
P A T E N T S P E C I F I C A T I O N <") 1 5 9 1 1 3 4 

r r 

©N 
I / ) 

(21) Application No. 47105/77 
(31) Convention Application No. 741037 
(33) United States of America (US) 
(44) Complete Specification Published 17 Jun 1981 
(51) INT. CL.3 G03B 41/18 
(52) Index at Acceptance G2X 103 B28 

(54) FILM SHEET CASSETTE 

(22) Filed 11 Nov 1977 
(32) Filed 11 Nov 1976 n / 

( 7 1 ) We, E.I. D u PONT DE NEMOURS 
AND COMPANY, a corporation organised and 
existing under the laws of the State of Dela-
ware, United States of America, of Wilmington, 

5 Delaware, United States of America, do hereby 
declare the invention for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be particu-
larly described in and by the following state-

10 ment:— 
This invention relates to a film sheet cassette 

and, more particularly to a cassette for handling 
film sheets under daylight conditions and facili-
tating their imaging. 

15 There has been described in U.S. Patent 
3784835 issued January 8, 1974 to Gunter 
Schmidt a film sheet cassette that is particularly 
useful in x-ray applications and permits the 
handling of film sheets under daylight condi-

20 tions. The cassette comprises a housing having 
a front plate and a back plate in parallel spaced 
relationship. A pressure plate is disposed be-
tween the front plate and the back plate and 
resiliently urged against the front plate in light-

25 tight relationship therewith. The cassette hous-
ing has channels formed along opposite edges 
thereof for slideably receiving cam rods. The 
pressure plate is provided with follower studs 
along the edges thereof which ride on cam sur-

30 face of the rods. Actuating pins are provided on 
the cassette such that when they are depressed 
they engage the cam rods and cause them to 
slide within the channels such that the cam 
surfaces lift the follower studs and space the 

35 pressure plate from the front plate. This per-
mits the film sheets to be inserted into or 
removed from the cassette. 

While particularly unique and useful, this 
cassette was designed primarily for use with 

40 x-ray films. The front plate and pressure plate 
were coated with florescent materials which has 
to be maintained in intimate contact with the 
film sheets to transfer x-ray images formed 
thereon to the film. In more recent years, it has 

45 become particularly desirable to use the advant-
ages of these daylight cassettes with other film 
systems-particularly those used in medical 
applications such as axialtomography. In axial-
tomography, a computer analyzes plural x-ray 

50 scans and forms a picture which is presented on 
a television-like display. The picture developed 
on the television screen is then imaged, using a 

conventional camera, onto a film cassette in 
the camera. The film in the cassette is then 
removed and developed. It would be parti- 55 
cularly desirable to utilize a cassette in con-
junction with such cameras that is capable 
of being handled under daylight conditions. 

It is therefore an object of this invention to 
provide a film sheet cassette capable of hand- 60 
ling photographic films under daylight condi-
tions. 

In accordance with the invention, there is 
provided a film sheet cassette comprising a 
frame defining at one end an entrance for a 65 
film sheet and an exposure aperture, a pres-
sure plate, spring means engaging the pressure 
plate for holding it against said frame to secure 
all the edges of the film sheet over said aper-
ture, said pressure plate having at least one cam 70 
follower, at least one cam rod defining at 
least one cam surface, means mounting the 
or each cam rod on the frame for linear move-
ment with respect thereto between first and 
second positions, said cam surface being posi- 75 
tioned and shaped to move the cam follower 
and hence said pressure plate away from 
the aperture as the or each cam rod moves 
from said first to second position, a light 
shield disposed adjacent said film sheet ent- 80 
ranee for preventing the passage of light 
through said entrance when said at least one 
cam rod is in said first position, said frame 
defining parallel elongate guide tracks along 
said exposure apertures and an access slot at 35 
its other end, and an opaque slide plate adapted 
to be slideably insertable through said access 
slot into said guide tracks for blocking the 
passage of light through said aperture. 

