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ELECTRON DISCHARGE DEVICE AND 
CIRCUIT 

Bernard Salzberg, East Orange, N. .L, ass‘ignoi: to 
Radio Corporation of American, a corporation 
of Delaware 

Application May 31, 1941, Serial No. 396,021 

(01. 250-36) 24 Claims. 

This invention relates to oscillation generators 
for short Waves, and particularly to generators 
employing vacuum tubes having multiple leads 
for the different electrodes. 
An object of the present invention is to pro 

vide a highly ei?cient ultra short wave gener 
ator circuit employing a vacuum tube having 
a plurality of leads for each of the grid and 
plate electrodes. 
Another object is to provide means for mak 

ing most effective use of vacuum tubes in which 
a plurality of leads are provided for each of 
the electrodes which carry radio frequency cur 
rents. 
A further object is to provide a highly stable 

oscillation generator for use in the wavelength 
range from approximately 40 centimeters to 2 
meters, more or less. 
Although the present invention is hereinafter 

described in connection with electron discharge 
devices of the triode type whose grid and anode 
electrodes each have a pair of terminal connec 
tions or leads extending from opposite sides of 
the envelope, it should be distinctly understood 
that the invention is not limited to the use 
merely of a pair of such leads for each electrode 
since obviously more than two leads can be ‘used 
for each of the electrodes, or the leads for each 
electrode can be replaced by a continuous metal 
lic surface. 

In the preferred embodiment of the invention, 
there is employed one or more electron discharge 
devices of the vacuum tube type wherein the grid 
and anode of each device are each provided ‘with 
a plurality of terminal connections and there is 
coupled to these terminal connections a low 
loss tank circuit consisting of metallic sheets 
of highly electrical conducting material suitably 
coupled together. Where a single vacuum tube 
is employed for the oscillation generator, this 
tube may be connected either at one end of the 
?at sheets constituting the tank circuit, or at 
some intermediate point, and if the latter, pref 
erably in the electrical center of the sheets. 
Where the oscillation generator is of the push 
pull type, however, the vacuum tubes may be 
connected at opposite ends of the sheets consti 
tuting the low loss tank circuit. 
A more detailed description of the invention 

follows, accompanied by drawings wherein: 
Figs. 1a, 2a and 3a illustrate different em 

bodiments of the invention; 
Figs. 1b, 2b and 3b schematically illustrate 

respectively the equivalent electrical circuits for 
the circuits of Figs. 1a, 2a, and 3a; 
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Figs. 4, 5 and 6 illustrate still further embodi 
ments of the present invention; and 

Fig. 7 illustrates, by Way of example only, one 
way in which each sheet of the tank circuits 
of Figs. la, 2a, 3a and 4 can be constructed to 
provide adjustability. 
Throughout the ?gures, the same or equiva 

lent parts are represented by the same reference 
numerals. 

Referring to Fig. la in more detail, there is 
shown an electron discharge device I having 
an anode A, a grid G, and a ?lament F. It 
should be noted that there are provided two ter 
minals or leads for each anode and grid and a 
center tap to the ?lament. A tube of this type 
is marketed under the trade name “RCA 1628,” 
although it should be understood that any other 
suitable type of tube having a multiplicity of 
lead or terminal connections for the grid and 
anode electrodes can be used. Connected to 
both terminals of the grid G is a thin metallic 
sheet L1 of highly electrical conducting material 
and similarly connected to both terminals of 
the anode A is another metallic sheet L2 of highly 
electrical conducting material. Sheets L1 and 
L2, each somewhat shOrter in length than one 
quarter wavelength at the operating frequency, 
can be made of copper, or any suitable metal 
plated with silver, copper or gold. In one em 
bodiment actually tried out in practice the sheets 
consisted of copper suitably plated with silver. 
The sheets L1 and L2 are separated at one end 
by a mica sheet to form a capacitor C whose 
reactance at the operating frequency is ex 
tremely low. It will thus be obvious that the 
capacitor C provides a short circuit between the 
conductors vL1 and L2 for the operating fre 
quency. The ?lament leads for heating the 
?lament are separately enclosed in a tubular 
conductor 2 from which they are insulated. This 
tubular conductor forms the inner conductor 
of a coaxial transmission line whose outer con— 
ductor is 2', both conductors of which are 
bridged by a sliding short circuiting disc 3. 
The center tap for the ?lament F is directly con 
nected to the free end of the inner conductor 
2 while the ?lament legs are capacitively cou 
pled to this same free end by means of radio 
frequency by-pass capacitors 4. Capacitors 4 
can be mechanically constructed to form an 
integral part of the inner conductor 2/ It 
should be noted that the metallic sheet L1 is 
provided at the end farthest removed from the 
grid with a depression or ?ange to provide close 

Suitable po spacing relative to the sheet L2. 



