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This invention relates to thermionic amplifiers 
and more particularly to gain control means 
therefor. 

It is common practice at the present time to 
provide radio receivers with automatic gain Con 
trol means in connection With one or more of the 
carrier frequency amplifiers thereof, such means 
being provided with a view to reducing or elimi 
nating fading effects. The most usual method 
of obtaining such anti-fading automatic gain 
control is to employ as the valve or valves Whose 
gain is to be controlled, the so-called variable-mu 
type of valve and to utilise uni-directional po 
tentials automatically varied in dependence upon 

5 received signal strength to supply gain control 
ling grid bias to the said Wariable-mul valve Or 
valves. 

it may be shown that this method of effecting 
gain control, namely by varying the bias upon 
a so-called variable-mu valve has serious lim 
itations and is a common cause of Serious dis 
tortion for it depends for its operation upon the 
curvature of the grid voltage-anode current char 
acteristic of the valve controlled. Probably the 
most serious defect of this method of gain control 
is the interference introduced as a result of CrOSS 
modulation and it is a common experience that 
cross-modulation may be so serious as to pre 
vent satisfactory reception of a desired Weak 
station when there is an undesired strong station 
operating on a wave length which, though ad 
jacent the Wave length of the desired station, is 
So far away that it ought not to cause interfer 
ence having regard to the selectivity of the stages 
following the gain controlled valve. For example 
in a superheterodyne receiver having an inter 
mediate frequency amplifier of Such selectivity 
that an undesired powerful station ought not, 
from the point of view of selectivity alone, to 
interfere With reception of a desired Weak sta 
ticn, it is common experience that reception 
of the desired station is rendered practically 
impossible due to cross-modulation effects in the 
gain-controlled stage or stages preceding the in 
termediate frequisincy amplifier for it Will be ap 
preciated that no sharpening of the selectivity of 
the intermediate frequency amplifier will elimi 
inate such cross-rodulation effects. 

he liain object of the present invention is to 
provide a gain control System which does not 
depend upon the curvature of the grid voltage 
anode current characteristic and which indeed 
does not depend upon any curvature of char 
acteristic at all. 
According to this invention gain control is ef 

(C. 19-) 
fected by varying the value of a feed-back im 
pedance connected in the cathode circuit of a 
thermionic valve or valves whose gain is to be 
controlled. 
Although it is possible to carry the invention 

into effect when using an ordinary type of valve, 
for example a variable-mu valve, as the valve 
Whose gain is to be controlled, it is preferred in 
order to obtain maximum advantage from the 
invention, to use as the said Valve a valve having 
a "constant-mu' or a valve with a square law 
characteristic or whose mutual conductance 
variation is rectilinear with grid bias variation. 
Mathematical analysis shows that the latter type 
of Valve Will produce far less cross-modulation. 
than the variable-mu type of valve and in fact 
theoretically With a square law anode current 
grid Voltage characteristic no cross modulation 
should be produced if the subsequent detection 
process is rectilinear. 

In carrying out the present invention it is 
preferred to employ so-called electron beam 
valves, i. e. Valves wherein the discharge par 
takes more of the nature of that in a cathode 
ray tube than of that in an ordinary valve as at 
present in common use. 

in the drawings: 
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Fig. 1 shows a negative feedback circuit em 
bodying a simple form of the invention, 

Figs. 2 to 4 inclusive illustrate respectively dif 
ferent modifications of the arrangement in Fig. 1, 

- 30. 

Fig. 5 shows a modification using regenerative 
feedback, 

Fig. 6 illustrates a modification employing both 
positive and negative feedback, 

Figs. 7, 8, 9 and 10 illustrate further respective 
ly different modifications of the type of circuit 
in Fig. 1, 

Fig. 11 shows a modification of Fig. 2 used for 
automatic gain control, 

Fig. 12 shows an arrangement for securing the 
AVC bias for the circuit of Fig. 11, - 

