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This invention relates to a low frequency am 
plifying circuit arrangement comprising an am 
plifying tube whose anode circuit contains the 
primary winding of an output transformer, the 
anode voltage produced by a pulsating direct 
current voltage being supplied to the amplifying 
tube through this winding. 

It is well known that for simplifying and 
cheapening the ?lter circuit which is required 
to smooth the operating currents it is advan 
tageous to supply to the anode of an output am 
plifying tube a non-smoothed and consequently 
pulsating direct current voltage. Consequently 
the direct current charge of the ?lter circuit is 
materially decreased so that comparatively small 
smoothing chokes, or even exclusively ohmic re 
sistances, can be used in the ?lter circuit. In 
order to avoid, however, that in this case alter 
nating current voltages originating from the pul 
sating direct supply voltage are produced in the 
output circuit of the ampli?er, which alternating 
voltages would manifest themselves as alternat 
ing current hum, it is necessary to use means 
for compensating the interfering alternating cur 
rent voltage produced in the output circuit. 
'This can be achieved, as is well known, by sup 

plying to the control grid of the output ampli 
fying tube an alternating current voltage which 
has been taken from the source of anode voltage 
of this tube. However, the compensating cir 
cuit arrangements known to this effect essentially 
exhibit the disadvantage that the grid circuit of 
the output amplifying tube is in?uenced by the 
circuit elements required for compensation, and 
this generally in such manner that the frequency 
response curve of the ampli?er becomes less fa 
vorable. An additional drawback of the known 
circuit arrangements is that a control of the 
degree of ampil?cation of the ampli?er by means 
of a variation of the magnitude of one of the 
circuit elements of the grid circuit of the output 
amplifying tube also brings about a variation of 
the amplitude and/or the phase of the compen 
sation voltage supplied to the control grid so 
that the compensation is disturbed. Finally, the 
circuit elements required for compensation fre 
quently act not only upon the grid circuit of the 
output amplifying tube, but also upon preceding 
amplifying stages. The latter is the case, for 
example, if the compensating voltage is taken 
from a resistance which is included in the com 
mon cathode return conductor for the various 
amplifying tubes. Consequently, very disturbing 
coupling phenomena may occur particularly in 
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circuit arrangements of superheterodyne re 
ceivers. ' ~~ 

The present invention has for its purpose a 
circuit arrangement by means of which the 

7 above mentioned disadvantages are obviated. Ac 
cording to the invention, in a low frequency 
amplifying circuit arrangement comprising an ‘ 
amplifying tube whose anode circuit contains the 
primary winding of an output transformer, the 
anode voltage produced by a pulsating direct cur 
rent voltage being supplied to the amplifying tube 
through the said winding, use is made for com 
pensating the interfering alternating current 
voltages, produced in the output circuit of an 
output’ transformer, of an additional winding 
which is fed by the source of anode voltage of 
the said amplifying tube. 
By a corresponding choice of the amplitude and 

the phase of the current ?owing through the 
additional winding, a faultless elimination of the 
undesirable alternating currents produced in the 
output circuit is achieved. It should thereby be 
noted that the undesirable alternating voltages 
generally contain not only a component corre 
sponding to the ‘mains frequency, but also 
components corresponding to various higher 
harmonics of the mains frequency. 
One particular advantage of the circuit ar 

rangement according to the invention further 
consists in that a variation of the degree of 
ampli?cation of the relative amplifying tube, as 
can be produced for example by means of an 
eccentric position of the working point of the 
tube, a?’ects the compensation of the undesirable 
alternating current voltages to a materially less 
extent than when the compensating voltage is 
supplied to the control grid of the tube as in 
the known circuit arrangements. 
To obtain the phase, which is required for com 

pensation, of the current ?owing through the 
additional winding of the output transformer, 
the additional wiring is preferably connected in 
series with such an impedance that the series 
connection exhibits a substantially ohmic alter 
nating current resistance. 
According to one advantageous construction of 

the circuit arrangement according to the inven 
tion, the additional winding of the output trans 
former, which is preferably connected in series 
with an ohmic resistance, forms part of a ?lter 
circuit which serves to smooth a direct current 
which has been taken from the source of anode 
voltage of the said amplifying tube, said direct 
current being supplied to the grid electrodes'of 



2 
the amplifying tube and, if desired, being further 
used for supplying pre-amplifying tubes. 
The invention will be more clearly understood 

by reference to the accompanying drawing show 
ing, by way of example, the circuit arrangement 
of a pentode output amplifying stage according 
to the invention. 

