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My present invention relates in general to 
amplifier circuits, and more particularly to such 
circuits utilizing triode tubes in cathode-coupled 
relation for amplifying a wide band of high fre 
quencies such as may be employed for example 
in the transmission and reception of television signals. 
With the advent of television and the need of 

wide-band amplifiers of radio frequencies (RF) 
and intermediate frequencies (IF), circuit re 
quirements became such that high plate imped 
ance obtained with multi-grid tubes was of rela 
tively little importance. In fact, the wide band 
of frequencies to be amplified dictates low Q 
and low impedance circuits. However, in order : 
to obtain the required gain with low impedance 
circuits, it is necessary that high Gim (transcon 
ductance) tubes be used. For certain applica 
tions, such as the input stages of wide-band, 

rate various modifications of coupled triode amplifiers ac 

high-gain receivers, triodes are more desirable 20 bean than pentodes because of their inherently lower 
noise characteristics. A low impedance circuit 
frequently used is the cathode output or cathode 
follower circuit. It has been proposed to use a 
circuit of this type in conjunction with a con ventional or grounded-cathode amplifier, but 
such a circuit, besides requiring the same number 
of circuit elements as two amplifier stages of con 
ventional type, has heretofore been used with a pentode tube as the grounded-cathode amplifier. 30 
In some cases this dual stage does not provide 
adequate stability, and also does not provide bet 
ter noise characteristics than conventional cir 
cuits employing pentode tubes. 

I have discovered that by combining a cathode output and a cathode-input stage using a single 
twin-triode tube, a high-gain, wide-band aim 
plifier stage is obtained which compares favor 
ably with a pentode stage with respect to gain, 
stability and economy, while it has far. ... -w 
noise characteristics. The new circuit 
have called the “cathode-coupled twin-triod 
amplifier, provides greater flexibility than con 
ventional amplifier circuits, and can be used for 
RF, IF, video, converter, or detector services. 

It is accordingly an object of the present in 
vention to provide a wide-band, stable amplifier 
having better signal-to-noise ratio than multi 
grid tube amplifiers. 
A further object of the invention is to provide : 

an amplifier that has output to input shielding 
comparable to that of a screen grid or pentode 
tube but with relatively lower input capacity. 
A more specific object of the invention is to 

provide a pair of cathode-coupled trio iode amplis 55 dire 

minals 34. I 
cathode-coupl 
herein is ad 

The cathode 6 of section T1 is connected to input 
terminal 4 or ground through a radio frequency 
(RF) choke 7 and the anode 8 of this section is 
connected for high frequencies to ground by way 
of condenser 9, the anode being energized from a 
source of direct current represented by B+. 
The portion of the circuit just described consti 

de-follower which serves 

40 

tion T funct as a grgu - 
grid amplifier. The cathode 0 of the latter sec 
tion, like the cathode of the first section, is con 
nected to the high potential end of coil 7 so that 
the coil, which is the output load impedance in 
the cathode circuit of the first section and the 

dance of the cathode circuit of the forms the sole coupling means 
e second section T2 has a 

to ground, and the anode 12 
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has connected to it a load impedance, shown by 
way of example as a primary 3 of an Output 
transformer To, the secondary 4 of which feeds 
an RF (or IF) stage 5 which may be similar to 
the stage just described employing tube . The 
Condenser 6, shown dotted, since it may repre 
sent only the distributed capacity of winding 3, 
strays and tube capacities, serves to tune the 
output circuit of the stage to the center fre 
gluency of the band of frequencies to be amplified, 
which may, for example, be 4 to 6. mc.. (mega 
cycles) Wide. Resistor shunted across the 
transformer secondary 8 plus the plate resist 
ance of T2 serves to load the transformer to give 
the proper band width. 
The cathode coupling coil should have an 

impedance that is high compared to the internal . 

4. 
band width, the lower the capacity the higher 
the gain for a given band Width, or the wider the 
band for a given gain. 
The circuit is economical since a coil (Figs. 1 

and 3) or a coil and a resistor (Fig. 2) are the 
only coupling elements required between the two 
sections when using a twin-triode or between two 
tubes When using Separate tubes. The resistor 
and by-pass capacitor customarily required in a 
Screen Supply are eliminated. Since the plate 

... currents in the two triode-units swing in opposite 

15 

input impedance of the grounded-grid stage Ta . 
Over the frequency band to be amplified and 
serves to eliminate the apparent reactive (ca 
pacitive) component in the cathode circuit by 
parallel resonance with the distributed cathode 
to ground capacity 8, thereby improving the 
signal-to-noise ratio and the gain. Because of 
the low cathode input impedance of T1 and T2 
this resonant circuit has a very low Q and hence 
a very wide band. This makes the value of the 
choke uncritical. I have used one of approxi 
mately 20 microhenries with very satisfactory 
results. 
It is important for the proper operation of the 

circuits described herein that the grid bias and 
plate voltage be selected of Such values that no 
limiting or clipping takes place. Although in 
Fig. 1, the grids of both sections operate at zero 
bias, the plate voltage is chosen of suitable value 
to avoid the limiting action mentioned. 
The circuits of Figs. 2 and 3 are fundamentally 

