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7. Ciairs. (C. 250-?). 

Ivy invention relates broadly to signal trans 
Inission Systems aid moie particularly to a safety 
Circuit, arrangelinent for protecting electron tubes 
of a Signal transmission system. 

Cine of the objects of my invention is to pro 
vide means for safely operating an electron tube. 
trail&inission circuit and supplying negative grid 
potential to power amplifier tubes associated with 
the oSciliator of the transmitter without employ 
iing the usual moto' generator or other similar 
devices for supplying grid potential. 
Another object of my invention is to provide a 

Safety circuit, for electron tube transmitters en 
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badlying an oscillator tube and a power amplifier 
is having means for blocking the operation of the 
power arrplifier in the event of failure of the os 
cillator tube circuit to generate Oscillations. 

Still another object of my invention is to pro 
vids a circuit arrangement for controlling the Op 
eration of a power amplifier system according to 
tie amount of grid current drawn by the oscilla 
tor, whereby the operation of the power amplifier 
is blocked or the power input diminished in the 
event that the oscillator stops. Oscillating. 
A further object of my invention is to provide 

a circuit arrangement for an electrora tube OScillar 
tor and power amplifier system wherein a path 
for rectified grid current is provided for the oscil 
lator, which path includes the winding of a relay 

it device adapted to control circuits to the power 
amplifier tuise for determining the operation of 
the power amplifier in accordance with the am 
plitude of the rectified grid current drawn by the 
oscillator tube. 
Other and further objects of my invention are 

set forth in the specification hereinafter follow 
ing, reference being had to the accompanying 
drawings in which: 
Figure 1 diagrammatically illustrates a Crystal 

controlled oscillator connected with a power ann 
plifier including the protective circuit of my in 
vention: Fig. 2 illustrates an arrangement of Space 
charge grid tube employed in the power amplifier 
stage of a transmitter embodying my invention; 
Fig. 3 illustrates a modified circuit arrangement 
using a space charge grid power amplifier icon 
rected with an oscillator according to my inven 
tion; Fig. 4 shows a further modified form of pro 
tective circuit for the power amplifier stage of a 
high frequency transmitter; Fig. 5 illustrates the 
application of the protective circuit of my in 
vetation to a neutralized arrangement of power 
amplifier circuit; Fig. 6 illustrates a modified 
form of neutralized power amplifier System em 

, bodying the safety control system of my inven 

tion; Fig. 7 illustrates a further modified form of 
protective System for a power anpifier stage 
utilizing a shield grid and space charge grid type 
of tube; Fig. 8 shows a further modified for in of 
protective circuit for a power amplifier in which 
the anode potential of a neutralized power ann 
plifier stage is controlled in accordance with the 
condition of oscillation of the OScillation Systern 
associated with the power amplifier Stage; and 
Fig. 9 illustrates another modified form of pi'0. 
tective arrangerinent for a power anglifier tube: 
of the shield grid and space charge grid type in 
which the continuity of the anode circuit is Con 
trolled in accordance with the operating condi 
tion of the oscillator Systern. 
My invention is directed to an electron tuba 