2 
larizing potentials are supplied to the anode and 
grid of the tube by means of connections 5 and 6. 
It is preferred that each of the connections 5 
and 6 be supplied with an anti-parasitic net 
work ? composed of a resistor in shunt with an 
inductor in order to prevent spurious oscillations 
which might otherwise take place along the 
supply leads. A grid leak 8 in series with the 
network 1 provides the polarizing bias for the 
grid. In order to abstract energy from the 
oscillator, there is shown a suitable output cir 
cuit 9 which is coupled to the tank L1, L2 by 
means of a loop ii) extending through a suitable 
slot in one of the metal sheets in the center 
thereof. Alternatively, the energy’ may be ab 
stracted from the oscillator by means of a simi 
lar arrangement extending between the conduc 
tors of the coaxial line forming the ?lament 
tuning circuit. A grounded metallic shield H 
surrounds the oscillator for preventing undesired 
radiation or losses which would otherwise be 
brought about by proximity to neighboring 
bodies. 
The ?lament is supplied with heating current 

by means of a suitable source, such as a battery 
or low frequency alternating current source, con 
nected to the two insulated leads l2 which ex~ 
tend through the entire length of the inner con~ 
ductor 2 to connect with the legs of the ?lament. 
The metallic sheets L1 and L2, together with the 
capacitor 0 form, in effect, a highly ef?cient low 
loss ‘oscillatory circuit (tank). By using both 
terminals of the grid G and both terminals of 
the anode A symmetrically relative to the sheets 
in the manner shown, I am able to reduce to a 
very considerable extent the deleterious effects of 
the lead impedances of the grid and anode elec 
trodes. The coaxial line constituting the ?la 
ment tuning circuit functions as a control for 
varying the excitation on the grid, thus obtain 
ing optimum e?iciency andmaximum power out 
put. This method of controlling the excitation 
on the grid by means of movement of the disc 3 
does not, however, materially change the fre 
quency of oscillation of the oscillator. 
A better understanding of the operation of 

Fig. la may be had by referring to the equiv 
alent electrical circuit shown in Fig. 1b. In 
Fig. 1b the net eiiect of the impedances of sheets 
L1 and L2 are represented schematically by the 
equivalent electrical circuit comprised of induct 
ances L1 and L2 and capacitance It. This cir 
cuit forms the main oscillatory circuit for the 
oscillator. The net effect of the ?lament tun 
ing transmission line of Fig. lb is represented by 
the lumped circuit 2, 2', 3 of Fig. lb. 
The equivalent electrical circuit of Fig. lb will 

be recognized by those skilled in the art as a 
well known type of ultra audion or Colpits type 
of oscillator. By means of my novel concept of 
connecting the sheet metal type of tuned circuit 
to both terminals of the grid and both terminals 
of the anode, I have been able to effect a signi? 
cant improvement in the operation of this gen 
eric type of oscillator circuit, as shown in Fig. 11). 

Fig. 2a shows the principles of the invention 
applied to a push-pull circuit. To those skilled 
in the art, Fig. 2a represents a symmetrical push 
pull extension of the single ended circuit of Fig. 
1a. In this ?gure, there are shown two tubes 
I, I, generally of the type shown in Fig. 1, con 
nected to opposite ends of a pair of sheets L1’, 
L2’ constituting the tank circuit. It should be 
noted that the by-pass condenser C of Fig. 1a 
is dispensed with in Fig. 2, and the leads 5 and 
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2,342,896 
6 supplying polarizing potentials to the grids and 
anodes are connected to the electrical and physi 
cal points of symmetry of the metallic sheets L1’ 
and L2’, as shown. The ?lament tuning circuits 
for tubes !, l of Fig. 1a are respectively sepa 
rately enclosed in tubular conductors l4, l4 con 
stituting a circuit l5 which is bridged by a short 
ing bar or bridge iii grounded at its center for 
radio frequency energy, as shown. It should be 
noted that the center tap for each ?lament is 
directly connected to the free end of its asso 
ciated tubular conductor M while the legs of the 
?lament extend through the lengths of the tubu 
lar conductor ill to the ?lament heating trans 
former ll. Another way of tuning the ?lament 
is to supply each of the ?lament circuits with 
separately adaptable coaxial transmission lines, 
as shown in Fig. 1a. Energy may be abstracted 
from the oscillator of Fig. 20. either from the 
?lament tuning circuit by means of leads IE or 
else by means of a line Iii symmetrically con 
nected to anode sheet L2’. A suitable grounded 
shield 23 surrounds the push-pull oscillator of‘ 
Fig. 1b. 

