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This invention relates to electronic musical instruments 
and more particularly to a keyer circuit for an electronic 
Organ. 

it is desired to achieve tones from an electronic organ 
which simulate tones from a pipe organ, including tones 
which start and stop slowly. In providing a flute note 
for example, it is advantageous to have some means of 
controlling the build up and decay of the electronic signal 
reaching the output circuit of the organ. It will be under 
stood that if the electronic signal is controlled by a 
simple on-off switch, the signal in the circuit following 
the switch changes from zero, or a relatively small value, 
to its maximum in an abrupt manner when the Switch 
is closed. The signal would similarly return to zero in 
an abrupt manner and very often, particularly with flute 
notes, would produce an undesirable transient or 'pop' 
at the start and stop of the tone. 

it is therefore an object of the present invention to 
provide an electronic organ keyer adapted to control 
the manner in which a tone starts and stops, and to 
mininize undesired transients in the tone signal. 
Another object of the present invention is to provide 

a transistorized keyer adapted to generate long sustain 
notes from an electronic organ. 
A further object of the present invention is to provide 

an electronic organ having a plurality of individual keyers 
which are isolated from each other, and in addition 
provide a simple and inexpensive means for selecting one 
or more sustain intervals. 
A feature of the present invention is the provision 

of an organ keyer circuit including a transistor device 
and time constant bias circuit to control the build up 
and decay of an oscillator signal passed by the keyer 
circuit. 
Another feature of the invention is the provision of 

a transistorized keyer circuit including a capacitor to 
retain and decrease the bias applied to a transistor device 
gradually with time. Different blocking voltages and 
impedances are selectively connected to the capacitor to 
afford different graduations of sustain time. 
A further feature of this invention is the provision 

of a keyer circuit including twelve transistorized keyers 
for one octave, having their respective collector electrodes 
connected together and supplied with a direct current 
operating voltage through one resistor. 
Another feature of the present invention is the pro 

vision of a transistorized keyer circuit adapted to aid in 
accomplishing long sustained sounds from an electronic 
organ and including neon lamps to provide isolation 
between keyers controlled by a single voltage to allow 
the keyers to operate independently of one another. 
A further feature of this invention is the provision 

of an organ keyer including a plurality of thermistors 
positioned about the transistor keyer to offset variation 
in transistor operation occurring because of changes in 
room temperature and/or internal temperature of an 
electronic organ. 
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In the accompanying drawing: 
FIG. 1 is a schematic diagram of a simplified transistor 

keyer circuit of the present invention; and 
FIG. 2 is a schematic diagram of a circuit including 

a plurality of keyer circuits of the present invention. 
În accordance with the present invention, a tran 

sistorized signal keyer is provided for an electronic organ 
which controls the magnitude of a signal applied from 
a tone generator to the output circuit of the organ. The 
keyer therefore acts as a variable gain amplifier whose 
gain may be controlled by application of the proper bias 
ing current to the control electrode of the transistor. 
A blocking voltage of one polarity is provided to the 
control electrode to prevent conduction between the 
input and output electrodes. A key may be actuated 
to provide a voltage of the opposite polarity to override 
the blocking voltage and cause the transistor to conduct. 
The transistor valve can be biased to permit very little 
or no signal to pass through the keyer, the actual ratio 
of maximulin-to-minimum signal output being about 70 
decibels. The bias current which increases or decreases 
the keyer output may be controlled so that it increases 
or decreases gradually with time, and therefore the mag 
Initude of the oscillator signal at the keyer output circuits 
varies with time in a generally similar manner to the 
controlled bias current, Sustain tones or intervals are 
provided by decreasing the transistor bias current very 
slowly by means of a capacitor coupled in the circuit, 
which may be governed in its operation by a switch actu 
ated variable impedance circuit path. When several 
keyers are connected together, a neon lamp is connected 
in the circuit to provide isolation between individual 
keyers coupled to a single blocking voltage source, allow 
ing them to operate independently from one another, and 
at the same time permit a simple, inexpensive means of 
Selecting one or more sustain intervals. In addition a 
thermistor, which has a negative temperature coefficient, 
may be connected to the circuit to offset variations of 
transistor operation occasioned by changes in temperature. 

