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AUTOMATIC FILM PROCESSING MACHINE 

This application is a division of application Ser. No. 
221,228, filed Jan. 27, 1972. 
The present invention relates to apparatus for pro 

cessing photographic ?lm and more particularly to a 
machine for automatically processing exposed X-ray 
films. ' 

There are many instances where the frequent pro 
cessing of X-ray ?lm is necessary, one of these being in 
a dentist’s of?ce. Since the time of the dentist as well 
as the time of his assisting nurse is taken up with caring 
for the teeth, it is not only inconvenient but sometimes 
impossible for them to take time out to attend to the 
developing of an X-ray film. Furthermore, since the 
space in a dentist’s of?ce is inexpensive, an elaborate, 
permanent type installation ‘of processing equipment 
for this purpose in a dark roomis often impractical. 

It is thus seen that there is a need for a small, auto 
matic machine that does not ‘need to be especially in 
stalled and that can be readily available during the 
course vof a working day in ‘a dentist’s office for use in 

. developing X-ray ?lms. 
One of the objects of the present invention is, there 

fore, to provide a small, compact, portable machine for 
automatically processing exposed X-ray ?lms. 
Another object of the present invention is to provide 

a machine for automatically processing exposed X-ray 
?lm wherein‘ a cassette enclosing the exposed X-ray 
?lm need be merely inserted into an entrance slot near 
one end of the machine and without any further con 
cern on the part of the person in attendance the fully 
developed X-ray ?lm will be delivered from the other 
end of the machine. _ ' ‘ ' ' ~ 

Another object of the invention is to provide a cas 
sette for enclosing an X-ray ?lm which, when posi 
tioned in an entrance slot of a processing machine, will 
automatically release the ?lm so that it can be engaged - 
by driving rollers and automatically advanced for pro 
cessing through the machine. ' ' 
Another object of the invention is to provide a pro- - 

cessing machine for X-ray film. which is provided with 
a ‘shutter on the lower end of an entrance slot thereof 
which is automatically opened as a result of the posi 
tioningr of the end of the cassette into the entrance slot 
of the'machine. ' ' 

Still another object of the invention is to provide a 
novel arrangement and apparatus for developing an 
X-ray ?lm by positively driving and guiding the ?lm 
along a continuously curved path which swings down 
into and out of each tank and then over to the next tank 
-of a series of open tanks in succession. 

Another object of the invention is to provide a ma- ‘ 
chine for automatically processing exposed X-ray ?lm 
in which each tank and an associated driving and guid- _ 
ing unit provided for each of the steps in the developing 
process can be readily assembled in the housing and re 
moved therefrom for ease in cleansing the machine and 
replenishing the solutions in the tanks. 

Another object of the present invention is to provide 
means for positively advancing a ?lm along a curved 
path through a tank filled with solution without touch 
ing the emulsion on the front or back surfaces of the 
vfilm while it is moving through the solution. 

Another object of the invention is to provide a cas 
sette for an X-ray ?lm having light baffling surfaces on 
its lower end which are not openedup until the end of 
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2 , 

the cassette has bottomed on the entrance slot of the 
machine. 
These and other objects and advantages of the pres 

ent invention will be made more readily apparent from 
the following description when taken in conjunction 
with the accompanying drawings in which: 
FIG. 1 is an overall perspective view of the machine 

of the present inventionshown with the cover therefor 
removed; . 

FIG. 2 is a partial top plan view of the cover showing 
theentrance slot of the machine for receiving the cas 
sette enclosing the exposed X-ray ?lm; 
FIG. 3 is a left end view of the machine in FIG. 1 with 

a portion of the end of the housing removed; ‘ 
FIG. 4 is a front view of the machine in FIG. I with 

mostof the front side of the housing cover removed; 
FIG. 5 is a cross-sectional view‘ of the entrance slot 

on the machine as taken-along line 5—5 of FIG..4; 
FIG. 6 is a cross-sectional view of the entrance slot 

on the machine as taken along line 6-—6 of FIG. 5; 
FIG. 7 is a cross-sectional view of ‘the entrance slot 

of the machine as taken along line 7-—7' of FIG. 5; 
FIG. 8 is an exploded view of the component parts of 

the shutter mechanism as located on the lower end of 
the entrance slot of the machine; 
FIG. 9 is ‘a cross-sectional view of a ?lm driving and 

guiding unit in the housing as taken along line 9-9 of 
FIG. 4; ' . 

FIG. 10 is a cross-sectional view of the drying cham 
berwithin the housing as taken along line l0-l0 of 
FIG.4; ‘i " >, 

FIG. 11 is a perspective view of a ?lm driving and 
guiding unit; ' _ . 

FIG. 12 is an exploded perspective view‘ showing the 
journal supports for the end of the incoming set of rol-. 
lers in the driving and guiding unit of FIG. 11; 
FIG. 137is a top plan view of the machine with the top 

of the cover cut away as taken along line 13-13 of ' 

FIG. 4; I . 