transmission system employing a crystal con 
trollied electron tube osciliator or other types of 
electron tube generators, having an electron tube 
power amplifier coupled thereto. in the design of 
Iradio transmitters, it has been customary to Stape 
ply grid bias voltage by means of batteries, geh 
erators, rectifiers, etc., or to put a voltage divider 
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across the plate supply using part of this volt 
age for grid bias, or to in some other way rob the 80 
plate circuit of some of its potential to supply grid 
bias voltage. It has been suggested that the use of 
a grid leak in the rectified, grid current circuit of 
the amplifier be used to supply the grid bias volt 
age. The grid leak method of biasing does not 85. 
affect the efficiency of the amplifiers, and will ob 
viously, by the elimination of the aforementioned 
methods of obtaining grid bias, reduce the cost of 
transmitter equipment, reduce the operating cost, 
and increase the overall eficiency of the traias 90. 
mitter. The serious difficulty with using the grid 
leak method of supplying grid bias is that the 
master oscillator of the transmitter may fail to, 
or discontinue to osciliate, and then no excitar 
tion will be applied to the amplifier input circuits, g5 
and no rectified grid current will flow, and no 
grid bias will be placed on the amplifiers...it is 
well known that a transmitting tube. Will be dam 
aged if its full plate voltage is applied withing V 
grid bias applied to the input circuit. For this 100 
reason, the grid leak method of biasing power 
amplifiers has not been heretofore widely used. 
My invention consists of the combination of a 
power amplifier, biased by means of a grid leakin, 
the rectified grid current circuit, and a protec 
tive relay. This relay is connected in the circuit 
in such a manner that its magnetic circuit, is 
energized only when the master oscillator is pro 
ducing radio frequency power. The contacts of 
this relay are normally open, and close When Io 
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the magnetic circuit is energized. The contacts 
of this protective relay are coinnected in such a 
manner that the plate circuit power is reduced, 
or is completely cut off, Winen conditions are Such 
as to damage a tube, aS Was discussed previously 
in this paragraph. My invention has completely 
eliminated the only serious disadvantage to the 
grid leak method of biasing a power amplifier. 
In any type of electron tube generator, there is 

a flow of unidirectional current from the grid to 
the filament (rectified glid current) when the cir 
cuit is producing Oscillations. If for any reason, 
the production of Oscillations ceases, the flow of 
rectified grid current ceases. The coil of the 
protective relay mentioned hereinbefore may be 
placed in this rectified grid current circuit. The 
contacts of this relay will be closed only when 
the master oscillator circuit is producing oscilla 
tions, and will immediately open if, for any rea 
Son, the oscillations cease. 
Three different methods of disabling an ampli 

fier tube by means of a protective relay are shown 
in the drawings and will be hereinafter described 
in connection with illustrative embodiments of 
the invention. By one of these methods the fila 
ment is isolated from at least one of the other 
electrodes. By a second method at least one of 
the other electrodes is depolarized with respect 
to the filament; or, in otiner Words, the filament 
potential is placed thereupon. A third method 
comprises a combination of the first two; as, for 
example, by arranging the contacts of the pro 
tective relay so that the filament is isolated from, 
say, the control grid while at the same time the 
filament potential is applied to at least one of the 
other electrodes. 

Several forms of circuits are shown in FigS. 4, 5, 
6 and 7 to illustrate the method first mentioned 
above. Other forms of circuits, illustrating the 
second method are shown in FigS. i., 2, 3, 8 and 
9. The third method, which is a combination of 
the first two, will be described in due course. 
When a three-electrode transmitting tube is to 

be protected against damage from Overheating in 
case the grid bias voltage is no longer applied to 
the input circuit, either the filament may be iso 
lated from the grid, according to method No. 1, 
or the plate supply circuit may be broken accord 
ing to method No. 2. 
When a four-electrode transmitting tube is to 

be protected from this sort of damage, method 
No. 1 may be applied either by isolating the fila 
ment from either the control grid or the shield 
grid or both. Method No. 2 may be applied by re 
moving the potential from the Shield grid Or the 
plate and shield grid. 
A four-electrode space charge grid tube may be 

protected according to method No. 1 by isolating 
the filament from the Space charge grid or from 
the latter in addition to the control grid. AC 
cording to method No. 2, the potential may be re 
moved from the space charge grid aid the plate 
or by reducing the potential of the Space charge 
grid alone to that of the filament. 
A five-electrode tube may be protected from 

damage according to method No. 1 by isolating 
the filament from the space charge grid or from 
the latter in addition to the control grid. AC 
cording to method No. 2 this tube may also be 
protected by placing the Space charge grid at 
filament potential, by removing the potential from 
the shield and space charge grid, Or by depolariz 
ing the shield grid, Space charge grid and the 
plate with respect to the filament. Method No. 3 
may also be applied for the protection of a five 

5b, these being connected in parallel. 
is adjustable along inductance 5d for including 

pedance 12. 

