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2 Claims. 

This invention is in electrical apparatus and 
more particularly is a novel mixing or combining 
circuit. 
The primary object of the invention is to pro 

vide a circuit for combining two Baudot electrical 
signals to obtain a third Baudot type signal, the 
combining being in accordance with the so-called 
Wernam rule (see the patent to Wernam, No. 
1,310,719). According to this rule, the follow 
ing results may be obtained by adding two Baudot 
signals. ("--' representing a marking signal and 
'-', a Spacing signal). 

-- - - - -- - - - - 
-- - - -- -- - - -- 

- H -- - - - - - -- 
Another object is to provide a circuit for com 

bining two electrical signals and indicating a sim 
ilarity or difference in their amplitudes. 
Other objects will be apparent from a reading 

of the following specification and claims. 
In the drawings: 
Figure 1 is a block diagram illustrating the 

basic features of the invention; and 
Figure 2 is a Schematic diagram of the mixer 

Stage of Figure 1. 
It will be understood that the invention is pri 

marily concerned with mark-space or on-off sig 
nals, and it is to such signals that reference will 
be made in the following description, although 
signals of any two desired levels may be combined. 
With reference to the drawings and especially 

to Figure 1, control stages O and are identical 
and may herein be considered to comprise any 
means for supplying on-off or two-level signals 
of the Baudot type. If speeds of the order of 
those encountered in telegraph Work are to be 
handled, the control stages may conveniently op 
erate with standard perforated tapes and relays. 
At higher speeds, tubes will be employed. The 
signals are combined in mixer stage 2. 

According to Figure 2, the mixer stage includes 
two tubes 5 and 6 (which may be enclosed in a 
single envelope), these serving as SWitching tubes 
for the mixer proper. High-mu triodes are 
shown, but high-gain pentodes may be employed. 
Tube 5 is biased in such fashion that one signal 
from its control stage 0 (a marking signal, for 
example) is more positive than its grid bias, 
whereas the other signal (spacing) is less positive 
than said grid bias. Tube f6 is similarly biased 
with respect to the signals from its control stage 

. 
The output of tube 5 is taken from the plate 

5 

2 
(tube f8), and a signal, similarly taken from tube 
6 and fed to the grid of tube 9 (the other half 

of the mixer), is used to control the latter-men 
tioned tube. 
The two switching stages 5 and 6 are identi 

cal so that plate resistors 20 and 2 are of like 
value as are resistors 22 and 23. The result is 
that under conditions of no signal the voltage at 
the plate of tube 5 equals that at the plate of 
tube 6 while the voltage at point 24 equals that 

20 

25 

at point 25. At no signal, therefore, the cathodes 
of tubes 8 and 9 are equally more positive than 
their grids by amounts represented by the drops 
across resistors 20 and 2. The value of resistor 
22 is so proportioned with respect to the value of 
2G, and that of 23 with that of 2, that regardless 
of the degree of conductivity of switching tubes 
f5 and 6, the voltage drops across plate resistors 
20 and 2 f are sufficient to hold mixing tubes 8 
and 9 cut off. 

Similarly, if spacing signals are applied simul 
taneously to tubes 5 and 6. the voltage drops 
across resistors 20 and 2 will be equal and, while 
smaller than before, still not small enough to 
raise the grids of tubes 8 and 9 above cit off. 

In either case, the output of the mixing circuit 
remains at the same figure, fixed by the values of 
the various circuit components. 

If, however, a marking signal is applied to the 
grid or tube 5 whila a stracing signal is applied 
to the groi of tube 6. the voltage drop across re 
sistor 20 is larger than at no signal while the drop 
across resistor 2 is smaller than at no signal. 
Consequently, the voltage at the plate of tube 
5 is smaller, that is to sav, less positive than the 

voltage at the plato of tube 6, and tube 9 (with 

50 

its cathode less positive and its grid more positive 
thrn normally) will conduct to saturation. Con 
versely, if switching tube 6 conducts while a 
spacing signal is applied to tube 5, mixing tube 
8 conducts while tube 9 remains cut off. In 

either case, the output of the mixing circuit as 
sumes a new value, lower than before. 
The circuit illustrated can readily handle not 

only mark-space signals but signals of randomly 
varying amplitudes as well. In the latter case, 
it will be desirable to calibrate the output of the 
mixer stage. If necessary, the input signals can 
be stepped down through potentiometers 30 and 
3. 
For delicate comparisons, a high-stability, 

high-gain amplification stage can be direct 
coupled into each control stage. 
The foregoing description is in specific terms, 

and is used to control one half of the mixer proper 55 and many modifications will readily suggest 
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themselves to those skilled in the art. For the 
true scope of the invention, therefore, ireference 
should be had to the appended claims. 
The invention described herein may be manu 

factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 

I claim: 
1. In a circuit of the nature described, a first 

Switching tube having a plate, a second switch 
ing tube having a plate, means for applying in 
put Signals one to each Switching tube, a plate 
voltage supply for said tubes, similar voltage di 
viding means between each plate and said sup 
ply, two substantially similar: mixing tubes hav 
ing cathodes and control electrodes, grid biasing 
means for Said first mixing tube including a tap 
On One of the voltage dividers, and means in 

0. 

cluding a tap on the other voltage divider for 
biasing the grid of said second mixing tube, a tap 
On Said one Voltage divider: at a point more posi 
tive than the first mentioned tap on said: voltage 
divider for Supplying the cathode of said:second 
mixing tube, a tap on said other voltage divider 
at a pointmore positive than the first mentioned 
tap thereon for supplying the cathode of said 
first mentioned mixing tube, and a common out 
put for Said mixing tubes. 

2. An apparatus of the nature described, in 
cluding a first switching tube having a plate and 
a control electrode, a second switching tube having 
a plate and a control electrode, means for apply 
ing one signal to the control electrode of one of 
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4. 
said Switching tubes and for applying another 
signal to the control electrode of the other of 
Said Switching tubes, plate voltage Supply circuits 
for said switching tubes each of said circuits in 
cluding Voltage dividing means, a first mixing 
tube, and a second mixing tube each of said latter 
tubes including a cathode, a control electrode, and 
a plate the plates of said mixing tubes being tied 
together to provide a common output for said 
mixing tubes, means for tapping the cathode of 
one of Said mixing tubes and the control electrode 
of the other of Said mixing tubes to one of said 
Voltage dividers thereby to maintain the last 
mentioned cathode at a constantly higher po 

Ctential than the last-mentioned control electrode, 
and means for tapping the cathode of the other 
of Said mixing tubes and the control electrode of 
the first-mentioned mixing tube to the other of 
said voltage dividers thereby to maintain the last 
mentioned cathode at a constantly higher po 
tential than the last mentioned control electrode. 

HARRY.B. SMITH. 
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