FIG. 14 is a cross-sectional view of a portion of the 
inner, rear, longitudinal side ofthe housing showing the 
supporting and driving mechanism for the driving and 
guiding units as taken along line l4—14 in FIG. 13; 
FIG. 15 is a vlongitudinal, cross-sectional view I 

through the machine showing the'continuous, curved 
path for the ?lm through each of the successive tanks 
and the drying chamber as taken along line l5—l5 of 
FIG. 13;‘ 
FIG. 16 is a partial plan view of the gearing mecha 

nism for the incoming set of rollers in a driving and 
guiding unit as taken along line 16-16 of FIG. 15; 
FIG. 17 is a fragmentary view showing the leading 

portion of the film being advanced through a driving ' 
and guiding unit as taken along line 17-17 of FIG. 15; ' ' 
V-shaped and > , 

FIG. 18 is a perspective view illustrating the contact 
between the front edge of the film and the lower bail 
on a driving and guiding unit; I 
FIG. 19 is a perspective view of a cassette for use 

with the machine of the present invention; 
FIG. 20 is a back view of the cassette in FIG. 19 with 

portions of the back cover broken away; 
FIG. 21 is a horizontal, cross-sectional viewof the . 

. cassette as taken along line 21-21 of FIG. 20; ' 
- FIG. 22 is a vertical, cross-sectional view of the eas 
sette as taken along line 22—22 of FIG. 20;‘ 
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FIG. 23 isa vertical, cross-sectional view ‘of a portion 
of the cassette as taken along line 23—23 of FIG. 20; 

FIG. 24 is an enlarged view of the lower portion of 
the vertical cross-sectional view of the cassette as 
shown in FIG. 22; 
FIG. 25 is a view of the bottom of the cassette; 
FIG. 26 is a view showing the notched bottom of the 

cassette positioned over a pin on the end of the en 
trance slot of the machine; 
FIG. 27 is a view showing the bottom of the cassette 

wedged on the pin on the end of the entrance slot to en 
able the cassette to open up; - 
FIG. 28 is a view of the bottom of the cassette show 

ing the front and back covers separated to enable the 
?lm therein to drop out; and _ 
FIG. 29 is an overall perspective view showing the 

inner surfaces of the front and back covers of the cas 
sette. 
Reference will ?rst be made to FIG. 1 which shows 

the overall perspective view of the machine 10 of the 
present invention which is used for automatically pro 
cessing an exposed X-ray film 37 as stored in a cassette 
35. 
The machine includes a housing "11 provided with a 

bottom 12, a rear side 14, a left end 16 and a right end 
17. A removable housing cover 18'forms the top 13 and 
the front side 15 of the housing 1 1. The rear-edge of the 
top 13 of cover 18 is provided with a ledge 19 which 
abuts against the upper edge of the rear side 14 when 
the cover 18 is positioned on the housing 11 by use of 
the handle 25 on the front side 15. A partition 20 di 
videsthe housing 11 longitudinally so that the process 
ing compartment is formed to the left of the partition 
20 and a dryingchamber is formed to the‘ right of the 
partition. Positioned within the processing compart 
ment of the housing are three rectangularly shaped 
open tanks — a developer tank 22a, a ?xing tank 22b, 
and a rinsing tank 220. 'With the cover 18 in place on 
the housing 11 and a light-baffle wall 171 provided at 
the entrance to the drying chamber, light is prevented 
from entering the processing compartment so that the 
?lm 37 can be processed under dark room conditions. 

A hanger 27 extends across the front upper edge of 
the processing compartment of the housing 1 l. A longi 
tudinally extending front supporting rail 28 is attached 
by screws 26 to the hanger 27. A longitudinally extend 
ing rear supporting rail 30 is attached to the upper edge 
of the rear side 14. Three ?lm driving and guiding units 
32a, 32b, and 320 are suspended across the supporting 
rails 28 and 30 so that the lower portion of each unit 
extends down" into one of the three tanks 22a, 22b and 
22c. Located on the left end of the top 13 of the cover 
18 is an entrance slot 34 for receiving the lower endv of 
the cassette 35 in which the exposed X-ray ?lm 37 is 
stored. When the lower end of cassette 35 is positioned 
in the entrance slot 34, the cassette opens to permit the 
X-ray ?lm 37 to drop down into the'driving and guiding 
unit 32a' which advances the ?lm 37 along a curved 
path through the developing tank 22a. The ?lm 37 is 
then directed into the second unit 32b which advances 
the ?lm 37 along a curved path through the ?xing tank 
22b. The ?lm 37 is then directed into the third unit 320 
which advances the ?lm 37 along a curved path 
through the rinsing tank 220. The ?lm 37 is then di 
rected into a driving and guiding device 50 (FIG. 4) 

4 
which causes the film 37 to be advanced along a path 
through the drying chamber after which it then 
emerges out of an exit slot 245 provided on the right 
end 17 on the housing 11. 
The ?at, rectangularly shaped cassette 35 of the pres 

ent invention which encloses the X-ray ?lm 37 is shown 
' in FIGS. 19 to 29, inclusive. The cassette includes a 

10 

front cover 39 and a back cover 41. The front cover 39 
is a molding formed with vertical side walls 42a and ' 
42b. A rectangularly shapedland 44 is formed on the 
inside surface of the front cover 39. The back cover 41 
of the cassette 35 is a molding formed with indented, 
vertical sides 45a and 45b. Furthermore, the central 
portion of inside surface of back cover 41 is recessed _ 
to form a rectangularly shaped well 46 for receiving the 
land 44 on the inside surface of the front cover 39. 
When the front and back covers 39 and 41 are assem 
bled together the vertical side walls 420 and 42b of the 

