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CENTRFUGAL SPRAY PROCESSING APPA 
RATUS FOR SENSITIZED MATERIAS 

Benjamin E. Luboshez, Rochester, N. Y., assignor 
to Eastman Kodak Company, Rochester, N.Y., 
a corporation of New Jersey 

Application December 28, 1949, Serial No. 135,365 
(C. 95-94) 9 Claims. 

1. 
The present invention relates to processing ma 

chines for photographic materials and more par 
ticularly to a processing apparatus of the Spray 
type in which the conventional pump is replaced 
by simple centrifugal devices for forming the 
spray. While the apparatus disclosed is particu 
larly adapted to the processing of strip film, such 
as 16 mm. or 35 mm. film, it can be applied to 
the processing of films of other sizes or, even 
individual sheets or, for that matter, to the proc 
essing of other photographic or Sensitized ma 
terials, such as paper. The present invention is 
well adapted for use in rapid processing and in 
those operations where specialized personnel is 
not; available for their execution. 

it, has been found that the pumps ordinarily 
used in spray processing are Subject to contam 
ination by the processing chemicals which in 
pairs their eficiency and makes necessary their 
frequent cleaning and overhaul. Where the 
same pumps are employed to spray various chemi 
cals as may be required for the complete threat 
ment of films or where developing solutions of 
different, compositions are used, as the Occasion 
may demand, it is often necessary that the pump 
ing apparatus be cleaned with each change. All 
of this places considerable additional burden 
on the use of pumps. The present invention is 
intended to remove this difficulty by the elimi 
nation of all present types of pumps and acces 
sories and substituting for them simple mechani 
cal devices which are substantially contamina 
tion-proof. These mechanical devices comprise 
essentially means which drive fluid containers in 
arcuate paths whereby the centrifugal force de 
veloped ejects the fluid through spray apertures 
in the containers upon the Sensitized material 
which is to be treated. These mechanical devices 
are further unique in that they also cause the 
containers to be given an oscillatory movement 
whereby the apertures therein are always directed 
substantially toward the surface of the sensitized 
material which inay be travelling in a substan 
tially linear path. These devices include no bear 
ings, stuffing boxes, connections or other parts 
immersed in fiuids, as would be the case with 
pumps, that might give trouble in use by becom 
ing contaminated with chemicals and there are 
consequently few adjustments that must be made 
or difficulties involved in cleaning. 
The invention, too, is applicable to the use of 

processing liquids which are put up in sealed 
containers, such as ordinary tin cans, as will be 
apparent from the ensuing description. In this 
respect, the herein-disclosed spray processing ap 
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paratus is Well adapted for use with those proc 
essing Solutions which are toxic by nature and 
to which Operators may be allergic, since, when 
SO used, they would be subject to a minimum of 
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handling by operating personnel. 
The Centrifugal Spray processing apparatus 

Which enbodies the present invention is well 
adapted to the development of strip film which 
is noved in a substantially linear path as, for 
example, by the drive mechanism employing a, 
Series of pairs of rollers, having reduced por 
tions of less diameter than the remaining por 
tions, which bow the film therebetween, such as 
is described in my copending application for a 
film processing machine, Serial Number 67,467, 
filed December 27, 1948, and in United States 
Patient Nuin be 2,498,947 granted to nine February 
7, 1950. 

It is, therefore, an object of this invention to 
provide an improved processing machine. 

It is a further object of this invention to pro 
vide an improved processing machine which is 
eSpecially adapted for rapid processing and whose 
operation does not require the use of specialized 
perSonnel. 

It is a still further object of this invention to 
provide an improved processing machine which 
is adapted to the use of processing solutions 
which are toxic by nature and to which operat 
ing personnel may be allergic. 

It is a still further object of this invention 
to provide a processing apparatus in which the 
treating fluids are sprayed upon the sensitized 
material by centrifugal force. 

It is a Still further object of this invention to 
provide all apparatus of the character described 
in which conventional punps are eliminated as 
Well as the usual bearings, stuffing boxes, connec 
tions, etc. immersed in fluids. 

