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The present invention relates to amplifier
systems, and more particularly to coupling
arrangements in such systems.

An object is the utilization of the coupling
elements ordinarily employed in amplifier
systems in multiple function, whereby appa-
ratus generally used for one of the functions
may be dispensed with.

The invention is more fully described by

o reference to the one figure of the accompany-

ing drawings in which is shown an amplifier
system including two three-electrode vacuum
tubes VT, and VT, connected in cascade re-
lation for amplifying audio frequency cur-
rents supplied to the system through an input
device, such as a transformer Ty. There is
shown a source of potential S; having posi-
tive and negative terminals as indicated for

. energizing the plate and grid electrodes of

' the tubes, which source may be any source of

unidirectronal current, such as the unidirec-
tional pulsating output from an alternating
current rectifier followed by a suitable filter

. system in accordance with general practice.

The filaments of the tubes are indicated as

supplied with raw alternating current for

heating through transformers T, and T,

though a single transformer may be used for -

. the filaments of several tubes, or any other

“ gsuitable source of current supply and system

for filament heating may be employed.
T show the filament of tube VT connected
to. the negative terminal of source S by way

_. of a center-tap potentiometer P, and the pri-
* mary winding of transformer T;, and there-

nh

fore in series with the plate circuit, so that
the connection of the grid of this tube to the
negative side of the primary winding of T,

. permits of employing the difference of poten-
' tial developed therein as a grid biasing po-

tential. - The winding of the primary of the
transformer may be chosen to. give such di-
rect current resistance that the normal direct

. current component of plate current employed

in tube VT, results in developing the de-
sired grid biasing potential for the tube.

It is seen that this connection of transform-
er T, does not interfere with the signal cur-
rent variations flowing through the primary
winding, and thus exciting the secondary

winding for transfer of signal current energy
to the succeeding tube V'T,.

The condenser C, of low impedance to sig-
nal currents and high resistance R, form a
filter system for by-passing grid circuits sig-
nal currents directly to the filament and re-
ducing and regulating signal current cou-
pling between plate and grid circuits.

In- association with tube VT, I show a
choke and condenser form of output cou-
pling for a loud speaker or other sound re-
producer LS, the choke and condenser com-
1éination comprising the coil L and condenser

3.
tion between the filament of tube VT, shunt-
ed by a center-tap potentiometer P,, and the
negative terminal of source S, thus employ-
ing as before the difference of potential de-
veloped therein for energizing the grid of
tube VT,. If needed I may supplement the
direct current resistance of the choke coil by
a resistance R, in order to.develop the re-
quired biasing potential, which may be de-
girable in case the tube VT, is a so-called
power amplifier requiring potential for bias-
ing too large to be satisfactorily developed
incoill L. - ' '

If a two-winding output transformer is
used for connecting the translating device LS

‘to the system in lieu of the choke and con-

denser coupling, thé arrangement may be the
same for tube VT, as shown for tube VT,. A
filter system comprising condenser C, and
resistance R, is shown for the same purpose
as outlined in connection with tube V'T,.

It is seen that by the connections I employ
it is possible to dispense with the usual grid

‘biasing batteries or biasing resistors employed

in connection with vacuum tube amplifier
systems, and further reduce the amount of
potential required from the source S in com-
parison with a system having a transformer
in the plate circuit and a resistor in the con-
nection between the filament and the negative
terminal of the source:

In the case of source S being a fluctuating
one the fluctuating component through induec-
tance L, and resistance R, is enhanced by the
fluctuating component that passes through
condenser C; and translating device LS to

T insert the choke coil Li in the connec--
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these elements. The fluctuating or alternat-
ing current component passing through in-
ductance L: and resistance R; introduces fluc-
tuating potentials on the grid out of phase
with those on the plate, so that selecting the
values of resistance R. and condenser C, to
control the degree of these fluctuating grid
potentials permits of neutralizing wholly or
1 part as desired the residual fluctuations
through translating device LS.

Having thus described my invention, what
I claim 1s:

1. An amplifier system having a plurality
of amplifier tubes, each of said tubes having
grid-filament and plate-filament circuits, each
of said plate-filament circuits having a source
of power and an inductance of known resist-
ance between said source of power and said
filament, said grid-filament circuits also in-
cluding said inductance, whereby the average
potentials of said grids are maintained at
known values relative to those of said fila-
ments, at least one of said inductances con-
stituting the primary of a transforier, the
secondary of which 1s included in the grid-
filament circuit of a succeeding tube whereby
energy is transferred between the tubes.

2. An amplifier system including an ampli-
fier tube having grid-filament and plate-fila-
ment circuits, said plate-filament circuit in-
cluding a source of power and a reactive im-
pedance between said source and said fila-
ment, the grid-filament .circuit of said tube
including said reactive impedance whereby
the average potential of said grid is main-
tained at a known value relative to that of
said filament, said impedance constituting the
primary of an output transformer for the
plate-filament circuit of said tube.

