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1% Ciaims,

My invention relates broadly to signal {rans-
mission systems and more particularly to a safety
citeuit arrangement for protecting electron tubes
of & signal itransmission system.

One of the objects of my. invention is to pro-
vide means for safely operating an electron tube
trancmission circuit and. supplying negative grid
potential to power amplifier tubes associated with
the oscillator -of the transmitter without.employ-
ing the tisual motor generator or other similar
devices for supplying grid potential.

Another ohiect of my invention is to provide &
safety circuis for electron tube transmitters em-
bodying an osgillator tube and a power amplifier
having means for blocking the operation of. the
power amplifier in the event of failure of the o0s-
cillator tube civeuit to generate oscillations.

Still another object of my invention is to pro-
Yide o cireuit arrangement for controiling the op-
eration of ‘2 power amplifier system accerding to
he amount of grid current drawn by the oscilla-
tor, whereby the operation of the power amplifier
i« blocked or the power input diminished in the
event that the oscillator stops oscillating.

‘A further object of my. invention is fo provide
a circuit arrangement for an electron tube oscilla-
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
device adapted to control eircuits to.the power
amplifier tuie 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
cat forth in the specification hereinafter follow-
ing, reference being had to the accompanying
drawings in which:

Figure 1 dingrammatically llustrates a crystal
controlled oscillator connected with'a power-am-
plifier inclnding' the protective circuit of my in~
vention: Fig. 2 illustratesan arrangement of space
charge grid tube employed in the power amplifier

stage of a transmitter embodying my invention;

g, 3 illustraies a modified cireuit arrangement
using a space charge grid power amplifier con-
nected with an oscillator according to my inven-
ticn; Fig. 4 shows a further modified form of pro-
tective eiveuit for the power amplifier stage of 8
high freguency transmitter: Fig. 5 illustrates the
application of the protective cireuit of ‘my in-
vention to a neutralized arrangement of power
amplifier circuit; Fig. & illustrates a modified
form ¢of neutralized power amplifier system em-

5. bedying the safety control system of my inven-

1931, Serial Neo. 572,379
(01, 250=1%)

timi; g, 7 illustrates a further modified form of ’

protective system -for a powser gmplifier - stage
utilizing o shield grid and space charge grid type
of tubse; Fig. 8 shows a further modified form of
protective circuit for.a power amplifier in which
the anode potential of & neutralized power am»
plifier stage is controlled in accordance with the
condition of oscillation of the oscillation system
associated with. the power amplifier stage; and
Fig, 9 illustrates another modified form of pro-

tective arrangement for a power amplifier tube:

of the shield grid and space charge grid type in
which the continuity of the anode circuit.is con-
tvolled ‘in. secordance with the: operating condi-
tion of the oscillator system.

My invention iz directed to an electron- tube
transmission. system . employing a crystal con-

trolled -electron tube oscillator or other types. of

electron fube generators, having an electron tube
power amplifier coupled thereto. In the design of
radio transmitters, it has been customary to sups-

ply grid pias voliage by means of batteries, gen-

erators, rectifiers; etc,; or to put a voltage divider
seross: the plate supply using part of this volt-
age for grid kias, or 1o in -some other way rob: the

‘plate eircuit of some of:its potential tosupply grid ;

biag voltage. It has beensuggested that the use of
s grid leak in the rectified grid current cireuit of
the amplifier be used to supply the grid bias volt-
age. 'The grid leak method of biasing does-not
sffect the efficiency of the amplifiers, and will ob=
viously, by the elimination of the aforementioned
methods of obtaining grid bias, reduce the costof
transmitter equipment, reduce the operating cost,
and increase the overall efiiciency of the trans-
thitter; The serious difficulty with using the grid
lesk method of supplying grid bias is that 4he
master oscillator of the transmitter may fail te,
or discontinue to oscillate, and then no excita-

tion will be applied to the amplifier input circuits, .
‘and no rectified grid current will: flow, and.no:

erid bias will be placed on the: ampiifiers.- Ib.s
wall known that a fransmitting fube will be dam-~
aged if its full plate voltage is applied -with ne
grid bias applied to the inpub eiveuit.  For this
reason, the. grid leak method of ‘hiasing power
amplifiers has: not ‘been heretofore widely .used.
My invention consists of: the combination: of g
power amplifier; biased by means of a grid leakin
the rectified grid current circuit, and & protecs

tive relay.  This relay is connected in-the circuif:

in such a manner thab its magnetic. eireuit. s
energized only when the master oscillafor is pro-
ducing radio frequency power. The contacts. of

this relay are normally open, and. closs when,
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the magnetic circuit is energized. The contacts
of this protective relay are connected in such a
manner that the plate circuit power is reduced,
or is completely cut off, when 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 metiiod of biasing a power amplifier.

