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METHOD AND A PPARATUS FOR 
DEVELOPNG FILM 

Herbert W. Houston, North Hollywood, Calif., as 
signor to The Houston Corporation, Los An 
geles, Calif., a corporation of California 

Application November 7, 1938, Serial No. 239,202 
(C. 95-94) 9 Claims. 

My invention relates a method and apparatus 
for developing photographic film. 
My invention has as one of its principal ob 

jects the provision of apparatus for the develop 
ment of film according to a method wherein the 
emulsion is developed while in contact with Only 
a limited quantity of a developing solution in 
sufficient to completely develop the emulsion. 
Under such circumstances, as development pro 
ceeds, the developing solution adjacent the high 
light or heavily exposed portions of the image 
rather quickly becomes exhausted and develop 
ment ceases in these portions, but inasmuch as a 
lesser quantity of developing Solution is required 
by the shadow or lightly exposed portions of the 
image, development in these portions proceeds 
long after ceasing in the high-light portions. 
Thus the lightly exposed portions are developed 
to an abnormally great degree compared to that 
to which the heavily exposed portions are devel 
oped. Preferably the concentration of the de 
veloping solution and the quantity thereof which 
is in contact with the emulsion during develop 
ment are adjusted to result in the desired density, 

O 
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or contrast of the high-light portions of the im- 25 
age when development ceases in those portions 
and the ensuing time of development is adjusted 
to result in development of the lightly exposed 
portions of the image to the desired degree. 
When this method of development is followed, 

it is found that the approximately straight line 
portion of the H & D curve representing the re 
lation between density of image and logarithm 
of exposure is longer than when the commonly 
used method of development is employed. The 
H & D curve extends straight to a much lower 
exposure and, when the emulsion is developed to 
the same gamma (slope of H & D curve), lies 
above the H & D curve for Ordinary development. 
The effect of this improved development is, there 
fore, similar to a greatly increased speed of the 
emulsion plus an extended exposure range. 
These effects have proven of great advantage in 
scenic photography, and photography in various 
scientific fields, and in sound recording. 
One of the objects of my invention is to pro 

vide apparatus for continuously developing film, 
and particularly for continuously developing film 
acoording to the method above described. 
Another object is to provide means for Supply 

ing a predetermined limited quantity of develop 
ing solution to any portion of the film while it is 
moving through the apparatus. 
Another object is to provide apparatus for de 

40 

scribed in which the developing solution in con 
tact with the film is prevented from oxidation 
during development by reason of an inert at 
mosphere surrounding the film during the de 
velopment period. 
Another object is to provide means for con 

trolling the physical environment of the film dur 
ing the development period. 
Another object is to provide a method of de 

Veloping film Comprising wetting the film with 
developing solution, removing excess unabsorbed 
solution from the surface of the film, subsequent 
ly conducting the film into a chamber filled with 
a gas inert to the developing solution, and car 
rying : Out development of the film while sur 
rounded by the gas by action of the developing 
solution contained in the film. 
Another object of the invention is to provide 

a method and means for sealing the chamber in 
which development takes place against gas leak 
age while permitting passage of the film into and 
Out of the chamber. 
Another object is to provide an efficient 

Squeegee to remove excess Solution from the film. 
A further object is to provide in a film proc 

essing machine for continuous operation means 
for varying the duration of one step in the proc 
ess without altering the others. 
Another object is to provide in a continuous 

film processing machine, means for inserting or 
removing the film from various baths without 
affecting the continuity of operation of the ma 
chine. 
Another object is to provide flexible and con 

venient driving means for the various parts of a 
developing machine. 

Still another object of the invention is to pro 
vide developing apparatus which is efficient and 
Convenient in its operation, 
These and other apparent objects I attain in 

a manner which will be clear from a considera 
tion of the following description taken in con 
nection with the accompanying drawings, of 
Which: 

Fig. 1 is an elevational view, partly in section, 
of the apparatus of my invention. 

Fig. 2 is a sectional view of the apparatus of 
Fig. 1 taken along the line 2-2, as indicated. 

Fig. 3 is a plan view of the apparatus of Fig. 1 
With part of the developing cabinet cut away. 

Fig. 4 is a sectional view of one of the speed 
changing units employed in driving my appa 
ratus. 

Fig. 5 is a sectional view of the unit of Fig. 4 veloping film according to the method above de- 55 taken along the line 5-5, as indicated. 

