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The present invention relates in general to a percus 
sion sustain keyer for use in electrical musical instru 
ments. More particularly, it relates to keyer circuits 
for organs of the type having free-running oscillators as 
opposed to systems which turn the individual oscillators 
on and off by operation of key contacts. The keyers pro 
vide the keyed signal with ‘a full percussive envelope 
which is independent for each keyed tone signal source 
and automatic in its operation and in which the percus 
sion sustain effect is achieved by a single key contact 
for each playing key. 
Usual percussion circuits for electrical musical instru 

'ments are of several different types. In one type, oper 
ation of a playing key permits the note to sound per 
cussively and thereafter it decays during a sustain pe 
riod while the key is held operated. If the key is re 
leased before the percussion envelope is complete, the 
tone generator is cut off ‘and the signal immediately 
ceases, furthermore release of the key during the sus— 
tain period may have other deleterious effects upon the 
tone signal. In another type of percussion circuit, the 
tone is sounded at a constant level while the key is ‘held 
operated and after the key is released, the tone is sus 
tained on a declining basis for a short period of time. 
Both types of percussion therefore have disadvantages 
which have heretofore been di?icult to remedy since in 
one case the time of key operation is variable and there 
fore the percussion effect is interrupted, while in the other 
the tone is given a sustain period only on release of the 
key. 

In addition, many percussion circuits employ complex 
contact arrangements for each organ key due to the 
need to place differing potentials across the key contacts 
at the various organ keys. The present invention sim 
pli?es the percussion key contact structure by enabling 
the use of a common bus configuration in the keyboard. 
One object of the invention is to provide a novel keyer 

circuit for providing sustained type percussion in which 
the percussive envelope is never suddenly interrupted by 
release of a key. 
The above and other objects of the present invention 

will become apparent on examination of the following 
speci?cation and claims together with the drawing. 

In the drawing a percussion keyer circuit for use in 
an electrical organ is indicated generally by the refer 
ence character 10. It comprises a transistor 12 of the 
PNP type having an emitter circuit 14, a collector cir 
cuit 16 and a base circuit 18. 
The collector circuit 16 is connected through the pri— 

mary 20 of an output transformer T1 to a source of nega 
tive potential. A lead 22 connects the primary 20 to 
a similar collector circuit of each of a plurality of other 
keyers which feed the transformer T1. The output of 
the transformer T1 is applied through a suitable output 
system to a loud speaker or similar transducer. 
A resistor R1 is connected across the secondary of 

transformer T1 which acts as a mixer and provides a volt 
age gain, while a low frequency transient ?lter com 
prising capacitors C1, C2 and C3 and inductance L1 
serves to ?lter the output of transformer T1. A resistor 
R2 is also connected across the output of transformer T1. 
The emitter circuit 14 of transistor 12 is also con— 
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nected through a low frequency transient ?lter compris— 
ing resistors R3 and R4 and a capacitor C4 to a tone 
signal source 22 to ground. A similar signal source is 
provided for the other keyers feeding transformer T1 
over lead 22. 
The base circuit 18 of the transistor 12 is connected 

through a resistor R5 to a source 24 of approximately 
one volt positive potential. The base circuit is also con 
nected to a large capacitor C5 and to one terminal of a 
diode D1 poled to pass current when the base circuit is 
positive with respect to the other terminal of diode D1. 
The other terminal of diode D1 is connected to a diode 

D2 poled in the reverse direction and connected in shunt 
with capacitor C5. Diode D1 is also connected through 
series connected resistors R6 and R7 and through a diode 
D3 poled in the same direction as diode D1 to ground. 
The junction of resistors R6 and R7 is connected to ground 
through a capacitor C6 and the junction of resistor R7 
and diode D3 is connected to one terminal of a keying 
capacitor C7. 
The other terminal of capacitor C7 is connected through 

a resistor R8 to a source 26 of about six volts positive 
potential so that capacitor C7 is normally charged to this 
value. One playing key 28 of the organ is adapted, when 
operated, to connect the junction of resistor R8 and 
capacitor C7 to ground. 
Normally then, with the key 28 open as shown, the 

capacitor C7 is charged to a value of +6 volts through 
the resistor R8. The base circuit 18 of the transistor 
has a potential established *by the voltage drop across 
resistor R5 as current flows from the +1 volt battery 
source 24 through the diode D1 and the resistors R6 
and R7 through the diode D3 to ground. This potential 
is such that the transistor is normally nonconductive and 
no signal from the source 22 appears across the output 
transformer T1. 

In response to the closure of the key 28 as the organ 
is played, capacitor C7 ‘has one side connected to ground 
potential so that a negative pulse appears across resistors 
R7 and R6 and the capacitor C5. The diode D3 blocks 
the negative pulse and the ‘capacitor C5 partially dis 
charges through resistors R6 and R7 to render the base 
circuit 18 of the transistor 12 slightly negative. The 
transistor 12 therefore lbecomes conductive to immediate-. 
ly pass the signal provided from the tone source 22 to 
the output transformer T1 and the output system. The 
capacitor C6 and resistors R6 and R7 ?lter any transient 
resulting contact bounce at key 28. 

