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This invention relates to X-ray and related apparatus 
and more speci?cally to a novel and improved ?ltering 
mechanism for use in conjunction with a penetrating ray 
source. 

In medical radiation treatments, it is frequently desir 
able to change characteristics and distribution of a ?eld 
penetrating radiation. As one example, in radiological 
studies, it is desirable to use a wedge shaped ?lter in radio 
graphic studies of pregnant women where it is desired to 
simultaneously obtain an X-ray of the placenta and of the 
backbone. The backbone is relatively opaque to X-radi 
ation and requires a high energy level while the placenta 
is relatively transparent to the radiation requiring a rel 
atively low level. Without alteration of the ?eld of radi 
ant energy through the use of a wedge type ?lter, it would 
be impossible to obtain, on a single radiographic ?lm, an 
X-ray of both the placenta and the backbone. 

Similarly, in therapy treatments, utilizing apparatus 
such as that described in United States Patent No. 2,959, 
680, issued November 8, 1960‘, .to Donald T. Green, under 
the title, Adjustable Collimator for Radiation Therapy, 
it is desirable to adjust the distribution of the penetrating 
radiation used in the therapy treatment. The purpose of 
the wedge ?lter in the therapy treatment is to control the 
?eld distribution so as to come as close as possible to the 
idea of treating only diseased tissue while not effecting 
surrounding normal tissue. ‘ 

The use of wedge ?lters to control the distribution of 
an energy ?eld, for the reasons set out above and for other 
purposes, is well known. In the past, these systems have 
used either of two main methods. These methods are: 

(1) A separate wedge ?lter for every ?eld size; and, 
(2) A single wedge for all ?elds with the wedge large 

enough to accommodate the largest ?eld size of the asso 
ciated apparatus. 
The ?rst of these has the disadvantage of requiring sub 

stitution of a different ?lter whenever a ?eld size is 
changed. The second has the disadvantage of absorbing 
unnecessary amounts of radiation in all but the largest 
?eld size opening because the beam in smaller ?eld sizes 
passes through an unnecessarily thick portion of the?lter. 
The present invention provides the advantages of both 

prior mechanisms, without their disadvantages, in a single 
device. 
able so as to obtain the appropriate amount of ?ltration 
for all ?eld sizes. 

In radiation treatment planning for individual patients, 
an important type of tool is formed by the so-called “iso 
dose-charts,” two dimensional dose distributions visual 
ized by lines connecting points with equal dose. 
With both modi?ed and wedged beams, these isodose 

charts are usually measured in suitable so~called “phan 
toms,” the beam at right angles to the (?at) surface. 

In clinical practice one is often confronted with sit 
uations in which the beam enters at an angle of either 
about 30 degrees or 45 degrees with the normal to the 
surface. It is of great importance to maintain the use 
of the standard isodose charts in these conditions. To 
that end, two additional wedge type ?lters (compensators) 
were developed, one for dealing with an angle of inci 
dence of about 30 degrees, the other for an angle of about 
45 degrees. 
The conditions of oblique incidence occur for both un 
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modi?ed and modi?ed beams. Therefore, it is necessary 
to be able to use the beam modifying wedge ?lter and one I 
of the compensators simultaneously. 
To obtain this objective a construction is provided in 

which a pair of ?lters can be positioned in superposed re 
lationship. The positioning of both is adjustable so as to 
obtain the previously described bene?t of optimal func 
tioning of the wedge ?lter and one of the compensators 
simultaneously, with any ?eld size. 
With this invention a wedge ?lter is mounted on a sup 

port plate to form a ?lter subassembly. The subassembly 
is rectilinearly movable in suitable tracks to position the 
?lter across the path of the penetrating ray beam. The 
subassembly has a light slit paralleling and immediately 
adjacent the thinnest edge of the ?lter. A light source 
is provided and adapted to emit a light beam through a 
collimator ‘corresponding to the penetrating ray beam. 
When the device is in use, the ?lter is shifted recti 

linearly until the light beam, which passes through the 
slit, just begins to disappear. When the light beam com 
mences to disappear, the edge of the ?lter is at the edge 
of the light beam and, therefore, the edge of the radiation 
?eld. The wedge ?lter is appropriately positioned for a 
given ?eld when its thin edge is at the edge of the ?eld. 
Where two ?lters are used, the ?rst ?lter is ?rst posi 

tioned with its edge at the edge of the ?eld. The second 
?lter is then placed in tracks paralleling the tracks for the 
?rst ?lter and spaced below them. The second ?lter is 
moved until the slit of light passing through the ?rst ?lter 
subassembly slit passes through a similar second ?lter slit. 
At this time, the edge of the second ?lter is at the edge of 
the penetrating radiation beam and the ?ltering mech 
anism is positioned for the study to be conducted. 

Accordingly, the object of this invention is to provide 
a novel and improved wedge ?lter structure. 