1,955,352 
electrode tube by isolating the filament from the 
control grid and simultaneously connecting the 
Space charge grid to the filament, or by isolating 
the filament from the control grid alone and de 
polarizing the shield and space charge grids With 
respect to the filament. The contacts of the 
aforementioned protective relay may give the 
amplifier tube protection in one of the methods 
previously mentioned. Some specific circuits will 
be shown, with a particular kind of protection 
adaptable to the type of tube and its power Sup 
ply System. In Sonne cases, it is necessary to 
use a relay with more than one pair of contacts 
to produce all the operations desirable. 

Fig. 1 illustrates a circuit employing the afore 
said principles of my invention. The crystal os 
cillator tube is indicated by reference character 
1, connected with the amplifier tube 9 and the 
protective relay 22. Relay 22 may be used in 
connection with any other Systein of shield grid 
keying by placing the relay contacts either in 
Series or in parallel with the key contacts in 
Such manner that when the coil of relay 22 is 
not energized, the shield grid potential is at a 
minininum. 

I have designated the Oscillator tube 1 as hav 
ing cathode 1a, control grid 1b and anode lic. 
The cathode is heated from any suitable source 
Such as the battery 2. The input circuit of the 
oscillator connects between control grid it) and 
cathode id and includes the piezo electric crystal 
element 3. One terminal of the input circuit is 
connected to ground as represented at 4. The 
output circuit of the oscillator tube 1 extends be 
tween anode 1c and cathode 1d through the tuned 110 
circuit 5 and the high potential Source 7. The 
high potential Source has a radio frequency by 
paSS circuit shunted therea croSS in the form of 
the condenser 8. The tuned circuit 5 includes the 
inductance 5a, and the variable tuning condenser 15 

A tap 6 
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the required impedance in the output circuit 
of the oscillator. The power amplifier tube 9 has 
its input circuit connected across control grid 120 
9b and cathode 9a. The input circuit includes 
the resistance element 13 in Series with the in 

A connection extends from the in 
put circuit of power amplifier tube 9 through 
coupling condenser 14 to the tap 6a on induct- 125 
ance 5d. One end of resistance 13 connects to 
one side of the cathode 9a. Cathode 9a is heated 
from any suitable Source of potential such as the 
battery 10. The output circuit of the power am 
plifier extends from anode 9c to the tap 16 on in 
ductance 15a, constituting part of resonant cir 
cuit 15. Inductance 15a is shunted by tuning 
condenser 15b. The output circuit of power am 
plifier 9 is completed through the Source of high 
potential represented at 17 having by-pass con 
denser 18 connected in shunt thereto. The key 
ing circuit for the power amplifier is connected 
between the shield grid 9d and the Source of 
potential 17 through the resistance 19, the key 
20 and the contacts 21 as shown. Condenser 11 
is connected in shunt With the keying circuit 

30 

135 

140 

and in shunt with the high potential Source for 
the anode 9c as illustrated. This condenser causes 
the shield grid 9d and the cathode 9a to be at 
the same radio frequency potential. The control 
relay includes the winding 22 and the contacts 
21. In Fig. 1 of the drawings the winding 22 is 
connected in series between the cathode circuit 
and the control grid 1b of the oscillator 1 through 
the impedance 23. When the tube 1 is oscillat- 50 
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ing undel' normal conditions there is a unidi 
rectional current fiOW through the Winding 22 and 
impedance 23 in the input circuit of the oscil 
lator. This serves to close the circuit to the 
shield grid of the power amplifier tube 9 prepar 
atory to keying. So long as contacts 21 aire 
inaintained closed by action of the oscillator tube 
1 keying may be effected through the keying cir 
cuit by manipulating transmitting key 20, thlis 
changing the potential on shield grid 9d for 
transmitting signals so long as oscillator tube 1. 
continues to function. However, if for any rea 
son the tube. 1 should fail to, or discontinue to 
oscillate, this unidirectional currents would no 
longer flow through the relay coil, 22; the con 
tacts 21 would open and remove the positive po 
tential with respect to the cathode 9d from the 
shield grid. 9d thereby interrupting the fiow of 
space current from the cathode 9a to the anode 
9c, which would prevent any damage to the am 
plifier tube. 9. Energy may be transferred from 
the power anplifier stage 9 to a Succeeding stage 
of power amplification, or to a line wire system, or 
a radiating antenna ground System, through the 
tap connection 15c adjustable along, inductance 
15d as Shown. - - - - 

