is
disclosed In Japanese Patent Laid-Open (Kokal) No. 57-147691. In this
apparatus, each key   It Is the object of the present Invention to is
pivotally disposed about a fulcrum, and a ham-  provide a keyboard
apparatus which can be made mer which is formed independently of the key
and   35  compact in size, is associated therewith is pivotally supported
about  This object Is solved by a keyboard apparatus a fulcrum. The hammer
is provided to obtain a key  that is characterized by the features as
included In touch feeling similar to that obtained by an acoustic  the
characterizing part of claim 1. piano and has the predetermined mass. The
center     It is an advantage of the present keyboard of gravity of the
hammer is located at an end   40  apparatus that a good key touch feeling
can be corresponding to a rear end of the key, and a point  produced. of
application of the hammer for pivoting the ham-    It is a further
advantage of the present key- mer in correspondence to pivoting motion of
the   board apparatus that a key touch feeling similar to key Is arranged
at an end opposite to that of the  that obtained by a piano, especially a
good dy- center of gravity and corresponding to a front end   45  namic key
touch feeling, can be produced. of th` key.
It is a further advantage of the present key- Accordingly, when the key is
depressed, the    board apparatus that a light key touch as a whole hammer
is pivoted through the point of application,  while assuring a piano key
touch feeling can be and when the key is released, the hammer and the
produced. key are pivoted clockwise by the weight of the   50 hammer and
retumed to Initial positions. That is,  Brief Description of the Drawings:
the depressed key is pivoted against the weight of the hammer, thereby
obtaining the key touch feel-     Fig. 1 is a schematic view showing a
principle of ing. In other words, the hammer produces the        the
present invention; Inertial effect upon depression of the key.   55
Fig, 2 Is a perspective view showing an embodi- In this keyboard apparatus,
however, the ful-    ment of a keyboard apparatus of an electronic crum of
the hammer is located at the center of a     musical instrument according
to the present in- longitudinal direction thereof. Therefore, upon de-
vention; 2    



3                 EP 0 263 494 B1                   4 Fig. 3 is a partially
cutaway longitudinal sec-  That is, when a force F is applied to the key K,
the tional view of a white key which is one of the   key K pivots about the
key fulcrum  02 in the keys used in Fig. 1:
direction C, and at the same time, transmits a force Fig. 4 Is a
perspective view showing a rear      F' to the hammer H at a transmission
point T, surface of a rear portion of the key shown in   5   thereby
pivoting the hammer H about the hammer Figs. 2 and 3;
fulcrum 01 in the direction D. When the force F is Fig. 5 is a partially
cutaway longitudinal sec-   removed, the hammer H and the key K are re-
tional view for explaining states of the respective  turned to their home
positions by springs S1 and portions obtained when the key Is depressed;
S2. With this arrangement, a moving distance (po- Figs. 6 and 7 are
longitudinal sectional views for  10  sition) of the center of gravity W of
the hammer H explaining state of the respective portions ob-  upon
depression of a key can be increased, and a tained when the keyboard
apparatus according     distance from the center of gravity W of the ham-
to the embodiment of the present invention is    mer H to the fulcrum 01 is
increased. As a result, exploded:
the moving distance of the center of gravity W can Fig. 8 is an enlarged
perspective view of a   15  be Increased by pivoting motion of the hammer
H. movable contact of a switch used In Fig. 3;      Therefore, a light
piano touch feeling is obtained, Fig. 9 is a plan view of a leaf spring
used in Fig.  the weight of the hammer is reduced, and the 3;
height of the keyboard apparatus is reduced. That Fig. 10 Is a sectional
view of main part for     is. a low-profile compact keyboard apparatus can
explaining assembly of the keyboard apparatus;   20  be obtained. Fig, 11
is a plan view for explaining a frame and   In Fig. 1, upon depression of a
key, the key K a stopper member;                                and the
hammer H are pivoted in the same direc- Fig. 12 is a sectional view taken
along the line  tion as that (Indicated by an arrow) along which the XII -
XII of Fig. 11:                            center of gravity W of the
hammer H acts. There- Figs. 13, 14, 15, and 16 are front, plan, front,  25
fore,In principle, the springs S1 and S2 are re- and plan views,
respectively, of a modification of  quired to return the hammer H and the
key K, a hammer;                                        respectively.
However, the springs S1 and S2 may Figs. 17, 18, 19, 20, and 21 are front
views of  be replaced with a single spring as will be de- another
modification of the hammer and modi-     scribed later with reference to
the embodiments. fications of the cushion mechanisms;        30      In the
above description, the pivot fulcrums of Figs. 22, 23, and 24 are
longitudinal sectional,  the key K and the hammer H are provided at the
bottom, and perspective views, respectively, of  ends thereof,
respectively. However, It should be still another embodiment of the
keyboard ap-     noted that similar pivoting motion can be obtained
paratus;                                        even if the fulcrum is not
a perfect edge. Fig, 25 is a sectional view of a modification of  35  A
distance a between the key K and the ham- the key relating to Figs. 22 tO
24;              mer H will be doscribed below. As is apparent from Figs.
26, 27, 28, and 29 are views of still another  Fig. 1, since the hammer H
is pivoted In the same embodiment showing a relationship between the
direction as that of the key K, a point where the key and the frame;
key K which is pivoting can abut against the ham- Figs. 30 to 34 are views
of other embodiments  40  mer H is the hammer fulcrum P1 except for the of
movable contacts of the switches, respec-     transmission point T.
Therefore, if the hammer ful- tively; and
crum P1 is provided outside the pivot range of the Figs. 35 to 38 are
longitudinal sectional, per-  key K, the key K does not abut against the
hammer spective, longitudinal sectional, and perspective  H except for the
transmission point T. Thus, since views, respectively, of main parts
showing modi-  45  the distance a between the key K and the hammer
fications of an engaging portion of the key and  H can be arbitrarily set
regardless of the pivot the hammer.
range of the hammer H, the distance a can be shorter than that of a
conventional apparatus. Description of the Preferred Embodiments
Therefore, the keyboard apparatus can be low- 50  profile and hence an
electronic musical instrument Fig. 1 shows a principle of the present
inven-  can be made compact. tion. In a keyboard of Fig. 1, a fulcrum 01 of
a       Note that in this example, the fulcrum 01 of hammer (mass member) H
is located at the right     the hammer H is offset from the fulcrum 02 of
the end of Fig. 1, i.e., below a fulcrum 02 of a key K.  key K toward a
front side, so that the fulcrum 01 When the key K is depressed, a center of
gravity  55  falls outside the pivot range of the key K W of the hammer H
Is pivoted in a direction D          In addition, If a small cavity is
formed inside which Is the same direction as a pivoting direction  the key
K, the key and the hammer can be ar- (Indicated by an arrow C in Fig. 1) of
the key K.  ranged on a single plane. The following embodi- 3    



5                 EP 0263 494 B1 ments have this arrangement.
side surface (Fig. 3) of the proximal end portion 42 As described above, a
key touch feeling similar  and engages with the pin 45 (I.e., biased by a
leaf to that of a piano can be obtained in a narrow    spring to be
described later and urged against the space.
pin 45). Therefore, the pin 45 forms a hammer Embodiments of the present
invention will be   6   fulcrum. described below with reference to the
accompany-      As shown in Figs. 2 to 7, the hammer 41 has a ing drawings.
core member (hammer frame) 44 which is formed Figs. 2 to 7 show an
embodiment of a key-      of a predetermined metal so as to have a
predeter- board apparatus of an electronic musical instru-  mined weight.
Most of a peripheral portion (i.e., ment according to the present
invention.      10  backward from a portion slightly separated from the In
Figs, 2 and 3, reference numeral 31 denotes  fulcrum) has an edge 41A which
is formed of a a frame of the keyboard apparatus: 33, a key (white  resin
by oulserting. The edge 41 A includes a guide key) which is supported on
the frame 31 and oan   portion 41Aa of the hammer 41 at the center there be
pivoted vertically (vertically in Fig. 3) about its  of and a stopper
portion 41Ab at the front side of proximal end portion 34; and 32 a black
key. The   15  the key 33, frame 31 is formed of a metal or the like so as
to    The guide portion 41Aa of the hammer which have predetermined
rigidity while the key 33 Is   constitutes part of the edge 41A Is formed
Integ- formed of, e.g., a synthetic resin.               rally with the
stopper portion 41Ab by outserting That is, the key 33 engages with a pin
35      and prevents an increase in resistance caused by having a circular
section and fixed to the frame 31   20  friction between the hammer 41 and
the frame 31 at the proximal end portion 34 (right end portion in  when the
hammer 41 is pivoted. That is, since the Fig. 3: see Fig. 4) (an arcuated
recess surface 36  fulcrum 45 of the hammer 41 is formed at a lower is
formed in the proximal end portion 34 and pivot-  rear end portion, the
proximal end portion 42 of the ally abuts against the pin 35). Therefore,
the key  hammer 41 is pivoted above the upper surface of 33 can pivot about
the pin (key fulcrum) 35 In a   25  the frame 31. Upon depression of a key,
the ham- vertical plane. An upper surface of a distal and  mer 41 is
pivoted in the some direction as that of portion (left end portion in Fig.
3) of the key 33 is a  the key. Therefore, in order to minimize the dis-
key depression portion 38.                        tance between the key and
the hammer 41 so as to The pin 35 is formed by performing so-called
obtain a low-profile keyboard apparatus, the front outserting to a
peripheral edge of a rectangular slit   30  end portion of the hammer 41
must be located at a 37 which is formed in the frame 31. A notched
lower surface of the frame 31. For this purpose. in groove having a
predetermined width is formed in  this embodiment, a slit 60 Is formed In
the frame the pin 35 to extend along an extension direction of  31 so that
a middle portion of the hammer 41 the slit 37 (a longitudinal direction of
the key 33).  passes therethrough. Since the width of the slit 60 As shown
in Figs. 3 to 7, the key 33 has   35  is larger than that of the hammer 41,
the hammer substantially a box-like shape, and Its lower surface  41 is not
brought into contact with the frame 31 as is open. A recess portion 39
(hammer drive por-   long as it Is pivoted along a constant path. How-
tion) is formed near a central portion of each side  ever, when the hammer
41 Is pivoted, the path of wall of the key 33 at a position.
the hammer 41 is not always constant but changes As shown in Figs. 3 to 7,
a side wall of each   40  In a widthwise direction thereof due to a
vibration recess portion 39 close to the proximal end portion  and the
like. If the hammer 41 is brought into 34 projects downward to form a
projection 40.     contact with the frame 31 due to such a change in A
hammer 41 is disposed below and along the    the path, the frame 31 is
brought into contact not key 33. As shown in Fig. 2, the hammer 41 is bent
with the metal body (core member) 44 but with the to be substantially a
crank-like shape. As shown in  45  guide portion 41Aa formed of a soft
resin. There- Figs. 2 to 7, the hammer 41 is partially inserted in  fore,
since a resistance value by friction is small. the box-like key 33.
almost no change is produced in a touch feeling for In addition, as shown
in Fig. 3, the hammer 41  the key and return characteristics thereof.
Accord- is pivotally supported in the vertical plane de-  ingly, with the
above structure, manufacturing cost scribed above about a pin 45 which is
fixed to the   60  of the hammer 41 is reduced, and the touch feeling
peripheral edge of the slit 37 at a position opposite  of the key and the
return characteristics thereof are to the pin 35 (similar to the pin 35,
the pin 45 has a  easily set. circular section and Is formed by
outserting). That   The center of gravity of the hammer 41 is is, the
hammer 41 can pivot vertically in the same  located near a distal end
portion 46 along the vertical plans as that of the key 33 about the pin  55
longitudinal directon thereof (i.e., at a left end (fulcrum) 45 (i.e.,
about a proximal end portion  portion or the front side of the key in Fig.
3). The (fulcrum) 42 of the hammer 41). Note that a semi-  hammer 41
constitutes a mass member which pro- circular engaging surface 43 is formed
on a left  duces an inertial effect upon depression of a key.    EP 0 263
494 B1 



2          Note that reference numeral 48 denotes a through   a movement of
the key 33 to the left in Fig. 4. if         hole formed in the hammer 41
to adjust the center     That is, the member removal preventing por- of
gravity.                                        ton 65 is provided to the
frame 31 through the A single projection or a forked switch drive    hammer
41 which is supported by the frame 31, portion 50 (a forked one in Fig. 3)
projects down-   a   I.e., provided Indirectly to the frame 31. Note that a
ward near the proximal end portion 42 of the ham-  the member removal
preventing portion 65 may be d          mer 41. That is, when the hammer 41
is pivoted,    provided directly to the frame 31, the switch drive portion
50 moves downward and       The respective portions of the hammer 41 are
abuts against a switch 52. The switch 52 is ar-           loosely fitted in
slits 66 and 67 formed In the frame ranged on a printed circuit board 54
which is held  10  31, as shown In Fig. 3 and the following figures. by a
holder 53 extending downward from a lower     That Is, a plurality of slits
37, 60, 66. 66 are formed surface of the frame 31. As shown in the enlarged
in the frame 31. An abutting portion 70 projecting view of Fig. 7, the
switch 52 has a pair of conduc-  to the right in Fig. 3 is formed at a
portion (sub- tive rubber switch portions 56 and 58 having a     jected to
the outserting) of the hammer 41 which is circular section and connected
with each other.  15  fitted in the slit 66, i.e., a portion which opposes
a h          That is, as shown in Fig. 8, the switch portions 56  right
peripheral portion  8 (Fig. 3) of the slit 56 and 58 are formed Integrally
with each other by   upon depression of a key (Fig. 4). As shown in Fig.
silicone rubber so as to obtain a pair of urging   3, the abutting portion
70 projects so as to oppose y          portions PU each having a circular
section, a cou-  the peripheral portion 68 of the slit 66 at a position
pting portion CO for coupling the urging portions   20  separated therefrom
by a predetermine distance PU, and positioning portions PO provided at both
(small distance) upon depression of a key. That Is, sides of the urging
portions PU. Conductive rubber  the peripheral portion 68 constitutes a
regulating members are arranged at lower ends of the respec-  portion which
abuts against the abutting portion 70 tive cirular sections to constitute
one of contacts,  and limits movement (removal) of the hammer 41 i.e., a
movable contact. The conductive members  28  to the right. are arranged to
oppose a fixed contact on the         Note that stoppers or dampers (felts)
71 and printed circuit board 54 through a hole of a spacer.  72 for
regulating upper and lower limit positions, Therefore, upon depression of a
key, the switch   respectively, of the hammer 41 are fixed in the t
drive portion 50 abuts against the switch 52      frame 31. Similarly,
stoppers (felts) 57 and 59 for through the slit 60 formed in the frame 31,
thereby   30  regulating upper and lower limit positions, respec- closing
(turning on) the switch 52. The switch 52 is  tively, of the key 33 are
fixed at predetermined of a so-called touch response type and is a so-
positions of the frame 31 in front of the key 33. called 2-make switch in
which the two switch por-  Reference numerals 74, 75, 76, and 77 denote a
tions 56 and 58 are closed at different timings. In  guide portion of the
white key 33, a guide portion r         this case, by detecting a time
difference between   35  of the black key 32, a lower-limit stopper (felt)
for the timings, a control circuit CC controls the vol-  limiting downward
movement of a side wall lower ume, envelope change, tone color, and the
like of a  end of the black key 32, and a screw hole portion produced
musical tone.                             for fixing a musical instrument
main body to the An actuator portion 47 horizontally projects   frame 31,
respectively. above the switch drive portion 50 of the hammer  4a
Returning to Fig. 3. reference numeral 61 de- 41 (Fig, 3). When the recess
portion 39 of the key  notes a rectangular leaf spring made of a metal 33
abuts against the actuator portion 47, the ac-  and having a predetermined
modulus of elasticity. tuator portion 47 pushes down the hammer 41.
One end portion 8O of the leaf spring 61 abuts That Is, a lower surface of
the recess portion 39  against and is locked by a locking groove 63p
(hammer drive portion) of the key 33 abuts against  45  formed in a
position closer to an end (opposite to the actuator portion 47 of the
hammer 41. The     the engaging surface 43) from the hammer fulcrum
actuator portion 47 consists of a resin base portion  (pin) 45 of the
distal end portion (one end portion) 62, a resin abutting portion 63, and a
rubber vibra-  42 of the hammer 41. The other end portion 81 of tlon
damping portion 64 interposed therebetween.  the leaf spring 61 having a
width smaller than that The vibration damping portion 64 decreases a   50
of the end portion 80 is inserted in a groove 39p Shock produced when the
key 33 and the hammer     which is formed In the pin 35 serving as a
fulcrum 44 strike each other. The right side surface (Fig. 4)  of pivoting
motion of the key 33. An upper surface of the actuator portion 47 is
separated from the  of the end portion 81 pushes up an lower surface
projection 40 of the key 33 by a predetermined    of the end portion
(proximal end portion) 34 of the distance. Therefore, the vibration damping
portion   66  key 33. 64, the base portion 62, and the abutting portion 63
That is, as shown in Fig. 9, the leaf spring 61 is constitute a member
removal preventing portion 65  disposed such that the end portion 81 having
a which abuts against the projection 40 and regulates  smaller width is
inserted in the groove 39p in the    9                EP 0 263 494 B1
10 pin 35, and the upper surface of the end portion 81  whole as long as
P1-r1 + P2- r2 > 0, and a vector 



