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UNITED STATES 

2,164,653 

PATENT OFFICE 
2,164,653 

APPARATUS FOR TREATING CINEMATO 
GRAPHC FILM 

Fred W. Jackman, Beverly Hills, Calif., assignor 
to Warner Brothers Pictures, Inc., New York, 
N. Y., a corporation of Delaware 

Application October 28, 1935, Serial No. 47,153 
9 Claims. 

This invention relates in general to the proc 
essing of photographic film and more particularly 
to apparatus for ensuring uniform action of the 
treating solution upon the film and minimizing 
the effects such as chemical drag and adherence 
Of spent portions of the treating solution to the 
film. 

In developing motion picture film by causing it 
to pass continuously through various film treat 
ing solutions, particularly the developing and fiX 
ing solutions, it has been found that streaks fre 
quently appear upon the surface of the film. 
Aiso some portions of the film, especially those 
portions adjacent to where considerable reaction 
has occurred between the developer chemicals 
and the film emulsion, are some times found to 
be developed to a different degree than other por 
tions. As the film moves through the Solution 
the probable reaction between the chemicals of 
the emulsion affected by light during the photo 
graphic or printing exposure and the treating 
Solution causes a reaction compound to form on 
the Surface of the film. As the film moves 
through the processing or treating solution, 
these compounds tend to drag along the face of 
the film thus preventing uniform surface devel 
opment. This drag of the reaction compounds 
is of especial importance along the sound track 
of the film where the streakage produced by this 
Chemical drag from a transparent portion to an 
Opaque portion tends to distort the sound record. 
Uneven development of the film is also caused 

by the saturation of the solution adjacent the 
film Surface with the chemical compounds re 
Sulting from the reaction of the chemicals of 
the developing solution with the emulsion of 
the film. Thus, it has been found that in a film, 
Where one portion receives considerable chemi 
cal action through the developer solution, the 
development of an adjacent portion will be in 
fluenced thereby due to the impregnation of the 
chemical reaction compounds at this point. The 
film while traveling through the solution tends 
to cause a flow of adjacent portions of the de 
veloper solution in the same direction due to 
friction and adhesion (commonly called surface 
tension) of the chemical Solution. With the Sur 
face of the film. This movement of the devel. 
oper solution along with the surface of the film 
prevents fresh developer chemicals from reach 
ing the film emulsion thus delaying development 
and also causing the film to be unevenly de 
veloped. 
One object of the present invention is to pre 

vent uneven treatment of a cinematographic film 

(CI. 95-94) 
Strip while progressing through film processing 
Solution. 
This is accomplished by feeding the film, 

strip through the processing solution and at the 
same time continually changing the Speed of the 
film while passing through the solution sufficient 
ly to break the frictional or parasitic flow of the 
adjacent portions of the processing Solution SO 
as to allow fresh portions of the solution to COme 
in contact with the film. Hence, the reaction 
products or compounds will be more quickly dis 
sipated in the developer solution thus minimiz 
ing the drag of these compounds along the Sur 
face of the film. 
Another object of the invention is to move a 

film strip at a continually changing Speed through 
a film processing solution while supplying the 
strip to the solution at a uniform Speed. 
This is accomplished by providing guiding 

means for guiding the film through the treating 
solution and causing a continual movement of the 
guiding means while the film is being Supplied 
at a uniform Speed. 
More particularly describing the invention, Fig. 

1 is a Sectional elevation view of a part of a film 
developing machine embodying a preferred form 
of my invention and is taken along the line - 
of Fig. 2. 

Fig. 2 is a plan view of the film developing 
machine, and is taken along the line 2-2 of 
Fig. 1. 

Fig. 3 is a sectional view through the spool 
head reciprocating mechanism and is taken along 
the line 3-3 of Fig. 1. 