  



2. 
In my developing apparatus I preferably pro 

vide a plurality of tanks to, , and 2 which are 
preferably filled with a developing solution, which 
may be of similar composition to those ordinarily 
employed in the art. The developing Solution 3 
in tank O is preferably of different concentration 
from the developing solution 4 in the tank 
which is preferably of different concentration 
from the developing solution 5 in tank 2. Thus, 
the three developing solutions may be of increas 
ingly greater concentration each Suitable for a 
film exposed in a certain manner. If desired, 
however, the concentration of developer in all of 
the tanks may be the same. In any case, the 
apparatus is adapted to submerge continuously 
moving film into any one or all of the develop 
ing solutions in series or to remove the film from 
contact with any one or all of the Solutions at 
will. It is also adapted to permit variation of 
the amount of film in each tank and the Speed 
of passage of the film therethrough. By this 
means the apparatus is made very flexible and 
is adapted to process films of various types and 
films which have been over-exposed or under 
exposed as well as those with normal exposure. 

Rotatably mounted on a panel 6, which may 
be supported by the back wall of the tanks 10. , 
and 2, are reels f and 8 of exposed perforated 
film to be developed. The film 20 from reel 7 
leads under a roller 2 and over a Sprocket 22 
which engages the film perforations and drives 
the film. The film 20 passes around the roller 23 
of the elevator 24 within the tank O, Out Over the 
driving sprocket 25, over the driving sprocket 26, 
under the roller of elevator 2 in tank , over 
driving sprockets 28 and 30, under the roller of 
elevator 3 of tank 2 and Out over driving 
sprocket 32 and roller 33. The elevator 24 in 
cludes two bearing portions 34 and 35 at the ends 
thereof which enclose and fit loosely the rod 36, 
preferably of rectangular cross-section, which is 
supported at the bottom on the floor of tank fo 
and at the top by a bracket 37 attached to the 
panel 6. The roller 23 is supported rotatably on 
the elevator 24 between the bearing portions. A 
rod 38 is attached to the top of the elevator 24, is 
slidably supported in the bracket 3, and termi 
nates at the top in a knob 40. The rod 38 serves 
in manually raising and lowering the elevator 24 
and also serves as an indicator of the position of 
the elevator in the tank. For the latter purpose 
the rod 38 is notched at regular intervals along 
its length. The elevators 2 and 3 are identical 
in construction to the elevator 24, just described, 
are provided with attached rods 4 and 42, re 
spectively, similar to the rod 38, and slide on Sta 
tionary rods 43 and 44, respectively. The eleva 
tors 24, 27, and 3 are freely movable on the rods 
36, 43, and 44 and may be automatically raised 
and lowered in the respective tanks by means 
hereinafter described. 

In passing through one or more of the tanks O, 
, and 2, the emulsion of the film absorbs a lim 

jted quantity of developing solution and generally 
tends also to carry Some free excess Solution. On 
the surface of the film. It is desirable to remove 
this excess solution and leave only that which 
has been absorbed by the emulsion. Or existS as a 
thin uniform coating, and for this purpose I en 
ploy a squeegee 45 of novel construction. Adja 
cent the tank 2 is a vessel 46 with a partition 4 
extending down into the tank nearly to the bot 
tom thereof, and carrying a roller 48 at its Cwer 
end. The vessel 46 is filled almost to the top with 
mercury 50 or other suitable liquid which is im 
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2,251,232 
miscible in water and is of density large com 
pared to that of water. The film 20 passes over 
the roller 33 down into the mercury 50, under the 
roller 48 and up on the other side of the partition 
4 and out of the mercury. As the film moves 
into the mercury on the entering side of the 
squeegee 45, the Solution clinging to the film 
tends to rise to the surface of the mercury be 
cause of the great difference in density of the two 
liquids. Then as the film moves lower into the 
mercury the pressure due to the head of mercury 
above becomes greater and greater. This pres 
Sure is applied uniformly over the film and forces 
any free eXcess Solution upWard into a region 
of lower pressure, and thence to the top of the 
tank. The removed developing solution 5f col 
lects on top of the mercury 50 and runs back into 
the tank 2. 
The film 20 rises from the mercury 50 and 