Fig. 2b shows the‘ equivalent electrical circuit 
diagram of Fig. 2a. Inspectionoi this ?gure will 
make it apparent that this oscillator is essen 
tially a symmetrical or push-pull type of Colpits 
oscillator and is the image extension of Fig. 1b. 

Fig. 3a is a modi?cation of the oscillator of 
Fig. 1a and is similar thereto except for the 
manner in which the excitation of the‘ grid is 
varied for obtaining optimum e?iciency and 
maximum power output. In Fig. 3a the excita 
tion on the grid is varied by means of a metal 
lic sheet L3 of substantially the same material as 
sheets L1 and L2 but coupled at one end to an 
extension of the anode sheet L2 and directly con 
nected at its other end to the center tap on the 
?lament. The sheet L3, it should be noted, is 
provided with ?anges at both ends, one of which 
is adjacent to and spaced from the extension of 
sheet L2 to provide a capacitance coupling there 
between, indicated by capacitor C2. For tuning 
purposes, the spacing between the sheet L3 and 
the extension of sheet L2 can be varied in order 
to vary the degree of capacitive coupling. It is 
sometimes desirable to provide means for vary 
ing the actual length of the sheet L3. The 
method by which this sheet can be varied in 
length is described hereinafter in connection with 
Fig. 7. 
The equivalent electrical circuit for Fig. 3a is 

shown in Fig. 3b. Except for the method of tun 
ing, the operation of the circuit of Fig. 3b is the 
same as that described above in connection’ with 
Fig. lb. 

Fig. 4 illustrates’ a still. further modi?cation of 
the invention wherein the low loss tank circuit 
comprising the sheets L1 and L2 have been ex 
tended in length and the vacuum tube I- placed 
in the ‘electrical and physical center of these 
sheets. Effectively, the entire length of the tank 
circuit in conjunction with the vacuum tube ca 
pacitances is electrically one-half wavelength at 
the operating frequency. By means of the ar 
rangement shown in Fig. 4, I am thereby able 
to use longer sheets (in eiTect a longer trans 
mission line) for a given wavelength, thus per 
mitting the oscillator to go‘ to shorter wave 
lengths or, for a given wavelength to operate 
with greater efficiency and. power output. The 
reason for this further improvement resides in 
the fact that still more e?ective use is obtained, 
by virtue of a double sheet construction of the 
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multiple grid and anode leads. Except for the 
foregoing di?erences, the operation of the oscil 
lator of Fig. 4 is substantially identical with that 
described in Figs. 1a and 1b, and it should be 
noted that the ends of the sheets L1, L2 con 
stituting the low loss tank circuit are short cir 
cuited for the operating radio frequency in the 
same manner as the one end of the sheets of 
Fig. 1a. The vacuum tube and ?lament tuning 
system have not been shown in order to simplify 
the drawing. 

Still further circuit improvements over Fig. 4 
are effected by using the tank circuit arrange 
ments shown in Figs. 5 and 6, wherein the 
straight ?at sheets have been replaced by the 
circular disc arrangements L2” and L1" in Fig. 
5, and by the deformed toroidal arrangement 
L4, L5 in Fig. 6. The improvements in Figs. 5 
and 6 are obtained by virtue of the fact that ad 
ditional highly electrical conducting material 
has been provided for the tank circuit, thus pro 
viding more highly e?icient low loss tank cir 
cuits. The vacuum tubes have not been shown 
connected to the tank circuits of Figs. 5 and 6 
in order to simplify the drawing. Fig. 6 is a sec 
tional view and hence only shows one of each 
of the two grid and anode terminals. Alterna 
tive types of output loops have been shown in 
Fig. 6. 