In a preferred embodiment, a detent is cjq 
provided on said frame to retain the slide plate 
in a position blocking said aperture. Further, a 
light trap is preferably positioned in said access 
aperture to prevent the passage of light into the 
region contiguous the pressure plate. The light 95 
trap may comprise a flexible sheet, secured to 
the frame at said access aperture, yieldably 
engaging the slide plate. The flexible sheet is 
preferably formed to have a plurality of indi-
vidual fingers, each engaging a portion of said jqq 
slide plate. 

In order that the invention may be more 
readily understood, the following description 
is given merely by way of example reference 
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being made to the accompanying drawings, in 
which: 

Figure 1 is a plan view of die frame of a film 
sheet cassette, the exposure aperture face down, 

5 constructed in accordance with a preferred em-
bodiment of this invention; 

Figure 2 is a sectional view taken on the sec-
tion line 2-2 of the film sheet cassette frame 
depicted in Figure 1; 

10 Figure 3 is a partial section view taken on 
the section line 3-3 of the film sheet cassette 
frame depicted in Figure 1; 

Figure 4 is a partial sectional view taken on 
section line 4-4 of the film sheet cassette frame 

15 depicted in Figure 1; 
Figure 5 is an exploded pictorial view of a 

film sheet cassette constructed in accordance 
with this invention using the frame of Figure 1; 

Figure 6 is a fragmentary side elevation 
20 view depicting the operation of a cam rod used 

in the cassette depicted in Figure 5; and 
Figure 7 is a pictorial representation of the 

cassette constructed in accordance with this in-
vention showing the slide partially withdrawn. 

25 The film sheet cassette of this invention is 
adapted to receive and store photographic film 
sheets responsive to actinic radiation (light) 
from an automatic film dispenser that prefer-
ably is part of a daylight film handling system 

30 sold by E. I. du Pont de Nemours & Co. (Inc.), 
Wilmington, Delaware. Such dispenser is des-
cribed, for example, in U.S. Patent 3 790 160 
issued February 5,1974 to Guntei Schmidt. 
The film sheets used with such system are 

35 appropriately notched and stacked as described 
in U.S. Reissue Patent 28438 to facilitate dis-
pensing from the light-tight dispenser. The 
dispenser is capable of being operated to open 
the envelope containing the film sheet stack and 

40 dispensing the films individually into the cas-
sette. The dispenser cooperates with the cassette 
to open the cassette permitting a film sheet to 
be dropped therein, after which, as the cassette 
is removed from the dispenser, the cassette is 

45 again closed so as to be light-tight and permit 
the handling of the film under daylight con-
ditions. The film is then placed in the back of 
a conventional camera, a shield plate covering 
the exposure aperture removed, the film ex-

50 posed, a shield plate replaced, and the cassette 
removed from the camera for further processing 
of the film. The cassette then may be inserted 
into a sheet film storage magazine of the type 
described, for example, in U.S. Patent 3 715 087 

55 issued February 6,1973, also to Gunter Schmidt. 
The film may be developed or otherwise pro-
cessed in the magazine. The advantage of the 
daylight system, of course, is that a darkroom 
need not be used to place the film into and re-

60 move it from the cassette. This results in a con-
siderable time saving and is a real convenience. 

The cassette, according to this invention 
(Figure 7), includes a light-tight frame 10 which 
has an open exposure aperture or window 12, 

65 through which the film may be exposed, a re-

movable slide plate 14 which blocks the window 
in a light-tight manner and a back plate 16. The 
housing has an entrance opening 18, through 
which the film may be inserted from the film 
dispenser, and an access opening or slot 20 70 
through which the slide plate 14 may be with-
drawn to permit exposure of the film. 