After the initial negative pulse from capacitor C7, ca 
pacitor C5 potential returns toward the normal base po 
tential at a desired rate dependent on the circuit time con 
stants and cuts off the transistor 12 irrespective of the 
length of time key 28 is held operated. 
When the key 28 is opened, of course, the capacitor 

C7 charges positive. The diode D3 blocks this charge 
from the base circuit of the transistor and the keyer cir 
cuit 10 assumes its normal condition. Thus, irrespective 
of whether the key ‘28 is operated momentarily or for an 
extended duration the percussive effect provided to the 
tone from source 22 is completed, since release of the key 
does not open a set of contacts in the tone generator out 
put circuit as is customary of percussion circuits of the 
type which supply a percussive envelope even though a 
key is continuously held. The other keyers connected 
to transformer T1 may of course be arranged to provide 
similar or different percussive effects, as desired, but they 
too are arranged to percussively key the signal Without 
the need for key contacts in the generator output circuits. 
Although the foregoing describes one embodiment of 

the invention, it is believed capable of numerous adapta 
tions, wherefore the limitations of the invention are be 
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lieved more adequately set forth in thenacco‘mpanying 
claims. 

I claim: 
1. In an individual percussion keyer circuit for a 

musical instrument for use with a respective individual 
musical tone signal source representative of a single 
musical note to connect the respective source to an output 
system common to a plurality of independent such sources 
upon the actuation of a respective playing key, an elec 
tronic variable impedance device the impedance of which 
is dependent upon the potential applied to a terminal 
thereof, circuit means including said variable impedance 
device for connecting said source to said output system, 
means normally applying a bias potential to said terminal 
to render said circuit means ineffective to conduct said 
signal to said output system, means including the play 
ing key for applying a pulse to said variable impedance 
device terminal in response to actuation of said key to 
change the potential at said terminal substantially in 
stantaneously to render said circuit means effective to con 
duct said signal to said out-put system, and automatic 
means operative with the application of said pulse to re 
establish said normal bias potential to said terminal at a 
slow rate followingthe application of said pulse to said 
terminal for progressively rendering said circuit means in 
effective to conduct said signal to said output system. 

2. In an individual percussion keyer circuit for a musi 
cal instrument for use with a respective individual musi 
cal tone signal source representative of a single musical 
note to connect the respective source to an output system 
common to a plurality of independent such sources upon 
the actuation of a respective playing key, an electronic 
variable impedance device the impedance of which is 
dependent upon the potential applied to a terminal there 
of, circuit means including said variable impedance de 
vice for connecting said source to said output system, 
means including the playing key for applying a pulse to 
said variable impedance device terminal in response to 
actuation of said key to change the potential at said ter 
minal substantially instantaneously to render said circuit 
means effective to conduct said signal to said output sys 
tem, automatic means operative with the application of 
said pulse to reestablish said normal bias potential to said 
terminal at a slow rate following the application of said 
pulse to said terminal for progressively rendering said cir 
cuit means ineffective to conduct said signal to said out 
put system, said pulse applying means comprising a ca 
pacitor, means including a potential source and an im 
pedance element for applying a potential to one side of 
said capacitor, means including said playing key for sud 
denly removing the last said potential from said one side 
of said capacitor when said playing key is actuated, cir 
cuit means for connecting the other side of ‘said capacitor 
to said terminal, the last said circuit means including an 
impedance element and a unidirectional element polarized 
to conduct when said other side of said capacitor has a 
potential that will cause said circuit means including said 
variable impedance device to conduct when the last said 
potential is applied to said terminal, a charge removing 
circuit including, a unidirectional element connected to 

4 
v said other side of said capacitor, and the last said unidirec 
tional element being polarized to be nonconductive when 
the potential on said other side of said capacitor is such 
as to cause conduction through said circuit means includ 
ing said variable impedance device when the last said 
potential is applied to said terminal. 

3. In an individual percussion keyer circuit for a musi 
cal instrument for use with a respective individual musical‘ 
tone signal source representative of a single musical note 
to connect the respective source to an output system com 
rmon to a plurality of independent such sources upon the 
actuation of a respective playing key, an electronic varia 

, ble impedance device the impedance of which is depend 

15 
cut upon the potential applied to a terminal thereof, cir 
cuit means including said variable impedance device for 
connecting said source to said output system, means nor 
mally applying a positive bias potential to said terminal 

, to render said circuit means ineffective to conduct said 

20 
signal to said output system, means including a playing 
key for applying a negative pulse to said variable im 
pedance device terminal in response to actuation of said 
key to lower the potential at said terminal substantially 

, instantaneously to render said circuit means e?fective to 
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conduct said signal to said output system, automatic 
means operative with the application of said pulse to re 
establish said normal bias potential to said terminal at a 
slow rate following the application of said pulse to said 
terminal for progressively rendering said circuit means in 
e?e'ctive to conduct said signal to said output system, said 
means for supplying said pulse to said variable impedance 
device terminal comprising a capacitor, circuit means in 
cluding a source of positive potential and an impedance 
element connected for applying a positive potential to one 
side of said capacitor, a circuit including said playing key 
for suddenly removing said potential from said one side 
of said capacitor when said playing key is actuated, cir 
cuit means for connecting the other side of said capacitor 

. to said terminal, the last said circuit means including an 

40 
impedance element and a unidirectional element polarized 
to conduct when said other side of said capacitor is nega 
tive relative to said terminal, and a circuit connected be 
tween the other side of said capacitor and ground for 
removing a positive charge from said other side of said 
capacitor, the last said circuit including a unidirectional 
element polarized to conduct when said other side of said 
capacitor tends to become positive relative to ground. 

4. The combination called for in claim 3 including 
means including a unidirectional circuit element for pre 
venting the potential at said terminal from becoming 
negative relative to ground. 

References Cited by the Examiner 

UNITED STATES PATENTS 
3/1957 Hanert ___________ __ 84——1.26 

9/1964 Gibbs et al. _______ __ 84—1.26 

2,783,672 
3,150,228 

" DAVID J. GALVIN, Primary Examiner. 

60 ARTHUR GAUSS, Examiner. 