Fig. 13 illustrates a modification of Fig. 11, 
Fig. 14 shows the method of Securing AWC bias 

for the circuit of Fig. 13. 
For the sake of simplicity in description 

theoretical and simplified circuits in accordance 
with the invention will first be described. In the 
description of these circuits triodes will be re 
ferred to and it will be assumed that the gain con 
trol is manual. However, in practice valves other 
than triodes may be used-normally high fre 
quency pentodes will be used-and automatic 
gain control may be employed by substituting for 
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2 
ordinary manually variable resistances, resist 
ances Whose value is automatically varied. 
In One simple circuit arrangement in accord 

ance With this invention and illustrated in the 
accompanying Figure input voltage to be am 
plified is applied between the control grid G of 
a triode W and the negative terminal of the an 
Ode Source AB therefor. The anode A of the tri 
ode is connected through an output resistance 
OR (from across Which output potentials are 
taken) to the positive terminal of the source AB 
and the cathode C is connected to the negative 
terminal of the said source AB through a variable 
resistance CR, which acts as a negative feed 
back impedance. With this arrangement if the 
value of the feed-back resistance CR be in 
creased the gain Will be decreased and the rec 
tilinearity of the relationship between ... anode 
Current and grid voltage will be increased. 

This type of circuit may be extended to multi 
valve circuits with a feed-back resistance com 
mon to a number of valves, i. e. in the cathode 
lead common to more than one valve. For ex 
ample, as illustrated in Figure 2, input potentials 
may be applied between the control grid G? of 
the first valve W and the negative terminal of a 
Source (not shown) of anode potential. The 
anode All of the first valve is coupled to the con 
trol grid G2 of a second valve V2 whose anode A2 
is in turn coupled to the control grid G3 of a 
third valve W3. The anode circuit of each valve 
contains an anode resistance OR, OR2, OR3 
output potential being taken from the anode re 
sistance OR3 of the last valve W3. The cathodes 
C, C3 of the first and third valves V W3 are 
connected directly together and through a vari 
able resistance CR to the cathode C2 of the sec 
Ond valve which is connected to the negative ter 
minal of the source of anode potential. In order 
to simplify the figure the operating potential 
Sources are not shown. With this arrangement 
increases in the value of the variable resistance 
CR, Will again decrease the gain and increase the 
rectilinearity of response. 
In a still further arrangement illustrated in 

Figure 3 also employing three valves, V, V2, V3 
coupled in Cascade a variable resistance CR, or 
CR3 is inserted in the cathode lead of each of 
first and third valves W, W3 (i. e. between the 
Cathode of each valve and the negative terminal 
of the Source (not shown) of anode potential) 
and the cathodes C, C3 of these valves are con 
nected together not directly as in the preceding 
example, but through a second variable resistance 
RX. The cathode C2 of the second valve W2 is 
connected to the negative terminal of the source 
of anode potential as before. This may be termed 
a three Valve “cross coupled' arrangement. With 
this arrangement increase of either or both of the 
variable resistances CRI, CR.3 in the cathode leads 
of the first and third valves V, V3 and/or de 
crease of the Variable resistance RX in the cross 
Connection between the cathodes C, C3 of the 
first and third valves Will decrease the gain and 
increase the rectilinearity of response. 

In a two valve “cross coupled' arrangement 
illustrated in Figure 4 input potentials are ap 
plied across a grid input load resistance as shown 
to the control grid G of the first valve W and 
the Output is taken from across an anode resist 
ance OR2 in the anode circuit of the second valve 
W2 the valves being in cascade. 
ance CR2 is included in the cathode lead of the 
Second valve W2 and a second variable resistance 
Rac is connected between the control grid Gil of 

A variable resist 

2,224,699 
the first valve W and the cathode C2 of the Sec 
ond valve W2. With this arrangement increase 
in the value of the variable resistance CR2 and/or 
decrease of the value of the variable resistance 
RX will decrease gain and increase rectilinearity 
of response. Figures 3 and 4 like Figure 2 are 
simplified diagrams with the operating potential 
Sources omitted. 
The above arrangements involve What may be 

termed negative feed back control, but it is possi 
ble to employ positive feed back control. Figure 
5 illustrates in simplified diagram form one ar 
rangement in which such control is used. Here 
there are two valves W, W2 coupled in cascade 
as before, and as before input potentials are ap 
plied to the control grid G of the first Valve and 
taken from across an anode resistance OR2 in the 
anode circuit of the second Walve W2. The tWO 
cathodes C, C2 are connected directly together 
and through a common variable resistance CR 
to the negative terminal of the Source (not 
shown) of anode potential. With this arrange 
ment increase in the Value of the variable resist 
ance CRf will increase the gain but decrease the 
rectilinearity of response. 
Both positive and negative feed back control 

