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10 Claims. (C. 250-68) 

This invention relates to improvements in X-ray pho 
tography and to a device suitable for extending the use 
ful life of high speed halide X-ray intensifying Screens. 
More particularly, the present invention relates to a cas 
sette of specific construction for holding the high speed 
halide X-ray intensifying screens and X-ray sensitive 
photographic film used in X-ray photography in such a 
manner whereby the screens are protected against the 
ambient humidity and the life of the screens is thereby 
extended. 
The halide phosphors used in the preparation of these 

very high speed X-ray intensifying screens are extremely 
hygroscopic and consequently they are sensitive to atmos 
pheric moisture. Exposure of the halide X-ray intensi 
fying screen to relative humidities above 35% at 90° F., 
for example, causes rapid deterioration of the screen. 
Under these conditions water vapor gradually penetrates 
the relatively thin plastic protective coating of the screen 
and is adsorbed by the halide. When sufficient water 
has passed therethrough, the halide begins to dissolve 
and exert local pressure upon the protective coat until 
Small blisters or large irregularly shaped Swollen areas 
are formed. This penetration of water vapor cannot 
be retarded by increasing the thickness of the protective 
coating because the thickness is restricted preferably to 
the order of 0.001 in. or less to avoid interference with 
the radiographic detail of the screens. Moreover, ma 
terials in this thickness range, having exceedingly low 
moisture vapor transmission rates and possessing in ad 
dition other chemical and physical properties such as 
flexibility, abrasion resistance, low light absorption in 
the region of spectral emission of the phosphors, solvent 
resistance and stain resistance to X-ray developer solu 
tion, all of which properties are necessary for the effi 
cient performance of halide X-ray intensifying screens, 
are unknown. 
When in use, X-ray intensifying screens are custom 

arily positioned on both sides of an X-ray sensitive photo 
graphic film and the resulting assembly is inserted into 
a box-like structure called a cassette. The cassette serves 
a double purpose of preventing stray light from fogging 
the photographic film and of ensuring good contact be 
tween the intensifying screens and the film. With ordi 
nary X-ray intensifying screens which do not contain 
hygroscopic phosphors, it is not necessary that the cas 
sette be completely airtight. 
With high speed halide intensifying screens having 

extraordinary hygroscopicity, a new and further condi 
tion of limiting the humidity in the space surrounding 
the intensifying screens is imposed upon the system in 
order to prolong the benefits to be derived from the 
use of such intensifying screens. 

Presently, high speed halide intensifying screens when 
placed within conventional cassettes have a very short 
useful life. For example, under conditions where the 
relative humidity is in the neighborhood of 90% and the 
temperature is approximately 90' F., these screens be 
come deteriorated after one day. The life of these screens 
can be extended somewhat by air conditioning the en 
vironment in which they are to be used; however, such 
air conditioning is an effective control of the temperature 
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2 
only and is not an effective control of the humidity. One 
effective way of controlling the humidity in the space sur 
Iounding the intensifying screens is by rigid control of 
humidity throughout the environment in which the normal 
cassette containing the halide intensifying screens is 
used; however, very few users of these screens have the 
facilities to control the environmental humidity to the 
degree necessary for obtaining optimum results from the 
halide intensifying screens since creating such environ 
mental conditions as, for example, a 35% relative hu 
midity over a temperature range up to and including 
90 F. and maintaining these conditions requires the use 
of Some relatively expensive equipment. 
A Second way of effectively controlling the humidity 

in the space surrounding the high speed halide intensi 
fying screens so as to prolong the life of these screens 
is by internal dehumidification of the cassette; and it is 
to this second method that the present invention is di 
rected. 
According to the teachings of the present invention, 

a cassette is constructed and a suitable desiccant is placed 
therein in a particular manner whereby the humidity in 
the immediate vicinity of the intensifying screens may be 
controlled and limited. 

Generally, the desiccant is placed within the cassette 
around the edges of the high-speed halide screens. Upon 
closing the cassette, any air that might be left between 
the screens and X-ray film is forced through this desiccant 
by pressure exerted on the screen-film assembly. Fur 
thermore, any air that might tend to leak into the closed 
cassette is directed through the desiccant so that it will 
be dehumidified before reaching the screen-film assembly. 
A fuller understanding of the invention will be obtained 

by a reading of the following detailed description with 
reference being made to the drawings of which: 
FIG. 1 is a side elevation of the cassette of the present 

invention in cross-section; 
FIG. 2 is a partial side elevation of a modified form 

of the invention in cross-section; 
FIG. 3 is a view similar to that of FIG. 2 of another 

modified form of the invention; and 
FIG. 4 is a view similar to that of FIG. 2 of still an 

other modified form of the invention. 
The cassette of the present invention is generally rec 

