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5 Claims. 

As the Surface-tension of the present Röntgen 
tubes is pretty high, the question as to rendering 
these tubes more high-tension-proof has become 
by far more important than hitherto. Render 

5 ing the Röntgen-tube high-tension-proof has up 
to now been effected by inserting the tube into a 
metallic hood which surrounds and encloses it 
completely and is insulated from it, said hood 
being securely earthed. The said metallic hood 

0 entails, however, several disadvantages, of which, 
for instance, one consists in the very great 
amount of Space required and, furthermore, in 
its heavy Weight whereby manipulation with the 
tube is rendered difficult. Besides, the hood re 

15 duces the action of the cooler as it, if this latter is 
an air-operated one, is detrimental to the circu 
lation of the air, and if the cooler is a water 
Operated one, the hood is detrimental to the 
escape of the steam, in consequence whereof the 
loading capacity of the tube is diminished. 
The main object of the present invention is to 

obviate the large and heavy hood into which the 
Röntgen-tube is to be inserted and to present in 
Stead a conveniently manipulable tube which 

25 does not require any type of protective hood or 
the like, but is high-tension-proof in and by 
itself. Another object of this invention is to de 
sign the means provided for the purpose in view 
in Such a manner that the action of the cooler 

30 is not reduced and, thus, also the loading capac 
ity of the tube is not diminished. According to 
this invention, a certain portion of the tube which 
consists of metal and has the aperture or Window 
through Which the rays escape, or are emitted re 

35 Spectively, is itself earthed by the intermediary 
of a condenser inserted between the tube and the 
earth. Inserting the condenser into the conduc 
tive connection is necessary in order to prevent 
the flow of a current from the cathode to the 

40 earth across the Wall of the tube, because such a 
Current Would cause a detrimental heating of the 
tube Wall. Another characteristic feature is that 
upon the above-mentioned portion of the tube 
which is earthed metallic hoods consisting of net 

45 work of a suitable kind of grating or of perforated 
sheet-metal or the like are arranged, said hoods 
Surrounding the ends of the tube. The various 
means stated render the tube perfectly high 
tension-proof without any material increase of 

i50 the amount of space required and without the 
provision of a separate hood, as necessary up to 
OW. 

I am aware of the fact that it has already been 
proposed to arrange a condenser above the 

55 middle portion of a Röntgen-tube, but with that 

20 

(CI. 250-35) 
known arrangement the condenser is not earthed 
and the object of that arrangement is not to 
render the tube high-tension-proof, but to ren 
der the distribution of the tension upon the tube 
wall more uniform. It is likewise known to pro- 5 
vide the middle portion of a Röntgen-tube With 
an earthed envelopment serving for conducting 
off loads from that middle portion. This ar 
rangement is likewise not intended to render the 
tube high-tension-proof as the load and, there 
fore, the tension is transmitted onto it. Finally, 
it is known to enclose the tube as a Whole into a 
sort of basket consisting of a kind of grating, 
but such a basket requires much space and ren 
ders the manipulation of the tube difficult. 
Now, according to this invention, the above 

mentioned condenser is formed directly upon the 
Röntgen-tube itself. The number of the con 
denser foils and the state or condition of the di 
electric depend upon the surface tension. It is 
suited to the purpose in view to use air as dielec 
tric because it is in this case possible to combine 
carrying off of the heat with the circulation of 
the air. 
In order to render it possible to make the hoods 

enclosing the tube ends as small as possible with 
out entailing the danger of sparks getting over 
between the cooler and the hoods, I have also 
designed a constructional form in which the 
cooler is enclosed in an envelope consisting of a 
substance, the insulating capacity of which is 
greater than that of the air. This envelope con 
sists preferably of a plurality of members ar 
ranged in the manner of turbine vanes and per 
mitting a good circulation of the air. Also the 
frontal side of the cooler is provided with a disk 
consisting of a well insulating material and hav 
ing apertures for the air circulation. 
The invention is illustrated diagrammatically 

and by way of example on the accompanying 
drawing on which Figure 1 is a perspective repre 
sentation of a Röntgen-tube designed according 
to this invention; Figure 2 is an axial section 
through this tube; and the Figures 3 and 4 are 
transverse sections in the planes A-B and C-D 
of Fig. 2. 
On the drawing, denotes a glass cylinder in 