may be employed in combination. One such ar 
rangement employing three valves W, W2, W3 
coupled in cascade is illustrated in simplified dia 
gram form in Figure 6. Here input potentials 
are applied between the control grid G of the 
first valve W and the far end of a cathode re 
sistance CR (this may be fixed) and output po 
tentials are taken from across an anode resist 
ance OR3 in the anode circuit of the last valve W3. 
Wariable resistances CR2 and CR3 are included 
in the cathode leads of the second and third 
valves V2, W3; a third variable resistance RXf 
is inserted between the cathode C2 of the second 
valve W2 and the cathode C of the first valve Wi 
and a fourth variable resistance RX2 is included 
between the cathode C of the first valve W and 
the Cathode C3 of the third valve W3. With this 
arrangement increases of gain can be obtained by 
increasing CR2 and/or by increasing RX2 and/or 
by decreasing CR3 and/or by decreasing RX. 
In applying the above types of circuit in prac 

tice there are certain points which have to be 
considered. For example the cathode lead re 
sistances employed to provide feed back effects 
must, So far as it is possible, offer pure ohmic re 
sistance to the frequencies required to be handled 
by the amplifier, but it is at the same time de 
sirable that When the value is changed for gain 
control purposes no change should be made in the 
potential drop due to anode direct current be 
tween cathode and earth; in other Words, there 
should be provided a by-pass of relatively low 
D. C. resistance for the anode current but of high 
impedance to frequencies to be handled by the 
amplifier. There are various different ways of 
accomplishing this result. 

Figure 7, which is a detail diagrammatic view 
illustrates one Way. Here the variable feed back 
resistance CR in a cathode lead is shunted by a 
choke CH of low D. C. resistance. This arrange 
ment though satisfactory in many cases is not 
without its limitations for Stray capacity-in the 
case of indirectly heated cathode valves this Will 
be mostly constituted by the capacity between the 
cathode and its heater-is in shunt between the 
cathode C and earth and imposes limitations at 
the higher frequencies. Such stray capacity is 
represented in broken lines in Figure 7 by a con 
denser K. At lower frequencies there is a limit 
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2,224,699 
ation imposed by the fact that the impedance of 
the choke CH tends to become comparable with 
the resistance in shunt therewith, thus-introduc 
ing a phase angle effect. An improved result as 
respects this limitation can be obtained as illus 
trated in Figure 8 by shunting the choke CH with 
a condenser TK designed to make the choke 
condenser combination resonate at about the 
Centre of the operating frequency band. In de 
termining the value of the choke CH and con 
denser TK regard should, of course, be had to 
stray self-capacity (shown in broken lines at K) 
in effective shunt with the combination. The 
principal limitation of this arrangement is that 
the impedance of the capacity and shunt induct 
ance must be high compared to that of the vari 
able resistance CR providing a feed back effect, if 
the circuit is not to introduce a phase angle. 
A preferred arrangement when high frequen 

cies are in question is that illustrated in Figure 
9. Here the variable feed back resistance CR, in 
the Cathode lead is shunted by a variable turn 
able parallel tuned circuit L, TK, TK the vari 
able capacity TK in which is gang controlled 
With the other tuned circuits (not shown) of 
the receiver. The condenser TK, which is part 
of the total capacity of the tuned circuit. is a 
Small “trimmer' condenser for compensating for 
cathode-heater capacity to enable correct gang 
ing of the tuning condenser TK with other tun 
ing resistances in the receiver. A circuit of this 
type Will permit for ordinary broadcast receiver 
frequencies, the use of a feed-back variable re 
sistance CR of the value up to about 100,000 
ohms, or even higher. 
A variation of the last described arrangement 