Is slidably brought into contact with the lower sur-  direction thereof is
clockwise throughout a time face of the proximal end portion 34 so that the
Interval from a timing at which a key Is not de- recess surface 36 of the
proximal end portion 34 is  pressed to a timing at which depression of a
key is urged against the pin 35, In other words, the end   5   completed.
portion 81 of the leaf spring 61 engages with the     As shown in Fig. 3
and Figs. 5 to 7, a stopper proximal end portion 34, and the end portion 80
member 83 formed by outserting extends from a thereof abuts against and is
locked by the locking  side wall portion of the slit 37 o the frame 31. The
groove 63p, Therefore, when the hammer 41         stopper member 83 is
disposed above the leaf moves downward upon depression of a key, move-  10
spring 1 to be separated therefrom by a predeter- ment of the leaf spring
61 along the longitudinal  mined interval when a key Is not depressed. When
direction thereof is limited by a frictional force (i.e.,  the leaf spring
61 Is buckled and deformed, the a compression force acts thereon In a
buckling    stopper member 83 limits curving deformation of direction), so
that the leaf spring 61 Is elastically  the leaf spring 61 in the thickness
direction thereof. deformed (curved) in the thickness direction there-  15
That is, by the stopper member 83,. the end portion of. As a result, the
leaf spring 61 normally biases  81 of the leaf spring 61 is not disengaged
from the (gives a return habit to) the hammer 41 clockwise  proximal end
portion 34 of the key 33, and hence in Fig. 3.
removal of the leaf spring 61 is prevented. There- The end portion 81 of
the leaf spring 61 ex-   fore, the proximal end portions 34 and 42 are
tends along the longitudinal direction thereof, and a   20  prevented from
being disengaged from the pins 35 wide portion 81A which Is wider than the
groove  and 45, respectively. The stopper member 83 thus 39p is formed at
an extended edge portion of the  constitutes disengagement preventing
means. A end portion 81. The wide portion 81 A serves as a  distance
between the stopper member 83 and the holding portion for holding the leaf
spring 61.   leaf spring 61 may be determined on the basis of a The wide
portion (holding portion) 81A abuts  25  distance measured when a key is
depressed. against one end wall of the groove 39p in which the   As shown
in Figs. 10 and 11 in detail In addi- end portion 81 is inserted, thereby
preventing ex-  tion to Fig. 3, the stopper member 63 is a gate-like
cessive curving deformation of the leaf spring 61,  member across the slit
37 in a widthwise direction That Is, the wide portion 81A and the groove
39p  thereof. The stopper member 83 has a pair of leg limit curving
deformation of the leaf spring 81.  30  portions 84 extending from the
frame 31, a ceiling Therefore, the end portion 81 is not detached from
portion 87 formed across upper end portions of the the proximal end portion
34 of the key 33, thereby  leg portions 64, a projecting portion 85 which
pro- preventing removal of the leaf spring 61. In addi-  jects horizontally
from the ceiling portion 87, and a tlon, since removal of the leaf spring
61 is pre-  projecting portion 86  which obliquely projects vented, the
proximal end portion 34 of the key 33   35  downward from the ceiling
portion 87, When the is not disengaged from the pin 35, and the proxi-  key
33 and the hammer 41 are assembled to te mal end portion 42 of the hammer
41 is not dis-   frame 31, the projecting portions 85 and 88 are engaged
from the pin 45. Thus, the wide portion   locked in the proximal end
portions 34 and 42, 81A and the groove 39p constitute disengagement
respectively, thereby preventing removal of the key preventing means.
40  33 and the hammer 44. That is, the projecting In this case, contrary to
the above embodi-    portions 85 and 86 serve as temporary locking mont, a
locking portion of the leaf spring may be  members thereof, formed in the
proximal end portion of the key, and    When the leaf spring 61 is curved
and de- a groove with which the end portion of the spring is  formed upon
depression of a key, the stopper engaged Is formed in the proximal end
portion of  45  member 83 is sometimes largely deformed. In this the hammer
so that the hammer Is urged against    case, the leaf spring 61 abuts
against a lower the hammer fulcrum.                               surface
of the stopper member 83 and hence is Therefore, the hammer 41 is given a
return     prevented from being excessively deformed. At this habit
clockwise by a moment of P1-r1 along a     time, the wide portion 81A (Fig.
9) of the leaf direction connecting a position of the locking   50  spring
61 abuts against one end of the groove 39p groove 63p with a locking
portion 34P of the leaf  and prevents deformation of the leaf spring 61. As
spring 61 with respect to the key 33, and the key  a result, the key 33 Is
prevented from being de- 33 is given the return habit clockwise by a moment
tached from the pin 35, i.e., disengagement of the of P2* r2 therealong.
key 33 is prevented. All the factors P1, P2, r1, and r2 of the above   55
At the same time, the end portion 81 of the leaf moment slightly vary as
the key 33 and the ham-   spring 61 is prevented from being detached from
mer 41 are pivoted. However, the key 33 and the   the proximal end of the
key 33, thereby preventing hammer 41 give the clockwise return habit as a
removal of the leaf spring 61 and disengagement    EP 0 263 494 B1
12 tor         of the proximal end portion 42 of the hammer 41
deformation amount of the leaf spring 6l is in- from the pin 45. That is,
disengagement of the leaf  creased by the pivoting motion of the key 33 and



spring 61 Is prevented.                           the hammer 41, an
external force required for this y is             Note that even if only
one of the disengage-   deformation is small. Therefore, although the per-
ment preventing means 86 and 85 is used, the   5   former feels the key
touch caused by the pivoting same effect as described above can be
obtained.    motion of the hammer 41, he or she does not feel In addition,
according to the present invention,  resistance caused by the elastic force
of the leaf by changing bending rigidity of the leaf spring as  spring 61.
In this case, the end portion 81 of the needed, the key touch feeling can
be arbitrarily set,  leaf spring 61 urges the proximal end portion 34 e.g.,
hard touch, soft touch, and the like can be   10  (36) against the pin 35,
and the other end portion freely selected.
80 thereof urges the proximal end portion 42 (43) the             An
operation of the above keyboard apparatus    against the pint 45. will be
described below.                              Since the end portion 81 of
the leaf spring 61 As shown in Fig, 3, when a key is not de-       is urged
against the lower surface of the proximal pressed, the key 33 and the
hammer 41 are re-  15  end portion 34 of the key 33, the end portion 81 is
the          turned to the home positions by an elastic force of  curved
and deformed by a predetermined amount. the leaf spring 61. The actuator
portion 47 provided  When a deformation amount of the end portion 81 to the
hammer 41 does not push down the switch     increases, the upper surface of
the leaf spring 61 drive portion 50 corresponding to the key 33, there-
abuts against the lower surfaces of the projecting by turning off the
switch 52.                 20  portions 85 and 86 of the stopper member 83,
us             In this state, if a performer depresses the key  thereby
preventing excessive deformation thereof. A           33, the key 33 pivots
about the key fulcrum 35.    Therefore, removal of the key 33 from the pin
35, he          Since the lower surface of the recess portion 39 of  i.e.,
disengagement thereof is prevented even if the the key 33 is in contact
with the actuator portion 47  key 33 is pulled toward the distal end in the
ion- of the hammer 41, the biasing force applied to the   25  gitudinal
direction thereof. At the same time, the key 33 is transmitted to the
hammer 41, As a      end portion 81 of the leaf spring 6l is prevented
result, the hammer 41 pivots about the hammer     from being removed from
the proximal end portion fulcrum 47. Therefore, since the performer must
34 of the key 33. Therefore, removal of the leaf depress the key 33 to
pivot the hammer 41 having   spring 61 and disengagement of the proximal
end a predetermined weight, he or she feels the work  30  portion 42 of the
hammer 41 from the pin (hammer required for applying predetermined kinetic
energy  fulcrum) 45 can be prevented. That is, removal of to the hammer 41
as a key touch feeling. As the   the key 33 and the hammer 41 can be
prevented. a           hammer 41 is pivoted, the leaf spring 61 Is urged
Note that in this case, the key 33 and the and elastically deformed to
prepare for release of  hammer 41 have the return habit set by the leaf the
key. When the switch drive portion 50 is urged   35  spring 61. Therefore,
when the key 33 is released, by the hammer 41 upon depression of the key,
the    the key 33 and the hammer 41 are pivoted in the switch S2 is turned
on. As a result, a musical tone  opposite direction by the biasing force of
the leaf having a pitch corresponding to the key 33 is     spring 61. The
key 33 and the hammer 41 abut produced by a predetermined musical tone
forming   against the stoppers (felt) 57 and 71 and return to circuit (not
shown) through a loudspeaker or the   40  the upper limit positions,
respectively. like. When the key 33 reaches the lower limit, the   In the
above embodiment, during transportation hammer 41 abuts against the stopper
72, and the   after the keyboard apparatus is assembled and kinetic energy
is damped by elastic deformation of  packed, even if the keyboard apparatus
is dropped the stopper 72, Thereafter, when the force applied  while
longitudinal directions of the key 33 and the to the key 33 is removed, the
key 33 and the   45  hammer 41 are vertically arranged and a large hammer
41 are applied with the return characteris-  impact force acts along the
vertical direction, the tic by elastic strain energy stored In the leaf
spring  key 33 and the hammer 41 are not detached and 61 and hence are
returned to the home positions,  are kept in an original assembled state.
That Is, and the switch 52 is turned off again.            when the key 33
is moved In the longitudinal Note that the preflexed leaf spring 61 is
further  50  direction by a predetermined distance due to the flexed by
buckling deformation caused by pivoting  impact force, the projection 40 of
the key 33 abuts motion of the hammer 41 along with key depres-    against
the rubber vibration damping portion 64 or sion operation and gives a
predetermined restore-  the side surface (member removal preventing por-
tion force to the hammer 41. By slightly increasing  tion 65) of the base
portion 62 thereof, thereby a load, flexure of the plate-like leaf spring
61 can  55  limiting excessive movement in the longitudinal di- be
increased. Therefore, a resistive force against  rection of the key 33.
Similarly, when the hammer the pivoting motion produces a key touch
feeling,  41 moves in the direction along which the hammer i.e., a dynamic
touch feeling. In this case, even if a  41 is deviated from the hammer
fulcrum 45 by a    13                EP 0 263 494 B1                    14
predetermined distance, the abutting portion 70   passes, the stopper
member 83 elastically returns. abuts against the peripheral portion 68 of
the slit  The hammer 41 thus engaged with the hammer 66, thereby preventing
removal of the hammer 41.  fulcrum  45 is not easily disengaged therefrom 



Note that In this case, movement (removal) of the  since the stopper member
83 abuts against an key 33 and the hammer 41 in other directions (e.g.,   5
upper inclined surface of the proximal end portion a vertical direction In
Fig. 2) Is prevented by pack-  42 of the hammer 41 when the hammer 41 is to
ing materials.                                    disengage from the hammer
fulcrum 45. An operation for detaching the key 33 and the     After the
hammer 41 is engaged with the ham- hammer 41 after the keyboard apparatus
is un-     mer fulcrum 45 as described above, the key 33 Is packed will be
described with reference to Figs. 5   10  assembled. That is, the key 33 is
moved close to to 7.                                             the frame
31 from the same direction as that of the First, as shown in Fig. 5, the
key 33 is de-   hammer 41. In this case, since a distance between pressed,
and then, as shown in Fig. 6, the leaf   the projecting portion 85 of the
stopper member 83 spring 61 Is pulled out. As a result, the hammer 41
having a function of temporarily stopping the key abuts against the stopper
72 by its weight. There-  15  and the key fulcrum 35 Is shorter than a
length L2 after, as shown in Fig. 7, the key 33 is moved in a  along the
longitudinal direction of the proximal end direction indicated by an arrow
X (the projection 40  portion 34 of the key 33, the projecting portion 85
abuts against the member removal preventing       abuts against a lower
inclined surface 34a of the member 85 and the proximal end portion 34 abut
key 33. When the key 33 is further urged down- against the distal end of
the projecting portion 85),  20  ward. the projecting portion 85 of the
stopper and then the proximal end portion 34 of the key 33  member 83 is
urged against the key 33 and elas- is lifted in a direction indicated by an
arrow Y (in  tically deformed downward in Fig, 10 so that the this state,
the proximal end portion 34 of the key  key 33 can pass. As a result, the
key 33 engages 33 can be moved only upward). After the key 33 Is  with the
key fulcrum 35. After the key 33 passes, thus detached. the hammer 41 is
pulled out from   25  the projecting portion 85 Is elastically returned. In
the slits 66 and 67.                               this case, a small gap
Is produced between the Note that as described above, the projection 40
projecting portion 85 and the key 33 after assem- is constituted by the
side wall of the recess portion  bly of the key 33. However, when the key
33 is to 39 and the member removal preventing portion 65   be moved forward
or upward In Fig. 10, the key 33 is constituted by the actuator portion 47,
respec-  30  abuts against the projecting portion 85 of the stop- tively.
Therefore, the above members can be used  per member 83 having the
temporary key fixing In common, resulting in easy manufacture and re-
function and hence is not easily removed. duction in the number of members.
When the key 33 and the hammer 41 are Assembly of the above keyboard
apparatus will  mounted on the frame 31, the frame 31 is turned be
described below with reference to Fig. 10.  35  over, and the leaf spring
61 is mounted between When the keyboard apparatus is to be assembled,   the
key 33 and the hammer 41. When the frame 31 the frame 31 provided with the
key fulcrum 35, the  is turned over, the key 33 and the hammer 41 tend
hammer fulcrum 45. and the stopper member 83 is   to be removed from the
hammer and key fulcrums prepared by outserting, and then the hammer 41 is
45 and 35, respectively. However, since the projec- engaged with the hammer
fulcrum 45. At this time,  4   ting portion 86 of the stopper portion 83
having the a distance between the distal end of the projecting  temporary
hammer fixing function and the projec- portion 85 having a function of
temporarily stopping  ting portion 85 thereof having the temporary key the
hammer and the hammer fulcrum 45 is shorter   stopping function abut
against the hammer 41 and than a length L1 along the longitudinal direction
of  the key 33, respectively, the hammer 41 and the the proximal end
portion 42 of the hammer 41.  45  key 33 are not removed respectively from
the Therefore, when the hammer 41 is moved close to   hammer and key
fulcrums 45 and 35, After the leaf the hammer fulcrum 45 from above the
frame 31 in  spring is mounted between the key 33 and the Fig. 10, a lower
inclined surface 42a of the hammer  hammer 41, the key 33 and the hammer 41
are 41 abuts against the stopper member 83. There-    urged against the key
and hammer fulcrums 35 after, when the hammer 41 is further moved down-  50
and 45, respectively. Therefore, the key 33 and the ward in Fig. 10, the
stopper member 83 is urged   hammer 41 are operated while maintaining a gap
against the hammer 41 and hence is elastically    between the projecting
portions 85 and 86. deformed downward In Fig. 10. At the same time,
According to the above embodiment, the stop- the stopper member 83
increases the distance to   per member 83 is formed independently of the
key the hammer fulcrum 45 so that the proximal end   55  33, Therefore,
sizes of the respective portions can portion 42 of the hammer 41 can pass
thereth-     be independently set, resulting in easy formation of rough, As
a result, the hammer 41 engages with    the members. Especially, since the
stopper mem- the hammer fulcrum 45. After the hammer 41        ber 83 is
formed integrally with the key fulcrum 35    15             EP0263494B1
16 and the like whose size is close to that of the   the key 33 is
depressed downward, the key 33 is stopper member 83 by outserting, the
stopper      vertically pivoted about the proximal end portion member 83
can be easily manufactured and dis-     thereof, i.e., the pin 35 with
which the proximal end posed in the frame 31.
portion engages. 



