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5:Claims:
1_ .

The inventionrelates to'a compensatitig-means:
or circuit which compensates:for: variations. in-
heater:voltage of an amplifier tube, The cathode
hester: off a tube is customarily. cohnected with
a-transformer to supply theenergy-for the heater.
If there are changes i the: supply. voltage:the
heater becomes hotter: or: colder: depending upon.-
the variation andconsequently causes an increase-
or: decrease in electronie-emission-from the cath-
ode ‘and in the current-through the tube. Ih'or= 1
der: to- compensate-for: such -variations in-heater:
or- cathode - voltage: the compensating- circuit-is-
used so that the amplifier tithe: is insensibive to
variations-in heater voltages.

Tt is an’ objéct-of the invention to construct a 1
new and-novel circuit: which compensateés. for
variations of the heater: voltage of the tube.

Another object is to construct-a’ circuit-which-
compensabes for variations of heater voltage by:
varying the voltage upon a grid of the tube-in 2
accordance with variations in heater voltage.or
temperature so-that the amplifying tube: Is-in-
sensitive to'heater variations:

A still further: objéct: of ‘the  imvention: is: to-
construct: a compensating: circuit or means in: 2
whicli variations in the' heater voltage.produce:
o corresponding variation: in- the voltage: applied:
to-the screen grid-of a pentode amplifier.

Other objects ‘of' the- invention will be more-

apparent from: the- following- description taken: 30

in’ connection ‘with' the -accompanying: drawings”
which illustrate two embodiments thereof in-
which- :

Figure 1 shows a diagrammatic circuit illus=~-

trating an -amplifier tube and ‘a:.control tube- for: 35

varying: the potential applied to the screen grid-
of the amplifier tube-as'the -heater-voltage varies:-

Figure 2 shows a diagrammatic circuit utiliz--
inga triode as the amplifying tube:

The compensating circuit of Figure 1 includes’ 40

an-amplifier tube 10 having at least a pair of
grid electrodes, the tube illustrated being a pen~-
tode having a plate or anode- i1, screen: grid” 12}
control grid 13, a suppressor grid-i1; cathode-14*
and-the cathode heater 15 A resistance- 16*
provides ' impedance - means connected to the™
anode of the-tube to provide- a load- therefore:-
The resistance 16 is connected -with the high:
potential ‘side- of a-D. C. supply voltage. The:
output: circuit connection or terminals are con--
nected- across the resistance: {6, that is between”
the anode i1°of the tube 10 and-a point of fixed"
or “substantially ‘fixed poténtial.: The inputter--
minals-‘or connection apply the signal to'the con=-

trol grid 13 as will appear hereinatter. - B¢
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In:: ofder: to: combensate: for- variations:in: the:
heater: voltage: a: tube: 20 is: provided;, which: is-
illustrated as:a: triodé-altheugh: &: three-element’
tube: is‘ mot: neeessary; having :an: anode -or plate:
21; audraicathode 237 which maybe angd isiillus-:
trated: as: an: indirectly; heated : oite and: hence-
hasia cathode:heater:24%. Preferably the dube is:
a.triode: and:Has: a contrbligrid 22:. . THe-cathode!
heaters 15 and 24 ofithe:two-tubes:aresconnected:
togethier so:that curfent:istsupplied:thereto irom
the saie: source;. thier connection: illustratid: be--
ing: in¢ papallely - A resistancer 25+ is<conhected”
with the plate:or anode-of:thertube: 20 toiprovide:
a- load: therefor: andsits: other! end-is connected:
with the high potential end.ofia voltagezdivider”
or’ the: Dy @ poténtidt: source; - As resistanee: 26
may: be connected with the-cathode 238 to.provide:
thie. ptoper control:grid:biasifor: the-trioderand?
may: be:variable:in: ofder: o1 provide the- désireds

' compensation.-

Preferably aivoltagesdivideris providediwhichi
is- adapted: t6- bec conneeted: across: & source: off
D..C..supply-voltage: Thesvoltage divider:shown::
ineliudesresistances:30:andr3 | iconnected in series:-
The: plate  citeuit: of thes compensating tube:2 (¥
and theiscreengiidsi2sof lthe tabe- 1 8<are. divectly:
connected by a connection 32i whishcolinéétion
isiltustrated: assheingiidireetly with:thétplate - 21
of ‘the:thbe. . Thesbisksiresistor26°and the oatha:
ot 145 ofs thevamplifier ‘tube-ate connReted witht
thevoltage  divider. atia-point’spacedifrom:the
low potentialiend t>a po étween ‘theé r
sistiness: 30 and«34:

