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The invention relates to discharge, tubes, more 
particularly X-ray tubes, in which the discharge 
path is surrounded by a conducting wall insulat 
ed from the electrodes, and which tubes are Sur 
rounded either entirely or partly by a metal en 
velope. 
Such a metal envelope affords an excellent 

means for the attachment or support of the dis 
charge tube, in which event it will be desirable 
in most cases that this member has ground-po 
tential. 

In some cases it has proved undesirable to di 
rectly ground the conducting wall Surrounding 
the discharge path and constituted by a portion 
of the Wall of the tube which consists entirely 
of metal or by a conducting coating of Said Wall. 
However it may be advisable to fix the potential 
of the Wall portion. 
According to the invention, the metal envelope 

of the tube is connected to the conducting Wall 
via a resistance. 

Electric charges produced on the conducting 
wall due to phenomena, taking place within the 
tube are dissipated through this resistance, which 
may be constituted by an auxiliary discharge gap. 
In order to ensure that the potential of the Wall 
has as constant: a value as possible, use may be 
made of a resistance the conductivity of , which 
increases with the current intensity. Alternative 
ly, use may be made of: a resistance. Which only 
becomes conductive above a determined: Voltage 
but which below this voltage passes substantially 
no current. 

It may also be advantageous to use between 
the wall and the envelope, a connection. Whose 
conductivity increases with the temperature. 
The connecting - resistance may be entirely 

enclosed between the wall of the envelope 
and in this case it may be constituted, for sex 
ample, by a conducting or semi-conducting in 
termediate layer. It may also be constituted by 
a wire or band which is wound coaxially with the 
tube and which may be enclosed entirely or part 
ly in an intermediate layer of insulating mate 
rial. In the latter case a very useful construction 
is obtained by giving the resistance the shape 
of a spiral drawn out in the direction of the axis 
of the tube. 
The invention is of particular importance with 

X-ray tubes but it...may also be applied to other 
tubes, for example to valve-tubes, usually termed 
rectifierS. 
The invention will be more clearly understood 

by referring to the accompanying drawing which 

(GCl. 250—34) 

represents by Way of example some embodiments 
thereof. 

Figure 1 is a sectional view of an X-ray tube in 
which use-is made of an intermediate layer con 
sisting of a materialhaving relatively low con- 5 
ductivity. h 

Figures 2 and 3 are sectional views of portions 
of tubes in which the connection between the wall 
and the envelope has been cstablished in another 
laane. 0 
In the X-ray, tube, represented in Figure 1 the 

discharge pathis surrounded by a metal wall 
having Sealed to it, glass wallportions 2 and 3 
which have a substantially, equivalent insulating 
capacity and which connect the wall f to the elec-15 
trodes of the tube, to wit to the anode 4 and the 
-cathode 5. The latter, is a filament. surrounded 
by a metallic focussing device. The wall is sur 
rounded in its turn by a metal envelope 7. 
If the incandescible cathode is arranged in such 20 

manner that the wall f is struck by electrons, 
this wall may acquire a charge which counter 
acts a uniform distribution of the potential. For 
the dissipation of this charge there has been pro 
vided between the wall, and the envelope 7 an 25 
intermediatelayer 8 consisting of a material which 
has a high resistance but sufficient conductivity 
to dissipate undesirable charges. 

In Fig.2, which represents a portion of the wall 
of the tube, and in which the electrodes have 30 
been omitted, denotes a metal wall correspond 
ing to the wall. of Figure 1. To the wall are 
secured, with the interposition of insulating cyl 
inders 4 and 5, metal envelopes 2 and 3 which 
may be connected to ground. Between envelopes 35 
2 and 3 and the wall is connected a resistance 
16, constituted by a spark gap. Instead of a 
spark gap, use may also be made of an ordinary 
ohmic resistance or again of a particular resist 
ancehaving, for example, a conductivity which in- 40 
creases with an increasing current intensity. Use 
may be made inter alia of an enclosed discharge, 
such as a glow discharge. Neither is it necessary 
for the resistance to be located in the Space be 
tween the wall and the envelope. 45 
Figure 3 shows a mode of construction in which 

