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UNITED STATES PATENT oFFICE 
2,377,893 

RADIOTUBE socKET ADAPTATIONS 
Howard O. Lorenzen, College Park, Md. 

Application December 19, 1941, Serial No. 423,644 
(C. 250-16) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 370 O. G. 757) 

13 Claims. 

This invention relates to tube socket mountings 
and electrical circuits associated therewith, and 
more particularly to mounting means for Sockets 
for tubes of the type having a plurality of ter 
minals protruding radially therefrom in a plane 
perpendicular to a normal axis thereof. 

In the application of Howard O. Lorenzen, Ser. 
No. 412,224, filed Sept. 25, 1941, for Radio tube 
socket, a socket for the above mentioned type 
of tubes is disclosed which comprises a cylin 
drical member having a plurality of tube terminal 
supporting members positioned about the outer 
periphery thereof, being of such construction that 
a compact tube socket of relatively small Over 
all dimensions is provided. This type of socket 
is especially advantageous when employed in 
ultra-high frequency circuits, since the length 
of the tube terminals and their associated leads 
are reduced to a minimum. The tube socket dis 
closed in the aforementioned application not only 
achieves the foregoing advantages but also is of 
such character that certain conventional mechan 
ical and electrical arrangements employed in 
ultra high frequency circuits, in connection with 
the prior type of tube Sockets, may be radically 
altered, and improved to a high degree, to thus 
provide ample solutions to the problems relating 
to ultra high frequency circuits. 

It is therefore an object of the present inven 
tion to provide a novel tube socket mounting 
which functions to solve mechanical and elec 
trical problems relating to ultra high frequency 
circuits. 
Another object is to provide a mounting for 

sockets for tubes of the type having a plurality 
of terminals protruding radially therefrom in a 
plane perpendicular to the normal axis thereof 
which includes a cylindrical metallic member 
that functions to support the tube socket. 
Another object is to provide in a construction 

of the foregoing character a cylindrical metallic 
member for supporting the tube socket as well 
as providing an electrical shield between various 
electrical circuits associated with the tube. 
Another object is to provide novel tube Socket '. 

mounting means which provides a low impedance 
path at ultra-high radio frequencies for ground 
ing various electrical circuits associated with the 
tube. - - 

... Another object is to provide novel means in a 
construction of the foregoing type for mechanical 
ly controlling the circulating currents in the 
various circuits associated with the tube. 

Still another object of the present invention 
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use on the end of a concentric transmission line. 
Still another object is to provide adequate tube 

shielding means in a construction of the fore 
going type. 
Other objects and features of the invention will 

become apparent from the following detailed de 
Scription when considered in connection with the 
accompanying drawings which disclose several 
embodiments of the invention. It is to be ex 
pressly understood, however, that the drawings 
are designed for purposes of illustration only and 
not as a definition of the limits of the invention, 
reference for the latter purpose being had to the 
appended claims. 
In the drawings, wherein similar reference 

characters denote similar parts throughout the 
Several VieWS: 

Fig. 1 is an elevational view showing a tube 
Socket mounted in accordance with the principles 
of the present invention; 

Fig. 2 is a plan view of the structure disclosed 
in Fig. 1; - 

Fig. 3 is a cross-sectional view through line 3-3 
of Fig. 2; 

Fig. 4 is a cross-sectional view through line 4-4 
of Fig. 1; 

Fig. 5 is a Schematic diagram showing the elec 
trical circuits employed in the structure disclosed 
in Fig. 1; 

Fig. 6 is a cross-sectional view of a further em 
bodiment of the present invention; 

Fig. 7 is a cross-sectional view of a still further 
embodiment of the invention; 

Fig. 8 is a plan view of a still further embodi 
5 ment of the invention; 