The frame 10 has U-shaped cam channels 
22 on either side thereof. A flared entrance 
opening piece 24 and an access cross-member 75 
26 join opposite ends of the channels 22. The 
access cross-member 26 and the entrance piece 
24 are secured to channels 22 by suitable epoxy 
cement. Secured to the inner portion of the 
bottom edge (in the drawing) of the frame are 80 
two rectangular window frames 30. The win-
dow frames 30 define tracks 31 which receive 
the slide plate 14 therein in a light-tight re-
lationship. The bottom portion of the access 
cross-member 26 is sized to form, with a re- 85 
movable (by screws) plate 32 the access slot 20 
as well as continuations of the tracks 31. A 
fixed plate 36 is contiguous with the removable 
plate 32 and is secured to the frame by suitable 
epoxy cement. These two plates 32 and 36 90 
enclose a cavity 38 formed in the cross member 
26 in which is mounted a light shield 40. 

The light shield 40 may be a resilient, spring-
like member formed, for example, of stainless 
steel, and secured to the access cross-member 95 
26 as by screws 42. The resilient member 40 
preferably is formed so as to have flexible 
fingers 44. The flexible fingers are particularly 
desirable in that they permit the light trap to 
contact the sliding plate 14 across its width at 100 
all points and the light trap does not become 
bowed or otherwise afford access of light to the 
cassette. The fingers preferably are covered 
with a sheet of opaque velvet or plush-like 
material of well-known type to facilitate the 105 
light seal. The frame at the access slot 20 has 
formed thereon a rib 46 which functions as a 
detent. The nib 46 contacts an enlarged handle 
48 formed on one edge of the slide plate 14 to 
facilitate its retention. Such contact holds the 110 
slide plate in position securely so that it does 
not inadvertently fall out. 

To complete the description of the frame, 
cam rods 50 (Figure 5), which may be formed 
out of sheet metal, are L-shaped in cross section 115 
and slide within the cam channels 22. Cam 
surfaces 54 which, as will be described, are 
adapted to engage cam follower tabs 56 on the 
pressure plate 58, are similarly formed of sheet 
metal and welded or suitably attached to the 120 
cam rods. The ends of the cam rods 50 con-
tiguous the entrance opening 18 have pins 60 
inserted in a U-shaped receptable formed in the 
cam rods to permit the cam rods to be actuated 
by mating pins (not shown) in the film sheet 125 
dispenser or magazine. The inner walls of the 
cam channels 22 are appropriately cut away at 
80 to permit the tabs 56 to be slideably inserted 
therein and to provide pivot studs 61 for a pair 
of strips 66 provided with spring fingers 67. 130 
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Fingers 67 normally bear against pressure plate 
58 and hold it against frame 30. The strips 66 
pivot about studs 61 when cam rods 50 are 
actuated. Compression springs 62 are positioned 

5 in the cam rods 50, and are retained at one end 
by a tab (not shown) on the cam rods 50. Pins 
64 are insertable through the cam channels 22 
and through slots 65 formed in the cam rod 50 
to secure the remaining end ofthe springs 62. 

10 Thus, when the cam rods are actuated, the 
springs compress. 

The cam rods 50 also carry pressure plate 
actuating surfaces 70 positioned to engage fin-
gers 94 at the ends of strips 66. When so en-

15 gaged, the spring fingers 67 hold pressure plate 
58 against frame 30. The spring strips 66 have 
apertures 90 at either end which fit over the 
studs 61 formed in the cam channels 22 so as 
to provide pivot points. 

20 As best shown in Figure 6, cam surfaces 54 
- engage follower tabs 56 and move pressure 

plate 58 away from frame 30 when the cam 
rods are actuated. In addition, a light-trap strip 
74 (Figure 5) has end tabs or pins 76 adapted 

25 to engage notches or slots 78 formed in the 
cam channels 22 such that the light-trap strip 
may pivot between open and closed positions, 
thereby opening and closing the entrance open-
ing 18 against light. 

