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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 members which are crranged in an as-
sembly to constitute the complete device,

Z-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 feld, although it is not lim-
ited thereto. In the treatment of ailments by
merns of X-rays, it is desirable to be able to con-
centrate a large number of such rays upon g 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 perts 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 cbject of the invention is to provide g ray
directing device which is readily adaptable for
use in any instance in which it is desired to
provide for directivity control of X-rays and the
like.

Another object of the invention is to provide
a device which may function generally in the
manner 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
size.

A further obiect of the invention is to provide
a device which is made up of a plurality of sim-
iler 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
& structure which is adapted for use of multiple
layers of units.

A still further object of the invention is to pro-
vide a device which is well suited for use of radio-
active elements, such as isotope capsules or the
like. to proiect directed rays from such elements.

Other objects and fertures of the invention
will be apparent from the following detailed de-
scription with reference to the accompanying

rawings, wherein

Fig. 1 is a perspective view of a device con-
struected 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 elevationcl 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;
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b Fig. 5 is an elevational side view of such mem-
er;

Fig. ¢ is a sectional view taken along line §—&
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 focrl 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 {8 which are assembled in any desired
humber, as shown in Fig. 1. Each of the mem-
bers i0 is of block-like form and hes slightly
convex sides, as may be seen more clearly in Figs.
2 and 3. This enables the assembly to be curved
and thus enables change of the foecal length, ares,
or shape, and also precludes eny direct radiation
path through cracks or joints. As shown in Figa.
1 to 3, the members 10 may be secured together
by means of two sets of flexible rods extending
through apertures provided in said members, one
set of flexible rods {1 extending in one direction
and the other set 12 extending at right angles
to the first direction. As may be seen in Big, 2,
rods {! have essociated with them set screw
blocks 13 and also set screw blocks 4 which
carry a threaded extension (5 to accommodate a
tightening nut §6. As shown in Fig. 3, the rods
12 have similar associated elements designated
by reference numerals 17 to 20. By mecns of the
arrangement shown, the assembly may be fixed
with any desired degree of curvature within the
Himits established by the convexity of the corm-
ponent members.

As may be seen more clearly in Pigs. 4 to 8,
each of the members (0 is formed of a plurality
of sections which coliectively form the block-
like member with rectangular passages therein
for the transmission of X-rays and the lika.
The parfs or sections of each member 18 are
formed of a material which is nontransmissive
to X-rays, for example lead. As may be geen in
Fics. § and 6, each member 1§ comprises g peair
of interfitting inner sections or parts 2¢ and 22,
and s pair of outer secticns or parts 22 and 24,
The interfitting faces of the inner sectionz 2
and 22 are non-planar, for exsmple they may
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
outer face portions of the inner sections 2{ 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 2T. Preferably, there are
four passages, as may be clearly seen in Fig. 4.
Turthermore, the meeting faces of the inner and
cuter 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 3f{ to prevent
transmission of secondary X-rays. The ridged
formation of the passages is accomplished in a
manner which will be clear from Figs. T and 8.
These figures show the outer section 23 and the
associated inner section 21 which have grooves
32 and 32 formed in their complementary face
portions of the shape shown.

The construction deseribed above provides
traps within the X-ray passages which effective-
1y 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 ahsorbed 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-
1y claimed in copending application Serial No.
319,382, filed November 27, 1852, which is a di-
vision of application Serial No. 118,734, filed
Cctober 5, 1949.

With the four sections or parts of & component
member assempled as shown in Figs. 5 and 6,
they may be held together by means of tubular
members 246 extending through apertures 38 pro-
vided in the sections or parts, the ends of the
tubular members 24 being flared outwardly, as
at 38, to secure the sections together. The tu-
bular members 34 also accommodate the rods
{{ shown in Figs. 1 and 2. The inner sections
24 gnd 22 are also provided with apertures 37,
extending at right angles to the apertures 3% tc
aceommodate the reds 12 shown in Figs. 1 and 3.
With the component members assembled to the
Gesired form, such as shown in Pigs. 1 to 3, the
outer spaces between the component members
may he sealed with lead wool 38 or the like to
prevent any passage of X-rays between the said
members.

Trom the foregoing description, it will hbe seen
that the device as shown in PFig. 1 is composed of
5 plurality of component members arranged in
side-by-side relation and each of which has a
plurality of relatively long and narrow parallel
rectangular X-ray fransmissive 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 com-
ponent members are directed toward a prede-
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
readily possible to obtain different focal lengths
and alsc 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 |0 arranged with a
degree of curvature to establish a focal point
39 at o certain distance from the device. Fig. 10
shows the same component members arranged
withh 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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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
arranged with a different degree of curvature
to give the desired concentration over the larger
area.

Tt 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-
bers 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 comprising a single layer
of component members or units as shown in Figs.
1 to 3. However, a further important feature
o§ the inventicn resides in the fact that the de-
vice may be composed of more than one layer,
with the layers arranged in superposed relation.
Such an arrangement is desirahle where rela-
tively hard rays are invelved, as it provides a
thicker body which will not be penetrated hy
gzuch rays. Furthermore, it enables a change
in the size of the affected area. Further still, it
is ‘possible in such an arrangement to utilize
i*amogc’ciye isotope capsules, radium needles or
the like in cooperative association with the de-
vice so that a radiation soures is provided in as-
cociation with each of the ray passages.

Fig, 11 Nustrates both a multi-layer arrange-
ment and the adaptation of such an arrange-
ntent for use of isotone cansules or the like.
Referring to this fizure, there are shown a first
laver composed of component members (0¢ and
a zecond layer superirmposed on the first layer
and composed of component members 16D, each
of said layers being similar to the single layer in
the device of Figs. 1 to 2. As shown in Fig. 11,
the layers may be secured tozether by means of
the same fastening devices which hold the com-
ponent members in assembled relation. Thus,
the fastening devices may ineclude special mem-
bers 1 and 42 which serve as interlinks between
the two layers above mentioned. It will ke ap-
parent that the passages of the layers must be
aligned to provide the desired ray passages.

As mentioned ahove, s multi-layer arrange-
ment enables use of isotone capsules or the like
in association with the individual ray passages.
This 13 also shown in Fig. 11 wherein g third
layer is provided composed of component mem-
bers {8c. The fastening devices £3 and 44 serve
to secure the third layer to the sscond layer.
As may be seen from the cross-sectional showing
in Fig. 11, the pasasges in the component mem-~
bers {8c have been drilled almogt to the botton
to accommodate isotope capsules 43 or the like
which are simply dropped into the passages 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 46
or the like. With this arrangement, each of the
1sotppe capsules constitutes a l'ad,ioéctive sﬁurce
which is individual to the ray passage with which
the c_:apsule is associated. The rays given 61’? b;;
the isotope capsules traverse the passagegs .amd
emerge therefrom, as shown by tﬁe arrm;/s 47

While certain embodiments of the invention'
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have been illustrated and described, it will be
apbparent 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 parsllel 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 com-
prising flexible rods extending through said mem-
bers for holding them 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 them in assembled relation.
. 8. 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.

- 8. A ray directing deviece 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 fiexible rods extending through
said members for holding them in assembled
relation.

JOHN B. BARTOW.
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