Referring now particularly to FIG. 1, the transistor 
keyer circuit of the present invention is used to control 
the application of input signal voltage from a tone gener 
ator, generally indicated at the reference number 10, 
to an output circuit. The tone generator 6 includes 
tube a connected to an oscillator tank circuit 12 com 
prising an inductor 14 and a capacitor 16. The tube 1. 
is energized by a positive potential of 36 volts. Signals 
from the tone generator 10 are applied through resistor 
i8 and across resistor 28 to the emitter electrode 23 of 
transistor 22. Such signals are applied through the tran 
sistor 22 to the collector electrode 25 and to the output 
circuit connected thereto when the transistor 22 conducts. 
The transistor 22 is of the PNP type and is controlled 

by the voltage applied to the base electrode 24 thereof. 
The collector electrode of transistor 22 is connected to 
a -6 volt Supply by resistor 46. The transistor is nor 
mally non-conducting as a positive blocking voltage is 
developed across resistor 32 from source 26 through 
resistors 28 and 39, to provide a sufficient base to emitter 
positive bias voltage to hold transistor 22 non-conducting. 
A Source of negative keying voltage 34 is connected to 
one terminal of key 36, and when the key is closed this 
potential is applied through resistors 40 and 30 across 
base resistor 32 to provide a negative voltage on the 
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base of transistor 22 to cause the transistor to conduct. 
This condition continues as long as key 36 is closed, 
and a charge is stored on capacitor 42 when the key 36 
is closed to hold the transistor 22 in conduction after 
the key is released. Capacitor 42 discharges through 
resistors 30 and 32 and through resistor 28, to reduce the 
negative voltage at the base 24 of transistor 22, and the 
capacitor charges in a positive direction from the positive 
source 26. The voltage from source 26 is effective to 
discharge the negative voltage across capacitor 42 and 
to provide a positive charge thereacross to hold the tran 
sistor 22 cut off. 

It may be desired to control the period after which 
key 36 is open that the tone continues to provide what 
is known as sustain action. This may be accomplished 
through action of switch 44 which controls the positive 
blocking voltage applied to the base of transistor 22. 
When the Switch 43 applies a smaller positive voltage, it 
will require a longer time for the negative voltage on 
capacitor 30 to be neutralized to cut off transistor 20. 
This will provide a longer sustain action. 

In operation, when the key 36 is open, a positive 
voltage is applied to the base of transistor 22 and the 
emitter current of the transistor is essentially zero. With 
the key in this position, blocking voltage source 26 sup 
plies a current through resistors 28, 30 and 32 which 
provides a positive voltage at the base of transistor 22 
which holds the same cut off. 
With the key 36 open, the polarity of the ungrounded 

terminal of the capacitor 42 is positive. When the key 
36 is closed, the polarity of the charge on capacitor $2 
reverses and acts to change the base bias current. The 
negative charge on capacitor 42 controls, the base bias 
current, and consequently the degree to which the keyer 
is turned on. Resistor 40 governs the rate at which the 
charge builds up across the capacitor 42 and this controls 
the signal build-up in the keyer output circuit. It will 
be understood that the transistor collector current is a 
function of the base bias current over the collector current 
range. When the collector current reaches a saturation 
value, all but a few tenths of the collector supply voltage 
is developed across the collector direct current load 
resistor 46. After the collector current reaches satura 
tion, it is essentially unchanged as the base bias current 
continues to increase. 