30 The light-trap 74 is operated by the move-
ment of the pressure plate and has spring tabs 
79 which engage back plate 16 and urge the 
light-trap 74 normally to a closed position 
bearing against the flared piece 24 until it is 

35 opened by the movement of the pressure plate 
to an open position (away from the window 
frame). The pressure plate 58 has the cam 
follower tabs 56 movable within the limits of 
slots 80 in the cam channels 22. The pressure 

40 plate 58 is covered with a surface 59 on the 
film contact side that provides an air layer be-
tween the film and the surface. The surface 
also should be non-electrostatic such that the 
film may slide freely across the surface of the 

45 pressure plate and will, when the cassette is 
turned on end, drop freely out of or into the 
cassette when the pressure plate is opened. 

Such a surface may be made by adhering 
polyester film to the film side of the pressure 

50 plate and coating the film with a suspension 
that forms a stippled surface. The surface may 
be made by suspending silicon beads of about 
1 mil diameter in a cellulose acetate solution. 
A suitable black dye is added to reduce the 

55 tendency toward light piping between the film 
back and the surface. The beads comprise 
about 1-2% by volume. The suspension is 
applied to the film on the pressure plate and 
allowed to dry. The surface 59 is formed so 

60 that its film backing extends slightly beyond 
the end of the pressure plate and is bent back 
as at 71 to form together with the piece 24 
(Figure 3) of the frame a flared opening for 
the film sheet. 

65 The back side of the frame receives a backing 

plate 16 slideably therewith to complete the 
overall enclosure. For this purpose, the back 
plate 16 slides in grooves 84 formed in the cam 
channels 22. The member 26 is notched as at 
43 to permit the slide plate 14 to be withdrawn 70 
by gripping its handle 48, 

In use, the pressure plate 58 normally engages 
the edges of the window frame 30 so as to secure 
a film sheet (not shown) at its edges. The pres-
sure plate engages such edges due to the action 75 
of the compression spring 62, urging the cam 
rods 50 toward the entrance opening 18 of the 
housing 10. This ensures that the cam surfaces 
54 are disengaged from the cam follower tabs 
56 (Figure 6) and that the cam surfaces 70 en- 80 
gage the cam follower fingers 94 and pivot the 
fingers 67 against the back of the pressure 
plate 58. At the same time, the light-trap 74 is 
pivotted by the springs 79 to close the entrance 
opening 18 to light. At this moment, the spring 85 
strips 40 engage the slide plate 14 to prevent 
light from entering the interior of the cassette 
in the region between the pressure plate and 
window through that route. 

The cassette is now placed into the back .. 90 
portion of a camera for exposure and the slide 
plate 14 is withdrawn past the detent nib 46. 
As the slide plate is withdrawn, the resilient 
strip 40 closes the opening to prevent light 
from entering the cassette. The action of the 95 
individual fingers ensures that no light is able 
to escape around the edges and across the sur-
face of the slide plate as it is withdrawn. 

Following exposure, the reverse procedure 
is followed. The slide plate is re-introduced 100 
psat the nib 46 into the access opening 20 so 
as to close off the window and protect the ex-
posed film sheet against light. The fact that 
during exposure the film is able to rest against 
the pressure plate and is firmly held at all edges, 105 
tends to hold the film sheet-even though it be 
relatively thin-in the focal plane of the optics 
of the camera. The retention of focal plane 
holds even though the cassette is turned with 
the film side down. In short, the cassette may HO 
be positioned in any orientation and still find 
advantageous use. 

