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ABSTRACT 0F THE DHSCLÜSURE 
Apparatus for treating a strip of photosensitive film 

material comprising a housing With an inlet and an out 
let for passing a strip of film material therethrough, a 
plurality of fluid treating tanks in said housing in longi 
tudinal alignment with each other for treating the film 
material as it passes therethrough, and a system for 
automatically replenishing the chemical solution in each 
of the tanks. The automatic replenishing system con 
sists of a plurality of infrared photodetectors arranged 
transversely across the film Width so that the detectors 
may sense the Width of the film strip as it passes through 
the apparatus. The Width is then integrated with the 
length of the film strip to determine the area of the film 
being processed, and the fluid treating tanks are re 
plenished with chemical solution according to the area 
of film strip lbeing processed. 

This application is a continuation-in-part of copending 
application Ser. No. 471,052 entitled Film Processing 
Apparatus filed July 12, 1965, now U.S. Patent No. 
3,375,593. Y 

The present invention relates to a machine or ap 
paratus for automatically processing a sensitized film 
progressively through a series of tanks in which the 
several steps of the process take place. 

It is an object of the present invention to provide an 
apparatus for processing photographic material and the 
like in which the fluid treating material is replenished to 
the various treating tanks or compartments through 
which the film passes in accordance with the amount of 
film being passed therethrough for development. 

It is another object of the present invention to provide 
an apparatus for automatically replenishing the fiuid 
treating material in the various tanks used in the film 
developing apparatus, such as that used in application 
Ser. No. 471,052 filed July 12, 1965, now U.S. Patent 
No. 3,375,593, of which this is a continuation-in-part 
application. 

It is an object of the present invention to provide an 
apparatus utilizing infrared replenishing means for auto 
matically supplying the proper amount of processing 
fluid to the various tank or compartments of the appara 
tus through which a continuous film of sensitized ma 
terial is passed, in accordance with the area of the film 
entering the apparatus. 
At the present time one system of replenishing the 

fluid treating material used in developing processes is the 
automatic nitrogen pressurized system which is used to 
replenish batch type processers. This system is also in 
limited use for continuous processing machines. 

Another system in use is the gravity feed system which 
relies on a continuous iiow of chemicals, usually through 
flow meters to feed automatic processors. In this system 
the chemical solutions flow under the force of gravity. 

Another type of system in use at the present time is 
the pump system which is used for either a batch or a 
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continuous type film developing process. In this system 
the pumps are used to deliver the chemicals to the proces 
sing machines. In accordance With al1 of the above men 
tioned systems they must be manually set in order to 
take into account the width and sometimes the length of 
the film that is being processed. In other Words the 
amount of chemical that is added to the photographic 
process to replenish the solution that is being used up 
has to be metered in exacting proportions to the area 
of ñlm that is passing through the film developing ap 
paratus. lf the amount of ñlm being developed is changed 
for any reason, the amount of chemical solution being 
fed or supplied to the system will not automatically 
change, so that the film may be underdeveloped or over 
developed. 

In accordance with the present invention, a system is 
provided in which the amount of chemical solution re 
quired to properly develop the film is automatically sup 
plied to the processing tanks in accordance with the 
amount of the film passing through the developing ap 
paratus. 

It is an object of the present invention to provide a 
chemical solution replenishment system actuation device 
that automatically measures the area of a continuous 
strip or cut of sheets of film or paper being passed 
through the developing apparatus and varies the flow or 
supply of replenishment chemicals in proportion to this 
area of film being developed. This system may be used 
with any of the above mentioned systems now in use. 

It is an object of the present invention to provide a 
chemical replenishment system utilizing infrared means 
that determines the area of the film being passed through 
the developing apparatus and Varies the flow rate of a 
pumping means in accordance with the quantity or area 
of the film passing through the apparatus so as to in 
crease or decrease automatically the quantity of chemi 
cal solution being fed to the various tanks so as to sup 
ply the proper amount of fiuid treating material there 
to to properly develop the film passing therethrough. 

It is another object of the present invention to provide 
a plurality of infrared means across the width Aof a strip 
of continuous film to be developed that is passed through 
a developing apparatus, so that beams of infrared light 
are directed across the film path at the entrance to the 
apparatus and impinge on infrared sensitive photoresistor 
means so that a change in resistance for photoresistor 
means, caused by the film passing through the infrared 
beam path will automatically actuate the chemical re 
plenishment pump means so as to vary the flow rate 
thereof in accordance with the amount of film passing 
through the apparatus. 

Various other objects and advantages of the present 
invention will be readily apparent from the following de 
tailed description when considered in connection with 
the accompanying drawing forming a part thereof and in 
which: 
FIGURE 1 is a perspective View illustrating, more 

or less diagrammatically, the replenishing device of the 
present invention, and 
FIGURE 2 is an enlarged fragmentary detailed view 

of the infrared means disposed adjacent the inlet end 
of the developing apparatus. 

