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5 the human body, machines or the like, or for 
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X-rays, rays from radioactive substances 
and the like emitted from a source of radiant 
energy, as is well known, spread out in all di 
rections from the source and do not show reg 
ular reflection or refraction and hitherto it 
has not been possible to properly concentrate 
or disperse them. This, however, is fre 
quently required in order, for instance, to 
enable the concentration of the rays to the 
exact spot within the body of the patient to be 
treated and thereby avoid injury to other 
parts not requiring treatment, or for obtain 
ing enlarged ol' diminished photographic or 
fluoroscopic pictures of the internal parts of 
making enlarged pictures of microscopically 
small opaque subjects. 
The object of my invention is to provide a 

comparatively simple method of and means 
for converging or diverging such rays for 
the purposes mentioned or other purposes, 
where the same may be required. 
While in the following I will describe and 

illustrate my new method and apparatus as 
applied to X or Roentgen rays, I wish it 
to be expressly understood that my invention 
is just as well applicable to rays from radio 
active substances and also to visible, ultra 
violet and infrared rays and to electro-mag 
netic and acoustic waves in all cases where the 
ise of lenses or mirror's is too expensive or 
results in too much absorption or is unde 
sirable for any other reason. . 

It must also be expressly understood that 
the aethod and apparatus hereinafter de 
seried and shown are only some elabodi 
ments of my invention and that since various 
modifications may be made by those skilled. 
in the art without departing from the prin 
ciple thereof. I do not wish to restrict myself 
to the details described and shown. 
My invention will be hore fully understood 

y reference to the accompanying drawing 
illustrating means for carrying out lay meth 
od and in which Fig. 1 is a vertical section of 

X-ray apparatus equipped with my new 
lineans: Fig. it is a diagrammatic view of the 
same apparatus changed to perform love 
inents somewhat different from those of Fig. 

, when it is desired to make the rays di 
yeigent: Fig. 2 is a cross section on line 2-2 
of Fig. 1: Figs, 3, 4, 5 and 6 are diagrams il 
lustrating the principle on which my in yen 
iiaa is based: Fig. 7 is a modi E h; feation is 
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1924. Serial No. 712,889. 
apparatus: Fig. 8 is a cross section on line 
S–S of Fig. 
means for transmitting motion to one of the 
diaphragms: Figs. 10 and 11 are diagram 

; Fig. 9 is a modification of 

matic views at right angles to one another of 
a modified X-ray tube, and Fig. 12 shows 
an arrangement for directing rays from a plu 
rality of Sources upon a single point. 
According to my invention, I separate 

from the rays, for instance, X-rays, emitted 
from the target of one of the usual X-ray 
tubes, a narrow beam by means of one or more 
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diaphragms. Changing the position of the 
diaphragins relative to the source of rays and 

tive to the body or object which is to be ra 
diated through, the said narrow beam is 
caused to follow predetermined directions. 
On its path to and through the body. In or 
der to make the rays converge toward a de 
sired focal point or diverge from a focal point. 
different from that of the natural source of 
emission, the source of rays and one or more 
diaphragms are moved in space relative to 
one another and to the body and to the pho 
tographic film or fluoroscopic screen in such 
a way that the point of emission of the rays 
and the passage left open by all diaphragms 
i’emain always on a straight line swinging 
around a fixed point as a center, so that the 
beam of rays, passing thi'ough is always di 
rected toward or from said focal point. These 
movements are so controlled as to direct the 
beam of rays successively and continuously 

of both diaphragms and source together rela 
70. 
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through all parts of the body to be radiated. 
To radiate through bodies of big dimen 

sions, a plurality of equidistant and equal 
sources of rays may be used connected each 

90 

with its own system of moving diaphragms 
and moved simultaneously in such a way that 
all beams of rays shall be directed towards 
One common focus. . 

