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RAY DIRECTING DEVICE 
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Application December 14, 1950, Serial No. 200,795 
(CI. 250-105) 6 Claims. 

This invention relates to ray directing devices 
for X-rays and the like, and more particularly 
to a novel ray directing device composed of com 
ponent neinbers which are arranged in an as 
Sembly to constitute the complete device. 
X-rays have been used to an increasing extent 

in diagnosis and treatment of ailments of the 
human body, and the present, invention is espe 
cially useful in that field, although it is not lim 
ited thereto. In the treatment of ailments by 
means of X-rays, it is desirable to be able to con 
centrate a large number of such rays upon a par 
ticular Spot or local area of the body. In the 
diagnosis of ailments, it is desirable to be able 
to collect radiation given off by parts of the body 
after introduction of radioactive substances into 
the body. The device provided by the present in 
vention is well adapted for such purposes. 
An object of the invention is to provide a ray 

directing device which is readily adaptable for 
lse in any instance in which it is desired to 
provide for directivity control of X-rays and the 
i.e. 
Another object of the invention is to provide 

a device which may function generally in the 
anner of a lens and which is readily adjustable 

to give different focal lengths and also to give 
different sizes and shapes of the focal area. 
Another obiect of the invention is to provide 

a device which may be manufactured at low cost 
and which may be constructed in any desired 
SZ6. 

A further object of the invention is to provide 
a device which is made up of a plurality of Sin 
ilar units, and the size of which is determined 
by the number of units assembled in any par 
ticular instance. 
A further obiect of the invention is to provide 

a structure which is adapted for use of multiple 
layers of units. 
A still further object of the invention is to pro 

wide a device which is well suited for use of radio 
active elements, such as isotope capsules or the 
like. to proie?t directed rays from such elements. 
Other objects and fectures of the invention 

will be apparent from the following detailed de 
scription with reference to the accompanying 
drawings, wherein 

Fig. 1 is a perspective view of a device con 
structed according to the invention; 

Fig. 2 is a side elevational view taken from one 
side of the device shown in Fig. 1: 

Fig. 3 is a side elevational view taken from an 
other side of the device shown in Fig. 1; 

Fig. 4 is a top view of one of the component 
members of the device; 

ii; 

3 

2 
b Fig. 5 is an elevational side view of such men 
er; 
Fig. 6 is a sectional view taken along line 8-6 

of Fig. 4; 
Figs. 7 and 8 are perspective views of two of 

the sections of a component member; 
FigS. 9 and 10 illustrate different adjustments 

of the device to give different focal lengths; and 
Fig. 11 is a side elevational view of a multi 

layer arrangement. 
Referring first to Figs. 1 to 8 of the drawings, 

the device comprises a plurality of component 
members which are assenbled in any desired 
number, as shown in Fig. 1. Each of the mem 
bers 0 is of block-like form and has slightly 
convex sides, as may be seen more clearly in Figs. 
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2 and 3. This enables the assembly to be curved 
and thus enables change of the focal length, area, 
or shape, and also precludes any direct radiation 
path through cracks or joints. As shown in Figs. 
1 to 3, the members () may be secured together 
by means of two sets of flexible rods extending 
through apertures provided in Said members, one 
set of flexible rods extending in one direction 
and the other set 2 extending at right angles 
to the first direction. As may be seen in iFig. 2, 
rods have associated with them set Screw 
blocks 3 and also set screw blocks A which 
carry a threaded extension 5 to accommodate a 
tightening nut 6. As shown in Fig. 3, the rods 
2 have similar associated elements designated 
by reference numerals 7 to 23. By means of the 
arrangement shown, the assembly may be fixed 
with any desired degree of curvature within the 
limits established by the convexity of the corn 
ponent members. 
As may be seen noire clearly in Figs. 4 to 8, 