is illustrated in Figure 10. Here the variable 
feed back resistance. CR is shunted by two re 
sistances, R., 2R, in series the far end of the 
resistance 2R, most remote from the cathode be 
ing connected to the end of the variable feed 
back resistance CR, remote from the Cathode and 
to the negative terminal of the anode potential 
source (not shown) the junction point of the two 
series resistances fr, 2R, being earthed. The 
resistance R, nearest the cathode is shunted by 
a condenser K consisting either wholly or in 
part of the Stray capacity (cathode-heater ca 
pacity principally) and the other of the two re 
sistances is shunted by an inductance 2L. 
The two series resistances R., 2R are equal 

and each is chosen of a value equal to the square 
root of the quotient obtained by dividing the 
Value of the inductance 2L by the value of the 
effective capacity, this said value of resistance 
being equal at a given predetermined frequency 
to the reactance of the inductance 2F, and to the 
reactance of the capacity. With this dimension 
ing Of the Component parts the whole circuit in 
shunt with the variable feed back resistance CR, 
behaves as though it were a simple resistance 
of Value equal to one of the series resistances. 
The limitation of this type of , arrangement is 
that the negative terminal of the anode poten 
tial Source is not earthed and stray capacity to 
earth from this point must be lower than the 
Cathode-heater capacity, while if large values of 
effective resistance are required for the whole 
circuit in shunt with the feed back resistance 
the value of inductance which must be used be 
Comes rather unduly large. 
In the preceding. Specific description variation 

of the resistance for manual control has been 
assumed and in high quality receivers this would 
no doubt be desirable either alone or in addi 

3 
tion to automatic variation. A so-called local 
distance switch could be arranged to cut out 
portions of the feed-back resistances as required. 

Further, full automatic gain control in accord 
ance with this invention may be obtained by 
employing as feed back resistances, resistances 
capable of direct electrical control e. g. resist 
ances whose value alters when a heater current 
passed therethrough is altered. Such resistances 
are known and the necessary varying heater cur 
rent for automatic gain control could be obtained 
as in the usual way by amplifying received signals 
to give a uni-directional varying current of value 
dependent thereon. There are also available as 
varying resistances for the purpose of this in 
Vention materials Such as that known under the 
registered trade mark as “thyrite' whose resist 
ance is a function of the current passed through 
it. It is also possible to employ dry rectifiers 
such as the well known copper oxide rectifier or 
electron devices such as diodes, these rectifier 
devices being, of course, operated over the ap 
propriate part of their characteristics to give the 
required changes with current passage there 
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through. Again variable resistances of the car- 25 
bon pile type, i. e. resistances whose value can 
be varied by varying mechanical pressure might 
be used the mechanical pressure being varied 
automatically by electro-magnetic means ener 
gised in accordance with 
strength. 
Where automatic varying resistances are em 

ployed in carrying out this invention precautions 
should be taken to ensure that distortions or 
cross-modulation are not introduced due to cur 
Wature of the characteristic of the said resist 
ances, e.g. where a diode is employed care should 
be taken in design to ensure the avoidance of 
Sweeping the diode by the A. C. signal from a 
non-conducting to a conducting portion of its 
characteristic. Curvature of characteristic on 
the part of a variable feedback resistance em 
ployed in carrying out this invention may, how 
ever, be turned to advantage and employed to 
compensate for curvature of the characteristic 
of a valve whose gain is to be controlled, and it 
can be arranged for the compensation to be 
substantially perfect at some definite signal level. 
Though no doubt, the compensation will not re 
main perfect over a complete control range, it 
can usually be arranged to be sufficiently nearly 
perfect for an important part of the range. The 
curvature of the characteristic. of a rectifier emi 
ployed as a feed-back resistance in carrying out 
this invention can be adjusted, as known perse, 
by providing adjustable resistances in paralle 
and/or in Series With the rectifier. 
A simple way of obtaining automatic gain con 