Referring to the drawing, the reference numeral 10 
generally designates the developing apparatus of the pres 
ent invention. This apparatus may consist of an outer 
elongated rectangular housing or casing 12 in which are 
disposed a plurality of tanks or compartments 14, 16, 
18 and 20. These tanks are treating tanks and may con 
sist of any predetermined number of treating tanks, for 
example the tank 14 may be a developer tank and con 
tain a chemical solution for developing the film. The 
tank 16 may be a stop tank While the tank 18 may be a 
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fixer tank and the tank 20 may be a wash water tank. The 
device is similar to that described and shown in my ap 
plication Ser. No. 471,052 filed July 12, 1965, now U.S. 
Patent No. 3,375,593, in which a continuous strip of 
film is passed through the various tanks so as to provide 
a continuous processing system for a quick and simple 
and economical development of the film. 

It will be noted that all of the tanks are disposed in 
the upper portion of the housing 12 and are in longi 
tudinal alignment with each other so that a continuous 
strip of film 22 to be developed passes through an inlet 
opening in the front end 24 of the housing and passes 
progressively or successively through the various tanks 
14, 16, 18, 20 and any other tanks desired, and is dis 
charged from the rear of the housing 12. It is, of course, 
realized that all of the various tanks have their inlet and 
discharge openings in alignment therein, as shown and 
described in my above mentioned application, and the 
device is provided with the proper drive means so as to 
thread the film through the device at a predetermined 
rate. 
Each tank is provided with a chemical solution tank, 

with a tank 26 being illustrated in FIGURE l for sup 
plying the proper chemical solution to the developer 
tank 14 through the conduits or tubing 3f? land 32 which 
is supplied with a motor driven pump 28. 
FIGURE 1 further illustrates a chemical solution re 

plenishment tank 34 in communication with the stop 
tank 16 through the lines 36 and 3S in which is provided 
a motor driven pump 4t). Thus each tank used in the 
developing apparatus is provided with its own individual 
chemical solution supply or replenishment tank. 
The developing apparatus of the present invention is 

provided with a bank of infrared means 42 adjacent 
the front wall 24 and the inlet end of the housing 12. 
'I‘he infrared means 42 extends laterally across the path 
of travel of the continuous strip of film 22, as best seen 
in FIGURE 2. The infrared means consists of a housing 
44 in which is disposed a plurality of small low voltage 
lamps 46 each with an infrared filter 48 placed -in front 
of it, or, as shown in FIGURE 2, below it, but `above 
the upper surface of the film 22. Preferably nine lamps 
and infrared filters are disposed in spaced relationship 
laterally or transversely of the path of travel of the film 
22. They are spaced evenly across the width of the en 
trance chute to the film developing apparatus so as to 
impinge upon a segment or portion of the film passing 
therebelow. 

Disposed below the infrared means 42 and below the 
undersurface of the continuous strip of film 22 is another 
housing 50 with a plurality of infrared sensitive photo 
resistors 52 each in alignment with one of the lamps 
46 and the infrared filters 48. The provision of the lamps 
46 and the filters 48 results in beams of infrared light 
being directed across the film path of travel at the en 
trance to the machine which beams of light impinge on 
the respective aligned infrared sensitive photoresistors. 
The change in resistance for the photoresistors 52 
which is caused by the strip of film interrupting the in 
frared beam paths will actuate an electronic package or 
device S4 for an infrared system which is operatively 
connected to the pumps of the system, such as 28 and 
40, to control the flow rate of these replenishment pumps 
in order to increase or decrease the supply of chemical 
solution to the treating tanks, in accordance with the 
area or amount of the film that is being passed through 
the device. The low voltage lamps, the infrared filters 
and the electronic device 54 are all well known com 
mercially available devices and are operatively con 
nected to the pumps by any Well known circuit means 
not forming a part of the present invention. 

`In operation as the sheet or roll of photosensitive ma 
terial film 22 enters the processing apparatus, it inter 
rupts one or more beams of the infrared light 46. This 
infrared light is of such a wave length that it does not 
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4 
affect standard photographic emulsions. As the film is 
fed in a continuous steady rate the length of the film 
is measured by the interruption of one or more of these 
infrared light beams. By breaking up the width of the 
processor into discrete segments and using one beam of 
infrared for each transverse segment, the area of the 
film can be integrated by multiplying the length function 
by the total number of discrete Width functions, as meas 
ured by the infrared beams. The width of the film strip 
being processed is measured by the number of infrared 
detectors which are covered by the film strip. Since the 
film strip is fed through the processor `at a steady rate, 
the length of each film strip is determined by the amount 
of time the infrared detectors are covered. If desired, 
other conventional apparatus for measuring the length 
of a strip passing thereby could be utilized. However, the 
infrared detectors inherently provide an efficient means 
of measuring the length of the film strip and lare pre 
ferred for that purpose. 