Other objects and a fuller understanding of the inven 
tion may be had by referring to the following description 
and claims taken in conjunction with the accompanying 
drawing in which: 
FIGURE 1 is a schematic fragmentary side elevational 

view of a radiant energy source and collimator showing 
the structure of this invention in cross section as seen 
from the plane indicated by the line 1——1 of FIGURE 2; 
FIGURE 2 is a sectional view of the device of this in 

vention as seen from the plane indicated by the line 2—2 
of FIGURE 1; - 

FIGURE 3 is a schematic view showing the positioning 
of the wedge ?lters of this invention; and, 
FIGURE 4 is an enlarged fragmentary view showing 

a clamping mechanism for the wedge ?lters of this in 
vention. 

Referring now to the drawings and to FIGURE 1 in 
' particular, a housing or head is shown generally at 10. 
The head 10 encases a source of penetrating radiation 
and is equipped with a collimator such as that shown in 
phantom at 11. The collimator 11 may be of the type 
described and claimed in the above-referenced patent. 
A wedge ?lter assembly is shown generally at 12 and in 
solid lines in the drawings. The assembly 12 includes a 
supporting plate 13 which is positioned immediately be 
low the collimator 11. The support plate 13 is secured 
to the head 10 by suitable means such as four studs 14, 
only one of which is visible in FIGURE 1. Knurled nuts 
15 are connected to each of the studs 14 to clamp the sup 
port plate 13 against a series of spacers 16. The sup 
port plate 13 has a central square beam aperture 17 which 
is aligned with a beam emitting passage in the colli 
mator 11. 
A pair of ?lter support guides or tracks 18 are secured 

to the underside of the support plate 13. The tracks 18 
are parallel and disposed on opposite sides of the beam 
opening 17. The tracks 18 are symmetrically disposed 
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about the center or axis of a beam. The details of one of 
the tracks 18 are shown in FIGURE 4. 
Each track 18 includes a supporting generally L 

shaped track block 19 which is suitably secured to the 
plate 13. An upper track guide 20 is secured to the sup 
porting plate 13 in spaced relationship with a horizontal 
ly disposed track surface 21 on the track block 19. A 
longitudinally disposed guide space is, then, de?ned by the 
track surface 21 on the guide block 19 and the track 
guide 20. 
A plate-like ?lter slide 23 is carried by the tracks 18. 

The ?lter slide 23 has a beam aperture 24 which is square 
and may be of a size corresponding to the beam aperture 
17 in the support plate 13. A wedge shaped ?lter 25 
substantially covers and is disposed below the beam aper 
ture 24. The ?lter 25 may be secured to the ?lter slide 
23 by a suitable ?lter cover 26. 
The ?lter slide 23 has a downwardly projecting tab 

handle 27 to facilitate rectilinear adjustment of the ?lter 
slide 23 and the tracks 18. The ?lter slide 23 and ?lter 
25 together de?ne a slit at 30 which is aligned with a 
?lter cover slit. The slits 30 are for purposes which will 
be described below. 
A clamping mechanism for maintaining the ?lter slide 

23 in an adjusted position is shown best in FIGURE 4. 
The clamping mechanism consists of an L-shaped clamp 
member 31 which abuts the lower face of the ?lter slide 
23. The L-shaped clamp member 31 has an aperture 
32 through which a clamp bolt 33 extends. The clamp 
bolt 33 is threaded into the guide bar 19. Tightening 
of the clamp bolt 33 clamps the clamp member against 
the ?lter slide 23 holding it in an adjusted position. 
For many applications the previously described mecha 

nism is ample. For others, a second ?lter may be de 
sirable in which case a second support plate 35 corre 
sponding to support plate 13 is provided, The second 
support plate is secured to the support plate 13 by suit 
able studs and spacers 36, 37. A pair of ?lter tracks 38, 
only one of which is shown, corresponding to the tracks 
18, are secured to the second support plate 35. A sec 
ond ?lter plate 43 is provided which includes a tab han 
dle 47. The second ?lter plate is rectilinearly movable 
in the ?lter tracks 38. The construction of the ?lter 
tracks 38 and of the second ?lter slide 43 are substantially 
identical to the previously described ?lter slide and tracks. 
The second ?lter slide 43 has a beam aperture 44 and 

a wedge ?lter 45 corresponding to the aperture and ?lter 
24, 25. It also has a clamp nut 53 corresponding to 
the clamp nut 33 and acting against a second clamp 

- member identical to the clamp member 31 but not shown. 
The second ?lter slide 43 is equipped with a light slit 
60 for a purpose which will be described presently. 

Referring now to FIGURE 3, a penetrating ray energy 
source is shown generally at 65. A light energy source 
is shown generally at 66 and a mirror is shown at 67. The 
light source acts against the mirror to provide a light 
beam passing through an aperture in collimator 11 to 
correspond in cross-sectional area to the beam of ray 
energy emitted by the source 65. 
When the device is used, the second ?lter slide 43 will 