trol using a rectifier as a variable feed back 
impedance for a high frequency amplifier valve 
V is illustrated in Figure 11. Here the cathode 
C of the said valve is connected through a diode 
or copper oxide rectifier or similar device D and 
then through a resistance AVR, and lead. AWC to 
a source (not shown) of automatic gain con 
trolling potentials. This cathode is connected 
directly to the cathode C3 of a succeeding valve 
W3, for example as shown, the next valve but one 
in the cascade chain, the cathode C3 of which is 
connected through a network CR3 consisting of 
an inductance 3L resistance 3R, and capacity 3C 
all in shunt, and then through a capacity shunted 
bias resistance, combination BRf to the negative 
terminal -H.T. of the source (not shown) of 
anode potential. The cathode C2. of the second 
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4. 
valve W2 in the cascade chain is connected to the 
Said negative terminal through a capacity 
shunted resistance combination BR2. The source 
of automatic volume control potential is arranged 
as known per se and so that in the absence of 
received signals it supplies a potential which is 
positive with relation to the cathode C3 of the 
third valve V3, the potential supplied changing 
increasingly in the negative direction as the 
signal strength increases. The resistance AVR 
is shunted by a pair of condensers SC, SC2, in 
series the junction point of these condensers 
being connected to earth and to the negative 
high tension terminal. Where a diode, is emi 
ployed it may be constituted as part of one of 
the valves whose gain is to be controlled, for ex 
ample its cathode may be the cathode of the 
third valve W3 and its anode may be an auxiliary 
anode provided in that valve. This circuit ill 
lustrates the application of the method of 
Figure 2. 
The automatic gain controlling potential for 

the arrangement of Figure 11 may be obtained 
in a variety of different ways. For example, as 
illustrated in Figure 12, the second detector of 
the receiver-assumed to be a superheterodyne 
receiver-may be a diode triode DT having its 
diode anode DA connected to the cathode DC 
through the input (intermediate frequency) 
tuned circuit; IF in series with a capacity shunted 
resistance combination DBR, one end of the re 
sistance in this combination being connected to 
the cathode DC and the other end to the con 
trol grid DG as well as to the tuned circuit IF. 
The cathode DC is connected to the negative 
terminal -HT of the source (not shown) of 
anode potential through a capacity shunted re 
sistance AVR'. With this arrangement the said 
cathode DC may be used as an automatic volume 

40 control point, for it will be seen that in the 
absence of signals the said cathode will be posi 
tive due to the drop of potentials down the re 
sistance AWR' while with increased signal 
strength the grid DG will become increasingly 

45 negative thus reducing the drop of potential 
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down the said resistance. The lead AVC leads to 
the diode D of Figure 11 through the filter cir 
cuit constituted by the circuit elements SC2, 
AVR, and SCf. 

In Fig. 11 the diode D functions as a device 
to vary the A. C. potential across network CR3. 
In other words, diode D acts as the variable tap 
along resistor CR, of Fig. 2. This can readily 
be seen by observing that the impedance of diode 
D is connected in parallel with the network CR3. 
As signal strengthen increases the AVC bias be 
comes less positive (see Fig. 12). This results in 
an increase of the impedance of diode D. The 
alternating voltage across CR3, therefore, in 
creases. This results in an increase in the de 
generative feedback to amplifiers W1 and W3. 

Figure 13 illustrates an arrangement in which 
ordinary well known variable mu control and 
feed back gain control in accordance with this 
invention are both employed. Here the cathode 
C of the first valve W of a radio receiver is 
connected via lead AWC to an automatic volume 
control point arranged to become increasingly 
positive With increased signal strength and is also 
connected through a capacity shunted resistance 
CR to the negative terminal of a source of 
anode potential. A tapping point TCR, upon this 
variable resistance is connected through a vari 
able tunable parallel tuned circuit ATC3 to the 
cathode C3 of the next valve but one in the 

2,224,699 
cascade chain of valves (valve W3) this tapping 
point being connected to the negative terminal 
of the Source of anode potential through a by 
paSS. Condenser BPC. The said tapping point is 
also connected to the cathode C2 of the Second 
valve W2 in the chain of valves and the grid 
G2 of this second valve is coupled, as in the 
usual way, to the anode circuit of the first valve, 
Said anode circuit containing a parallel tunable 
circuit ATC. The grid circuit of the first valve 
W also contains a parallel tunable circuit GTC 
as also does the anode circuit of the second valve 
W2 and the anode circuit of the third valve W3, 
these two tuned circuits being marked ATC2 and 
ATC3 respectively. The grid G3 of the third 
valve W3 is coupled to the anode of the second 
valve W.2 as in the usual way, and the grid G2 of 
the Second valve W2 is connected to the cathode 
C3 of the third through a diode D the anode of 
which is directly connected to the cathode C3 and 
Which is shunted by a resistance DR. The 
cathode C3 of the said third valve V3 is connected 
to the Cathode of a diode 2D whose anode is con 
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nected to a tapping point T2 upon a resistance 
MR, one end of which is connected to the nega 
tive terminal -HT of the anode potential source 
and the other end of which is connected to a 
positive point --HT. All the tuned circuits are 
gang controlled as indicated in chain lines. As 
will be apparent the method of feed back ill 
lustrated is that of Figure 4. 
The automatic gain control point may be con 