All movements are designated as relative 
movements. That means that instead of mov 
ing the source of rays and the diaphragms 

keeping the body and the recipient of the 
energy (film, screen, etc.) at rest, exactly the 
same results may be obtained by moving say 
the body and the diaphragms, and keeping the 
source of rays and the recipient at rest, or 
by moving the source of rays and the body, 
and keeping the diaphragms and recipients 
at rest. To obtain a divergeace or ceiver 
gence of this rays, at least; iiii if this iiid eles 
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ments must be moved, but there can be also 
combinations of movements of more than two 
of them giving the same relative motions. 
The principle of my invention best illus 

trated in the diagrams, Figs. 3, 4, 5 and 6, is 
as follows:- 

Let T (Fig. 4) be the target of an X-ray 
tube, a radioactive substance or generally a 
source of radiant energy; iP a photographic 
plate, film, fluorescent screen or other recip 
ient of energy or rays; 25 a diagi'all of suit 
able material thirough wiich the rays coll 
not pass except through its opening 26 (for 
X-rays or radiun rays the material of the 
diaphragan hay be lead) and finally let 3 
denote the body to be fireated or radio 
graphed. It is divio is that it tie tube is 
moved freim T to ''' and he diaphiagan 25 is 
moved at the saille tile to position 25, SO 
that its opening 26 alway's remains with the 
target on a straight line Erning around the 
point F as Gn an axis, the narrow bean of 

se tire triangle 
TT. F. and that this will be the saiahe rest it 
as when the 'ays are made to converge to 
ward F by a leise or a spherical mirror, if 

... 

rays will gradually cover the e: 

the diaphragm 25 is moved in the same dii'ee 
tion as the target T, the focus F is below or 
behind the diaphragm, as in Fig. 4, and the 
rays are thus made to converge. if the target 
T and the diaphragm 25 are moved in oppo 
focus F is located between the target T aid 
the diaphragm, the rays a 'e caused to di 
verge. may 

site directions according to Fig. 5, and the 
8. 

The first named air angement. 
be used when it is desired to effect concen 
tration of the rays to a single spot of the 
body treated or to obtain reduced photo 
graphic or filliorescopic pictures, while the 
second arrangeinent will be used when it. 

- ls to stimulate seeds by X-ray treatient or to 
roduce enlarged photographic X-ray pic 

tures. The divergence of rays by my method 
is preferable to the natural divergence of 
the rays when emitted from the target, be 
cause by my method, can adjust the focus 
to be much sharper than the natural focus 
and this can produce; a much sharper en 
larged picture, and also can bring the foci 
much nearer it; the body and have a cone o 
rays with a rich wider angle. It is obvious 
that, to radiate through bodies having three 

the descri 

i 
if : 

(iiensions, led ovements of the 
passed beams of rays mist be carried out not 

s two iii'ections, 
as to ech othe'. This 
as will lie he'eilin:fe 

s: - i}}'ei 
erably a jight, ang 

: g: shed, 
* . . . . a ray - . . . . . . . . . . . . . . . . . . . . show, by using two separate (lapii’aguls 

its no wins a with sits g at right angles to each 
other and in such a manner that after each 
stroke of one diaphragm and the source the 
other and the source are advanced a certain 
distance. The X-rays will then describe a 
zig-zag line, as shown diagrammatically in 

1,704,477 
Fig. 3. Or the same result may be accom 
plished by having a diaphragm together with 
the source revolving in concentric circles 
around a coinimon axis and at the same time 
moving in radial direction, thereby describ 
ing a spiral as shown diagrammatically in 
Fig. 6. 

In the appar 
2, assume the X-ray or Roentg 
be of the well known construction, compris 
ing the usual target from which rays are 
emitted in well known manner' furthe' as 
Sume that the apparatus here shown is of the 
kind used for medical treatment or for talk 
ing X-ray pictures or the like. Such appa 
latts ordinai'ily comprises a table or rest R. 
above which is adjustably stipported the X 
'ay tube T by means of a post oil standard, 
which is arranged at one side of the table. 
This post, according to the present ex 

ample, is movably supported by arms 11, 11 
oil suitable guides 12, 12' and is adapted to be 
recipiocated longitudinally of the table by 
neans of a crank an 13 driven from a suit 

atus shown in Figs. 1, 1 and 

able source of power (not shown). Pio 
jecting across the table and suitably fixed to 
an upper part of the post is a horizontal 
frame or guide 14 on which is movabiy 
mounted the X-ray tube or other source (if 
rays by means of a carriage i5 G3 the like. 
This carriage, for purposes to be hereafter 
described, may be fed transversally of the 
table on its guide 14 through a screw spindle 
16, which works in a nut, 17 provided at and 
fixed to one end of said carriage. The screw 
spindle is rotatively borne in bearings 18, 9 
provided at the ends of the guide 14 and is op 
erated through the medium of bevel gears 20 
21. The bevel gear 21 is fixed on a vertic: 
spindle 22 rotatively supported at its ends in 
brackets 23, 23 (Figs. 1 and 2). 

