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This invention relatesto an electron tube and 
more particularlyto a radiotube forthe conver 
sion or amplification of electrical oscillations. 
The invention has for an object to provide a 

radio tube of noveland improved construction 
in which provision is made?for shielding thevar 
ious elements of thetube in a novel and simpli 
fied manner whereby to obtain improved elec 
triCal Operation and by which assembly of the 
tube is simplified | 
Afurther object of the invention is to pro 

vide a shielded radiotube of novel and improved 
construction embodying a plurality of sections 
in which a single cathode and a grid adjacent 
thereto are Common to both sections whereby 
assembling operations may bereduced to a min 
imum and whichin operationenables more uni 
form electrical characteristicsto be obtained. 
With these general objectsin view and such 

others as may hereinafterappear the invention 
consists in the electron tube and in thevarious 
structures arrangements and combinations of 
parts hereinafter described and particularly de 
fined in the claims at the end of this specifi 
Cation, * s * 

In the drawingillustrating the preferred em 
bodiments of the invention Fig.1 is-a plan view 
Of a radio tube embodying the presentinvention; 
Fig.2 is a siderelevation of a multiple section 
tubeembodying the present invention a portion 
of the shield memberbeing broken away to more 
Clearly illustrate the construction; and Fig?3 
is a similarview showingasinglesectiontube 
In general the present invention contemplates 

a nOVel eleCtron tube, Such.as a?radio or audio 
frequency amplifier tube or a frequency con 
verter tube having anoveland improved shield 
ing element associatedtherewith and preferably 
surrounding the elements therein whose con 
structionissuch as to simplify the construction 
and facilitate assembly of the tube and which 
also improves the shielding characteristics of 
the tube In aCCordanCe with one feature of 
the invention, the shielding element comprises 
a Composite beam Confining plateand a ground? 
ed Shield"formed integrally and adapted to Serve 
both as a beam-Confining platefor modifying the 
electron Stream between the Cathode and the 
anode to reduce theeffect ofsecondary emission? 
and also as an electrical shield to substantially" 
Confine the electron stream and the electrical 
field to the space within the Confines Of the 
shield. The improved shieldingelement of the 
present invention may be used with advantage 
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and lower mica spacers 22?28. 

a converter tube and in an amplifiertube as a 
result of which the effect of secondary emission 
of electrons from the anode is materially re 
duced the amplification factor of the tube is 
Substantially inCreased and the shielding Char? 
acteristics of the tube are generally improved. 
In aCCOrdance With another feature Of the 

present invention a multiple section shielded 
tube of novel and improved Structure is pro 
Vided in which the Centrally disposed Cathode 
and the grid adjacent thereto are Common to 
both sections whereby mechanical Simplicity is 
achieved both in construction and assemblyand 
wherein the amount of metal required in the 
produCtion of the tube is reduced to a minimum. 
AS a result Of the improved construction Of the 
Shielded multiple Section tube greater Conver 
Sion gain may be obtained without loss of sta 
bility and more uniform electrical characteris 
tics are achieved Provision is also made in the 
COnStruction of the multiple section tube for 
providing adequate shielding between each sec 
tion A further Structural feature of the present 
Converter tube permits the Signal grid to be 
COnneCted to a base"pin lead thus eliminating 
the usual metal Cap on the glass envelope. 
Referring now to the drawing in which two 

embodiments of the invention are illustrated, 
Fig 2 illustrates the invention as embodiedin 
a multiple Section Convertertube having a multi 
element mixer section I0 and a radio frequency 
OScillator Section I2 arranged in tandem and en 
Closed Within the usual evaCuated glass envelope 
14 The Sections are Supported upon support 
Wires 16 18 extending from the glass stem 20 
and are electrically insulated from each other 
by mica SpaCers or disks 22,24 and 26?28. In 
theillustrated embodiment ofthe invention?the 
upper Or mixer Section of the Converter tube 
Comprises a hexode including a centrally dis 
posed Cathode sleeve 30, an anode which may 
Comprise two parallel spaced electrodes 32,34 
electrically Connected together and four grids 
36 38?40,42. Asillustrated in Fig.2 the cath 
ode sleeve 30 and the grid 36 immediately ad 
jacent the Cathode are common to both sec 
tions f0 12 and are supported between upper 

The cathode 
Sleeve 30 may and preferably will be provided 
With emitting material on its surface separated 
into two bands each associatedwith its respec 
tive Section The grids38,40, 42 and the anode 
elements 32?34 of the mixer section are sup 
ported between the mica spacers 22?24 as shown. 

in any shielded radio-tube, herein illustratedin 55 The loweroroscillatorsection of the multiple 