Figs. 13 to 16 show a modification of the   5      Since the lower surface
of the recess portion hammer used in the present invention. Note that   39
of the key 33 is biased by the leaf spring 61 the hammer is assembled in
the same structure     and abuts against the actuator portion 145 of the
except for the hammer 41 as that of the embodi-   hammer 141, the hammer
141 is moved downward ment shown in Fig. 3.
along with pivoting motion of the key 33. As a A hammer 141 of this
modification has a metal  10  result, the switch drive portion 143 is moved
down- core member 144. The core member 144 is bent to    ward to turn on
(close) the switch 50. When the be a crank-like shape, and substantially a
half   switch 50 is turned on, a musical tone having a thereof close to the
front portion of the key has a  pitch corresponding to the depressed key 33
is resin edge 144A formed by outserting. The ham-     produced by a
predetermined musical tone forming mer 141 Is partially inserted in the
box-like key 33   15  circuit (not shown) through a loudspeaker or the as
in the embodiment described above.             like. The hammer 141 is
pivotally supported in the      In the above key depression operation, when
vertical plane about the pin 45 fixed to the frame  the key is depressed by
a weak force, the first 31 shown in Fig. 3.
actuator portion 147 is elastically deformed within a As shown in Fig. 13,
a forked switch drive  20  predetermined range (elastic limit) to transmit
the portion 143 projects downward from the hammer      force from the key
33 to the hammer 141 and 141 at a position close to a fulcrum thereof. An
damps an impact force. In this case, a key touch actuator portion 145
projects horizontally above the  can be weakened. When the key is depressed
with switch drive portion 143 of the hammer 141. When   a strong force, the
first actuator portion 147 is the recess portion 39 (hammer drive portion)
of the   25  elastically deformed (the space is further collapsed key 33
shown in Fig. 3 abuts against the actuator  and elastically deformed) by a
predetermined portion 145, the actuator portion 145 pushes the  amount, and
then the second actuator portion 149 hammer 141 down. As shown in Figs. 15
and 16,     is elastically deformed. As a result, plastic de- the actuator
portion 145 is constituted by a first  formation of the first actuator
portion 147 is pre- actuator 147 which is formed of synthetic resin and
30  vented, and the Impact force is damped by the first has a space at a
central portion of an elliptic   and second actuator portions 147 and 149.
There- section, and against which the recess portion 39 of  fore, In this
case, the key touch can be enhanced. the key 33 abuts and a second actuator
portion 149    According to the present Invention, both or one having a
substantially elliptic section, located im-  of the first and second
actuator portions 147 and mediately below the first actuator portion 147,
for  35  149 may be formed by stacking a plurality of supporting the first
actuator portion 147.        elastic members having different moduli of
elas- Therefore, the actuator portion 145 constitutes  ticity along a
pivoting direction of the key 33. In a cushion mechanism, provided between
the key     this case. arbitrary characteristics can be obtained 33 and an
abutting portion of the hammer 141, for  when the impact force is damped.
That is, a suit- damping an impact force produced between the   40  able
key touch feeling can be obtained. key 33 and the hammer 141. In the
cushion             Moreover, in the above embodiment, the first mechanism
145, the first actuator 147 is first elas-  and second actuator portions
are formed Integrally tically deformed upon depression of a key, and
with each other. However, these portions may be then the second actuator
portion 147 is deformed  formed by a so-called two-color molding method.
(the space is collapsed) by a predetermined   46      With the above
arrangement, upon depression amount. That is, a modulus of elasticity of
the   of the key, the key partially abuts against the second actuator
portion 149 is set larger than that  hammer so that the key and the hammer
are of the first actuator portion 147.                 pivoted at the same
time. In this case, the cushion Note that the upper and lower limit
positions of  mechanism provided at the abutting portion be- the key 33 and
the hammer 141 are regulated by a   50  tween the key and the hammer damps
an impact felt member provided as a stopper to the frame 31.  force
produced by abutment of the key and the A locking groove 153 is formed in a
proximal   hammer. As a result, bouncing of the key or the and portion 142
of the hammer 141. One end of      hammer or generation of mechanical noise
(ab- the leaf spring 61 abuts against the locking groove  normal tone) can
be prevented. In this case, at the 153 and is locked thereby.
55  cushion mechanism, the modulus of elasticity of An operation will be
described below.          the first actuator portion Is smaller than that
of the In the keyboard apparatus having the above     second actuator
portion. For this reason, upon de- arrangement, when the key depression
portion of   pression of the key, the first actuator portion is    17
EP 0 263  494 B1 elastically deformed and damps the impact force   first
abuts against the key 33 and Is subjected to as described above, and then
the second actuator  elastic deformation and bending deformation, and
portion is elastically deformed after the first ac-  then the projecting
beam 249 is subjected to elas- tuator portion is elastically deformed by a
predeter-  tic deformation and bending deformation after the mined amount.
As a result, excessive deformation   a   protecting beam 247 is bent by a
predetermined 



of the first soft actuator portion, i,e,, plastic de-  amount. Then, the
projecting beams 251 is simi- formation thereof can be prevented. In other
words,  larly subjected to bending deformation. That Is, the when the key
is normally depressed, the first ac-  modulus of elasticity of the
projecting beam 249 is tuator portion damps the impact force, and when
set smaller than that of the projecting beam 247, the key is strongly
depressed, the second actuator  10  and the modulus of elasticity of the
projecting portion damps the impact force and prevents pias-  beam 251 Is
set smaller than that of the projecting tic deformation of the first
actuator portion. There-  beam 249, respectively. In other words, when the
fore, a suitable key touch feeling can be obtained  key 33 partially abuts
against the cushion mecha- in accordance with the key depression force, and
nism 245 (actuator), high elastic energy is accu- at the same time,
generation of the mechanical  15   mulated by the projecting beam 247 first
(at an noise can be completely prevented,                 initial stage of
key depression), and low elastic Figs. 17 to 20 show still another
modification of  energy is finally accumulated by the projecting the hammer
used in the present invention. This     beam 251 (when key depression is
completed). As hammer is assembled in the structure except for   a result,
a desired key touch feeling can be ob- the hammer 41 of the embodiment
shown In Fig. 3.   20   tained In accordance with the key depression force,
A hammer 241 in this modification has a metal     Note that the upper and
lower limit positions of core member 244. The core member 244 is bent to
the key 33 and the hammer 241 are regulated by be a crank-like shape, and
substantially a half  the felt member provided as a stopper to the frame
thereof close to the front portion of the key has a  31, respectively.
resin edge 244A formed by outserting. The ham-  26    A locking groove 253
by which one end of the mer 241 is partially, loosely inserted In the
box-like  leaf spring 61 is locked is formed in the proximal key 33.
end portion of the hammer 241. The hammer 241 is pivotally supported in the
An operation will be described below. vertical plane about the pin 45 fixed
to the frame    In the keyboard apparatus having the above 31.
30  arrangement, when the key depression portion of As shown in Fig. 17, a
forked switch drive     the key 33 is depressed, the key 33 is pivoted
portion 243 projects downward from the hammer      about the proximal end
portion 34, I.e., the pin 35 241 at a position close to a fulcrum thereof,
An   with which the proximal end portion 34 engages. actuator 245 projects
horizontally from above the    In this case. the lower surface of the
recess switch drive portion 243 of the hammer 241. When    portion 39p is
biased by the leaf spring 61 and the recess portion 39 (hammer drive
portion) of the  abuts against the actuator 245 of the hammer 241. key 33
abuts against the  actuator 245, the actuator  Therefore, as the key 33 Is
pivoted, the hammer 245 pushes down the hammer 241. As shown in         241
is moved downward. As a result, the switch Fig. 18. the actuator 245, is
constituted by three  drive portion 243 is moved downward to turn on
cantilevered projecting beams 247, 249, and 251   40  (close) the switch.
When the switch is turned on, a made of synthetic resin and having a
semicircular  musical tone having a pitch corresponding to the section. As
shown in Fig. 18, the projecting beams  depressed key 33 is produced by a
predetermined 247, 249, and 251 are arranged such that radii (i.e.,
musical tone forming circuit (not shown) through a sectional areas) are
gradually reduced from the    loudspeaker or the like. right beam to the
left beam in Fig. 18 and the   46  In the above key depression operation,
when moduli of elasticity are reduced in the order     the key is depressed
with a weak force at an initial named.
stage of the operation (when the recess portion 39 When the key 33 is
pivoted, the recess portion  of the key 33 is set in a state represented by
an 39 of the key 33 sequentially abuts against curved  alternate long and
short dashed line L8 In Fig, 18), upper surfaces of the projecting beams
247, 249.   50  the projecting beam 247 is subjected to elastic and 251.
deformation and bending deformation (flexure) Therefore, the actuator 245
constitutes a cush-  within a predetermined range, thereby transmitting ion
mechanism, provided at an abutting portion     the force to the hammer 241
and damping an between the key 33 and the hammer 241, for         impact
force which is part of the transmission force damping an impact force
produced therebetween   55  (accumulating the impact force as elastic
energy). (accumulating part of a transmission force as elas-  In this case,
a key touch can be weakened (so- tic energy). In the cushion mechanism 245,
upon   called soft touch can be obtained). When the key is depression of
the key, the projecting beam 247    depressed with a strong force, the
projecting beam    19           EP 0263 494 B1                  20 247 is
subjected to bending deformation by a pre-  key depression differs from
that accumulated when determined amount, and then the projecting beam   key
depression is completed. 249 is similarly subjected to elastic deformation
The other arrangement and operation are the and bending deformation.
Thereafter, as the key 33  same as those of the above modifications. is
further pivoted, the projecting beam 251 is sub-   5  With the above
arrangement, upon depression -           jected to bending deformation when
key depres-     of the key, part of the key abuts against the ham- 



sion is completed (when the recess portion 39 of  mer so that the key and
the hammer are pivoted at the key 33 is set in a state represented by an
the same time. In this case, a cushion mechanism alternate long and dashed
line LE in Fig. 18). As a  provided at an abutting portion between the key
result, part of the transmission force is accumu-  10  and the hammer damps
an impact force produced lated as the elastic energy by the actuator 245,
and  by abutment of the key and the hammer (accu- the impact force is
damped, Therefore, the key     mulates part of a transmission force as
elastic touch is enhanced (so-called hard touch can be    energy). As a
result, bouncing of the key or the obtained).
hammer or generation of mechanical noise (ab- n.              Fig. 19 shows
a modification of the cushion   15  normal tone) can be prevented. In this
case, at the C           mechanism shown in Fig. 18.
cushion mechanism, relatively high elastic energy In this modification, as
shown in Fig. 19, an  is accumulated at an initial stage of key depres-
actuator 265 serving as a cushion mechanism is a   sion, and elastic energy
lower than that accumu- cantilever. The cantilever 265 extends along a lon-
lated at the initial stage is accumulated when key gitudinal direction of
the key. When the key Is  20  depression is completed. Therefore, a
suitable key pivoted, the recess portion 39 of the key abuts    touch
feeling can be obtained in accordance with a y           against a distal
end portion 265a of the cantilever  key depression force while completely
preventing 265 so that the cantilever 265 is subjected to    generation of
the mechanical noise. bending deformation. As a result, the cantilever 265
Fig. 21 shows still another embodiment of the accumulates elastic energy.
In this embodiment, a   26  hammer. A hammer 341 has a stopper portion 325
sectional area of the cantilever 285 is gradually  which is formed by
coating a soft resin material at increased from a distal end to a proximal
end      an intermediate portion of a hook-like metal mem- (toward the
front side of the key). At an initial stage  ber 344. An actuator portion
347, a drive portion of key depression, the distal end portion 265a     350
of a key switch, and a fulcrum portion 331 are having a smaller sectional
area of the cantilever  30  integrally formed with each other by the same
resin 265 abuts against part (the recess portion 39) of  material as that
of the stopper portion 325 at a rear 5           the key as represented by
an alternate long and    end portion of the metal member 344. The actuator
dashed line L6 in. Fig. 19. Therefore, a large    portion 347 engages with
a key and receives a bending moment acts on the cantilever 265, and an
force transmitted from the key upon depression of amount of flexure thereof
is increased, so that the   35  the key. When the hammer 341 pivots
together i.         cantilever 265 accumulates high elastic energy.    with
the key upon depression of the key, the drive When key depression is
completed, part (the re-    portion 350 of the key switch closes a key
switch cess portion 39) of the key abuts against a proxi-  circuit provided
below the hammer 341 to detect mal end portion 265b of the cantilever 255
as      depression of the key. The fulcrum portion 331 is represented by an
alternate long and dashed line  40  brought into contact with a support
shaft 35 pro- LE in Fig, 19. Therefore, moment and flexure be-   vided In a
frame 31 and slidably moves thereon to come smaller than those of the
initial stage, so that  facilitate smooth pivoting motion of the hammer the
cantilever 265 accumulates low elastic energy.  341. The actuator portion
347, the drive portion 350 Other arrangements and operations are the
of the key switch, and the fulcrum 331 are formed same as those of the
above modification.     45  by outserting together with the stopper portion
325, I             Fig. 20 shows still another modification of the  A rear
end edge 326 of the metal member 344 cushion mechanism shown in Fig. 18.
may be covered with a resin material as indicated In this modification, an
actuator 275 is con-  by a broken line In Fig, 21 as needed. Therefore, in
stituted by a cantilever having a uniform sectional  order to form the
above members, the metal mem- area. Similar to the above embodiment, the
elastic  so  ber 344 Is placed In molds and then molten resin is energy is
accumulated by bending of the cantilever  injected in the molds, so that a
plurality of mem- 275. Since the sectional area is uniform, when an  bers
having different functions can be formed at abutting portion at which part
of the key abuts   the same time and the metal member 344 can be against
the cantilever 275 is moved toward the    fixed at a predetermined
position. As a result, man- front side of the key (from LS to LE) as the
key is  55  ufacturing cost of the hammer 341 can be reduced, pivoted,
bending moment acting on a proximal end  and hence manufacturing cost of
the keyboard portion thereof varies. As a result, an amount of the
apparatus using a large number of inexpensive elastic energy accumulated at
an initial stage of  hammers 341 can be greatly reduced. Note that    21
EP 0 263 494 B1                    22 together with the above members, a
receiving por-  surface 43 is formed in the left side surface (Fig, tion
335 of a leaf spring 81 is fixed at the rear end  22) of the proximal end
portion 42 and engages of the metal member 344 by a screw 337. The leaf
with the pin 45. spring 61 flexes and gives the hammer 341 and a       The
hammer 41 has a core member which is key 33 the return characteristics when
depression   5   formed of a predetermined metal so as to have a of the key
is completed. The rear end edge 326 of  predetermined weight. Most of an
outer surface of the metal member 344 serving as a guide portion   the core
member has the edge 41 A formed of a 