' front cover 39 extend over the indented vertical side 
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walls 45a and 45b of the back cover 41 and the land 44 
on the inside surface of the front cover 39 is positioned 
within the well 46 formed on, the inside surface of the 
back cover 41'. Secured on the surface of the land 44 
of the front cover 39 are a sheet of lead 47 and a first 
intensifying screen 48, and secured on the recessed sur 
face of the well 46 of the back ‘cover 41 is a second in 
tensi'fying screen 49. The ?lm'37 which is freely held 
between the screens 48 and 49 is shown in position on 
the former in FIG. 29. Located on the corner top of the 
cassette35 formed by the top wall 53 of the back cover 
41 is a slot 51 which extends down into a rectangularly 
shaped cut-out 54 provided on the upper corner of the 
screen 49 secured within the well 46. A transverse 
opening 56 extends from the, inner surface of the top 
wall53 to the slot 51. A member 57 is positioned in the 
transverse opening 56. The inner surface of the mem 
ber 57 adjacent the slot 51 is covered with a piece of 

' . velvet material 58.‘As shown in FIG. 23 whenthe front 
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and back covers 39 andv4l' are assembled together, 
springs 59 in opening 60 of the member 57 urge the 
surface of the velvet material 58 on the member 57 
against the surface of the slot 51 thus serving as a light 
baffle. As shown in FIG. 19, the slot 51 is provided on 
the top'of the cassette35 to enable a rectangularly 
shaped identi?cation tag 52 to ‘be inserted therein. 
The front and back covers 39 and 41 are held to 

gether by three spaced screws 62 on each vertical side 
of the cassette. As shown in FIGS. 21 and 29, each 
screw 62 passes through a spring coil 63 positioned in 
each of three spaced bores 61 provided on each verti 
cal side of the back cover 41 and the threaded end of 
each screw 62 engages a threaded opening 65 in the 
front cover 39. Th'e'lower, inside surface of the front 
cover 39 below land 44 is provided with a transversely 
disposed angular projection 67. The projection 67 has 
a mating engagement with a depression 69 transversely 
disposed on the lower inside surface of the back cover 
41. Located on the top wall 53 of the cassette 35 is a 
cylindrical bore 68. A portion of a tapered seat 69a is 
formed on the upper inner edge of the front cover-39 
in line with the bore 68. Positioned upward within'the 
bore 68 from below wall 53 is a cylindrical member 70 
provided with a shoulder 71 on the central portion 
thereof, the lower surface 72 of which is tapered to the . 
reduced diameter cylindrical base. As shown in FIG. 22 
when the cylindrical member 70 is positioned within 
the bore 68 with its shoulder 71 abutting against the 
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lower surface of the top wall 53, it is held therein by a 
spring 75, the upper end of which is seated within the 

upper end of land 44. The arrangement is in such a 
manner that when the top end of the cylindrical mem 
ber 70 is depressed by the thumb of the operator of the 
machine, the force on the tapered surface 72 creates a 
lateral force on the tapered seat 69a which spreads the 
upper portion of the front and back covers 39 and 41 
slightly apart so as to free the ?lm 37 in the event it will 
not freely drop out of the cassette when the lower ends 
of the front and back covers of the cassette are spread 
apart as a result of being positioned within the entrance 
slot 34 of the machine. , 
The entrance slot'34 of the machine will next be de 

scribed with reference to FIGS. 4-8. Located in an 

. cylindrical base and the lower end of which rests on the - 

0 

opening 33 in the top 13 of the cover 18 near the left - 
end thereof is an entrance member 77 provided with a 
shoulder 78 about the upper surface thereof which 
rests against the top surface of the cover 18. In order 
to hold the entrance member 77 in position in, opening 
33, a pair of elongated stops 79 are positioned below 
the top 13 of cover 18 and held onto the‘ sides of en 
trance member 77 by screws 80. As shown in FIG. 7, 
the inside front surface 73 and back surface 74 of the 
passageway through the entrance member 77 are 
slanted outwardly from the top toward the bottom 
thereof. As shown in FIGS. 5 and 7, a recess 81 is pro 
vided on each side of the inside front surface of the en¢ 
trance member 77. Pivotally mounted on a horizontally 
disposed pivot pin 82 in each of the recesses 81 is a ?n 
ger 83. Attached to the bottom of the entrance member 
77 is a shutter mechanism 84 comprised of an upper 
plane member 86 and a lower plane member 87. As 
shown in FIG. 8 the upper plane member 86 is provided 
with an elongated opening 88 and the lower plane 
member 87 is provided with an aligned elongated open 
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ing 89. A shutter 90 is disposed in a recess 91 provided ' 
on the lower plane member 87. Sernicylindrical depres 
sions 92 are formed on either side of the under surface 
of the upper plane member 86 and similar semi 
cylindrical depressions 93 are formed on either side of ’ 
the-upper surface of the lower plane member 87. A 
spring coil 94 is positioned in the cylindrical opening 
formed by‘ each opposing pair of depressions 92 and 93 
so that the end of each of the spring coils 94 ?ts in a 
notch 96 on the edge of shutter 90 and thus urges the 
shutter 90 in a position in which it resides over the 
aligned elongated openings 88 and 89. The upper plane 