In any type of clectron tube generator, there is
a flow of unidirectional current from the grid to
the filament (rectified grid current) when the cir-
cuit is producing oscillations. If for any reason,
the production of oscillations ceases, the flow of
rectified grid cwrrent ceases. The coil of the
protective relay mentioned hereinbefore msay he
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 dfferent 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 iilustrative embodiments of
the invention. By one of these methods the fila-
ment is isclated from at least one of the other
electrodes. By a second method at least one of
the other electrodes is depolarized with respeci
to the filament; or, in other words, the filament
potential is placed therecupon. 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. 1, 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 hy 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 chield 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 methoed No. 2, the potential may be re-
moved from the space charge grid and the plate
or by reducing the potential of thie 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-

‘pedance 12,
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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 some 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 system 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
minimum.

I have designated the oscillator tube 1 as hav-
ing cathode 1a, control grid 1b and anode lc.
The cathode is heated from any suitable source
such as the battery 2. The input circuit of the
oscillator connects between control grid 1b and
cathode la 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 he-
tween anode 1c¢ and cathode 1 through the tuned
circuit 5 and the high potential source 7. The
high potential source 7 has a radio frequency by-
pass circuit shunted thereacross in the form of
the condenser 8. 'The tuned circuit 5 includes the
inductance 5¢ and the variabie tuning condenser
5b, these being connected in parallel. A tap 6

is adjustable along inductance 5a¢ for including

the required impedance in: the output circuit
of the oscillator. The power amplifier tube 9 has
its .input circuit connected across control grid
9b and cathode 9a¢. The input circuit includes
the resistance ‘elemant 13 in series with the im-
A connection extends from the in-
put circuit of power amplifier tube 9 through
coupling condenser 14 to the tap 6a on induct-
ance 5a. One end of resistance 13 connects to
one side of the cathode 9a. Cathode 9¢ is heated
from any suitable source of potential such as the
battery 10. The output circuit of the power am-
plifier extends from anode 9¢ to the tap 16 on in-
ductance 15a, constituting part of resonant cir-
cuit 15. Inductance 15a¢ is shunted by tuning
condenser 155. 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 cireuit

and in shunt with the high potential source for

the anode Sc¢ as illustrated. This condenser causes
the shield grid 9d and the cathode 9¢ 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 circuil
and the control grid 1b of the oscillator 1 through
the impedance 23. When the tube 1 is oscillat-
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ing under normal conditions there is a unidi-
rectional current flow through the winding 22 and
impedanice 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 are
maintained closed by action of the oscillator tiube
1 keying may be effected through the keying cir-
ctiit: by ‘manipulating transmitting key .20, thus
changing the potential on shield:grid 4. 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 o
oscillate, this: unidirectional ‘current »would ~no
longer flow through the relay coil 22; the. con-
tacts 2% would open and remove the positive po=
tential with respect to the cathode Sa:from; the

shield grid 94 thereby interrupting the flow of:

space: current from:the cathode 9¢ to. the anode

9¢, which would prevent any damage to the am-

plifier-tube 9. 'Energy may be transferred from
the ‘power amplifier stage 9 to a succeeding stage
of power amplification, or toa line wire system, or
& radiating antenna ground system, through the

‘tap connection 15¢: adjustable along inductance

154 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. -In con-

nection. with a:five electrode tubg this protective

device may be applied: to both:shield and space
charge grids using it in; either of two ways—the
relgy may have one set of contacts which break
both ‘circuits, providing the potential supply to
these circuits is arranged so that this may be done,
or the reélay may have two sets of contacts for
breaking each grid. circuit,” shield and.space
charge, if the particular eireuit used necessitates
that the twe circuits be isolated.’