stituted by any suitable point in the receiver 
which becomes increasingly positive with in 
creased signal strength; for example, if the re 
ceiver is a superheterodyne receiver the said gain 
control point may be constituted as illustrated 
in Figure 14 by the Cathode DC of the Second 
detector DT of Said receiver, this Second detector 
being an anode-bend detector having its inter 
mediate frequency input circuit IF connected be 
tween the control grid DG and the negative ter 
minal -HT of the Source of anode potential, 
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which negative terminal is connected to the 
cathode through a capacity shunted resistance 
(not shown). 
The diode 2D acts to vary, the alternating po 

tential developed across cathode impedance 
ATC3. In other words, diode 2D cooperates in 
parallel with ATC3 to provide the variable im 
pedance CR2 of Fig. 4. As the cathode of diode 
2D is made more positive the impedance thereof 
increases, and the A. C. drop acroSS ATC3 in 
creases with the result that the degenerative 
feedback to amplifier W3 increases. This foll 
lows from the fact that the AVC bias becomes 
increasingly positive (see Fig. 14) as signal 
strength increases. Since the cathode of am 
plifier V3 (also V1 and V2) is connected to point 
TCR, it becomes more positive relative to grid 
G.3 as signal strength increases. The cathode 
of 2D is tied to the Cathode of Wa; hence the im 
pedance of diode 2D varies directly with the sig 
nal strength. Diode D functions as variable 
impedance RX of Fig. 4. As the cathode C3 be 
comes more positive, the anode of D becomes 
more positive. This reduces the impedance of 
the diode and permits increase of degenerative 
feedback to grid G2. In this way all three am 
plifiers W1-Wa-W3 are reduced in gain, as AWC 
bias becomes more positive, by virtue of reduc 
tion in amplification of each tube, as well as by 
increase of negative feedback to amplifiers We 
and W3. 

Having now particularly described and ascer 
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tained the nature of my said invention and in 
what manner the same is to be performed I de 
clare that What I claim is: 

i. in a signal transmission System, at least one 
transnission tube having a cathode, signal grid 
and output electrode, an impedance in the Space 
current path of the tube connected between 
cathode and a point of relatively fixed potential 
and developing therea croSS signal Voltage, a sig 
nal input circuit between said grid and said point 
whereby said signal voltage is degeneratively ap 
plied to Said grid, an output circuit coupled to 
said Output electrode, an electronic device of 
variable impedance in shunt With the said im 
pedance for controlling the magnitude of Said 
developed signal voltage, and means responsive 
to a direct current Voltage derived from signals 
for controlling Said variable impedance device in 
magnitude. 

2. In a signal transmission System, at least 
one transinission tube having a cathode, signal 
grid and output electrode, an impedance in the 
space current path of the tube connected between 
cathode and a point of relatively fixed potential 
and developing thereacross signal voltage, a sig 
nal input circuit between said grid and said point 
whereby said signal voltage is degeneratively ap 
plied to said grid, an output circuit coupled to 
said output electrode, a device of Variable in 
pedance operatively associated with the said im 
pedance for controlling the magnitude of Said 
signal voltage, and means for controlling said 
variable impedance device in magnitude, Said 
device comprising a diode connected in parallel 
With said impedance. 

