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- This invention relates to coupling circuits and
more. specifically to circuits of the phase in-
verter type for coupling an unbalanced line or
network to a balanced line or network. This ap-
plication is & - continuation-in-part of applica-
tion, Serial No. 770,639, filed August 26, 1947.
~.In the intéerconnection of an unbalanced cir-
cuit, one element of which is customarily con-
nected to ground or to another point of -fixed
potential, and a balanced circuit, the terminals
of which are customarily balanced with respect
to: ground or to another point of fixed potential,
coupling circuits of the so-called phase inverter
type are frequently used. In some cases it is de-~
sired to-transmit signals which include direct
current components and, hence, various known
phase inverter circuits which employ coupling
transformer coils or condensers (which do not
pass these direct components) are not suitable
for the purpose.
which pass direct current components are not
new in every case known to the present applicant
the ‘balanced output terminals are not, in the
absence of a signal, at the same potential.

It is an object of the present invention to trans- -

mit in an improved manner signals, which may
include direct components, from an unbalanced
line or network to a balanced line or network.

It is another object of this invention to pro-
vide a phase inverter circuit which transmits di-
rect components of signals and in which, in the
absence of signals, both sides of the balanced
output produced are at or near ground potential.

In accordance with an illustrative embodiment
of the invention, a portion of the unbalanced in-
put signal is amplified in an amplifier tube and
to a cathode follower tube which has its cathode
connected through a feedback circuit to the con-
trol element of the amplifier tube and to one of
the balanced output terminsls, the other output
terminal being connected to the ungrounded in-
put terminal. By properly adjusting the portion
of the unbalanced signal fed to the amplifier, the
output signals can be accurately balanced.

The invention will be more readily understood
by referring to the following description taken
in connection with the accompanying single fig-
ure of the drawing forming a part thereof.

In the arrangement shown in the drawing, un-
balanced input signals from the unbalanced cir-
cuit 1 are applied between the terminal 12 and
ground. This terminal is connected to one end
of g potentiometer comprising the resistances 13,
14 and 15, the other end of the potentiometer
being connected to the output terminal {6 con-
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nected to the balanced circuit 17. The other
output terminal 18 is connected directly to the
input terminal (2. An inner variable tap 19 of
the resistor 14 is connected to the control grid
of the tube 20. The anode of this tube is. con-
nected through a resistor 2{ to the 4B terminal
of a suitable source 22A of direct potential of,
for example, 300 volts. The cathode is connected
through a resistor 22 to ground while the anode
is connected through a coupling condenser 23
shunted by a resistor 24 which permits the pas-
sage of the direct components of the signal to
the control element of the tube 25. The cath-
ode of this tube is connected through the resistor
26 to the negative terminal of a suitable source
of potential 27 of about 300 volts, the positive
ferminal of which is connected to ground. The
anode of tube 25 is connected directly to the pos-
itive terminal of the source 22. The cathode of
the tube 25 is connected directly to the termi-
nal i6.

" The operation of the circuit shown in the
drawing will now be described. Assume 2 small
direct positive potential is applied between the
input terminal {2 and ground. By means of the
tap 19 on the resistor 14 a positive potential is
applied to the input of the tube 20 which causes
a negative potential to be applied to the grid
of the tube 25. Because of the cathode follower
output connection, the terminal 16 also assumes
a negative potential. By properly adjusting the
position of the tap 19, the output at the terminal
{6 can be made as far below ground as the input
terminal {2 (and hence the output terminal 18)
is above ground.

Various other modifications can be made in
the embodiment of the invention described above
without departing from the spirit thereof, the
scope of which is indicated in the claims.

What is claimed is:

1. A phase inverter circuit for producing
across its output terminals output voltages which
are balanced with respect to some fixed poten-
tial from unbalanced input voltages which are
applied to a pair of input terminals one of which
is maintained at said fixed potential, compris-
ing a first tube having an anode, a cathode and
a control element, a second tube having an anode,
a cathode and a control element, a potentiometer
between said output terminals, means for apply-
ing operating potentials to the anodes of said
tubes, respectively, means for connecting an inner
terminal of said potentiometer to the control
element of said first tube, means for connecting
the anode cathode circuit of said first tube to
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the control element of said second tube, means
for biasing the cathode of said second tube to a
negative potential with respect to said fixed po-
tential, means for connecting the input terminal
not at said fixed potential to one of said ouiput
terminals, and means for connecting the cathode
of said second tube to the other of said output
termingls.

2. A phasé ihvétrte¥ éireuit for producing across
a pair of output terminals output voltages which
are balanced with respect to some fixed poten-~
tial from unbalanced input voltages which are
applied to a pair of input terminals orie of which
is maintained at said fixed potential, €ompris=
ing means for connecting -the ihput terminal
which is not fixed in potential t6 one of said
output terminals, means for -amplifying a.por-
tion of said input voltage, a cathode follower

tube having an anode, a cathode and & grid,

means for applying said amplified voltage to the
-grid-of said cathede follower tube, means for
:applying operating-potential to the ancde of said
‘tube, means for feeding -back energy from -the
‘cathode of said cathede follower tube to the in-
put of said amplifier; and- means for connecting
saidt cathede to the othér of said output ter-
finals.

3. The combination o6f elements as in claim 2
in further combination with means for biasing
the control grid of said cathodé foHower tube
negative.

4. THe eombination of elements as in claim 2
in furtheér combination with: means for varying
the amount of feedback to-said amplifier.

5. A phasé inverter circuit for producing across
its output terminals output voltdges which are
balanced with respect to some fixed potential
from unbalanced input voltages which are ap-~
plied to a pair of input terminals one of which
i§ maintained &t said fixed potential, compris=
ing a first tube having an anode, a cathode and a
control element; a second: tube having an anode,
a cathode and a control element, o potentiometer
between-said output terminals, means for-apply-
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ing operating potentials to the anodes of said
tubes, respectively, means for connecting an inner
terminal of said potentiometer to the control ele-
ment of said first tube, means for connecting the
anode cathode circuit of said first tube to the
control element of said second tube through a
coupling which passes direct current, means for
bigsing the c¢athode of ' gdid -Seéond tube to a
negative potential with: Fespect to sdid fixed po-
tential, means for connecting the input terminal

‘not at said fixed potential to one of said output

terminals, and means for connecting the cathode
of said second tube to the other of said output
terminals.

6. A phase ifverter circuit for producing across
‘& pair ‘of output tefminals output voltages which
are balanced with respect to some fixed poten-
tial from unbalanced input voltages which are
applied to a pair of input terminals one of which
is maintained at said fixed potential, compris-
ing means for :connecting the input terminal
which is- not fixed:in potential to one -of -said
output terminals through a connection which
passes direct eurrent, means for amplifying a
portion of said-input voltage, a- eathode follower
tube having an -anode, & cathode and a grid,
means for applying said amplified voltage to the
grid of said cathode follower tube; means for
applying operating potential to the anode of said
tube, means for feeding back energy from the
cathode of said cathode follower tube to the in-
put of said -amplifier, and means-for connecting
said cathode to the other-of said output ter-
minals. ) L
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