If a space charge grid tube be used, the same 
protective relay will function properly if con 
nected in the space charge grid circuit. 

charge grids using it in eithel' of two Ways--the 
relay may have one set of contacts which break 
both circuits, providing the potential Supply, to 
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these circuits is arranged so that this may be done, 
or the relay may have two sets of contacts for 
breaking each grid circuit, Shield and space 
charge, if the particular circuit used necessitates 
that the two circuits be isolated. The circuit in Fig.2 shows the protective relay 
22, used where, one set of contacts function satis. 
factorily to open and ciose both the circuit to the 
shield grid and the circuit to the Space charge grid 
simultaneously. The keying circuit is shown in 
the shield grid circuit, which is arranged in a 
manner heretofore described. That is to Say the 
shield grid shown at 9d is connected through 
resistance 26 and key 20 through contactS2. With 
the positive side of the source of potential at 17. 
The contacts 27 connect through resistance 25 to 
the space charge grid 9e. The other parts of the 
oscillator and power amplifier system are ar 
ranged as heretofore described in connection with 
Fig. 1. 
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source to the cathode 90. 

There is shown in Fig. 3 a circuit where a pro 
tective relay 22 having two pairs of contacts 21 
and 27 is employed. I have shown the potential 
source divided into sections 17, itd. and 17t. With : 
a connection taken from the negative end of the 

its winding 22 connected in the manner hereto 
fore described but with a double Set of contacts 
arranged to independently control the potential 
on the space charge grid 9e and the shield grid 
9d. Contacts 21 are disposed in series with the 
circuit which includes the key 20 leading to the 
shield grid 9d. I he contacts 27 are disposed in 
series with the space charge grid 9e leading to a . 
tap intermediate to the sections 17a and 17b of 
the potential source. 

It is possible to protect the amplifier from the 
injuries to which it might be subjected by arrang 
ing the relay coil so that the coil is energized 
by a flow of crystal oscillator rectified grid cur 
rent, the contacts of which, cause the amplifier 

power airplifier. 

In con 
nection with a five electrode tube this protective 
device may be applied to both shield and space. 

The control relay has 

3 
control grid to be isolated from its filament when 
the coil is not energized. A circuit utilizing this 
method is shown in Fig. 4, the protective relay 
being shown at 22. The tube 9 includes the shield 
grid 9d in the keying circuit as shown. The con 
tacts 2 are disposed in series with the amplifier 
'ectified grid current circuit which leads to the 
control grid 9b to the cathode 9a of the power 
amplifier tube.9. When winding 22 is de-ener 
gized, contacts 21 open thereby isolating the con 
trol grid 9b of power amplifier tube 9 from the: 
filament 9a, theireby interrupting the flow of space 
current from the filament 9a to the anode 9c. 
The circuit in Fig. 5 shows a circuit using a 

neutralized three electrode tube 9 employed as a 

one discussed in the preceding paragraph, except 
that a three element tube is used instead of a four 
elennent one. The keying system consists of 
isolating the amplifier control grid 9b from its 
filament 9a, thereby allowing the control grid 9b. 
to acquire a negative potential with respect to the 
filament 9a which is sufficient to interrupt the 
fow of plate current within the tube, when the 
key 20 is up. The adjustable condenser 29 con 

30 on the coupling inductance 5d of the resonant 
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90 
This circuit is similar to the 
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00 
lects between the anode 9C and an adjustable tap 

circuit 5. The tap 30 is located below the fixed 
tap 28 which forms the return path for the out 
put circuit of the oscillator. Neutralization of the 05 
circuits and balanced operation of the System is 
obtained by movement of tap 30 along inductance 
56 and adjtisting the capacity of condenser 29. If 
the anapiifier is used as a frequency multiplier, 
the neutralization circuits may be eliminated. 
The keying circuit includes the key 20 in series 
with contacts 2 and in series with the gridcir 
cuit impedances shown at 12 and 13. The open 
ing of contacts 21 by the de-energization of winds 
ing 22 results in interrupting the flow of plate cur 
rent of power amplifier tube 9 and protecting it if 
the master oscillator circuit should fail to produce 
oscillations. -. 