3. In a signal transmission System, at least 
one transmission tube having a cathode, signal 
grid and output electrode, an impedance in the 
space current path of the tube connected between 
cathode and a point of relatively fixed potential 
and developing therea croSS signal Voltage, a Sig 
nal input circuit between said grid and said point 
whereby said signal voltage is degeneratively ap 
plied to said grid, an output circuit coupled to 

5 said output electrode, an electronic device of 
variable impedance connected in parallel with 
the said impedance for controlling the magnitude 
of said signal voltage, and means for controlling 
said variable impedance device in magnitude, 
said impedance comprising a resonant circuit 
tuned to the same frequency as the signal input 
circuit. 

4. In a signal transmission System, at least 
one transmission tube having a Cathode, Signal 
grid and output electrode, an impedance in the 
space current path of the tube connected between 
cathode and a point of relatively fixed potential 
and developing therea croSS signal voltage, a Sig 
nal input circuit between said grid and said point 
whereby said signal voltage is degeneratively ap 
plied to said grid, an output circuit coupled to 
said output electrode, a diode device of variable 
impedance in parallel with the said impedance 
for controlling the magnitude of Said signal Volt 
age, and means responsive to a direct current 
voltage derived from signals for controlling said 
variable impedance device in magnitude, an addi 
tional signal transmission tube in said system 
whose output electrodes are coupled to said sig 
nal input circuit, and means coupling an input 
electrode of said additional tube to Said imped 
ance thereby to provide degenerative feedback 
of said signal Voltage thereto. 

5. In a signal transmission System, at least One 
transmission tube having a cathode, signal grid 
and Output electrode, an impedance in the Space 
current path of the tube connected between 
cathode and a point of relatively fixed potential 
and developing thereaCrOSS signal voltage, a Sig 
nal input circuit between said grid and Said point 
whereby said signal Voltage is degeneratively ap 
plied to said grid, an output circuit coupled to 
said output electrode, a diode device of variable 
impedance in parallel With the Said impedance 
for controlling the magnitude of said signal Wolt 
age, and means for controlling said variable in 
pediance device in magnitude, and said last means 
being responsive to direct current voltage de 
rived from signal amplitude variation and simul 
taneously varying the direct current potential 
difference between the grid and cathode of Said 
transmission tube. 

6. In a signal receiver embodying at least two 
signal transmission tubes arranged in cascade, an 
impedance in the space current path of the Sec 
ond tube developing signal Voltage thereaCrOSS, 
means impressing Said signal Woltage between 
the input electrodes of the second tube in de 
generative phase, means comprising a diode in 
shunt With said impedance and responsive to 
direct current voltage derived from signal am 
plitude Variation for controlling the Said Signal 
voltage magnitude, and means for impressing 
said signal voltage between the input electrodes 
of the first tube. 

7. In a signal receiver embodying at least tWO 
signal transmission tubes arranged in cascade, 
an impedance in the space current path of the 
Second tube developing Signal Voltage therea CrOSS, 
means impressing said signal Voltage between 
the input electrodes of the second tube in degen 
erative phase, means comprising a diode in shunt 
with said impedance and responsive to direct 
current voltage derived from signal amplitude 
variation for controlling the said signal voltage 
magnitude and, means including a second diode 
for impressing said signal voltage between the 
input electrodes of the first tube, said last im 
pression being in degenerative phase, and Said 
responsive means controlling said second diode. 

8. In a signal transmission tube having input 
and output circuits each tuned to a desired sig 
nal frequency, a circuit in the Space current path 
of said tube tuned to said desired frequency and 
developing signal voltage which is applied to the 
tube in degenerative phase, an electronic device 
in parallel with said last circuit, means deriving 
a unidirectional control voltage from the desired 
signals, and means responsive to said control 
voltage for Varying the conductivity of said elec 
tronic device thereby adjusting the magnitude 
of the degeneratively applied Voltage. 

9. In a signal transmission tube having input 
and output circuits each tuned to a desired signal 
frequency, a circuit in the space current path of 
said tube tuned to said desired frequency and 
developing signal voltage which is applied to the 
tube in degenerative phase, a diode in shunt with 
said last circuit, means deriving a unidirectional 
control voltage from the desired signals, means 
responsive to said control voltage for varying the 
diode conductively thereby adjusting the magni 
tude of the degeneratively applied voltage, and 
means for controlling the gain of said tube with 
said control voltage. d 
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