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This invention relates to electron discharge 
devices and more especially to filament mounting 
and tensioning. 

In electron discharge devices, and more eS 
pecially those utilizing multistrand filaments, 
considerable difficulty has been experienced. With 
sagging or bowing of some of the strands while 
others remain taut. While previous effort has 
been made to overcome sagging by applying ten 
Sion to the common Support for the multiple 
Strands, the evil still exists and presents an ever 
increasing problem as requirement for larger 
power output places greater electrostatic de 
flecting moment on the strands and higher tem 
peratures and expansion of the filament. The 
unequal expansion and contraction under tem 
perature changes of Some of the filament leads 
or rods, where those also are in multiple, has 
added to the unsymmetrical sagging of the fila 
ments so that they get even more out of line and 
frequently short circuit. 

In its general aspect, the present invention has 
the objective of OWercoming the difficulties and 
defects of prior art constructions. 
Another and general object is to provide an 

improved construction by Which deformation 
tendencies of filaments and supports and effects 
of Such deformations as may occur, are mini 
nized in Operation. 
Another object of the invention is to maintain 

all Strands of a nulti-strand filament taut in use 
under Varying conditions of temperature and of 
Strand length. 
A further object of the invention is to apply 

resilient tensioning means remote from the re 
gion affected by the high temperature in the Wi 
cinity of the filament, 
A yet further object of the invention is to apply 

the resilient tension at the foot ends of the legs 
of hair pin filaments and at the same time pro 
Wide for adequate electrical Connection for Said 
foot ends. 
Other objects of the invention will appear to 

those skilled in the art to which it appertains as 
the description proceeds, both by direct recita 
tion thereof and by implication from the context. 

Referring to the accompanying drawing in 
Which like numerals of reference indicate sim 
ilar parts throughout the several views; 

Figure 1 is an elevation of an electron dis 
charge device embodying the invention; 

Figure 2 is a longitudinal section of the grid 
and filament mount and showing filament 
Strands and rods in elevation; and 

Figure 3 is a cross-sectional View on line III 
III of Fig. 2. 
In the specific embodiment of the invention 

illustrated in said drawing, the reference numeral 
f) designates a glass or other basal mount for 
the electrodes, namely anode , grid 2 and fila 
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ment. 3 of a triode electron discharge device. 
While a triode has been arbitrarily selected for 
illustrative purposes, the invention is not to be 
understood as restricted to employment with 
triodes only. The mount 0 is shown of a re 
entrant type, the upper outer margin being Sealed 
to the rim of the anode and the reentrant inner 
margin being attached to a grid-supporting 
flanged collar 4. Adjacent this inner margin 
internal sealing is effected by a cross partition 
5 that the interior of the anode and basal mount 
may be evacuated. 
The said internal partition 5 is in turn Sealed 

to a central metallic header 6, which has a hol 
low neck the edge Whereof is in a direction a Way 
from the electrodes and in turn sealed to a glass 
tubulation I, which passes out of the reentrant 
part of the basal mount. O. At the inner part 
of said neck of the header is a metallic pedestal 
8, said pedestal projecting from the said header 
inwardly of the device coaxially with the elec 
trodes and having a long coaxial rod-like Sup 
port 9 projecting therefrom to the vicinity of 
the closed end of the anode. Said support 9 is 
ShOWn as having a threaded connection. With the 
pedestal and as locked against unscrewing by 
the provision of a laterally situated set screw 20 
in the said pedestal. An opening 2 from the 
outside of the pedestal to the underside thereof 
provides exhaust connection from the interior of 
the device to the Said tubulation. 

In the inner end wall of the header 6 are a 
plurality of lead-in glass sealed eyelets 22 evenly 
arranged in a sequential circular Series and pref 
erably as many in number as filament legs to the 
filament. The present showing indicates six 
filament legs and six of Said glass sealed eyelets 
22. Through said glass. Sealed eyelets 22 are 
Sealed, one for each eyelet, lead-in fixed and rigid 
posts 23, the inner ends of said posts being screw 
threaded and situated in the vicinity of but 
Spaced from Said pedestal. Said pedestal pro 
jects longitudinally beyond the level of the ends 
of Said posts and has a metallic disc-shaped 
Spacer 24 thereat which extends transverse to 
the pedestal and post axis, 

Said spacer 24 has holes therethrough in cor 
responding number and same circular sequence 
as the lead-in posts but shown somewhat closer 
to the axis than said posts. Furthermore, said 
Spacer is preferably held, as by Weiding, to the 
Said pedestal and thereby fixed in its position 
Within the device. The holes in said spacer are 
preferably frustO-conical or undercut So as to 
receive and retain insulating tapered washers 25 
therein against displacement in a direction to 
Ward the Smaller end of the opening. Displace 
ment of the Said insulating washers in a direction 
toward the larger ends of the openings is shown 
accomplished by a Washer-like securing ring 26 
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situated flatwise and coaxially upon the spacer 
and spot welded or otherwise secured thereto. 
The insulators each have a hole therethrough 
to admit passage of rods 27 therethrough. Cor 
responding, but larger holes 28, are provided in 
Said securing ring 26 for passage of said rods 27 
Without contact between said rods and ring. 
The lower ends of said rods are screw threaded, 

