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1. 
Improvements in or relating to beam-limiting 

diaphragms for X-ray tubes 
Frequently only part of the X-rays emerging 

from the window provided in the sheath of an 
X-ray tube is used effectively. In these cases it 
is advantageous to restrict the Sectional area of 
the beam with the use of a diaphragm having a 
variable aperture. 
Use is preferably made of two or more dia 

phragms, which are differently spaced from the 
focus of the tube. Constructions are known 
which comprise a driving mechanism, with the 
use of which the apertures of all diaphragms 
are varied simultaneously, when the angle Of 
divergence of the emerging X-ray beam must 
be varied. 
For controlling the aperature of so-called slid 

ing diaphragms comprising two pairs of parallel 
plates, the plates of each pair of plates are dis 
placed in opposite sense in a plane at right 
angles to the beam axis. For the simultaneous control of diaphragms arranged one after the 
other, the corresponding plates have been con 
nected by rods which are rotatable about points 
in the plane through the focus of the tube, at 
right angles to the axis of the emerging bean 
and about two axes intersecting one another at 
right angles. A difficulty arises herein that one 
of these axes coincides with the axis of the X-ray 
tube and in that the points of rotation are lo- : 
cated inside the tube. From a structural point 
of view this limitation can be obviated, it is true, 
but this involves complications and enlarges the 
size of the device. In a known embodiment use is 
made of circular guide members to provide a cor- : 
rect guidance for the rods. 
In a further known construction, the larger 

aperture is limited by plates rotatable about axes 
intersecting with one another at right angles in 
a plane outside the tube in front of the exit 
window in the tube sheath. The Smaller aper 
ture is limited by a second set of plates rotatable 
about points in a plane farther away from the 
focus of the tube. They are moved simultane 
ously with the first-mentioned plates. 
The plates limiting the smaller aperture must 

be preferably arranged at a Small distance from 
the focus of the X-ray tube. The invention re 
lates to the construction of a limiting diaphragm 
having at least two successive apertures, in which 
the said distance can be minimized. 
According to the present invention, the plates 

limiting the larger aperture are coupled each 
with a plate of the set of plates limiting the 
smaller aperture in a manner such that at a 
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variation of the apertures the coupled plates are 
shifted in opposite sense relative to the beani 
axis. For this purpose one plate of the pairs 
of plates bounding the smaller aperture may be 
linked by a coupling rod to a plate of the set lim 
iting the larger aperture, located on the other 
Side of the bear), axis and the coupling rods may 
be rotatable about points in a plane intersecting 
with the beam axis at right angles at a point lo 
cated between the two said plate systems. 
In order that the invention may be readily care 

ried into effect, one embodiment thereof will 
now be described in detail with reference to the 
accompanying drawings, in which: 

Fig. 1 shows diagrammatically the course of 
the X-rays and the arrangement of the limiting 
plates and 

Figs. 2 and 3 show in two views a simple coh 
struction according to the invention. 

Fig. 1 shows the anode of an X-ray tube, 
viewed in the direction of the tube axis from the 
cathode. A part 2 of the anode surface is in 
tended to be struck by electrons and is termed 
the focus of the X-ray tube. It constitutes the 
source of X-rays. This is not the only part of 
the anode surface which is struck by electrons. 
Secondary and reflected electrons strike also the 
further surface and produce the so-called scat tered radiation. Substantially the entire front of 
the anode participates in this radiation and al 
though these rays are less penetrating than those 
produced in the focus and although their interi 
sity is smaller, the luminescent material of an 
image surface intended to convert the image pro 
duced by the X-rays into visible radiation is ac 
tivated in a manner such that this scattered 
radiation produces a visible luminescence. 
The figure shows two sets of closing plates 

3 and 4. The set of plates 3 is located at a small 
distance from the anode and the distance of the 
second set 4 from the anode is considerably 
larger. The apertures between the plates are 
chosen such that they exactly permit the effec 
tive X-ray beam to pass. - 

If only the plates 3 are provided, not only the 
effective ray beam but also scattered rays emerge 
from the aperture, forming a wide beam which 
is limited as indicated by the broken lines 5. This 
beam may cover the entire image surface and 
continue to cause troublesome additional light 
around the detail to be observed, even if the effec 
tive beam of rays is further limited. 
This undesirable radiation has considerably 

less effect if only the plates 4 are used. The 
bean Width of the unwanted radiation, indi 
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cated by the broken lines 6, differs in this case 
little from the width of the beam of effective X 
rays between the full lines 7. Now Only at the 
edge of the image produced on the image sur 
face a certain amount of additional light is pro 
duced over a small width. 
Furthermore the geometric unsharpness pro 

duced by the finite dimensions of the focus from 
which the X-rays emerge must be considered. 
The angle between two rays coinciding at point 
8 and emerging from the edges of the focus 2 is 
a measure for the unsharpness produced by the 
effective X-rays. The unsharpness produced by 
the scattered radiation is determined by the angle 
under which the rays from the periphery of the 
anode surface coincide at point 8. If the dia 
phragm is near the focus, the influence of the 
last-mentioned radiation is least troublesome. 
This influence increases proportionally to the in 
crease in distance between the diaphragm and 
the focus. Since the detail sharpness of the im 
:age is strongly reduced at an increase in geo 
metrical unsharpness, a diaphragm Will prefer 
'ably be arranged as near as possible to the 
focus. These considerations lead to the arrange 
ment of two sets of closing plates at different 
distances from the focus. - 

