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ABSTRACT: A key assembly involves a plurality of keying 
switches, each of which is provided with a stationary contact 
element and a movable contact element cooperable at their 
contact point. Said movable contact element has a weight 
block disposed at the free end thereof and is elastically benda 
ble by an actuating member mounted on the bottom side of a 
key member. At the contact point of the stationary contact 
element is positioned a sensor whose electric resistance makes 
varying responses in accordance with the magnitude of pres 
sure applied thereto. 
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ELECTRONIC MUSICAL INSTRUMENTKEYASSEMBLY 
i WITH PRESSURESENSTIVERESISTOR 

BACKGROUND OF THE INVENTION 
. This invention relates to a key assembly for an electronic 
musical instrument wherein the magnitude of a tone signal 
passing through a key switch is controlled in accordance with 
the magnitude of the force with which a key member 
depressed. 
: The key switch of the prior art key assembly was operated 
merely to cause a tone signal from a tone generator to pass 
through said key switch with a prescribed magnitude. Namely, 
the magnitude of the tone signal can not be controlled in ac 
cordance with the magnitude of the force with which a key 
member is depressed, because a pair of contact elements in 
volved in said key switch are merely brought together or 
separated from each other. 

SUMMARY OF THE INVENTION 
An object of this invention is to provide a key assembly for 

an electronic musical instrument improved so that the tone 
signal passing through a key switch can be made sufficiently 
strong at the moment the key member is depressed. 

In an aspect of this invention, said key assembly comprises a 
plurality of key members, a plurality of key switches arranged 
in correspondence to the respective key members, an actuat 
ing member disposed on each said key members, a stationary 
contact element and a movable contact element cooperable at 
their contact point and disposed in correspondence to each of 
said key members, a weight block disposed at the free end of 
said movable contact element, and a sensor positioned at the 
contact point of said stationary contact element, the electric 
resistance of the sensor making varying responses, in ac 
cordance with the magnitude of pressure applied thereto, 
whereby the magnitude of the tone-signal passing through the 
key switch is varied in accordance with the magnitude of the 
force with which the key member is depressed. 

BRIEF EXPLANATION OF THE DRAWING 
FIG. 1 is a side view of a key assembly embodying this in 

vention; . . . . 
FIG. 2 is a fragmentary side view of another embodiment of 

a key assembly; 
... FIG. 3 is a side view of a key assembly further modified 
from that of FIG. 1; and 

FIG. 4 is a graph indicating the relationship of time with the 
magnitude of tone signals passing through the keying switch of 
said key assembly of this invention. 

DETALED DESCRIPTION OF THE INVENTION 
FIG. 1 indicates the key assembly of an electronic musical 

instrument embodying this invention. Said key assembly com 
prises a plurality of key members, one of which is shown in the 
drawing by the reference numeral 1, arranged in a row incor 
responding relationship to the respective notes of a chromatic 
musical scale. Each of said key members 1 has an actuating. 
arm 2 attached to the bottom side thereof and extending 
downward through a bore 3 formed in a key support frame 4. 
Said key member 1 is pivoted to a bearing member 5 rising 
above said key support frame 4. Between the rear portions of 
said key member 1 and key support frame 4 is stretched a ten 
sion spring member 6 shaped into a coil. At the forward por 
tion of said key member 1 is integrally formed a skirt 7 to 
which is attached an L-shaped engaging member 8. A stopper 
9 integrally formed with a front panel 10 faces the upper side 
of the hook-shaped portion 8a of said engaging member 8 and 
the lower end of said skirt 7. Said stopper has cushion mem 
bers 11 of felt or foamed synthetic resin attached to the upper 
and lower portions thereof by adhesive agent. Under the key 
support frame 4 is disposed a keying switch 12 in correspon 
dence to each of said key members 1. Said keying switch 12 
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involves a base 2a of electric insulating material mounted on 
said key support frame 4, a movable contact element 2b con 
sisting of an elastically bendable copper strip member extend. 
ing horizontally and a stationary contact element 12c posi 
tioned substantially parallel to, and in vertically spaced rela 
tionship to said movable contact element 12b. The end of each 
of said contact elements 12b and 12c is securely molded in 
said base 12a acting as a support. The free end of said movable 
contact element 12b faces the lower end of the actuating arm 
2 and has a weight block 13 attached to the lower side thereof. 
At the free end of said stationary contact element 12c, i.e., the 
contact point thereofispositioned a sensor 14, the electric re 
sistance of which makes varying responses in accordance with 
the magnitude of pressure applied thereto. The sensor 14 
faces the lower side of said movable contact element 12b. Said 
sensor is generally called a piezoresistance element. 
When the key member 1 is depressed, the actuating arm 2 is 