The circuit in Fig. 6 operates in a similar man 
ner to the one shown in Fig. 5, but the protective 
relay contacts and keying system are connected 
in a slightly different manner. The neutralization. 
circuits may be eliminated if the amplifier is used 
as a frequency multiplier. The keying circuit is 
shown connected between cathode 9a through con 
tacts 21 and key 20 with the grid circuit to the 
control grid 9b through impedances 12 and 13. 
The power amplifier tube 9 is protected against 
damage in case the tube 1 and its associated cir 
cuits fail to produce oscillations. . 
However, if a space charge grid, tube is to be 
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used in a system having this protection, the space 
charge grid should have its positive potential 
removed when the control grid is isolated from 
its filament. If it kept its positive potential when 
the control grid is Open and thereby acquired a 
negative potential, the Space charge grid would 
attract many electrons from the filament, there 
being no other place to flow, and this electrode 
might be burned up from the heat generated from 
the electionic impact. For this reason, the space 
charge grid should be opened simultaneously with 
the control grid. This may be done by using a 
relay with two pairs of contacts, one to open the 
control grid circuit and the other to open the 
space charge grid circuit. The circuit of this 
iastinentioned method is shown in Fig. 7. Con 
tacts 21 are disposed in series with resistance 13 
and impedance 12 to isolate the control grid 9b. 
from the cathode 9a. The space charge grid 9e 
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Space charge grid 9e. 

4. 
connects through contacts 27 in series with resist 
ance 31 which connects to the positive side of the 
potential source 17, the contacts 27 leading to the 

The keying circuit con 
nects from the shield grid 90 through key 20 and 
resistance i9 to the positive side of the potential 
source 17. If desirable, the shield grid and plate 
potential may be removed by additional pairs of 
contacts on the protective relay, but this will 
seldom, if ever, be necessary because the outer 
electrodes will draw little if any current when the 
two inner electrodes are isolated from the fila 
ment. In this manner the amplifier tube is 
protected. 

Instead of using a shield grid tube as the am 
plifier in circuit in Fig. 7, a neutralization circuit 
in connection with a three element tube may be 
employed. It Would then be necessary to use a 
different type of keying. This amplifier may be 
keyed by isolating the amplifier control glid from 
its cathode. If the amplifier is a frequency 
multiplier, the neutralization circuits may be 
eliminated. Protection may be afforded the 
annplifier tube by removing the amplifier plate 
potential when the master circuit is not oscillat 
ing. The circuit in Fig. 8 shows this protection 
applied to a three electrode amplifier. The neu 
tralization circuit is shown extending between 
anode 9C and the adjustable tap 30 on inductance 
50 through the adjustable condenser 29. The 
key 20 is directly in the rectified grid current cir 
cuit of the power amplifier tube 9 and is com 
pleted from cathode 9a through key 20 and im 
pedances 12 and 13 to control grid 9b. The plate 
potential of tube 9 is interrupted upon the open 
ing of contacts 21 under control of relay winding 
22 which is connected as heretofore shown in 
the grid biasing circuit of tube 1. In this man 
ner, the amplifier tube 9 may be protected. 
The circuit in Fig. 9 is similar to the one 