which is enclosed the cathode 2 and the anti 
cathode 3. The glass cylinder is Surrounded 
with a shell or jacket 4 made of a material (for 
instance lead-rubber) through Which rays can 
not pass, and above Said shell or jacket 4 is 
provided another shell or jacket 5 consist 
ing of an insulating material, for instance the 
compound known in commerce under the name 
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Pertinax, which material is hard paper impregº 
nated with an insulating material such as "bake 
lite'. The middle portion of the tube is, in a 
certain distance from the shell or jacket 5, Sur 

5 rounded with another insulating shell or jacket 
6, above which, again in a certain distance there 
from, the usual metallic portion of the tube is 
located which portion may consist of a shell or 
jacket 7 of lead and of an outer shell or jacket 8 

10 of another metal. The shells or jackets 4, 5, 6, 
7, and 8 have perforations for the passage of the 
Röntgen-rays. The distances between said shells 
or jackets are maintained by ledges 9 consisting 
of an insulating material, for instance the above 

15 mientioned PertinaX. 
While, with the known Röntgen-tubes, the 

middle portion 7, 8 of the tube is located either 
directly at the high-vacuum space or at least 
directly above the glass wall or above the ray 

20 protective layer surrounding this wall, the metal 
lic envelope , 8 is, with the present improved 
Röntgen-tube separated from the tube by an in 
termediate space containing air so that in this 
Way a very effective conderaser is obtained Which 

25 at the same time renders possible a good circula 
tion of, and cooling by, that air. The tube-por 
tion 7, 8 may be earthed without there arising 
any danger that a current flows from the cathode 
to the tube portion it, 8 and, therefore, to the 

30 earth. There is, thus, also no risk that the middle 
portion of the tube can be heated by such a 
Current. 
The condenser provided according to this in 

vention need not necessarily operate with air, 
35 but another condenser type may be used. In 

tubes of Small output sometimes a sufficient con 
| denser effect will be obtained by providing only 

the glass wall, the grounded metal shell, and an 
insulating layer between the glass wall and the 

40 shell. 
In order to render also the tube ends high 

tension-proof, grating-like hoods 0 are ar 
ranged upon the middle portion 7, 8 of the tube. 
For fastening said hoods threaded rings may, 

45 for instance, be employed. These hoods enclose 
the tube ends, but, by reason of their grating 
like design, they do not impede in any way the 
cooling action of the cooler, and as the hoods 
are metallically connected with the middle por 

50 tion 7, 8 of the tube, they are also earthed by 
the intermediary of the earthing of said middle 
portion. The high-tension-proof supplying and 
Withdrawing members 2 and 3 extend through 
the frontal ends of the hoods 9. Connecting the 

55 conducting member 2 with the tube is effected 
by means of a sleeve-like member 2a of an 
insulating material. 
In order to render it possible to make that 

hood O which encloses the cooler f4 as small as 
60 possible without entailing the danger of sparks 

getting over between the cooler and the hood, the 
cooler is provided with an envelope, the electric 
resistance of which is greater than that of the 
air and does not impede the circulation of the 

65 air. This envelope consists of curved blades 5 
of an insulating material which blades overlap 
One another similar to turbine blades; the in 
Sulating material is also in this case the pre 
ferred Pertinax; also a perforated flat frontal 

70 disk 6 constitutes a member of said envelope. 
The air can circulate through the spaces be 
tween the blades 5 and the perforations of the 
disk f6. Angularly bent small tubes of an in 
Sulating material may be inserted into the per 

75 forations of the disk 6 for the purpose of con 

ducting rectangularly away the air that arrives 
coaxially with the axis of the tube. 
As appears from the above description and the 

drawing the invention presents a completely 
high-tension-proof Röntgen-tube which is at the 
same time easily manipulable and able to render 
an excellent performance. 
I also point to the feature that the directly 

earthed portion of the tube in which the ray 
passage window is provided need not indispens- 10 
ably be the middle portion of the tube. With 
tubes from which the rays escape axially, the 
member having the ray-escape window which, 
according to this invention should be earthed 
constitutes an end portion of the tube. In this lö 
case merely a grating-like hood would be requi 
site for enclosing the other portion of the tube. 