Fig. 9 is a cross-sectional view through line 
9-9 of Fig. 8, and 

Fig. 10 is a cross-sectional view through line 
0-0 of Fig. 9. 
With reference more particularly to Figs. 1, 2 

and 3 of the drawings, a tube Socket, constructed 
in accordance with the teachings of the afore 
mentioned application, for thermionic tubes of 
the type having a plurality of terminals protrud 
ing radially therefrom in a plane perpendicular 
to the normal axis thereof, is disclosed therein 
including a cylindrical member G, of suitable in 
sulating material, with a plurality of tube ter 
minal Supporting members i? pivotally secured to 
the outer periphery thereof by means of rivets 2. 
The number of tube terminals Supporting men 
bers are to be equal in number to, and angular 
ly disposed in the same relation as the tube 
terminals so that the tube terminals may be in 

is to provide a novel tube socket assembly for 55 serted into members f and electrically contacted 
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thereby with the tube extending into cylindrical 
member 0, as shown more particularly in Fig. 3. 
In Order to Support the tube socket a cylindrical 

metallic member 3 is provided, which has one 
end thereof secured to the lower face of member 
0, by any suitable means, while the other end 

is provided with a plurality of lugs or flanges 4 
which cooperate with means to secure member 3 
to a stationary member, such as portion 5 of 
electrical conducting material, such as brass for 
example, which comprises the chassis of the elec 
trical apparatus with which the tube is associated. 
As will appear more fully hereinafter, cylindrical 
member 3 not only provides means for support 
ing the tube socket but also functions as an elec 
trical shield between various electrical circuits 
associated With the tube. 

In accordance with the principles of the present 
invention, means are disclosed which function to 
provide a low impedance path at ultra high radio a 
frequencies for bypassing various electrical cir 
cuits associated with the tube to ground and for 
mechanically controlling the currents circulating 
in such circuits. As shown in the drawings, with 
reference to Figs. 1 through 4, a pair of semi 
circular metallic members 6 and it are secured 
to the lower end of member 3 and suitably in 
sulated therefrom by means of non-conductive 
members 8. Members 6 and 7 provide a low 
impedance path at ultra high radio frequencies 
through which certain electrical circuits associ 
ated with the tube may be bypassed to ground. 
Such circuits include suitable by-passing means 
for ultra-high radio frequencies such as conden 
sers 9, each of which is connected between a cer 
tain tube terminal supporting member and either 
member 6 or 7. As will appear more fully here 
inafter such circuits also include tuned plate and 
tuned grid circuits associated with the plate and 
grid terminal supporting members. In order to 
control the circulating currents in these circuits, 
which are present because of common radio fre 
quency impedance between certain elements of 
the tube and a point of low radio frequency po 
tential, such as portion 5, each of the members 
i 6 and 7 are provided with portions 20 and 2 
respectively, each of which extend downwardly a 
sufficient distance to form an electrical contact 
With portion 5. It is to be expressly understood 
that a single circular member may be employed 
instead of the pair of semi-circular members (6 
and T, or any desired number of separate men 
bers may be utilized. Also, the number and posi 
tion of the extending portions 20 and 2 may vary 
depending upon the number of members en 
ployed, as well as the particular characteristics of 
the electrical circuits which are to be connected 
to the point of low radio frequency potential. 
By utilizing a plurality of members any number 
of circuits associated with the tube may be iso 
lated from each other; for example, the grid and 
the grid associated circuits may be connected to 
the point of low radio frequency potential through 
semi-circular member 7, by Way of lead 33a, 
While the plate and the plate associated circuits 
may be connected to semi-circular member 16 
through conductor 33, and subsequently connect 
ed to portion 5 as shown in Fig. 2. In order to 
completely segregate the plate and grid circuits 
and their respective connections to points of low 
radio frequency potential, a pair of Shielding par 
titions 22 and 23 are provided. As shown more 
particularly in Figs. 2 and 4, the shielding par 
titions are secured to cylindrical member 3 and 
each extend outwardly therefron in opposite di 
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2,877,893 
rections between the adjacent ends of semi-cir 
cular members 6 and 7, completely segregating 
the plate and the grid circuits as well as semi 
circular members 6 and 7 from each other. 
Partitions 22 and 23 may constitute a portion of 
the chassis of the electrical apparatus, or the same 
may be of such dimensions and shape to com 
pletely enclose certain circuits which are associ 
ated With the tube. 
The foregoing construction is highly advan 