In the output circuit 56 of the keyer transistor 22, the 
capacitor 49 is used to reduce the "short duration” com 
ponents of the transient signal that appears in the collector 
circuit due to the collector current changing when the 
keyer is turned on. A second capacitor 56 and resistor 
52 form a filter Section which reduces the "long duration' 
transient, which might be considered a low frequency 
component of the transient. Resistor 54 isolates the keyer 
from other circuits connected together to provide the 
complete organ output. 
The relatively high dynamic resistance of the transistor 

collector ocmpared to the collector load resistance 46 
permits combining several keyers (FEG. 2) in a single 
circuit with relatively slight attenuation of any signal. 
The plurality of keyers may be connected together and 
Supplied with a D.C. operating voltage through one 
resistor. When the collector currents of all the open 
keyers are substantially below saturation, the collector 
current of the one transistor is essentially independent of 
the collector current of any other open or closed keyer. 
Therefore, the total current fiowing through resistor 46 
Will be proportional to the number of keyers that are 
simultaneously open. This assumes all transistors in a 
particular octave are alike. 
FIG. 2 shows a circuit including a plurality of keyers 

6 and 76, generally like the keyer of FIG. 1, connected 
together. Like components are identified by like numer 
als. The outputs of the keyers 60 and 70 are shown 
fed to an amplifier and tone filter 89. The sustain or 
blocking voltage is controlled by a voltage regulating 
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circuit indicated at 90 which performs a function com 
parabie to that of switch 44 of FIG. 1 in that it regulates 
the blocking voltage to the keyers, individually and 
severally. - 

Voltage regulating circuit 962 which supplies the voltage 
to control the sustain action of the keyers 60 and 79 
includes an amplifier control tube 64 and a series regu 
lator tube 62. It will be understood that the various 
voltages on the supply lines will be dependent upon the 
relative values of the circuit components utilized in the 
practice of the invention. The plate of tube 64 is con 
Inected to the grid of tube 62 and from there to the 425 
volt B-- line 67 through resistor 66. The control grid 
of the amplifier tube 64 returns to ground through a 
resistor 72. The cathode of tube 64 is connected to a 
positive potential of 75 volts and the second grid is 
Connected to a positive potential of 170 volts. 
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Thermistors 74 are shown on the “keyer' side of the 
circuit and are connected in parallel with resistor 72 to 
the control grid of the amplifier tube 64. The thermis 
tors 74 operate in the known manner to compensate for 
temperature rise, or drop, due to the proximity of heat 
producing assemblies in the organ as well as changes in 
the ambient temperature. The temperature compensat 
ing effect of thermistors 74 is particularly effective in 
causing the transistors to cut off at the desired time. 
When the temperature increases the I of the transistor 
increases which increases the current through resistor 32 
Which tends to hold the transistor conducting. The 
of the transistor is the current through the collector-to 
base junction when the emitter is open-circuited and the 
collector-to-base junction is reverse biased. The thermis 
tors 74 act to raise the blocking voltage on line 88 which 
counters the effect of the increased of the transistor. 
The thermistors 74 may be positioned at various point 
along the keyer chassis and connected together to func 
ion as one thernistor. The thermistors when used in 
multiples and spread out, average the temperature that 
the keyers experience from one part of the keyer section 
to another. 

Switches 76 and 78, which are the equivalent of switch 
44 of F.G. 1, control the blocking voltage applied to the 
keyers 60 and 70 by selectively connecting the resistors 
89–82, 82-83, or 34-85 in the control circuit. Regard 
less of which path is chosen resistor 72 and thermistor 74 
are in the circuit connected to the grid of tube 64. The 
Switches 76 and 78 operate independently of one another 
and in addition to selecting the resistors in the control 
circuit, operate to make a connection to line 86 con 
nected to the neon tubes 94. 
For a more thorough understanding of the operation 

of the circuit of FIG. 2, it is pointed out that three con 
trol lines are connected to the two keyers including keys 
98 and it respectively. These are representative of a 
large number of keyers which may be so connected. 
The first line 86 is the neon bulb conduction line, the 
Second line 88 is the blocking voltage conduction line, 
and the third line 92 provides the keying voltage. Key 
ing voltage supply 39 is connected to the line 92. 