Once the apparatus is set to any standard Width and 
length, and the replenishment fiow rate is manually ad 
justed for that proper width and length (speed of ma 
chine), the system will automatically adjust for any 
other width and length of film placed therein. If the 
speed of the processor is changed, a separate speed vari 
able is automatically fed into the system to make this ad 
justment and keep the flow rate at the proper level. 
The way we have attained this objective is to use sev- ' 

eral small, low voltage lamps and placed infrared filters 
in front of them. The resulting beams of infrared light 
are directed across the film path at the entrance to the 
machine and impinge on infrared sensitive photoresistors. 
The change in resistance for photoresistors, caused by 
feeding the film 22 into the infrared beam path, triggers 
solid-state circuits, which activate relays and controls 
the flow rate of the replenishment pump. In a typical 
situation, we have a number of infrared sensitive sys 
tems spaced evenly `across the width of the inlet to the 
apparatus. Another may be placed outside the film path 
and acts as a safety relay to shut the system down should 
a lamp failure occur. Interrupting any one of the in 
frared systems with film 22 will turn on the replenish 
ment pump system and deliver a preset flow rate to the 
tanks 14, etc. Interrupting any two will deliver twice 
the fiow rate and so on. 

Thus, from the foregoing description, it is apparent that 
the present invention provides a simple and inexpensive 
apparatus for supplying the correct amount of chemical 
solution to the various tanks in a film developing ap 
paratus in accordance with the area of the film being 
developed. 
The present invention further provides a film developing 

apparatus and system in which the rate of feed of the film 
through the device, if changed, will automatically vary the 
amount of chemical solution being supplied to the various 
tanks in the device so that the proper amount of treating 
fiuid is supplied automatically without causing any under 
development or over-development of the film. 
As is well known in the photographic processing field, 

the amount of the developer which must be added to com 
pensate for the film being processed is actually a direct 
function of the amount of silver halides reduced to metal 
lic silver. This is, of course, visually apparent on the 
photograph by looking at the dark areas vs. the light 
areas. Therefore, when the photosensitive devices are 
placed at the exit of the processor, the actual area of the 
film which was developed is measured. This is the most 
accurate way one could design a replenishment system. 
The device then continuously varies the amount of re 
plenisher required, exactly in proportion to the amount 
of film emulsion which was developed. This relationship 
applies to the developing bath only. When using the device 
at the end of the processor, the stop bath and fixing bath 
replenishers are run at a fairly constant rate and only the 
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developer replenishei flow rate is varied according to the 
amount of developed image. 
What is claimed is: 
1. Apparatus for treating a strip of photosensitive film 

material passing therethrough comprising: 
(a) at least one chemical solution applicator means for 

treating the ñlm material; ~ 
(b) a plurality of noncontacting radiation sensing 
means disposed across the lateral width of the ñlm 
being passed through the apparatus to determine the 
area of the film being treated for a given film-speed 
through the apparatus; 

(c) supply means responsive to said radiation sensing 
means to supply chemical solution to at least one of 
said applicator means in proportion to the area of 
the lilm being treated. .. 

2. Apparatus as set forth in claim 1 wherein there is a 
plurality of chemical solution applicator means which are 
disposed in the upper portion of a housing in longitudinal 
alignment with one another. K 

3. Apparatus as set forth in claim 1 wherein said supply 
means controls the substantially continuous flow rate of 
chemical solution to at least one of said applicator ïmeans. 

4. Apparatus as set forth in claim 1 wherein said radia~ 
tion sensing means operates primarily in the infrared por~ 
tion of the spectrum. . 

5. Apparatus as set forth in claim 4 wherein each radia 
tion sensing means includes emitter means to emit in 
frared radiation disposed on one side of the film material 
and an infrared sensor disposed on the other si-de` of the 
ñlm material. » 

6. Apparatus as set forth in claim 5 wherein said supply 
means controls the substantially continuous flow rate of 
chemical solution to at least one of said applicator means. 

'7. Apparatus as set forth in claim 6 wherein said radia 
tion sensing means senses the width of the ñlm material 
being treated by the number of sensors which have in 
frared radiation blocked by the ñlm, and the length of the 
photosensitive ñlm material by the amount of time said 
sensors are blocked by the ñlm. 

8. Apparatus as set forth in claim 7 wherein there is 
a plurality of chemical solution applicator means which 
are disposed in the upper portion of a housing in longi 
tudinal alignment with one another, and said radiation 
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sensing means is disposed at the ñlm material entrance 
of said housing. 

9. A method of replenishing chemical solution in a iilm 
processing applicator means in response to the area of a 
film strip passing’through the applicator means compris 
ing the steps of: 
(a) measuring the area of film passing through the 

applicator means; 
(b) said measuring consisting of the step of projecting 

a plurality of spaced radiation beams transversely to 
. the path of travel of the iilm through the applicator 
means; 

(c) said measuring further consisting of the step of 
detecting the amount of radiation projected past the 
peripheral edge of the ñlm; and 

(d) controlling the rate of ñow of chemical solution to 
, said applicator means in accordance with the area 
sensed. 

10. The method of claim 9 wherein the projecting of 
the plurality of spaced radiation beams consists of the 
step of projecting a plurality of spaced infrared beams. 

11. The method of claim 10 wherein the measuring of 
the area of the tilm passing through the applicator means 
consists of the steps of: 

(a) measuring the width of the film material by detect 
_» ing the radiation projected past the peripheral edge 
' of the ñlrn; and 
(b) measuring the length of the film material by detect 

ing the amount of time the film strip takes to pass by 
said plurality of spaced infrared beams, for a given 
íilrn speed through the applicator means. 
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