tageous when a vacuum tube is employed which 
is equipped with multiple cathode, grid and plate 
terminals. Such a vacuum tube is shown sche 
matically in Fig. 5 wherein envelope 24 encloses 
a plurality of electrodes, with multiple cathode, 
grid and plate terminals protruding therefrom. 
As shown in this figure, the cathode and associ 
ated terminals are connected to ground through 
a common radio frequency impedance path 25, 
with Suitable capacitance 26 provided in each of 
the connections between path 25 and the cathode 
terminals. A common radio frequency imped 
ance path 27 is provided for connecting the grid 
and aSSociated terminals to ground, and in this 
case Suitable capacitances 26 are also provided in 
the connection between the terminals and imped 
ance path 27. By properly selecting the value of 
capacitance 26 any desired value of radio fre 
quency impedance adjustment in the low radio 
frequency potential path may be obtained, with 
the value of capacitances 26 depending upon the 
Operating frequency of the tube, such as 50 micro 
farads for example. Fig. 5 is only a schematic 
showing to illustrate the manner that associated 
groupS of tube elements are by-passed through 
Separate paths of low impedance at radio fre 
quencies to ground. 
When it is desired to completely shield the 

tube a metallic cup-shaped member 28 may be 
positioned over the upper portion thereof, as 
shown in Fig. 3. Member 28 is maintained in the 
position shown by means of a plurality of spring 
clips 29, Secured to the lower portion of member 
28, which contact member f0. When it is found 
desirable, member 28 may be connected to a 
point of low radio frequency potential through 
cylindrical member 3, by way of a suitable con 
ductor 30. 
Another embodiment of the invention is shown 

in Fig. 6. In this embodiment a cylindrical me 
tallic member 3 functions to support the tube 
terminal supporting members to provide electri 
cal Shielding means between various electrical 
circuits associated with the tube, as well as sup 
porting the tube on a portion of the chassis 5. 
As shown, the lower end of cylindrical member 
S is secured to portion 5, while the other end 
thereof is provided with a plurality of angularly 
disposed openings in which sleeves 32 of suitable 
insulating material are inserted. The tube ter 
minal Supporting members are secured to the 
upper end of member 3 f by means of rivets 2 
which pass through sleeves 32 and are thus ade 
quately insulated from each other and from mem 
ber 3 if desired. Cylindrical member 3 is to be 
of such length that the body portion of the tube 
which contains the electrodes thereof may be in 
serted therein and effectively shielded thereby. 
In this embodiment the various electrical circuits 
associated with the tubes are by-passed to a point 
of low radio frequency potential through con 
densers 9, each of which has one connection with 
a tube terminal supporting member, and another 
connection directly to cylindrical member 3. If 
desired, cylindrical member 3 may also be uti 
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lized as a path of low impedance at high radio 
frequencies to connect other elements of the cir 
cuit to the point of low potential 5, to further 
control the circulating currents in the entire cir 
cuit. As shown in Fig. 6, another element of the 
circuit, such as the plate circuit shown in Fig. 2, 
is connected to member 3 through lead 33. It 
is to be expressly understood that a plurality of 
metallic members may be employed to further 
control the circulating currents in these circuits 
in order to Segregate certain associated tube cur 
rents, such as semi-circular members 6 and 7 
shown in Fig. 1. This structure provides a tube 
Socket and mounting therefor that is of com 
paratively simple design, utilizing a minimum 
number of elements, and that may be constructed 
at a relatively low cost. 

Cylindrical member 3, cylindrical member 3 
or members 6 and 7 also may be utilized for 
Supporting additional circuit elements to thus pro 
vide the shortest possible paths of low imped 
ance at higher radio frequencies from such ele 
ments to a point of low radio frequency potential 
as Well as providing means for producing a com 
pact circuit arrangement. Such construction as 
shown in Fig. 7, wherein bracket 35 is secured to 
cylindrical member 3f, at any desired convenient 
position, and is adapted to support a circuit ele 
ment, such as a condenser 35a, of the grid cir 
cuit shown in Fig. 2 for example. With this ar 
rangement condenser 35a is positioned adjacent 
member 3 and a short path of low impedance at 
high radio frequencies to portion 5 is provided. 
As heretofore stated, the present invention pro 

vides a novel arrangement for mounting radio 
tubes in concentric transmission lines whereby 
the latter is utilized as a tuned circuit element. 
With reference more particularly to Figs. 8, 9 and 
10 such a construction is disclosed therein includ 
ing a concentric line having an outside conductor 
36 and a central conductor 37. A tube Socket 
comprising circular member 0 with a plurality 
of tube terminal Supporting members Secured 
to the outer periphery thereof by means of rivets 
2, is positioned over and secured to the outer 