of the hammer is covered with the resin material by  resin material by
outserting. The center of gravity outserting. Therefore, when the hammer
341 is to   of the hammer 43 Is located toward the distal end be Inserted
in a slit 66 of the frame 31, an insertion   to  portion 46 (the left end
portion in Fig. 22) along the guide portion slidably moves on the frame 31
longitudinal direction thereof. which constitutes the silt 66. thereby
facilitating   Therefore, when a rear surface of the hammer Insertion
thereof. As described above, since the   41 partially abuts against the key
33, the three rear end edge 326 of the metal member 344 Is       pairs of
projecting pieces 521 and 523 constitute a covered with the resin material,
not only the manu-  15  cushion means 529 for reducing an Impact force
facturing cost of the hammer 341 can be reduced,   produced between the
hammer 41 and the key 33 but also the keyboard apparatus can be easily
as a whole, assembled.                                            A forked
switch drive portion 50 projects down- Figs. 22 to 24 show other
embodiments of the   ward from the hammer 41 at a position close to the
present invention in which an impact force pro-  20   fulcrum portion 45.
That is, when the switch drive duced between the key and the hammer Is re-
portion 50 is moved downward by pivoting motion duced. The same parts as in
the embodiment         of the hammer 41, the switch drive portion 50 shown
in Fig. 3 denote the same reference nu-      abuts against a switch
disposed on the frame 31 merals in Figs. 22 to 24.
and closes (turns on) it. As shown in Figs. 22 and 23, a key 33 has  25
An actuator portion 47 projects horizontally substantially a box-like
shape, and a lower surface  from above the switch drive portion 50 of the
thereof is open. A recess portion 39 is formed In  hammer 41 (Fig. 3). When
a recess portion 39 of each side wall lower portion of the key 33, and as
the key 33 abuts against the actuator portion 47, shown in Fig. 24 In
detail, three pairs of projecting  the actuator portion 47 pushes down the
hammer pieces 521 and 523, each pair of which form an   so  41. That is,
the lower surface of the recess portion inverted V-shaped structure,
disposed along the    39 of the key 33 abuts against the actuator portion
longitudinal direction of the key 33. Inner walls of  47 of the hammer 41.
the projecting pieces 521 and 523 are gradually       As shown in Fig. 3,
the key 33 and the hammer separated from each other, i.e., an interval
between  41 are inserted in the slit 66 formed in the frame the inner walls
Is gradually increased toward lower  35   31. That is, a plurality of slits
37 and 66 are formed portions thereof. The projecting pieces 521 and  in
the vertical plane of the frame 31, and the key 523 are formed integrally
with the key 33 by, e.g..  33 and the hammer 41 are pivoted through the
slits a synthetic resin material. Small pieces 525 and   37 and 66. 527
each having a length shorter than that of each    Note that as shown in
Fig. 3, felt members are of the projecting pieces 521 and 523 project down-
40  fixed in the frame 31 to regulate the upper and ward from a lower
surface between the projecting    lower limit positions of the hammer 41,
In addition, pieces 521 and 523.                                as shown in
Fig. 3, the felt members (stoppers) 57 The hammer 41 is disposed below and
along      and 59 for limiting the upper and lower positions of the key 33.
As shown In Fig. 22, the hammer 41 is  the key 33 are similarly fixed at
predetermined bent to be substantially a crank-like shape. As  45
positions of the frame 31. shown In Fig. 3, the hammer 41 is partially
inserted  As shown in Fig. 22, reference numeral 61 in the box-like key 33,
and as shown in Fig. 24, the  denotes a rectangular metal leaf spring
having a hammer 41 is inserted between the pair of projec-  predetermined
modulus of elasticity. One end 80 of ting pieces 521 and 523 to abut
against (engage   the leaf spring 61 abuts against and is locked by a with)
the inner walls thereof.                50  locking groove 63p formed in a
position closer to As shown in Fig. 22, the hammer 41 is pivotally  an end
(opposite to the engaging surface 43) from supported in the vertical plane
about a pin 45     the fulcrum portion 45 of the proximal end portion
(which has a circular section and is formed by     42 of the hammer 41. A
width of the other end outserting similar to a pin 35) fixed at an edge
portion 81 of the leaf spring 61 is smaller than the portIon of the slit 37
opposite to the pin 35. That is,  55  end portion 80 and the portion 81 Is
inserted in a the hammer 41 is provided to be pivoted vertically  groove
formed in the pin 35 which is a fulcrum of a about the pin 45 in the same
vertical plane as that  pivoting motion of the key 33, An upper surface of
of the key 33. Note that the semicircular engaging  the end portion 81
pushes up a lower surface of 12    . 23                EP 0 263 494 B1
24 the end portion 34 of the key 33.                     Intervals of a
plurality of pairs of the projecting In the keyboard apparatus having the
above      pieces may be reduced step by step to Increase a arrangement,
when the front end portion 38 (distal  resistive force produced when the
hammer strikes is           end portion) of the key 33 is pushed downward,
the  them. A shape formed between the above projec- a           key 33 is
pivoted about the proximal end portion   5   ting pieces is not limited to
a V shape but may be Of           34, I.e. the pin (pivot shaft) 35.
a U shape, and a material which damps the impact 



Since the lower surface of the recess portion  force such as a felt
material may be adhered /ity          39 of the key 33 abuts against the
actuator portion  thereon. d            47 of the hammer 41, the hammer 41
is moved           Figs. 28 to 29 show still another embodiment the
downward along with pivoting motion of the key 33.  10  of the present
invention in which a movement regu- That is, the hammer 41 is pivoted about
the pin   lating means for regulating movement of the key in r
(fulcrum) 45, and the switch drive portion 50 urges  a widthwise direction
thereof is provided at a front ee           the switch. That is, the switch
is turned on, and a  side of the key. The same parts as in Fig. 3 denote a
musical tone having a pitch corresponding to the  the same reference
numerals in Figs. 26 to 29. depressed key 33 is produced by a predetermined
15  In Figs. 26 to 29. each side wall 612 partially 33           musical
tone forming circuit (not shown) through a  projects downward from an end
portion (key de- loudspeaker or the like,                          pression
portion) 38 at the front side along the When the key 33 Is released, the
key 33 and    longitudinal direction of a key 33. A lower end of the
the hammer 41 are pivoted in an opposite direction  this projecting portion
641 is bent to the left in Fig. by a biasing force of the leaf spring 61
since the  20  3. As shown in Fig. 27, this bent portion 643 is key 33 and
the hammer 41 are given the return      inserted in a slit 647 formed
between a plurality of characteristics by the leaf spring 61. The key 33
stopper portions 645 having a predetermined width 31           and the
hammer 41 abut against the stopper 57      and projecting from a frame 31.
Intervals between and a stopper 71 and are returned to their upper  the
stopper portions 645 are minimized In consid- illy         limit positions,
respectively,                25  eration of an assembly error, a
manufacturing error. he              In this case, if the key 33 is
abruptly released  and the like. An upper surface of the bent portion of
after strong depression, the rear surface of the   643 abuts against the
stopper (felt) 57, thereby hammer 41 partially engages with the inner walls
of  regulating the upper limit position of the key 33 the  inverted
V-shaped projecting pieces 521 and   during the pivoting motion. 523. As a
result, the distance between the projec-  30  Since the stopper portions
645 project from the ting pieces 521 and 523 is increased (elastically
frame 31 to be separated from each other by deformed) to damp the impact
force. The hammer    predetermined intervals, grooves 649 having a pre- 41
finally abuts against the small pieces 525 and  determined width are formed
between upper ends 527. and the impact force is completely damped.
thereof. The side walls 612 of the end portion 38 of Since the projecting
pieces 521 and 523 form the  35  the key 33 are inserted in the grooves 649
when Inverted V shape, the hammer 41 can be removed    the key Is
depressed. That Is, the stopper portion from the inner walls thereof.
645 is disposed at the end portion 38 along the When the hammer 41 Is
pivoted, the abutting   longitudinal direction of the key 33 to serve as a
portion of the hammer 41 with respect to the key  regulating means 651 for
regulating movement d              33 is moved in the longitudinal
direction thereof. In  40  along the widthwise direction (transverse
direction) this case, the three pairs of projecting pieces 521  of the key
33. In other words, along a vertical and 523 constantly damp the
predetermined im-      pivoting direction of the key 33, inner wall
surfaces pact forces, respectively.                         of the side
walls 612 at the upper portion of the d              Fig, 25 shows a
modification of the embodi-    key 33 engage with and abut against side
wall ments shown in Figs. 22 to 24. As shown In Fig.  45  surfaces of the
grooves 649 at the upper portion of 25, projecting pieces 505 and 507
project from    the stopper portion 645, and substantially at the side
walls of the lower surface of the key 33 to   same time, the bent portions
643 at the lower form an Inverted V shape. The hammer 41 is         portion
of the key 33 engage with and abut against L          partially inserted
between the pair of projecting  Inner wall surfaces of the slits 647.
Therefore, not pieces 505 and 507 and engages therewith. In  50  only the
movement in the widthwise direction of the order to facilitate elastic
deformation, the projecting  key 33 but also so-called twisting about an
axis of pieces 505 and 507 are formed of a material hav-  the key 33 in
which, for example, the upper portion ing a modulus of elasticity smaller
than that of the  of the key 33 displaces to the right and the lower key
33. Other arrangements and operations of this  portion thereof is displaced
to the left, can be modification are the same as those of the above  55
prevented. Note that as shown in Figs. 28 and 29, embodiments, and a
detailed description thereof   most of the surface of each stopper portion
645 is will be omitted.                                  covered with a
resin material by outserting. 13    28                 EP 0 263 494 B1
30 spring member (61) which biases said       9. A keyboard apparatus
according to claim 7 or corresponding weight member (41) and           8,
wherein said switch (52) has a fixed contact said corresponding key (33) to
initial         on a printed circuit board (54) and a movable state,
member having a movable contact (56, 58) characterized by
5       arranged to oppose said fixed contact at a said common spring
member (61) is made of a         predetermined  interval, and  said
movable spring plate and is disposed between said           member includes
an urged portion of a flexible 



corresponding weight member (41) and of said        material. corresponding
key (33). 10  10. A keyboard apparatus according to claims 7 or 2. A
keyboard according to claim 1, wherein each        8, wherein said switch
(52) has two fixed con- of said weight members (41) and each of said
tacts formed on a printed circuit board (54) biassing members are
positioned between the         and a movable member having a movable con-
Inner side walls of the corresponding key (33),    tact (56, 58)
constituting two switch portions 15      arranged to oppose said fixed
contact at a 3. A keyboard apparatus according to claim 1.
predetermined  interval, and  said  movable wherein each of said keys (33)
has a point of       member includes two cylindrical urged por- application
for pivoting a corresponding one of     tions of a flexible material and a
coupling said weight members (41) in the same rota-          member for
coupling said cylindrical urged tional direction as a pivoting direction of
said  20  portions to said fixed two contacts. each key (33) when said each
key (33) is depressed.                                      11. A keyboard
apparatus according to claim 10, wherein said switch (52) comprises a
2-make 4. A keyboard apparatus according to one of the         switch which
is closed at different timings. preceeding claims, wherein the second pivot
25 fulcrum (45) is located closer to a front side of  12. A keyboard
apparatus according to claim 11. said key (33) than the first pivot fulcrum
(35)     wherein welding preventing means (697) is is.
provided in one of said urged portions con- stituting a switch portion,
which Is closed first, S. A keyboard apparatus according to one of the   so
of said two switch portions. preceeding claims, wherein the first and sec-
ond pivot fulcrums (35, 46) are located on a    13 A keyboard apparatus
according to claim 12, single plane.       .
wherein said welding preventing means is a recess or a projection (95, 701,
711, 713, 721, 6, A keyboard apparatus according to claim 3,  35       723,
725). wherein the point of application is provided at a side where a center
of gravity of said weight  14. A keyboard apparatus according to one of the
member (41) is located with respect to. said        proceeding claims,
wherein a cushion mecha- second pivot fulcrum (45) of said weight mem-
nism (145) Is provided between the point of ber(41).
40      application of said key (33) and said weight member (41). 7. A
keyboard apparatus according to one of the claims 1 to 6, further
comprising a switch drive  15. A keyboard apparatus according to claim 14,
portion (50) provided in said weight member         wherein said cushion
member (145) comprises (41), a touch response switch (52) provided in  45
a first actuator portion (147) which is first elas- association with said
switch drive portion (50),    tically deformed upon depression of a key
(33) and a control circuit, controlled by an operation   and a second
actuator portion (149) elasticity of said switch (52), for controlling
production of  deformed after said first actuator portion (147) a musical
tone, and wherein when said weight       is deformed by a predetermined
amount and member (41) is pivoted in accordance with a   50    having a
modulus of elastically larger than the key depression operation of said key
(33), said     modulus of elasticity of said first actuator por- switch
drive portion (50) operates said switch      tion (147). (52), and said
switch (52) controls said control circuit.
16. A keyboard apparatus according to claim 16. 55      wherein at least
one of said first and second 8.  A keyboard apparatus according to claim 7,
actuator portions is constituted by a plurality of wherein said switch
(52)is a 2-make switch.         elastic members (247, 249, 251) having dif-
ferent modull of elasticity.    27                EP 0 263 494 B1
28 these projections 711 and 713 reduce the contact  ing portion 798 when
it is removed from the ful- area and the contact force. That is, the
projections  crum of the key 33, an Impact force can be 711 and 713
constitute a welding preventing       damped and reduced, thereby
preventing a dam- means.                                            age to
the projection 40 of the key 33 made of a Figs. 33 and 34 show still
another embodiment   5   synthetic resin material. of the present
invention.                             Other arrangements and operations
are the According to this embodiment, a projection 721  same as those of
the embodiment shown in Fig, 3. is formed on an Inner surface of the urged
portion    Figs, 37 and 38 show still another modification 



691, and two projections 723 and 725 are formed   of the engaging portion
of the present invention. on an inner surface of the contact portion 689.
10  The same parts as in Fig. 3 denote the same These projections 721, 723,
and 725 are arranged  reference numerals in Figs. 37 and 38. offset from
each other so that relatively large       In Figs. 37 and 38. a side wall
at the projection spaces 727 are formed at both sides upon de-      40 of
the switch drive portion 50 of the hammer 41 formation. Small bubble-like
sealed spaces 729 are  is formed of resin by outserting to serve as an
formed Inside the projections 721, 723. and 725,  15  abutting portion 790,
That is, when the hammer 41 respectively. Therefore, the urged portion 691
and  moves to the right in Fig. 37 by a predetermined the contact portion
669 are brought into tight con-  distance, the abutting portion 790 abuts
against a tact with each other and deformed, elastic restora-  peripheral
portion 791 to the right of the slit 60 of tion forces of the projections
721, 723, and 725 are  the frame 31, thereby regulating movement of the
further increased. As a result, restoration forces of  20  hammer 41.
Therefore, the peripheral portion 791 both the urged portion 691 and the
contact portion  constitutes a regulating portion. As a result, in 669 can
be further increased, and welding there-   addition to the above effect,
the number of mem- between can be prevented almost completely. The   bers
can be reduced since the members can be projections 721, 723, and 725 and
the sealed      commonly used. spaces 729 thereof constitute a welding
preventing   25  Other arrangements and operations are the means as a
whole.                                 same as those of the above
embodiment. In the above embodiments, the movable con-         Moreover, in
Fig. 3, the hammer 41 can be tact is formed to be cylindrical. However, the
mov-  made smaller by embedding a metal member hav- able contact may be
partially notched.            ing larger mass than that of the core metal
at a Note that the welding preventing means Is not  so  proper position
such as 0. limited to the projections or the recesses in the
Furthermore, in Fig. 22, the stopper portion is above embodiments. For
example, at least one of   provided vertically along the side walls of the
key the opposing surfaces of the urged portion and the  so as to regulate
movement of the key In a trans- contact portion may be coated with Teflon
or the  verse direction. However, a guide portion may be like. That is,
welding is prevented by reducing an   35  extended downward from the key,
and stopper adhesion force of rubber. It is a matter of course  members for
regulating movement of the key in the that a nonadhesive material Is not
limited to Teflon  transverse direction may be provided at both sides but
other resin materials or the like may be used,  of the guide member. In
addition, the above band-like projection may be formed by a material other
than rubber, e.g., a   40   Claims metal wire. It Is a matter of course
that the present inven-  1. A keyboard apparatus of an electronic musical
tion is not limited to the above embodiment but      instrument,
comprising: various applications and modifications may be           - a
plurality of keys (33), each of which made within the scope of the claims.
45            pivots about a first pivot fulcrum (35); For example, Figs.
35 and 36 show still another        a plurality of weight members (41) cor-
modification of. the engaging portion of the present       responding to
said keys (33) respective- invention. The same parts as in Fig. 3 denote
the          ly. each of which is positioned below same reference numerals
in Figs. 35 and 36.                each of the corresponding keys (33) and
In this embodiment, a rubber vibration damping   so     pivots about a
second pivot fulcrum (45) portion 797 of the actuator portion 47 formed in
the       in cooperation with the corresponding hammer 41 is formed such
that a right end portion          key (33) to provide the corresponding
thereof reaches sides of a proximal end portion 62         key (33) with
inertia of the weight mem- and an abutting portion 63, i.e., extends
vertically.      ber (41) when the corresponding key (33) As a result, a
member removal preventing portion   65     is depressed; and 796 is
constituted by the vibration damping portion     - a plurality of biasing
means correspond- 797. Therefore, If a projection of the key 33 ab-
ing to said keys (33) respectively, each ruptly abuts against the member
removal prevent-          of which is constituted by a common 15    27
EP0263 494 B1                       28 these projections 711 and 713 reduce
the contact   ing portion 798 when it is removed from the ful- area and the
contact force. That is. the projections  crum of the key 33, an impact
force can be 711 and 713 constitute a welding preventing        damped and
reduced, thereby preventing a dam- means.
age to the projection 40 of the key 33 made of a Figs. 33 and 34 show still
another embodiment   5   synthetic resin material. of the present
invention.                              Other arrangements and operations
are the According to this embodiment, a projection 721  same as those of
the embodiment shown in Fig. 3. is formed on an Inner surface of the urged
portion     Figs, 37 and 38 show still another modification 