operated so as elastically to bend the movable contact element 
12b at a velocity corresponding to the force with which said 
key member is depressed, thereby to cause the movable con 
tact element 12b to contact the stationary contact element 12c 
with the result that the lower side portion of said movable con 
tact element 12b depresses the piezoresistance element or sen 
sor 14, 
When the key member 1 is depressed, the sensor 14 initially 

receives at a moment with the aid of the inertia force of the 
weight block 13 a greater pressure than that which would be 
applied to said sensor without the aid of said inertia force. 
After the dissipation of kinetic energy of the weight block, the 
pressure applied to the sensor 14 is reduced to that level ap 
plied to the key member, i.e., the level of the force only with 
which the contact element 12b contacts said sensor 14. This 
causes the tone signal passing through the key switch 12 to be 
made sufficiently strong at the moment the key member is 
depressed so that the contact elements 12b and 12c are mu 
tually contacted. 
The curve B in FIG. 4 indicates the characteristic of the 

tone signal passing through the key switch where a force for 
depressing the key member 1 initially results in an inertia 
force of the weight block smaller than that represented by the 
curve A in the aforesaid embodiment, though the depressing 
force finally causes the same force to be applied to the sensor 
14 as that with which the contact element 12b contacts said 
sensor in the aforesaid embodiment. Furthermore, the curve C 
in FIG. 4 indicates the characteristic of the tone signal passing 
through the key switch, where a force for depressing the key. 
member 1 results in an inertia force of the weight block which 
is insufficient or fails to cause the specified form of envelope 

' of the tone signal at an initial step. 
When the depressing force is removed from the key 

member 1, the action of the spring member 6 causes said key 
member 1 to return to the original position and the movable: 
contact member 12b is carried away from the contacting posi 
tion and brought back to the original position by its accumu 
lated elastic pressure. In this case, the vertical movement of 
the key member 1 is, as is well known, limited by the stopper 
9. . . . . 

FIG. 2 indicates a key assembly provided with a plurality of 
key members 21, each having a multiple type keying switch 
32, which in turn involves a plurality of pairs of movable and 
stationary contact elements 32b and 32c. Said contact ele 
ments 32b and 32c are vertically spaced to each other. At the 
free end of each of the stationary contact elements 32c is 
formed a piezoresistance element or sensor 34. An actuating 
arm 22 extending downward from the bottom side of the key 
member 21 is connected in common to the free ends of the 
movable contact elements 32b. To the lower end of the actuat 
ing arm 22 is attached a weight block33. Since the other parts 
of the key assembly consist of members of a substantially 
identical type with those mentioned in the first embodiment, 
said parts are not explained herein, but only illustrated in the 
FIG. by the reference numerals in which the digits in the first 
place are the same as those indicated in the first embodiment, 
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though the digits 0 and 1 in the second place are replaced by 2 
and 3 position therein. 

In operation, the inertia force of the weight block 33 due to 
the forcible depression of the key member 21 is equally dis 
tributed over all the movable contact members, with the result 
that the mutual contact of the movable and stationary contact 
elements 32b and 32c causes the tone signal to be made suffi 
ciently strong at the moment the key member is depressed. 
The characteristics of the tone signals passing through the key 
switches 32 of this embodiment are the same as that explained 
in the aforementioned embodiment. , 
FIG. 3 indicates a key assembly modified from that of FIG. 