Fig. 7 shows one way by which the length of 
each of the sheets of Figs. 1a, 2a, 3a. and 4 can 
be adjusted. The sheet of Fig. '7, in effect com 
prises telescoping arrangements of elements 20 
and 2|, one of which (namely 2|) has overlap 
ping sides to enable the other sheet (namely 20) 
to slide therewithin, and is also provided with 
contact ?ngers 23 for insuring good electrical 
contact between the telescoping elements of the 
sheet. Since the sheet tank circuits operate by 
virtue of their distributed inductance and ca 
pacitance, thus causing a distribution of voltage 
and current along their length, it is highly desir 
able, for reasons of highest ei?ciency and lowest 
losses, to insure that the contact ?ngers 23 be 
placed at a point on the sheet transmission line 
where current density is a minimum. 
The dimensions of the tank circuits of all the 

?gures may be obtained by proper engineering 
calculations, or, if necessary, by cut-and-trial. 
Although several different ways have been 

shown for abstracting energy from the oscilla 
tors, it should be understood that in all and any 
of the ?gures throughout the drawing the en 
ergy may be abstracted either capacitively, in 
ductively or conductively, or any combination 
thereof. 

It should be understood that the invention is 
not limited to the precise arrangements of parts 
shown, since various modi?cations may be made 
without departing from the spirit and scope 
thereof. For example, the sheets of the vari 
ous ?gures, whether ?at or deformed, may or 
may not be of the same length, since obviously 
it may be desirable to locate the radio frequency 
by-passing capacitor between the sheets of the 
tank at a point unsymmetrically arranged with 
respect to the physical plane of symmetry of 
the sheets, but preferably as closely as possible 
to the position of the radio frequency voltage 
node. 
What is claimed is: 
1. A tank circuit for an electron discharge de 

vice having grid and anode electrodes contained 
within an evacuated envelope, each electrode of 
which is provided with a pair of terminal leads 
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extending from opposite sides of the envelope, 
comprising a pair of sheets of highly electrical 
conducting material extending at right angles 
to the longitudinal axis of said device, one sheet 
of which is directly connected symmetrically to 
the grid terminals in parallel relation, and the 
other sheet of which is directly connected sym 
metrically to the anode terminals in parallel re 
lation. 

2. A tank circuit in accordance with claim 1, 
characterized in this that said sheets are ?at. 

3. A tank circuit in accordance with claim 1, 
characterized in this that said sheets are de 
formed to increase the surface area thereof. 

4. A tank circuit for an electron discharge de 
vice having anode and grid electrodes, each of 
which is provided with a plurality of terminal 
leads, comprising substantially similar coexten 
sively arranged sheets of highly electrical con 
ducting material, one sheet of which is directly 
connected symmetrically to the grid terminals 
and extend on opposite sides of the tube enve 
lope and the other sheet of which is directly 
connected symmetrically to the anode terminals 
and extend on opposite sides of the tube enve 
lope, whereby said tube is arranged in the elec 
trical and physical center of said tank, said 
sheets having individual terminal ?ttings for the 
different terminal leads of said electrodes. 

5. A tank circuit as de?ned in claim 4, charac— 
terized in this that said sheets are ?at and are 
connected together at their ends through paths 
of low impedance to currents of the operating 
frequency. 

6. A tank circuit as de?ned in claim 4, char 
acterized in this that said sheets comprise paral 
lel circular discs. 

7. A tank circuit in accordance with claim 4, 
characterized in this that the over-all assembly 
of said sheets constitutes a toroid. 

8. A tank circuit in accordance with claim 4, 
characterized in this that the said sheets are de 
formed and connected together at their ends by 
paths of low impedance to currents of the oper 
ating frequency to constitute a toroid, said paths 
of low impedance comprising spaced ?anges suit 
ably spaced to provide a capacitive effect. 

9. A tank circuit for an electron discharge 
device having grid and anode electrodes within 
an evacuated envelope, each electrode of which 
is provided with a pair of terminal leads extend 
ing from substantially opposite sides of the en 
velope of the device, comprising a pair of recti 
linear sheets of highly electrical conducting ma 
terial, one sheet of which is directly connected 
at one end symmetrically to the grid terminals 
in parallel relation, and the other sheet of which 
is directly connected at one end symmetrically 
to the anode terminals in parallel relation, said 
ends of said sheets having cut out portions for 
accommodating the envelope of said device and 
for minimizing the lengths of the connections 
between said electrodes and said sheets. 

10. A tank circuit for an electron discharge 
device having grid and anode electrodes, each 
electrode of which is provided with a plurality 
of terminal leads extending from substantially 
opposite sides of the envelope, comprising a pair 
of equal length rectilinear sheets of highly elec 
trical conducting material, one sheet of which is 
directly connected symmetrically to the grid 
terminals in parallel relation, and the other 
sheet of which is directly connected symmetri 
cally to the anode terminals in parallel relation. 

