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The present invention relates in general to signal mix 
ing circuits and has as a particular object thereof to pro 
vide a simple and improved circuit for mixing two signals 
in variable proportions. 

Heretofore, when it was necessary to mix in variable 
proportions two signals to obtain a combined output as, 
for example, to mix audio signals from a phonograph 
pickup and from a microphone to obtain a combined out 
put, or to mix the outputs of two receivers, each of the 
signals was individually attenuated and thereafter was 
combined in a common impedance. Such an arrange 
ment required two attenuators. 
The present invention is directed to providing a circuit 

of this character in which a single potential dividing ele 
ment is utilized as a mixing element and which is so ar 
ranged as to simultaneously vary in opposite senses the 
proportions of two signals appearing in the combined out 
put of these two signals. 

Accordingly, it is also an object of this invention to 
provide an improved circuit for combining a pair of 
signals in variable proportions by means of a single po 
tential divider. 

Briefly, in accordance with a specific embodiment of 
the invention, signal combining apparatus is provided 
comprising the combination of a low internal impedance 
source of a first signal, a high impedance source of a 
second signal, a potentiometer having a pair of fixed ter 
minals and a tap variable in position between the fixed 
terminals, and means for applying the output of the high 
impedance source between the fixed terminals and for 
coupling the low impedance source directly across the 
variable tap and one of the fixed terminals. The char 
acteristic of the output signal produced across the fixed 
terminals is such that the relative portion of one signal 
with respect to the other signal is variable in accordance 
with the position of the variable tap. 
The features of this invention desired to be protected 

are pointed out in the appended claims. The invention 
itself, however, both as to its organization and method of 
operation, together with further objects and advantages 
thereof, may best be understood by reference to the 
following description when taken in connection with the 
accompanying drawing wherein there is shown a sche 
matic diagram of a circuit embodying this invention. 

Referring now to the single figure of the drawing, there 
is shown a circuit embodying the present invention in 
which is provided a high impedance source 1, including 
an electron discharge device 2, connected between a pair 
of terminals 3 and 4 of a potential divider 5 for supplying 
thereto a signal to be mixed. The terminals 3 and 4 are 
fixed terminals at respective ends of potential divider 5. 
A low impedance source 6, including an electron dis 
scharge device 7 is also provided having its output con 
nected between terminals 8 and 4 of the potential divider 
5, for supplying another signal between the terminals 
4 and 8 of potential divider 5. The terminal 8 is a tap 
that is movable between the terminals 3 and 4 of the 
potential divider 5. The combined output is obtained 
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between terminais 3 and 4 and applied to an amplifier 9 
including electron discharge device 10. 

Electron discharge device 2 includes a cathode 11, a 
grid 12, and an anode 13. The cathode 11 is connected 
to the negative terminal 14 of a source 15 of unidirec 
tional operating potential. Negative terminal 14 is con 
nected to ground. The grid 12 is connected through grid 
leak resistance 16 to the cathode 11. The grid 12 is 
also connected through a coupling capacitor 17 to one 
of a pair of input terminals 18, the other of which, 19, is 
connected to ground. A terminal resistance 20 is con 
nected in shunt with the input terminals 18 and 19. The 
anode 13 is connected through anode load resistance 21 
to the positive terminal 22 of source 15. The anode 13 
is also connected through a coupling capacitor 23 and a 
level controlling resistor 24 to terminal 3 of potential 
divider 5. 

Electron discharge device 7 includes a cathode 25, a 
grid 26, and an anode 27. The cathode 25 is connected 
through cathode resistance 28 to ground. The cathode 
25 is also connected through coupling capacitor 29 and 
level controlling resistor 30 to the terminal 8 of potential 
divider 5. The grid 26 is connected through grid leak 
resistance 31 to ground and also connected through cou 
pling capacitor 32 to one input terminal 33 of a pair of 
input terminals, the other of which, input terminal 34, 
is connected to ground. The anode 27 is connected to 
positive terminal 22 of source 15. A terminal resistance 
35 is connected between input terminals 33 and 34. 