3. An amplifier system including a plu-
rality of amplifier tubes in cascade, each tube
having grid-filament and plate-filament cir-
cuits, each of said plate-filament circuits in-
cluding a source of power, inductances and
resistances between said source of power and
said filaments, said grid-filament circuits also
including said inductances and resistances,
and filter resistances and condensers also in-
cluded in said grid-filament circuit whereby
the average potentials of said grids are main-
tained at known potentials relative to said
filaments. :

4. An amplifier system including a plu-
rality of amplifier tubes in cascade, each
tube having grid-filament and plate-filament
circuits at least one of said plate-filament cir-
cuits including an inductance of known re-
sistance, the grid-filament circuit of said tube
also including said inductance and an indi-
cator and condenser series connected be-
tween the plate of said tube and the filament
terminal of one of said inductances, whereby
said inductance both shunts signal current

5 through said indicator and maintains the av-
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erage potential of said grid at a known value
relative to that of said filament.

5. An amplifier system including a plu-
rality of amplifier tubes in cascade, each tube
having grid-filament and plate-filament cir-
cuits, at least one of said plate-filament cir-
cuits including a source of power, a reactive
impedance and a variable resistance between
said source of power and said filament, the
grid-filament circuit of said tube also in-
cluding said impedance and resistance, and
an indicator and condenser series connected
between the plate of said tube and a point be-
tween the said impedance and resistance and
the said filament whereby said inductance
both shunts signal current through said in-
dicator and maintains the average poten-
tial of said grid at a known value relative to
that of said filament.

6. An amplifier system including a plural-
ity of amplifier tubes in cascade, each tube
having grid-filament and plate-filament cir-
cuits, each of said plate-filament circuits in-
cluding a source of power and reactive im-
pedances between said source of power and
said filaments, the grid-filament circuits of
each of said tubes also including said im-
pedances whereby the average potentials of
said grids are maintained at known values
relative to those of said filaments, at least
one of said impedances constituting the pri-
mary of a transformer, the secondary of
which is included in the grid-filament circuit
of a succeeding tube, whereby energy is
transferred between tubes and the plate-fila-
ment circuit of at least one of said tubes
having an indicator and condenser series
connected between the plate of said tube and
a point between the impedance and the fila-
ment in its respective plate-filament circuit.

7. An amplifier system having a plurality

of amplifier tubes, each of said tubes having

grid-filament and plate-filament circuits,
each of said plate-filament circuits having a

source of power and.an inductance of known !

resistance between said source of power and
said filament, said grid-filament circuits also
including said inductances, whereby the av-
erage ~potential of said grids are main-
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tained at known values relative to that *¥

of said filament, at least one of said in-
ductances constituting the primary of a
transformer, the secondary of which is in-
cluded in the grid-filament circuit of a suc-
ceeding tube whereby energy is transferred
between the tubes, and means for shunting
the signal energy in said grid-filament cir-
cuit around said impedance.

8. An amplifier system including a plu-
rality of amplifier tubes in cascade, each tube
having grid-filament and plate-filament cir-
cuits; at least one of said plate-filament cir-
cuits including an inductance of known
resistance, the grid-filament circuit of said

tube also including said inductance, means !
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for shunting the signal energy in said
grid-filament circuit around said inductance,
and an indicator and a condenser series con-
nected between the plate of said tube and the
filament terminal of one of said inductances,
whereby said inductance both shunts signal
current through said indicator and main-
tains the average potential of said grid at
a known value relative to that of said fila-
ment.

9. An amplifier system including a plu-
rality of amplifier tubes in cascade each of
said tubes having grid-filament and plate-
filament circuits, at least one of said plate-
filament circuits including a source of power
and an inductance and a variable resistance
between said source of power and said fila-
ment, the grid-filament circuit of said tube
also including said inductance and resistance,
means for shunting the signal energy in sail
grid-filament circuit around said impedance,
and an indicator and c¢ondenser series con-
nected between the plate of said tube and a
point between said inductance and resistance
and the said filament whereby said indue-
tance both shunts signal current through said
indicator and maintains the average poten-
tial of said grid at a known value, relative
to that of said filament. : :

10. An amplifier system including a plu-
rality of amplifier tubes in cascade, each tube
having grid-filament and plate-filament cir-
cuits, each of said plate-filament circuits in-
cluding a source of power and an inductance
between said scurce of power and said fila-
ments, the grid-filament circuit of each of
sald tubes also including one of said induct-
ances, whereby the average potentials of said
grids are maintained at known values rela-
tive to those of said filaments, at least one
of said inductances constituting the primary
of a transformer, the secondary of which is
included in the grid-filament circuit of a
succeeding tube, whereby energy is trans-
ferred between the tubes, means for shunting
the signal energy in said grid-filament cir-
cuit around said inductance, and the plate-
filament circuit of at least one of said tubes
having an indicator and a condenser series
connected between the plate of said tube and
the point between the inductance and the £1-
ament in its respective plate-filament circuit.