In operation, when the switches 76 and 78 are not 
operated and contacts 39 and 93 are open, resistors 80 
and 81 are connected to the cathode of tube 62 and are in 
series with parallel resistor 72 and thermistor 74. Resis 
tors 80 and 81 control the voltage applied to the grid of 
control tube 64 to provide the desired voltage at the 
cathode of tube 62. This voltage is applied to the block 
ing voltage line 88. With switch 78 in the unoperated 
position as shown, line 86 is connected to line 83 through 
contacts 95 and neon bulb 94 bridges resistor 23 so that 
resistorS 28a, 38 and 32 are connected to the cathode of 
tube 62 through the neon lamp 94. This provides the po 
tential on the capacitor 42 and on the base of transistor 
22 to provide the normal keying action. 
When the key 98 (or E96) is now operated a negative 

Voltage from line 92 is applied through resistors 40, 39 
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means and acting to reduce the charge stored thereon by 
said second potential. 

4. În an electronic organ including a plurality of tone 
generators for providing signals corresponding to musi 
cal tones, and playing keys for controlling the tones, a 
keying system for controlling the attack and decay of the 
tones including a plurality of keyers, each keyer including 
a transistor having input, output and control electrodes, 
means applying the signal from a tone generator to each 
of said input electrodes, means coupied to said output 
electrodes for utilizing the signals therefrom, and a con 
trol circuit connected to each of said control electrodes 
including means for selectively applying a first potential 
to said control electrodes to hold said transistors non 
conductive, each of said keyers including a switch coupled 
to a playing key for applying a second potential to said 
control electrode of said transistor thereof to override said 
first potential and cause said transistor to conduct, where 
by said transistors may be individually rendered conduct 
ing by operation of the playing keys. 

5. The keying system in accordance with claim 4 where 
in said control circuit includes thermistor means for rais 
ing said first potential applied to said control electrodes 
of said keyers with increase in tenuperature. 

6. A keying circuit for controlling the application of a 
plurality of signals from signal sources to an output cir 
cuit, and wherein the attack and decay of the signals are 
controlled, said circuit including a plurality of keyers, 
each keyer including a transistor having input, output and 
control electrodes, means for applying a signal to each 
of said input electrodes, means coupled to said output 
electrodes for utilizing the signals therefrom, and a con 
trol circuit connected to each of said control electrodes 
including means for applying a first potential to said con 
trol electrodes to hold said transistors non-conductive, 
each of said keyers including a key for applying a second 
potential to said control electrode of said transistor there 
of to override said first potential and cause said transistor 
to conduct, whereby said transistors may be individually 
rendered conducting by operation of said keys of said 
keyers, each of said control circuits including a neon 
lamp for applying said first potential to said control elec 
trode of the transistor of each keyer and providing isola 
tion between said keyers. 

7. A keying system for controlling the attack and decay 
of a plurality of signals from sources including in com 
bination, a plurality of keyers each including a transistor 
having input, output and control electrodes, means for 
applying a signal to each of said input electrodes, means 
coupled to said output electrodes of each transistors for 
deriving a signal therefrom, a control circuit connected 
to said control electrode of each transistor including re 
sistor means and capacitor means, and voltage supply 
means for applying a first potential of one polarity to said 
control circuits, said first potential being applied across 
Said capacitor means of each control circuit to said con 
trol electrode of the associated transistor to hold such 
transistor non-conducting, each of said keyers including 
a key for applying a second potential of opposite polarity 
to Said control circuit to override said first potential and 
cause said transistor to conduct, said capacitor means 
charging to said opposite polarity by said second poten 
tial whereby said transistor continues to conduct for a 
Sustain interval after said key is released, said first poten 
tial discharging said capacitor means after said key is 
released and charging the same to said one polarity to 
cut off said transistor, and switch means coupled to said 
voltage Supply means for changing said first potential to 
thereby change the duration of said sustain interval, each 
of said control circuits including a neon bulb connected 
to said resistor means thereof and to said switch means 
and rendered selectively conductive by said switch means 
to bridge at least a portion of said resistor means to 
change the discharge time of said capacitor means of the 
control circuit, said neon bulbs of said control circuits 
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further operating to substantially isolate said keyers from 
one another to allow said keyers to operate independently. 