Fig. 4 is a plan view of a modified form of film 
treating mechanism. 

in Fig. 1. I have shown my invention as being 
embodied within tanks and 2 which may con 
stitute a portion of a complete continuous film 
treating machine. For example, tank may con 
tain a developing solution through Which the 
motion picture film 3 is first passed; tank 2 a. 
fixing Solution; the next tank a rinsing Solution, 
etc. Each of the tanks and 2 has a rectangular 
frame 4 suitably Secured therein. Frame 4 com 
prises a pair of Vertical guide rails 5 and 6 con 
nected at their upper and lower ends to CrOSS 
bars 7 and 8. A pair of film Spool heads 9 and 
0 are provided for movement along the guide 

rails 5 and 6. Each of these spool heads is 
adapted to be immersed in the Solution and Con 
prises a cross head having at its ends grooved 
wheels 2, 3, 4, and 5 adapted to ride along 
the rails 5 and 6. Sets of film Supporting spools 
6 and 7 are Spaced along each spool head 9 
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2 
and 0 to guide the film 3 in a sinuous path 
through the treating solution. The upper spool 
CrOSS-head 9 is adapted to be continuously recip 
rocated by a Crank mechanism generally indi 
Cated at 8 Which is driven through a drive shaft 
9 by a motor 20. A connecting rod 2 is piv 

Otally mounted at its lower end 2 to the central 
portion of the upper spool cross-head 9 and its 
upper end is rotatably journaled upon a crank 
pin member 22 (Fig. 3) threadably mounted upon 
a Crank disk 23. Disk 23 is securely mounted 
upon the end of a cross shaft 24 which is rotatably 
mounted Within ball bearings 25 and 26. Bear 
ings 25 and 26 are provided within a housing 27 
Which also provides bearings for the drive shaft 
9. A Worm gear 28 suitably keyed to the cross 

Shaft 24 meshes with a worn 29 suitably keyed to 
the drive shaft 9. A flange 27 formed on the 
housing 27 extends over the periphery of the disk 
23 and has a lubricant seal 30 therearound which 
Contacts the rim of disk 23 to retain lubricant 
Within the housing 27. A bearing cap 3 is pro 
Vided at the end of housing 27 adjacent the ball 
bearing 26 to hold the cross shaft assembly in 
place. A bracket 32 extending downwardly from 
the housing 27 is secured upon a cross piece 33 
resting on the upper rear portion of the tanks 
and 2. 
Referring to Fig. 2, the drive shaft 9 also 

drives a pair of driving Sprockets 34 and 35 and a 
drive roller 36 at a constant speed. Each of 
the Sprockets and roller has its shaft journaled 
Within a bearing 3 and is provided with a bevel 
gear 38 meshing with a similar gear 39 securely 
mounted upon the driving shaft 9. The shaft 
9 is driven at a relatively slow speed by means 

of a Speed reduction mechanism generally in 
dicated at 40 (Fig. 1) which is placed between 
the Shaft 9 and the film driving motor 2. 

Inlet and outlet pipes 42 and 43 respectively 
are provided within each of the tanks and 2 
to maintain a current of fresh film treating solu 
tion at all times through the tank and also to 
keep the Solution at a constant level, preferably 
above the upper Spool cross-head 9. 
In the Operation of the film treating machine, 

the film 3 is fed from a supply reel A4 into the 
tank at a uniform Speed by the drive sprocket 
34. Similarly the film emerges from the tank at 
a uniform Speed due to the constant speed of the 
roller 36 and sprocket 35. However, while the 
film is progressing through the film treating solu 
tion, in a Sinuous path (in the direction of arrow 
A) around the Spool cross-heads 9 and 0 the 
CrOSS-head 9 is being continually reciprocated 
thus agitating the solution. Thus, as the spool 
CrOSS-head 9 moves downward the lower spool 
CrOSS-head C is also allowed to move downward 
due to the Weight thereof. This movement of the 
CrOSS-heads is in direct opposition to the move 
ment of the various alternate strands a, b, c, etc., 
moving in an average upward direction. There 
fore, these tWo movements equalize each other 
causing the particular Strands a, b, c, etc., to slow 
down, Stop, or even travel backwards depending 
on the ratio between the average Speed of the 
film and the Speed of the reciprocating mecha 
nism 8. However, the vertical movement of the 
spool cross heads 9 and 0 is preferably suffi 
ciently slow to prevent agitation thereby of the 
proceSSing Solution to Such an extent that the 
solution is aerated thus Causing oxidation and 
breaking down of the element of the Solution. As 
the CrOSS-head 9 moves upWard, however, this 
movement is in the Same direction as the average 

