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To all whom it may concern: 
Be it known that I, JosepH B. ZETKA, a citizen of the United States, and a resi. 

dent of Nutley, county of Essex, and State 
of New Jersey, have invented certain new 
and useful Improvements in Electron-Dis 
charge Devices, of which the following is a 
full, clear, concise, and exact description. 
While my invention is capable of a broad field of utility, I will, for the purpose of 

convenience, describe and illustrate in con 
nection with an evacuated vessel or tube 
which is intended to be employed for the 
purpose generally of rectifying currents and 
more particularly for rectifying, detecting, 
oscillating and amplifying currents both of 
the audio and of radio frequency in the 
reception and transmission of waves of 
radio frequencies; and while for purposes 
of convenience, I will hereinafter refer to 
my, invention as employed to such end, it 
will be understood that this is done for convenience only, and that as far as the 
claims permit, the invention is capable of 
a broader field of utility. 
In the multi-element vacuum tube as for 

instance, the 3-element tube illustrated in 
the drawings, the operation of the tube for 
the purpose intended is tied up more or 
less with the manner in which the filament 
is supported, since I have discovered that the microphonic noises frequently, if not 
generally, present when such tubes are used, 
is due in part if not wholly to the manner 
in which the filament is supported, with the 
expansion and contraction of the filament 
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incident to its heating as a current is passed 
therethrough, not only does the filament 
tend to maintain its predetermined parallel 
association with the rest of the elements of 
the tube, but in addition the tension under 
which the filament is maintained, will vary 
from time to time. - 
One of the important objects of my in 

vention, therefore, is an arrangement for so 
supporting the filament as to maintain such 
filament at all times, not, only in its pre: determined position but also in the desired 
predetermined tension to cause the tube to 

50 operate at all times at a uniform and maxi 
imum efficiency. 

For the purpose of attaining these ob 
jects and such other objects as may here 
inafter appear or be pointed out, I have 
it. one embodiment of my inven 

tion in connection with the process em 
ployed by me in the drawings, wherein 

Fig. 1 shows the stem of the tube with 
the various elements assembled thereon and 
the leads thereto; 

Fig. 2 is the top plan view of this as 
sembly; 

Fig. 3 shows the first step in the associa 
tion of the filament in the assembly; 

Fig. 4 a second step in such association; 
Fig. 5, the filament in its final assembled 

form on the stem. 
Before describing my invention, I will 

premise that the embodiment in connection 
with which my invention has been illus 
trated, is a conventional type of radio tube 
in which there is fixed a glass stem 10 
having embedded therein and passing there 
through the four leads, two of which are 
filament leads 11 and 12, one of which is 
the plate lead 13. and the fourth of which 
is a grid lead 14. There are also embedded 
in the stem 10 the three supports 15, 16 and 
17, one for each of the three elements of 
the tube. In Fig. 1 of the drawing, I have 
illustrated a stem of this character with 
the leads and anchor embedded therein. 
The filament support 16 in Fig. 3, it 

will be observed, is embedded in the stem 
10 at 21, is bent at 22, to offset the upper 
part thereof to the side of the plate 23 so 
as to provide room for the plate, and it 
will therefore be understood that the fila 
ment stem while positioned along the line 
of the short central axis of the stem, is dis 
placed to the side of the central longitudinal 
axis thereof. I attach in any preferred or 
desired manner to the upper part of the 
filament support 16 the filament anchoring 
element 24, preferably, although not neces 
sarily, made of molybdenum which is pur 
posely given the shape and character shown 
in Fig. 5 of the drawing in the manner and 
for the purpose which I will now more fully 
set forth. 
The anchor piece 24 is first bent at its 

outer free end to form the upwardly open 
ing hook 25, in which is received the fila 
ment 26 and is then held substantially in 
the position shown in Fig. 3 with the anchor 
piece against the support 16 and at an angle 
thereto, the hook 25 first having been passed 
under the filament so as to catch therebe 
neath, and the position of the anchor piece 
with reference to the length of the filament 
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26 being such that the filament is held ex 
tended for its normal length. And the 
anchor member 24 is then fixed in its posi 
tion by being secured to the support 16 as by spot welding. 

It will, of course, be understood upon ob serving Fig. 3 that this anchor piece 24 is 
angularly positioned with reference to the 
support 16 and is so positioned that the fila 
ment 26 is fully extended. I now simul taneously form the downwardly openin 
bend 28 (see Fig. 4) in this anchor piece an 
at the same time move the anchor piece 24 
as a whole so as to cause it to assume the 
horizontal position, the bend 28 being of 
such a character and such a size as to cause 
the hook portion 25 to be moved above the 
position upon which it preliminarily occu 
pied, as in Fig. 3 of the drawing. In other 
words, as a result of this operation upon the 
anchor piece 24, the anchor piece as a whole 
has moved downward to its horizontal posi 
tion, but the hook 25 has been caused to 
move reversely, that is upwardly, and due to 
the formation of the bend 28, will occupy a 
position somewhat nearer the support 16 
than it did originally. This raising of the 
hook 25 will produce an upward pull on the 
filament, and due to the relative inextensi 
bility of the filament, will be pigtightly downwardly. In other words, in this man 
ner I not only support the filament fully 
extended, but the filament when so sup 
ported tends to move the anchor piece 24 
downwardly from its normal. As a result 
of this, any expansion of the filament re 
sulting from its being heated will be taken 
up by the movement of the anchor piece 24 
towards its normal horizontal position. 
In this manner, I have obtained a support 

for the filament which is inexpensive to 
make and easy to R but which in its 
normal operation functions to maintain the 
filament at all times properly positioned 
and fully extended, and that this function 
ing of the filament support is obtained with 
out the employment of any extraneous fea 
tures and merely by giving to the member 28 
the reverse beids ind the angular move 
ment as set forth. 
Having illustrated my invention and de 

scribed its use, what I desire to claim and 
to secure by Letters Patent is: 

permanent ben 
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1. In a device of the character described, 
in combination, a support, a filament carry 
ing member secured thereto and extending 
angularly therefrom, said member having 
its free end curved into an ogee whereby a 
filament carried from such free end may be 
maintained under the desired spring ten 

'sion. 
2. In a device of the character described, 

in combination, a support, a filament carry 
ing member secured thereto and extending. 
angularly therefrom, said member having 
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its free end curved into an ogee with the upwardly opening part of the ogee posi 
tioned at the extreme end whereby a fila 
ment carried from such free end may be 
maintained under the desired spring ten 
SIO 

8. The process of supporting a filament. 
under spring tension which comprises first 
supporting a filament from a resilicnt mem 
ber and then placing the member under 
elastic stress by putting a permanent bend 
therein whereby the filament will be sup 
ported under such stress and the member 
will accommodate itself to the contraction 
and expansion of the filament to always 
maintain said filament in fully extended 
condition. 

4. The process of supporting a filament 
under spring tension which comprises first 
supporting a filament from a resilient mem 
ber and then placing the member under 
elastic stress by bending it into an ogee 
whereby the filament will be supported 
under such stress and the member will ac 
commodate itself to the contraction and ex 
pansion of the filament to always maintain 
said filament in fully extended condition. 

5. The process of tensioning a filament 
supported from the hook of a resilient 
member which re consists in placing a 

in said member so as to 
place it under elastic stress, whereby the 
filament will be supported under such stress 
and the member will accommodate itself to 
the contraction and expansion of the fila 
ment to always maintain said filament in 
fully extended condition. 
In testimony whereof, I have signed this 

specification, this 21st day of June, 1924. 
JOS. B. ZETKA. 
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