each of the members () is formed of a plurality 
of sections which collectively form the block 
like member with rectangular passages therein 
for the transinission of X-rays and the like. 
The parts or sections of each member 8 are 
formed of a naterial which is nontrail Sissive 
to X-rays, for example lead. As nay be seen in 
Firs. 5 anri 6, each men her comprises a pair 
of interfitting inner sections or parts 2 and 22. 
and a pair of outer secticns or parts 23 and 2A. 
The interfitting faces of the inner sections 2 
and 22 are non-planar, for example they ray 
take the form shown at 25, the purpose of this 
being to preclude any possibility of passage of 
X-rays at the junctures of said sections. The 
oute face portions of the inner sections f and 
22, and the inner face portions of the outer sec 
tions 23 and 24 are complementary and are so 
formed as to cooperatively provide X-ray trans 
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missive elements which may be in the form of 
the passages 26 and 27. Preferably, there are 
four passages, as may be clearly seen in Fig. 4. 
Furthermore, the meeting faces of the inner and 
outer sections or parts are of Zig-Zag form, as 
shown at 28 and 29, to preclude any possibility 
of passage of X-rays between said faces, and 
X-ray transmissive passages are formed to pro 
vide ridges or shoulders 30 and 3: to prevent 
transmission of secondary X-rays. The ridged 
formation of the passages is accomplished in a 
manner which will be clear from Figs. 7 and 8. 
These figures show the outer section 23 and the 
associated inner section 2 which have grOOWes. 
32 and 33 formed in their complementary face 
portions of the shape shown. 
The construction described above provides 

traps within the X-ray passages which effective 
ly prevent passage of secondary X-rays produced 
by a primary ray striking a surface. As may be 
seen from Fig. 6 such secondary rays will be dis 
sipated or absorbed within the device. 
The trap feature is claimed in this applica 

tion only in the particular construction provided 
by the present invention. Such feature is broad 
ly claimed in copending application Serial No. 
319,382, filed November 27, 1952, which is a di ai vision of application Serial No. 119.734, filed 
October 5, 1949. With the four sections or parts of a component 
member assembled as shown in FigS. 5 and 6, 
they may be held together by means of tubular 
members 24 extending through apertures 3 pro 
vided in the sections or parts, the ends of the 
tubular members 34 being flared outwardly, as 
at 36, to secure the sections together. The tul 
bular members 34 also accommodate the rods 
| shown in Figs. 1 and 2. The inner Sections 
2 and 22 are also provided with apertures 37, 
extending at right angles to the apertures 33 to 
accommodate the rods 2 shown in FigS. 1 &nd 3. 
With the component members assembled to the 
desired form, such as shown in Figs. 1 to 3, the 
outer spaces between the component members 
may be sealed with lead wool 38 or the like to 
prevent; any passage of X-rays between the Said 
eels. 
From the foregoing description, it will be seen 

that the device as shown in Fig. 1 is composed of 
a plurality of component members arranged in 
side-by-side relation and each of which has a 
lurality of relatively long and narrow parallel 

rectangular X-ray transmissive elementS or paS 
sages. In the illustrated embodiment, each of 
the component members 0 has a group of four 
mutually parallel passages. By shaping the en 
tire assembly to concavo-convex form, as shown 
in Figs. 1 to 3, the groups of passages of the COn 
ponent nembers are directed toward a predie 
termined area, on which it may be desired to con 
centrate X-rays or from which it may be desired 
to collect X-rayS. 
By adjusting the curvature of the device, it is 

leadily possible to obtain different focal lengths 
and also to provide for different areas of Con 
centration at different distances from the device. 
By way of illustration, Fig. 9 shows a number of 
the component members arranged with a 
degree of curvature to establish a focal point 
SS at a certain distance from the device. Fig. 10 
shows the same component members arranged 
With a greater degree of curvature to establish 
a focal point 49 at a smaller distance from the 
device. Adjustment of the curvature of the 
component members also enables coverage of a 
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4 
desired area, at a particular distance from the 
device. Where it is desired to provide for con 
centration on a small area, the device may be 
Composed of a certain number of component 
members arranged with a degree of curvature 
So that they all concentrate on a small focal area. 
Where the same degree of concentration is de 
Sired over a larger area, the device may be com 
posed of a larger number of component members 
alranged with a different degree of curvature 
to give the desired concentration over the larger 
area, 

It Will be apparent from the foregoing descrip 
tion that the manufacture and assembly of the 
device provided by the invention is greatly facili 
tated by the fact that similar component mem 
bel's are used, and furthermore the sections or 
parts of Said members are the same. Moreover, 
manufacturing tolerances are not at all critical. 
The description thus far has been with refer 

ence to an embodiment cemprising a single layer 
of component inembers or units as shown in Figs. 
1 to 3. However, a further important feature 
of the invention resides in the fact that the de 
vice may be composed of more than one layer, 
With the layers arranged in superposed relation. 
Such all arrangement is desirable where rela 
tively hard rays are involved, as it provides a 
thicker body which will not be penetrated by 
Such rayS. Furthermore, it enables a change 
in the size of the affected area. Further still, it 
S possible in Such an arrangement to utilize 
radioactive isotope capsules, radium needles or 
the like in cooperative association with the de 
Vice so that a radiation source is provided in as 
Sociation. With each of the ray passages. 