Fixed to and projecting from the 
below and parallel to frame 14, is a 
frame or guide 24 extending above and aci'oss 
the table R and on which is slidally support 
ed a screen or diaphragm 25 of suitable 
opact!e material through which the ': 
not pass, such as lead in case of X or radio 
active rays, and which is provided with a slit 
26 extending transversally thereof. This slit 
for as a passage for the 'ay's emitted from the 
tube, as will be hereinafter described and may 
be made adjustable in size in any suitable 
Inanner (not shown). 

immediately below he screen or dia 
phragini 25, I provide a second screen or di 
phragm 27 arranged parallel to the former 
and extending transversally Gif and substan 
tially over the entire width of the table or 
rest R. This screen is provided with a slit. 
28 extending at a right angle to the slit. 26 and 
substantially throughout the length of the 
diaphragm and is slidably supported on 
guide rails 29 fixed by arms 30 to the table 
R. In order that the rays be directed in a 
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converging or diverging manner, according 
to the method hereinbefore described and il 
lustrated in the diagrams Figs. 3-5, the move 
ments of the diaphragms must be coordinated 
with the movements of the source of rays in 
such a way, that the passage of the rays will 
constantly lie on a straight line swinging 
around the desired focal point. To this end, 
according to the present example, the follow 
ing construction is used:- 
The diaphragm 25 and the carriage 15 of 

the tube T are operatively connected by ver 
tical joints 31 to parallel arms 32, 32', which 
in turn are connected by universal joints 31 
to a telescopic pendulum 33 fulcrumed by a 
ball or other universal joint 33 to a vertically 
adjustable bracket 34 projecting from one 
side of the rest R. On the opposite side of 
the rest R, a second telescopic pendulum 349. 
is adjustably fulcrumed with its lower end 
at 35 and connected to a bracket 36 project 
ing from the post 11. An intermediate tele 
scopic section 34 of said pendulum is con 
nected at 27 to said second diaphragm 27. 
It is obvious that due to this pendulous con 
nection of the diaphragms 27 with the post 
11, during the forward and backward nove 
ments of said post longitudinally of the table 
R, the tube T and the diaphragm 27 will move 
Synchronously but through different dis 
tances, as shown in Fig. 4, and so that the 

5) 

beam of rays passed through the rectanagular 
intersections of the slits 26 and 2S will always 
be directed towards a point located on a con 
tinuation of the axis of the fulcrum 35. The 
particular position of the focal point on this 
line depends on the initial relative position 
of the source of rays Tand the diaphragm 25, 
which, according to Fig. 1, would be nearly 
in the center of the table. The to and fro 
movement of the diaphragm 25 together with 
the post 11 and the source of rays T, as car 
iied out in a direction parallel to the length 
of its slit. 26, gives the same result, as if this 
diaphragm would be stationary during the to 
and fromovement. It is introduced oily for 
purposes of convenience, inasmuch as it per 
nits the employment of a smaller diaphragm. 
During one stroke of the to and fro move 
ment, the beam of rays remains in one plane 
and only a narrow layer of the body is radi 
ated through. . . 