8. A keying system in accordance with claim 7 wherein 
said voltage supply means includes voltage regulator 
means having thermistor means for raising said first poten 
tial with increase in temperature to temperature compen 
sate said keyers. 

9. A keying system for controlling the application of 
signals from a plurality of signal sources to an output 
circuit, and for selectively sustaining the applied signals, 
Said Systein including in combination, a plurality of tran 
sistor keying devices each having input, output and con 
trol electrodes, means for applying signals from the 
sources individually to said input electrodes of said key 
ing devices, means coupled to said output electrodes of 
Said keying devices for utilizing the signals therefrom, a 
plurality of control circuits individually connected to said 
control electrodes of said keying devices, each of said 
control circuits including capacitor means and means in 
cluding a neon lamp for applying a first potential to said 
capacitor means to charge the same to provide a bias at 
Said control electrode of the associated keying device to 
hold the same non-conductive, a key switch coupled to 
each control circuit for applying to said capacitor means 
a Second potential of opposite polarity to said first poten 
tial to charge said capacitor means to provide a bias at 
Said control electrode of the associated keying device to 
cause the same to conduct, whereby each of said keying 
devices is individually rendered conducting by operation 
of the associated key switch and is cut off in response to 
Said first potential upon release of said key switch, and 
single switch means coupled to said plurality of control 
circuits for selectively completing the potential applying 
circuits through said neon lamps, said switch means being 
operative to open the circuit through said neon lamps and 
thereby Sustain the signal applied through a conducting 
keyer. 

i0. A keying system for controlling the application of 
signals from a plurality of signal sources to an output 
circuit, and for Sustaining the applied signals, said system 
including in combination, a plurality of semiconductor 
keying devices each having input and output electrodes, 
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means for applying signals from the sources individually 
to said input electrodes, means coupled to said output elec 
trodes for utilizing the signals therefrom, a plurality of 
control circuits individually connected to said keying 
devices for controlling the conduction thereof, each of 
said control circuits including capacitor means and means 
including a neon lamp for applying a first potential to 
Said capacitor means to charge the same to apotential to 
hold the associated keying device non-conducting, a key 
Switch individually coupled to each control circuit for 
applying to said capacitor means thereof a second poten 
tial of opposite polarity to said first potential to charge 
said capacitor means to a potential to cause said keying 
device to conduct, whereby each of said keying devices is 
individually rendered conducting by operation of the asso 
ciated key Switch and is cut off in response to said first 
potential upon release of said key switch, and single 
Switch means coupled to said plurality of control circuits 
for selectively applying a potential to said neon lamps 
for application thereby to said capacitor means, said 
Switch means being operative to remove the potential from 
said neon lamps and thereby delay the cut off of a con 
ducting keying device, so that the signal applied there 
through is sustained. 

11. A keying System for controlling the application of 
signals from a plurality of signal sources to an output 
circuit, and for Sustaining the applied signals, said system 
including in combination, a plurality of keyers each hav 
ing input and output terminals, means for applying signals 
from the sources individually to said input terminals, 
means coupled to said output terminals for utilizing the 
signals therefrom, a plurality of control circuits indi 
vidually connected to said keyers, each of said control 
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circuits including a neon lamp for applying a first poten 
tial to the associated keyer to hold said keyer non-con 
ducting, a key switch coupled to each control circuit for 
applying thereto a second potential of opposite polarity 
to said first potential to override said first potential and 
cause the associated keyer to conduct, whereby each of 
said keyers is individually rendered conducting by opera 
tion of the associated key switch and is cut off in response 
to said first potential upon release of said key switch, and 
single switch means coupled to said plurality of control 
circuits for selectively completing the potential applying 
circuits through said neon lamps, said Switch means being 
operative to open the circuit through said neon lamps and 
thereby sustain the signal applied through a conducting 
keyer. 
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