shown in Fig. 8 except that a five instead of a 
three electrode tube is used as a power amplifier. 
The protective relay 22 has only one pair of con 
tacts 21 which break plate, shield grid and space 
charge grid circuits. If necessary, a relay with 
several Sets of contacts may be used, one pair 
to break the plate, another the shield grid, and 
another the Space charge grid. It is necessary 
to remove the potentials from the space charge 
and shield grids when the plate potential is re 
moved, or these electrodes might be damaged by 
the increased electronic impact under this condi 
tion. In Fig. 9, a four electrode tube can replace 
the five electrode one shown. A shield grid tube 
may be used, thereby eliminating the space charge 
grid and its circuits. Or the tube could be oper 
ated using the inner grid as a space charge grid, 
the outer as a control grid, and eliminating the 
shield grid and its associated circuits. However, 
it would then be necessary to use neutralization 
if no frequency multiplication System is used. 
The keying device is shown at 20 disposed in 
series with the impedances 12 and 13 which con 
nect, With the control grid 9b. The Space charge 
grid 9e connects through regulating resistance 25 
and the relay contacts 21 to the positive of the 
high potential source 17. The shield grid 9d con 
nects through regulating resistance 26 and 
through the contacts 21 with the positive side 
of the Source of potential ShoWn at 17. The con 
tacts 21 are controlled as heretofore described by 
means of Winding 22 dependent upon the flow of 
rectified current of the Oscillator. In this way, 
the amplifier tube is protected from damage, if 

1,955,352 
the master Oscillator circuit should fail to produce 
Oscillations. 
A keying System has been showin With each 

amplifier circuit. It is not necessary to use the 
One illustrated as any other Systern of keying 
Which may be used with the type of tube shown 
in the circuit may be substituted therefol'. If 
the first amplifier is used as a buffer stage, the 
key circuit may be eliminated altogether. 
The protective System has been shown in the 

Various diagrams as protecting only the first 
Stage of power annplification. By the use of 
more contacts On the protective relay, if neces 
Sary, any of the protective Systems may be ap 
plied to any oi' all succeeding ainplification stages. 

I have found the Several circuits shown herein 
highly Successful in operation and capable of 
functioning with a high degree of safety. 
A crystal controlled master oscillatoi has been 

shown in the several drawings. This type of 
OScillator has been illustrated because it is more 
likely to cease oscillation from being out of ad. 
justment than any other form of exciter. Fiow 
ever, it is understood that any other form of a 
Vacuum tube OScillator may be used in its stead. 
A self-oscillating master circuit is not as likely 
to cease OScillations from improper adjustments 
as a crystal OScillator, but it is possible for a 
Self-OScillating master oscillato' to cease oscilla 
tion if, for instance, the filament burns out, or 
the plate Voltage goes off or other conditions 
detrimental to the Sustaining of oscillations occul'. 
While I have described certain preferred en 

bodiments of my invention, I desire that it be 
understood that modifications may be made and 
that no limitations upon my invention are ill 
tended other than are imposed by the scope of 
the appended clains. 
What I claim as new and desire to secure by 

Letter's Patent of the United States is as follows: 
1. In a transmission Systerin, 8in oscillator net 

Work, a power amplifier network collected there. 
to, and a relay having a winding in circuit, with 
a portion of Said oscillator network and having 
contactor elements in circuit with a portion of 
Said power amplifier network, said relay being 
energizable Wihile said Oscillator network flinc 
tions and constituting lineans operative under a 
condition of cessation of Oscillations in the Oscil 
lator network for disabling said power amplifier 
network. m 

2. In a transmission System, an oscillator net 
Work, a power ampifier inetwork connected there 
to, and a relay having a winding in circuit with 
a portion of Said Oscillatoi network and having 
Contactor eleinents in circuit with a portion of 
Said power amplifier network, said relay being 
energizable While Said oscillation network fillnc 
tions and constituting means operative, when 
OScillations in the OScillator network cease, for 
controlling the continuity of parts of said power 
annplifier network. - 

3. in a power transionission System, an oscil 
latol’ network, a power aimplifier network con 
nected thereto, and a protective relay having a 
winding in circuit with a portion of said oscil 
lator netWork and having contactor elements in 
circuit with a portion of said power amplifier 
network, said contactor elements constituting 
means for blocking the Operation of said power 
aplifier netWork in the event ci failure of said 
Oscillator network to generate osciliations, where 
upon the Winding of Said relay would be de 
energized. 