691, and two projections 723 and  725 are formed   of the engaging portion
of the present invention. on an inner surface of the contact portion 689.
10   The same parts as in Fig. 3 denote the same These projections 721,
723, and 725 are arranged   reference numerals In Figs. 37 and 38. offset
from  each other so that relatively large      In Figs. 37 and 38, a side
wall at the projection spaces 727 are formed at both sides upon de-
40 of the switch drive portion 50 of the hammer 41 formation. Small
bubble-like sealed spaces 729 are  is formed of resin by outserting to
serve as an formed inside the projections 721, 723, and 725,  15  abutting
portion 790. That is, when the hammer 41 respectively. Therefore, the urged
portion 691 and  moves to the right in Fig. 37 by a predetermined the
contact portion 689 are brought into tight con-  distance, the abutting
portion 790 abuts against a tact with each other and deformed, elastic
restore-  peripheral portion 791 to the right of the slit 60 of tion forces
of the projections 721, 723, and 725 are  the frame 31, thereby regulating
movement of the further increased, As a result, restoration forces of  20
hammer 41. Therefore, the peripheral portion 791 both the urged portion 661
and the contact portion  constitutes a regulating portion. As a result, in
669 can be further increased, and welding there-   addition to the above
effect, the number of mom- between can be prevented almost completely. The
bers can be reduced since the members can be projections 721, 723. and 725
and the sealed       commonly used. spaces 729 thereof constitute a welding
preventing   25  Other arrangements and operations are the means as a
whole.                                  same as those of the above
embodiment. In the above embodiments, the movable con-          Moreover,
in Fig. 3, the hammer 41 can be tact is formed to be cylindrical. However,
the mov-  made smaller by embedding a metal member hav- able contact may be
partially notched.             ing larger mass than that of the core metal
at a Note that the welding preventing means is not  30  proper position
such as 0. limited to the projections or the recesses in the
Furthermore, in Fig. 22, the stopper portion is above embodiments. For
example, at least one of    provided vertically along the side walls of the
key the opposing surfaces of the urged portion and the  so as to regulate
movement of the key In a trans- contact portion may be coated with Teflon
or the    verse direction. However, a guide portion may be like. That is,
welding is prevented by reducing an   35  extended downward from the key,
and stopper adhesion force of rubber. It is a matter of course  members for
regulating movement of the key in the that a nonadhesive material is not
limited to Teflon  transverse direction may be provided at both aides but
other resin materials or the like may be used.  of the guide member. in
addition, the above band-like projection may be formed by a material other
than rubber, e.g. a   40   Claims metal wire. It is a matter of course that
the present inven-  1. A keyboard apparatus of an electronic musical tion
is not limited to the above embodiment but        instrument, comprising:
various applications and modifications may be             - a plurality of
keys (33), each of which made within the scope of the claims.          45
pivots about a first pivot fulcrum (35); For example, Figs. 35 and 36 show
still another         a plurality of weight members (41) cor- modification
of the engaging portion of the present         responding to said keys (33)
respective- invention. The same parts as in Fig. 3 denote the          ly,
each of which is positioned below same reference numerals in Figs. 35 and
36.                 each of the corresponding keys (33) and In this
embodiment, a rubber vibration damping   so      pivots about a second
pivot fulcrum (45) portion 797 of the actuator portion 47 formed in the
In cooperation with the corresponding hammer 41 is formed such that a right
end portion           key (33) to provide the corresponding thereof reaches
sides of a proximal end portion 62          key (33) with inertia of the
weight mem- and an abutting portion 63, i.e., extends vertically.       ber
(41) when the corresponding key (33) As a result, a member removal
preventing portion   55      is depressed; and 798 is constituted by the
vibration damping portidh        a plurality of biasing means correspond-
797. Therefore, if a projection of the key 33 ab-           ing to said
keys (33) respectively, each ruptly abuts against the member removal
prevent-            of which is constituted by a common 15    25
EP  0 263 494  B1   26    *  C  L  M  S  * In the keyboard apparatus having
the above     portion, I.e., about the pin 35 with which the proxi-
arrangement, when the end portion 38 of the key    mal end portion engages.
33 is pushed down, the key 33 is pivoted in the       Since the lower
surface of the recess portion of vertical plane about one end thereof,
i.e., about the  the key 33 Is biased by the leaf spring 61 and pin 7 with
which the one end engages.         5   abuts against the actuator 47 of the
hammer 41, Even If a performer does not accurately de-    the hammer 41
moves downward along with the press the key depression portion 38
vertically, the  pivoting motion of the key 33. That is, the hammer key 33
slightly displaces In the widthwise direction  41 is pivoted about the pin
(fulcrum) 45, and the 



thereof. Therefore, the side walls 612 and/or the  switch drive portion 50
abuts against the urged bent portions 643 of the key 33 abut against the
10  portion 691 of the movable contact 677 and urges inner wall surfaces
respectively of the grooves 649  it. The urged portion 691 is elastically
deformed, and/or the slits 647, thereby regulating the move-  and the
projection 695 is brought into contact with ment of the key 33. That Is,
the key depression   the opposite surface of the contact portion 669.
portion 38 is pivoted substantially in the vertical  Therefore, the contact
portion 689 Is elastically plane and hence is not excessively twisted or
de-  15  deformed to be brought into contact with the fixed viated In the
widthwise direction. As a result, dam-  contact and short-circuits It. That
is, the switch is age to a mounting portion of the key 33 caused by  turned
on. excessive twisting and the like can be prevented.     In this case, the
urged portion 691 is not Figs. 30 and 31 show other embodiments of
brought into perfect contact with the contact portion the present invention
in which different structures  20  689 because the projection 695 is
present. That is, of the switch 52, especially a movable contact
predetermined spaces are formed at both sides of thereof are shown.
the projection 695, and a contacting surface area Is In the embodiment of
Fig. 30, a movable con-   reduced as a whole, thereby preventing welding
tact 677 made of silicone rubber is disposed       between the urged
portion 691 and the contact through a spacer. A fixed contact of a
predeter-  25  portion 689. For this reason, when the key 33 Is mined
pattern and its peripheral circuit are printed  released, the urged portion
691 instantaneously on an upper surface of a printed circuit board. A
restores its original shape by a recovering force predetermined window Is
formed In the spacer so   (elastic force) of the rubber, and substantially
at the that the fixed contact is exposed upward. A pair of  same time, the
contact portion 689 is similarly cylindrical portions 665 of the movable
contacts  so  restored. That is, the response characteristic can 677 are
disposed Immediately above the window.     be assured when the switch is
kept off, and a Legs of the switch drive portion 50 are arranged
vibration of the contact portion 689, i.e., a so-called above the
cylindrical portions 885.                chattering phenomenon which is
repetition of The movable contact 677 has band-like con-     ON/OFF can be
completely prevented. ductive portions 687 made of conductive rubber at  35
Since the movable contact 677 has the pair of lower half portions of the
pair of. cylindrical portions  cylindrical portions 665, two switches are
closed at 685, respectively. A lower half of each cylindrical  different
timings. Therefore, a difference between portion 685 constitutes a contact
portion 689 which  the timings is detected to control a volume, an is
brought Into contact with the fixed contact and  envelop change, a tone
color, and the like of a closes (turns on) it. and an upper half portion
40  musical tone. thereof constitutes an urged portion 691 which is
Fig. 31 shows still another embodiment of the urged by the switch drive
portion 50 and is brought  present invention. Into tight contact with the
contact portion 689,      In this embodiment, a number of small projec-
respectively. A circular space is formed between  tions 701 having a
saw-tooth like sectional shape the urged portion 691 and the contact
portion 689   45  are formed on an inner surface of the cylindrical which
oppose each other.                           portion 685 of the movable
contact 677. The pro- A band-like projection 695 projects from a low-
jections 701 are projections formed on opposing er surface (surface
opposite to the contact portion  inner surfaces of both the urged portion
681 and 689) of the urged portion 691 of one of the cylin-  the contact
portion 689. When the urged portion drical portions 685. The projection 695
constitutes  so  691 is brought into tight contact with the contact a
welding preventing means 697 for preventing      portion 689, the
projections 701 reduces a contact welding of the urged portion 691 when the
urged    area and a contact force, Therefore, the projections portion 691
is brought into tight contact with the  701 constitute a welding preventing
means. contact portion 689.                             .    Fig. 32 shows
still another embodiment of the The switch having the above arrangement
will  55  present Invention, be described below in association with Fig. 3.
In this embodiment, two projections 711 and When the end portion of the key
33 is pushed       713 are formed on an inner surface of the contact down,
the key 33 is pivoted about its proximal end  portion 689. Similar to the
above embodiment, 14    7 JAN,'95    15:27         DERWENT INFO LTD
DERWENT INFO LTD  3177  P. 1 FROM: 4th Floor 31                EP 0 263 494
B1 17. A keyboard apparatus according to claim 14,        stituted by a
plurality of projections (247, 249, wherein said cushion meachnism (145)
accu-          251) arranged in a longitudinal direction of said mulates,
as elastic energy in an initial period of  key (33), and said plurality of
projections (247, key depression, a predetermined component           249,
251) sequentially abut against said key of a force applied at the point of
application   5  (33) in accordance with pivoting motion of said from said
key (33) to said weight member (41)        key (33). 



and accumulates, as elastic energy during and/or after key depression, part
of force com-  24. A keyboard apparatus according to claim 3, ponents
applied from said key (33) to said          wherein said spring (61)
comprises a single weight member (41) smaller than the force   10
elastic member acting on both of said weight applied in the initial period
of key depression.    member (41) and said key (33) In a direction opposite
to a pivoting direction of said key (33) 18. A keyboard apparatus according
to claim 17,        and said weight member (41) upon depression wherein
said cushion mechanism comprises an         of said key (33). actuator
(265) fixed to one of said key (33) and   15 said weight member (41) and
abutting against    25. A keyboard apparatus according to claim 24, the
remaining one. said actuator (265) is sub-      wherein the pivot fulcrums
(35, 45) of said key jected to bending deformation to accumulate
(33) and said weight member (41) are provided the elastic energy, and a
bending moment            on a frame (31), and said elastic member acting
on said actuator (265) is large in the   20  extends between the pivot
fulcrum (35) of said initial period of key depression and is smaller
key (33) and an end portion near the pivot than the bending moment of the
initial period       fulcrum (45) of said weight member (41). of key
depression during and/or after key de- presslon.
26. A keyboard apparatus according to claim 25. 25      wherein a stopper
member (83) having an 19. A keyboard apparatus according to claim 18,
elastic projecting portion (85) projecting toward wherein bending rigidity
of an abutting portion     to pivot fulcrum (35) of said key (33) is ar- of
said actuator (265) in the initial period of key  ranged on said frame (31)
between the ful- depression is smaller than the bending rigidity     crums
(35, 45) of said key (33) and said key thereon during and/or after key
depression.  so     weight member (41), and during assembly of said key
(33), said (33) engaged with the pivot 20. A keyboard apparatus according
to claim 18,        fulcrum (35) is pushed in a key depression wherein a
sectional area of said abutting por-      direction while said projecting
portion (85) is tion of said actuator (265) in the initial period of
elastically deformed, thereby preventing re- key depression is smaller than
the sectional  35    moval of said key (33) from the pivot fulcrum area
thereon during and/or after key depres-       (35). sion. 27. A keyboard
apparatus according to claim 26, 21. A keyboard apparatus according to
claim 18,        wherein said stopper member (83) is formed wherein a
modulus of elasticity of said abutting   40  by outserting with respect to
said frame (31). portion of said actuator (265) is smaller than the modulus
of elasticity thereof during and/or  28  A keyboard apparatus according to
one of the after key depression.                               claims 25 to
27, wherein said stopper member (83) has a second projecting portion
projecting 22. A keyboard apparatus according to claim 17,  46    (86)
toward the pivot fulcrum  (45) of said wherein said cushion meachanism
comprises           weight member (41), and during assembly of an actuator
(265) fixed to one of said key (33)     said key (38), said weight member
(41) en- and said weight member (41) and abutting            gaged with the
pivot fulcrum (45) is pushed in against the remaining one, said actuator
(265)      the key d`pression direction of said key (33) is elastically
deformed to accumulate the elas-  so  while said second projecting portion
(86) is tic energy, and a modulus of elasticity of an       elastically
deformed, thereby preventing re- abutting portion in the initial period of
key       moval of said weight member (41) from the depression is larger
than the modulus of elas-      pivot fulcrum (45). ticity thereof during
and/or after key depres- sion.                                      55  29.
A keyboard apparatus according to claim 25, wherein said key (33) comprises
a hollow 23. A keyboard apparatus according to claim 14,       member, and
a stopper member (83) for regu- wherein said cushion mechanism (245) is
con-        lating excessive elastic deformation of said 17    27 JAN, '95
15:28         DERWENT INFO LTD                          DERWENT INFO LTD
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34    [err] *   C   L   M   S   * elastic member (61) is arranged on said
frame       prises a groove (39p) which is formed In the (31) between the
fulcrum (35) of said key (33)      proximal end portion or the pivot
fulcrum (35) and the pivot fulcrum (45) of said weight mem-      of said
key (33) and In which one end of said 



ber (41) such that said stopper member (83) is      elastic member (61) is
loosely inserted and a housed inside said hollow member of said key    5
movement regulating portion (81A) which is (33).
formed in said elastic member (61) and abuts against one end wall of said
groove (39p) to 30. A keyboard apparatus according to claim 25,
regulate movement of said key (33) in the wherein a stopper member (83) for
regulating       longitudinal direction thereof. excessive elastic
deformation of said elastic  10 member (61) is arranged on said frame (31)
37. A keyboard apparatus according to one of the between the fulcrum (35)
of said key (33) and       preceeding claims, wherein said weight mem- the
pivot fulcrum (45) of said weight member        ber (41) is a metal member
and a surface (41).                                              thereof is
partially coated with a resin. 15 31. A keyboard apparatus according to
claim 30,     38 A keyboard apparatus according to claim 37, wherein said
stopper member (83) is arranged        further comprising a stopper (71)
for regulating to be separated from said elastic member (61)       a pivot
range of said weight member (41) by a predetermined interval when said key
(33)      caused by spring bias, and wherein said is not depressed or
depressed.             20       weight member (41) comprises a stopper en-
gaging portion (41Ab) which engages with said 32 A keyboard apparatus
according to claim 25,          stopper (71). and an actuator portion
(41Aa) wherein said key (33) has removal preventing        which receives a
force from said key (33) and means for preventing removal of said key (33)
said stopper engaging portion (41Ab) are from the pivot fulcrum (35).
25       formed of the resin on said metal member. 33 A keyboard apparatus
according to claim 32.      39. A keyboard apparatus according to claim 37
or wherein said removal preventing means com-         38. further
comprising a switch drive portion prises a groove (39p) which is formed in
a          (143) provided to said weight member (141). a proximal end
portion of the pivot fulcrum (35)  30  touch response switch (52) provided
in associ- of said key (33) and in which an end of said        ation with
said switch drive portion (143) and a elastic member (61) is loosely
inserted and a       control circuit, controlled in accordance with an
movement regulating portion (81A) which is          operation of said
switch (52) for controlling formed in said elastic member (61) and abuts
production of a musical tone, and wherein against one end wall of said
groove (39p) to  35    when said weight member (141) is pivoted in regulate
movement of said key (33) in the            accordance with a key
depression operation of longitudinal direction thereof.
said key (33), said switch drive portion (143) operates said switch (52) to
control said control 34. A keyboard apparatus according to claim 25,
circuit, and at least an end portion (153) which wherein said elastic
member (61) partially en-   40  engages with the pivot fulcrum (45) of said
gages with part of said key (33) to urge said       weight member (41), and
actuator portion (145) key (33) against said pivot fulcrum (35). one
which receives a force from said key (33) and end portion (81) of said
elastic member (81) at     said drive portion (143) are formed of the resin
a side of said pivot fulcrum (35) of said key       coated on said metal
member. (33) can be slidably moved in a groove (39p)  45 formed at said
pivot fulcrum (35), and a hold-  40. A keyboard apparatus according to
claim 38. ing portion (80) is formed at the other end         wherein said
weight member (41) comprises a portion of said elastic member 6 extends in
guide portion (41Aa) which is pivoted across a the longitudinal direction.
frame (31) upon depression of said key (33), so      said guide portion
being formed of the resin 35. A keyboard apparatus according to claim 25,
coated on the metal member. wherein said apparatus comprises removal
preventing means for preventing removal of      41. A keyboard apparatus
according to claim 25. said weight member (41) from the pivot ful-
further comprising a stopper (71) for regulating crum (45).
55       a pivot range of said weight member (141) caused by spring bias,
and wherein said 36. A keyboard apparatus according to claim 35,
weight member (141) Is a metal member, and wherein said removal preventing
means com-          a stopper engaging member (144A), which en-    35
EP 0  263 494 B1                        36 gages with said stopper (71) of
said weight    60. A keyboard apparatus according to claim 49, member (41),
an actuator portion (145) which       wherein said regulating means (651)
Is con- receives a force from said key (33), and an        stituted by a
stopper (641) extending vertically and portion (153) of said weight member
(41)        along both side walls of said key (33). with which said elastic
member (61) engages   5 



