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This invention relates to feed back amplifiers espedal. 
Iy audio frequency amplifiers and more particularly to 
amplifiers operating loudspeakers or similar translating 
devices. 

One of the objects of the invention is to control the fre
quency response of an electric or electronic translating 
device by adjusting the output impedance that feeds the 
translating device. 

Another object of the invention is more linear sound 
amplitude vs. frequency response from loudspeaker and 
its enclosure. 

Another object of the invention is reduction of dis
tortion generated by the loudspeaker, and an increase in 
loudspeaker efficiency. 

A specific object of the invention is to control the 
frequency response of a loudspeaker and especially its 
characteristic resonance, by adjusting, redudng or in
creasing the damping factor of the output circuit, de
pending upon the desired effect on frequency response 
characteristic of the loudspeaker. 

A further object of the invention is to connect the out
put circuit of an audio frequency amplifier which con
trols a loudspeaker, to its input circuit over several 
separate feed-back circUits, a voltage feedback and a cur
rent feedback, the latter being preferably adjustable. The 
voltage feedback circuit derives a voltage from the load 
circuit that is proportional 10 the vollage across the load. 
Generally, this voltage is returned to an earlier point in 
the amplifier in such a manner as to be in phase opposition 
with the signal voltage existing at that earlier point. (This 
constitutes negative voltage feedback.) 

The current feedback circuit derives a voltage from 
the load circuit that is proportional to the current through 
the load. This voltage is returned to an earlier point in 
the amplifier (which may or may not be the same point 
to which the voltage feedback is returned). 

Still further an object of the invention is to adjust the 
current feedback from negative to positive currenl feed 
and between two predetermined end points or positions 
thereby varying the damping factor of the output circuit 
from a very low value, say 3, to a relatively high value 
of infinity and higher. 

Still another object of the invention is to extend the 
positive current feedback up to an amount causing the 
outpul circuit to assume a negative impedance value, 
thereby overcoming in effect at least a portion of the 
loudspeaker or voice coil impedance. 

Still further an object of the invention is to insert in 
the current feedback preferably between the adjustment 
means and the input circuit of the amplifier a filter for 
example a low frequency pass filter causing the current 
feedback to be relatively ineffective at the high frequency 
portion ol the audio range. 

These and other objects of the invention will be more 
fully understood from the drawings annexed herewith in 
which 

Fig. 1 represents a block diagram embodying certain 
features of the invention. 

:1 
Fig. 2 shows one realization of the invention in greater 

detail. 
Fig. 3 explains the operation of Fig. 2. 
Figs. 4 and 5 show modifications of the invention. 

5 Fig. 6 shows a practical application of the invention. 
Fig. 7 shows typical frequency vs. impedance curves 

for the circuit of Fig. 6. 
Fig. J, part I represents an audio amplifier of more 

or less standard construction the output of which is con
lD nected to resistance 2 representing the resistance of voice 

coil 3 of dynamic loudspeaker 4. 
In Fig. I the output circuit of amplifier I is also con

nected over two separate and substantially independent 
current paths Sand 6 carrying voltages proportional to 

15 voltage across the load and current through the load to 
appropriate points of the input circuit of amplifier 1; both 
paths are connected in a manner otherwise known per se 
as feedback circuits, with circuit S being designed to 
serve substantially as a voltage feedback circuit and cir-

20 cuit 6 being designed substantially to operate as a CUf
rent feedback circuit. 

In current feedback circuit 6 there is inserted a regu
lating network schematically indicated by potentiometer 
7 to vary the feedback current from a predetermined 

25 negative value at one end position 8 through a zero value 
in center position 9 to a predetermined positive value at 
its other end position 10. The latter position in ac
cordance with this invention preferably extends to a point 
at which the output circuit of the amplifier represents a 

30 negative resistance with respect to the loudspeaker cir
cuit thereby permitting at least some of the resistance of 
the voice coil of the loudspeaker to be cancelled out thus 
modifying the effect of the voice coil impedance. 

In Fig. I the effect of the current feedback is shown 
35 to be reduced or eliminated for the higher part of the 

audio frequency range by inserting in t!le path ol the 
current feedback i. e. between feedback adjuster 7 and 
the input circuit (not shown) of the amplifier I a low 
pass filler 11. 

40 Fig. 2 shows an audio amplifier system in greater detail 
with output 13 being derived from the secondary II of 
an output transformer not shown. 

Voltage feedback is derived from a voltage divider 
consisting of resistors 14 and IS. Current feedback i s  

45 derived from a Wheatstone bridge consisting o f  resistors 
16, 17 and a potentiometer IS with a ground connection 
taken from the junction between the resistors. The cur
rent-proportional feedback is derived from the slider of 
the potentiometer IS and may be a value ranging from 

50 positive through zero to a negative value depending upon 
the position of the slider 20 of the potentiometer 18. 

A low pass filter 19 is connected between resistor 15 
and the slider cf potentiometer 18 and so dimensioned as 
to pass the current feedback voltage at high audio fre-

55 quency range to ground. This filter restricts the currrent
proportional feedback to the low frequency portion of 
the audio range, so that the current-proportional feedback 
circuit will not introduce frequency discrimination in the 
feedb-nd.: applied to the amplifier due to any inductive 

60 effect of the load. This effect is caused by the electrical 
inductance of the voice ooil (if the load device should be 
a loudspeaker). For other types of load device, the 
load either may not have an induction component or the 
frequency discriminating effect may not be -er importance 

65 in performance; in either case the filter may be omitted 
from the circuit. 

Depending upon the values of shunt resistors J6, 17 
in an intermediate position 20 of the slider of poten
ticmeter 18, the current feedback will be zero corre-

70 sponding to a damping factor of say 30, that is inherent 
in tbe amplifier when only the voltage feedback circuit 
is effective. 
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