4. In a high frequency signal transmission sys 

80 

90 

95 

OO 

05 

10 

5 

120 

125 

i 3 5 

140 

. 5 

150 



ig 

5. 

5 8 

, 3 

1,955,852 
tein, a high frequency oscillator circuit, a power 
airplifier circuit, connected therewith, a relay. 
device having a contactor and an actuating wind 
ig, said actuating winding being connected to 

t of said osciliator circuit and said con 
being cisposaci in circuit, with at least one 

of the electrodes of said power annplifier and 
ineaias for actuating said contactor upon the 
faii:3'e of OSC:3. ii. Said high fiequellacy OS 
ciilator circuit 

rents hi'aughaily of its circuits. 
3. in 

System, a 
by an ele 

uency oscillator constituted 

an electron, tube having input and output cir 
cits with the input, circuit thereof connected 
with the anode circuit of said oscillator tube, 
a relay having a set of contacts and an actuate 
ing winding, said actuating winding being dis 
posed in the grid circuit of said oscillator tube 
and said contacts being disposed in circuit with 
at least one of the electrodes of said power 
annplifier tube whereby cessation of oscillations 
in said oscillator circuit, interrupts the continuity 
of the electrode circuit of said power amplifier. 

6. In a signal transmission system, an electron 
tube oscillator having input and output circuits, 

30. a power amplifier constituted by an electron tube 
ihaving input and output circuits. With the input 
circuit thereof, coupled with the output circuit 
of said oscillator, a relay constituted by an actu 
atting winding and a set of contacts, said. Set of 
contacts, being disposed in at least one of the 
electrode circuits of said power ainplifier and 
said widing being connected in one of the cir 
cuits of Said oscillator and effective upon CeSSa 
tion of osciliations in Said oscillator for inter 
rupting at least one of the electrode circuits in 
said power amplifier. 

i. in a high frequency signal transmission SyS 
frequiency osciliator, a power amplifier 

in said oscillator, said power ampli 
ti-electrode tube, and means 

portion of the electrode circuits of said 
power aimplifier to protect the same from the pas 
Sage ci destructive currents, said means includi 
iing a relay having an actuating Winding connected 
in circuit with a pirtion of said oscillator and 
SWitching contacts in circuit with said portion 
of the electrode circuits of said power amplifier. 

8. In a signal transmission systein an oscillator, 
a piwei a:Yplifier circuit having a nultiple elec 
trode tube connected therewith, and means for 
depolariziing at isast one of the electrodes of said 
tube with respect to the cathode thereof, upon 

, cessation of osciliations in Said oscillator, said 
means COilgirising a relay having an actuating 
winding in circuit with a portion of said oscil 
Jatoi and contactor means in circuit with at least 
one of the elect'gies of Said power amplifier tube. 

9. In a signal transnission system, an electron 
tube oscillator, a power amplifier connected there 
Witi 2 wing aii electron tube which comprises 
a ca, iode, 
a 'elay Systein coinected With a Ynd operable from 
Said election tube oscillator comprising switch 
ing means coinnected to said control grid and at 
|east one of the other electrodes, operable upon 
the cessation of oscillations through said elec 
tron tube oscillator for opening the circuit to said 
control grid, and for depolarizing at least, one of 

said power amplifier is 
protected against the passage of destructive cur circuit, thereof, said contactor means being adapt 

ed to protectively modify the amplifier circuit, 

cirgin tube including a grid circuit and 
alli anode ... circuit, a power amplifier including 

a catio grid and other electrodes and 

S. 
the other electrodes with respect to said cathode. 

10. In a signa: transmission system, an elec 
tron. tube oscillator, a power amplifier connected 
with said oscillator, said power annplifier, inciud. 
ing a multiple electrode tube having a grid cir 
cuit and an output circuit, means including a 
'clay having an actuating winding coianected in 

"the grid circuit of said electron tube oscillator, 
Said relay also comprising contactor means dis 
posed in seriss with one of the electrodes of said 
power annplifier tube and with the grid biasing: 
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when oscillations through said electron tube os 
ciliator cease. . . . . . 