fig. 11 illustrates both a multi-layer arrange 
inent and the adaptation of such an arrange 
ment for use of isotope capsules or the like. 
Referring to this figure, there are shown a first 
layer composed of component members 0d and 
a Second layer superinrposed on the first layer 
and composed of component members b, each 
of Said layers being similar to the single layer in 
the device of Figs. 1 to 3. As shown in Fig. 11, 
the layers may be secured together by means of 
the same fastening devices which hold the com 
ponent members in assembled relation. Thus, 
the fastening devices may include special mem. 
bers and 42 which serve as interlinks between 
the two layers above mentioned. It will be ap 
parent that the passages of the layers must be 
aligned to provide the desired lay paSSages. 
As mentioned above, a multi-layer arrange 

ment enables use of isotope capsules or the like 
in a SSociation with the individual l'ay 22.SSages. 
This is also shown in Fig. 11 wherein a third 
layer is provided composed of COOnent, ner 
bers (c. The fastening devices 63 and 44 serve 
to Secure the third layer to the second layer. 
As may be seen from the cross-sectional showing 
in Fig. 11, the pasasges in the Congonent nen 
bel's ec have been drilled almost to the botton 
to accommodate isotope capsules 45 O' the like 
which are simply dropped into the p2.SSages and 
are retained therein by virtue of the restricted 
lower ends of the passages. The spaces above 
the isotope Capsules are filled with lead wool 4 
or the like. With this arrangement e&ch of the 
isotope capsules constitutes a radioactive SOUIce 
which is individual to the ray p3.SSage Wiiti which 
the capsule is a SSociated. The 'ays given off by 
the isotope capsules traverse the passages and 
emerge therefrom, as shown by the arrows 4. 
While certain embodiments of the invention 



5 
have been illustrated and described, it will be 
apparent that various modifications and other 
embodiments are possible within the Scope of the 
invention. 

I claim: 
1. A ray directing device for X-rays and the 

like, comprising an assembly of component block 
like members in side-by-side relation, each of said 
members being composed of material which is 
non-transmissive to said rays, and each of Said 
members comprising complemental sections or 
parts forming rectilinear passages for transmis 
sion of said rays, said sections being formed to 
provide ridges or shoulders in said passages to 
prevent transmission of secondary X-rays. 

2. A ray directing device for X-rays and the 
like, comprising a curved assembly of component 
block-like members in side-by-side relation, each 
of said members being composed of material 
which is non-transmissive to said rays, and each 
of Said members comprising complemental Sec 
tions or parts forming parallel rectilinear paS 
sages for transmission of Said rays, the degree 
of curvature of said assembly determining the 
focus of the device, said sections being formed to 
provide ridges or shoulders in Said passages to 
prevent transmission of Secondary X-rays. 

3. A ray directing device for X-rays and the 
like, comprising a plurality of block-like mem 
bers having longitudinally convex sides and 
arranged in side-by-side relation, each of said 
members having parallel longitudinal rectilinear 
ray transmissive elements but being otherwise 
non-transmissive to Said rays, and means con 
prising flexible rods extending through said men 
bers for holding then in assembled relation. 

4. A ray directing device for X-rays and the 
like, comprising a plurality of block-like mem 
bers having longitudinally convex sides and 
arranged in side-by-side relation, each of Said 
members being composed of material which is 
non-transmissive to said rays, and each of Said 
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members comprising complemental Sections or 
parts forming parallel longitudinal rectilinear 
passages for transmission of Said rays, and means 
comprising flexible rods extending through said 
members for holding thern in assembled relation. 

5. A device according to claim 4, wherein said 
sections or parts are formed to provide ridges 
or shoulders in said passages to prevent trans 
mission of Secondary X-rays. 

6. A ray directing device for X-rays and the 
like, comprising a plurality of block-like mem 
bers having longitudinally convex sides and 
arranged in side-by-side relation, each of said 
members being composed of material which is 
non-transmissive to Said rays, and each of Said 
members comprising a pair of interfitting inner 
Sections or parts and a pair of outer Sections or 
parts complemental to said inner sections and 
forming therewith parallel longitudinal rectilin 
ear passages for transmission of said rays, and 
means comprising flexible rods extending through 
said members for holding them in aSSembled 
relation. 

JOHN B. BARTOW. 
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