tangular in shape and as shown in FIG. 1 of the draw 
ings, it comprises an outer frame 1, a front plate 2, and 
enclosing back plate 3. The frame 1, which may be 
made of metal or the like, is provided with a lip portion 
4 extending completely around the frame and extending 
in a direction toward the center of the cassette. This 
lip portion provides a Support upon which the front 
plate 2 is positioned, and in order that the front plate 
will not interfere with the photographing operation, it 
is made of Bakelite or the like. Disposed within the 
outer frame on all sides thereof is a subframe 5. This 
subframe holds the front plate 2 in place and may be 
secured to the outer frame as by means of screws 6. 
The back plate of the cassette may be provided with a 
plurality of locking arms, one of which is shown at 7 
rotatably secured thereon as at 8. Cooperating with 
these locking arms are slots 9 formed on opposite inner 
faces of the frame 1. The arms may be of suitable 
spring metal so that in their unrestrained state they will 
be disposed in the position as shown by the dotted lines 
10. In order to lock the back plate within the frame 
work, the arms are pressed down to the position shown 
at 7 and rotated about the point 8 until the ends be 
come engaged within the slots 9. In constructing the 
cassette, the closure plate 3 is made to fit as accurately 
within the subframe 5 as possible; however, in order to 



3,240,936 
3. 

provide for easy removal of the plate 3, slight air spaces 
may result between it and the subframe. 
To prepare the cassette for use, an X-ray sensitive 

photographic film 1 is positioned between a pair of 
high speed halide intensifying screens 12 and E3 and the 
composite screen-film assembly is centered against the 
front 2 of the cassette with the edges thereof facing the 
inner periphery of the subframe 5. As shown in FIG. 
1, the photographic film and intensifying screens are 
spaced from the subframe 5 so as to provide an open area 
14 completely encircling the screen-film assembly. 
According to the teachings of the present invention, 

dehumidifying means are provided within the cassette 
for producing a moisture exchange zone along the edges 
of the intensifying screens whereby the atmosphere in 
the vicinity of the edges of these screens is dehumidified 
by exchanging the air originally between the film and in 
tensifying screens with dry air within the dehumidifying 
means. Furthermore, any air from the ambient atmos 
phere leaking into the cassette through the air spaces 
between the back closure plate 3 and subframe 5 will have 
to pass through the dehumidifying means so as to become 
dehydrated before reaching the edges of the screen. 
As shown in FIG. 1, this dehumidifying means com 

prises a shallow box-like container 15 having the same 
length and width dimensions as the closure plate 3. 
Within the box-like container is disposed a suitable desic 
cant 16 Such as, for example, silica gell, calcium sulfate, 
alumina or calcium chloride. The desiccant is formed 
with a ridge portion 17 which extends completely around 
its borders. In order to hold the desiccant within the 
container, a perforated flexible material or screen 18 is 
placed over the desiccant and secured to the container 
along the open edges as at 19. The container 5 may be 
fitted with an opening and removable seal so that desic 
cant which has become spent may be removed and re 
placed by fresh desiccant. 

In assembling the cassette, the desiccant box is placed 
on top of the back X-ray intensifying screen 12 with 
its perforated surface facing into the cassette and with 
the ridge portion 17 in contact with the front plate 2 
so as to completely encircle the screen-film assembly. 
Next, the closure plate 3 is locked into position. Al 
though for clarity, the parts of the cassette are shown as 
spaced apart in the drawings, it is to be understood 
that in each modification, the various parts are all in 
pressure contact with each other. This pressure contact 
forces any air out from between the intensifying screens 
and film and into the space 14 and since the desiccant in 
the construction shown in FIG. 1 drapes itself over the 
edges of the screen-film assembly, an effective path for 
exchange of moist air inside the cassette with dry air 
inside the desiccant box is created whereby the atmos 
phere in the vicinity of the edges of the screens is 
dehumidified, 
As previously stated, it is also possible for room air to 

eXchange with the air in the space 14 in the closed cas 
sette and to carry moisture with it when the ambient 
humidity is high because there are normally small air 
spaces between the closure plate 3 and the subframe 5. 
Any air entering in this manner, however, will have to 
pass through the desiccant which is in pressure contact 
with the front plate and will consequently become de 
hydrated before reaching the edges of the screens. 
With reference to FIG. 2 of the drawings in which a 

modified form of the invention is shown, the subframe 
5 shown in FIG. 1 is replaced by a hollow desiccant con 
tainer 20 having a perforated side portion 21 facing the 
edges of the screen-film assembly 11, 12, 13. In this 
form of the invention, the entire container 20 is filled 
with desiccant and the desiccant container 15 is replaced 
by a felt liner 22 which becomes part of the back closure 
means and may therefore be trimmed to fit the back plate 
3. When the intensifying screens are assembled and the 
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4. 
screen-film assembly centered upon the front plate of the 
cassette in a manner as described with respect to the con 
struction shown in FIG. 1 and the back closure means 
including the felt liner is locked into place, a space 14 
completely surrounding the screen-film assembly is cre 
ated and any air squeezed out from between the screen 
and film assembly as well as any air that enters from the 
room around the edges of the closure means between the 
back plate 3 and container 20 will be dehydrated by ex 
changing with the dry air contained within the desiccant. 
The container 20 shown in FIG. 2 may be removably 
positioned in the outer frame 1 so that the spent desiccant 
may be replaced when necessary. 