After the exposure and with the slide plate 
back in position, the cassette may be withdrawn 
from the camera and introduced into a film 115 
magazine of the type described in U.S. Patent 
3 790 160. When it is introduced into this 
magazine, release pins (not shown) engage the 
pins 60 such that they are depressed into the 
cassette. This compresses the spring 62 and 120 
moves the cam surfaces 70, 54 so as to remove 
the pressure of the spring strip 66 against the 
pressure plate and lift the pressure plate away 
from contact with the window edges. Upward 
movement of the pressureplate causes the light- 125 
trap 74 to pivot upwardly, tensioning its leaf 
springs, and pivotally opens the light-trap 74 
at the entrance opening 18. With the cassette 
in a vertical orientation, with the entrance 
opening down, the film sheet slides freely out 130 
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of the cassette across the air layer on the surface 
of the pressure plate. 

The pressure plate itself is released particu-
larly by the withdrawal depicted by the dotted 

5 lines (Figure 6) of the cam surface 70 from 
contact with the spring strip cam follower fin-
gers 94 (Figure 6) and the lifting cam 54 which 
engages the tabs 56, causing them to be lifted 
to the position represented by the dotted lines 

10 in Figure 6, thereby lifting the pressure plate 
away from contact with the window. It is thus 
seen to be a double action of release and posi-
tive action of the cam surface which withdraws 
the pressure plate and opens the cassette. When 

15 the cassette is to.be reloaded, it is placed en-
trance opening up, as described in U.S. Patent 
3 790 160, in a dispenser. The pins are again 
depressed, opening the entrance opening 18, 
and a film sheet dropped in the cassette by the 

20 dispenser, all under daylight conditions. Upon 
removal from the dispenser, the pins are released 
and the cassette is again ready for use. 

The resulting cassette is a low-cost unit 
which is easily constructed and yet provides a 

25 sure light-tight seal for the interior contents of 
the cassette. The individual resilient fingers on 
the light-trap permit the ready removal of the 
slide plate 14 for taking pictures. The stippled, 
non-electrostatic surface of the pressure plate 

30 ensures an air layer and free slidability of the 
film for removal and withdrawal of the film 
sheet. The film sheet is releasably and firmly 
held by all its edges in the desired focal plane. 
WHAT WE CLAIM IS: 

35 1. A film sheet cassette comprising a frame 
defining at one end an entrance for a film 
sheet and an exposure aperture, a pressure 
plate, spring means engaging the pressure plate 
for holding it against said frame to secure all 

40 the edges of the film sheet over said aperture, 
said pressure plate having at least one cam 
follower, at least one cam rod defining at least 
one cam surface, means mounting the or each 
cam rod on the frame for linear movement with 

45 respect thereto between first and second posi-

tions, said cam surface being positioned and 
shaped to move the cam follower and hence 
said pressure plate away from the aperture as 
the or each cam rod moves from said first to 
said second position, a light shield disposed ad- 50 
jacent said film sheet entrance for preventing 
the passage of light through said entrance when 
said at least one cam rod is in said first position, 
said frame defining parallel elongate guide 
tracks along said exposure aperture and an 55 
access slot at its other end, and an opaque slide 
plate adapted to be slideably insertable though 
said access slot into said guide tracks for block-
ing the passage of light through said aperture. 

2. A cassette as claimed in Claim 1, wherein 60 
said frame includes a detent adapted to retain 
said slide plate in a position blocking said ex-
posure aperture. 

3. A cassette as claimed in Claim 1 or 2, 
which also includes a light trap for preventing 65 
the passage of light into a region contiguous 
to said pressure plate through said access slot. 

4. A cassette as claimed in Claim 3, wherein 
said light trap comprises a flexible sheet secured 
to said frame at said access slot yieldably en- 70 
gaging said slide plate. 

5. A cassette as claimed in Claim 4, wherein 
said sheet comprises a plurality of individual 
fingers engaging said slide plate. 

6. A cassette as claimed in any preceding 75 
Claim, wherein said pressure plate has a surface 
which provides in use at least a partial air layer 
between a film sheet and said pressure plate to 
facilitate sliding movement of a film sheet into 
and out of said cassette. 80' 

7. A film sheet cassette substantially as 
herein described with reference to the accom-
panying drawings. 
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Chartered Patent Agents 
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