It is a still further object of this invention to 
provide a centrifugal spray apparatus of the 
character described in which the spray apertures 
remain at all times directed substantially toward 
the surface of the material to be sprayed. 

it is a still further object of this invention to 
provide a Spray processing apparatus of the chair 
acter described which is relatively simple in con 
struction and which will require a minimum of 
naintenance. 
Other objects and advantages of the invention 

Will become apparent from the following descrip 
tion taken in connection with the accompanying 
drawings, and it will be understood that many 
changes may be made in the details of construc 
tion and arrangement of parts shown and de 
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Scribed without departing from the spirit of the 
invention as eXpressed in the accompanying 
claims. I, therefore, do not wish to be limited 
to the exact details shown and described as the 
preferred forms only have been shown by way 
of illustration. 
In the dra Wings: 
Fig. 1 is a top view, partly in section, of a 

Spray processing apparatus embodying the pres 
ent invention; 

Fig. 2 is a Sectional view taken on the line 2-2 
of Fig. 1; 

Fig. 3 is a front view, partly in Section, of a 
modified form of the invention; and 

Fig. 4 is a top view of the modified form illus- l; 
trated in Fig. 3. 
The embodiment of the invention illustrated 

in Figs. 1 and 2 includes a film drive or conveyor 
and a mechanism for holding a container of 
processing fluid to Which it in parts an OScillating 
arcuate motion. The film conveyor like that 
disclosed in my copending applications, above 
referred to, includes the rollers 0 arranged in 
pairs along the path of travel of the film i. 
These rollers have reduced portions of less di 
ameter than the remaining portions thereof and, 
as illustrated, may take the shape of an hour 
glass, although obviously other configurations 
are possible. Each pair of rollers is so spaced 
that the distance between the reduced portions 24 
thereof is less than the Width of the film . 
The rollers fo are mounted upon shafts 2 which 
extend through a wall 3 of the processing appa 
ratus. The opposite ends of the shafts 2 mount 
the worm gears 4 which mesh with the worms 
f5 pinned upon the shaft 6. The latter is 
driven by any conventional means. Each pair 
of rollers thus rotated in Opposite directions by 
the worn and Worm gears, functions to bow and 
grip the film therebetween and draw it through 
the apparatus. While the described film drive 
is particularly adapted to handle motion picture 
film or film strips, it is equally well adapted for 
use with sheet film. 
The spray mechanism comprises a bar f7, one 

end of which is pivotally secured in a forked 
bearing 8, the other end being adapted to mount 
a fluid container 9. This mounting consists 
of a cylindrical shell Or holder 20, one end and 
a portion of the cylindrical wall of which is 
cut away to receive therein the container, as 
clearly indicated by the dashed lines in Fig. 2. 
The fluid container is preferably a sealed can 
in which correctly compounded processing solu 
tions are put up by the manufacturer, the can 
being disposable after the contents are expended. 
By punching a hole in One end of the can just 
prior to use a spray aperture is formed therein, 
the only precaution that need be taken being 
that this aperture align itself with the opening 
22 in the end of the cylindrical shell 20. For 
the sake of convenience, the can may carry a 
marking on the end to indicate the proper loca 
tion at which the hole is to be punched. The 
container which is readily slidable into the holder 
20 is securely held therein by the centrifugal 
force developed by the Operation of the mecha 
nism, which same force is responsible for the 
ejection of the fiuid through the spray aperture, 
as will be apparent. 
The bar 7 is Oscillated about its pivot by the 

action of a rotary drive element 23 and a con 
necting rod 24. The latter is connected ec 
centrically to the rotary drive element by crank 
pin 25 and to the bar T by pivot pin. 26. It is 
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4. 
obvious that rotation of the drive element 23 by 
any conventional means (not shown) will im 
part an OScillatory motion to the bar 7, one 
extreme position thereof being shown in dashed 
lines in Fig. 1. The Spray mechanism is so 
Oriented to the film drive that at the mid position 
of the OScillating bar f7 the bar is normal to 
the linear path of the film and the spray is di 
rected Substantially normally to the surface of 
the film. At the extreme positions of the bar 
the Spray aperture is still directed toward the 
Surface of the film. Thus, the spray is ejected 
Only in the direction of the film. While rotation 
of the drive element 23 causes the bar to 
OScillate within a predetermined angle, depend 
ing upon the relative dimensions of the several 
elements and the location of the points at which 
they are interconnected, the same motion causes 
the holder 20 on the end of the bar and the 
fluid container 9 Secured therein to travel in 
an arcuate path. It is this motion of the con 
tainer which results in the development of the 
Centrifugal force which drives the solution in 
the container through the spray aperture and 
upon the moving film band. Since the value 
of the force depends in part upon the angular 
Velocity of the bar I, the drive element 23 will 
be rotated at a relatively high speed. 
While a film reel 27 is depicted diagrammati 

