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This invention relates to the art of film proc 
essing and provides a method and a means for 
overcoming certain well known deleterious effects 
in developing motion picture film. 
In developing motion picture film Where the 

film is run continuously through a tank of Solu 
tion, it is a well known fact that, due to certain 
chemical reactions and physical conditions com 
bined with the movement of the film, a direc 
tional effect on the film will occur in the devel 
oping process. Directional effect, as it is under 
stood, is due to the fact that wherever develop 
ment takes place certain reaction products are 
formed within the emulsion Coating on the film 
which restrain further development. Under Cer 
tain conditions these reactions may go. So far aS 
to form a spent solution and stop further devel 
opment unless fresh solution is applied. The 
products of the reaction, however, tend to diffuse 
Out of the gelatin and unless the film or the Solu 
tion is agitated they concentrate in a ZOne on Or 
snear the Surface of the emulsion, thus preventing 
fresh Solution from contacting the emulsion for 
further development. In the case of a film mov 
ing through developing solution, these reaction 
products will flow backward along the film and 
Will retard the normal development of succeeding 
exposed portions. The result is that instead of 
having a uniform development of densities on a 
uniformly exposed film the head end of the film 
will have a greater density than the tail end. 
This effect is known as a directional effect in film 
rocessing and many attempts have been made 

to eliminate it. Agitation has been used with 
beneficial results, but up to the present time the 
effect still persists in motion picture film and in 
soundtrackfilm. The present invention embraces 
a method and a means which not only involves 
increased agitation but introduces a turbulent 
effect in the solution itself. It is to be under 
stood that the method and means to be described 
and claimed hereinafter are applicable to that 
type of film processing wherein the film travels 
in a plurality of vertical loops, each loop consist 
ing of an upwardly and a downwardly traveling 
section or film strand, through a tank of develop 
ing Solution. Under Our invention the develop 
ing solution is kept at a low level in the tank, 
from where it is continuously returned to the 
top of the vertical film strands and is allowed to 
flow downwardly by gravity over the film, thus 
continually supplying fresh solution to the film 
and at the same time producing increased agita 
tion and turbulation of the solution. In prac 
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of developing has been materially reduced under 
this method and that most noticeably the objec 
tionable sprocket hole effect on sound tracks has 
been, reduced. To those versed in the art of sound 
tracks, it is a well known fact that the area sur 
rounding Sprocket holes is developed to a higher 
density than other areas of the film, due pre 
Sumably to the fact that as the film is drawn 
through the solution the sprocket holes set up an 
added agitation that produces a higher develop 
ment around each hole. In some cases the Zone 
is SO pronounced and of Such an extent that it 
extends into the Sound track and in reproduc 
tion Sets up what is known as a 96 cycle tone or 
a Sprocket hole hum. Since there is no way of 
eliminating the agitation effect of the Sprocket 
holes when a film strip is drawn through de 
veloping Solution, We conceived the idea of reduc 
ing the Solution in the tank to a minimum level, 
thus removing all but the lower end of the Wer 
tical Strips of film from the Solution to avoid 
Sprocket hole agitation and applying the Solution 
in a sheet at the top of the film Strands to permit 
the solution to run down the film and cause a 
uniform turbulation and agitation over the en 
tire Surface of the film, including the Sprocket 
hole area. In use, we have found that the direc 
tional effect and the sprocket hole effect decrease 
as the level of the solution in the tank is lowered 
on the vertical film strands, which bears out one 
of the premises of this invention that the least 
possible amount of film should be run through 
solution standing in the botton of the tank. Ac 
cordingly, it becomes an object of this invention 
to provide a method of developing motion picture 
film wherein the film is moved continuously in 
vertical loops, each loop consisting of an up 
wardly and a downwardly traveling Section or 
film strand, through a tank having a minimum 
of developing Solution therein, and the developing 
solution is applied at the top of the vertical 
strands and allowed to run down the film. Axi 
other object of this invention is to provide means 
for supplying developing Solution to continuously 
moving vertical film loops at the top of the 
straiads. 