the resistance...is constituted by a Spirally wound 
Wire 2 which has been drawn out in the direc 
tion of the axis of the tube and which connects 
the wall 22 to the envelope 23, the wire 2 being to 
enclosed in an insulating mass, 24 which absorbs 
X-rays. In this form of construction a resist 
ance for a rather large power can be housed in 
a limited space. Besides, a correct distribution 
of the electric load of the insulating material 24 55 
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is facilitated thereby. As stated above, the re 
sistance 8 or 2 may advantageously be of ma 
terial having a negative temperature coefficient 
of resistance so that it conducts current more 
readily as its temperature increases. 
What I claim is: 
1. In an electric discharge tube, electrode mem 

bers between which during the operation of the 
tube a high potential difference occurs, said mem 
bers being Spaced apart to provide a discharge 
gap, a metal Section insulated from the electrode 
members and Surrounding the discharge gap and 
the Operative portions of the electrode members, 
a metal sleeve Surrounding said metal section and 
instilated from said electrode members, and a 
Substantial electric resistance for limiting the 
flow of electric current between said metal Sec 
tion and the surrounding metal sleeve. 

2. In an electric discharge tube, a metal section 
Surrounding a portion of the discharge Space of 
the tube and subjected to the impingement of 
free electrons, a metal sleeve surrounding the 
tube and insulated from the operative elements 
thereof, and an electric resistance for limiting 
the flow of electric current between said metal 
Section and Said sleeve. 

3. In an X-ray tube having electrodes spaced 
from each other SO as to form a discharge gap, 
an enclosing envelope mechanically connecting 
the electrodes and embodying at least one part 
of conductive material causing a Section of said 
Wall to poSSeSS the Same potential throughout 
its entire area, and extending over the discharge 
gap, means for Supporting the tube comprising 
a metal sleeve surrounding the tube and said 
part of conductive material but electrically Sep 
arated from the latter and adapted to be grounded 
during the operation of the tube, said sleeve being 
insulated from the electrodes of the tube for sub 
stantially equal voltages, and a Substantial elec 
tric resistance forming a connection between 
the sleeve and the part of conductive material. 

4. An enclosing envelope having a conductive 
area, an electric discharge tube mounted therein 
comprising a closed Wall, an anode member and 
a cathode member mounted in Said Wall, said 
members being electrically insulated from Said 
conductive area for substantially equal Voltages, 
said Wall comprising a metal Section Surround 
ing the operative portions of said members and 
insulated from the electrodes for substantially 
equal voltages, said metal Section being located 
within said enclosing envelope in Spaced relation 
With said conductive area, and an electric resist 
ance arranged in the Space between the enclosing 
envelope and the metal section, said resistance 
connecting the Said metal Section With Said con 
ductive area. 

5. A metal envelope, an electric discharge tube 
mounted therein, said tube having electrode mem 
bers and an equipotential Waist Section insulated 
from the electrode members, Said metal envelope 
having a central portion Supporting the Said 
Waist Section of the tube, and a layer comprising 
an electric resistance interposed between said 
envelope and waist section, Said resistance con 
ducting during the operation of the tube a suf 
ficient quantity of electricity to establish a po 
tential difference between Said Waist Section and 
said envelope. 

6. In combination, a hollow metal Supporting 
member, an electric discharge tube mounted 
therein, said tube having electrode members and 
a central equipotential waist Section, insulating 
supporting means interposed between the dis 
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charge tube and the supporting member, said 
Waist Section being situated within the hollow 
Supporting member, and an electric resistance 
Connecting Said Waist Section and Said supporting 
member, Said resistance having a conductivity 
Which increases with the intensity of an electric 
current flowing through it. 