The circuit in Fig. 2 shows the protective relay-
‘99 used where one set of contacts fungtion satis-
ractorily ‘to. open and-cloge both the circuit to the,

shield grid and the cireuit to the space charge grid
simultaneously. The:keying circuit is shown in
the shield: grid circult, which is arranged it a
manner heretofore described.  That is to say-the

shield grid shown. at.9d is connected through

resistance 26 and key 20 through contacts 27 with
the positive side of the source of potential at 17
The contacts 27 connect through resistance 25 to

the space charge grid ge. The other parts of the.
oscillator. and power -amplifier system: are ar-.

ranged as heretofore described in connection with
Fig. 1.

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, 17¢ and 176 with

a connection taken from the negative end of the
source to:the cathode 9a. The control relay has
its winding 22 connected in the manner hereto-

fore described but with a double set of contacts:

srranged: to. independently eontrol the potential
on the space charge grid 9e and the shield grid
ad.: Contacts 21 are disposed in series with the
cireuit which includes the key 20 leading to the
shield grid 84. The contacts 27 are:disposed in

series withithe space charge.grid 9e leading to a-

tap intermediate to. the sections 17a-and 17 of
the potential source. - o ;

It is possible to protect the amplifier from the
injuries to which it might be stibjected by arrang-
ing the relay coil so0:that the coil. is: energized
by a flow . of crystal oscillator rectified grid -cur=
rent, : the ‘contacts of which: cause . the amplifier

-powel armplifier.

“the neutralization. circuits may be -eliminated.

3

control grid to beisolated from its filament when:
the coil is not enérgized. A circuit utilizing this
method is shown in Fig. 4, the protective relay
being shown at 22, The tube 9 includes the shield
grid 0d in the keying circuit as shown. The con-
tacts 21 are disposed in series with the amplifier
rectified grid current civcuit which leads to the
control grid 9b to the cathode 9g of the power
amplifier tube 9. When winding 22 is de-ener-
gized, contacts 21 open thereby isalating the con-
trol grid 6b of power araplifier’ tube 8 from the:
fAlament 9¢, thereby interrupting the flow of space
current from the filament 9a to the anode 9c.
The circuit in Fig. 5. shows a circuit using a
neutralizad three alectrode tube 9 employed as -a
This ¢ircuit ‘is similar. to the
one discussed in the preceding paragraph, except
that o three element tube is used instead of a.four
element ‘one.  The. keying system consists of
isolating the amplifier control grid 9b: from; its
filament Sa, thereby allowing the control grid .8b

80

85

90

95

o acquire a negative potential with respect to the

filament ‘9¢ which:is” sufficient to interrupt the

‘flow of ‘plate eurrent: within the tube. when the

key 20°is up. ‘The adjustable condenser 29 con- 100
nects batween the anode de and an adjustable tap:
30 on the coupling inductance 5a.of the resonant
circuit 5. The tap 30 is located below the-fixed :
tap 28 which forms the refurn path for the out-
putb eircuit of the oscillator. Neutralization of the
cirenits and balanced operation of the system:is:
obtained by movement of tap 30 along inductance
50 and adiusting the capaeity of condenser 29. If
the :ampiifier is used’ as a frequency multiplier,

106

110
The keying civeuit includes the key 20 in series
with contacts 21 and in series with the grid-cir-
cuit impedances. shown at 12 and 18. : The open-
ing of contacts 21 by the de-energization of winds-
ing 22 results’in interrupting the flow.of plate cur- 118

rent of power amplifier tube9 and protecting it if

the master oscillator circuit should fail te produce
oscillations: : : )

The eircuil in Fig.-6 operates in a similar man-
ner+to the one shown in Fig. 5, but the protective 120
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 cireuit is
shown.conhiected between cathode 9o throughcon- 125
tacts 21 and key 20 with the: grid -circunit to the
control grid 9b through impedances 12 and’ 13.
The power amplifier tube 9 is protected against
damage in casé the tube 1-and its associated cir-
cuits fail to produce oscillations. 130