passes through a conduit 52 which makes a tight 
joint with the vessel 46 and partition 4 on the 
Outgoing Side of the Squeegee, Supported on the 
conduit 52 is a vibrator 53 operated electrically 
and carrying a roller 54 which bears on the film. 
The operation of the vibrator causes the roller 54 
and consequently the film 20 to be constantly Wi 
brated with a small amplitude sufficient to loosen 
any Small droplets of mercury which may be 
clinging to the film. When a liquid alloy of mer 
cury and lead, or mercury and tin, or mercury 
and other Suitable metal, which alloy is less fluid 
than mercury, is employed as the liquid 50 in the 
Squeegee 5, it is found that the liquid does not 
cling to the film or in the perforations as is the 
case When mercury alone is used, and Such a com 
position has been found advantageous to use. 
After passing through the conduit 52, the film 

20 passes Over a roller 55 located in an elbow 56 
Which makes a tight joint with the conduit 52 and 
a developing cabinet 5 into which the film 20 
passes through a hole 58. The film comes to the 
developing cabinet with its emulsion wet with 
developing Solution, but with hardly any develop 
ment having taken place in the tanks 10, f, and 
2 because of the relatively short time permitted 

in these tanks. It is desired to develop the emul 
Sion by action of only the limited quantity of de 
veloping Solution absorbed by the emulsion and to 
this end the film is kept for a relatively long time 
Out of contact with any source of developing solu 
tion but With the absorbed solution still in the 
emulsion. This development step occurs while 
the film is in the developing cabinet 57. To pro 
tect the absorbed developing solution against oxi 
dation and resultant deterioration which would 
result in the presence of air, the cabinet 57 and 
its connections are preferably made substantially 
gas tight and the chamber within the cabinet is 
filled With an inert gas, for example, nitrogen or 
helium, which has no effect upon the developing 
solution or the film. 
The cabinet 5 may comprise a box-like struc 

ture of rectangular cross-section with double 
Walls and thermal insulation 60 between the 
walls. Two doors 6? may be provided which, 
When Open, eXpose substantially the whole in 
terior of the cabinet, and which may be locked to 
Seal the cabinet by latches 62. The temperature 
Within the cabinet 5 may be controlled by means 
of pipes 63 which pass through the cabinet in a 

5 

circuitous path and are adapted to carry cooling 
fluid such as brine which may be circulated 
through suitable well-known refrigerating equip 
ment 64 which acts in response to the thermastat 
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65 within the cabinet to maintain constant the 
temperature in the cabinet 57. 
Inert gas, preferably nitrogen, is contained 

under pressure in a tank 6 and is admitted to 
the interior of the cabinet 5 through a reducing 
valve 67 and a pipe 68. A vent pipe T controlled 
by a valve connects with the interlor of the 
cabinet 5. 
The film 20, upon entering the developing cabi 

net 57, passes over the first of a series of driving 
sprockets 72 associated with and attached to 
shafts 73 which extend across the cabinet at the 
top thereof. Each of the shafts 73 is rotatably 
supported at each side of the cabinet 57 in bear 
ings 74, and passes out through the cabinet to 
connect with the driving means. Disposed, alter 
nately with the shafts 3 along the cabinet are 
the shafts 75 mounted similarly to the shafts 
73 and having Sprockets 6 attached on the ends 
thereof opposite to the ends of shafts 73 to which 
sprockets T2 are attached. On each of the shafts 
73 are mounted a plurality of rollers TT which 
may turn on the shafts 73, and on each of the 
shafts 75 are mounted a plurality of rollers 78 
which may turn thereon. Near the bottom of 
the cabinet are a plurality of transversely ex 
tending stationary shafts 80 on each of which 
are rotatably mounted a plurality of rollers 8. 
The film 20 passes over the first sprocket T2, 
vertically downward and under one of the rollers 
ef, up and over one of the rollers TT, down and 
under a roller 8, and so on, until it passes under 
the last roller 8 on that particular shaft. The 
film then passes up over the driving sprocket 
76 on the adjacent shaft 75, down and under 
the corresponding roller 8, up over a roller T8, 
and so on, until it has passed under the last 
roller 8 on that shaft. The film then passes 
up Over the Sprocket 72 on the adjacent shaft 
73 and proceeds in this zigzag manner through 
the cabinet 57. At the outgoing end of the 
cabinet 57 the last roller 8 is omitted from its 
shaft 80 and the roller 82 is substituted therefor, 
which roller is mounted rotatably on an elevator 
83 which slides on a vertical rod 84 of square 
cross-section mounted within the cabinet 57. 
Near the outgoing end the film 20 passes over 
rollers 78 on the shaft 75 and under rollers 8, 
then passes over the next to the last roller T8, 
down and under the roller 82, up and over the 
last roller 8, and out into the elbow 85. A 
conduit 86 connects with the elbow 85 and leads 
to a mercury seal 87 containing mercury 88 and 
constructed similarly to mercury squeegee and 
seal 45. The film 20 passes over a roller 90, 
under a roller 9 in the mercury seal 87, out of 
the mercury, over a roller 92, and over a driving 
Sprocket 93. It is evident that where the film 
first comes into the inert gas, the gas is also 
Sealed against leakage by the mercury Squeegee 
45 so that the interior of the developing cabinet 
57 is completely sealed from the atmosphere 
without. The conduit 86 is provided with a door 
94 which may be opened to facilitate threading 
the machine. A pressure gauge 95 connects with 
the interior of the conduit 86 to measure the 
pressure within the developing cabinet 57. Since 
the interior of the cabinet is completely sealed, 
the gas within soon becomes saturated with mois 
ture and no further evaporation of water from 
the film takes place in the cabinet 5. This is 
a desirable condition, but if desired, the gas 
within the cabinet may be circulated through 
humidity control apparatus of well-known con 
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3 
struction to maintain the relative humidity with 
in the cabinet 5T at any desired value. 
An auxiliary developing tank 96 containing 