are formed of the resin coated on said metal    51. A keyboard apparatus
according to one of the member.
proceeding claims. wherein said key (33) has a projection (641) projecting
downward, the pivot 42. A keyboard apparatus according to claim 38,
fulcrums (35, 45) of said key (33) and said wherein an insertion guide
portion (41A) of said  1O  weight member (41) are provided on a frame
weight member for guiding insertion Into a          (31), and a member
removal preventing portion space (66) formed in a frame (31) during as-
(65) is provided to abut against said projection sembly is formed of the
resin coated on said       (841), said member removal preventing portion
metal member.                                       (65) being supported by
said frame (31), so 15     that said projection (641) engages with said 43
A keyboard apparatus according to claim 3,          member removal
preventing portion (65) when wherein a second material having large weight
said key (33) is moved in a direction apart is embedded in said weight
member (41).            from the pivot fulcrum (35), thereby preventing
removal of said key (33) or said weight mem- 44. A keyboard apparatus
according to one of the   20  ber (41) from the pivot fulcrum (45).
preceeding claims, comprising further cushion means for reducing an impact
force produced     52. A keyboard apparatus according to claim 51, when
said weight member (41) strikes against        wherein said member removal
preventing por- said key (33) during returing of said weight        tion
(65) is provided to said weight member member (41) to the initial state by
a spring   25   (41). biasing force upon releasing of said key (33). 53 A
keyboard apparatus according to claim 52. 45. A keyboard apparatus
according to claim 44,        wherein said member removal preventing por-
wherein said further cushion means has pro-         tion (65) is provided
to an actuator portion of jecting places (521, 523) projecting downward  30
said weight member (41). from a lower surface of said key (33), such that
an interval therebetween is gradually increased  PatontansprUche downward,
and said weight member (41) par- tially abuts against inner walls of said
projec-  1. Klaviatur sines eiektronischen  Musikinstru- ting pieces (521.
523).                    35       ments - mit einer Vielzahl von Tasten
(33). die 46. A keyboard apparatus according to claim 45,
jsweils um Gin orstes Schwenklager (36) wherein said projecting pieces
(521, 523) are            schwenken; disposed in the longitudinal direction
of said        - mit ainer den Tasten (33) entsprschen- key (33) by a
plurality of pairs.          40            den  `IlWIahl von
Gewichtselernenten (41), die unteF don entspr-chenden Ta- 47. A keyboard
apparatus according to claim 45 or           sten (33) angeordnet sind und
im Zu* 45. wherein each of said projecting pieces              sammenwirken
mit diesen jewells um win (521, 523) is formed of a material having a
zweites Schwenklager (45) schwenken. modulus of elasticity smaller than the
modulus   45     um beim Drtcken der zugehtrigen Taste of elasticity of
said key (33).                          (33) d0eser die Trigheit des
Gewichtsele- ments (41) zu erteilen; und 48. A keyboard apparatus according
to one of               mit einer den Tasten entsprechenden claims 45 to
47, wherein small pieces (525.             Vielzahl von
Vorspannelnrichtungen, die 527) shorter than said projecting pieces (521.
50      jeweils aus ainem gemeinsamen Feder- 523) are arranged between said
projecting               element (61) bestehen. die das entspre- pieces
(521, 523).                                      chende Oewichtmelement
(41) und die entuprechende Taste (33) in don An- 49. A keyboard apparatus
according to one of the            fangszustand vorspannt. proceeding
claims, wherein regulating means   55   dadurch gekennzoichnet, daBl (651)
for regulating movement of said key (33)     das gemeinsame Federelement
(51) aus miner in a transverse direction thereof is provided at
Federplatte gefertlgt und zwisohen dem ant- the front side of said key
(33).                   sprechenden Gowichtselement (41) und der 19    ++
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Werkstoff eufweist.      !'! 11111L I1!I "'1! S !   I 2. Klaviatur nach
Anspruch 1, dadurch gekenn-       10. Klaviatur nach Anspruch 7 oder S.
daduroh zelahnet daS die Gewichtselemente (41) und          gukonnzelohnet,
daB der Schalter (62) zwel 



die Vorspannelemento jeweils zwischen den    5      fests Kontakto auf
einer Schaltungsplatine (84) inneren Seitenwandungen der entsprechenden
sowle sin beweglichas Element mit elnem be- Taste (33) loegen.
woglichen Kontakt (586 58) autweost, das zwei Schalterteile hat, die den
feastn Kontaktan go- 3. Klaviatur nach Anspruch 1, dadurch gekonn-
goniber in vorbestimmtom Abstand angeord- zolehnet, daR die Tasten (33)
oinen Obertra-  io    not sind, und daB das bewogliche Element gungspunkt
zum  Schwenken dos Jeweiligen            zwel zylindrische
druckbeautschlagte Teils ws Gewichtselemsnts  (41)  in  der  gleichen
biegsamrns  Werkstaff sowie ein Koppeolle. Schwenkrichtung aufweist. in die
die Taste (33)     mont aufwolst, des die zylindrischen druckbe' beim
Drdckon dersolben schwenkt.                    aufschlagten Telle rnit don
beiden teotn Kon- 7S      takten koppelt. 4. Klaviatur nach elnern der
vorgohenden AnsprU- che, daduroh gekernnzslchnet, dal3 das zwei-    11.
Klaviatur nach Anspruch 10, daduroh gekenn- te Schwenklager (45) niher zur
vorderen Seite       zelohnet dao dor Schalter (52) onen 2faoh- der Taste
(33) hin als des orste Schwanklager       Arbeilskontakt aufweist, demsun
bolde Arbeits- (35) liegt.                                20       kontakto
zu ulterschledllchen Zeiten chiloioen. S. Klovlatur nach ainem dor
vorgehenden AnsprU-     12. Klavlatur nach Anspruch 11. dadurh gekenn- che,
dedurch gelonnzeichnet, dao das erste          zeichnet dmg in dsm zuerst
schlileonden dor und das zweits Schwenklager (35, 45) in siner       beiden
elnen Schalterteil darstellondon druck- einzigen Eben fliegen.
25       beaufschiagton Toils sine sin Verschwelflen . Klaviatur nacih
Anspruch 3, dadurch gekienn-          vsrhindsrndo Elnrlchtung (897)
vorgosohen it. zelchnot, daB dot Obartragungspunkt ouf einer   13.
Klaviatur nach Anspruch 12, dtalurch gekenn. Selts liogt, wo sich der
Schwerpunkt des Ge         zelochnot, daB die das Vorschwelllen verhin-
wichtselements (41) beziglich seines zweiten   30   dernde Einrichtung sine
Ausnehmung odor sin Schwenklagers (45) bofindet.
Vorsprung (95. 701, 711, 713, 721, 723, 725) let. 7. Klaviatur nach  inem
der Ansprhiche 1 bis 8, geftonnzelchnet durch oinen Schalterbettitl-    14.
Klaolatur nach einem dor vorgehonden AnsprU. gungsteil (50) im
Gewichtsaloement (41). durch   35  chs, dadurch gakennhzlchnet, daB eine
V oinen dem SchalterbotAtigungsteil (50) zugo-        D~mptungsmechanik
(145) awischen dam An- ordneten Berhhrungsuchalter (52) und durch
griffspunkt der Tast. (33) und dom Gewichtm- sine vom Schalter (52)
botltigta Stouorschal-       element (41) vorgosehen let.
(I k         tung, die dib Erzsugung einos Musiktons steu- ert, wobsi balm
Schwenken des Gewlchtmslo-   4o   15. Klaviatur nach Anspruch 14, dadurcl
gekenn- ments (41) nach sinam DrUcken dor Taste (33)        zolchnot daS
des Dlmpfungseolemont (148) der Betltigungsteil (50) don Schalter (62)
betM-    sin erstos Betttigunguolement (147), das bolm tlgt und der
Schalter (52) die Steuarschaltung      DrUkken sinar Tests (33) zuorst
elastlach ver"      2 ansteuert.
formt wird. und ein zweltes Betitigunguoles 4S      ment (149) aulwolst,
das elastiuch voerformbar Klavlahtur nach Anspruch 7, dadurch gekenn-
ist, nochdem  das orste Bet~ligungselement zoichnet. da1 dot Schalter (52)
eonen 2fach-        (147) in elnem  vorbestimmten Umfang ver-
Arbeitmkontakt aufwoist.                            formt worden int, und
der oelnn gr8fleren Elm- sfltlitamcdul autweist als das iate BotitiO- 9.
Klaviatur nach Anspruch 7 odor 8. dadurch   so      gungstell (147).
gelennzelchnet, daB der Schaltor (52) oinmn festen Kontakt out oiner
Platine (54) mit ainer  1B Klaviatur nach Anspruch 15, daduroh gekenn-
gedruckton Schaltung und sin bowegliches            zelchnet, daB
mindestens sines der beiden Element besitzt, das oinen beweglichen Kon-
Betltigungselemente aus einer Vliezahl elasti- takt (58. 58) aufwelst, der
dam feston Kontakt  56  scher Elements (247, 240, 251) mIt unter- enhiber
in  nelnm fasten Abstand angeord-           schledlichem ElastizitAtsmodul
bosteht. not ist, und dalB dam bewegilche Element oinen druckbeaufachlagten
Teil aus  bibgsamem 20
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Klaviatur nach Anspruch 14, dadurch gekenn-         nach dam DrUcken deo
Taste. uelchnot, daB die Dimpfungsmechanik (145) Im Anfangsstadium des
DrUckens ainer Taste      23 Klaviatur nach Anspruch 14. didurah gekenn. 



