
794,841                 considerably augments the range of loads over  30
volts rms and the diode line but still the dis-                which an
undistorted output voltage can be  tortion is considerably lower than in an
ordinary                maintained when compared with an ordinary  cathode
follower driver. The curve for the                cathode follower, the
reduction being in the  parallel augmented cathode follower driver
5  order of 200 to 400 ohms to 60 ohms.       (PACFD) shows.an
intermodulation  dis- 60 



An analysis of this series augmented cathode  tortion of less than 0.2%  in
the range                 follower by means of its equivalent circuit of 30
to 50 volts rms and an inter-                 shows that the no-load
voltage gain from grid  modulation  distortion  which  never  rises
to cathode is approximately:-         above  0.9%   until the  output
voltage                                 approaches the point at which the
output tube 65  10                                        begins to act as
a diode. This latter described                                 curve
follows very closely a portion of the no-  where: [err] = the voltage gain
from the grid of  load curve for the parallel augmented cathode  V8 to the
plate of V7        follower driver which represents the distortion
[err] = the voltage gain from the grid of  when no output grid current is
drawn. This 70                           V7 to the plate of V7
distortion arises almost entirely from the pre-  [err] = amplification
factor of tubes V5  ceding amplifier stage (not shown). Thus, it can  and
V9,  assumed  to  be  be seen that where distortion in the output 



identical.                voltage is concerned, the parallel augmented
Since [err]  are very nearly equal and  cathode follower driver is far
superior to both  75  usually, in  practice, considerably larger than  the
series driver and the ordinary cathode fol-            20 the amplification
factor [err]  will be essen-  lower, while the series augmented cathode
fol-  tially unity. As to tube V5, its output impe-  lower represents an
improvement over the  dance is approximaty:-
ordinary cathode follower driver. The dash line  shows that the parallel
augmented driver can  80  deliver output grid currents up to 100 ma with
[err]             an intermodulation distortion of less than 10%  where
[err] is the plate resistance of tubes V5  in the output stage  25 and V9
which are assumed to be equal. There-    What we claim is: -  fore, since
the output impedance of the ordinary    1. In a cathode follower circuit
for reducing 85  output impedance and output voltage distor- 



tion, a cathode follower, a separate diffeential  cathode fo1lower is equal
to [err] the series aug -                  amplifier connected external to
the main ampli-  mented cathode follower reduces the output  fication path
to sample the magnitude of the  impedance by the factor [err]         input
and output voltages within said cathode 90  30  To illustrate the effect
which augmenting the  follower and  develop  an  amplified error  output of
a cathode follower has on distortion,  signal proportional to the
difference there-  a series of curves are produced in Figure 5  between and
amplifier means connected in cir-  where the intermodulation distortion in
per- cuit with said cathode follower to conduct in  cent for frequencies of
60 and 5600 cps mixed  response  to the amplitude of said amplified  95  35
in the ratio of 4:1 is plotted against rms output error signal.  voltage.
Talking the most extreme case of dis-    2. A circuit as claimed in Claim
1, in which               tortion, the curve for an ordinary cathode fol-
said amplifier means   comprises a second lower driver (CFD) shows that the
percentage  cathode follower connected in parallel with said 



of distortion is approximately 0.24% at an out- first-mentioned cathode
follower.      100 40  put voltage of 30 volts rms, the point at which
3. A circuit as claimed in Claim 1, wherein the grid of a succeeding output
stage starts  said amplifier means is connected in series with drawing
positive grid current, and as the out-  said cathode follower. put voltage
increases, the intermodulation dis-    4. A circuit as claimed in Claim 1
or 3, in tortion rises sharply until it is approximately  which said
amplifier means comprises a plural  105 45  8.0% at an output of 45 volts
rms. The inter-  element space discharge device connected in modulation
distortion increases at a lesser rate  series in the anode circuit of said
cathode from that point on until the diode line of the  follower. tube is
reached  and there the distortion    5. A cathode follower circuit
substantially as increases  sharply. The diode line is reached  herein
described and illustrated in the accom- 110 50  when the grid of the output
tube is sufficiently  panying drawings. positive that it loses control of
plate current        For the Applicants: 



and the tube  then begins to act as  a diode.  The       F. J. CLEVELAND &
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