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The present invention relates to vacuum tubes 
being a special adaptation of tine method and 
means disciosed in my patent, Serial No. 1,699,- 
011, dated January 15, 1929, for vacuum tube. 

5 In the copending application above referred 
to, a general method or Systema Was ShoWn 
Whereby the electrodes of a vacuum tube could 
be controlled and regulated simultaneously Or 
individually and selectively, as desired, by the 

lº insertion of removable cartridge elements. The 
results a chieved by this systemare accomplished 
by merely moving or exchanging the Wiring leads 
in the base of the vacuum tube from one car 
tridge element or electrode to the other. 
Many external control devices and Wiring are 
eliminated by the method above indicated, While 
the greatly shortened leads to the electrodS add 
also substantially to the efficiency oi tubes of 
the design and construction herein referredito, 
the presenti modification of Which haS for its 
object the provision of a novel vacuum tube 
with self-inclosed means for varying o balanc 
ing the electrostatic capacity between the elec 
trodes of the tube. 
Another object is to provide a vacuum tube 

of the type indicated With insertable adju5table 
means for neutralizing or balancing the elec 
trostatic capacity of the Said electrodes With the 
option of immediately restoring the tubeto its 
conventional opeiation and fuction by the 
withdravval of the insertable means. 

Additional objects and advatageS of the 
method employed Will appear more fully in the 
hereinafter described details When taken in coin 
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Which, , ! 
Figure 1isa, Side elevation of the exterio of 

a Vacuum tube embodying my invention; 
40 Fig. 2 is a vertical sectional view taken on 

line 2-2 of Fig. 1, With partS broken a Way; 
Fig. 3 is a vertical Section, similar to Fig. 2, 

of a slightly modified form of my invention; 
Fig. 4 is an eniarged longitudinal section of 

45 the adjustable cartridge condenser Which is to 
be inserted in the base of the tube; 

Fig. 5 is an enlarged Sectional View of the 
cartridge resistance element also insertable in 
the base of the tube; 

50 Fig. 6 is an elevational View of a tube Similar 
to that shown in Figs. 1 and 2, With the addition 
of an insertable filament control cartridge re 
sistance in the base, and 

Fig. 7 is a Vertical sectional view, taken on 
55 line 7-7 of Fig. 6, parts beingbroken aWay. 

In the draWing Wherein similar characters 

nection with the accompanying drawing in 

(C. 250-27.5) 
Of reference indicate corresponding part:S in the 
several views of the preferred forms of the in 
Vention, A designates a vacuum tube having an 
envelope 10 secured to a base 11, the enevelope 
being formed integrally With the glass press 12 
in Which latterare secured the supporting rod. 
13 for the filament 14; the supporting rod i5 
for the grid 16, and the rod 17 Which supports 
the anode or plate 18. To the bottom of the base 11 of the vacuum 
tube are Secured the circuit-completing prongs 
Which include the filament prongs 19, 20; the 
grid prong 21 Which is connected to the grid by 
the conductor wire 22, and the anode prong 23 
connected to the anode electrode by Wire 24. 
By inSpection of Figs. 2 and 3, it Will be Seen 
that grid connecting Wire 22 is attached to one 
of the Spiit clamping conductor elements 25,26 
Which are formed of metal and suitably fastened 
in registeringholes in the base 11, the anode 
conductor Wire being attached to element 26. 
The Split clamping elements 25, 26 provide resil 
ient gripping sockets for the reception of the 
insertable cartridge condenser B which is formed. 
of a tube of Suitable dielectric 27 haVing metal 
plugS 28, 29 at the ends thereof in Which the 
plates orrods 30, 3 are imbedded. Metal caps 
32, 33 communicating With the metal plugs. 28, 
29 provide a means Whereby the cartridge con 
denser may be inserted in the metal clamping 
eiements 25, 26. The cartridge condenser Bhas 
a metal sleeve 34 slidable on the exterior of the 
dielectrictube 27, the sleeve being engaged by 
an arm 35 Secured to the bottom of the base 11, 
Whereby When the condenser B is inserted in 
the Socket provided by the clamping elements 
25, 26, the arm 35, asshown in Fig. 2, Will con 
tact with the sleeve 34 and shift same to the 
right or left according to the direction in Which 
the condenser is thrust-this being accom 
piished With any convenient object. Such as a 
match, Inail, penhandle, etc., etc. 

In the slighty modified form of the invention 
ShoWIn in Fig. 3, the disposition of the electrodes 
and the Wiring therein is identical With that il 
lustrated in Fig. 2, the only difference in the two 
forms shown baing that in Fig. 3 the sleeve 34 
has an integrally depending rod 34' Which is 
Secured permanently to the bottom of the base 
11 by Small nutS 36 or in any suitable manner. 
AS in Fig. 2, the Sleeve 34 forms One of the 
plates of the condenser B, the electrostatic ca 
pacity of which is varied by sliding the sleeve 
relatively to the inner plates orrods 30, 31. 
The cartridge condenser B is slid to the right 
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o' left through the fixed Sleeve in the modifi 
cation shoWn in Fig. 3. In Fig. 2, the sleeve 34, 
although movable on the exterior of the body 
of the condenser, is also held in one position 
and the condenser slid relatively thereto. 