sine vorbostimmte Komponente einer Kraft als        zeichnet, deg die
DM1mpfungsmechanik (245) elastischo Energie speichart. die am Angriffs-   5
Wum einer Vieizahl von Vorsprungen (247, 240, punkt von der Taste (33) auf
das Gewichtsale       251) besteht, die in l~ngsrichtung der Taste ment
(41) aufgebracht wird, und w~hrend des         (33) angeordnet mInd, und
dal die VieIzahl der und/loder nach dam DrUcken dir Taste oinen
Vorsprunge (247, 249, 251) eich mit der Anteil der von der Taste (33) auf
das Ge-           Schwenkbewegung der Taste (33) nacheinan- wichtselement
(41) ubertragenen Kraftkompo-  10     der an die Tasts (33) anligun. nenten
als elastische Energie aufnimmt, der klainer 1st als dir im Anfangestadlum
des      24. Klaviatur nach Anspruch 3, daduroh gekenn- DrUckens der Taste
autgebrachte Antail.             WOWchnt, daB die Fader (61) sin einzelnes
elastiaches Element aufwelst. das in einer zur 18 Klaviatur nach Anspruch
17, dodurah gekenn-  is      Schwmnkrichtung der Taste und dos Gewichts-
zuichnAt, des die DWmpfungsmechanik sin             elements (41) baim
DrUcken der Taste (33) Betitigungsienment (285) aufwiist, das an dir
antgegengesetzten Richtung auf sowohl dis Taste (33) odor am
Gewichtsealement (41) be-        Gewichtselement (41) als auch die Taste
(33) feastgt !et und am jeweils anderen dieser Eli-      wirkt. mente
anliegt, und daB das 3etitigungseli-  20 ment (285) zur Aufnahmo
elastischer Energie     25. Klaviatur nach Anspruch 24. dedurch gmkenn- in
Blegung verformt wird und das auf das            zolchnet, dam die
Schwenklager (35, 45) der Betltigungselement (265) wirkende Biegemo-
Taste (33) und des Gewichtselements (41) auf ment beim  anflnglichen
DrUcken der Taste           einem Rahmen (31) Ilegen. und dal das elustl-
rok und wThrend des  und/oder nach dAer    25         sche  Element sich
zwischn d)nd  Schwenkla- DrUcken  der Taste kleiner ist als zu Anfang c mm
(35) der Tasti (33) und dinem  dem das DrUckens.
Schwenklager (45) nahelisgenden Endttll des Gewichtselements (41)
irstreckt. 19. Klaviatur nach Anepruch 18. daduroh gekmnn. zelohnet dal die
Blegesteifigkeit eines Aufla-  3o  28. Klavlatur nach Anspruch 25, dadurch
gaeknn- g1etuls des Botitigungselements (265) beim          ueichnet dan
sin Anschlagelement (83) mit anfingllchin DrUcken der Taste koener ist als
lneam zum Schwenklager (35) der Taste (33) wdhrend des undioder nich dim
DrUcken der           varstehenden elastischen Teil (85) aut dim Taste.
Rahmen (31) zwischen den S&hwenklagern 36      (35, 45) dir Taste (33) und
des Gewichtsele- s-'  20. Klaviatur nach Anspruch 18, dcdurch gkenn-
msnts (41) iderselben angeordnet let. und daR zeichnet, da3 die
Ouerschnittstliche des Aut-       beAm Einbau dir Taste (33) dioes Im
Eingriff lageteils des Betltigunguelements beam an-          mit dim
Schwanklager (35) in die Richtung y.W.      finglichen Drackon dir Taste
klelner let als dIe    varechiebbar ist, In die uie belm Spiel gedrbckt
Cluerschnittsftlche wifhrend des und/oder nach   do  werden soil, wuhrend
dir vorstehendo Teil (85) dim DroUcken dir Taste.
sih elastiech virfcrmt, so daB sin L8uen der Taste (33) vom Schwenklager
(S5) verhindert 21. Klavlatur nach Anepruch 18, dadurch gSkenn-        ist.
ueichnat daB dir Elastizi~ttsmodul des Autla getells des
Betdtlgungselements (265) Weiner  48  27. Klaviatur nach Ansruch 26,
dedurch gekenn- iAt als dessen Elastlzltltsmodul wdhrond des
Weihnet, dafl das Anschlageliment (83) am und/oder nach dim DrUcken der
Taste.                Rahmen (31) in Outserting'Technik gobildet ist. 22.
Kiavlatur nach Anspruch 17, dadurch gekenn-     28. Klaviatur nach inem dir
AnsprUche 25 bis 27, zelchnet, daW  die Dlmpfungsmechanik ein  so
daduroh gokennzelchnet, da. dis Anschla- Betltlgungseilment (265) aufwelst,
das an der       element (83) oanen zwsiten vorutehenden Tell Taste (33)
odir dim  Gowichtselement (41)          (88) aufwelst, der zum Schwenklager
(45) dee festgelegt ist und sich an das jeweiis andite
Gewichtselements (41) hin vorstsht, und daB anlegt. dul das
Betltigungselement (265) zur        balm  Einbau der Taste (38) das mit dim
Spoicherung elastischor Energie elastisch ver-  5s  Schwenklager (45) Im
Eingriff stohende Ge- formbar ist, und daB der Elastizit~tsmodul dis
wichtselement (41) in Druckrichtung der Taste anloganden Teils beim
anflnglichen DrUcken          (33) verschiebbar ist, w~hrend der zweits
vor- der Taste groler ist als w~hrend des und/oder       stehendi Tail (88)
sich elastisch verformt, so 21 q    27 JAN, '95    15:31         DERWENT
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deal sin Ldson des Gewichtsolenments (41) vom       strockt.
t1c   L   M   S   * Schwenklagor (45) verhindert ist. 35, Klaviatur nach
Anspruch 25, dadurch gakenn- 29. Klaviatur nach Anspruch 25, dadurch
gekenn-        zeichnet. daB die Anordnung sine Einrichtung zelchnet1 dae
die Taste (33) ein hohles Ele-   5    aufwelst, die Bin Lbsen des
Oewichtselemonts ment aufweist, und dot gin Anschlagelement          (41)
vom Schwenklager (45) verhindert. (83) turn Reguhieren einer zu starken
slasti- schen Verformung, des elastischen Elements      36. Klavlatur nach
Anspruch 35, dadurch gsenn. (61) auf dom  Rahmen (31) zwischen dem
zelchnot, da die Bin L8sn verhindamdo En- Drehlager (35) der Taste (33) und
dem Drohl-   10  richhung  Bins Im  proximalen  Endtsil des ger (45) des
Gewichtselement$ (41) angeord-         Schwenklagers (35) dor Taste
ausgabildete not let derail, da3. das Anschlagelement (83)       Nut (3Sp)
autwelst, in die Bin Ende des olasti- sich innerhalb des hohlen Elements
der Taste        schon Elements (61) locker slngesett let. so- (33)
befindet.                                      whe einon
bowegungsreguliernden Tell (81A) 10      autwaIst, der Im olastischen
Element (81) aus- 30 Klaviatur nach Anspruch 25, dadurch gekenn-
gobildet let und an einor Endwandung dor Nut      I K)        zelhnot dolg
sin Anschlagelement (83) zum           (39p) anliegt, urn die Bewegung der
Taste (33) Regulieren olner zu starer elastischen Verfor-      In ibrer
Ungariohtung zu regulleren. mung des elastischen Elements (81) aut dam
Rahmen (31) zwischen dem Schwenklagor (35)  2n   37. Klavlatur nach ainom
der vargehenden AnsprO- der Taste (33) und dam Schwenklager (45) des
cho, dadurch gekennzelohnsk daB dua Go- Gewichtselements (41) angsordnet
ist.               wichtselsment (41) sin Metallolement und sine Oberflche
desselbon teliweise mit ineom Harz 31. Klaviatur nach Anspruch 30, dadurch
golknn-        beschichtot Ist. zmlchnet, daB des Anschlagelement (83) so
25 angeordnet lst, daB es vom elastischen Elo-     38 Klaviatur nach
Anspruch 37, dadurch gekenn- mont (61) urn sine vorbestimmts Strecko go-
zeichnet daB sie oinen Anschlag (71) zurn trennt ist, wenn die Taste (33)
nicht godrackt      Regulleren  des Schwsnkbersichs des  Os- odor gpdruckt
ist.                                  wichtselernnts (41) unter
Federbeaulschia- 3D      gung autweist, daS das Gewichtaslement (41) 32.
Klaviatur nach Anspruch 25, dsdurch gekenn-        enen Tell (41Ab)
aufweist, det 8ich an den zelchnet, daft die Taste (33) eine Einrichtung
Anschlag (71) anlegt. und daB ein Batitigunge- aulweist, die das Ldsen der
Taste (33) Yom          toil (41Ao), der Gine Kraft von der Taste (33)
Schwonkiager (35) verhindert.                       Ubernimmt, und der sich
an den Anschlag an- J.-,                                                 s3
legends Tell (41Ab) aus dam auf dam Metall- 33 Klaviatur nach Anspruch 32,
dadurch gfkenn-         element befindlichen Harz gebidet sind. uuichne,
daB die des Losen verhindornde Einrichtung Bins Nut (39p) autwelst, die im
39. Klaviatur nach Anspruch 37 odor 38 dadurch proximalen Endioll des
Schwanklagers (35) der      gDkennzolohnet daR sin Schalturbetltlgungs-
Taste (33) ausgobiet ist und in die sin Ends   40  Wil (143) aue dem
Gewichtselement (141), sin dos elastlechen Elements (81) lokker einge-
dam Schalterbetltigungstail (143) zugoordne- setzt Ist, sowl elnen
bowegungsregulierenden       tar Beruhrungsochahter (52) sowie sin Slteuor-
Tell (81A) aufweist, der Im elastischen Element     schaltung vorgesehon
Sind, die belm Betltigen (81) ausgobildet Ist und an einer Endwandung
des Schalters (52) angestauert wird, urn die der Nut (39p) anilegt, um die
Bewgung der  *a       Erzeugung sines Muslktons 2U steusrn, dW. Taste (33)
in ihrer LA ngsrlchtung zu regulleren.   wonn beim  Drlcekn oiner Taste
(33) deren Gswichtselement (141) geschwenkt wild. dot 34. Klaviatur nach
Anspruch 25, dadurch gekenn-        Bettfigungsteil (143) den Schalter (52)
botiUgt, zslohnet daP das elastische Element (81) mit        urn die
Stouorschaltung anzusteuern, und del einem Tell der Taste (33) teilweise in
Eingritf  so  mindestons sin Endtail (163), der mit dam steht, urn die
Taste (33) auf das Schwenklager      Schwonklager (45) des Goewchtselemsnts
(41) (35) zu drlceken, daD &in Endtoil (81) des ela-     in Eingrlff Stoht,
und sin Betitigungstoil (145), stischen Elements (81) aut einer Solte des
der sine Kraft von der Taste (33) und dom Schwenklagers (35) der Taste (33)
in alner im       BetitIgungstoll (143) orblt, aus dom auf das Schwenklager
(35) ausgoebildeten Nut (39p)  as      Metallelament aufgobrachten  Harz
gebildst verschiobbar ist, und daB emn am anderen End-       sind. tell des
elastischen Elements (61) ausgabilde- ter Haltetell (80) sich in
Lingarichtung er- 22    27 JAN., '95    15:32        DERWENT INFO LTD
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1111! 1 1 * C   L    Msl 1 40. Klaviatur nach Anspruch 38, dadurch gokenn-
47. Klavlatur nach Anspruch 46 odor 4B. Uaauron zaichmS, dlo das
Gewichtselsmsnt (41) uinen        gekennnlchnet del die vorstohenden St0i-
F~hrungstsil (41MA) aufweist, der beim DrOk-       ke (521, 523) Jeweils
aus oinem Werkstoff mit ken der Taste (33) Ober oenen Rahmen (31)
kliinerem Elastizltitsmodul als dem der Taste schwenkbar ist und der aus
dem nuf das Me-   s     (33) ausgobildet sind. tallelement aufgsbrachisn
Harz gebildet ist. 48. Kiaviatur nach einem der AnsprUche 45 bis 47, 41.
Klaviatur nach Anspruch 25, dadurch gekenn-        dadurch geliennzelohnet,
daa klelne StOcke zolchnet, ds3 sin Anschlag (71) zurn Regulie'      (825,
527). die kurzor als die vorstghgnden ran des Schwenkberelchs des
Gewichtsele-  to        StUcke (521, 523) sMnd; zwischen den vorste- mints
unter Federvorspannung vorgesohen ist,       henden Stucken (521, 523)
angeordnet sind.          a daB das Gewlchtsulement (141) sin Metallele-
ment ist und dae sin sich an den Anschlag (71)  40. Klaviatur nach  inenm
der vorstehenden An'. anlegendos Element (1 44A) des Gewichtsele-
sprUche, dadurch gelkennzelohnot, daB aut ments (41), in von der Taste (33)
sine Kraft  is   der Vordersits der Taste (33) sine Regulier- Obemnhmender
BetitIgungsteil (145) sowie ai        einrichtung (651) zum Regoin der
Bewegung Endtsii (153) deg Gowichtselements (41), an        der Taste (33)
in deren Cuerrichtung vorgese- den das elastische Element (61) sich anlegt,
hen 18t. W8 dem aus das Metallelement aufgebrachten /     ~~Harz gebildet
dind.                       20  60. Klavlatur nach Anspruch 43, dadurch
Cabnn- aelchnet, daR die Regulersinrichtung (6511) 42. Klavlatur nach
Anspruch 38, daduroh gokenn-        sin Anschlag (841) ist, dar vertikal
enthang bel. zeloheot, dag sin Einsetzflhrungstell (41A)        der
Seltenwinde der Taste (33) verliuft, des Gowichtselements, der bairn Einbau
des Elnsetzen in o!nen im Rahmen (31) gebildetan   25  Si. Klavlatur nach
einem der vorhergehonden An- Raum (66) fthrt, aus dam auf das Metallele-
sprache, dadurch gslennzelchnut, deg die ment aulgebrachten Harz gebildet
ist.              Taste (33) oinen abwfrta vorstahenden Vor sprung (641)
aulweist, daB die Schwenklager 43. Klaviatur nach Anspruch 3, daduroh
gokenn-         (35, 45) der Taste (33) und des Growichtrnlo- zslchnet dal
in das Gswichtsalement (41) sin  to   ments (41) an sinern Rahman (31)
vorgesehen zwslter Werkstoff mit grolem Gewicht singe-        sind, daB sin
sin Lsen varhinderndes Teil (85) btettist.
vorgesehen ist, urn sich an don Vorsprung (641) anzulegen, und dea  das des
Lsen ver- 44. Klaviatur nach einem deo vorgehenden AnsprU.       hindornde
Tell (65) vom Rahmen (31) getregan Che, gokennzolchnet durch sine
Dlmpfungs-  as      wird derart, del be! Bewegung der Taste (33)
oinrichtung zurn Abschwlchen der Stolkraft.        in sine sbs vom
Schwenklager trmnnende Rich- die beim Aufschlagen des Gewichtselements.
lung dir Vorsprung (641) sich an das Toil (85) (41) aut die Taste (33)
entstoht. wenn das         anlegt, so dal sin L0son der Taste (33) odur
Gewichtseloment (41) b1lm Freigoben der Ta-        des Gowichts (41) vom
Sohwenklagor (45) ver- ste (33) von einer Fhdervorspannkraft in den   4o
hindert ist. Ausgangszustand zurUckgefuhrt wird. 52. Klavlatur nach
Anspruch 51, dadurch gokenn- 45. Klaviatur nach Anspruch 44, dadurtrch
gkenn-       zlchnest del das sin Lbsen varhindemda Toll zoichnet dall die
weitere Dlmpfungseinrich-        (85) am Guwichtselement (41) vorgesehon
ist. tung vorstehende StUcke (821, 523) eufweist.  45 die von der Unterseie
der Tast  (33) nach       5& Klaviatur nach Anspruch 82, dadurch gokenn-
unten vorstehen derart, da3 dms Intervall zwi-      slechnet, dal das sin
Lsen verhindernde Teil schen ihnen In AbwArtsrichtung allmihlich zu-
(85) am Baettigungstell des Gewichtselements nimml, und daB sich das
Gewichtselement            (41) vorgesehen lit. (41) toilwelie an die
Innenwandungen der vor-  au stehenden StOcke (521, 523) anlogt.
Revendloatlons 46. Klaviatur nach Anspruch 45, dadurch gekenn-    1.
Clavier pour instrument de meaure dilectroni- zeochnet, daS die vorstenden
Stacke (521.          quo. comportant: 623) zu miner Viiekahl von Paaren in
Lingsrich-   5   - un ensemble de touches (33), chacuns tung der Taste (33)
angeordnst sind.                    desquelles pivots per rapport A un pro-
mler axe de pivotement (35); k
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4811111f1 * C   L   M K - un ensemble d'dldments hormant poids
dans ledit poids (41), un inrerrupteur as repon- (41) correspondent
auxdites touches (33)       sa de toucher (52) prdvu en association avec
respectivement, chacun desquols est po-        ladite partie d'entratnomsnt
do commutateur sitionnE on-dossous de chacune des chis        (50). at un
circuit de commando, commandi corfespondantss (33) at pivote par rap-   5
par i'actionnement dudit commutateur (52). port h un second axe de
pivotoment (45)        pour commander la production dfun son mual- on
coopEration avoc la touche correspon-       cal, et dans loquel, loraque Is
poids (41) pivots dante (33) pour donner A la touche cor-        on
conformiti avec une action d'snfoncement respondanto (33) I'inertio du
polds (41)       do ladito touche (33). ladite partis d'entrathe ; lorsque
la touche correspondanto (33)  to      ment do commutateur (50) actionne
ledit comb out enfoncde; at                               mutateur (62) et
lodit commutateur (62) come - un ensemble de moyens do sollicitation
mande ledit circuit do commando. correspondant auxdites touches (33) res-
pectivement, chacun desqusls est constl-   8. Clavier solon la
revmndicatlon 7, dans lquel tud par un El6ment commun formant res-  is
ldit oommutateur (52) eat un commutateur h sort (81) qui sollicite Wodit
ElEment do       deux positions. polds correspondent (41) et ladite touche
correspondante (33) vers un Etat initial,  9. Clavlor salon la
revendicatlon 7 ou la rsvendl- caractrisE par
cation 8, dans loquol lodit commutateur (52) ledit eiement de ressort
commun (61) oat reli-  20  comporte un contact fixe prtvu sur une carte A
ad sous la forme d'une plaque de rossort ot         circuit Imprilmd (54)
at un diment mobile ost dispos  entre ledit poids correspondant
ayant un contact mobile (58, 58) dispose pour (41) et ladite touche
correspondante (33).          so trouver en face dudit contact fixe avoc un
espace prdddtermind, et ledit dlment mobile 2. Clavier salon la
revendication 1, dans loquel  2s   comporte une parls sollicitte d'un
matiriau chacun des poids (41) et chacun des ElEments        flexible. de
solilcltation sont positionnus entre les parois latirales intdrieures de Ia
touche correspon-   10. Clavier solon la revendication 7 ou Is revendli
dante (33).                                         cation S. dans lequel
ledit commutateur (52) ao      comports deux contacts fixes FormE our uno
j 3  Clavior solon la revendication 1, dan9 loquol       carte & circuit
Imprlmd (54) at un El0ment chacune desditos touches (33) a un point d'ap-
mobile ayant un contact mobile (66. 58) consti- plication pour faire
pivoter un dosdits poids       tuant deux parties do commutatour disposdes
correspondants (41) dans le mme seons de            de fagon i as trouver
on face dudit contact rotation quo le sns de pivotement do chacune   35
fixe A une distance pr~ddterminds et ledit tiE desditos touches (33)
loreque cheque touche         ment mobile comporte doux parties sollicittes
(33) eat enfoncde.                                  do forme cylindrique
d'un matirlau flexible et un Eldment do couplage pour coupler leuditaes 4.
Clavier selon l'une quelconque des revendlca-       parties sollicitdes
cylindriques auxdits deux tions prdcdente8, dans lequel le second axe   40
contacts fixes. de pivotament (48) est disposE plus prbs d'un c8ti frontal
do ladite touche (33) quo no l'est  11. Clavier selon la reverdication 10,
dons loquel is premier axe do pivotemont (35).                 ledit
commutatour (52) comporte un commuta- tour A deux positions, qui est formE
& des 5L  Clavier solon l'uns quelconque des rovondica-  4s  intervalles do
temps diffdrents. tions prdcddentes, dans lequel les premier ot second axes
de pivotement (35, 45) sont dis-    12, Clavier salon la revendlcation 11,
dans loquel poses dans un mAme plan.                            des moyens
emplchant ie soudage (697) sont prevus dans une dedites partles sollicittec
5. Clavier sclon la revendlcation 3, dans lequel le  so  constituent la
partle de commutateur qul eet point d'appllcation eat prdvu d'un c6t cti Is
fermne en premier, des deux dites parties de centre do gravitd dudit polds
(41) est disposE     commutateur. par rapport audit second axe de
pivotement (45) dudit poids (41).                         1U  Clavier solon
la revendication 121 dans loquol 6B      lesdits moyens empichant Is
soudage Consis- 7. Clavler solon iluns quelconque des revondica-       tent
en uno dapression ou uno cailie (95, 701, lions 1 & B, comprenant on outre
une partis        711, 713. 721. 723, 725). d'entra~hement de commutatour
(50) prdvue 24                                                 k  
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31                    48 I   11 lilili III  III IOll IIU1*1 14. Clavier
solon l'une quelconque des revendica.       la touch..               *
L 1       S s tions prhdcdentes, dans lequel un micaniams formant cousein
(145) out prdvu entre le point  20. Clavier selon la revendication I8, dans
lequel d'application sur ladite touch. (33) et lodilt      la seation de la
partie en butte dudit activateur poids (41).
s       (285) au cours de la pdriods initials de l'enfon- cement de la
touche eat infrieurs A Ia section 15. Clavlir solon la rovendlcation 14.
dana Isquel     corrospondanto pendant evou aprbs l'entonoe leit didment
formant coussin (145) comporto         ment de ts touche. une premibre
partie d'activatour (147). qui eat tout d'abord dtformde diastiquement lors
de   to  21. Clavier salon la revendlicatfon 18, clans lequel
i'enfoncoseent do Is touche (33), at une secon-     le module d'4lasticitd
do ladite partlo en bute de partie d'actlvateur (149) dtforrndo Elasti-
ducdit activateur (286) est plus petit quo Is quement opris Is deformation
de Is promlbre         module d'dlasticitd do colui-cl pendant etlou partie
d'activatour (145) d'une quantitd prdd-      spbs I'enfoncoment de ia
touche. terminde et syant un module d'6lasticitd qui  15 eat plus grand que
Is module d'tasticlit de     22. Clavler solon la revendication 17, dans
lequel K-"       Indite proeiere parti d'activateur (147).           lodit
mdcanisme formant coussin comporte un activateur (285) flxd k un desdits
ElEments 15. Clavier salon la revendlcatlon 15, dans lequsl     forment
IadIte touche (33) et ledit poids (41) et au mains une desdites parties de
premier et  20     venant Sn butt. contra l'un dos deux, lodit second
acilvateurs est constitute par un en-        activateur (286) eat ddtorrnt
dlasufquement somble d'Eltmonts dlastiques (247, 249, 251)        pour
accumuler l'Energie diastique et le moclu- pr~sentant des modules
d'flasticit diffdrents.      le d'Jdasticl  do la partie on butoe au cours
de la pirlode initiale de I'enfoncement do Is tou- 17. Clavier solon Is
revendication 14, dans loquel  2a  che est plus grand que Is module
d'Elasticid ledit mdoanisme formant coussin (145) ac-
correspondent pendant et/ou apris I'enlonce- oumule, sous forme d'inergie
Elastique, dons        mont de la touche. une ptriode Initslae de
l'enfoncement de la touche, une composante prnddterminde d'une      23
Clavier sclon la rovendication 14, dons loquel force appliqude au point
d'application a partir  30  ledit mdcanismo formant coussin (245) est de
ladite touche vero ledit polds (41) et ac-       constitud par un ensemble
de sallies (247, cumulo, sous forme d'Energie blastique pen-         249,
251), disposdes dens Io sons longitudinal dant st/au aprs l'enfoncement do
lI touche,         do ladIte touche (33) et ledit ensemble de une partte
des composantos do la force appli-      salias (247, 249, 251) vlonnoft on
butte sE- K.'       qude de sadito touche (33) vers ledit poids (41)  3a
quentiollement contre ladite tauche conformd' qul out Inftrleure & la force
appliqude pendant     mont au mouvement do pivotement de ladite la pdrlode
Initials d'onfoncement de la touche.    toucho (33). Ia Clavier salon Is
revendlcatlon 17, dans lequel   24. Clavier smlon la revendioation 3, dans
loquel ledit mdcanismo formant coussin comporte un   40    lodit ressort
(61) consists en un dlnment diasti- activateur (255) fixd A l'un deadits
ElEments       quo unique agissant 3 la fols sur ledit poids formant toucho
(33) et poids (41) at venant en      (41) et ladite touche (33) dans un
seons qui est butte contra l'lldment restant. ledit activateur    opposd au
sons do pivotemont de ladite tou- (206) est soumis A uno ddformation de
flexion       ehe (33) et dudit poids (41) lors de 'enfonce- pour accumulor
I'dnergie dlastique et Is ma-  46    mont de Iadite touch. (33). ment do
flexion agissant sur lodit activateur (265) out important dans la pirlode
initiale de  25. Clavier salon la revendication 24, dans lequel
I'enfoncoment de la touche et eat plus petit       lea axes de pivotement
(35, 45) de Indite tou- quo Is moment de flexion de la pdriods initlale
chs (33) at dudit polds (41) sont prdvus sur un do I'enfonceinent de la
touchc pendant et/ou   so   chissis (31) St ledit El6ment diustique u'ltnd
aprbs l'enfoncemant de la touche.                   antre l'axe de
pivotement (36) de Indite touche (33) et une parttl d'extrdmitd voisinde d
l'aes 19. Clavier salon la revendication 18, dons loquel     do pivotament
(48) dudit poids (41). la rigidit6 & la flexion de la portle en butte
dudlit actlvateur (285) au cours de la pdriod.   6.  26. Clavier selon la
revendication 25. dans Iequel initiale de 'oentoncment de la touche est
MiM-      un arritoir (83) comporant une perils dlaetique riure A Is
riglditd ft I    lteion agissant sur     en salle (85), qui eat dirigde
vers I'axe do celle ci pendant st/ou aprbs I'enfoncement de
pivotement (35) de l touche (33) ost dbpo 
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(31) entre les axes de pivoto-   comportent une rainure (39p), qul oat
formll/ ment (36, 45) do ladite touche (33), et dudit      au voisinage de
I'extrmiltd de la partio de poids et, au cours du montage de ladite touche
l'axo du pivot (36) de ladite touche (33), ot (33). coate dernibe, qui
coopbre avoc i'axe de     dans laquelle une extr6mltd dudit tidment
pivotemnl  (35), oat poussde dans le sons   s      6lastique (61) ost
Instrie librement et uno d'onfoncoment de is toucho, alors quo ladito
partis de rdgulation de mouvomont (81A). qui parlse an suillie (05) eat
ddformde 6lastique-     ost formre dens ledit 614mont diastique (61) et
ment, de toile sortO qu'on dvite ainsi le diga-    viont buter contro uno
dos parois d'extrdmitd goment de ladite touche (33) de l'axe de pivo-
do ladita rainure (3Sp) pour r~gular Is mows- tement (36).
to       ment de ladito touche (33) dans le sons longi. tudinal de
cellnoci. 27. Clavier selon la revendication 28. dans loquol ledit arrltoir
(83) eat rtalisi par dgformation  34. Ulavler selon la revendication 26,
dans lequel par rapport au chissis (31).                      ledlt titmont
dlastique (81) coopire partllel is      ment avoc une perbe do ladite
touch* (33) 28. Clavier solon Pun does rovondications 25 a 27,    pour
solliciter iadite touche (33) contre ledit dans loquol lodit arritoir (83)
comporte une       axe de pivotement (35), une partlo d'extdmttd seconde
partle an sallae (8), qui so. dirigo       (81) dudit Eliment diastique
(81) d'un cBtd vers  ,xe de pivotement (46) dudit polds (41)      dudit axe
de pivotement (35) do ladits touche oet, trs de Passomblage do ladicte
touche (38),  20  (33) pout Otro ddplacd an coulissament dans lodit polds
(41), qul coopere aveo le pivot (45),  uno tanure (39p) mdnagte selon
l'axode pivo- Ost pounsd dans le sons d'enfoncoment do la       tomont (35)
at une parti' do maintlen (80) oet touche (33) alors quo ladite seconds
partie on     formme & Pautre extrdmitd dudit AlEment Elastli saillie (86)
est dlastiquoment ddfrmde, ce qui     quo (81) at a'Etond dans le sent
longitudinal. empecho bs ddgagement dudit polds (41) A   n partir de 1Paxe
de pivotement (45).            35. Clavier sclon la rovendication 25, dans
loquol l'appareil comports does moyons sVopposant au 29. Clavior salon la
revondication 25, dans lequel    digagement pour omp~chor lo digagomont
ladit. touohe (33) consists on un Eldment          dudit pcids (41) &
partir do Paxe do pivotement croux t i'arritoir (83) pour rdgior une
diforma-  3o  (48). tlon ilastique oxcossivo dudit 4Elment 1astl- quo (81)
eat dispos6 sur ledit chissis (31)    3A  Clavier solon la revendication
36, dans loquol entre le pivot (35) de ladite touche (33) ot le   ledit
moyon s'oppoaant au digagoment com. pivot (45) dudit poids (41), de tello
sorto quo    porte une rainure (39p) qui oet mdnagie dans l'arritoir (83)
ost regu A l'int6rieur do I'Mlmont  3s  la partse torment extrnmitd de
l'axe do pivots- croux de ladits touche (33).                       mont
(35) do ladite touche (33), et dens laquel- le uno extrdmiS dudit ElEment
ti4stique (81) 30. Clavler solon la revendication 25, dans lequel    oat
inirsa  libroment et une partio do rdgula- 'mrritoir (83) pour riguler l1
deformation diasti-  tion do mouvement (81 A), qul at taformre dans quo
excessive dudit El6ment elastiqus (61), est  4a  ldidt ElEment dlsatique
(81) et vibnt on butio disposd cur ledit chAssis (31) entre l'axo de
contra une paroi d'oxtrimlti de lucite rainuro pivotement (35) de ladite
touche (33) at l'axe     (39p) pour riguler le mouvoment de ladite do
pivotement (45) dudit poids (41).              touche (33) dans le mons
longitudinal de cello- 31. Clavior salon la revendication 30, dans loquel
45                                            f ledit arrtolr (83) eat
dIsposE de fagon I Otre  37. Clavier solon Pune des roevndications pric6-
sapare dudit didment dlastiqus (81) d'uno dis-     dentos, dans loquol le
poids (41) eat un 616- tance prid6terminio lorsque ladWit touche (33)
ment en   Ietal   la In surface de coluicl eoat n'est pas ontoncie ou est
onfoncie.                partieloement rovitue d'une risino. 50 32. Clavier
solon la revendication 25, dans lequel  3B. Clavier melon la revendication
37, comportmnt ladite touche (33) comporto doe moyons s'op-       on outre
un arritolr (71) pour rigular i'dtondue posant & son d6gagement pour
empdcher Vox-         du pivotement dudit polds (41) provoqud par la
traction do liadite toucho (33) de I'axe de pivo-  soliloltation du
ressort. et dans loquel ledit tement (35).                              55
poids (41) comporte uno partie coopirant avoc 