Other objects and advantages will becomine ap 
parent as the description proceeds in conjunc 
tion with the drawing in which: 

Figure i is a condensed longitudinal, Vertical 
section of a conventional developing tank show 
ing our invention arranged over the top of the 
vertical strands; 

tice it has been found that the directional effect ss Figure 2 is a section on line 2-2 of Figure 1, 
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Figure 3 is a top plan view of one of the ver 

tical sections with our invention in place; and 
Figure 4 is an enlarged sectional view of the 

top of one of the strands showing our invention 
in a working position. 

Referring to the drawing, it will be seen that 
we have illustrated our invention as applicable 
to a process of developing motion picture film 
wherein the film F is run continuously through 
a tank if having a certain amount of develop 
ing solution. 2 contained therein. The conven 
tional method of running the film through tanks 
of this nature consists in running the film 
through the solution in a plurality of vertical 
loops generally designated P. In Figure 1. We 
have shown the mechanism of these vertical loops 
as comprising an upper roller 3 and a lower roll 
er 4. For the sake of simplicity, we have shown 
but two of the vertical loop or path arrangements 
which are identical, although it is to be under 
stood that a conventional developing machine 
has a plurality of such paths. It is also be under 
stood that there are a plurality of rollers 3 and 
4, as shown in Figure 2, and that when the ma 
chine is threaded with the film F the film runs 
between the rollers 3 and 4 in a series of Ver 
tical loop sections or film strands S (see Fig 
ure 2). No detail of construction or arrange 
ment of the roller mechanism or driving mecha 
nism therefor is shown, since this construction 
forms no part of the invention. In Figure 2 We 
have merely shown bars S5 and is connecting the 
plurality of the lower rollers 4 and upper rollers 
3 with a sliding sleeve arrangement d, coin 
structed to permit the entire roller assembly to 
be raised upwardly out of the solution in the 
tank. To those versed in the art of film process 
ing, it is well understood how a film strip is 
threaded through and travels, continuously 
through a developing machine of the above char 
acter. Insofar as our invention is concerned, it 
is immaterial which direction the film travels. 

In conjunction with the foregoing arrange 
ment, which is standard construction, we add 
means for applying solution to the film at the 
top of the film strands or, more specifically, 8t 
opposite points on the rollers 3. In practice We 
have found that the best results are obtained by 
applying the solution to the film on tooth sides 
of the rollers 3 so that the solution will contact 
the film at tangential points on the rollers and 
will flow downwardly over the film strands by 
force of gravity. It will also become evident 
under our method of applying solution to oppo 
site sides of the roller at the top of the strands 
that the solution is forced to flow counter to the 
movement of the film on one side of the rollers 
and in accordance with the movement on the 
other side of the rollers, thus tending to cancel 
out the effects of directional development. For 
this purpose we employ units designated A in 
their entirety and mount a unit over each one of 
the series of rollers i3. As best illustrated in 
Figure 3, the unit A comprises a pair of parallel 
pipes or casings 8 and 9, said casings having 
longitudinal slots 20 and 2 therein arranged to 
emit sheets of developing solution 22 and 2. 
The casings 18 and 9 are so arranged over the 
rollers 3 that the sheets of solution 22 and 23 
will contact the film F at a tangential point On 
both sides of the roller and will cling to the film 
and flow downwardly thereover in a turbulent 
and agitated form. The result is that not only 
is fresh solution supplied to the film but the solu 
tion itself is agitated and, due to the flowing of 
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the Solution down the film, a turbulent effect is 
obtained which, in conjunction with the agita 
tion, acts to remove all reaction products of de 
velopment and continuously supply fresh solu 
tion to the film emulsion. As shown in Figure l, 
the Solution flows downwardly over the length 
of the film strands on both the upward and down 
Ward travel and is mingled with the solution 2 
in the bottom of the tank. It will be noted in 
this respect that a minimum of solution I2 is 
kept in the tank for the purpose, as stated here 
in before, of removing as much as possible of the 
vertical film strands from the solution to avoid 
sprocket hole agitation. In installations where 
the size of the tank would permit, it would be 
advisible to lower the Solution completely below 
the bottom of the film strands to avoid all 
Sprocket hole agitation. However, in most instal 
lations, a certain amount of solution is needed in 
the bottom of the tank to have sufficient solution 
for developing purposes and to permit that it may 
be continuously returned from the bottom of the 
tank to the slotted casings 8 and 9, where it is 
again distributed over the film. The means for 
Supplying the Solution to the casings 18 and 9 
comprises a pump generally designated T ar 
ranged to communicate its inlet with the solu 
tion 2 in the bottom of the tank. The pump may 
be driven by a conventional drive pulley 24, The 
output of the pump flows into a pipe 25, which 
in turn may be connected to a header pipe 26 
that continues the full length of the tank and 
Supplies. Solution to each one of the units A. The 
header pipe 26 is set up with a plurality of T's 
2, corresponding to the number of units. A to 
be served, into which a feeder pipe 28 is rotatably 
fitted and held in leak-proof engagement by any 
well known means for this purpose. A pair of 
short pipes 29 and 30 communicate with the 
feeder pipe 28 and are so spaced on the pipe 28 
as to include the series of rollers 3. Between 
the pipes 29 and 30 We run small pipes 3 and 
32 for carrying solution to the casings 8 and 9. 
As shown, the casings 8 and 9 are annularly 
Spaced around the pipes 3 and 32 and the pipes 
themselves are perforated on the top portion for 
emitting Solution into the casings 8 and 9. In 
addition, We may incorporate a valve W in the 
line 25 for controlling the output of the pump 
T. The purpose of this construction is to per 
Init control of the Solution supply to the cas 
ings 3 and 9 so that the solution may run out 
of the slots 20 and 2 in a sheet under the 
force of gravity with no pressure, or only slight 
pressure, behind it. As before stated, the feeder 
pipe 28 is rotatably mounted in the T 27, 
which permits that the whole unit A may be ro 
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tated into the dotted position shown in Figure 
1 to permit the film strands S, with their entire 
mechanism, to be raised from the tank. Since 
We are aware that other means may be designed 
and constructed for the same purpose, we do 
not intend to limit the invention to the par 

