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The present invention relates to a tube mounting device, 
and is concerned more particularly with a means for 
mounting electronic tubes which employ R.F. energy in 
a manner which will prevent damage due to sparking 
and other undesirable conditions. 

In mountings of the type wherein a coaxial transmis 
sion line is formed by a portion of a tube and a metal 
wall of the member on which such tube is mounted, it 
has been found that damage frequently occurs due to 
sparking across said line at the point of mounting. As a 
result of such damage the useful lives of both the tube 
and the mounting are greatly diminished. One of the 
proposed solutions to this problem was to provide better 
insulation between the tube and the metal wall at the 
mounting point. This technique has proved to be un 
successful since it is extremely difficult to eliminate air 
gaps between the tube and the mounting bushing, and 
also between the latter and the metal wall. The high 
gradient across these gaps allows corona to form and 
sparking to take place. Further, by increasing the spacing 
between the tube and the metal for the purpose of adding 
insulation, the impedance of the coaxial line is raised 
causing higher voltages to be generated thereacross. 
Although actual tests of this solution showed improve 
ments, these were neither substantial nor sufficient. 
My invention provides a method and apparatus for 

solution of the problem by lowering the impedance of 
the coaxial transmission line. This is done by establish 
ing a relatively high capacitance, low reactance path from 
the tube to the metallic wall of the member mounting 
the tube, thereby providing a controlled impedance path 
for the R.F. energy and thus minimizing the danger 
of spark damage. 

Thus, it is a primary object of this invention to provide 
a new and improved method for controlling energy flow 
in coaxial transmission lines constituted by R.F. tubes 
of the character indicated. 

It is another object of the invention to provide a tube 
so constructed as to tend to reduce tube and mounting 
damage to a minimum in tubes of the type heretofore 
mentioned. 
A further object of this invention is to provide a simple 

and inexpensive tube mounting arrangement which will 
materially increase the lives of the tube and the mount ing bushing. 

Still a further object of the invention is to provide 
a means for reducing damage to conductors in coaxial 
transmission lines caused by high potential differences 
between such conductors. 
The above and still further objects, advantages, and 

features of the invention will become apparent upon con 
sideration of the following detailed description of a 
single embodiment thereof, especially when taken in con 
junction with the accompanying drawings, wherein: 

Fig. 1 is an isometric view of a waveguide having a 
portion broken away to show the duplexer tubes therein; 

5 

10 

2 5 

30 

3 5 

40 

45 

50 

55 

60 

65 

70 

2 
Fig. 2 is a sectional view of one of the duplexer tubes 

mounted in accordance with the invention; 
Fig. 3 is an exploded view showing a portion of a 

duplexer tube and the several elements of its mounting 
arrangement; and 

Fig. 4 is an enlarged view, partially in section, of con 
tact area between a tube and gasket. 
Although the specific embodiment to be described in 

volves a duplexer tube mounted on a waveguide of a 
type used in radar equipment, it should be recognized 
at the outset that the instant invention is susceptible of 
use in conjunction with other and different tubes and 
structures on which such tubes are mounted, and also 
in conjunction with coaxial transmission lines in which 
the conductors are separated at intervals by spacing means. 

Referring now to the drawings in which like charac 
ters of reference indicate like parts, Fig. 1 shows a 
waveguide generally indicated at 10. The specific details 
of the waveguide form no part of the instant invention 
and, therefore, will be only briefly described. Waveguide 
10 is of the twist type having rectangular connecting por 
tions at opposite ends joined by a circular twist section 
12. Heat dissipating fins 14 are mounted on the twist 
section 12, and a receiver arm 16 enters thereinto. 
Mounted on the twist section in uniformly varying angular 
positions is a series of capillary TR tubes 8. These 
tubes extend through the waveguide walls and a pressure 
sealing cap 20 covers each protruding tube end. 