iarr~toir (41Ab) qui coopbre avoc ledit arrOtoir 33 Clavler salon la
revendication 32, dans Iequel     (71) et une partie d'actlvatour (41Aa)
qui rogoit loesdits moyans a'opposant au d6gagemsnt           une force do
ldite touch. (33). et ladite partia 28
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52 S2 coopdrant avec l'arratoir (41Ab) sont rdallsdes  43. Clavier solon la
revendlcation 3, dens loquel un dans la rEsine qui east disposes sur lodit
Ei-     second matdriau ayant une masse importanteo ment de m~tal.
est noyd dans lodit poids (41). 36, Clavier salon la rovendication 37 ou la
revendi-   s   44. Clavier salon l'une quolconque des revendica- catlon 38,
component an ote une partie d'en-       tions prdcddentos, comportmnt en
outre dos trauhement de commutateur (143) prdvue sur         moyons formant
coussin pour riduliro la force ledit polds (141). un commutateur de rtponse
d'impact produite lorsque bldit poids (41) vlont de toucher (32) prdvu on
association avec ladl-   frapper contre ladite touche (33) au cours du to
partls d'sntratnement de commutatour (143)  To  retour dudlt poids (41)
vers l'itat Initial sous et un circuit de commando, command. on
l'action d'une force de sollicitation d'un reasort conformitd avoc Io
fonctionnement dudit corn-      au cours du relAchoment de ladite touche
(33). mutateur (52) pour contrbler la production d'un son musical, ot dens
boqucl, lorsque hdit poids  48. Clavler salon In revendication 44, dans
lequel (141) pivote en conformilt avoc l'enfoncrMent  15  leadits moyens
formant coussin component de la touche (33), tndite paril d'ontralhoment
doe pitcos en sailia (521, 523), qui so prolor- do commutatour (143)
actionne lecit commute-       gont vers le bags  partir d'une surface
inlnrieu- tour (52) pour commander 1ldit circuit do com-     re de ladite
touche (33), do tells sorts quo mande at au moins uno partie d'extrdmitd
l'intorvalle existent entro elles augments pm- (153), qui coophro aec l'axe
de pivotement  so     greasivemont vers Io be, at ledit polds (41) (45)
dudit polds (41) at la parile d'actlvateur    vient partlelement en buite
contro lea parols (145) qui regolt uns force do ladito touchs it
internes douiltes piboes on sallIle (521, 523). V          ladito partle
d'ontratnement (153) sont formdes au moyen de la resins qui recauvre lit
616-    46. Clavier solon la revondication 45, dans lequol mont de mdtal.
26       les plices en aillfe (521, 523) mont disposdes duns lI sens
longitudinal de Ibdite touche (33), 40. Clavier slon ia rovendication 38,
dons boqusl     sous forms d'un onsemble de paires. bedit polda (41)
comports uns partlo do guide- go (41Aa), qui pivoto sur un chfssis (31)
lors  47. Clavier selon la revendlcation 45 ou l revendi- do I'onfoncoment
de ladite couche (33) ladIts  so  cation 46, dans loqual chacuns des places
on partil de guidage dtant formde au moyon dO la     suillie (521, 523) eat
rdallsEe on un matdrlau rEsine qui rocouvre 'dldment de mdtal.
ayant un module d'Elasteltci qui est plus petit quo le module d'lsstlcitE
do lIdite toucho 41. Clavise solon la revondication 25, comportmnt
(33). i y       en outre un arr~toir (71) pour rdgulsr l'impor-  3b tance
du pivotbment dudit dltment tormant      4& Clavier salon l'uno doe
revendlcetions 45 A 47. poids (141) provoqu4 par la sollicitation du
dens lequel des petite: places (625, 527) plus ressont, et dans lequel
ledit poids (141) est un   petites quo leadits plAces en  illie (521, 523)
2        ElEment on m~tal, et un El6ment venant coopd-      sont disposedes
entre lesdites plAces en salille rer avec 'arrltoir (144A), qui coop~re
avoc   'o   (621, 523). ledit arratoir (71) dudilt Ei6ment forment poids
(41). une partle d'activateur (145). qui regolt  49. Clavier solon l'une
des revondicatlons pirEd- une force de ladite touche et une partia d'ex
dentes, dans laquol des moysne de rngulation trdmitd (153) dudit Element
formant paids          (651) pour rdguler le mouvement de ladite (141),
avyc lsquel ledit Elment diastiqus (61)  45  touche (33) dans le sons
transversal de celleo coopbre. sont rdellsdes dans la rEsins qul
ci, sont privus du cdtO avant de ladite touche constitue le revAtement
dudit eldment on mE-       (33). tal. 50. Clavior salon lI revendication
49, dans loquel 42. Clavior salon la revendication 38, dens loqudl  so
lusdits moyens de rdgulation (851) sont consti- une partie do guidage
d'insertion (41A) dudit     tuds par un arritoir (841) qui 'Etend
verticals- polds pour assurer le guidago en Insertion         mont solon
leas deux parole latdralos do ladite deans un espsce (88) mdnasg dans un
chissis       touche (33). (31) au cours du montage, eot rdalise au 



moyen de la resins qui recouvre Wodit El4ment  s5  51. Clavier solon l'une
des revondications pridcE de m~tal.
dsnbes, dans loquel ladite touche (33) compor- to une seills (641) qui
a'dtend vers le bas, les axes de pivotenment (35, 45) do ladite touche C
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31                      64 (33) ot dludit poids (41) sont prvus stur un
ch~lsss (31) at une part!e emp~chant lour ex- traction (66) est prdvus pour
vonir en bUtie contro ladite salilo (841), ladite partle emp- chant le
ddgagamont (85) dtant supportdo par   a lodit chAssis (31)1 de teoll sorta
qua ladito sallie (641) coopbre avec ladit paufi emp6$ chant Is cdgagement
d'un 4ldment (85) lors- quo ladite touche (33) est ddplacde dane uns
direction dloignde per rapport A t'axe de pivo-   1o toment (35), oe qui a
pour offet d'empkher le ddgagoment de ladito touche (33) ou dudit polds
(41) de l'axo de pivotoment (45). St Clavior salon la revendication 61,
dans lequef  is ladite partie qui sloppoe A 1'extraction ou au digagemont
d'un 4Mment (85), est privue sur d'416ment formant polds (41). 53. Clavior
Solon Is revendication 52, dans loqul   go ladite parts sopposant wa
ddgagmsnt d'un 6l4ment (65) est privue our uno partei dactl- vatour dudit
dttmont formant poids (41). 25 30 36 40 45 28        I I!IIII 111111
III11111 1111111111111 2Sg      *  ~~c   ,   M   S *    