. member 86 is provided with openings 98 on either side 
thereof and the lower plane member 87 is provided 

' with recesses 100 on the upper surface opposite the 
openings 98 in the upper plane member 86. The shutter 
90 is provided with narrow slots 99 on either. side 
thereof. When the ends of the plane members 86 and 
87 with the shutter 90 therebetween are attached to the 
bottom of the entrance member 77 by screws 85, the 
ends of the ?ngers 83 pivotally supported on either side 
of the front inner surface of the entrance member 77 
extend through the openings 98 in the upper plane 
member 86, and the narrow slots 99 in the shutter 90, 
and down into the recess 100 in the lower plane mem 
ber 87. p ' 

Extending inwardly from each end of the passageway 
through the entrance member 77 is a horizontally dis 
posed wedging pin 102. When the cassette 35 with the 
exposed X-ray ?lm 37 therein is positioned within the 
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entrance member 77. of the machine, the lower end of 
the cassette 35 contacts the ?ngers 83 and causes them 
to be pivoted back in alignment‘ with the inner surface 
of the entrance member 77. The backward movements 
of the ends of the ?ngers 83 cause the shutter 90 to 
slide back thus opening up the passageway‘ formed by 
the aligned elongated openings 88 and 89 on the lower 
end of the entrance slot 34. Referring to FIGS. 7, 26 
and 27, as the lower end of cassette 35 becomes bot 
tomed in the opening of the entrance member 77, the 
wedging pins 102 ‘on either end of the entrance mem 
ber 77 engage the notches formed 'by the angular sur 
faces 64 and 66 as provided on either of the inside' 
lower ends of the respective covers 39 and 41, thus 
causing the front and back covers 39 and 41 to become 
separated against the action of the spring-loaded 
screws 62 on the vertical sides of the cassette 35. It 
should be noted that a clearance 76 is provided on ei 
ther lower side of the cover 39 for the wedging pins 
102. As the front and back covers 39 and 41 separate, 
the transverse angular projection 67 on the lower inside ' ‘ 
surface of the front cover 39 separates from the trans 
verse depression 69 on the lower inside surface of the 
back cover 41 suf?ciently'to permit the ?lm 37 to drop 
out of the cassette 35 into the machine, as illustrated 
in FIGS. 6 and 28.. , , . ' 

Attached to the side of the entrance member 77 un 
derneath the cover 18 is a microswitch 103. Actuator 
104 of the microswitch 103-is positioned to extend 
across the elongated opening 89 on the bottom of the 
entrance passageway. As shown in FIG. 6 when the ?lm 
37 drops into the machine v10 from the cassette 35 the 
lower end of the ?lm 37 forces the actuator 104 to ro 
tate downwardly and ‘thus opens the microswitch 103 , 
causing a light bulb 105 on the cover '18, near the en 
trance slot 34 to go out. “ ' _ I 

‘After the upperlend of the'?lm 37 has traveled ‘into 
the machine 10 the actuator 104 is ‘freed to rotate up 
wardly thus closing the microswitch 103 to again light 
the bulb 105. Thus as long as the light bulb 105 is on 
the operator is aware that he can feed another ?lm 37 
into the machine by positioning another cassette 35 
into the entrance slot 34 thereof. As will be made clear 
in the ensuing description, several ?lms 37 can succes 
sively and simultaneously be advanced through the ma 
chine for processing. . . 

Before describing the overall machine 10, one of the 
?lm driving and guiding units 320, as shown in FIG. 11, 
will be described. It should be understood that each of 
the units 32b, and 32c is identical with unit 32a and 
corresponding parts are identi?ed by the same numer 
als bearing letter subscripts corresponding to the re 
spective units. The driving and guiding unit 32a in 
cludes a front side wall 106a having a lower portion 
108a with a circular opening 118a and having an inteé 
grally formed upper portion 110a which extends to the 
right of the lower portion; and a rear side wall 107a 
similarly having a lower portion 109a with a circular 
opening 119a and having an integrally formed upper 
portion llla which extends to the right of the lower 
portion. The side walls 106a and l07aare connected 
in parallel by a pair of ‘spacers 112a and 113a (FIG. 15) 
interconnecting their lower portions and by a pair of 
spacers 114a and 115a interconnecting their upper 
portions. The opposing inner surfaces of thelside walls ' 
106a and 107a are provided with opposing V-shaped 
grooves 116a and 117a, respectively, each groove 
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forming a continuous curved path that swings down 
and around the circular openings 118a and 119a on the 
lower portions 108a and 109a and then swings up and 
around the inner surface of the upper portions 110a 
and 111a respectively. An incoming set of driving rol 
lers 122a and 123a spans the lower portions of the side 
walls 106a and 107a near the beginning of the V 
shaped grooves 1l6a‘and 117a and an outgoing set of 
driving rollers 124a and 125a spans. the lower portion 
of side walls 106a and 107a on the upward path of the 