Electron discharge device 10 includes a cathode 36, 
a grid 37, and an anode 38. Cathode 36 is connected to 
ground, the grid 37 is connected through grid leak re 
sistance 39 to ground and also through coupling capacitor 
40 to terminal 3. The anode 38 is connected through 
anode load resistance 41 to the positive terminal 22 of 
source 15. The anode 38 is also connected through cou 
pling capacitor 42 to one output terminal 43 of a pair of 
output terminals, the other of which, output terminal 44, 
is connected to ground. 
One of a pair of signals desired to be combined is 

applied across input terminals 18 and 19 and the other 
is applied between terminals 33 and 34. The impedance 
of the amplifier 1 appearing between terminal 3 and 
ground is arranged to be substantially higher than the 
impedance of amplifier 6 appearing between terminal 8 
and ground. Thus, when the terminal 8 is coincident 
with terminal 3, the output of amplifier 1 is substantially 
short circuited by the impedance of amplifier 6 and all 
of the output from amplifier 6 appears across the potential 
divider 5. When the terminal 8 coincides with the termi 
nal 4, the output of the amplifier 6 is short circuited. 
When the terminal 8 is in a position intermediate with 
the terminals 3 and 4, the outputs from both amplifiers 
1 and 6 appear across potential divider 5 in proportion 
to the position of terminal 8 with respect to terminals 3 
and 4. Preferably, the impedance of potential divider 5 
is made substantially larger than the impedance of the 
amplifier 6 appearing between terminal 8 and terminal 
4. Also for a particular position of the terminal 8, the 
outputs of the amplifiers 1 and 6 may be arranged to ob 
tain the proper portion of mixing for this position. The 
output taken between terminals 3 and 4 is applied to an 
amplifier 9, and thence to output terminals 43 and 44. 

While there has been shown and described a particular 
embodiment of the invention, it will be obvious to those 
skilled in the art that various changes and modifications 
may be made without departing from the invention in its 
broader aspects and it is, therefore, an aim in the ap 
pended claims to cover all such changes and modifications 
as fall within the true spirit and scope of the invention. 
What I claim is new and desire to secure by Letters 

Patent of the United States is: 
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1. A signal mixing circuit comprising a first signal 
Source, a first electron discharge device having a cathode, 
a grid and an anode, a ground connection, first coupling 
means coupling said grid to said first signal source, said 
cathode being coupled to said ground connection, said 
first electron discharge device having a relatively high 
impedance between its anode and said ground connection, 
a second signal source, a second electron discharge de 
vice having a cathode, a grid and an anode, second 
coupling means coupling said grid of said second elec 
tron discharge device to said second signal source, a 
cathode resistor of relatively low resistance with respect 
to the impedance between the anode of said first elec 
tron discharge device and said ground connection, said 
cathode resistor being coupled between said cathode of 
said second electron discharge device and said ground 
connection, a potentiometer having first and second fixed 
terminals and a tap variable in position between said 
first and second fixed terminals, said second fixed termi 
nal being connected to said ground connection, third 
coupling means coupling said anode of said first electron 
discharge device to said first fixed terminal, fourth cou 
pling means coupling said cathode of said second elec 
tron discharge device to said tap, and output means 
coupled to said first fixed terminal of said potentiometer, 
the impedance path to said ground connection via said 
fourth coupling means being low relative to the im 
pedance path to said ground connection via said first 
coupling means such that when said tap is in proximity 
to said first fixed terminal a signal from said first elec 
tron discharge device is substantially short circuited 
and Such that when said tap in proximity to said second 
fixed terminal the signal from said second electron dis 
charge device is substantially short circuited whereby the 
relative proportion of one signal with respect to the other 
of Said signals appearing at said output means is variable 
in accordance with the position of said tap with respect 
to said first and second fixed terminals. 

2. A mixing circuit for mixing two signals comprising 
first and second signal control means each having a con 
trol element and a controlled element, the control ele 
ment of said first signal control means being responsive 
to one signal and the control element of said second 
signal control means being responsive to the other signal, 
a reference potential source, said first signal control 
means having a relatively high impedance between its 
controlled element and said reference potential source, 
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an impedor having low impedance relative to the im 
pedance between the controlled element of said first signal 
control means and said reference potential source, said 
impedor being coupled between said controlled element 
of said Second signal control means and said reference 
potential Source, a potentiometer having first and second 
terminals and a tap variable in position between said 
first and second terminals, said second terminal being 
coupled to said reference potential source, first coupling 
means coupling the controlled element of said first signal 
control means to said first terminal, second coupling 
means coupling the controlled element of said second 
signal control means to said tap, output means, and third 
coupling means coupling said output means to said first 
terminal, the impedance path from said tap via said 
Second coupling means to said reference potential source 
being low with respect to the impedance path from said 
first terminal via said first coupling means to said refer 
ence potential Source such that when said tap is in proxi 
mity to said first terminal, the signal from said first signal 
control means substantially bypasses said potentiometer 
and Such that when said tap is in proximity to said second 
terminal substantially all of the signal from said second 
signal control means is fed directly to said reference 
potential source whereby the relative portions of one 
signal with respect to the other of said signals appear 
ing at said output means is variable in accordance with 
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4. 
the position of said tap with respect to said first and 
second terminals. 