cally in Fig. 1 at each end of the single spray 
unit beyond a Wall or baffle 28, it should be 
understood that it is within the scope of this 
invention to incorporate a number of such spray 
unitS in a Single apparatus, each separated from 
the others by baffles and each performing one of 
the Several distinct operations necessary to com 
pletely process film, as developing, fixing, wash 
ing, etc. As a matter of fact, a plurality of such 
Spray units may be used in combination With a 
drier and automatic film takeup device of the 
type disclosed in my copending application Serial 
No. 67,467, filed December 27, 1948, to provide 
a complete processing machine. 
In a Second form of the invention, illustrated 

in FigS. 3 and 4, the Spray mechanism has been 
modified, although, like the previously described 
form, it produces an OScillating motion of the 
fluid container mounting whereby the contain 
er is driven in an arcuate path, developing a 
centrifugal force which causes the fluid to be 
Sprayed through an aperture in the said con 
tainer. The film drive or conveyor is essentially 
a duplicate of that described in connection with 
the form of invention illustrated in Figs. 1 and 
2, the rollers O alone being shown in Fig. 4, 
and no more than the film i? being shown in 
Fig. 3. The spray mechanism is adapted to mount 
a plurality of fluid containers 30 which are 
secured in cup-like holders 3 integral with the 
bar 32. Lock screws 33, threaded into the cup 
like holders, serve to Secure the containers in 
their respective holders. To the bar 32 is im 
parted an Oscillating or reciprocating motion by 
the rotation of a pair of crank Wheels 34, to which 
the ends of the bar are eccentrically Secured 
by crank pins 35. It is apparent from an inspec 
tion of Fig. 4 of the drawing that, while rotation 
of the crank Wheels Will OScillate the bar back 
and forth, the bar will at all times remain parallel 
lel to its original position. However, each holdey 
3 thereon and the fluid container 30 secured 
therein Will traverse an arcuate path, the locus 
of which is the circle, indicated by the dashed 
line 36. 
The containers 30 are each provided with a 
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spray aperture in the side thereof and near one 
end. These apertures may be, like those de 
scribed in connection with the container 9, 
merely a hole punched in the Side of the can, 
or they may take the form of a Small jet such 
as is designated by the reference numeral 37 in 
the drawing. These, too, may be threaded for 
the reception of a screw cap to seal the container. 
In Securing each container 30 in the holder 3, 
the container is oriented. So that the Spray aper 
ture 37 is directed toward the film Strip. Since, 
as above described, the bar 32 remains at all 
times parallel to its initial position and since this 
is also parallel to the linear path traversed by 
the film, the spray apertures will continue to be 
directed toward the film throughout the entire 
motion of the drive. Moreover, the same cen 
trifugal force which sprays the contents from 
the cans or containers, as they sweep past the 
film, prevents egress of the liquids on the re 
turn stroke when the bar 32 is furthest from the 
film, since the force then operates to press the 
liquid against the container wall opposite to the 
spray aperture. This also permits air to enter 
the container through the aperture on the re- 2 
turn stoke precluding the development of a par 
tial vacuum therein as the liquid becomes ex 
hausted, which would gradually render ineffective 
the spray mechanism. In the form of invention 
illustrated in FigS. 1 and 2, an intake of air will 
occur when the container 9 reaches each end 
of its arcuate path, at which time the linear ve 
locity of the container, and, therefore, the cen 
trifugal force, becomes zero. 
The crank wheels 34 are supported on shafts 

