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The present invention relates to amplifier circuit ar 
rangements. More particularly, the invention relates to 
amplifiers comprising one or more electric discharge tubes 
directly supplied with alternating current and each com 
prising a control grid. The term "direct supply" is here 
to be understood to indicate the absence of means for 
converting alternating current into direct current. The 
present invention has for its object to provide a circuit 
arrangement such that the component having the fre 
quency of the supply voltage in the output voltage is very 
small. 

In accordance with the present invention, screen-grid 
tubes are utilized and alternating voltages from the sup 
ply are operative both in the circuit between the grid 
and the cathode and between the anode and the cathode 
such that, in the absence of signal voltage on the control 
grid, the anode current of each tube is practically zero 
at any instant. Only when a signal voltage occurs will 
anode current be allowed to flow during the half cycle 
of the alternating supply voltage when the anode is posi 
tive, the tubes operating in so-called class B-setting. 
The invention utilizes the property of such tubes that 

at a constant value of the grid voltage the anode current, 
above a given value of the anode voltage, is substantially 
independent of the latter. In this zone, the anode cur 
rent practically depends only on the grid voltage. When 
operating in this zone, an amplifier according to the 
invention permits the achieving of the result that for a 
considerable part of the half cycle, during which a posi 
tive supply voltage is applied to the anode, the signal 
voltage on the anode is substantially determined only by 
the signal voltage on the control grid and practically 
does not depend upon the supply voltage on the anode, it 
being assumed that the voltage on the screen grid is also 
an alternating voltage which changes substantially in the 
same manner as the alternating supply voltage on the 
anode. 
Use may be made of all kinds of tubes comprising a 

screen grid between the control grid and the anode. Pref 
erably pentodes are employed. 

If two tubes are in push-pull arrangement, an ampli 
fied voltage is set up across the output circuit, so that 
the negative half cycle of the signal voltage is also al 
lowed to pass, for the whole duration of the half cycle 
of the supply voltage during which the anodes are posi 
tive. Output voltage does not occur during the nega 
tive half cycle of the supply voltage, but this is met by 
connecting in parallel a number of tubes or a number of 
pairs of push-pull connected tubes supplied with differ 
ent phases. The simplest way will, in general, be to use 
three tubes or three pairs of tubes supplied with alter 
nating voltages displaced in phase by 120° relatively 
to one another. 

In order to suppress the grid current, otherwise pro 
duced during the half cycle in which the grid is posi 
tive relatively to the cathode, rectifiers may be used in 
the grid-supply conductors. 

In order that the invention may be readily carried 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2,854,530 
Patented Sept. 30, 1958 
2 

into effect it will now be described in greater detail 
with reference to the accompanying drawing in which 
the single figure is a schematic diagram of an embodi 
ment of the circuit arrangement of the present invention. 
With reference to the figure, input terminals of the 

amplifier are denoted by 1 and its output terminals by 
2. The amplifier is intended to be supplied from a three 
phase network of, for example, 50 cycles per second and 
220 volts per phase. It comprises three pairs of push 
pull connected tubes 3 and 4, 3' and 4, 3' and 4'. The 
circuit-arrangement of the several pairs of tubes is uni 
form, hence the circuit-arrangement of only one pair 
will be explained. Connected between the input termi 
nals is a centrally grounded inductor 5. The input volt 
age is supplied to the control grids of the pairs of tubes 
through capacitors 6, 7 in push-pull arrangement. 
The anodes are supplied with alternating voltage from 

a source, for example the mains, which may be connected 
between point 16 and ground. The several pairs are 
supplied with alternating voltages displaced in phase by 
120° relatively to one another. 
The tubes are represented as pentodes, the anodes 

being connected through output inductors 10, 11 to the 
mains terminal 16 and by way of capacitors 12, 13 to 
the output terminals 2. Resistors 18 and 19 are dis 
posed between the control grids and ground. 
According to the invention, a two winding iron-cored 

inductor or autotransformer 8, 9 is connected between 
the mains terminal 16 and ground, its tapping point being 
connected to the cathodes. This tapping point is so 
chosen as to obtain the aforesaid effect, that is, in the 
absence of signal voltage, and during the positive ex 
cursion of the mains voltage supplied at the point 16, 
the voltage at the junction of windings 8 and 9, which is 
applied to the cathode produces a negative bias at the 
control grids of the tubes 3 and 4 of sufficient magnitude 
to maintain the tubes in substantially the cut-off condi 
tion during the half cycle in which the anode is positive. 
This is the so-called class B-setting. During the major 
part of the positive half cycle of the A. C. supply con 
nected to the point 16, the anode current will be sub 
stantially independent of the value of the anode voltage. 
In this manner, it is ensured that the component of mains 
frequency in the output voltage is very small. More 
particularly, during the positive half cycle of the A. C. 
supply connected between point 16 and ground, the 
anode, screen and cathode electrodes of tubes 3 and 4 
will attain positive potentials with respect to ground po 
tential. By an appropriate selection of the tapping 
of the transformer 8, 9, the cathode voltage is made suf 
ficiently positive relative to the control grids of the tubes 
that the tubes are maintained substantially cut off. When 
a signal voltage is applied to the terminals 1-1 the cut 
off condition is altered so that when the grid of tube 3 
is made more positive by a positive excursion of the input 
signal tube 3 is rendered conductive during the positive 
going half cycle of the input signal. Similarly, when the 
input signal to terminals 1-1 reverses in phase, tube 4 
becomes conductive during the positive going excursion 
of its control grid. 