Furthermore, since the space 14 is not taken up by 
the desiccant, screen-film assemblies extending to the 
inner periphery of container 20 may be used. In this 
case when the back of the cassette is closed, practically 
all the air will be driven out of the cassette and any air 
seeping into the casette through the spaces between the 
closure means and the container 20 will be in very close 
proximity to the perforated portion 2. During the ex 
change of moist air within the cassette with dry air with 
in the desiccant container, moisture will be adsorbed by 
the desiccant and the interior of the cassette will be de 
humidified. 
The structure shown in FIG. 3 of the drawings includes 

a combination of the teachings shown in FIGS. 1 and 2 
and brings together in a single cassette the removable 
hollow container 20 filled with desiccant 16 and having 
a perforated inner surface 2 and the shallow box-like 
structure 15 filled with desiccant having one surface 
covered by a mesh 18. In this manner, the desiccant may 
be disposed both under and around the edges of the screen 
film assembly whereby the action of the desiccant may 
be enhanced. The desiccant containers are removable for 
regeneration or replenishment in order to maintain con 
stant dehumidification in the space around the edges of 
the screens and film. The felt liner 22 of FIG. 2 is not 
necessary with this modification since the shallow des 
iccant box between the back intensifying screen 12 and 
the back plate 3 of the cassette serves to take up the space 
occupied by the felt liner. 

It will be noted that with this modification as with 
that of FIG. 2, there is no desiccant disposed within the 
Space i4 and thus, use of larger sized screen-film assem 
blies that may extend to the inner periphery of the hollow 
frame 20 is permitted. 
The modification shown in FIG. 4 of the drawings is 

similar to that shown in FIG. 1 except that here the des 
iccant container has been replaced by a sheet of metal 
or other substrate 23 coated on one side with a suitable 
desiccant 24. The sheet of metal has a length and width 
Such as to fit snugly into the cassette and is positioned 
with the coated surface 24 in contact with the rear screen 
i2. Between the sheet of metal and the back plate 3 is 
positioned a felt liner 22 similar to that shown in FIG. 2 
which acts as part of the closure means for taking up the 
slack between the plate 3 and metal sheet 23 so that 
pressure will be exerted on the screen-film assembly when 
the back plate 3 is locked into position. 
As with the forms of the invention previously described, 

a space 4 will be created and any mositure present in the 
air within this space, whether coming from between the 
Screens during the closing of the cassette or from ex 
change with room air, will be adsorbed into the desic 
cant coating with consequent dehumidification of the air 
in that space. Finally it should be noted that the des 
iccant coated sheets 23 may be replaced with freshly 
regenerated coatings to keep the air within the cassette 
constantly dehumidified. 
The above description sets forth various modifications 

of the present invention; however, it is to be understood 
that other changes in the particular construction of the 
cassette may be made without departing from the scope 
of the invention as set forth in the following claims, 
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We claim: 
1. A cassette for extending the useful life of high speed 

halide X-ray intensifying screens of an X-ray screen-film 
assembly comprising: 

(a) a frame for encompassing the edges of said screen 
film assembly and having an open front and back, 

(b) a plate secured to said frame across said front 
opening for holding said screen-film assembly within 
said frame, 

(c) closure means removably secured to said frame 
across said back opening for enclosing said screen 
film assembly in fixed position within said frame and 
in pressure contact with said plate and closure means, 
and 

(d) a desiccant positioned within said frame form 
ing a moisture exchange zone along the edges of 
said screen-film assembly whereby air disposed be 
tween the screens and film of the screen-film assem 
bly and air leaking into said cassette from the am 
bient atmosphere will be exchanged with dry air 
contained within said desiccant. 

2. A cassette as set forth in claim 1 wherein said des 
iccant is disposed between the edges of said screen 
film assembly and the opposed inner periphery of said 
frame. 

3. A cassette as set forth in claim 1 wherein said des 
iccant is disposed between said screen-film assembly 
and said closure means in pressure contact with one side 
of said screen-film assembly. 

4. A cassette as set forth in claim 1 wherein said des 
iccant is disposed between the edges of said screen-film 
assembly and said frame and in pressure contact with the 
side of said assembly facing said closure means. 