developing solution is provided in which the film 
may be submerged for a short period of ordinary 
development if it should be found that the high 
lights of the scene need more development. The 
tank 96 is provided with an elevator 91 having 
an indicating rod 98 similar in construction to 
the elevators 24, 27, and 3. For convenience 
in determining the state of development of the 
film an inspection lamp 99 is preferably located 
under the film 20 and is adapted to be turned 
on and off as desired. Following tank 96, I pro 
vide a tank 00 containing acid stop and harden 
ing solution of which may be of a composition 
similar to those well-known in the art. Follow 
ing the tank 00 is a tank 103 which may con 
tain fixing splution such as is well-known in the 
art, and following tank 03 is a tank O4 con 
taining wash water. The film 20 passes over 
driving sprocket 93, under the roller of the ele 
vator 97, and over the driving sprocket 105. 
Over each of the tanks too, O3, and 104 are 
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rotatably mounted a plurality of rollers Os on 
the same shaft, and within each of the tanks 
One or more rollers foll, in number one less than 
the number of rollers 06, is weighted by a weight 
08 and hangs on the film loop within the tank. 

After passing over sprocket 05 the film passes 
over one of the rollers 06 down into the tank 
f00, under the roller 07, up over the other of 
rollers 06 and on through the tanks 03 and 
04 in similar manner. After passing out of 

the wash tank 04, the film 20 may go on through 
a dry-box, not shown, but constructed in a Well 
known manner, for the purpose of drying the 
film, following which the film is wound up on a 
reel. 
For the purpose of driving the various parts 

of the machine I employ an electric motor to 
Which connects through a variable speed trans 
mission with the shaft 2. Geared to the 
shaft 2 through suitable bevel gears f3 is the 
shaft f to which is attached the driving 
Sprocket 05. Connected through bevel gears is 
with the shaft 2 is the driving shaft of a speed 
change unit f6, the driven shaft of which carries 
the Sprocket 93. The driven shaft of the speed 
change unit 6 and the shaft f4 are supported 
in bearings mounted on the panel if T which may 
be attached to the adjacent tanks for support. 
The speed change unit f6, which is employed 

in Several places in the apparatus, is constructed 
as illustrated in Figs. 4 and 5, in which it is 
shown as connected to drive the sprockets of 
tanks 0, , and 2. It comprises a housing 

8 into which projects at one end a driving shaft 
20 and at the other end a driven shaft 2 in 
alignment with the shaft f2O. Keyed to the 
shaft 20 within the housing 8 is a gear 22 
of relatively large pitch diameter. Rotatably sup 
ported in the housing 8 is another shaft 23 
carrying a gear 24 keyed thereto, of small pitch 
diameter relative to the gear 22, and meshed 
with the gear 22. Keyed to the other end of 
the shaft f23 is a gear 25 which meshes with 
another gear 26, preferably of the same pitch 
diameter, which is mounted rotatably on the 
shaft 2. The gears 22 and 26 have radial 
clutch teeth 27 and 28, respectively, which are 
adapted to mesh, respectively, with correspond 
ing teeth 30, and 3 on the opposite ends of 
a movable clutch member 32 which is adapted 
to slide on the shafts f 20 and 2 f and which 