Since the anodes and Screens of tubes 3 and 4 are posi 
tive during only one-half cycle of the A. C. supply ap 
plied to terminal 16, these tubes process the input signal 
for only this half cycle period. In order to continuously 
process the input signal, tube pairs 3’-4 and 3'-4' are 
additionally provided, these tube pairs being energized 
at their terminals 16' and 16' with A. C. supplies phased 
120 relatively to the supply applied to terminal 16. Un 

70 
der these conditions there will always be at least one tube 
pair in condition for processing the input signal to termi 
nals -1. 
The voltage to be amplified will, in general, be an alter, 



2,854,530 
3. 

nating voltage whose frequency may greatly exceed the 
mains frequency. Direct voltage, also, can be amplified 
by conditioning the input circuit and the output circuit, 
hence by omitting the capacitors. The inductor part 9 
connected in the grid circuit may be shunted by a capaci 
tor 17 having such a value as to practically constitute 
a short-circuit with regard to the frequency of the volt 
age to be amplified. As is customary, the suppressor 
grids are connected to the cathodes. The screen grids 
may be connected to the mains terminal 16 or to a tapping 
point of the inductor 8. 
The mains voltage may alternatively be connected be 

tween the point 16 and the cathodes or between a tapping 
point of coil 8 and the cathodes. The rectifiers 14 and 
15 serve to prevent the occurrence of an exceedingly 
high grid current during the half cycle in which the con 
trol grid is driven positive relatively to the cathode. 
The diodes 14 and 15 act as current limiters and thus 

serve to prevent the occurrence of an exceedingly high 
grid current during the half cycle in which the control 
grid is driven positive relatively to the cathode. 
While the invention has been described by means of a 

specific example and in a specific embodiment, I do not 
wish to be limited thereto, for obvious modifications will 
occur to those skilled in the art without departing from 
the spirit and scope of the invention. 
What is claimed is: 
1. An amplifier circuit arrangement comprising an elec 

tron discharge device having a cathode, a control grid, 
a screen grid and an anode, means for applying a first 
alternating voltage having a given frequency value to said 
anode thereby to energize said anode, inductive means 
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coupled between said cathode and a point at ground po 
tential comprising a secondary winding of transformer 
means coupled between said first-mentioned means and 
said cathode for producing a second alternating voltage 
having said given frequency value and an amplitude and 
polarity relative to said first alternating voltage suffi 
cient to produce substantial anode current cut-off in said 
device during positive going excursions of said first alter 
nating voltage, means for applying a signal voltage to said 
control grid, and output signal circuit means coupled 
to said anode. 

2. An amplifier circuit arrangement comprising a pair 
of electron discharge devices each having a cathode, a 
control grid, a screen grid and an anode, means for ap 
plying a first alternating voltage having a given frequency 
value and in the same phase sense to the screen grids 
and anodes of said devices thereby to energize the said 
screen grids and the said anodes, inductive means coupled 
between the cathodes of said devices and a point at ground 
potential comprising a secondary winding of transformer 
means coupled between said first-mentioned means and 
said cathodes for producing a second alternating voltage 
having said given frequency value and an amplitude and 
polarity relative to said first alternating voltage suffi 
cient to produce substantial anode current cut-off in said 
devices during positive going excursions of said first alter 
nating voltage, said second alternating voltage being ap 
plied to said cathodes in the same phase sense, means 
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4. 
for applying signal voltages in push-pull arrangement to 
the control grids of said devices, and output signal circuit 
means coupled to the anodes of said devices. 

3. An amplifier circuit arrangement comprising a plu 
rality of signal paths, each of said paths comprising first 
and second electron discharge devices each having a 
cathode, a control grid, a screen grid and an anode, means 
for applying a first alternating voltage having a given 
frequency value and in the same phase Sense to the Screen 
grids and anodes of the devices of a first of Said paths 
thereby to energize said screen grids and anodes, induc 
tive means coupled between the cathodes of the devices 
of said first path and a point at ground potential com 
prising a secondary winding of transformer means coul 
pled between said first-mentioned means and said cath 
odes for producing a second alternating voltage having 
said given frequency value and an amplitude and polarity 
relative to said first alternating voltage sufficient to pro 
duce substantial anode current cut-off in Said devices 
during positive going excursions of said first alternating 
voltage, said second alternating voltage being applied to 
said cathodes of the devices of said first path in the same 
phase sense, means for applying a third alternating volt 
age having said given frequency value and a phase dif 
ferent from said given phase sense to the screen grids and 
anodes of the devices of a second of said paths thereby to 
energize said screen grids and anodes, inductive means 
coupled between the cathodes of the devices of said 
Second path and a point at ground potential comprising 
a secondary winding of transformer means coupled be 
tween said third voltage applying means and said last 
mentioned cathodes for producing a fourth alternating 
voltage having said given frequency value and an ampli 
tude and polarity relative to said third alternating volt 
age Sufficient to produce substantial anode current cut 
off in said devices of said second path during positive 
going excursions of said third alternating voltage, means 
for applying signal voltages in push-pull arrangement 
to the control grids of said first and second devices of 
each of said paths, means connecting the anodes of said 
first devices of said paths in parallel, means connecting 
the anodes of said second devices of said paths in paral 
lel, output signal circuit means coupled to the anodes 
of Said devices and means coupled to the control grids 
of said devices for limiting current flow to said control 
grids during positive going excursions of said second 
and fourth alternating voltages. 
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