5. A cassette for extending the useful life of high speed 
halide X-ray intensifying screens of an X-ray screen-film 
assembly comprising: 

(a) a frame for encompassing the edges of said screen 
film assembly and having an open front and back, 

(b) a first plate secured to said frame across said front 
opening for holding said screen-film assembly within 
said frame with the edges spaced therefrom, 

(c) a desiccant container positioned within said frame 
and having a perforated side facing said screen-film 
assembly, 

(d) a desiccant disposed within said container and hav 
ing a ridge portion extending away from the open 
side of said container and surrounding the edges of 
said screen-film assembly, and 

(e) a second plate secured to said frame across said 
back opening for pressing the desiccant into pressure 
contact with said screen-film assembly and the ridge 
portion thereof into pressure contact with said first 
plate. 

6. A cassette for extending the useful life of high speed 
halide X-ray intensifying screens of an X-ray screen-film 
assembly comprising: 

(a) an open frame having a front and back, 
(b) a desiccant container positioned along the inner 

periphery of said frame and having a perforated 
side portion facing the center of said frame, 

(c) a desiccant disposed within said container, 
(d) a plate secured across said opening on the front of 

said frame and adapted to receive said screen-film as 
sembly within said frame with the edges thereof fac 
ing the perforated portion of said desiccant con 
tainer, and 

(e) closure means removably secured at the back of 
said frame and extending across said opening for 
holding said screen-film assembly in pressure engage 
ment within said frame. 

7. A cassette for extending the useful life of high speed 
halide X-ray intensifying screens of an X-ray Screen-film 
assembly comprising: 

(a) an open frame having a front and back; 
(b) a desiccant container positioned along the inner 

6 
periphery of said frame and having a perforated side 
portion facing the center of said frame; 

(c) a desiccant disposed within said container; 
(d) a plate secured across said opening on the front of 

5 said frame and adapted to receive said screen-film 
assembly within said frame with the edges thereof 
facing the perforated portion of said desiccant con 
tainer; and 

(e) closure means removably secured at the back of 
said frame and extending across said opening for 
holding said screen-film assembly in pressure engage 
ment within said frame, said closure member com 
prising: 

(1) a plate removably secured to the back of said 
frame, and 

(2) a felt liner positioned within said frame in 
superimposed relationship with respect to said 
screen-film assembly and extending across said 
opening. 

8. A cassette for extending the useful life of high speed 
halide X-ray intensifying screens of an X-ray screen-film 
assembly comprising: 

(a) an open frame having a front and back, 
(b) a first desiccant container positioned along the 
inner periphery of said frame and having a perfo 
rated side portion facing the center of said frame, 

(c) a second desiccant container positioned within said 
frame and having a perforated side facing into the 
opening of said frame from the back thereof, 

(d) a desiccant disposed within each of said containers, 
(e) a first plate secured across said opening on the 

front of said frame and adapted to receive said screen 
film assembly within said frame with the edges there 
of facing the perforated portion of said first desic 
cant container and one side thereof facing the per 
forated side of said second desiccant container, and 

(f) a second plate removably secured to the back of 
said frame and extending across said opening for 
holding the desiccant in said second container in 
pressure engagement with said screen-film assembly. 

9. A cassette for extending the useful life of high speed 
halide X-ray intensifying screens of an X-ray screen-film 
assembly comprising: 

(a) an open frame having a front and back, 
(b) a plate Secured across said opening on the front of 
said frame receiving said screen-film assembly with 
in said frame with the edges thereof facing the inner 
periphery of said frame, 

(c) a metal sheet positioned within said frame in super 
imposed relationship with respect to said screen-film 
assembly and extending across said opening, 

(d) a desiccant coating on said sheet facing said screen 
film assembly, and 

(e) closure means removably secured at the back of 
said frame and extending across said opening for 
holding said screen-film assembly in pressure engage 
ment within said frame. 

10. A cassette for extending the useful life of high speed 
60 halide X-ray intensifying screens of an X-ray screen-film 

assembly comprising: 
(a) an open frame having a front and back; 
(b) a plate secured across said opening on the front 
of said frame receiving said screen-film assembly 
within said frame with the edges thereof facing the 
inner periphery of said frame; 

(c) a metal sheet positioned within said frame in super 
imposed relationship with respect to said screen-film 
assembly and extending across said opening; 

(d) a desiccant coating on said sheet facing said screen 
film assembly; and 

(e) closure means removably Secured at the back of 
said frame and extending across said opening for 
holding said screen-film assembly in pressure engage 
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ment within said frame, said closure means con 
prising: 

(1) a plate removably secured to the back of said 
frame, and 

(2) a felt liner positioned within said frame be 
tween said removable plate and said metal sheet 
and extending across said opening. 
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