Surface of conductor 36 at the end thereof. The 
inner heads of rivets 2 are recessed in member 
0 a sufficient distance to prevent electrical con 

tact between the rivets and conductor 36. How 
ever, when electrical contact is desired between 
supporting members and conductor 36, rivets 
f2 may extend through and contact the inner 
walls of conductor 36. In order to positively 
secure member 0 to conductor 36 a plurality of 
rivets 38 are provided, each of which pass through 
member 0 and outer conductor 36. With the 
foregoing construction, the tube is Supported in 
concentric relation with respect to the Conduc 
tors of the concentric line thus allowing the tube 
to extend into outer conductor 36 and allowing 
the central conductor 37 to electrically contact 
the plate or grid terminal of the tube. In order 
to completely shield the tube a cup-shaped metal 
lic member 39 is provided, the diameter of which 
is to be substantially equal to the diameter of 
outer conductor 36. A plurality of Spring clips 
40 are secured to the periphery of member 39, 
at the open end thereof, and are adapted to con 
tact the outer heads of rivets 38 to maintain 
member 39 in the position shown in Fig. 8, wherein 
the tube is completely enclosed, as well as pro 
viding means for electrically connecting member 
39 to outer conductor 36. Each of the clips 40 
are provided with a protruding portion 4, at the 
lower end thereof, which is adapted to rest in 
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a recess provided in the rivet heads to adequately 
maintain member 39 in such position. With this 
construction, an electrical connection between 
outer conductor 36 and member 39 is provided, 
Such connection including rivets 38 and clips 40. 
When the tube employed for tuning concentric 
lines includes a pair of terminals extending out 
Wardly therefrom at opposite ends thereof and 
concentrically with the normal axis of the tube, 
metallic shielding member 39 is provided with 
an opening 42 in the closed end thereof through 
which such terminal may protrude. 
The present invention thus provides novel tube 

socket mounting means which functions to sup 
port the tube socket as well as providing elec 
trical shielding means for certain electrical cir 
cuits associated with the tube. Also, novel means 
are disclosed by the present invention which pro 
vides a path of low impedance at high radio 
frequencies for grounding such electrical circuits 
as well as mechanical means for controlling the 
circulating currents in said circuit. Moreover, 
a novel mounting for tube socket is also provided 
Which is of Such construction that tubes of the 
type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendicu 
lar to the normal axis thereof may be utilized 
for effectively turning concentric lines. 
Although several embodiments of the invention 

have been disclosed and described in detail here 
tofore, it is to be expressly understood that vari 
OuS changes and Substitutions, may be made there 
in without departing from the spirit of the inven 
tion as well understood by those skilled in the 
art. Reference therefore will be had to the ap 
pended claims as a definition of the limits of 
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the invention. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. In a Support for thermionic tubes of the type 

having a plurality of terminals protruding radi 
ally therefrom in a plane perpendicular to... the 
normal axis thereof, comprising a cylindrical 
member of insulating material, a plurality of 
Supporting members positioned about the periph 
ery of said cylindrical member for Supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting said cylindri 
cal insulating member, a plurality of metallic 
members positioned about and insulated from said 
cylindrical metallic member, by-passing con 
densers, connected between certain of Said ter 
minal supporting members and said metallic 
members, and means connecting each of Said 
metallic members to a point of low radio fre 
quency potential. 

2. In a support for thermionic tubes of the 
type having a plurality of terminals protruding 
radially therefrom in a plane perpendicular to 
the normal axis thereof, comprising a cylindrical 
member of insulating material, a plurality of Sup 
porting members positioned about the periphery 
of said cylindrical member for supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting Said cylin 
drical member, a plurality of semi-circular metal 
lic members positioned about and insulated from 
said cylindrical metallic member, by-passing con 
densers connected between certain of Said termi 
nal supporting members and said. Semi-circular 
metallic members, means connecting each of Said 

  



4. 
semi-circular metallic members to a point of low 
radio frequency potential, and means electrically 
shielding Said semi-circular metallic Imembers 
and associated by-passing condensers from each 
other. 