In order to pass through the whole body, 
aftei' every stiroke of the to and fro movement. 
steps must be made by the source of rays T 
and the diaphragm 25 in a direction at right 
angles to the pendulous motion in accordance 
with the diaphragm shown in Fig. 3. These 
intermittent displacements of the source and 
diaphragm are accomplished according to the 
present example through the medium of the 
screw spindle 16, which is adapted to advance 
the carriage 15 transversally of the table at 
the end of each stroke a small distance. To 

crums. 33, 35. 
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this end, the spindle 22 from which motion 
is transmitted to the screw spindle 16through 
the bevel gears 20, 21 carries at its lower end 
a star wheel 36 or the like and project 
ing from the corresponding side of the rest R. 
and near each end thereof is a finger or pawl 
37, 3 projecting into the longitudinal path 
of said wheel. As the star wheel, during the 
reciprocation of the post 11, reaches the finger 
at either end, it receives a short turn, which it 
transmits to its spindle 22 and thence to the 
screw spindle 16 as a result of which the tube 
T will make a short advance transversally of 
the table R at the end of each stroke. This 
short displacement of the tube will cause the 
pendulum 33 to Swing on its fulcrum 33 and 
as a result thereof, the diaphragm 25 will 
be pulled in the same direction synchronously 
with said tube, but a distance shorter than 
that of the tube displacement, in proportion s 

to their distances from the fulcrum, and thus 
the rays passing the slit 26 will again be in a 
plane going to the previous focal point, 
The diaphragm 25 has its slit adjusted to 

such a width, that the displacement of the dia 
phragm after every stroke will be equal ex 
actly to this width and so all consecutive 

80 
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layers of the body without any interruption 
and overlapping will be step by step radiated 
through. . . . . . . . 

From the foregoing, it will be seen that 
by the described combined movements of the 
tube and of the two diaphragms. 25 and 27, 
the diaphragms moving in the same direction 
as the tube, the rays will be made to con 
verge toward a focal center, located between 
the diaphragms and the table R as per dia 
grain (Fig. 4), which focal center can be ad 
justed by the vertical adjustment of the full 

In order to cause the rays to diverge, the 
movement of the diaphragms 25, 27 must be 
made to proceed in opposite directions to 
those of the tube T. To accomplish this, ac 
cording to the present example shown some 
what diagrammatically in Fig. 1, the pen 
dulum 33° has fulcrumed to its upper end a 
double armed lever 36 the free end of one 
arm of which is connected to the arm 32 of 
the tube carriage 15 and the free end of the 
other arm of which is connected to the arm 
32 of the diaphragm 25. The diaphragm 25 
being initially positioned near the side of the 
table R opposite to that at which the tube 

00 

5 

O 

T is arranged, the arm 32 is made in this 
case correspondingly shorter. On the other 
hand, the telescopic pendulum 34 of the dia 
phragm 27 has its upper end pivoted central 
ly to an arm 37 whose ends are connected 
to the tube carriage and the diaphragm 27. 
It will be seen that while the tube Trecipro 
cates longitudinally, the diaphragm 27 will 
move in opposite direction longitudinally 
of the table and when the tube is displaced 
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transversally at the end of each stroke, the y 
diaphragm 25 will move in a direction op 
posite thereto. 

In Figs. 7 and 8, a modification is shown 

rays is effected by simultaneous circular and 
radial movements of the tube and of a dia 
phragm, resulting in a spiral motion, accord 
to the diaphragun in Fig. 6. To this end, the 
carriage 15 of the tube T may be slidably sus 
pended from a horizontal frame 38, which 
is fixed to a vertical spindle 39 journaled in 
the ceiling, as at 40. A second frame 41 for 
the slidable support of a diaphragm 25 ar 
ranged parallel to and below said frame 38 
is rigidly suspended from the latter by rigid 
arms 42. The spindle may be rotated from 
a suitable source of power (not shown) 
through geais 43.44 or the like. On a Sup 
port 45 or the like also fixed to the ceiling 
are fixed centrally relative to the spindle 
39 two pulleys 46, 47 of different diameters 
to one of which is attached one end of a 
cord 48 or the like connected, as at 48 to the 
carriage 15 of the tube and to the other of 
which is attached one end of a cord 49 con 
nected to the carriage of the diaphragm 25, 
as at 49. Both carriages may be inder the in 
fluence of springs 50, 50 or the like. When 
the spindle 39 and consequently the frames 
38 and 41 are revolved, the tube T and dia 
phragm 25 will be moved in circles at: }; : 
the axis of said spindle. Simultaneously the 
cords 48, 49 will be caused to wind around 
the two pulleys and thereby the tube T and 
the diaphragm 25 will describe spirals with 
different radial velocities, according to the 
ratio of the diameters of the two pulleys. In 
order to radiate through the whole body 
without intermissions or without overlap 
ping of the neighboring circles of the spiral, 
the width of the diaphragm slit in radial di 
rection must be equal exactly to the differ 
ence between the circumferences of the pull 
leys 46 and 47 (2n(R-r), if R and r denote 
the radii of said pulleys). When the dia 
phragm 25 moves radially in the same direc 
tion as the tube, the rays will be caused to 
converge towards a point located below the 
diaphragna. For causing the rays to diverge 
from a focal point located above the dia 
phragm, the diaphragm will have to radially 
move in opposite directio:) to that of the tube 
T. This can be readily accomplished by 