65 

O 

5 

icular means shown and described. 
Our method may be practiced in any film 

processing laboratory where the film is run 
through the developing tank in a plurality of 
Vertical Strands and the means for practicing 
our method may be mounted upon any conven 
tional film processing tank of the above charac 
ter without involving any changes in the con 
struction of the tank or the travel of the film. 

Having shown and described our method and 
One form of means for practicing our invention, 
We claim; 
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1. In a system for developing motion picture 

film wherein the film travels through said sys 
tem in a plurality of vertical loops, each loop 
having a downwardly and an upwardly traveling 
Section, means for continuously supplying the 
developing Solution to the plurality of film sec 
tions, said means including perforated pipes 
arranged along the top of each of said film sec 
tions, a casing annularly spaced around each 
of said pipes enclosing said perforations, said 
casing having a longitudinal slot in the lower 
wall thereof adapted to emit solution to the top 
of each of said sections. 

2. A method for developing motion picture 
film wherein the film is moved alternately up 
and down in a series of vertical paths consist 
ing in applying developing solution to the film 
at the top of said paths in sufficient quantity 
to cause the solution to flow freely downwardly 
by force of gravity in an agitated and turbulent 
form over the surface of the film in both paths. 

3. In a system for developing motion picture 
film wherein the film travels through a devel 
oping tank in a plurality of vertical loops, each 
loop having an upwardly and a downwardly 
traveling section, a developing solution distrib 
uting member having a longitudinal slot there 
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in arranged across the top of said sections to 
emit solution to the plurality of said sections 
at the top thereof so that the solution may flow 
freely downwardly in a turbulent sheet over 
each of said sections, and means for moving said 
solution distributing member into an out-of-the 
way position for raising said film loops out of 
said tank, said means including a feeder pipe 
screw threadedly connected to a supply line, 
and means for mounting said distributing mem 
ber on said feeder pipe so that said distribut 
ing member may be swung into an out-of-the 
way position by rotating said feeder pipe in its 
screw threaded connection. 

4. A method of developing motion picture film 
wherein the film is moved over a series of top 
and bottom rollers forming a plurality of Wer 
tical loops, each loop having an upwardly and 
a downwardly traveling section consisting of 
supplying developing solution to the film on both 
sides of said top rollers in sufficient quantity to 
cause the solution to flow freely downwardly 
by force of gravity in an agitated and turbulent 
form over the surface of the film in both sec 25 tions. 

MCHA, S, SENC. 
BENJAMIN CHRISTIAN ROBERTSON. 