1. Said key assembly particularly includes a keying switch 51 
of a general type and another keying switch 52 of this inven 
tion, the latter being prepared separately from the former. 
Said keying switch 51 is disposed at the lower side of a key 
support frame 53 and provided with an operating member 51a 
vertically rising from the top of the casing thereof through a 
bore 53a formed in said key support frame 53. 
Each of key members 54 of synthetic resin arranged in a 

row of corresponding relationship to the respective notes of a 
chromatic musical scale is pivoted to a bearing member 55 ris 
ing above the key support frame 53. A coiled tension spring 
member 56 bridges the key member 54 and key support frame 
53 at a point behind the bearing member 55 so as upwardly to 
urge the forward portion of said key member 54. 
The vertical movement of the key member 54 is, as is well 

known, limited by the stopper 57. 
Said key member 54 further involves an actuating member 

58 integrally formed therewith in a manner to extend rear 
wardly from the rear end thereof. To the rear upper portion of 
said actuating member 58 is secured a cushion member 59 
consisting of foamed synthetic resin or rubber. 
A movable contact element 60 consisting of an elastically 

bendable member such as plate or leaf spring member is at 
tached to the rear upper end of said key member 54 in a 
manner to extend rearwardly parallel to the actuating member 
58 with a suitable space allowed between said members 58 
and 60, and to lie on the cushion member 59. To the rear end 
of said movable contact element 60 is attached a weight ball 
61. The upper surface of said movable contact element 60 
faces a sensor 62 consisting of a piezoresistance element posi 
tioned above the element 60. Said sensor 62 is attached to a 
stationary contact element 63 and used by being coupled with 
said movable contact element. 
When the key member 54 is depressed, the movable contact 

element 60 is vertically lifted to the stationary contact element 
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63 with its head supported by the cushion member 59, so that 
the actuating member 58 causes the movable contact element 
60 to depress the sensor 62. Initially with the aid of the inertia 
force of the weight ball 61 due to the quick movement of said 
movable contact element 60, the sensor 62 receives a greater 
pressure than that which would be applied to said sensor 62 
only by the depressing of the movable contact element having 
no weight block. After the dissipation of kinetic energy of the 
weight ball, the pressure applied to the sensor 62 is reduced to 
that level applied to the key member, i.e., the level of the force 
only with which the contact element 60 contacts said sensor 
62, without the inertia force of the weight ball 61. 

This causes, as already mentioned in the first embodiment, a 
tone signal passing through the key switch 52 to be made suffi 
ciently strong at the moment the key member is depressed so 
that the contact elements 12b and 12c are mutually contacted. 
When the depressing force is removed from the key 

member 54, the action of the spring member 56 causes said 
key member 54 to return to the original position, and the 
movable contact element 60 is carried away from the contact 
ing position and returns to the original position. 

In the last embodiment, the keying switch 51 is electrically 
cooperated with said sensor 62 by its serial connection with 
said sensor. 
We claim: 
1. A key assembly for an electronic musical instrument 

comprising a plurality of key members, a plurality of key 
switches arranged in correspondence to the respective key 
members, an actuating member disposed on each of said key 
members, a stationary contact element and a movable contact 
element cooperable at their contact point, and disposed in 
correspondence to each of said key members, a weight block 
disposed at the free end of said movable contact element, and 
a sensor positioned at the contact point of said stationary con 
tact element, the electric resistance of the sensor making vary 
ing responses in accordance with the magnitude of pressure 
applied thereto, whereby the magnitude of a tone signal 
passing through said key switch is varied in accordance with 
the magnitude of the force with which the key member is depressed. 

2. The key assembly claimed in claim 1 in which each of 
said keying switches involves a plurality of movable and sta 
tionary contact elements, a weight block and a sensor. 

3. The key assembly claimed in claim 2 in which a plurality 
of pairs of said movable and stationary contact elements are 
vertically arranged in a row and jointly operated by one ac 
tuating member. 


