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Appleation filed October 6, 1925, Serial No. 60,891, and in the Netherlands January 28, 1925. 
This invention relates to high-tension elec 

tric discharge tubes, and consists more par 
ticularly in an improved manner of protect 
ing the seal of the envelope, which envelope 

is consists partly of a conductor and partly of a 
non-conductor. ? 

In discharge tubes it often occurs that the 
inner wall of the envelope is struck by charged 
particles which cause local charges to accu 
anulate thereon. Also conduction through 
the glass and along the surface of the glass 
may cause local charges. If high tensions 
are required to be supplied between the elec 
trodes, as in the case of X-ray tubes and 

3 transmission tubes, these charges may cause 
disruption or cracking of the envelope wall 
and other undesired phenomena. Accord 
ingly, it has heretofore frequently been pro 
posed to partly shield the wall of the tube 
from being struck by charged particles, for 
example by electrons, by arranging screens or 
shields within the tube at some distance from 
the wall. 
The above mentioned phenomenon is par 

, ticularly inconvenient if the envelope of the 
discharge tube consists partly of a conductor 
and partly of a non-conductor, for example 
of glass, in which case the conducting and 
non-conducting parts are sealed to each other. 

... This seal of the envelope is not efficiently ca 
pable of resisting high potential difference 
and therefore in arranging the said screens or 
shields attention has been paid principally to 
keeping the seal or seals as far as possible be 

25 yond the reach of the electrons. 
This invention has for its object to provide 

another means for obviating the said incon 
venience in a simple and effectual manner. 
According to the present invention, the sur 

3.) face of the discharge tube is provided with 
one or more conductive coatings which imme 
diately cover the seal or seals. These coat 
ings may consist, for example, of a strip of 
metal foil, such as lead foil or tin foil, dis 

45 posed against the outer or inner surface of 
the seal; or either the outer or the inner wall 
of the tube may be coated locally with a metal 
coating, for example, a silver mirror. In all 
cases the conductive coating should prefer 

i: ) ably be in contact on one side with the con 

ductive part of the envelope whereas on the 
other side it should extend some distance, at least some millimetres, beyond the seal. 
The danger zone is thereby shifted from 

the seals between the conductive and the non- 5 
conductive parts of the envelope to the free 
ends of the conductive coatings where the 
non-conductive wall is better capable of re 
sisting the tensions which occur. This may 
be explained by the fact that owing to the oo 
presence of the coating the danger zone is 
shifted from the interior of the non-conduc 
tive envelope to the outer or inner wall of 
the said envelope. … ?? 

Frequently it may be advisable to have the 85 
free end of the coating terminate in a round 
ed edge rather than in a sharp edge in order 
to reduce the field intensity at the edge. 
The device according to the invention is . . 

also adapted for use in combination with the to 
above mentioned screens or shields. 
The invention will be more clearly under 

stood with reference to the accompanying drawings in which 
Figure 1 represents an X-ray tube and 5 
Figure2 represents a transmission tube, the 

invention being applied to both tubes. 
The X-ray tube represented in Figure 1, 

consists of a glass part 1 having sealed to it 
at 5 a metal part 2, for example, of chrome- so 
iron to which is sealed at 4 a glass window 3. 
The glass cylinder 1 has a re-entrant portion 
to which is sealed at 6 a metal tube 7 carrying 
on the lower side an anticathode 8. 
The electrons emitted by the incandescent iss 

cathode 9, pass through a diaphragm 10 of . 
a disc 11, and the rays emitted by the anti 
cathode, can leave the tube through an aper 
ture 12 of a disc 13 and through the window 3. 
To the tube 7 is secured a shield 14 which 90 

has consequently the same potential as the 
anticathode and which, together with a sec 
ond shield 15 which is secured to the disc 11 
and therefore has the same potential as the 
cathode, forms a kind of labyrinth packing 95 whereby the passage of primary as well as 
secondary electrons is made difficult. 