_ V-shaped grooves 116a and l17a.- A lower bail 126a 
formed of wire is provided which generally conforms 
with the curved path of the V-shaped grooves 116a and 
117 a on the lower portions of the side walls. The lead 
ing end of the lower bail 126a is attached by a pin 127a 
to the spacer 112a and the trailing end of the lower bail 
126a is attached by a pin 129a to the spacer 113a (see 
FIG. 15). An upper bail 130a formed of wire which 
generally conforms with the upwardly curved path of 
the opposing V-shaped grooves 116a and 117a on the 
upper portions of the side 'walls has its leading end at 
tached by pin 132a to the spacer 114a and its trailing 
end attached by a pin 131a to the spacer 115a on the 
upper portion of the side walls. As shown in FIG. 12, 
the ends 133a and 134a of the incominglset of driving 
rollers 122a and 123a pass through ‘openings 135a and 
136a in the side wall 106a and are positioned in jour 
nals 138a and 139a attached by screws 140a to the out 
side of the side wall 106a. Journals 138a and 139a may 
be‘formed of plastic. As shown in FIG. 16, theother 
ends 142a and 143a of the incoming set of rollers 122a 
and 123a after passing through openings in the side 

8 
166 to slide to the right and thus lock the arms 
l61a-162a, etc. of the units 32a, etc. thereon. ' 
-As shown in FIGS. 1 and 13, attached across the 

- upper front corner of the housing 11 is the longitudinal 
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walls 107a and journals 144a and 145a are provided . 
with gears 146a and 147a. The extended end 143a of 
the roller 123a is further provided with a worm gear 
149a. ' ' 

' Similarly, the ends of the outgoing set of rollers 124a 
and 125a are supported in journals 151a and 152a on 
side wall 106a and the other ends of the outgoing set 
of rollers are similarly supported in journals and pro 

. vided with gears 154a and 155a and a worm gear 156a. 
It should be noted that both the driving rollers of the 
incoming set and the outgoing set are positively driven 
to ensure that there is no shearinglforce on the emul 
sion surface of the ?lm 37 which would'result in ruining 
the images thereon. ‘ ‘ 

The upper portions 110a and 1110 of the side walls 
106a and 107a of the ?lm driving and guiding units 32a 
are provided with a pair of arms 159a-l60a and 
161a-l62a, respectively. > 
Reference will next be made to the housing 11 as 

shown in FIGS. 1 and 14. Attached on the upper end 
of rear side 14 of the housing 11 is the rear supporting 
rail 30. The rear supporting rail 30 is provided with 
three sets of spaced ‘notches l63a-l64a, l63b-l64b, 
1630-1640 on the upper edge thereof. A locking rail 
166 is held on the rear supporting rail 30 by screws 167 
which freely pass through elongated openings 168 in 
the locking rail 166 and thus permit the locking rail 166 
to be slideably moved longitudinally relative to the rear 
supporting rail 30. When the locking rail 166 is posi 
tioned toward the left, sets of spaced notches 
171a-172a, etc, provided on the upper edge thereof 
(FIG. 4) are in alignment with the set of spaced notches 
I63a-l64a, etc. on the supporting rail 30. The lower 
portions of the spaced notches l7la-172a, etc. in the 
locking rail 166 are elongated to enable the locking rail 
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hanger 27. The forward end of the hanger 27 is at 
tached by ascrew 29 to the left end 16 of the housing 
11. The hanger 27 is then bent inwardly beyond the en 
trance slot 34 of the machine and the other end of the 
hanger 27 is attached by screw 31 to the short, light, 
baffle wall 171 attached across the upper portion of the 
housing 11 in the drying chamber. Attached by screws 
26 to the hanger 27 is the front supporting rail 28 pro 
vided with three sets of spaced notches 173a-174a, etc. 
on the upper edge thereof. The three sets of notches on ' 
the opposing supporting rails 28- and 30 are aligned 
with each other. ' ‘ 

Referring to FIG. 14, positioned in the housing 11 
near the rear side 14 thereof is a longitudinally extend 
ing drive shaft 169. The forward end of the drive shaft 
169 is supported on a slot of a bracket 170 attached to 
the left end 16 of the housing 11. The drive shaft 169 
is then supported in a bearing 175 positioned in‘ a slot 
21 provided in the partition 20 and extends on through 
the drying chamber such that its opposite end is sup 
ported on a slot of a bracket 176 attached to the right 
end 17 of the housing 11_. Positioned on the drive shaft 
169 are three sets of spaced nylon worms 177a-l78a, 
177b-l78b, 1770-1780 which are attached to the drive 
shaft 169 by set screws. In addition, a worm 179 is pro 
vided near the entrance of. the drying chamber and an 
other worm 180 is provided on drive shaft 169 near. the 
exit of the driving chamber. Located intermediate the 
worms 179 and 180 onthe drive shaft 169 is a pulley . 
181 which engages a drive belt 182. As shown in FIGS. 
4 and 15, a motor 184 is mounted on the bottom 12 of 
the housing 11 by rubber cushions 186. A gear box 188 
on the rear of the motor 184 is provided with a stub 
shaft 189 having a‘pulley 190 attached thereto. The 
drive belt 182 connects the motor pulley 190 to the 4 
shaft pulley 181. ' - . 