3. In combination with a thermionic tube of 
the type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendi 
cular to the normal axis thereof and a concentric 
transmission line having outside and central con 
ductors, a cylindrical member positioned on said 
outside conductor at one end thereof, a plurality 
of tube terminal supporting members secured to 
the periphery of said cylindrical member for re 
ceiving and electrically contacting Said terminals 
to support the tube in concentric relation with 
respect to said outside conductor. 

4. In combination with a thermionic tube of 
the type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendicul 
lar to the normal axis thereof and a concentric 
transmission line having outside and central con 
ductors, a cylindrical member positioned on said 
outside conductor at one end thereof, a plurality 
of tube terminal Supporting members Secured to 
the outer periphery of said cylindrical member for 
receiving said terminals to support the tube with 
in said outside conductor in concentric relation 
therewith, and a metallic shield for the tube 
imounted adjacent the end of said outside Con 
ductor in concentric relation thereWith and elec 
trically connected thereto. 

5. In combination with a thermionic tube of the 
type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendicul 
lar to the normal axis thereof and having ter 
minals protruding from opposite ends thereof, 
and a concentric transmission line having out 
side and central conductors, a cylindrical mem 
ber positioned on said outside conductor at One 
end thereof, a plurality of tube terminals Sup 
porting members secured to the periphery of said 
cylindrical member for receiving Said radially 
protruding tube terminals whereby the tube is 
supported in concentric relation with respect to 
said outside conductor and whereby one of the 
terminals protruding from the end of the tube 
is in concentric relation with respect to Said cen 
tral conductor, and means connecting said cen 
tral conductor to the last named terminal. 

6. In combination with a thermionic tube of 
the type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendicul 
lar to the normal axis thereof and having termi 
nals protruding from opposite ends thereof, and 
a concentric transmission line having outside and 
central conductors, a cylindrical member posi 
tioned on Said outside Conductor at One end 
thereof, a plurality of tube terminals supporting 
members secured to the periphery of said cylin 
drical member for receiving said radially pro 
truding tube terminals whereby the tube is sup 
ported in concentric relation with respect to said 
Outside conductor and whereby One of the termi 
nals protruding from the end of the tube is in 
concentric relation with respect to said central 
conductor, means connecting said central con 
ductor to the last named terminal, and a metallic 
shield for the tube mounted adjacent the end of 
said outside conductor in concentric relation 
therewith and electrically connected thereto. 

7. In combination with a thermionic tube of 
the type having a plurality of tube terminals pro 
truding radially therefrom in a plane perpendicu 
lar to the normal axis thereof and having ter 
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minals protruding from opposite ends thereof, 
and a concentric transmission line having outside 
and Central conductors, a cylindrical member po 
sitioned on said outside conductor at one end 
thereof, a plurality of tube terminals supporting 
members secured to the periphery of said cylin 
drical member for receiving said radially pro 
truding tube terninals whereby the tube is sup 
ported in concentric relation with respect to said 
Outside conductor, and whereby one of the ter 
ninals protruding from the end of the tube is in 
concentric relation with respect to said central 
conductor, means connecting said central con 
ductor to the last named terminal, and a metallic 
Shield for the tube mounted adjacent the end of 
Said outside conductor in concentric relation 
therewith and electrically connected thereto, said 
metallic shield having an opening therein through 
Which the terminal protruding from the other 
end of the tube may extend. 

8. In combination with a thermionic tube of 
the type having a plurality of tube terminals pro 
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truding radially therefrom in a plane perpendicu 
lar to the normal axis thereof and a concentric 
transmission line having a plurality of cond c 
tors, a cylindrical member positioned on one of 
Said conductors at one end thereof, and a plu 
rality of tube terminals supporting members se 
cured to the periphery of said cylindrical member 
for receiving and electrically contacting said ter 
minal whereby the tube is supported in concen 
tric relation with respect to said one conductor. 

9. In combination, a vacuum tube having a 
plurality of terminals including plate and grid 
terminals, a cylindrical member, a plurality of 
Supporting members secured to the outer periph 
ery of said cylindrical member for Supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting said cylindri 
cal member, a pair of semi-circular metallic 
members positioned about and insulated from 
Said cylindrical metallic member, each of said 
Semi-circular metallic members providing a path 
of low impedance at high radio frequencies, 
means connecting each of said, semi-circular me. 
tallic members to ground, a pair of tuned cir 
cuits each connected to the respectively asso 
ciated terminal Supporting member for said tube, 
and means connecting said tuned circuits to 
ground through separate members of said pair of 
Semi-circular members. 