In order to neutralize the harmful effect 
of the electrons which stili penetrate, a con 
ductive coating 16 consisting, for example of 100 



2 

tin-foil, is arranged around the seal 5 which 
is the weakest part of the tube. This coating 
on one side is in contact with the metal wall 
2 and extends on the other side some distance, for example 1 centimetre beyond the seal 5. 
The danger zone is thereby shifted to the out 
er edge 17 of the strip 16 and the danger of 
breakdown of the seal 5 is therefore sub 

O stantially eliminated. The edge 17 is bent 
tensity of the field in the danger Zone. Also 
the seal 6 may be provided, if desired, with 
a similar protecting coating which however 
is not shown. . . . . . . . 
The transmission tube represented in Fig 

ure 2 consists of a glass envelope 1 which has 
a re-entrant portion 23, and which at 5 is 
sealed to a metal cylinder 2, for example of 
chrome-iron, which serves as anode and can 
be screwed into the cover of a cooling vessel, 20 
not shown. The re-entrant portion 23 of the 
vessel 1 ends in three glass tubes 24, 25 and 
26 which are closed respectively by metal 
discs 27, 28 and 29, for example of chrome 

25 iron, and which serve for the supply of cur 
rent to the incandescent cathode and to the 
grid. The current for the filament is sup 

outwards for the purpose of reducing the in 
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cludes a conductive anda non-conductive por 
tion sealed together at their meeting edges, 
and means for protecting the seal from high 
potential disruptive forces comprising a con 
ductive element which overlies the seal and 
extends along and in contact with the tube 
wall from a point on the conductive portion 

70 

to a point on the non-conductive portion 
thereof that is beyond the seal. 3. in a high-vacuum discharge tube operat 75 
ing substantially withoutionization, the com 
bination of an envelope wall which includes a 
conductive and a non-conductive portion 
sealed together at their meeting edges, and 
means for protecting the seal from high po 
te:ntial disruptive forces comprising a strip 
of metal foil which overlies the seal and ex 
tends along and in contact with the tube wall 

80 

from a point on the conductive portion to a 
point on the non-conductive portion thereof. 
that is beyond the seal. . . . . . . . . 

In testimony whereof I affix my signature, 
at the city of Eindhoyen, this ióth day of 
September, A. D., 1925. 
. ALBERT BOUWERS. 

- plied by flexible cables 21 and 33 and by wires . 
20, 34 and 32, 35 which are secured on either 

30 side of the leading-in discs 27 and 29 respec 
tively. The conductive connection with the 
gridis made by a rod 31 and a wire 30 which 
are secured to both sides of the leading-in disc 
28. The rod 31 carries a frame 22 on which 

35 is wound the grid wire not shown in the draw 
ings. The seal 5 is protected by a strip 16 of con 
ductive material, for example of tin-foil, 

40 side and whereby in the manner above de 
shifted to the edge 17 of the protecting strip. 
This edge is not bent as it is not absolutely 
necessary. It may however be bent, if de 

45 sired, as an extra measure of precaution. 
If desired, metal mirrors may be substitut 

which is arranged around saidseal on the out 
scribed the danger to the seal 5 is averted and 
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ed for the strips 16. The strips as well as the 
mirrors may be provided only on the inner 
surface of the seal or on the outer as well as 

50 on the inner surface. - 
What I claim is: . . . - 

11 . 

1. A high-tension discharge tube having an 
envelope which consists of a conductor her 
metically sealed directly to a non-conductor 

55 and which is provided with a device for pro 
tecting the seal from high potential disruptive 
forces, said device consisting of at least one 
conductive coating which immediately covers 
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the seal and extends longitudinally of the tube. . 
60 envelope on both sides of the seal and is pro 

vided on at least one side of the surface of 
the envelope. 2. In a high-vacuum discharge tube oper 

a ating substantially without ionization, the 
' combination of an envelope wall which in 
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