Having described the housing 11 with the front and 
rear supporting rails 28 and 30, the locking rail 166 and 

‘ the driving train for the ?lm driving and guiding units 
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32a, 32b and 320, next to be described by reference to 
FIGS. 13—'15 is the. simple manner in which the tanks 
22a, 22b and 220; ‘and the ?lm driving and guiding units 
32a, 32b and 320 can be assembled within and removed 
from the housing 11. Each of the tanks 22a, 22b and 
‘220 comprises an open, rectangularly shaped container 
which is positioned within the processing compartment 
of the housing 11 adjacent to each other. Thus, starting 
from the left, the developer tank 22a is positioned then 

_ the ?xing tank 22b and then the rinsing tank 220.‘ After 

55 

65 

the tanks have been so positioned and ?lled with their 
respective solutions, the unit 3205 is first positioned in 

I the housing 11 with its arms 1590-1600 and 1610-1620 
?tted on the pair of spaced notches 1730-1740and 
1630-1640 on the front and rearsupporting rails 28 and 
30 respectively, and with the lower portions 1080 and 
1090 of its side walls 1060 and 1070 immersed within 
the water tank 220. When so positioned the worm gears 
1490 and 1560 engage the worms 1770 and 1780, re 
spectively, on the drive shaft 169. The unit 32b is then 
positioned in the housing 11 so that its upper portions 
11% and lllb fit over the'lower portions 1080 and 
1090 of the unit 320, its lower portions 108b and 10% 
are immersed in the tank 22b and its arms l59b-160b 
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and 161b- 162b are ?tted in the set of spaced notches 
l73b-174b and 163b-164b provided on the front and 
rear supporting rails 28 and 30 respectively. When so 
positioned, the worm gears 14% and 156b engage the 
worms 177b and 178b, respectively, on the drive shaft 
169. The unit 32a then is positioned in the housing 11 
such that its upper portions 110a and 111a fit over the 
lower portions l08b and 10% of the unit 32b, its lower 
portions 108a and 109a are immersed in the tank 22a, 
and its arms 159a-160a and 16la-l62a are fitted in the 
set of spaced notches l73a-174a and 163a-164a, re 
spectively. When so positioned the worm gears 149a 

' and 156a engage the worms 177a and 178a, respec 
tively, on the drive shaft 169. With the units 32a, 32 b 
and 320 in position on the supporting rails 28 and 30 
the locking rail 166 is then slid toward the right thus 
locking these units in position in the housing 11. 

It should be noted, as shown in FIG. 15, that when - 
the unit 32b is positioned with its upper portions 11% 
and lllb fitted over the lower portions 108a and 1096 
of the unit 320, the ends of the V-‘shaped grooves 1'16b 
and 1l7b on the opposing inside surfaces of the upper 
portions 110b and lllb meet with the ends of they V 
shaped grooves 1160 and l17c on the opposing inside 
surfaces of the lower portions 1080 and 109C. Likewise, 
the V-shaped grooves 116a and 117a of the unit 32a 
line up with the V-shaped grooves 1 16b and 1171) of the 
unit 32b. The V-shaped grooves of the inter?tting units 
32a, 32b and 32c thus form a continuous path extend 
ing from just below the entrance slot 34 of the machine 
through to the beginning of the drying chamber. 

It should be noted that the incoming set of driving 
rollers and the outgoing set of driving rollers of each of 
the units 32a, 32b and 32c is located above the level of 
the solution in the respective tanks and each of the out 
going set of rollers serve to drain the liquid rapidly from 
the surface of the ?lm 37 as it is withdrawn from the re 
spective tanks. » 

Starting with the dropping of the ?lm 37 out of the 
cassette 35, when the ?lm 37 is advanced by the incom 
ing set of driving rollers 122a and'123a down'into the 
tank 22a, the sides of the ?lm 37 engage the V-shaped 
grooves on the opposing side walls 106a and 107a,of 
the ?lm driving and guiding unit‘ 32a. Referring to 
FIGS.,17' and 18, as the front end 38 of the film 37 ad 
vances along the inwardly curved path formed by the 
V-shaped grooves it tends to buckle outwardly. It is for 
this reason that the lower bail 126a>in the form of a 
curved wire is provided. The bail 126a is positioned 
midway between the side walls 106a and 107a and has 
a curvature corresponding to the outer edge of the in 
wardly curved path formed by the V-shaped grooves 
116a and 117a, as shown in FIG. 15. The upper bail 
130a which is connected to the upper pair of spacers 
114a and 115a is similarly provided for preventing the 
?lm 37 from buckling as it is advanced along the in 
wardly curved path formed by the V~shaped grooves 
116a and 117a on the upper portions 110a and 111a of 
the side walls of unit 32a. 

it should be clear from FIGS. 15 and 18 that as the 
relatively stiff ?lm 37 advances, the leading edge 38 
only of the ?lm 37 makes sliding contact with the lower 
bail 126a and the upper bail 130a as it is advanced 
through the unit 32a by engaging ?rst the incoming set 
of driving rollers 122a and 123a and then by engaging 
the outgoing set of driving rollers 124a and 1250. The 
bails on units 32b and 320 similarly engage the leading 
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edge 38 of the film 37 and prevent the film from buck 
ling as it is advanced through the respective tanks in the 
processing compartment. 
A description of the apparatus located in the drying 

chamber of the housing 11 will next be presented. It 
should be noted that the short transverse light baffle 
wall 171 is provided in the drying chamber spaced 
away from the top of the partition 20 so as to provide 
an opening leading from the processing compartment 
to the drying chamber. This spacing is used to provide 
the path for the ?lm 37 as it is directed down from the 
third unit 320 into the ?lm driving and guiding device 
50. The short wall 171 thus serves as a light baf?e to 
ensure that the processing of the ?lm 37 is performed 
under dark room conditions. As previously described 