2,164,653 
movement of the alternate film Strands a, b, c, 
etc. Thus, during the upward stroke of cross 
head 9 these strands of film will be speeded up 
faster than the average speed of the film. It 
Will be seen that any eddy currents set up in the 
Solution Which tend to cause adjacent portions of 
the film to travel along with the surface of the 
film Will be neutralized. Also, the drag of the 
reaction compounds along the Surface of the film 
Will be minimized due to the varying speed of 
the film and also because of the fact that these 
Cornpounds Will be more readily dissipated within 
the Solution by reason of fresh chemicals coming 
in contact with the Surface of the film. 
The modification shown in Fig. 4 comprises a 

tank i' containing a film treating solution. The 
drive shaft 9 is driven in a manner Similar to 
that of 9 in Fig. 1. The film is driven in a 
Sinuous path. Over upper and lower film Spool 
heads as in the form shown in Fig. 1; however, 
the upper Spool head 9 is held stationary by 
Securing it to the Vertically extending guide rails 
5' and 6. The lower spool head (not shown) is 
allowed to be carried by the lower loops of the 
film. In this case the film, as it enters the tank, 
is fed at a uniform Speed thereto by a Sprocket 

which is driven by a bevel gear arrangement 
f8 from the drive shaft 9'. The film is with 
drawn from the tank by a Sprocket 45 driven by 
an automatically reversing gear mechanism 
generally indicated at 46 which intermittently 
changes the direction of film travel. The revers 
ing mechanism, 46 comprises a Sleeve 9 Slidably 
keyed at 5 to the drive Shaft 9. Bevel gears 
5i and 52 are secured adjacent each end of the 
sleeve A9. The shaft 45 of sprocket 45 is jour 
naled in a bearing 54 and has bevel gears 55 and 

Secured to the end thereof. Movement of 
the sleeve 49 along the Shaft 9 in One direction 
causes the gears 52 and 56 to mesh thus causing 
the Sprocket A5 to rotate in a direction opposite 
to that of Sprocket 47 while movement of sleeve 
49 in the opposite direction causes the gears 5 
and 55 to mesh thus driving the sprocket 45 in 
the same direction as Sprocket 47. A cylindrical 
can 56 secured to shaft 9” has a cam groove 

thereon Which is engaged by a follower 58 
Slideable Within a bearing 59. The other end of 
follower 58 engages a circular groove 60 formed 
at the end of sleeve A9. Thus One complete rota 
tion of Shaft 9 will cause two shifting motions 
of the Sleeve A9. The gears 5 and 55 have a 
Speed ratio of 2 to l While the gears 52 and 56 
aS Well as the bevel gear arrangement 48 have 
equal Speed ratioS. Therefore, in One complete 
revolution of the drive shaft 9', the Sprocket 45 
will rotate one revolution forward and one-half 
revolution back Ward while the Sprocket A will 
rotate one-half revolution forward. Thus the 
average Speed Of the film on entering the tank 
Will be the same as When leaving but at the same 
time the film Will be given an irregular motion 
Which is Sufficient to break the Surface adhesion 
of the adjacent portions of the developer chemi 
cals and at the same time minimize the drag of 
the reaction compounds acroSS the Surface of the 
emulsion. 

Having thus described the invention, what is 
claimed as new and desired to secure by Letters 
Patent, is: 

1. In a film treating device having a container 
for a film treating Solution, the combination of 
means for progressing a film through said solu 
tion, film Supports for guiding the film in a plu 
rality of loopS through the Solution and means for 
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2,164,653 
cyclically reciprocating one of said film Supports 
to reciprocate the other of Said film supports and 
the film While said film is progressing through 
Said Solution. 

