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My invention relates to means and method Of 
introducing a volatile metal into a thermionic 
tube and more particularly to the prOCeSSing Of 
Such tubes as use merCury Vapor as a Conducting 

5 medium. 
Among the objects of my invention are: TO 

provide a Simple and effective means of releaSing 
Volatile metal in a thermionic tube; to provide 
a method of releasing purified volatile metal in a 

10 thermionictube afterthetubehas been evaCuated; 
to provide a method of processing thermionic 
tubesin which mercuryisto be uSedas a Conduct? 
ing medium; and to proVide a Simple and ineX 
pensive method of processing a merCury arc 

15 reCtifier. 
Other Objects of my invention will be apparent 

or will be Specifically pointed Out in the deSCrip 
tion forming a part of this Specification, but I do 
not limit myself to the embodiment of my inven 
tion herein described as Warious forms may be 
adopted within the SCOpe of the claimS. 
Inthe drawing repreSenting One preferredem? 

bodinnent Of my inVention: 
Figure 1 is a longitudinal Sectional view of a 

merCury arc rectifier Showing the positioning of 
a merCury CapSule. 

Figure 2 is an enlarged view Of the CapSule. 
Figure 3 iS a Section Showing a nneth0d Of pre? 

baring a CapSule. 
In the processing of thermionic tubes, particu 

larlyin the degaSSing of elementSand evaCuation 
to a high degree, it often happens that the pres 
ence Of Volatile metals later to be uSed in the 
tube, preventSthe proper evaCuation, and almOSt 
always lengthens the time required for pumping. 
It is in many CaSes desirable to Completely pump 
thetube,andtheninSert the Volatilemetal Such 
inSertions often require Complicated apparatus 
and COStly preCautionS. 
Broadly Speaking my invention comprises the 

inSertion into a thermionic tube Of Such Volatile 
metal Sealed in a frangible Capsule which Will 
Temain Sealed and inert during the evaCuation of 
the tube but which can be broken by heat 1ocally 
applied to the metal. I prefer to generate this 
heat by the application of high frequency from 
Without the tube to Cause eddy Currents in the 
metal I also prefer to purify the metal con 
tained in the Capsule. 

Referring to the figures which show only one 
specific form of my invention as appliedto a mer? 
cury arc rectifier an envelope l is provided with 
a reentrant stena 2 having Cathode leads 4 Sealed 
through a pinch 5. These cathode leads extend 
upwardly into the tube and Carry a Cathode fila? 
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ment 6 which in this instance is a coiled oxide 
COated ribbon An anode T is supported from 
thetop Of the envelope byan anode lead 9 passing 
through the envelope at a seal 10. - 
A frangible Capsule !! is prepared as shown & 

in Figure 3. Alength of glass tubing I2 is pro 
Vided with a bulb portion I? and is then filled 
With mercury i5. This mercury may be purified 
in any approved mannerand the bulb portion is 
then Sealed off from the tubing by a flame I6 to 10 
forn the Capsule Almost any of the common 
glaSSes have a thermal expansion coefficient less 
than that of mercury and I have found that lead 
glaSS is Satisfactory. * 
The CapSule is then mounted in a frame com- ?5 

prising a Strut T forming a ring 18 around a 
CapSule Seal IS Capsule support 20 extends un 
derneath the CapSule and is welded to the strut 
17 Iprefertomaketheentireframefrom nickel 
Wire. 20 
The end of the strut i7 maythen be welded to 

SOme portion of the tube elements and in this 
CaSe I have Shown it attached to One of the 
Cathode leads 4 nearthe pinch with the capsule 
approaching the side wall of the tube. 
I have found that the tube may be evacuated, 

baked out degassed or otherwise heat treated 
Without danger of the capsule liberating its con 
tents. When desired at or near the end of the 
prOCeSSing Orafter the tube has been sealed off 30 
the pumps a bombarder.coil 21 may be sup 
plied with high frequency through leads 22 and 
eddy Currents generated by induction into the 
mercury 5. 
These eddy Currents cause heating of the mer- 35 

Cury inside the capsule and the capsule Cracks. 
All of the Contained metalis expelled by vapor 
preSSure through the Crack and the meta1 is 
thereby released into the tube where it can take 
up its preScribed duty, 

If higher power in the bombarder coil is used 
and intense heat generated quickly in the mer 
Cury the Capsule willburst andthe containedma 
terial eXpelled at Once. 
I therefore have provided a means of intro- 45 

ducing merCury into an arc tube after all pre 
1iminary proceSSing haS been accomplished. 
While the deSCription above refers to a mer 

Cury arc I have alSo been able to insert other 
metals such aS SOdium potaSSium and like ma- 50 
terials in the Same manner Whenthese metals 
are used which are Solid at room temperatures, 
the eddy Currents Will first melt them, then the 
Container will fracture and the metals Willbe ex 
?pelledin liquid form, 
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1. In combination with a thermionictube en 
WelOpe a CapSule Containing a Volatile material, 
Said CapSule being flaSk-Shaped and having a 
main Spherical p0rtion and a restricted neck p0r? 
tion a main Support Wire adapted to be attached 
at One endtoan element within Saidenvelope and 
having the otherend shaped to encircle Said neck 
portion, and a body supporting wire attached to 
Said main Support Wire and paSSing belOW Said 
Spherical portion to provide Support therefor. 

2. In Conabination with a thermionic tube en? 
velope a Capsule Containing a volatile material, 
said capsule being flask-shaped and having a 
main Spherical portion and a restricted neck por 
tion a main support wire adapted to be attached 
at one end to an element Within Said envelope 
and havingthe other end shaped to encircle said 
neck portion and a body Supporting Wire at? 

tached to Said main support wire and passing be 
1ow said spherical portion to provide support 
therefor Said body Supporting Wire being Open 
Circuited. 

3. In Combination with a thermionic tube en 
Welope a CapSule Containing a volatile material, 
said capsule being flask-shaped and having a 
main spherical portion and a restricted neck 
portion a main Support wire adapted to be at? 
tached at One end to an element within Said en 
velope and having the other end shaped to en? 
Circle Said neck portion, and a body Supporting 
Wire attached to Said main Support Wire and paSS 
ing below Said spherical portion to provide sup? 
port therefor the circle ofsaidmainsupportwire 
being substantially Smaller in diameter than the 
diameter of Said Spherical portion and Said body 
supporting wire being open Circuited. 

WILLIAM W. EITEL. 
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