11. In a signal transmission system, an elec. 
tron tube oscillato', a power amplifier connected 
with said oscillator, said power amplifier includ 
ing an electron tube having a cathode, a control 
grid for which a biasing circuit is provided, and 95 
an anode, a relay device including an actuating: 
winding in circuit with the grid of said osciliator 
and including also contactor means disposed in 
said biasing circuit and adapted to render said 
control grid sufficiently negative to block the tubei Q0 
of said power ainplifier when oscillations through 
Said electron tube oscillator cease. 

12. In a signal transmission system, an elec 
tron tube oscillator, a power amplifier connected 
with said oscillator, said power amplifier includ- 5 
ing an electron tube, having a cathode, a control 
grid and an anode, a relay device including an 
actuating Winding in circuit with the grid of said 
Oscillator and including also, contactor means 
operable when oscillations through said electron 10 
tube OScillator cease, to interrupt the potential 
Supply to said anode. 

13. In a signal transmission system, an elec 
tron: tube oscillator, a power amplifier connected 
With Said doscillator, said power aimplifier in- i5 
cluding an electron tube having a cathode, a 
conti'ol grid and an anode, a relay device incluid 
iing an actuating winding in circuit with the grid 
of Said OScillator and including also contactor 
means Operable when oscillations through said 20 
electron tube oscillator cease, to isolate the con 
trol grid of Said power annplifier from its cathode. 

i4. In a Signal transmission system having an 
electron tube oscillator, an electron tube amplifier 
connected therewith, and a relay the winding 25 
Whereof is in circuit with a portion of said oscil 
lator, the method of protecting said amplifier 
against a destructive flow of space current, upon 
the cessation of oscillations in said oscillator, 
which comprises energizing said winding to nor. 30 
nally maintain the continuity of parts of said 
electron tube anplifier and utilizing the condition 
of interruption of grid current flow in said oscil. 
lator to de-energize said winding and to disable 
said electron tube amplifier. 

15. In a signal transmission system having an 
electron tube oscillator, an electron tube amplifier 

35 

connected therewith, and a relay the Winding 
Whereof is in circuit with a portion of said oscil 
lator, the method of protecting said armplifier i40 
against a destructive flow of space current, upon 
the cessation of oscillations in said oscillator, 
which comprises energizing said winding to nor 
mally maintain the continuity of parts of said 
electron tube amplifier and utilizing the condition 45 
of interruption of grid current flow in said oscil 
lator, to de-energize said Winding and to effect, 
an isolation of the tube cathode of said amplifier 
from the circuit of at least one of the other tube 
electrodes thereof. 5C 
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16. In a signal transmission System having an 

electron tube oscillator, an electron tube amplifier 
Connected there with, and a relay the Winding 
whereof is in circuit with a portion of Said oscil 
lator, the method of protecting Said amplifier 
against a destructive flow of Space current, upon 
the cessation of OScillations in Said oscillator, 
which comprises energizing said winding to nor 
mally maintain the continuity of parts Of Said 
electron tube amplifier and utilizing the condition 
of interruption of grid current flow in Said OScil 
lator to de-energize said winding and to effect a 
depolarization of at least one of the tube electrodes 
of Said amplifier with respect to its tube cathode. 

17. In a Signal transmission System having an 
electron tube OScillator, an electron tube ainplifier 

1,955,352. 
connected therewith, and a relay the winding 
Whereof is in circuit With a portion of Said OScil 
lator, the method of protecting said amplifier 
against a destructive flow of Space current, upon 
the cessation of oscillations in said oscillator, 
which comprises energizing said winding to nor 
Inally maintain the continuity of parts of Said 
electron tube amplifier and utilizing the condi 
tion of intellruption of Said grid current flow in 
Said oscillator to de-energize Said winding and to 
Cffect a disconnection of at least one of the tube 
electrodes of Said amplifier from its cathode and 
Simultaneously depolarizing at least one other of 
S&id tube electrodes with respect to said cathode. 

. JAMES D. WALLACE. 
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