In Figs. 2 and 3 it can be seen that the wall of the 
twist section is formed with apertures for the reception 
of the tubes, each of such apertures being surrounded by 
an upstanding boss 22. Although the bushing 26 is 
shown as a separate part, it should be clear that it may 
also be formed integrally with members 12 and 22. 
Within the boss the wall of the twist section extends 
slightly to form an annular shoulder 24. The boss 22 
is internally threaded, and receives an externally threaded 
metal bushing 26 therein. The bushing 26 is T-shaped, 
and the vertical leg of the T extends into the central 
bore through the shoulder 24. The cross arm of the 
T is seated against said shoulder, and a central passage 
is formed through the bushing. An annular metal-mesh 
gasket 28 is seated on bushing 26 within the boss. A 
clamping nut 30 is threaded into boss 26 atop the gasket 28, 
and the sealing cap 20 closes the upper end of said boss. 
The threaded portion of said cap is reduced for reception in 
Said boss, and an O-ring 32 is compressed between the up 
per end of the boss and the shoulder formed by said re 
duced portion of the cap. Both the clamping nut 30 and 
the cap 20 have central through bores. The bore in 
said cap receives a metalized glass bead 34 which is 
Soldered into said bore and forms a seal therefor. This 
bead permits an observer to ascertain whether the gas 
in the tube is ionized and eliminates the need for un 
Screwing the cap 20. 
One of the tubes 18 passes through the central aper 

tures in members 26, 28 and 30. That portion of the 
tube which is in contact with the metal-mesh gasket is 
silvered at 36. The silver coating surrounds the tube, 
and the coated area is preferably at least twice the width 
of gasket 28. In this manner the coated area of the 
tube will remain in contact with said gasket in the event of slight slippage or misalignment. 

in choosing the proper material for the metal-mesh 
gasket, the primary consideration is to have a minimum 
contact resistance between said gasket and the silver coat 
ing. Optimum results were obtained using a gasket of 
silver plated brass which showed contact resistance of 
.072 ohm as compared with .164 ohm for stainless steel. 
The significance of these figures becomes apparent when 
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contrasted with the contact resistance of a gasket of 
aluminum mesh which was 340 ohms. 

In assembling the mounting, the nut 30 will be ad 
justed to compress the metal-mesh gasket against the 
bushing 26. In this way a good contact can be assured 
between said gasket and the coated portion of the tube 
8. The ionized gas column of the TR tube forms the 

inner conductor of a coaxial line. The members 22, 26, 
28, 30 and 36 form the outer conductor of said line. 
Since the capacitance across the tube wall between the 
gas column and the coating is high while the reactance 
of the coating, gasket and metal wall is low, it is clear 
that a low impedance path has been provided between 
said conductors. The tendency toward sparking there 
between is accordingly reduced, and the damage problem 
is avoided. 

It is to be understood that the above-described arrange 
ment is merely illustrative of the applications of the 
principles of the invention. Numerous other arrange 
ments may be devised by those skilled in the art without 
departing from the spirit and scope of the invention. 
What I claim is: 
1. Mounting structure for R.F. energy conductors com 

prising a hollow electrical conducting member having an 
internal projection, apertured metallic gasket means dis 
posed within said member, adjustable means in said mem 
ber for radially deforming gasket means, second con 
ducting means passing through the aperture in said gas 
ket means, said second means comprising a central por 
tion of non-electrically-conductive material and a coat 
ing of electrical conducting material on said portion, 
operation of said adjustable means forcing said gasket 
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4. 
means into contact with said coating to produce a low 
impedance path between said conducting members. 

2. A tube mounting arrangement for preventing damage 
due to sparking comprising a mounting base having a 
boss, a deformable annular metal-mesh gasket in said 
boss, an annular clamping nut adjustable in said boss to 
compress said gasket, non-conductive-tube means in said 
boss extending through said gasket and said nut and in 
circumferential contact with the former, and a metallic 
coating on said tube means at its area of contact with 
said gasket whereby a low impedance path is formed 
between said boss and said tube means. 

3. A device as defined in claim 2, in which the metal 
mesh gasket is formed of a material having low contact 
resistance, and the metallic tube coating is of silver. 

4. Mounting structure as defined in claim 1, wherein 
said gasket is formed from a metal-mesh material having 
low contact resistance. 

5. Mounting structure as defined in claim 1, wherein 
said non-conductive material is glass, and said conductive 
coating is silver. 
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