be removed and the ?rst ?lter slide 23 moved reciprocally 
to an adjusted position. The appropriate locating of the 
?lter 25 is accomplished by sliding the ?lter slide 23 back 
and forth until the slit of light passing through the slit 
30 just begins to disappear. When the light slit begins 
to- disappear, the slit will be at the edge of the beam 
emitted by the light source 66 and re?ected by the mirror 
67 and, therefore, the thin edge of the wedge ?lter 25 
will beat the edge of the beam. Once the ?rst ?lter 
25 is positioned, the second ?lter slide 43 may be placed 
in its tracks 38 and slid back and forth until the thin slit 
of light passing through the slit 30 appears and passes 
through the slit 60. At this time the thin edge of the 
wedge ?lter 45 will be aligned with the edge of the 
radiant energy beam and the device is ready for use. 
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As suggested above, with some applications only the 
?lter 25 is required and, of course, the described steps. 
of positioning the ?lter 45 is not then required. 
While the device has been described with detail, it is 

believed that it essentially comprises, in combination with 
an energy source, a light source, a wedge ?lter, and a 
?lter support mechanism including a slit along-the thin 
edge of the wedge with the ?lter being movable trans 
versely across the beam until light passed through- the 
slit commences to disappear, thereby locating the ?lter 
in the appropriate position for a selected beam size. 

Although the invention has been described in its pre 
ferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred 
form has been made only by way of example and that 
numerous changes in the details of construction and the 
combination and arrangement of parts may be resorted to 
without department from the spirit and the scope of the 
invention as hereinafter claimed. 
What is claimed is: 
1. Radiant energy apparatus comprising in combina 

tion: 
(a) a penetrating radiation source for emitting a pene 

trating beam; 
(b) a light energy source for emitting a light beam 

corresponding to the penetrating beam; 
(c) a guide means secured to said penetrating radiation 

source and positioned to provide guiding transverse 
to said beams; and 

(d) a ?lter subassembly including a wedge ?lter, the 
subassembly being movably supported in said guide 
means for movement transverse to the beams. to 
position the ?lter across the beams, said subassembly 
including a light transmitting slit for locating the 
edge of said beam of light, said slit being adjacent 
one edge of said ?lter. 

2. In combination: . 
(a) a head including a source of ‘penetrating radiation; 
(b) a collimator secured to the head; 
(0) a light source to emit a light beam through the 

collimator corresponding in cross-sectionalarea to 
a beam of penetrating radiation emitted by said 
penetrating radiation source; 

(d) a pair of parallel tracks secured to the radiation 
source and disposed symmetrically on opposite sides 
of said light beam; 

(e) a ?lter slide rectilinearly movable in said tracks 
and including a beam passage; 

(f) a ?lter of varying thickness and including a thin 
edge, the ?lter being secured to the ?lter slide and 
substantially covering said beam passage; and, 

(g) said ?lter slide and ?lter forming a subassembly 
including a light transmitting slit adjacent and par 
alleling the‘ thin edge of said ?lter whereby to per 
mit an operator to locate the edge of said light 
beam and position a selected portion of said sub 
assembly at said edge. 

3. The device of claim 2 wherein a clamp means is 
carried by the track and engageable with said slide to lock 
the slide in an adjusted position. 

4. The device of claim 2 wherein: 
(a) a second set of tracks is positioned parallel to 

the ?rst set with the ?rst set between the second 
set and the collimator; . 

(b) a second ?lter slide is carried by the second se 
of tracks; 

(0) said second ?lter slide is equipped with a beam 
aperture; 

(d) a second wedge ?lter substantially covers the sec 
ond slide aperture; and, 

(e) the second ?lter and slide de?ne a second light 
transmitting slit paralleling and adjacent the thin 
edge of said second wedge ?lter. 

5. Penetrating radiant energy apparatus comprising: 
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(a) a housing encasing a penetrating radiant energy 
source; 

(b) a collimator for delineating a beam emitted by 
said penetrating source; 

(c) a light source for emitting a beam of visible light 
through said collimator; 

(d) a support plate secured to said housing and in 
cluding a beam aperture surrounding the beams; 

(e) a pair of parallel tracks disposed transversely of 
the beams and secured to the plate symmetrically on 
opposite sides of the aperture; 

(f) a ?lter slide reciprocally mounted in the tracks 
and including a beam aperture alignable with the 
plate aperture; 

(g) a wedge shaped ?lter secured to the slide and sub 
stantially closing said slide aperture; 

(h) said ?lter and slide comprising a subas'sembly 
de?ning a light transmitting slit paralleling and ad 
jacent one edge of the ?lter; and, 

(i) means to clamp the sub-assembly in an adjusted 
position. 

_6. Radiant energy apparatus comprising in combina 
tion: 

(a) a penetrating radiation source for emitting a pene 
trating beam; 

(b) a light energy source for emitting a light beam 
corresponding to the penetrating beam; 

10 

15 

20 

25 ’ 

RALPH G. NILSON, Primary Examiner. 

6 
(c) ?rst and second spaced guide means secured to 

said penetrating energy source, each positioned to 
provide guiding tracks transverse to said beams; 

(d) ?rst and second ?lter subassemblies positioned 
respectively in the ?rst and second guide means; and, 

(e) each ?lter subassembly including a Wedge ?lter, 
the subassembly being movable in said guide means 
for movement transverse to the beams to position the 
?lter across the beams, each subassembly including 
a light transmitting slit for locating the edge of said 
beam of light, each of said slits being adjacent one 
edge of its ?lter. 
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