  



4. 
is keyed for rotation with the driven shaft 2 
but can rotate freely on the shaft 20. The 
member 32 is provided with a peripheral track 
33 in which rides a pin 34 attached to a lever 
35 which is connected for rotation with the shaft 
36 which passes through the housing 8 and 

is connected to a lever 31 for controlling the 
movement of clutch member 32. When the 
member 32 is slid over into engagement with 
the teeth 27, the shafts 20 and f2 will be 
directly coupled. When the member 32 is in 
the intermediate position shown in Fig. 4, in 
which it engages neither teeth 27 nor teeth 28, 
the two shafts 20 and 2 are entirely discon 
nected. And when the member 32 is slid over 
into engagement with the teeth 28, the shaft 
20 drives the shaft 2 f at increased speed 
through gears 22, 24, shaft 23, gears. 25, 26, 
teeth 28, 3f, and member 32. Preferably the 
various gears are so proportioned as to result in 
shaft 2 rotating at about double the Speed of 
shaft 20 when the unit is set for increased Speed 
of shaft 2. 
As employed in driving the sprocket 93, the 

lever 37 is connected by link 38 with one end 
of a hand lever 40 pivotally supported at 4 
on the panel T. Pushing in the hand lever 
40 results in setting the speed change unit 6 

so as to result in the sprocket 93 traveling at 
the same speed as the incoming shaft of the 
unit 6. When the lever 40 is in an inter 
mediate position the sprocket 93 will remain at 
rest. When the hand lever 40 is pulled all the 
way out, the sprocket 93 rotates at twice the 
speed of the incoming shaft of the unit 6. 
The shaft 2 continues over to the left Side 

of the cabinet 57 where chain sprockets 42 and 
43 are attached for rotation therewith. Mount 
ed in bearing supports 39 and 49 opposite the 
shafts 73 and 75 is a shaft 44 to one end of 
which, above the sprocket 43 is attached for 
rotation therewith a chain sprocket 45. A chain 
46 is in mesh with both sprockets 43 and 45. 
The shaft 44 drives the shafts 3 and 75 through 
the bevel gears (47 and 48, respectively. 

Located opposite to the shafts of Sprockets 22, 
25, 26, 28, 30, and 32 is a shaft 50, at one end 
of which, under the Sprocket 42, is attached for 
rotation with the shaft 50 a chain sprocket 5t, 
and in mesh with both of the sprockets 42 and 
5 is a chain 52. The shaft 50 drives the film 

sprocket 32 through bevel gears 53. The shaft 
50 connects with a speed change unit 6, form 

ing the driving shaft therefor. The driven shaft 
54 of this speed unit drives film Sprockets 28 
and 30 through bevel gears 55 and 56 and forms 
the driving shaft for another speed change unit 

6. The driven shaft 57 of this unit drives 
film sprockets 25 and 26 through bevel gears 58 
and 60, respectively, and forms the driving shaft 
for another speed change unit 6. This last 
speed change unit has a driven shaft which 
drives film Sprocket 22 through bevel gears 6. 
The housings of the speed change units 6 are 
mounted on a shelf f 62 supported by the panel 
6. Hand levers 63, 64, and 65 are pivotally 
mounted at f66, f 67, and 68 on the face of panel 
6 and are at their ends connected, respectively, 

to evers 37 of the three Speed change units 6 
by links 70, 7, and fl2, respectively. 