similar to the circuit of Fig. 1 except that in Fig. 2 
there is included in the cathode circuit, in series 
with the high frequency choke, the usual self 
biasing resistance and shunt condenser network 
9 for varying the gain of the amplifier, and in 
Fig. 3 the gain may be varied by changing the 
D. C. voltage on either, or both, of the grids by 
means of a voltage derived for example from an 
A. W. C. System, as is well known in the art. 
With a type 6J6 tube I have used 70 volts on the 

plate with the grids at 0 and no cathode bias 
(Fig. 1), and about 125-150 volts on the plate with 
the grids at 0, and about a 50-ohm cathode re 
sistor unbypassed (Fig. 2). 
The gain of the wide-band amplifier of the 

cathode-coupled twin-triode type herein de 
scribed is equal to w 

Gin IC 
4As CoW C. 

which is favorably comparable to the gain 
G, IC 
2AoCWC 

obtained for conventional grounded-cathode am 
plifiers, particularly since the input capacity (C1) 
is reduced by a factor of 

(1 - E) 4Aco Corp 
by reason of degeneration of the grid to cathode 
capacity, Gim being the transconductance of each 
tube section, C1 and Co the input and output 
capacities, respectively rip the plate resistance, 
and Acy, being equal to 2ntAf. The advantage of 
a lower capacity is that since the total capacity 
across the circuit is what limits the gain times 
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directions, the total plate load tends to remain 
uniform, and subsequent similar stages have little 
influence on each other such as might result from 
varying load on the plate Supply. 
While I have shown and described a preferred 

embodiment of my invention, it will be understood 
that various modifications and changes will occur 
to those skilled in the art without departing from 
the Spirit and scope of this invention. I therefore 
contemplate by the appended claims to cover any 
such modifications as fall within the true spirit 
and scope of my invention. 
What I claim is: 
1. A wide-band high-frequency amplifier com 

prising a cathode-follower stage coupled to a 
cathode-input, grounded-grid Stage, the coupling 
means between said stages being constituted by 
an inductance having an impedance at the fre 
quencies to be amplified which is high compared 
to the internal input impedance of the grounded 
grid stage. 

2. A wide-band high-frequency amplifier com 
prising a cathode-follower Stage coupled to a 
cathode-input, grounded-grid stage, the coupling 
means between said stages being constituted by 
a high frequency choke connected between the 
cathodes of both stages and ground, said choke 
resonating with the capacitance between the 
cathodes and ground over a Wide range of fre 
quencies. 

3. A wide-band high-frequency amplifier com 
prising a cathode-follower stage coupled to a 
cathode-input, grounded-grid stage, the coupling 
means between said stages being constituted by 
an inductance which is common to the cathode 
circuits of both stages, the value of said induct 
ance being high compared to the input impedance 
of the grounded-grid stage at the frequencies to 
be amplified and being of the order of 20 micro 
henries. 

4. A circuit for the amplification of a wide band 
of high frequencies comprising first and second 
electron discharge paths each constituted by a 
cathode, a grid and an anode, a source of high 
frequencies connected between the grid of the 
first discharge path and ground, a common re 
active impedance connected between said Cath 
odes and ground, a ground connection to the grid 
of the second discharge path, an output imped 
ance connected between the anode of the Second 
discharge path and a source of anode potential, 
and a high frequency ground Connection to the 
anode of the first discharge path, the biases on 
the grids and the potentials on the anodes being 
chosen of such values that the circuit functions 
as a linear amplifier over a wide range of input 
signal voltages. 

5. A circuit for the amplification of a wide band 
of high frequencies comprising first and second 
electron discharge paths each constituted by a 
cathode, a grid and an anode, a source of high 
frequencies connected between the grid of the 
first discharge path and ground, a common re 
active impedance connected between said cath 
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Odes and ground, a ground connection to the grid 
of the Second discharge path, an output imped 
ance connected between the anode of the second 
discharge path and a source of anode potential, 
and a high frequency ground connection to the 
anode of the first discharge path, said cominOn 
cathode impedance having a value that is high 
compared to the input constituted by the ground 
ed grid and its cathode, over the band of frequen 
cies to be amplified. 

6. A circuit for the amplification of a wide band 
of high frequencies comprising first and Second 
electron discharge paths each constituted by a 
cathode, a grid and an anode, a Source of high 
frequencies connected between the grid of the 
first discharge path and ground, a common re 
active impedance connected between said cath 
odes and ground, a ground connection to the grid 
of the Second discharge path, an output imped 
ance connected between the anode of the second 
discharge path and a source of anode potential, 
and a high frequency ground connection to the 
anode of the first discharge path, said common 
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cathode impedance having a value that is high 
compared to the input constituted by the ground 
ed grid and its cathode, over the band of frequen 
cies to be amplified, and the biases on the grids 
and the potentials on the anodes being chosen of 
such values that the circuit functions as a linear 
amplifier over a wide range of input signal volt 
ageS, 

ALFREED C. SCHROEDER. 
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