2. A film treating device of the character de 
Scribed having a container for a film treating 
Solution comprising a pair of spool heads in 
mersed in said solution for supporting a film in 
a Series of loops in Said solution, means for 
progressing said film through said solution, a 
Crank for reciprocating one of said Spool heads, 
and means for operating said crank whereby said 
film is progreSSed through said Solution at Vary 
ing Speeds and Said Solution agitated. 

3. A film treating device of the character de.. 
Scribed having a container for a film treating 
Solution comprising upper and lower film guiding 
SupportS immersed in said Solution for guiding a 
film therearound in a sinuous path through said 
SOution, means for progressing said film through 
said Solution, and means for constantly vertically 
reciprocating Said upper film guiding Support 
Within Said Solution whereby the Speed of said 
film is changed sufficiently to break the adhesion 
between Said film and adjacent portions of said 
Solution. 

4. A film treating device comprising a drive 
shaft, means Connected with said drive shaft for 
progreSSing a film through a film treating solu 
tion, a reversing mechanism connected with said 
drive shaft, and means for intermittently operat 
ing said reversing mechanism whereby said film 
is progressed through said solution at a speed 
Varying Sufficiently to break the adhesion between 
Said film and the adjacent portions of said solu 
tion. 

5. A film treating device having a container for 
a film treating Solution comprising a film spool 
head movably mounted within said container, a 

(20 Second film Spool head reciprocally mounted above 
Said first Spool head, Said spool heads being 
adapted to carry a film in a series of loops there 
around, a drive shaft, means connected with said 
drive Shaft for progressing the film through said 
Container, and a Second means connected with 
Said drive shaft for reciprocating said second 
Spool head, said first spool head being simultane 
Ously reciprocated by an amount dependent upon 
the amount said second spool head is recipro 
cated and by the number of loops of film between 
Said Spool heads. 

3 
6. In a film treating device having a container 

for a film treating Solution, the combination of a 
film spool head mounted within said container 
and immerSed in said solution, a second film spool 
head reciprocally mounted above said first spool 
head and immersed in said solution, said spool 
heads being adapted to carry a film ther'earound, 
a drive shaft, means connected With said drive 
shaft for progressing said film through said con 
tainer, a crank operated by said drive shaft, and 
a connection between said crank and said second 
Spool head for imparting a reciprocatory motion 
to said Second spool head whereby the speed of 
Said film is continuously varied and said first 
Spool head is reciprocated. 

7. In a film treating device having a film treat 
ing tank for containing a film treating solution, 
the combination of means for progressing said 
film into and out of said solution at a Substan 
tially constant Speed, an upper Spool head and a 
lower Spool head for Supporting said film. Within 
said solution in a series of similar Wertical loops, 
and a driving mechanism for reciprocating said 
upper Spool head and all of said loops simulta 
neously to vary the rate of travel of said film 
through said Solution, 

8. In a film treating device having a film treat 
ing tank for containing a film treating solution, 
the combination of means for progressing said film 
into and out of Said Solution at a substantially 
constant Speed, an upper Spool head and a lower 
Spool head for Supporting said film Within said 
Solution in a Series of similar vertical loops, and 
a driving mechanism for cyclically reciprocating 
both of Said Spool heads and the film loops Sup 
ported thereby during the travel of the film 
through said solution. 

9. In a film treating device having a film treat 
ing tank for containing a film treating solution, 
the Combination of means for progressing said 
film into and out of said Solution at a substan 
tially constant Speed, an upper spool head and a 
lower Spool head for supporting said film within 
Said solution in a series of similar vertical loops, 
and a driving mechanism for cyclically recipro 
cating One of Said Spool heads to thereby recip 
rocate the other of said spool heads and all of 
said loops simultaneously to vary the rate of 
travel of Said film through said solution. 

FRED W. JACKMAN. 
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