Thestwe" tube§s therefops?
shunt a:portion of the veltagerdivider:. The re»
sistanece-31 supplies: a: proper: négative:biss foEr
the:control:grid: 138: of the:amplifier tubes {0::
Tn: opekation -theé: amplifying: tube (0f. which!-
may e desishatéd Adstube; operates asians
aniplifier - in: kaown > T Hio If: howWeves, - the:
cathodé-heater voltage sho Fog iplate
current-ofthe tubeswonldsincrease and: tlie ‘
introdiice aht undesived increased  voltage drops
throughi:the resistor:16. . Iniorder:to conipersates

for thisinerease inteurrent:fow thrsughithetube:

be:20} which mayberdesignated a first"
tibs, is provided: andsince: this lattes tuberiss
gaifié sourceofr hieatet supply; -
increaséd iow of plate”

20 will result in an increased potential d#6p'a
the-resistor 25tand-thereby lowei the voltage ap-
pliéd- t6+ thetsereen* gfid” 12.% This lowe

thes screens=gritly potentidl will:décredsé the ‘cu
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equivalent to the Increase caused by the increased
temperature and increased emission of the cath-
ode, and hence compensate for the tendency to
increase the current occasioned by the increased
heater voltage.

In Figure 2 a circuit is illustrated in which
the amplifying tube is a triode. Corresponding
parts are numbered similarly to Figure 1 and
need not be again described. It should be noted
however, that the compensating tube 20 is con-
nected with the negative side of the voltage sup-
ply rather than to the voltage divider as illus-
trated in Figure 1. In other words the compen-
sating tube and its anode resistance 25 prefer-
ably shunts the entire voltage divider 39, 31 when
a triode is used as the amplifying tube.

The amplifying tube 48 has a cathode 41, con-
trol grid 42 and anode 43. The tube illustrated
has an indirectly heated cathode and hence is
heated by a cathode heater 44, The heaters of
both tubes are connected with the same source of
current supply. Since the amplifying tube is a
three element tube, the anode circuit of the com-~
pensating tube 20 is connected by the connection
45 with the control grid 42. The connection
preferably is with the plate 21 of the compensat-
ing tube. A resistance 46 is also connected with
the control grid which for A. C. amplification,
may be substituted by a condenser.

The compensating circuit illustrated in Figure
2 operates in the same manner that the circuit of
Figure 1 operates except that the voltage to com-
pensate for heater variation is applied directly to
the control grid of the amplifying tube rather
than to a screen grid.

This invention is presented to fill a need for im-
provements in a compensating circuit. It is un-
derstood that various modifications in structure,
as well as changes in mode of operation, assembly,
and manner of use, may and often do occur to
those skilled in the art, especially after bene-
fiting from the teachings of an invention. Hence,
it will be understood that this disclosure is illus-
trative of preferred means of embodying the
invention in useful form by explaining the con-
struction, operation and advantages thereof.

What is claimed is:

1. A heater compensating amplifier circuit
comprising a voltage divider adapted to be con-
nected across a source of D. C. voltage; a first
space discharge tube having a cathode, control
grid and anode, & bias resistance in series with
the cathode, a connection between the control
grid ana the low potential side of the bias resist-
ance which is its sole connection, a resistance
connected with the anode of said tube, and the
tube and resistance connected in shunt with at
least a poriion of the voltage divider; a second
space discharge tube having a cathode, control
grid, a screen grid and an anode, an output cir-
cuit connected with the anode of the second tube
and a point of fixed potential; means connect-
ing together the cathode heaters of hoth tubes
for supply from the same source of heater cur-
rent; a D. C. conducting connection from the
anode of the first tube to the screen grid of the
second tube, and input connections for the sec-~
ond tube between the control grid and the cath-
ode whereby plate current of the second tube is
rendered substantially free from changes in cath-
ode emission.