11, An amplifier system including a plu-
rality of amplifier tubes in cascade, each titbe
having grid-filament and plate-filament cir-
cuits, each of said plate-filament civcuits in-
cluding a source of power and an inductance
between said source of power and said fila-
ments, the grid-filament circuit of each of
said tubes also.including one of said indupe-
tances, whereby the average potentials of
said grids are maintained at known values
relative to those of said filaments, at least
one of said inductances constituting the pri-
mary of a transformer; the secondary of

input circuit for coupling said first named
output-cirenit to the input circuit of sald

input circuit and an output circuit for said

3

which is included in the grid-filament circuit
of 2 succeeding tube, whereby energy is
transferred between the tubes, means for
shunting ‘the signal energy in said grid-
filament cireunit around said inductance, the~T0
plate-filament circuit of at least one of said
tubes having an indicator and a condenser
series connected between the plate of said
tube and the points between the inductance

“and the filament in its respective plate fila--18

ment circuit, and means for shunting the
signal energy in the grid-filament cireuit of
said last meritioned tube around the induc-
tance in said grid-filament cireuit.

12. The combination of a three electrode:80
vacuum fube, input and output circuits, a
source of unidirectionial pulsating current
having its positive terminal connected to said

output circuit, an impedance connected be-
-tween the filament of said tube and the nega- 188
tive terminal of said source, a connection in-

cluding a condenser and translating device
between the positive terminal of said source
and sald filament, a connection for impress-
ing the potential developed in sald impedance 90
upon the grid of said tube, and means for
controiling the degree of the fluctuating com-
ponent of said grid impresged potential, said
nmpedance shunting signal current through
sald indicator and maintaining the average”
potential ‘of said grid at a. predetermined
value relative to that of said Hlament.

18. In' an amplifier system, a space dis-
charge device comprising a cathode, a grid
electrode and an anode so inter-rvelated as to
form an input circuit and an output circuit
for said device, a second space discharge de-
vice having an input circuit. and an ontput
circuit, means included in first named

100

ol
521

(205

second mentioned space discharge device, said
means being adapted to maintain the aver-
age potential of said grid electrode at known
potential relative to said cathode. -

14. In an amplifier system, a space dis-
charge device having a cathode, a grid elec-
trode and an anode related so as to form an
input circuit and an outpub cireuit, a second
space discharge device having an mput cir-
cuit and an output eircuit, a coupling means
comprising a transformer having its primary
included -in both said first named input and
output circuits and its secondary in the input
circuit of said second named space discharge
device, said transformer being adapted to
couple sald first named cutput circuit to the
input of said second spaced discharge device,
said primary being adapted to maintain the
average potential of ‘said grid electrode at
known potential relative to said cathode. -

15. In an amplifier system, a space dis-
charge device having.a cathode, a grid elec-
trode and an anode related so as to form an
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device, a second space discharge device hav-
ing an input circuit and an output circuit, a
coupling means comprising a transformer
having 1ts primary included in both said first
named input and output circuits and its sec-
ondary in the input circuit of said second
named space discharge device, said trans-
former being adapted to couple said first
named output circuit to the input of said
second space discharge device, a condenser
connected between said cathode and said -
grid electrode, a resistance connected between
the grid- terminal of said condenser and one
end of said primary, said primary being
adapted to maintain the average potential of
said grid electrode at known potential rela-
tive to said cathode.

16. In an amplifier system a space dis-
charge device comprising a cathode, an aux-
iliary electrode and an anode so inter-related
as to form an input circuit and an output
circuit for said device, an energy utilizing
means having an input circuit, means in-
cluded in said first-named input circuit for
coupling said output circuit to the input cir-
cuit of said utilizing means, said coupling

-means being adapted to maintain said aux-

iliary electrode at a known average potential
relative to said cathode.

17. In an amplifier system a space dis-
charge device comprising a cathode, a grid
electrode and an anode so inter-related as to
form an input circuit and an output circuit
for said device, a source of uni-directional
pulsating current connected in said output
circuit, an energy utilizing means having an
input circuit, means included in said first-
named input circuit for coupling said output
circuit to the input circuit of said utiliziing
means, and means for impressing the poten-
tial developed in said coupling means, from
the flow of current therein from said source,
upon the grid electrode of said device and
means for controlling the degree of the fluc-
tuating component of said grid impressed po-
tential.

In witness whereof, I have hereunto sub-
scribed my name this 30th day of January,

1929.
BENJAMIN F. MIESSNER.