It will be apparent that when any one of the 
hand levers 63, 64, and 65 is pushed in to 
extreme position it will result in the driven shaft, 
on the left side of the corresponding speed change 
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the driving shaft of that unit, When any one 
of these levers is in intermediate position the 
driven shaft of the corresponding speed change 
unit is at rest and all the sprockets driven by 
that unit and to the left thereof are at rest. 
When any one of the hand levers is pulled out 
to extreme position, the driven shaft of the cor 
responding speed change unit f is rotates with 
double the Speed of the incoming shaft and the 
Sprockets driven by this unit and all to the left 
thereof rotate at double speed provided the speed 
change units to the left thereof are set for the 
Same Speed of driving and driven shafts. Need 
less to say, the gear and chain sprocket ratios 
throughout the apparatus are such that when 
all Speed change units are set for the same speed 
of driving and driven shafts, all of the film driv 
ing Sprockets throughout the machine rotate with 
the same Speed. The driving mechanism de 
Scribed above provides a flexibility of control of 
the movement of film through the machine which 
results in very efficient and convenient operation 
thereof. 

In the operation of the machine, a leader is 
first threaded through and the film 20, which 
is to be developed, is attached to the end thereof. 
With the doors 6 closed, the vent valve T is 
Opened and inert gas is permitted by control of 
valve 67 to enter the cabinet 57 and flush out 
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all air in the cabinet. The valve T is then closed 
and the valve 67 is preferably adjusted to allow 
a Small inflow of gas into the cabinet sufficient 
to produce and maintain a pressure within the 
cabinet slightly above atmospheric pressure so as 
to prevent oxygen from the air outside from en 
tering the cabinet. The refrigerating system is 
Operated until the desired temperature within 
the cabinet is attained. It is assumed that, in 
accordance with common practice, tests have been 
made on Small sections of the various scenes of 
the film to be developed and it has been deter 
mined what type of development is required on 
each of the various scenes in order to secure 
the best effect. Assume that the machine has 
been threaded so as to result in the set-up as 
illustrated in Fig. 1 and that the first scene re 
quires the development that results from this 
Set-up. 
The machine is started by energizing the motor 
0. As the film 20 moves through the develop 

ing Solution 3 in the tank 10, the emulsion ab 
Sorbs a limited quantity of developing solution 
determined by the concentration of the solution 
and by the time the film takes in passing through 
tank O. After passing through the tank 10, the 
film 20 passes through the mercury squeegeeana 
Seal 45 where its excess developing solution is 
removed. It then enters the developing cabinet 
5 where development of the image takes place 
by action of only the limited quantity of de 
veloping Solution contained in the emulsion. 
During development the developing solution in 
the emulsion is protected against oxidation by 
the environment of inert gas through which it 
passes. The duration of the development period 
is determined by the speed of the film which is 
controlled by the variable speed transmission . 
The film then passes out of the cabinet 57 
through the mercury seal 87, through the harden 
ing solution of in tank 00, through the fixing 
bath in tank 03, is washed in tank 04, and is 
dried as in ordinary practice. 
As the developed film first passes over the in 

Spection lamp 99, the lamp may be lit and the 
unit 6, in Fig. 3, running at the same speed as 75 film inspected. Should it be found that any fur 
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ther development of the high-lights would be de 
sirable the remaining film may be submerged in 
the developing solution in tank 96 without stop 
ping the film/ This is accomplished as follows. 
The hand lever 40 controlling the speed of 
sprocket 93 is pulled to the extreme outward posi 
tion resulting in sprocket 93 traveling with twice. 
the speed of the other sprockets. Film will be 
gin to accumulate between the sprockets 93 and 
O5 and the weight of the elevator 9 will cause 

it to sink into the tank 96 taking the film with 
it and submerging it in the Solution. Since the 
film still travels at the same speed in the cabi 
net 57, the increased length of film between 
sprockets 93 and 0.5 necessitates a shortened 
length of film between the sprocket 93 and the 
last sprocket in the cabinet 57. This shortened 
length of film is made possible by the action of 
the elevator 83 within the cabinet 57 which au 
tomatically is raised by film tension as the ele 
vator 97 descends in the tank 96. When the ele 
vator 97 has descended into the tank 96 a suf 
ficient distance to result in the film being in the 
auxiliary developing tank 96 for the desired 
length of time, the hand lever 40 is pushed to 
the extreme inward position whereupon the 
sprocket 93 again rotates at normal speed and 
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elevators 9 and 83 remain suspended in the 
positions they occupy at the time of shifting. 
When the next scene appears, if it is desired to 

remove the film from the auxiliary developing 
tank 96, the hand lever 40 is pulled out to in 
termediate position, stopping sprocket 93. The 
sprocket 05 continues rotating and quickly takes 
up the film in tank 96, raising the elevator 97. 
Coincidentally slack appears in back of the 
sprocket 93 which is taken up by the descending 
elevator 83. When the film has been lifted out 
of the solution in tank 96 the hand lever 40 is 
again thrown to extreme inward position and all 
the film continues at normal speed. 