I wish it to be understood that the invention 
is applicable not Only in connection. With Rönt 
gen-tubes, but also with valve tubes and the like. 20 

claim: 
1. A high-voltage X-ray tube having a Wall, 

an insulating shell arranged at a distance from 
and Surrounding at least a portion of said wall, 
a metallic shell arranged at a distance from and 25 
Surrounding said insulating shell, ray-exit win 
doWS provided in alignment in said wall and said 
shells, means for directly earthing said metallic 
shell, grating-like protective hoods connected to 
said metallic shell and enclosing portions of the 30 
tube not surrounded by said metallic shell, an 
anode cooling device arranged at one edge of 
Said Wall Within one of said hoods, and an in 
Sulating shell arranged in said last mentioned 
hood to surround said cooling device, said last 85 
mentioned shell consisting of a material having 
a higher dielectric strength than air and being 
formed with ports for the circulation of air. 

2. A high-voltage X-ray tube having a wall, a 
shell of insulating material arranged at a dis-40 
tance from and surrounding at least a portion of 
Said Wall, a metallic shell arranged at a distance 
from and Surrounding said insulating shell, ray 
exit Windows provided in alignment in said wall 
and said shells, means for directly earthing said 45 
metallic shell, grating-like protective hoods con 
nected to said metallic shell and enclosing the 
portions of the tube not surrounded by said 
metallic shell, an anode cooling device arranged 
at One end of said wall within one of said hoods, 50 
and an insulating shell arranged in said last 
mentioned hood, said last mentioned shell sur 
rounding the cooling device consisting of a ma 
terial having a higher dielectric strength than 
air and comprising a perforated end Wall and 55 
Overlapping curved blades forming the side wall. 

3. A high-voltage X-ray tube having a wall of 
glass, a jacket of an X-ray absorbing material 
enclosing Said Wall, a shell of insulating material 
arranged at a distance from and surrounding at 60 
least a portion of said jacket, a metallic shell ar 
ranged at a distance from and surrounding said 
insulating shell, said shell of insulating material 
and Said metallic shell enclosing at least that 
part of the X-ray tube from which the X-rays 65 
exit, Said jacket and said shells constituting a 
condenser surrounding said X-ray exit of the 
tube, the exterior metallic shell of which is 
grounded, the jacket and shells being formed 
With aligned openings to provide an X-ray win- 70 
doW. 

4. A high-voltage X-ray tube having a wall 
of glass, a jacket of an X-ray absorbing material 
enclosing said Wall, an insulating shell arranged 
at a distance from and surrounding at least a 75 
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portion of said jacket, a metallic shell arranged 
at a distance from and Surrounding said insu 
lating shell, said shell of insulating naterial and 
said metallic shell enclosing at least that part 
Of the X-ray tube from which the X-rays exit, 
Said jacket and Said Shells constituting a con 
denser around said X-ray exit of the tube, the 
exterior metallic shell being grounded and the 
jacket and said shells being respectively formed 
With ray-exit Windows in aligned irelation and 
grating-like protective hoods connected to said 
metallic Shell and enclosing the portions of the 
tube not surrounded by said metallic shell. 

5. A high-voltage X-ray tube having a Wall 
of glass, a jacket of an X-ray absorbing mate 
rial enclosing said Wall, an insulating shell ar 
ranged at a distance from and Surrounding at 

3 
least a portion of said jacket, a metallic shell 
arranged at a distance from and Surrounding 
Said insulating shell, Said shell of insulating 
material and Said metallic shell enclosing at 
least that part of the X-ray tube from Which the 
X-rayS º exit, Said jacket and Said Shells con 
Stituting a condenser around said X-ray exit of 
the tube, the exterior metallic shell being 
grounded and the jacket and said shells being 
respectively formed. With ray-exit Windows in 
aligned relation and grating-like protective 
hoods connected to said metallic Shell and en 
closing the portions of the tube not surrounded 
by Said metallic Shell, and an anode-cooling de 

O 

vice arranged at one edge of said wall within one 15 
of Said hoods. 

PAUL VIERKÖTTER. 

  