2 
section tube is herein illustrated as comprising 
a triode including the Cathode sleeve 30 and 
grid36 common to both sections?the latter Serv 
ing as the coupling between the sections and 
an anode 44 Supported between the miCa SpaCers 
26?28. As herein shown, the uSual heater leads 
46 are provided and the various stem lead Wires 
indicated generally by the numeral 48 are Con? 
nected to the several elernents in the usual man? 
ner the connections to the anodes 32?34 and 
the grids38, 40 and 42 of the mixer section be 
ing made between the mica spacers 24 and 26. 
One of the support wires 16, is used as a lead 
wire being connected at its upper end to the 
Cathode tab 50. 
AS illustrated in Fig?1, 8 shielding member 

52 Surrounding the tube Sections and Supported 
upon the wire rods I6, 18 is adapted to Combine 
the features of an electronic beam Confining 
plate and the usual grounded OutSide Shield. 
The shielding member is preferably of general 
cylindrical form provided with longitudinal re 
cessed portions 54?56 surrounding the anode 
electrodes32?34 as shown The shielding mem 
ber is also provided with two smaller longitudi? 
nal reCeSSes 58?60 arranged to fit OVer the sup? 
porting rods I6, 8 to which the shield may be 
welded The shielding member as embodied in 
a multiple section converter tube illustrated in 
Fig?2, is of particularadvantage as a beam COn 
fining shield for the mixer Section 10 although 
the shield may and preferably will be extended 
to surround the oscillator Section 12 and the Con 
nectionsto the anodes and grids 38?40 and 42 of 
the mixer Section as well When thus employed, 
slotS 62, 64 are provided in opposite Sides of the 
shield to permit portions of the mica SpacerS 
24?26 to extend beyond the SupportS. 

Provision is also made for Shielding the Sec? 
tions One frorn another and aS herein Shown an 
annular flanged metal member 65 is interposed 
between the mica disks 24,26to form a Shield 
and may be welded to the Support Wires i6, I8 
to provide a ground for the shield This mem 
ber is provided with Suitable apertures for the 
anode and grid supporting members of the sec 
tion {{} of Sufficient size to prevent Short circuit? 
ing the various elements of this Section. It will 
be obServed that the intermediate miCa disks in 
which the grid rods and other elements are Sup? 
ported are held in spaced relation by the annu 
1ar shield member 65 and are disp0Sed adjacent 
the edges of the Slots 62,64 to form a rigid Sup 
port for the disks and to simplify the construc? 
tion of the tube. Thus adequate shielding is 
provided between each section of the tube. 
Referring nowto Fig.3, the invention as there 

in Shown is embodied in an amplifier tube Com 
prising a central cathode sleeve 31 grids 37?39, 
4I, 43 and an anode comprising two parallel 
Spaced electrodes 33?35 electrically Connected 
together The Shielding member 53 is similar 
in Contour to the Shielding member 52 illustrated 
in plan view in Fig 1, and is provided with the 
longitudinal reCeSSed portions surrounding the 
anode members as previously deSCribed. 
The shield being at the Same potential as the 

Cathode in the tubes Selected for illustration, 
electrons are repelled therefrom and crowded 
into relatively narrow streams as they approach 
the anOdes SO as to Set up a Space charge adja 
cent the anodes which retards or prevents sec 
Ondary emission electrons from the anodes from 
reaching the other elements of the tubes. As 
indicated in Figs.2 and3 the conductors mak 
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2,301,012 
ingup the grids may be aligned so asto provide 
unobstructed paths for the electrons betWeen 
the cathodes and anodes The grids in the tubes 
illustrated may be ConneCted in Warious WayS 
for different purposes?for example the grid 36 
of the tube shown in Fig.2, which extends axially 
of the tube and forms a common element in the 
two sections thereof may be the OScillator grid 
in a triode section I2 and also serve to couple 
the oscillator section to the section 10. If the 
Section I0 is used as a mixer, the grid 40 may be 
the signal or control grid and the grids 38 and 
42 may be connected together to form a SCreen 
for the signal grid If remote cut off tubes are 
desired the spacing of the grid Conductors of One 
or all, of the grids may Vary along the axial 
length of the grid. 
From the above description of the preferred 

embodiments of the invention?it will be observed 
that the preSent structure of a Shielded radio 
tubeissuch asto facilitate assemblyand simplify 
the construction ofthe tube and that the shield 
ing charatceristics of thetubeare materiallyim 
proved While the improved shielding member 
has been herein illustrated and described in a 
convertertube and in an amplifier tube it will 
be apparent that the invention may be embodied 
in other types of shielded radio.or audio fre? 
quency electron tubes having more or less ele 
ments and being within the SCOpe of the follow 
ing ClainS. - 
Having thus deScribed the invention, what is 

clained is: ? - - 
1. An electron tube comprising a Cathode an 

anode, a grid, and anintegral metallic Shielding 
member surrounding Said element, Said Shielding 
member having a longitudinally extending re? 
Cess, Said anode being poSltioned in said recess 
So that said shielding member Serves as a beam 
Confining plate for modifying the electron strean 
betWeen the Cathode and the anode and also as 
a shield to substantially Confine the electrical 
field Within the confines of the shielding member. 
2 An electron tube Comprising a Substantially 