to the right side of the latter over two pull 
leys on the right side of the frames 41 and 
38 (not shown), so that while the tube will 
nove towards the axis, the diaphragm will 
love away from it. 

It is also obvious that the swinging move 
ment of any of the pendula 33 and 34 may 
be effected by electro-magnets, and so all 
movements of the tube T and of the other 
diaphragm 25, as in the modification shown 

whereby the covering of a surface by the 

connecting the cord leading to the diaphragm 
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in Figs. I and 2, may be obtained in a purely 
electro-magnetic way. Thus, according to 
Fig. 9, the pendulum 34, which causes the 
reciprocation of the diaphragm 27 may be 
attached to the rods 51, 51’ sliding in the in 
side of two coils 52, 52' arranged at opposite 
sides of the pendulum near the axis of the lat 
ter. When direct current is used, the rods 
51, 51 preferably will be made from soft 
iron and the current by means of a suitable 
commutator passed through the two coils not 
simultaneously but alternately. When alter 
rating clii'i'ent is used, the rods 51, 51 may 
be per;lainent magnets of electro-magnets 

- fed by direct current. By such arrangement, 
the construction and the reversing of the 
aovements of the diaphragms are consider 
sibly simplified. 
A further simplification of my method and 

agai'atus, when applied to X-rays, may be 
obtained by the following construction:- 

Since the source of the rays in the case of 
X-rays is the spot where the beam of the 
cathode rays (electrons flying from the cath 
ode) strike the target of the anticathode, the 
movement of the source of rays may be ef 
fected by alternate deflections of the cathode 
rays. To this end, the tube T may be so con 
structed that in front of the cathode 53 (Figs. 
0 and 11), (or the filament in the case of a 
Coolidge tube), an electro-magnet 54 is pro 
vided with the magnetic field in a vertical 
direction. Opposite the cathode, provide 
an elongated anticathode 55. On energizing 
the electro-magnet by an alternative current, 
the cathode rays will perform a pendulous 
motion in the horizontal plane so that theim 
pact spot of the cathode rays, which is the 
Source of the X-rays, will be caused to oscil 
late. This will replace the mechanically ef 
fected reciprocating movement of the tube T 
heretofore described. The corresponding 

?t - - movement of the diaphragms can be in such 
case accomplished by means of an electromo 
tor moving synchronously with the same pe 
riod as the alternating current feeding the 
electro-magnet 54 or by means of an electro 
magnetical device like that which is shown in 
Fig. 9, fed by the same alternating current. 
On the other hand, the transversal displace 
ment of the tube and diaphragms may be ef 
fected by the same means as heretofore de 
scribed and illustrated by Figs. 1 and 2. 

