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X-RAY TUBE HAVING EXTERNAL MEANS T0 - 
ALIGN ELECTRODES 

The invention relates to an X-ray tube whose elec 
trodes (anode and cathode) are connected with the 
tube bulb in a vacuum~tight manner. 
The bulb of known X-ray tubes usually consists of 

glass. The anode is then soldered to a ring consisting of 
an alloy having the same thermal expansion coefficient 
as glass and sealed-to the bulb by glass. The cathode is 
usually mounted on a glass pinch. After assembly the 
ends of the glass bulb and of the pinch are heated, bent 
over towards each other and-fused together. As a 
matter of course this method of assembling does not 
permit an accurate alignment of the anode and the 
cathode. With X-ray tubes having a long electron path 
between the filament of the cathode and the target 
plate of the anode and with X-ray tubes radiating 
spherically this construction does not always provide 
useful results. Particularly with the last-mentioned 
type, in which the anode has the shape of a cone, the 
upper tapering part of which has to receive the electron 
beam in order to obtain a uniform radiation intensity in 
all directions at right angles to the tube axis, the 
required relative positionsof'cathode and anode have 
to be‘ accurate within a tolerance of a fraction of a mil 
limeter. Such an accuracy cannot be attained in the 
known structure. 
Moreover in the known X-ray tubes local fusion of 

the target plate may occur during the first hours of 
operation and particularly during the running-in 
period, in which the power of the X-ray tube is 
gradually raised from an appropriate value to the 
nominal power. Said fusion is caused by residual gas 
released from the tube parts upon being heated, said 
gas being ionized by the voltage applied to the tube and 
affecting the ?eld so that the electrons, which normally 
impinge upon a surface of 2 X 3 mms, are focused at 
one point. At this point temperatures are produced 

- which result in fusion of the electron target plate. The 
surface is thus locally roughened so that the useful 
radiation is reduced. Owing to this substantially pot 
shaped disturbance of the target plate the tube 

_ becomes unserviceable, although the further portion of 
the target plate and the tube are still correct (the 
residual gas released is bound fairly rapidly by the get 
ters provided). 
The invention has for its object to avoid these disad 

vantages. According to the invention this is achieved by 
connecting at least one electrode, preferably the 
cathode, with the tube bulb by way of a deformable in 
termediate member, the deformation of which results 
in a variation of the place of the focal spot. 

In general it is efficient to connect only the cathode 
through such an intermediate piece with the bulb of the 
tube, because the cathode has a smaller weight than the 
anode. The deformable intermediate piece permits of 
shifting the cathode and the anode relatively to each 
other so that, for example, with conical anode X-ray 
tubes the‘ focal spot is accurately concentrical to the tip 
of the conical anode. in X-ray tubes whose target plate 
is sealed at one place the focal spot can be located on 
an undamaged surface portion. ,_ 
The drawing shows an embodiment of the invention, 

wherein 
FIG. 1 is a cross sectional view and 
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2 
P10. 2 a plan view of an X-ray tube embodying the 

invention and a device for varying thefocal spot loca 
tion is shown. 7 

For the sake of clarity the connection of ‘the anode 2 
with the glass bulb »l is not shown in the drawing: it may i 
be made in known manner by means of a ring of an 
alloy (tradename Vacon) having the same heat expan 
sion coefficient as glass, one end of said ring being sol 
dered to the anode and the other end being sealed to 
the glass bulb. in this way a rigid connection is 
established between the anode and the glass bulb. 
The cathode 3 comprises a ?lament 4 and a cathode 

pot 5 acting upon the electron path, which elements are 
secured to a plate 6, to which is furthermore secured an 
external protecting cylinder 7 of nickel. The plate 6 is 
held by a metal sleeve 8, which is slipped on a further 
metal sleeve 9, to which it is secured. The metal sleeve 
9, whose end projecting into the glass bulb is hermeti 
cally closed by a glass passage, is secured to a disc 11, 
from which it protrudes over about 10 mms. The disc 
11 is secured to a ring '12 of Vacon, which is sealed in 
turn to the giass bulb 1. The connection between the 
parts 5 to 9 and 11, 12 of the cathode may be 
established in known manner by hard solder or by 
welding. ' ' 