and each has nuts 29, 30 thereon between which 
is gripped one end of a flexible U-shaped lead 
connection 3, the other end of which is gripped 
between a like pair of nuts on one of the afore 
mentioned lead-in posts 23. There are preferably 
as many rods as there are postS, SO that each rod 
is electrically a continuation of its respective 
post. The rods extend a considerable distance 
above the spacer and the upper end of each has 
the foot end of a strand of filament 3 secured 
thereto. The upper ends of the filament strands 
are spaced by a common metallic or other plate 
32 carried by the central support 9, with the 
end portions of the filament strands disposed 
radially across the plate and longitudinally of 
the said support to which they are appropriately 
Welded or otherwise Secured. Positive and nega 
tive sides of power Supply are connected to alter 
nate filament strands through the lead-in posts 
23, connections 3 and rods 27. 
Rods 2i are, as indicated above, quite long, so 

as to situate their lower ends remote from the 
filament and subject to as little of the heat from 
the filament as possible. Intermediate the ends 
of said rods, preferably at approximately half 
the lengths of said iods, is provided another and 
similar spacer 24d having frusto-conical or equiv 
alent insulating washers 25d therein and through 
which the said rods pass. These insulating Wash 
ers, as before, are retained in the Sockets of the 
spacer by means of a Washer-like ring 26a welded 
to the spacer and having enlarged holes 23a for 
passage of the rods without making contact 
therewith. This intermediate spacer 24a is pref 
erably secured at the upper end of a sleeve 33 
carried on support 9, the lower end of the sleeve 
being secured to the lower spacer 24. 
By virtue of the fixed mounting of the upper 

ends of the filament strands from fixed support 
f9, the said strands may be kept taut by apply 
ing resilient tension at the foot ends of the 
strands. For accomplishment of this purpose, 
said rods 2 to Which the said Strands are at 
tached are slidable in the insulating Washers 
of the Spacers 24 and 2.Éd. Furthermore, be 
tween the lower spacer 24 and nut 29 therebelow 
on each said rod 2 is provided a spiral spring 
34 under compression. That these springs may 
better withstand operating temperatures it is 
preferable that they be made from tungsten wire. 
Each filament strand is accordingly individually 
tensioned and Will be kept taut irrespective of 
length variation due to heat expansion or other 
causes. Preferably, each end of each spring 34 
is confined by a metallic or other cup 35, each 
of Which is individual to the end of each spring 
on which applied. These cups are, to an extent, 
also useful as heat shields for the Springs. Fur 
thermore, situation of the springs beneath the 
spacer 24 shields the Springs very effectively from 
hea, from the filament. Even the intermediate 
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4 
spacer 24a has some shielding effect in deflect 
ing the heat outward toward the anode or other 
outer part of the envelope. The springs are thus 
protected by their remote situation from the 
filament and by intervening shielding means, SO 
that each spring will retain its resiliency in 
definitely and each filament strand Will be kept 
taut at all times and under all conditions. 

I claim: 
1. An electron discharge device having a basal 

end and a hollow anode remote from and open 
- ing toward said basal end, a stranded filament 
Within said anOde, rods interposed between the 
foot ends of said filament strands and said basal 
end and each connected to a strand of the fila 
ment, a nut on the end portion of each said rod 
nearest said basal end of the device, a fixed 
spacer next said basal end through which said 
rods project, a spring on each said rod and under 
compression between Said nut and said Spacer for 
tensioning the respective filament strands con 
nected to said rod, opposed cups on said rods 
mounting the ends of said springs therein, lead 
in posts at the basal end of said device, and 
flexible connections looped laterally from and 
CCnnecting said lead-in posts and rods. 

2. An electron discharge device having a rod 
like element therein, a spacer through which said 
rod-like element passes, said spacer having a 
Socket therein around said element and of greater 
diameter than Said element and said space 
having top and bottom faces normal to said Socket 
defining top and bottom planes at said faces, 
Said Socket having One end larger than the other, 
and an insulating Washer in said socket and 
around said element and included entirely be 
tween said planes, said insulating washer having 
different end diameters in agreement with the 
diameters of the said socket, and both the spacer 
and the socket being tapered between said top 
and bottom planes for providing full peripheral 
Surface supporting contact therebetween. 

3. An electron discharge device having a rod 
like element therein, a spacer through which 
Said rod-like element passes, said spacer com 
prising two plates Substantially concentrically 
positioned With respect to each other and at 
juxtaposed Solid parts thereof in substantially 
flatWise engagement, said plates being held 
against separation, one of said plates having a 
tapered hole therein, the larger end of which is 
toward the other plate, and an insulator in said 
hole between parts of each of said plates and held 
thereby from displacement, said insulator receiv 
ing said rod therethrough and holding the rod out 
of contact from both said plates. 

LEO C. WERNER. 
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