Fig. 12 illustrates a plurality of equidis 
tant and equal sources of rays 61, 62, and 63 
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20 
shown with a system of diaphragm plates so 
arranged that all the beams of rays are di 
rected to one common focus 69. Owing to the 
fact that the upper plate 64 is provided with 
three slots a separate set of diaphragm plates 
for each beam of rays is not necessary in this 
particular modification. 
This same Fig. 12 also shows the focal point 

located within the body being irradiated 
that is, within 67, and illustrates the use o 
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the invention for treatment of internal path 
ological conditions rather than for the photo 
graphing of such conditions. Assume some 
abnormality located deep within a body 67 
and located at point 69. Should it be desired 
to destroy or treat the abnormality with pow 
erful rays and at the same time avoid injury 
of the surrounding healthy tissue the ar 
rangement suggested by Fig. 12 Would prove 
very effective. 
What I claim is:- - . 
1. Apparatus for controlling rays of 

radiant energy, comprising a source of l'ays, 
means for obstructing said rays, said means 
being shaped to provide a restricted passage 
for a beam of said rays, and means connected 
to said obstructing means to actuate the latter 
in such a manner that said beam is directed 
upon an object, and falls successively upon 
each part thereof till the whole of said object 
has been subjected to said rays. 

2. A method of focalizing rays emitted 
from a source of radiant energy to a prede 
termined focal point consisting in moving 
relatively to each other a source of rays, one 
or more perforated plates serving as a dia 
phragm, and the recipient of the rays at Such 
ratios of speed that said source and the pas 
sage left by the plate or plates will always be 
on a straight line extending through the pre 
determined focal point. 

3. A method of focalizing rays emitted 
from a source of radiant energy to a prede 
termined focal point which consists in oper 
atively connecting for relative movement a 
source of rays, one or more plates collectively 
forming a diaphragm and the recipient of the 
rays, so that when One of these elements is 
moved, the others connected to it will move at 
such ratio thereto that the source of rays and 
the passage through the plate or plates form 
ing the diaphragm will always remain on a 
straight line extending through the prede 
termined focal point. 

4. A method of focalizing rays emitted 
from a source of radiant energy to a prede 
termined focal point consisting in moving the 
source of said rays and a system of plates with 
elongated openings forming a diaphragm 
tranversely to the path of the rays in two di 
rections at an angle to each other and at 
such ratios of speed that the Source and the 
openings in the plates will always remain on 
a straight line extending through the prede 
termined focal point. 

5. A method of focalizing rays emitted 
from several sources of radiant energy to one 
predetermined focal point consisting in pro 
viding for each source of rays a set of narrow 
openings in a system of diaphragms coordi 
nated thereto to pass the rays emitted by said 
source, placing said sources and diaphragms 
in such relative positions that all rays pass 
ing through the diaphragms will be directed 
to the predetermined focus and in moving 

said sources and systems of diaphragms syn 
chronously and at such ratios of speed that 
every source and the opening in the system 
of diaphragms coordinated with that source 
shall always 'emain on a straight line passing 
through the predetermined focus. 

6. A method of focalizing rays emitted 
- from a source of radiant energy to a prede 
termined focal point consisting in moving the 
source transversely to the path of the rays 
and in two directions at an angle to each other 
and in coordinating with said source two 
superposed diaphragms provided with slits 
intel'secting each other at an angle and ar 
ranged in the path of Said source, moving each. 

70 
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80 
diaphragm transversely of its slit syn 
chronously with a corresponding movement. 
of the source but at such ratio of speed that 
the passage formed by the intersecting slits 
will always lie on a straight line connecting 
the source with the predetermined focal 
point. - 

7. A method of focalizing rays emitted 
from a source of radiant energy to a prede 
termined focal point consisting in imparting 
to the source a step by step movement and also 
a movement at right angles thereto, both 
movements taking place at different times 
with respect to each other, and in moving 
a system of diaphragms having openings 
therein synchronously, and substantially 
parallel to the movements of the source but 
at such ratios of speed that the opening left 
by the system of diaphragms, and the source 
will always be on a straight line passing 
through the predetermined focal point. 

8. A method of focalizing rays emitted 
from a source of radiant energy to a prede 
termined focal point consisting in impart 
ing to the source a step by step movement and 
also a movement at right angles thereto, both 
movements being transverse to the path of 
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the rays and taking place at different times 
With respect to each other, and in moving a 
system of diaphragms having openings there 
in synchronously and substantially parallel 

10 

to the movements of the source but at such 
ratios of speed that the opening left by the 
system of diaphragms, and the source will 
always be on a straight line passing through 
the predetermined focal point, the openings 
left by the system of diaphragms being equal 
to the steps made by one of the diaphragms. 