38 on the opposite ends of which are mounted 
pulleys 39, both of which are connected by a belt, 
40 to a motor or any other conventional drive 
neans (not shown). 
While the several containers 30 may all spray 

the same fluid in any one operation, it should 
be understood that with proper dimensioning of 
the apparatus, such as the length of the bar 32 
between containers, and with regulation of the 
Speed of travel of the film, it is possible to have 
each container handle a different processing 
fluid, developer, fixer, water, etc., so that the 
film is completely processed by a single passage 
through the apparatus. Like the apparatus of 
Figs. 1 and 2, this modification may be used in 
combination with drier and automatic film take 
up device, such as is described in my copending 
application Serial Number 67,467, above referred 
to, to provide a complete processing machine. 
Although the apparatus of Figs. 3 and 4 illus 
trate the bar 32 mounting three containers, it is 
apparent that a lesser or larger number may be 
So secured to a similar bar. The containers 9 
and 30 have been illustrated as being separate 
fluid receptacles, such as sealed cans, which are 
readily secured in the apparatus and in which 
manufacturers may put up properly compounded 
solutions. Where these solutions are toxic, Such 
an arrangement permits their use with a mini 
mum of handling by personnel who may be al 
lergic thereto. Instead of separate containers, 
however, fluid holders may be formed as a per 
manent and integral part of either oscillating 
bar T or 32, into which the solutions are poured 
prior to the operation of the apparatus. To 
shorten the time of processing, the containers of 
liquid may be heated prior to their use. This 
can be accomplished separately of the apparatus 
or by the use of electric heating coils which can 
be located in the container holders 20 or 3 then 
Selves. 
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6 
Although the preferred film drive or conveyor 

has been described as being similar in principle 
to that disclosed in my copending applications, 
above identified, it is obvious that other types of 
conventional film drives may be employed which 
will convey the film in a substantially linear path 
with the sensitized Surface exposed to the cen 
trifugal spray. Again, while I have described the 
apparatus as a film processing apparatus, es 
pecially adapted for strip film, it can obviously 
be used for processing films of any size or shape 
and, for that matter, the Spray-producing mech 
anism is itself readily adaptable to the process 
ing of other sensitized materials, such as paper. 
From the foregoing description, it will be ap 

parent that I have provided means for obtain 
ing all the objects and advantages of this inven 
tion. 
What I claim and desire to secure by Letters 

Patent of the United States is: 
1. A processing apparatus for Sensitized na 

terial comprising conveyor means for moving the 
material in a substantially linear path, said con 
veyor including a plurality of pairs of spaced 
rollers, each roller having a portion of reduced 
diameter for engaging an edge of said sensitized 
material and each pair of rollers being so spaced 
that the Sensitized material passing therebetween 
is bowed transversely between the reduced por 
tions, means for rotating the rollers to drive the 
Sensitized material through the aparatus in a path 
defined by the rollers, a fluid container having 
a, Spray aperture therein, a mounting element for 
the container constrained to move in an arcuate 

5 path and adapted to support the container so 
that the Spray aperture is at all times directed 
toward the surface of the sensitized material, a 
crank disc, connecting means between the disc 
and the mounting element, said connecting 
means being eccentrically pivoted to the crank 
disc whereby rotation of the latter will oscillate 
the connecting means to impart an arcuate mo 
tion to the mounting element and the container 
whereby fluid will be sprayed through the aper 
ture by centrifugal force upon the sensitized ma 
terial. - - - 

2. In a processing apparatus for sensitized ma 
terial having drive means for moving the material 
in a Substantially linear path, a fluid container 
having a Spray aperture therein, a mounting ele 
ment for holding the container adapted to move 
in an arcuate path and adapted to support the 
container So that the spray aperture is directed 
toward the surface of the sensitized material, 
a crank disc, connecting means between the disc 
and the mounting element, said connecting 
means being eccentrically pivoted to the crank 
disc whereby rotation of the latter will oscillate 
the connecting means to impart an arcuate mo 
tion to the mounting element and the container 
whereby fluid will be sprayed therefrom through 
the aperture by centrifugal force upon the sen 
Sitized material. 

