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The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment of 
any royalty thereon, 
This invention relates to improvements in elec 

tro-acoustic binaural listening systems. 
A binaural listening system of the type herein 

considered comprises two transmission channels, 
each of which is composed of a sound pick-up or 
microphone, an amplifier, a wire transmission 
line, and a Sound reproducer or receiver. The 
microphones of the two channels are mounted 
together so that their spacing with respect to each 
other is approximately that of the ears of a 
human. The receivers of the two channels are 
mounted as a pair of head receivers, individually 
connected to their corresponding channels. If 
the Overall characteristics of the two channels 
are the same, they will pick up a sound with the 
same phase, intensity and arrival time relation 
ship between them as would the human ears and 
transmit the sound to the receivers with the same 
relationships. The system enables the quality, 
the approximate direction and the character of 
Sounds to be heard by a person located at some 
distance from the point at which actual listening 
is desired just as though the person were actually 
at the listening point. In such a system, how 
ever, besides matching the components of the 
two channels, in order to provide similar trans 
mission characteristics, certain other require 
ments must be met. It is therefore, an object 
of this invention to provide in a binaural listen 
ing System, means for matching the gains of the 
two channels to maintain the proper intensity 
difference between the signals in the two 
channels. 

It is a further object to provide, in a binaural 
listening system, means for poling wire transmis 
sion lines to maintain the proper phase relation 
ship between the signals in the two channels. 
These and other objects are attained by the 

novel arrangements and circuits hereinafter de 
scribed and illustrated in the accompanying 
drawing, forming a part hereof and in which: 
The figure is a schematic diagram of the elec 

trical circuits and apparatus in accordance with 
the invention, 

Referring to the drawing, the binaural listening 
"system is shown to comprise two similar chan 
nels, each of which has a listening microphone 
l, a transformer 2 coupled to a three stage re 
sistance coupled amplifier with degenerative 
feedback around all three stages. The output of 
the amplifier is connected through an imped 

ance matching transformer 3 to a wire trans 
mission line, which is terminated in an imped 
ance matching transformer 4 connected to a 

O 

s 

25 

30 

40 

head receiver 5. 
- One of the channels has variable resistance 
means 6 for adjusting the feedback voltage fed 
to the screen of the first vacuum tube to control 
the gain of that channel. The other channel has 
a fixed feedback. The output of both channels 
is controlled simultaneously by a dual potention 
eter unit 8 in the grid circuit of the first tube. 
The amplifier output transformer 3, the wire 
line and the receiver impedance matching trans 
former 4 are phantomed to provide a circuit for 
telephonic communication between the two ends 
of the line and for remote control of the amplifier 
flament supply relay from a switch at the re 
ceivers. 

By operating a three wafer, three position 
switch, S1, S2, S3 to position 1, designated "Ball 
ance' on the drawing, the inputs to the two am 
plifiers are connected in parallel and one-half of 
the output voltages of the two amplifiers, at the 
secondary of their output transformer, are con 
nected together in series with a pair of head 
receivers so that the voltages oppose each other. 
Under this condition any sound picked up by the 
microphones will result in opposing voltages at 
the amplifier, and if the gains of the amplifiers 
are equal, the resultant voltage will be Zero, 
Therefore, by listening on the head receivers to a 
Sound being picked up by the microphones, and 
adjusting the gain of one amplifier until a mini 
mum of sound is heard, the equality of gain in 
the two channels is established. 

It is desirable that means be provided for de 
termining quickly and without auxiliary equip 
ment that the lines connecting the outpost unit 
with, the sound control unit have been correctly 
poled; that is, that no transposition has been 
introduced in the connection between these units 
which would have the effect of reversing the rela 
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tive polarity of electrical impulses in the two 
channels, as received by the sound control unit 
with respect to the relative polarity of these 
transmitted from the output unit. 
The poling of the wire transmission line is ac 

complished by means of the same wafer switch 
and a double-pole, double-throw toggle S4, S5 
switch at the receivers. With the Wafer Switch 
in position 2, designated "Pole,' and switch S4, 
S5 on position 1, designated "Pole,' the inputs 
to the two amplifiers are connected in parallel 
and the output voltages of the two receiver in 

55 pedance matching transformers are connected 



2 
together in series with a pair of head receivers so 
that the voltages oppose each other when the 
lines are poled properly. With this connection, 
providing the amplifier gains have been previ 
ously equalized, any sound picked up by the 
microphones will result in equal and opposing 
voltages at the receivers. Therefore, by listens 
ing on the head receivers to a sound being picked 
up by the microphones and reversing the connec 
tions of the two wires of one channel transmis 
sion line, the connection resulting in minimum 
sound in the receivers is the connection for 
proper poling of the transmission line. 
When the wafer switch S1, S2, S3 is turned to 

position 3, designated "Listen' and the toggle 
Switch S4, S5 is operated to "Listen' the signals 
in the two channels are isolated from each other 
and the system is in condition for binaural lis 
tening. 
From the above description it will be seen that 

there has been provided simple and effective 
means for properly poling two wire transmission 
lines of a binaural listening system. 
The above description is to be considered as 

illustrative and not limitative of the invention, 
of which modifications can be made without de 
parting from the scope of the appended claims 

I claim: 
1. In a binaural listening system having twin 

channels, each of said channels including a three 
stage resistance coupled amplifier with degen 
erative feedback, means to adjust the amplifiers 
of one channel to equalize the gain of the ampli 
fiers of the two channels, potentiometer means 
for varying the gains of both channels simulta 
neously, Wire transmission lines Coupled to said 
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channels, head receivers, and a double-pole doll 
ble-throw reversing switch for connecting the 
receivers to the transmission lines with the prop 
erpolarity. 

2. In a binaural listening system having two 
channels, , each of said channels including a 
multi-stage resistance coupled amplifier with de 
generative feedback, means to adjust the ampli 
flers of One channel to equalize the gain of the 
amplifiers of the two channels, wire transmission 
lines coupled to said channels, receivers, and re 
versing switching means for connecting the re 
ceivers to the transmission lines with the proper 
polarity. 

3. In a binaural listening system having two 
channels, each of said channels including a 
multi-stage amplifier, means to adjust the ampli 
fler of one channel to equalize the gain of the 
amplifiers of the two channels, wire transmission 
lines coupled to said channels, receivers, and 
switching means for connecting the receivers 
to the transmission lines with the properpolarity. 

4. In a binaural listening system having two 
channels, wire transmission lines coupled to said 
channels, receivers, and reversing switching 
means for connecting the receivers to the trans 
mission lines with the proper polarity. 

5. In a binaural listening system having two 
channels, each of said channels including an 
amplifier, means to adjust the amplifier of 
one channel to equalize the gain of the amplifiers 
of the two channels, wire transmission lines cou 
pled to said channels, receivers, and reversing 
switching means for connecting the receivers to 
the transmission lines with the properpolarity. 

FREDERC. S. CLAASSEN. 