3. A circuit comprising a first signal source having a 
first predetermined internal impedance, a second signal 
source having a second predetermined internal imped 
ance, a potentiometer having a predetermined resistance, 
said potentiometer having first and second terminals and 
a tap variable in position between said first and second 
terminals, means for applying a signal from Said first 
signal source across said first and second terminals, means 
for applying a signal from said second signal source 
directly across said tap and said second terminal, a source 
of reference potential connected to said second terminal, 
and output means responsive to said potentiometer, said 
first and second predetermined internal impedances and 
said predetermined resistance being such that a relatively 
low impedance is presented to said first signal source 
when said tap is in proximity to said first terminal thereby 
bypassing substantially all of the signal from said first, 
signal source around said potentiometer and to said 
source of reference potential and such that when said 
tap is in proximity to said second terminal substantially 
all of the signal from said second signal source is fed to 
said source of reference potential whereby the relative 
portions of the signals at said output means from said 
first and second signal sources is variable in accordance 
with the position of said tap with respect to said first and 
second terminals. 

4. In combination, a low internal impedance source 
of a first signal, a high internal impedance source of a 
second signal, a potentiometer having a pair of fixed 
terminals and a tap variable in position between said 
fixed terminals, means for applying the output of said high 
impedance source between said fixed terminals, and means 
for coupling said low impedance source directly across 
said variable tap and one of said fixed terminals for 
producing an output signal across said fixed terminals 
having a characteristic such that the relative portion of 
one signal with respect to the other of Said signals ap 
pearing in said output signal is variable in accordance 
with the position of said tap with respect to Said fixed 
terminals. 

5. In a circuit for combining two different kinds of 
signals, a low internal impedance source of a first kind 
of signals, a high internal impedance source of a second 
kind of signals, a potentiometer having a pair of fixed 
terminals and a tap variable in position between said 
fixed terminals, means for applying the output of said 
high impedance source between said fixed terminals, and 
means for coupling said low impedance source directly 
across said variable tap and one of said fixed terminals 
for producing an output signal across said fixed terminals 
having a characteristic such that when said low impedance 
source is in shunt with said high impedance source, said 
high impedance source is substantially short circuited, and 
the relative portion of one signal with respect to the 
other of said signals appearing in said output signal is 
variable in accordance with the position of said tap with 
respect to said fixed terminals. 

6. In a circuit for combining two different kinds of sig 
nals, a low internal impedance source of a first kind of 
signals, a high internal impedance source of a second 
kind of signals, a resistance divider having a pair of fixed 
terminals and a tap variable in position between said 
fixed terminals, the internal impedance of said high im 
pedance of said resistance divider being substantially 
greater than the internal impedance of said low impedance 
source, means for applying the output of said high im 
pedance source across said fixed terminals, and means 
for applying the output of said low impedance source 
directly across said variable tap and one of said fixed ter 
minals for producing an output signal across said fixed 
terminals having a characteristic such that the relative 
portion of one signal with respect to the other of said 
signals appearing in said output signal is variable in ac 
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cordance with the position of said tap with respect to said 
fixed terminals. 

7. In a circuit for combining two signals, a low in 
ternal impedance source for one of said signals, a high 
internal impedance source for the other of said signals, 
a potentiometer having a pair of fixed terminals and a tap 
variable in position between said fixed terminals, means 
for applying the output of said high impedance source 
across said fixed terminals, and means for applying the 
output of said low impedance source directly across said 
tap and one of said fixed terminals for producing an out 
put signal across said fixed terminals having a character 
istic such that the relative portion of one signal with re 
spect to the other of said signals appearing in said output 
signal is variable in accordance with the position of said 
tap with respect to said fixed terminals. 

8. Signal combining apparatus comprising first and sec 
ond signal sources, said first and second signal sources 
each having first and second output terminals, signal di 
wider means having first and second fixed terminals and 
a movable terminal operatively movable intermediate said 
first and second fixed terminals, means for directly cou 
pling the first and second output terminals of said first 
signal source to the first and second fixed terminals of 
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said signal divider means, means for directly coupling the 
first output terminal of said second signal source to the 
second fixed terminal of said signal divider means, and 
means for directly coupling the second output terminal 
of said second signal source to the movable terminal of 
said signal divider means so that said first and second 
signals apply, in parallel, signals to said signal divider 
means. 

9. The signal combining apparatus of claim 8 where 
in said first signal source has a high internal impedance 
and said second signal source has a low internal imped 
aCC. 
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