2. A heater compensating amplifying circuit
comprising a voltage divider adapted to be con-
nected across a source of D. C. voltage; a first
space discharge tube having a cathode, and
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4
anode, a resistance connected with the anode of
the first tube, the tube and the resistance being
connected in shunt with at least a portion of the
voltage divider, and the cathode of the tube being
connected at a point spaced from the low poten-
tial side of the voltage divider; a second space
discharge tube having a cathode, control grid, a
screen grid and an anode, an output circuit for
the second tube, and the output circuit and sec-
ond tube being connected across a portion of
the voltage divider, the cathode of the tube be-
ing connected at a point spaced from the low po-
tential side of the voltage divider; means con-
necting together the cathode heaters of both tubes
for supply from the same source of heater cur-
rent; a D. C. conducting connection from the
anode of the first tube to the screen grid of the
second tube; and input connections with the ccn-
rol grid of second tube and the low potential side

5 of the voltage divider whereby plate current of the

second tube is rendered substantially free from
changes in cathode emission.

3. A heater compensating amplifying circuit
comprising a voltage divider adapted to be con-
nected across a source of D. C. voltage; a first
space discharge tube having a cathode, control
grid and anode, a resistance connected with the
anode of the first tube, a bias resistance connect-
ed with the cathode, a connection between the

i control grid and the low potential end of the bias

resistance which is its sole connection, the tube
and the resistances being connected in shunt
with at least a portion of the voltage divider, and
the cathode of the tube being connected at a
point spaced from the low potential side of the
voltage divider; a second space discharge tube
having a cathode, control grid, a screen grid and
an anode, an output circuit for the second tube,
and the output circuit and second tube being con-
nected across g portion of the voltage divider, the
cathode of the tube being connected at a point
spaced from the low potential side of the voltage
divider; means connecting together the cathode
heaters of both tubes for supply from the same

+ source of heater current; a D. C. conducting con-

nection from the anode of the first tube to the
screen grid of the second tube; and input con-
nections with the control grid of the second tube
and the low potential side of the voltage divider

' whereby plate current of the second tube is ren-

dered substantially free from changes in cathode
emission.

4. A heater compensating amplifying circuit
comprising a first space discharge tube having a

+ cathode, control grid and anode, a resistance con-

nected with the anode of the first tube and
adapted to be connected with a source of D. C.
voltage, a bias resistance connected with the cath-
ode of the first tube, and a connection from the
control grid to the low potential side of the
bias resistance and being the sole connection
therebetween, a second space discharge tube hav-
ing a cathode, control grid, screen grid, and an
anode, a resistance connected with the anode
of the second tube and adapted fto be con-
nected with a source of D. C, potential, the
cathode of the second tube being connected with
the low potential side of the bias resistance of the
first tube; bias means connected with the cath-
ode of the second tube and in series with the bias
resistance of the first tube; means connecting
together the cathode heaters of both tubes for
supply from the same source of heater current;
a D. C. conducting connection from the anode of
the first tube to the screen grid of the second
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tube; and input connections with the control grid
of the second tube and the bias means whereby
plate current of the second tube is rendered sub-
stantially free from changes in cathode emission.

5. A heater compensating amplifying circuit
comprising a voltage divider adapted to be con-
nected across a source of D. C. voltage; a first
space discharge tube having a cathode, control
grid and anode, a resistance connected with the
anode of the first tube and with the high po-
tential -end of the voltage divider, a bias re-
sistance connected with the cathode of the tube
and at a point spaced from the low potential
side of the voltage divider, and the control grid
being connected solely with the low potential side
of the bias resistance; a second space discharge
tube having a cathode, control grid, a screen
grid, a suppressor grid and an anode, an output
circuit connected with the anode of the second
tube and with the high potential side of the
voltage divider, the cathode of the second tube
being connected with the voltage divider at the
same point. that the bias resistance of the first
tube is connected therewith; means connecting
together the cathode heaters of both tubes for
supply from the same source of heater current;
a D. C. conducting connection from the anode
of the first tube to the screen grid of the second
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tube; and input connections with the control grid
of the second tube and the low potential side of
the voltage divider whereby plate current of the
second tube is rendered substantially free from
changes in cathode emission.
TLIONEL P. PARADISE. :
WERNER F. AUERBACHER.
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