In order to permit change of the quantity of 
developing solution absorbed by the emulsion, I 
preferably make the developing solution in the 
tank f more concentrated than that in the tank 
f0, and that in the tank 2 more concentrated 
than that in the tank f. Should it be desired, 
then, to increase the quantity of developing so 
lution absorbed by the emulsion it is only neces 
sary to shift the film from tank fo to tank if 
or to tank 2. Shifting from the tank O to the 
tank may be accomplished by pulling hand 
lever- f64 out to its extreme position, causing 
sprockets 26, 25, and 22 to all rotate with dou 
ble the speed of sprocket 28. Film will therefore 
accumulate between the sprockets 26 and 28 and 
the weight of the elevator 2 will Submerge the 
film in the tank f. When the film has been 
Submerged to the desired level as indicated on 
the rod 4, the hand lever 64 is thrown to its 
extreme inward position and all sprockets rotate 
at normal speed. The hand lever 63 is then 
pulled out to intermediate position, stopping the 
sprocket 22, whereupon the film in the tank O is 
quickly taken up and the elevator 24 is raised 
out of the tank O by film tension. When the 
film is out of the solution in the tank 0, the 
hand lever 63 is pushed to its extreme inward 
position and all sprockets rotate with normal 
Speed. The film has in this manner been shift 
ed from the tank O into the tank ff. It will be 
clear, how a similar operation of the hand lever 
f65 instead of the hand lever 64 would result 
in shifting the film from the tank 0 into the 
tank 2. It is also apparent that if the film is 
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not raised out of the tank B, but is submerged 
in the other tanks as above described, it is pos 
sible to run the film through two or all three 
tanks, if desired, and by stopping the descension 
or elevation of the elevators in the various tanks 
the time taken by the film in passing through the 
respective tanks may be varied at will. 
Assuming the film submerged in the tank 

and lifted out of the tank f, if it is desired to 
shift the film back to the tank 0, the hand lever 
63 is pulled to its extreme outward position, 

causing the sprocket 22 to travel with double 
speed, whereupon accumulates between the 
sprockets 22 and 25 and the elevator 24 descends, 
submerging the film in the tank it. When the 
film has been submerged to the extent desired 
the hand lever 63 is thrown to its extreme in 
ward position, whereupon all sprockets rotate at 
normal speed. To lift the film out of the tank 
f the hand lever 64 is thrown to intermediate 
position in which the sprockets 22, 25, and 26 
are all stopped. The continued rotation of the 
sprocket 28 then takes up the film in the tank 

and causes the elevator 2 to be raised. When 
it has risen to the desired level, the hand lever 
64 is thrown to the extreme inward position 

in which all sprockets again rotate at normal speed. 
If it is desired to change the time of develop 

ment within the developing cabinet 5, the speed 
of the film is changed by means of the variable 
speed transmission fill, and it will be obvious 
that the lengths of film undergoing processing in 
the various other steps of the process can be 
readjusted to maintain the time of processing 
in these other steps the same as it was prior to 
changing the film speed. It will be apparent 
that my apparatus provides flexibility of control 
of the duration of the various steps of the film 
processing while the film is continuously being 
processed. 

If desired, the shifting of the various levers 
for the purpose of controlling the various steps 
of the process, normally performed manually, 
may be done automatically by provision of suit 
able electric relay means energizing suitable elec 
tromagnetic switching apparatus in response to 
notches or other preformed marks on the film 20 
in a manner somewhat similar to that in which 
printing lights are changed in the continuous 
printing of motion picture film. 
While I have shown a developing apparatus 

having provision for the processing of only one 
length of film at a time, it is understood that the 
apparatus may be adapted, by change in propor 
tions and provision of additional driving sprock 
ets and rollers, etc., to accommodate a plurality 
of separate lengths of film which can be proc 
essed simultaneously. It is further understood 
that various other changes and modifications in 
design and construction of my apparatus and in 
the method herein disclosed may be made by 
those skilled in the art without departing from 
the Spirit and scope of the invention defined in 
the appended claims. 
I claim as my invention: 
1. The method of developing film comprising: 

wetting said film with a developing Solution to 
cause absorption of said solution by said film; 
removing excess unabsorbed solution from the 
surface of said film; Subsequently conducting said 
film into a chamber filled with gas inert to said 
developing solution; and carrying out substan 
tially the entire development of said film while 
Surrounded by said gas by action of the develop 
ing Solution contained in said film. 
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2. Apparatus for developing film comprising, 

in combination: means for Wetting said film with 
a developing Solution to cause absorption of Said 
solution by said film; a chamber filled with gas 
inert to said developing solution; and means for 
passing the film containing developing solution 
through said chamber, whereby development of 
said film takes place in said chamber. 