3. In a processing apparatus for sensitized ma 
terial having drive means for moving the mate 
rial through the apparatus, a fluid container hav 
ing a Spray aperture therein, a holder for mount 
ing the container adapted to be oscillated and to 
Sirihultaneously move the container in an arcuate 
path, a rotary drive element, an eccentric con 
nection between the rotary drive element and the 
holder whereby the latter is oscillated and arcu 
ate motion is inparted to the container whereby 
fluid will be sprayed therefrom through the aper 
ture by centrifugal force upon the material and 
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the spray aperture will be at all times directed 
toward the Surface of the material. 

4. In a film processing apparatus having drive 
means for moving film through the apparatus, a 
fluid container having a spray aperture therein, 
a bar pivotally mounted at one end and having 
means for securing the container thereon, a ro 
tary drive element, a connecting rod pivotally 
secured eccentrically to the rotary drive ele 
ment and pivotally Secured to the Said bar, Said 
rotary drive element and connecting rod being 
adapted to impart an arcuate motion to the bar 
and the container whereby fluid Will be Sprayed 
therefrom through the aperture by centrifugal 
force upon the moving film, the spray aperture 
being at all times directed toward the Surface 
of the film. 

5. In a film processing apparatus having drive 
means for moving film through the apparatus, a 
fluid container having a spray aperture therein, 
a reciprocating bar having means for Securing 
the container thereon, a pair of crank Wheels, a 
pair of crank pins connecting the ends of the 
reciprocating bar to the crank wheels, the ro 
tation of the latter imparting a reciprocating 
and arcuate motion to the bar whereby fluid Will 
be sprayed from the container through the aper 
ture by centrifugal force. 

6. In a processing apparatus for Sensitized ma 
terial having drive means for moving the material 
in a Substantially linear path, a fluid container 
having a Spray aperture therein, a pivotally 
mounted element, means on the end of Said ele 
ment for removably mounting the container, a 
crank wheel, a connecting rod Secured at one end 
by means of a crank pin to the crank wheel and 
pivotally Secured at the other end to Said element, 
rotation of the crank Wheel imparting an OScil 
latory arcuate inotion to the container mounted 
upon the element to develop a centrifugal force 
Whereby fluid will be Sprayed from the container 
through the Spray aperture upon the material. 

7. In a processing apparatus for Sensitized ma 
terial having drive means for moving the mate 
rial in a Substantially linear path, a fluid con 
tainer having a spray aperture therein, a bar 
Subtantially parallel to said linear path of the 
material and having means for removably mount 
ing the fluid container, a pair of crank Wheels, 
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a pair of crank pins connecting the ends of the 50 
bar to the crank wheels, the rotation of the lat 

8 
ter imparting a reciprocating motion to the bar 
and moving the container in an arcuate path 
to develop a centrifugal force whereby fluid will 
be sprayed from the container through the spray 
aperture upon the material. 

8. In a film processing apparatus having drive 
means for moving film through the apparatus, 
a fluid container having a Spray aperture therein, 
an oscillatory element having means at one end 
adapted to hold the container With the Spray 
aperture directed toward the Surface of the mov 
ing film, the other end of said element being 
mounted for pivotal movement, a rotary drive 
element, a connecting rod eccentrically pivoted at 
One end to the rotary drive element and piv 
otally Secured at the other end to the Oscillatory 
element, rotation of the rotaly drive element 
being adapted to move the fluid container in an 
oscillating arcuate path whereby fluid will be 
Sprayed by centrifugal force from the container 
through the spray aperture upon the film, the 
Spray aperture being at all times directed toward 
the Surface of the film. 

9. In a film processing apparatus having drive 
means for moving film in a Substantially linear 
path, a plurality of fluid containers each having 
a Spray aperture therein, a bar Substantially par 
allel to Said linear path of the film and having 
means for mounting each of Said plurality of con 
tainers so that the Spray aperture of each is di 
rected toward the surface of the moving film, 
a pair of crank wheels, a pair of crank pins con 
necting the ends of the bar eccentrically to the 
crank wheels, rotation of the latter being adapt 
ed to oscillate the bar and to move the fluid con 
tainers in an arcuate path to develop a cen 
trifugal force whereby fluid Will be Sprayed from 
each of Said plurality of containers through the 
Spray apertures upon the film, the Spray aper 
tures being at all times directed to Ward the Sur 
face of the film. 

BENJAMIN E. LUE.OSHEZ. 
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