' the motor 184 is mounted on the bottom 12 of the dry 
ing chamber and the pulley 190 is attached to the stub 
shaft 189 of the gear box 188 on'the rear of the motor 
184 and the belt 182 connects the motor pulley 190 to 
the pulley 181 on the drive shaft 169. The ?lm driving 
and guiding device 50 positioned within the drying 
chamber is comprised of a pair of parallel side walls 
192 vand 193 the inner surfaces of which are formed 
with V-shaped grooves 194 and 195 for guiding the ?lm 
37. An incoming set of drive rollers 197 and 198 is pro 
vided near the entrance end of the path formed ‘by the 
V-shaped grooves 194 and 195 for receiving and driv 
ing the ?lm 37 as it is advanced from the unit 320 sus 
pended over the rinsing tank 220. Spacers 201, 202 and 
203-are provided near the front of the side walls 192 
and 193 and spacers 206 and 207 are provided near the 
rear of the side walls 192 and 193 of device 50. An out 
going set of rollers 242 and 243 is provided near the 
exit end of the path formed by V-shaped grooves 194 
and 195 for driving the ?lm out of the drying chamber 
and through the exit slot 245. A bail 208 attached to 
spacers 201 and 202 is provided on the inlet curved 
portion of the V-shaped grooves 194 and 195 for pre 
venting the ?lm 37 from from buckling out as it is ad? 
vanced by the incoming set of rollers 197 and 198 
along the inwardly curvedportion of the path through 
the drying chamber. When device 50 is slideably posi- .v 
tioned within the drying chamber with the bottom of 
the side walls 192 and 193 thereof resting on a support 
ing member 204 on the partition 20 and a supporting 
member 205 on the right side wall 17, a worm gear 199 
on the end of driving roller 198 engages the worm 179 
on the drive shaft 169 and a worm gear 210 on the end 
of driving roller 242 engages the worm 180. Further- . ’ 
more, the V-shaped grooves 1l6c and 1170 on the 
upper portion of the side walls of units 320 line up with 
the V-shapedgrooves 194 and 195 on the respective 
side walls of device 50. . 

It should now be clear that the V-shaped grooves of 
the inter?tting units 32a, 32b and 320 and device 50 
thus form a continuous curved path for the ?lm 37 ex~ 
tending from just below the entrance slot 34 on the top 
of the left end of the machine through the successive 
tanks in the processing compartment and then through 
the drying chamber to the exit slot 245 on the right side 
17 of the machine. ' . ‘ I ' 

Positioned in upper slots 209 provided'in the respec 
tive side walls 192 and 193 of device 50 above the path 
of the ?lm 37 is a horizontally disposed upper rectangu 
lar heater frame 211 and positioned in lower slots 213 
provided in the side walls 192 and 193 below the path 



3,857,040 
11 

of the film 37 is a horizontally disposed lower rectangu 
lar heat frame 215. ‘ 
As shown in FIG. 13, a length of heater coil 217 is 

connected by eye hooks 218 to span the upper heater 
frame 211 in a zig zag manner. Similarly a length of 
heater coil 219 is connected by eye hooks 221 to span 
the lower heater frame 215 (FIG. 10). The ends of the 
heater coils 217 and 219 are connected to terminal 
clips 222 which are connected by conductors (not 
shown) to an inlet electrical receptacle 223 on the 
lower rear side of the housing 11. An upper fan 226 
provided with a motor 227 is attached by a bracket 228 
across the top of the side walls 192 and 193 of the dryer 
film driving and guiding device 50. A lower fan 229 
provided with a motor 230 is attached by a bracket 231 
to bottom 12 of the housing 11. As illustrated in FIGS. 
1 and 10, ambient air is drawn into the drying chamber 
by the lower fan 229 through lower windows 233 pro 
vided on the front side 15 and the rear side 14 of the 
housing 1 1. The lower fan 229 thus forces the air which 
is heated upon passing through the heater coils 219 to 
be blown against the bottom surface of the ?lm 37 as 
it is advanced through the drying chamber and the air 
is then dispelled through a series of lower elongated 
openings 235 provided in the side walls 192 and 193 
and then through centrally disposed exit windows 236 
provided on the front side 15 and rear side 14 of the 
housing.’ , ' 

In a similar manner, the upper fan 226 draws ambient 
air into the machine via upper windows 238 provided 
on the front and rear sides of the housing 11. This air 
is then heated upon passing through the heater coils 
217 and then blown down on the top surface of the film 
37 after which it is dispelled through a series of .upper 
elongated openings 239 provided on the side walls 192 
and 193 of device 50 and then through the central exit 
windows 236 on the front'and rear sides of the housing 
11. ' ‘ 

In order to enable the air provided by the upper and 
lower fans 226 and 229 to dry the side portions of the 
?lm 37 as it is advanced through the drying chamber, 
the upper and lower sides of the V-shaped grooves 194 
and 195 are formed with scalloped openings 240 (FIG. 
13) in’the'vacinity of'the'heater coils. The outgoing set 
of rollers 242 and 243 positioned 'near the exit end of 
the V-shaped grooves 194 and 195 advance the ?lm 37 
through the exit slot 245 provided on the right end 17 
of the housing. 