However, if & space ¢harge grid tube is to-be
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 135
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 clectrode
raight be burned up from the heat generated from: 140
the electronic impact.: For-this reason, thespace
charge grid should be opened simultaneously with
the control grid.; This may be done by using a
relay with fwo pairs of confacts, one to. open the
control - grid ‘circuit and the other to open the 145
space charge ‘grid circuit.. The circuit. of - this
1ast mentioned méthod is shown in Fig. 7. Con-
tacts 91 are disposed in series with resistanee-13
and: impedanee 1% to isolate the control grid: 9b

froma the cathode 9¢. The space charge grid.9e 150
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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 9d through key 20 and
resistance 19 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 grid from
its cathode. If the amplifier is a frequency
multiplier, the neutralization circuits may be
eliminated. Protection may be afforded the
amplifier 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 ecircuit is shown extending between
anode 9¢ and the adjustable tap 30 on inductance
5a 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 dathode 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 Pig. 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 shown with each
amplifier circuit. It is not necessary to use the
one illustrated as any other system of keying
which may be used with the type of tube shown
in the circuit may be substituted therefor. 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 amplification. By the use of
more contacts on the protective relay, if neces-
sary, any of the protective systems may he ap-
plied to any or all succeeding amplification 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 oscillator 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. How-
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 adjustiments
as a crystal oscillator, but it is possible for a
self-oscillating master oscillator to cease oscilla~
tion if, for instance, the filament bHurns out, or
the plate voltage goes off or other conditions
detrimental to the sustaining of cscillations oceur.

While I have describad certain preferred em-
bodiments of my invention, I desire that it be
understood that modifications may be made and
that no limitations upon my invention are in-
tended other than are imposed hy the scope of
the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. In 3 transmission system, sn oscillator net-
work, a power amplifier network connected 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 bheing
energizable while said oscillator network fune-
tions and constituting means operative under a
condition of cessaticn of oscillations in the oscil-
lator network for disabling said power amplifier
network. . .

2. In a transmission system, an oscillator net-
work, a power amplifier network connecied there-
to, and a relay having a winding in ecircuit with
a portion of said oscillator network and having
contactor clements in cireuit with a portion of
said power amplifier nstwork, said relay being
energizable while said oscillation nstwork Tune-
tions and constituting mesans operative, when
oscillations in the oscillator network cease, for
confrolling the continuity of parts of said power
amplifier network. ‘ : -

3. In a power iransmission ‘system, an oscil-
lator network, a power amplifier network: con-
nected thereto, and a protective relay having a
winding ih circuit with z portion of said oscil-
lator network and having contactor elements in
circuit with a portion of zaid power amplifier
network, said contactor elements constituting
means for blocking the operation of said power
amplifier network in the event ¢f failure of said
oscillator network to generate oscillations, where-
upon the winding of said relay would he de-
energized. . L

-4, In a high frequency signal transmission Sys-
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tam, a high frequency osecillater cireuit, & power

i)
o
i3
w3
i
h
i (q forkt

devies having a contactor and an astusting wind-
ing, said actuating wind heing: connected: to
' 1 pseillator circuit and said con-
soctin civcult with ab least one
*said power smplifier and
o said conbactor upon - the
19 insaid high' freguancy 0s-
ey said: power amplifier s
1e passage of ‘destructive cur-

illgtor cir
"

rents throug t its eircuits.
G.o0Ina nency.  sizgnal s transmission

syshent, constituted
by an electron.t

s anocde. cireuit, & power amplifier including
50 clectron. tube having input and output cir-
cuits s with the Jinpub cireuit. thersof connected
with the anode circuit of ssaid: oscillator tube,
ing winding, said aetuating
posed in-the grid circuit of
and §aid. contacts being disposed: in civenit: with
at lesst .ope of “$he . electrodes of said: power

fat
g relay having a-set of contachs and an-actuat-
o

winding being 'dis-

sl
L8

S
e

“amiplifer tube whershy cessation.of oscillations

i said oscillator eivcuit interrupts the continuity
of the electrode circuit ‘of rsaid power amplifier.

6. In g signal transmission system, an electron:

tube oscillator having nput and outpub circuits,

‘2 power amplifier congtituted by an slectron tube

having inptt and output cireuits with the input

civeuit  thaveo!  coupled: with: the. output circuit
+f-aaid oscillator; a relay constituted by an achit-:

o

o

Ging winding and s seb-of contacts, said set of

g
‘contacts. being disposed. in al least one of ‘the

Cy

electrode -circuits - of said. power amplifisr -and
aid winding being connected in one of:the cir-
said oscillator and effective upon cessa-
oscillations in’said oscillator: for inter-