11. A tank circuit for a pair of electron dis~ 

3 . 



charge ' devices, each device of which has/ane 
ode, cathode and, grid electrodes within an evac 
uated envelope, said anode and grid electrodes, 
being each provided with a plurality of termi_—~ 
nal leads extending from substantially opposite, 
sides of the envelope, comprising a pair of spaced, 
coextensive sheets of highly, electrical conduct 
ing material, one sheet of which is directly, con 
nected at opposite ends to the grid terminalleads 
of each of said devices in parallel relationhand 
the other sheet of which is directly connected 
at opposite ends to the anode terminal leadsyof 
each of said devices in parallel relation, con 
nections to the physical and electrical points of 
symmetry of said sheets for supplying polarizing 
potentials to said anode and grid electrodes,,and 
means for tuning the cathode circuits ,cfsaid 
devices, said sheets having cut out portions for, 
accommodating the envelopes of said ,devices, 
thereby minimizing 
tions between the terminal leads of said elec 
trodes and said sheets. 

12. A tank circuit as defined in claim 11, char 
acterized in this that said sheets are each elec 
trically one-half wavelength long at the operat 
ing frequency. 

13. A tank circuit for an electron discharge, 
device having grid and anode electrodes within 
an evacuated envelope, each electrode of which 
is provided with a pair of terminal leads extend 
ing from substantially opposite sides of the en 
velope, comprising a pair of rectilinear sheets of 
highly electrical conducting material, one sheet 
of which is directly connected symmetrically to 
the grid terminals in parallel relation, and the 
other sheet of which is directly connected sym 
metrically to the anode terminals in parallel re 
lation, said sheets being of unequal physical 
length and having cut out portions for accommo 
dating the envelope of said device, thereby min 
imizing the lengths of the connections between 
the terminal leads of said electrodes and said 
sheets. 

14. In combination, an electron discharge de 
vice oscillator having grid, anode and cathode 
electrodes, said grid and anode electrodes being 
each provided with a plurality of terminal leads, 
a tank circuit for said oscillator comprising a 
pair of substantially coextensive sheets of highly 
electrical conducting material, one sheet of which 
is directly connected symmetrically to the grid 
terminals in parallel relation, and the other sheet , 
of which is directly connected symmetrically to 
the anode terminals in parallel relation, connec 
tions to said sheets for supplying suitable bias to 
said grid and anode electrodes, and tuning means 
connected to said cathode forvarying the exci 
tation on said grid. - 

15. Apparatus in accordance with claim 14, 
characterized in this that said tuning means con 
nected to said cathode includes a metallic tubu 
lar conductor surrounding the cathode leads, 
and an adjustable connection from said tubular 
conductor to ground. 

16. In combination, an electron discharge de 
vice oscillator having grid, anode and cathode 
electrodes, said grid and anode electrodes ‘being 
each provided with a plurality of terminal leads, 
a tank circuit for said oscillator comprising a 
pair of coextensive sheetsof highly electrical 
conducting material, one sheet of which is di 
rectly connected symmetrically to the grid ter 
minals in parallel relation, and the other sheet 
of which is directly connected symmetrically to 
the anode terminals in. parallelrelation, connec 

the lengths of the connec- @ 
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25342;.896‘: 
tionsitq saidsheets for supplying suitable bias to; 
said grid- andranode electrodes,tuningmeans con 
nected to-said-cathode for varying the excitation’ 
on said grid, and a grounded shield surrounding 
said oscillator,» said tank circuit and said cathode 
tuning means. 

17. In combination, a pair of electron discharge 
devices, ,eachdevice of which has anode, cathode 
andggrid?electrodes, saidpanode and grid elec 
trodes being-eachprovided with a plurality of 
terminal leads, a tank circuit comprising a pair 
of spaced, coextensive sheets of highly electri 
cally conducting material, one sheet of, which is 
directly connected at opposite ends to the grid 
terminal leads of said devices in parallel relation, 
andthe‘other sheet of which is directly con-, 
nected ‘at opposite ends to the anode terminal 
leads of said devices in parallel relation, connec 
tions to the physical and electrical points of sym 
metry of said sheets for supplying polarizing 
potentials to said anode and grid electrodes, and 
means for tuning the cathode circuits of said de 
vices, and a grounded shield surrounding said 
devices, said tank circuit and said cathode tun 
ing means. 