7. In combination, a hollow metal supporting 
member, an electric discharge tube mounted 
therein, said tube having electrode members and 10 
a central equipotential Waist section, insulating 
supporting means interposed between the dis 
charge tube and the Supporting member, said 
Waist Section being situated within the hollow 
Supporting member, and an electric resistance i5 
Connecting Said Waist Section and said supporting 
member, Said resistance having a conductivity 
increasing proportionally with the intensity of an 
electric Current flowing through it. 

8. In combination, a hollow metal supporting 20 
member, an electric discharge tube mounted 
therein, said tube having electrode members and 
a central equipotential waist Section, insulating 
Supporting means interposed between the dis 
charge tube and the Supporting member, said 25 
Waist Section being situated Within Said hollow 
Supporting member, and means for limiting the 
flow of electric current between the said waist 
Section and Said Supporting member including a 
conductive path which above a predetermined 30 
Voltage ShoWS a considerable decrease of resist 
alC6. 

9. In combination, a hollow metal supporting 
member, an electric discharge tube mounted 
therein, said tube having electrode members and 35 
a central equipotential Waist Section, insulating 
supporting means interposed between the dis 
charge tube and the Supporting member, said 
Waist Section being Situated. Within Said hollow 
Supporting member, and means including an elec- 40 
tric discharge gap With independent discharge 
for electrically connecting said waist section and 
supporting member. 

10. In combination, a hollow, metal supporting 
member, an electric discharge tube mounted 45 
therein, Said tube having electrode members and 
a central equipotential Waist Section, insulating 
supporting means interposed between the dis 
charge tube and the Supporting member, said 
Waist Section being situated. Within said hollow 50 
Supporting member, and a conductor for permit 

5 

ting the passage of a limited electric current be 
tween the said Waist Section and Said Supporting 
member, the resistance of said conductor decreas 
ing with the temperature. 

i1. A device comprising an electric discharge 
tube provided with a conductive waist portion 
and insulating Wall portions of substantially equal 
insulating capacities at both sides thereof, each 
carrying an electrode member, a conductive en- 60 
velope Surrounding Said tube and leaving a Space 
around the said waist portion of the tube, an 

55 

insulating layer in Said Space and a filamentary 
resistance enclosed by said layer which is co 
axially Wound with the tube, Said resistance hav- 65 
ing one end in contact with Said conductive waist 
portion and its other end with said conductive 
envelope. 

12. A device comprising an electric discharge 
tube provided with a conductive Waist portion 70 
and insulating Wall portions of Substantially 
equal insulating capacities at both sides thereof, 

... each carrying an electrode member, a conductive 
envelope Surrounding Said tube and leaving a 
space around the said waist portion of the tube, 75 
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an insulating layer in Said Space, and a filamen 
tary resistance embedded in said layer which is 
coaxially Wound. With the tube and has the shape 
Of a spiral drawn out in the direction of the axis 
of the tube, said resistance having one end in 
contact with said conductive Waist portion and 
its other end with Said conductive envelope. 

13. An X-ray installation comprising an X-ray 
tube having a cathode and an anode, the wall of 
said X-ray tube having an equipotential central 
area and insulating portions withstanding each 
a voltage of the same order of magnitude, said 
insulating portions Supporting the anode and the 
cathode respectively in Operative relation to each 
other and to said central area, at least One in 
sulating member supporting said central area and 
being Supported by a protective metal envelope 
which is grounded and encloses the X-ray tube, 

said envelope being out of direct contact with said 
central area of the X-ray tube, and a Substantial 
electric resistance permitting the passage of a 
limited flow of electrons from the interior of the 
X-ray tube over the central area of the tube Wall 
and the enclosing envelope to the ground. 

14. A device comprising an electric discharge 
tube provided with a conductive waist portion and 
insulating wall portions of substantially equal 
insulating capacity at both ends thereof, each of 10 
said insulating Wall portions carrying an elec 
trode member, a conductive member surrounding 
said waist portion with an intermediate space, 
and a layer provided in Said space, Said layer 
being of a material which permits the passage 5 
of a limited electric current between said member 
and said Waist portion. 

ALBERT BOUWERS. 