The positions of the filament 4 and of the cathode 
pot 5 and hence also the position of the focal spot can 
be varied in this construction by displacing the sleeves 
8 and 9 relatively to the disc 1 1, without an appreciable 
load on the metal-glass connection between the ring 12 
and the glass bulb l. The drawing shows a suitable 
device for adjusting or displacing the focal spot. It com 
prises a bipartite sleeve 13, which is slipped onto the 
ring 12 and is tightened by means of screws 20 (FIG. 
2). The lower end of the sleeve 13 has a guide in which 
a ?ange l4'can be turned over at least 360° about the 
axis of the tube. The ?ange 14 has a tapped hole for 
receiving a screw 15, the inner end of which is provided 
with'a suitably shaped extension 16, which engages a 
tube 17 of hard steel having a thick wall and being 
slipped into the cathode sleeve 9. The cathode 3, that is 
to say the filament 4 and the cathode pot, are thus dis 
placed in'the direction of the screw 15, the extent of 
the de?ection being determined by the pressure ex 
erted by the screw 15 on the tube -17. - 
The adjustment of the focal spot to the tip of the 

anode cone may be carried out as follows: The X-ray 
tube driven by nominal voltage and an appropriate cur 
'rent is arranged on a .radiation density container pro 
vided with a radiation measuring chamber and turned 
by means of a motor once over 360° about its own axis. 
The radiation intensity can be automatically registered 
in dependence upon the relative angles of rotation. The 
screw 15 with the ?ange 14 is moved into the position 
corresponding to the minimum indication and 
tightened. The connection between the disc 11 and the 
sleeve 9 is plastically deformed to an extent such that a 
repeated measurement exhibits a more uniform dis 
tribution of the dosage (deviation smaller than 10 per 
cent) along the periphery. ' > ' 

Owing to the deformation comparatively strong 
residual ‘stresses are left in the metal parts 9 and 11. 
Therefore, the screw 15 is loosened so that the cathode 
slightly returns to its initial position. ‘The final ?xation 
of the cathode can then be performed bymeans of a 



3 
steel plate 18, slipped onto the cathode sleeve 9 and 
preferably welded thereto, said plate having at least 
three tapped holes evenly distributed along the 
periphery for receiving the same number of screws 19, 
which can be drawn against the disc 11 so that the 
cathode can be displaced in any direction. When the 
usually slight subsequent adjustment of the cathode has 
been performed, the screws 19 are secured in place 
against unintentional screwing. Since ‘the adjusting 
device 18, 19 remains on the tube,rit is ensured that the 

. adjustment is maintained. 
in most cases'an adjustment by means of the adjust 

ing device 13 to 17 is even redundant because the ad 
justment obtainable by means of the assembly 118, 19 is 
sufficient. However, also in this case, subsequent to the 
first displacement, the adjusting device has to be 
released and subsequently retightened, in order to 
reduce the mechanical stress in the parts 11 and 9. 

' Apart from the deformable intermediate piece (8, 9, 
11, 12) 7 shown in the drawing, other intermediate 20 

pieces may be used. his only essential that the tube _ 
should be disposed on a carrier (8, 9), which can be 
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moved from without, while the end of the glass bulb is 
not exposed to high mechanical stress. For this purpose 
it is efficient to use between the glass bulb and the 
sleeve 8, 9 a bottom piece 11 which is at right angles to 
the axis of the tube and which is bent relatively to the 
sleeve 8, 9. 
What is claimed is: 

‘ 1. An X-ray tube comprising an evacuated envelope, 
a plurality of electrodes within said envelope, a 
deformable rigid intermediate member connecting one 
of said electrodes to said envelope in a vacuum tight 
manner for laterally moving one electrode relative to 
the other, said deformable rigid intermediate member 
comprising a sleeve supporting the one electrode, a 
cup-shaped part secured to said envelope and sleeve, 
said cup-shaped part having a disc-shaped bottom ar 
ranged at right angles to said sleeve, and a plate having 
at least three relatively shifted tapped holes for receiv 
ing screws to be tightened against said disc-shaped bot 
tom, ‘and means for deforming said intermediate 
member to vary the position of the one electrode. 
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