In the drawing, 1 is a pentode amplifying tube, 
in the anode circuit of which is arranged an out 
put transformer 2. The anode voltage is sup 
plied to the amplifying tube through a primary 
winding 3 of the output transformer. The loud 
speaker 5 is connected to a secondary winding 
4 of the output transformer. The low frequency 
oscillations which are to be ampli?ed are sup 
plied to the control grid of the amplifying tube 
through input terminals 6 of the control grid 
circuit. The direct current operating voltages of 
the ampli?er are taken from an existing direct 
current mains or a rectifying circuit arrange 
ment, and are supplied to connecting terminals 
1. A condenser 8 is connected in parallel to 
smooth the pulsating direct current supplied to 
the terminals 1. 
The anode voltage of the amplifying tube I is 

directly taken from the condenser 8 so that the 
direct current voltage set up at the anode of the 
amplifying tube is a pulsating one. This pulsat 
ing direct current voltage brings about in the 
secondary circuit of the output transformer 2 
interfering’ alternating current voltages which 
become manifest as alternating current hum. To 
eliminate the alternating current voltages 
brought about in the'output circuit by the pulsat 
ing anode supply voltage, the output transformer 
comprises an additional winding '9 which istrav 
ersed by a current taken from the condenser 8. 
An ohmic resistance 10 and a condenser II_ are 
connected in series with the additional winding. 
By‘ a corresponding choice of the ratio between 
the magnitude of the alternating current resist 
ance of the additional winding '9 and the magni 
tude of the total alternating current resistance of 
the resistance 1 0 and the condenser 'I l,the niagrli 
tude of the alternating voltage brought about in 
the secondary circuit of the additional winding 
9 can ‘be adjusted. This magnitude, of course, 
can also be varied by variation of the number of 
turns of the additional Winding 9; 

If the loudspeaker 5 has a substantially ohmic 
alternating current resistance, as is generally the 
case, the part of the anode circuit which is con 
nected in parallel to the condenser 8 has also a 
substantially ohmic alternating current resist 
ance, and the circuit of the winding '9 which is 
connected inparallel to the condenser 8 must 
have a‘ substantially ohmic alternating current 
resistance in order that the phase of the current 
flowing through the additional winding 9 is cor 
rect with respect to the compensation. To this 
effect, it is necessary that the additional winding 
9 should be connected in series with a corree 
spondingly chosen impedance. Consequently, to 
compensate various interfering frequencies, in 
the represented circuit arrangement, the ohmic 
resistance in this case must have a high value 
with respect to the sum of the alternating cur 
rent resistances of the additional winding 9 and 
the condenser ll‘. 
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In the represented circuit arrangement the 

additional winding 9, the resistance l0 and the 
condenser H constitute parts of a ?lter circuit 
which serves to smooth the direct current taken 
from the condenser 8. The direct current voltage 
set up at the terminals of the condenser H is 
supplied to the screen grid electrode of the am 
plifying tube I, and can moreover be used for 
supplying further tubes present in the circuit 
arrangement by taking this direct current volt 
age from connecting terminals l2. 
The condensers 8 and l l serving to smooth the 

operating currents of the ampli?er preferably 
exhibit a comparatively great capacity, for ex 
ample 32 microfarads. In this case a smoothing, 
which is su?icient for the pre-amplifying stages, 
of the direct current voltage set up across the 
condenser II will generally be achieved, if the 
resistance [0 has a magnitude of, say, 2000 ohms. 
What is claimed is: 
1. In an ampli?er, a tube provided with at least 

a cathode, an input electrode and an output elec 
trode, a source of pulsating unidirectional volt 
age, an input circuit connected to said input 
electrode and cathode, an output transformer 
having its primary windingconnected between 
said output electrode and said source, an output 
circuit connected to’ the transformer secondary 
winding, and means coupled between said source 
and said secondary winding for introducing into 
the latter a pulsating voltage component which 
cancels out the pulsations due to said source, a 
screen electrode adjacent said output electrode, 
said means functioning as a ?lter element in 
said source, and said screen electrode being con 
nected to said ?lter means. 

2. In combination with an ampli?er tube hav 
ing‘ signal input and output circuits, a source of 
pulsating direct current voltage, said output cir 
cuit comprising a transformer provided with a 
primary winding and at least two secondary 
windings, said primary winding being connected 
to a point of positive potential of said source, 
and one of said secondary windings being in 
cluded in said source thereby to introduce com 
pensation pulsation voltage into said other sec 
ondary winding and a ?lter network included in 
said source for smoothing said direct voltage, and 
said one winding being included as an element 
of the ?lter network. 

3. In combination with an- ampli?er tube hav 
ing signal input and output circuits, a source of 
pulsating direct current voltage, said output cir 
cuit comprising a transformer provided with a 
primary winding and at least two secondary 
windings, said primary winding’ being connected 
to a point of positive potential of said source, and 
one of said secondary windings being included in 
said source thereby to introduce compensation 
pulsation voltage into said other secondary wind 
ing and a ?lter network included in said source 
for smoothing said direct voltage, and said one 
winding being included as an element of the ?lter 
network, a screen grid in said tube, and a con 
nection from the screen grid to the output of the 
?lter network. 
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