1]

uits of
tion of

@]

rupting atb least- one: of the electrode circuits in

said power a

mplifier,
fracuency signal transmission sys-
ney osciliator, a power amplifier

trode tube, and means

t -oscillations in said
the continuity of at
said
plifier to protect the zame from the pas-
» destructive currents, said means includ-
v having.an actuating winding connected
it with o portion of said oscillator and
electrods
: o zicnal transmission system.an oscillator,
a power amplifier circuit having a multiple elec-
trode tube connected therewith, and means for
depoiarizing at least one of the electrodes of said
tube with respect to the catnode thereof, upon

“cessation of oscillations in sald osciliator;: said

means  comprising .5 relay having an actuating
winding in ‘circuib with a portion of said cscil-
Intor and contachor means.in eircuit with at least
one of ths electrodes of said power amplifisr tube.

g In a signal fransmission system; an-eiectron
f1ihe oscillator, a power amplifier cennected there-
with having an eléctron tube. which comprises
o -cathode, o control grid and other electrodes and
a relay system connected with and operable from
said electron fube ogcillator comprising switch-

ing means connecled to said control grid and at
least one of the other elestrodes, operable upon
tha cessation of oscillations through said elec-
tyon tube oscillator for opening the circuit to said

control grid and for depolarizing at least one of

+ - pivelis connected therewith, a relay:

gaid oscillator tube:

5:

the other electrodes with respect tosaid cathode.”

10. In a. &ignal transmission system; &l elec-"

fron tube oscillater; a pewer amplifier connected

“with said oscillator, said power amplifier. inelud-:
ing o multiple. electrode fube having a grid cit=:

cuit 'and an cutput cireuif, means including &
relay having an actiating winding connected in

~the grid ‘circuit of said electron tube oscillatory:
s2id relay also comprising contactor means gis-i
posed in seriss with one of the electrodes of said:!
power amplifier tuhe and with the grid biasing:

cireuit thereof, said contactor means being adapl-
ed to protectively ‘modify  the amplifier circuit,
~hen oscillations through said  electron tube-os-
ciliator cease. ’
1l.In a
tron tube oscillator, a power amplifier connected
with said oscillator, said power amplifier includ-
ing an electron tube having a-cathode; & control
grid for which a biasing circuit is provided, and

signal transmission: system,. an elegw

80

(o]
&

el
<5

95

an anode; a relay device including an actuating -

winding in cirouit with the grid of said oscillator
and including’ also: contactor means. disposed: in
said biasing. circuit ‘and adapted to render: said
control grid sufficiently negative to block the tube
of sald power amplifier when oscillations through
said electron tube oscillator cease.

12, In & sigral transmission system, an elec-
tron tube oscillator; & power amplifier connected
with.said oscillator; sa2id power amplifier includ-
ing an: electron-tube having a cathode, a control
grid and -an anode; a relay device including .an
actuating winding in eireuit with the grid of said
oscillator.-and: including also. contactor means
operable when oscillations through said electron
tibe oscillator cease; tointerrupt the potential
supply to said anode.

13.:In ‘a. signal transmission.system, an elec-
tron tube oscillator, & power amplifier connected
with said 'oseillator, said power amplifier in-
cluding an electron tube -having & cathode, a
control grid and an ancde; a relay device includ-
ing an actuating winding in circuit with the grid
of said oscillator and. including also-contactor
means operable when . oscillations  through said
electron tube oscillator cease, o isolate the con~
trol grid of said power amplifier from its cathode.

14. In a signal transmission system having an

100
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electron tube oscillator, an electron tube amplifier

connected therewith, and a- relasy the winding
whereof is in circuit with a portion of said oscil-
lator, the method of  pretecting - 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 disable
caid: electron tube amplifier.

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

' connected. therewith, and a relay: the winding
whereof is in ecircuit with a portion of said oscil--

lator, the method of *protecting. said amplifier
against a-destructive flow of space curreut, 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
an isolation of the tube cathode of said amplifier
from the circuit of at least one of the other tube
electrodes thereof.
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16. In a signal transmission system having an
electron tube oscillator, an electron tube amplifier
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-
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 amplifier

1,055,352

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,
wiich comprises energizing said winding to nor-
mally maintain the continuity of parts of said
electron tube amplifier and utilizing the condi-
tion of interruption of said grid current flow in
said oscillator to de-energize said winding and to
gffect a disconnection of at least one of the tube
electrodes of said amplifier from its cathode and
simultaneously depolarizing at least one other of
said tube electrodes with respect to said cathode.

-JAMES D. WALLACE,
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