10. In combination, a vacuum tube having a 
plurality of terminals including plate and grid 
terminals, a cylindrical member of insulation, a 
plurality of Supporting members secured to the 
Outer periphery of said cylindrical In ember of in 
sulation for supporting and electrically contact 
ing said terminals, a cylindrical metallic men 
ber for Supporting said cylindrical member of in 
Sulation, a pair of semi-circular metallic en 
bers positioned about and insulated from Said 
cylindrical metallic member, each of said semi 
circular metallic members providing a path of 
low impedance at high radio frequencies, means 
connecting each of said semi-circular metallic 
members to ground, a pair of tuned circuits each 
connected to the respectively associated terminal 
Supporting member for said tube, means connect 
ing Said tuned circuits to separate semi-circular 
members of Said pair of semi-circular members 
and metallic means shielding each of said semi 
circular members and the tuned circuit connected 
thereto from the other semi-circular member and 
aSSociated circuit. 

11. In combination, a vacuum tube having a   
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plurality of terminals including plate and grid 
terminals, a cylindrical member, a plurality of 
supporting members secured to the Outer periph 
ery of said cylindrical menber for supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting said cylin 
drical member, a pair of semi-circular metallic 
members positioned about and insulated from 
said cylindrical metallic member, each of said 
semi-circular metallic members providing a path 
of low impedance at high radio frequencies, 
means connecting each of said semi-circular me 
tallic members to ground, a pair of tuned circuits 
each connected to the respectively associated 
terminal supporting members of said tube, means 
connecting said tuned circuits to ground through 
separate semi-circular members of said pair of 
semi-circular members, and by-passing condens 
ers connected between certain of said supporting 
members and One of said semi-circular members : 
and between certain others of said supporting 
members and the other of said pair of semi-cir 
cular metallic members. 

12. In combination, a vacuum tube having a 
plurality of terminals including plate and grid 
terminals, a cylindrical member, a plurality of 
supporting members secured to the outer periph 
ery of said cylindrical member for supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting said cylin 
drical member, a pair of semi-circular metallic 
members positioned about and insulated from said 
cylindrical metallic member, each of said semi 
circular metallic members providing a path of 
low impedance at high radio frequencies, means 
connecting each of said semi-circular metallic 
members to ground, a pair of tuned circuits each 
connected to the respectively associated terminal 
supporting members of said tube, means connect 
ing said tuned circuits to ground through sep 
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arate semi-circular members of said pair of semi 
circular members, by-passing condensers con 
nected between certain of said supporting 
members and one of Said semi-circular mem 
bers and between certain others of said sup 
porting members and the other of said pair of 
semi-circular metallic members, and metallic 
means shielding Said tuned circuits, said semi 
circular metallic members and certain of said sup 
porting members from each other. 

13. In combination, a vacuum tube having a 
plurality of terminals including plate and grid 
terminals, a cylindrical member, a plurality of 
Supporting members secured to the outer periph 
ery of said cylindrical member for supporting and 
electrically contacting said terminals, a cylindri 
cal metallic member for supporting said cylindri 
cal member, a pair of diametrically opposed 
semi-circular metallic members positioned about 
and insulated from said cylindrical metallic mem 
ber, each of said semi-circular members provid 
ing a path of low impedance at high radio fre 
quencies, a pair of tuned circuits each connected 
to the respectively associated supporting members 
of said tube, means connecting said tuned circuits 
to Separate semi-circular metallic rhembers of 
said pair of semi-circular members, by-passing 
condensers connected between the members sup 
porting the tube terminals associated with each 
of said tuned circuits and the semi-circular mem 
ber connected to corresponding circuits, a pair 
of metallic shields secured to said cylindrical 
metallic member each extending outwardly from 
diametrically opposed sides thereof between said 
semi-circular members for isolating said tuned 
circuits and the by-passing condensers respec 
tively associated therewith from each other, and 
means connecting each of Said semi-circular 
metallic members to ground at adjacent points. 

HOWARD O. LORENZEN. 