9. An apparatus for using rays of radiant 
energy, comprising a source of rays, means 
forming a passage arranged in the path of 
said rays and means for moving said source 
and Said passage forming means synchro 
nously and relatively to one another, so that 
the rays passing from said source through 
said passage will be caused to focalize into a 
focal center. 10. An apparatus for using rays of radiant 
energy, comprising a source of rays, dia 
phragms with slits therein arranged in the 
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path of the rays emitted from said source, the 
slits in said diaphragms intersecting one an 
other, at least one of the diaphragms and 
said source being operatively connected to 
move synchronously relatively to the body to 
be irradiated and one of said diaphragms to 
move also relatively to the other diaphragm 
in a direction at right angles, so that the rays 

20 

passing through the passage formed by the 
intersection of said slits will be focalized to 
penetrate in many directions through differ 
ent paths crossing at a predetermined part of 
the object to be irradiated. 

11. An apparatus comprising a source of 
radiant energy, means for moving said source, 
and a novable slitted diaphragm system op 
eratively so connected thereto that when the 
source is moving, said diaphragm system will 
imove synchronously with and relatively to 
the latter and the transmitted energy will be 
guided towards a predetermined focal cen 
ter. 

12. An X-ray apparatus comprising a tube, 
means for reciprocating the tube over a sta 
tionary energy recipient and for moving it 
at the end of each stroke in a direction trans 
versely of said reciprocating movement, and 
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two Superposed diaphragms each having a 
slit therein, said slits intersecting one an 
other, means for connecting said diaphragms 
to said tube to move synchronously with said 
two movements of the latter, said connecting 
means, comprising means for changing the 
amplitudes and velocities of the diaphragms 
in a desired ratio, whereby, when the tube is 
moved, the passage left by the intersecting 
slits will move relatively to the source and 
the direction of the transmitted rays will 
change in a desired manner. 

13. An apparatus for using rays of radiant 
energy, comprising a source of rays, means 
for reciprocating and moving the source at 
the end of each reciprocation in a direction 
transversely of the reciprocating movement, 
two superposed diaphragms of opaque ma 
terial arranged in the path of said rays and 
each having a slit said slits intesecting one 
another, means for transferring said recip 
rocating movement with changed speed and 
amplitudes to both said diaphragms and 
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means for transferring said movement at the 
end of each reciprocation to one of said dia 
phragms with changed speed and amplitude. 

14. An apparatus for using rays of radiant 
energy, comprising a source of rays, a car 
rier therefoil capable of reciprocating and 
moving at the end of each stroke transversely 
of the reciprocating movement, two super 
posed diaphragins of opaque material ar 
ranged in the path of said rays and each 
having a slit, said slits being arranged at a 
right angie to one another, means connecting 
said diaphragms to said source carrier in 
cluding pendula with adjustable fulcrums 
and whereby said two diaphragms will be 
caused to participate in the reciprocating 
movement of said carrier and One of said dia 
phragms will also be caused to participate: 
in the transverse movement of said source. 
carrier, so that the passage formed by the 
intersecting slits will always remain on a 
straight line with said source swinging 
around: a focal center predetermined by the 
positions of the fulcrums of said pendula. 

15. In an apparatus for focalizing rays 
the combination with a support for an energy 
recipient, of a novable Source of radiant en 
ergy, movable slitted diaphragms in the path. 
of the energy radiating from said source, 
means for moving said source, means for 
moving said diaphragms and means for co 
ordinating the speed and amplitudes of said 
movements to pass the radiant energy to the 
recipient at desired angles of incidence. 

16. An X-ray apparatus comprising a tube, 
means for Feciprocating the tube over a sta 
tionary energy recipient and for moving the 
tube at the end of each stroke in a direction 
transversely of said reciprocating movement, 
a diaphragm system between said tube- and 
recipient, having a clear passage for rays in 
said system and means for transferring said 
movements of the tube to said diaphragm sys 
tem with a different amplitude and velocity, 
whereby when said tube is moved, said pas 
Sage left by said diaphragm system for the 
rays will move proportionately to the source 
and the transmitted rays will change their di 
rection continuously and in a desired manner. 
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