18. In combination, a pair of electron dis 
charge devices each having an anode, a cath 
ode and a grid within an evacuated envelope, 
said grid and anode electrodes being each pro 
vided with a pair of terminals extending from 
opposite sides of the surrounding envelope, a 
tank circuit comprising a pair of spaced coex 
tensive sheets of highly electrical conducting 
material, one sheet of which is directly con 
nected at one end to the grid terminals of one 
device and at the other end directly connected 
to the grid terminals of the other device, and 
the other sheet of which is directly connected 
at one end to the anode terminals of one de 
vice and at the other end directly connected 
to the anode terminals of the other device, con 
nections to the physical and electrical points 
of symmetry of said sheets for supplying suit 
able bias potentials to said anode and grid elec 
trodes, heater leads for each. cathode, a tubular 
shield for the heater leads of each cathode, and 
means contacting the tubular shields and mov 
able over the lengths thereof for connecting 
said shields to a point of ?xed radio frequency 
potential. 

19. In combination, a pair of vacuum tubes 
eachhaving an anode, a cathode anda grid, 
the anode and grid electrodes each having a 
pair of terminals extending from di?‘erent por 
tions ofkthe envelope, a tank circuit comprising 
two similar coextensive metallized sheets, locat 
ed one above the other, one, sheet being direct 
ly connected at one edge to the grid terminals of i 
one tube and directly connected at its opposite 
edge to the grid terminals of the other tube, and 
the other sheet being directly connected at one 
edge to- the anode terminals ,of one tube and 
directly connected at its opposite edge to the 
anode terminals of the other tube, said sheets 
having clips for'accomrnodating said terminals, 
and means for tuning said cathodes. 

20. In combination, a vacuum tube having 
grid, anode and cathode electrodes, said grid 
and anode electrodes each having a pair of ter 
minals extending from di?erent portions of the 
tube envelope, a tank circuit having a pair of 
metallic substantially coextensive sheets one 
sheet of which is directly connected to the grid 
terminals and, the other sheet, of which‘. is 
directly-connected to the .'anode,;terminals,ev said: 
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sheets having spring clips for accommodating 
said terminals, and means for tuning said 
cathode. 

21. In combination, a vacuum tube having 
grid. anode and cathode electrodes, said grid 
and anode electrodes each having a pair of 
terminals extending from diiferent portions of 
the tube envelope, a tank circuit having a pair 
of metallic coextensive sheets one sheet of which 
is directly connected to the grid terminals and 
the other sheet of which is directly connected 
to the anode terminals, said sheets being dis 
posed at right angles to the longitudinal axis 
of said vacuum tube and having spring clips for 
accommodating said terminals, a capacitive 
path of low impedance to energy of the operat 
ing frequency between said sheets at a location 
removed from said spring clips, and means for 
tuning said cathode. 

22. A tank circuit for an electron discharge 
tube having grid and anode electrodes, each 
electrode of which has at least two terminals 
extending outward from different portions of 
the tube envelope, comprising a pair of metal 
lic surfaces cooperating to form an oscillatory 
circuit, said surfaces being insulated from each 
other from a direct current standpoint, one of 
said surfaces having a plurality of terminal 
sockets for the grid terminals of said tube, while 
the other surface has a plurality of terminal 
sockets for the anode terminals of the tube. 
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23. A tank circuit for an electron discharge 

tube having grid and anode electrodes, each 
electrode of which has at least two terminals 
extending outward from different portions of the 
tube envelope, comprising a pair of metallic co 
extensive surfaces cooperating to form an oscil 
latory circuit, said surfaces being insulated 
from each other from a direct current stand 
point, one of said surfaces having a plurality of 
terminal sockets for the grid terminals of said 
tube, while the other surface has a plurality of 
terminal sockets for the anode terminals of 
the tube. 

24. A tank circuit for an electron discharge 
tube having grid and anode electrodes, each 
electrode of which has at least two terminals ex— 
tending outward from different portions of the 
tube envelope, comprising a pair of. metallic sur 
faces cooperating to'form an oscillatory circuit, 
said surfaces being insulated from each other 
from a direct current standpoint, one of said 
surfaces having a, plurality of terminal sockets 
for the grid terminals of said tube, While the 
other surface has a plurality of terminal sock 
ets for the anode terminals of the tube, said 
surfaces having cut out portions for enabling 
the tube envelope to be at least partially sur 
rounded by said surfaces. 

BERNARD SALZBERG. 