Referring to Figs. 2 and 3, Such a device is 
secured to the sheath 9 of the X-ray tube (). 
The metal wall of the X-ray tube is provided with : 
a window if to allow the X-rays to pass, which 
are produced in the focus 2 of the anode . The 
window may be made of glass or of a metal 
having a low atom numeral, for example, beryl 
lium. The sheath 9 has an aperture in which a 
piece 3 is fitted. The shape of this piece is 
chosen Such that it intimately engages the tube 
wall. It furthermore closes the aperture in the 
sheath 9, so that the latter may be filled out with 
a liquid or gaseous insulating Substance to in 
crease the break-down voltage and to Withdraw 
heat developed in the anode. 

- The closing plates 4 and 5 limit the X-ray 
beam. They are made of material, for example, 
lead, which absorbs X-rays. The plates 4 are 
connected by way of rods 6 with plates 5, these 
rods being rotatably secured at 7 to a ring 2. 
The latter is connected with the fitting piece 3, 
so that the device for limiting the X-ray beam 
may be removed without detaching the fitting 
piece 3. If the distance between the closing 
plates 5 is decreased or increased, the distance 
between the closing plates 4 is also decreased or 
increased, so that by moving one set of plates the 
other set of plates varies the beam width to a 5. 
corresponding extent. 
The device may be extended by one or more 

sets of plates, which are arranged between the 
said two sets of plates. They may also be dis 
placed by means of the crossing rods 6. They is: 
may, for example, serve to prevent secondary X 
rays emerging from the edges of the plates 4 
from reaching the image Surface. 
The connection of the plates with the cross 

ing rods 6 is constituted by two studs protrud 
ing at right angles to the direction of displace 
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4. 
ment, on either side of the plates 8 and extend 
ing in slots 9 of the rods 6. The studs 8 must 
be displaceable in the slots 9, since at a varia 
tion of the aperture size the distances from the 
rotary points of the rods vary. 
When arranging the moving parts, it must be 

considered that the movability of the inner plate 
pairs is not hampered by the rods connecting the 
outer plate pairs. For this reason the plates of 
these two pairs are provided with long studs 8, 
so that the rods co-operating herewith may be 
arranged outside the range covered by the inner 
plates. 
What I claim is: 
1. A limiting diaphragm for the X-ray beam 

of an X-ray tube, comprising a first two pairs of 
displaceable radiation-opaque plates disposed 
adjacent said tube and defining a Small apers 
ture, a second two pairs of displaceable radia 
tion-opaque plates disposed on the side of Said 
first two pairs remote from said tube and defin 
ing a larger aperture than said Small aperture, 
and a plurality of coupling rods each intercon 
necting a plate of Said first two pairs located on 
one side of Said X-ray beam to a plate of Said 
Second two pairs located on the other side of Said 
X-ray. beam, said coupling rods being pivotable 
about points lying in a plane at right angles to 
the axis of the X-ray beam and disposed be 
tween said first and second two pairs of plates, 
whereby the interconnected plates move in op 
posite senses relative to the beam axis when 
the size of the apertures is varied. 

2. A lininiting diaphragm for the X-ray beam of 
an X-ray tube, comprising a first two pairs of 
displaceable radiation-opaque plates disposed 
adjacent said tube and defining a small aper 
ture, a second two pairs of displaceable radia 
tion-opaque plates disposed on the side of said 
first two pairs remote from said tube and defin 
iing a larger, aperture than said Small aperture, 
a plurality of coupling rods each interconnecting 
a plate of said first two pairs located on one side 
of said X-ray beam to a plate of said second two 
pairs located on the other side of Said X-ray 
beam, and a ring-like member disposed between 
Said first two pairs of plates and said Second two 
pairs of plates and lying in a plane at right 
angles to the axis of the X-ray beam, each of 
Said coupling rods being pivotable about points 
on Said ring-like member, the coupling rods con 
nected to the plates of each pair of plates being 
pivotable about the Same point on the ring-like 
member, whereby the interconnected plates move 
in opposite Senses relative to the bean axis when 
the size of the apertures is varied. - 
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