In the embodiment of the invention shoWn in 
Figs. 6 and 7, the disposition of the electrodes 
of the tube and the means employed for vary 
ing the electrostatic capacity between the grid 
and plate electrodes, or neutralizing the electro 
Static capacity coupling between the grid and 
plate electrodes, together with the wiring there 
for,-is practically the Same as that shoWn in 
the tube illustrated in Fig. 2. In Figs. 6 and 7 
inoWevel', ain additional conVenience is provided 
in the form of an insertable cartridge resistance 
C for the control of the cathode or filament 14. 
For tine reception of this cartridge resistance, 
a second pair of metal clamping elements 37, 38 
are provided. The resistance C like the cart 
ridge condenser B consists of the usual tube of 
dielectric 39 having metal plugs 40, 41 connected 
by a small coil 42 of resistance Wire. Metal cap3 
43, 44 communicating With the metal plugS 40, 
41 complete the element C which is also remov 
ably received between the clamping elements 37, 
38. 

in Figs. 2 and 3, the filament circuit is com 
pleted from prong 19, through Wire 19', rod 13, 

º filamenti 14, conductor 14' to prong 20. In the 
tube shown in Figs 6 and 7, prong 19 is connect 
ed by a Wire 45 to clamping element 38 Whence 
the current passes through metal cap 44, metal 
plug 41, resistance 42, metal plug 40, metal cap 
43, clamping element 37, wire connected to rod 
13, filament 14, Wire 14' to prong 20. In the form 
of tubelast mentioned, the electrostatic capac 
ity of the grid and plate electrodes can be va 
ried or neutralized, While the filament may be 
suitable energized Without the aid of eXternal 
control apparatuS. 
The function and operation of the tubes illus 

trated and described has been in large measure 
indicated from the foregoing description, the 

i inter-electrode capacity of the electrodes of 
these tubes being Susceptible of variation and 
the inter-electrode capacity coupling, of neu 
tralization by the method and means set forth. 
The tendency to self-oscillation in circuits 
associated with the grid and anode electrodes 
of a, thermionic valve, particularly circuits em 
ploying radio-frequency amplification and re 
generation,-is frequently an undesirable fea 
ture by reason of the distortion of the signals 
received. The remarkable clearness of tone and 

i general quietness of operation of radio receiving 
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sets employing the So-called neutralization prin 
ciple is, of course, Well known. It is most con 

1,923,552 
veniently practical by the present method and 
means to vary or neutralize the grid-plate elec 
trostatic capacity of thermionic vacuum tubes 
without resorting to the use of external means 
in the associated circuits, as heretofore used. 
The method now shown may be employed in 
connection With any of the electrodes of the 
tubes besides the usual grid-plate combination 
above referred to and illustrated, as Will be 
readily understood. It is especially to be noted 
that the envelope of this tube and the electrodes 
therein are of conventional pattern as manu 
factured by any of the factory methods now 
employed, and that if deSired, these tubes may 
be used in their ordinary capacity at once by 
merely thrusting out the cartridge condenser. 
AS pointed out in the original System de 

scribed in my Patent 1,699,011 alluded to above, 
a Substantial Saving of time, labor and mate 
rial can be effected by directly incorporating 
into the base of the tube the control elements 
heretofore used externally in the circuitS as 
sociated with the tube electrodes. 
The present modification of my invention, as 

is, apparent to those skilled in this art, is sus 
ceptible of considerable variation and modifi 
cation, and I do not accordingly wish to be un 
derstood as confining myself to the precise de 
tails of construction set forth, save to the extent 
these are circumscribed within the Scope of the appended claims. 
What I claim as new and desire to Secure by 

Letters Patentis: 
1. A thermionic valve having a plurality of 

electrodes in an envelope, a base Secured to said 
envelope, a variable cartridge condenser insert 
ably mounted in said base and having a make 
and-break connection with tWo of Said elec 
trodes, and an element in the base coacting 
With a sleeve slidably mounted on said con 

i denser Whereby the capacity of the condenser 
and consequently the electrostatic capacity of 
the two said electrodes may be varied. 

2. A device of the character described com 
prising a plurality of electrodes in an envelope, 
a base Secured to Said envelope, a cartridge con 
denser movably mounted in said base and hav 
ing an electric connection to at least two of said 
electrodes, and a sleeve arranged on the pe 
riphery of Said cartridge condenser, the sleeve 
being fixedly Secured to said base, said sleeve 
Serving, When Said cartridge condenserismoved 
relatively thereto, to var. the electrostatic ca 
pacity of the condenser and consequently the 
electrostatic capacity of the electrodes electri 
cally connected. . , '' 

EDMUND GUYER MIURPHY. 
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