3. Apparatus for developing film comprising, 
in combination: a tank containing developing 
solution; a developing chamber filled with gas 
inert to said developing solution; and means for 
moving said film first through Said developing 
Solution and then through said developing cham 
ber. 

4. Apparatus for developing film comprising, 
in combination: a tank containing developing 
solution; a developing chamber filled with non 
oxidizing gas; sealing means for said chamber 
adapted to substantially prevent the escape of 
gas but permit passage of said film therethrough; 
and means for moving said film successively 
through said developing solution and through 
said developing chamber. 

5. Apparatus for developing film comprising, 
in combination: means for wetting said film with 
a developing Solution to cause absorption. Of Said 
solution by said film; means for varying the quan 
tity of solution absorbed by said film; a develop 
ing chamber filled with gas inert to said develop 
ing solution, sealing means for said chamber 
adapted to substantially prevent the escape of 
gas but permit passage of said film therethrough; 
and means for moving said film containing de 
veloping solution through said developing cham 
ber. 

6. Apparatus for developing film comprising, 
in combination: a tank containing developing 
Solution; a developing chamber filled with inert 
gas; means for Supplying inert gas to Said de 
veloping chamber; Sealing means for said cham 
ber adapted to substantially prevent the escape 
of gas therefron but permit paSSage of Said film 
therethrough; means for moving said film Suc 
cessively through said developing Solution and 
through said developing chamber; means for 
changing the length of film in said tank; and 
means for changing the velocity of said film. 

7. Apparatus for developing film comprising, 
in combination: a tank containing developing 
Solution; a developing chamber sealed from the 
atmosphere; means for Supplying said chamber 

O 

20 

30 

35 

40 

45 

50 

2,251,232 
with gas inert to said developing solution; an 
entrance conduit for said film leading into said 
developing chamber; a vessel containing liquid 
sealing said entrance conduit, said liquid being 
immiscible with water and of density large Con 
pared with that of water; and means for suc 
cessively moving said film through said tank, 
downward into said liquid, out of said liquid into 
said entrance conduit, through said entrance 
conduit, and into said chamber. 

8. In film processing apparatus, the combina 
tion of: a plurality of film processing baths; 
means for moving said film. Successively through 
said baths including an entering film driving 
Sprocket and an outgoing film driving sprocket 
asSociated with each of said baths; means act 
ing by gravity on the film between said sprockets 
associated with each of said baths tending to sub 
merge Said film in Said baths; and means for 
simultaneously changing by the same amount 
the speed of rotation of the entering sprocket 
associated with any selected bath and of all the 
film driving Sprockets associated with preced 
ing baths, without changing the speed of rota 
tion of the outgoing sprocket of said selected 
bath. 

9. In film processing apparatus, the combina 
tion of: a first film processing bath; a second film 
processing bath; means for moving said film suc 
cessively through said first and second baths in 
cluding an entering film driving Sprocket and an 
Outgoing film driving sprocket associated with 
each of Said baths; means acting by gravity on 
the film between the Sprockets associated with 
each of said baths tending to submerge said film 
in Said baths; a driving shaft connected to rotate 
the Outgoing Sprocket associated with said Sec 
ond bath; a second shaft connected to rotate said 
entering sprocket associated with said second 
bath and Said outgoing Sprocket associated with 
Said first bath; a third shaft connected to ro 
tate said entering Sprocket associated with said 
first bath; a Speed change device driven by said 
first shaft and driving said second shaft; a sec 
Ond Speed change device driven by said Second 
Shaft and driving said third shaft; each of said 
Speed change devices providing means for chang 
ing the Speed of rotation of the shaft which it 
drives relative to the speed of rotation of the 
shaft which drives it. 

HERBERT W., HOUSION. 

  