In order to supply power to the machine the electri 
cal inlet receptacle 223 is provided on the lower right 
of the rear side 14 of the housing as shown in FIGS. 10 
and 13 and conductors (not shown) are connected by 
way of an on/off switch 246 on the upper right end 17 
of the housing 11 to the drive shaft motor 184, the mo 
tors 227 and 230 for the fans, and the indicator light re 
ceptacle 247. An indicator light plug 248 is attached to 
the underside of the top 13 of the cover 18 such that 
it ?ts on the receptacle 247 when the cover 18 is in po 
sition on the housing 11 to thus provide for electrically 
connecting the indicator light 105 provided adjacent 

' the entrance slot 34 via the microswitch 103. The con 
ductors (not shown) to the drive motor 184 further in 
clude an adjusting knob 250 which can be set to vary 
the speed of the motor 184 and consequently the speed 
with which the film 37 is advanced through the devel 
oping solution to account for differences in ambient air 
temperature in which the machine is operating. 
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As shown in FIG. 1, a perforated screen 251 is posi 

tioned overvthe top and front side of the drying cham 
ber and supported in position by a member 254 on the 
baf?e wall 171 and a ledge 255 on the right end 17 of 
the housing 11. The screen 251 is attached by a screw 
252 to a member 256 provided on the upper front of 
the baf?e wall 171. The screen 251 is used to prevent 
the operator from getting too close to the apparatus lo 
cated within the frame. _ _ 

In addition, screens 253 (FIG. 10)‘ are positioned on 
the windows provided on the portions of the rear side 
14 of the housing and the front sidev 15 of the cover 18 
enclosing the drying chamber. 

It should be noted that the driving and guiding units 
32a, 32b and 320 are supported by the front and rear 
supporting rails 28 and 30 relative to the respective 
tanks 22a, 22b and 220 so that the incoming set 
122a-l23a, etc. and the outgoing set 1240-12511, etc. 
of driving rollers for each of these units are located 
above the level of the liquid-provided in these respec 
tive tanks, thus assuring that the surface of the ?lm 37 ' 
is not being contacted while the ?lm is being advanced 
through the solution. This is especially important for 
the developing tank 22a since the emulsion on the sur 
face of ?lm 37 is softened upon being advanced into 
the developing solution and is not hardened to the 
vpoint where it can be safely contacted by the driving 
rollers‘unti] the '?lm is withdrawn therefrom. Damage 
to the surface of the film 37 is also avoided by making 
the driving rollers out of rubber. It should be further 
noted that forming the V-shaped groove 116a, 1170, 
etc. to have'an angle of 60 degrees'aids in retaining the 
sides of the ?lm 37 therein while the ?lm is being ad 
vanced through each of the tanks by the driving rollers. 

Although the description herein has been concerned 
with a particularly illustrative embodiment, it is to be 
understood that the invention is subject to various 
modi?cations in both the construction and arrange 
ment thereof without departing from the spirit of the 
invention. The invention, therefore, should be consid 
ered as including all possible modi?cations and varia 
tions coming within the scope of the invention as de 
?ned in the appended claims. 
What is calirned is: 
1. An X-ray ?lm cassette for use in a daylight proces 

sor having an entrance slot with side abutments therein, 
the combination comprising: _ 
a ?rst vertically disposed rectangular cover having a 

well formed on the inner central'portion thereof 
and having longitudinal sides, 

a second vertically disposed opposing rectangular 
cover having‘a complementary land formed on the 
inner central portion 'thereof for ?tting in the well 
of the ?rst cover and having longitudinal marginal 
sidewalls for slideably extending over the longitudi 
nal sides of said ?rst cover to exclude passage of 
outside light into the interior of said cassette, 

a pair of vertically spaced transverse angular project 
ing portions on the inner lower surface of one of 
said covers, the region between the peaks of said 
pair of angular projecting portions forming a trans 
verse angular receding portion, 

a single transverse angular projecting portion on the 
inner lower surface of the other of said covers, and 
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spring biased fasteners on the longitudinal sides of 
said cassette for resiliently holding the inner cen 
tral portions of said covers together to accomodate 
a film therebetween with the transverse angular re 
ceding portion on the inner lower surface of said 
one cover mating with the single transverse angular 
projecting portion on the inner lower surface of the 
other cover, and 

means on either side of the bottom of said cassette 
operable upon the seating of said ‘means against the 
abutments on the sides of the entrance slot of said 
processor to separate said covers against the action 
of said spring biased fastners to enable the film to 

~ drop out of said cassette past the peaks of the angu 
lar projecting portions on the respective covers 
into said processor. ' 

2. The combination in accordance with claim 1 
wherein said means comprises notches formed by angu 

14 
' lar surfaces on either side edge of the bottoms of said 
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respective covers, 
said notches adapted on contact of the opposing an 
gular surfaces thereof with the side abutments in 
said entrance slot to wedge the covers apart against 
the action of said spring biased fasteners to free the 
film accomodated therebetween. 

3. The combination as de?ned in claim 1 including 
a sheet of lead secured on the inner central surface 
of one of said covers and a ?rst intensifying screen 
secured on said sheet of lead, and 

a second intensifying screen secured on the inner 
central surface of the other of said covers, 

said ?lm being accomodated between said first and. 
second screens in the closed position'of said cov~ 
CI'S. 

* * *' * * 