Centrally disposed cathode element a grid ele 
ment Surrounding the Cath0de, an anode ele 
ment Comprising a plurality of Spaced electrodes 
electriCally COnnected together and a Cylindrical 
metalliC shielding member Surrounding Said ele 
mentS?Said shielding member being providedwith 
a plurality of 10ngitudinal recesses surrounding 
said anode electrodes whereby the shielding 
member may Serve both as a beam confining 
plate and as an eleCtrical Shield. 
*3 An electron tube Comprising a cathode ele 

ment, an anode element a grid element, wires 
Supporting Said elements and a netallic shield 
ing member Surrounding Said elements, Said 
shielding member having a reCess therein, said 
anode being positioned in said recess so that 
Said Shielding member Serves as a beam Confin 
ing plate and as an electrical Shield, Said shield 
ing member being Connected to one of said sup 
porting wires ? 
4.An electron tube Comprising a cathode ele 

ment an anode element a plurality of gridele 
ments, and a metallic shielding member sur? 
rounding Said elements, Said member having a 
portion Spaced from Said Cathode a greater dis 
tance than other portions thereof providing a 
regionin which said memberismore distantfrom 
Said Cathode than Said other portions?said an 
Ode being positioned entirely within said region 
So that Said member serves both as a beam con 
fining plate and anelectrical shield, 



2,301,012 
5 An electron tube comprising a plurality of 

sections, each Section including a Cathode an 
anode and a grid element, and a metallic Shield 
ing member Surrounding Said elements, Said 
member having a portion Spaced a greater dis 
tance from Said Cathode than Other p0rtions 
thereOf prowiding a region in Which said member 
is more distant from Said Other portions, Said 
anode being entirely within said region so that 
said member Serves both as a beam Confining 
plate and as an electrical shield. 

6. An electron tube Comprising a plurality of 
Sections arranged in tandem each Section in 
Cluding a Cathode sleeve a gridelement and an 
anode Said Cathode SleeWe and Said grid element 
being COmn10n to said, Sections and a metallic 
Shielding member Surr0ünding SaidelementS?Said 
member having a portion spaced a greater dis 
tance from Said Cathode than Other portions 
thereOf proViding a region in Which Said menber 
is more distant from Said Other portions, Said 
anode being entirely Within Said region S0 that 
Said member SerWes both as a beam Confining 
plate and as an electrical shield. 

7. An electron tube comprising a plurality of 
Sections, each Section including a Cathode an 
anode and a grid element, a metallic shielding 
member Surrounding Said elementS?Said member 
having a portion SpaCed a greater distanCe from 
said cathode than other portions thereof provid 
ing a region in Which Said member is more dis 
tant from said Other portions, Said anode being 
entirely within said region So that Said member 
Serves both as a beam confining plate and as an 
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electriCal Shield and an annular metallic mem 
ber interpOSed betWeen Said Sections effective to 
Shield One Section from another. 

8. An electron tube Comprising a plurality of 
Sections?including a multi-element mixer Sec? 
tion and an OSCillator Section?Said Sections be 
ing provided With a Single Cath0de element and 
a grid element immediately adjaCent theret0 
Common t0 Said Sections, and a metallic Shielding 
rnernber Surrounding Said elements?Said mernber 
having a recess therein?said anode being posi 
tioned in Said reCeSS So that Said member serves 
both as a bearn Confining plate and as an elec 
trical Shield. - 

9. A shielding rnember for an electron tube 
having a cathode element a gridelement and a 
plurality Of Spaced apart anOde elements eleC? 
trically Connected t0gether said Shielding mem 
ber Comprising an elongated substantially cylin 
drical metalliC member adapted to Surround Said 
elements said shielding member being provided 
with a plurality of longitudinal recesses adapted 
to Surround Said anode elementS. 

10 A Shielding member for a multiple Section 
electron tube Of the type Wherein the SeCtions 
are arranged in tandern and each Section is pro 
Vided with a Cathode element a grid elernent and 
an anode element, Said Shielding member Com 
prising an elongated Substantially Cylindrical 
metallic member adapted to surround Said ele 
ments, and an annular metallic member inter 
posed betWeen Said SectionSto Shield One Section 
from another. 
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