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APPARATUs FoR TREATING FILM 
OR THE LIKE - . . . . . 

William R. Harlow, United States Navy 
Application October 31, 1947, serial No. 783,425 

3 Claims. (Cl. 95-99) 
(Granted under the act of . March 3, 1883, as 

1. 
This invention relates to a new and improved 

apparatus for treating, as by developing, stop 
ping, fixing, and washing, photographic film - or . 
the like and is particularly adapted to treatment 
of Small amounts of film in which developing con 
ditions are critical, as in color film processing or 
testing and scientific work. 
An object of the invention is the provision of 

a novel apparatus for treating photographic film 
or the like in which means are provided for ef 
fecting a closed gravity system including a sep 
tum for transmission of treating solution from 
a solution container to a treating tank and from 
the tank to the solution container after treat 
ment. 
Another object of the invention is to provide 

Such an apparatus in which the said closed sys 
ten is agitated as a whole during the treatment. 
A further object is the provision of a support 

providing for immersion of said apparatus in a 
temperature controlling fluid. ... 
Another object is to provide in such apparatus 

a reel which is provided with novel means of ad 
justment to adapt it to different widths of film 
or the like. - 

- Another object is to provide a novel means of 
mounting the apparatus for agitation and of agi 
tating the apparatus. . . . 
Other objects and advantages of the invention 

will appear hereinafter. - 
The invention involves the provision of a series 

of reels of novel form adapted to hold various 
sizes of film, only one such reel being illustrated 
herein to show the principle; a septum which in 
sures, light-tightness, quick transfer of the solu 
tions, and an even distribution of the solutions. 
used over the film; a tank adapted to contain 
the reel and septum; a table adapted for agita 
tion on a standard by an agitator; a tank cover 
with a central opening capable of receiving, in 
a liquid-tight fit, the openings of containers for 
the various solutions required in - development; 
and a portable supporting and temperature con 
trolling container or case adapted to carry and . 
protect the entire outfit, accessories such as ther- . 
mometers and extra chemicals, and also to act as 
a constant temperature bath for tank and solu 
tion containers during development. 
Although the novel features which are char 

acteristic of this invention will be pointed out in 
the claims appended hereto, the invention itself, 
as to its objects and advantages, and the manner 
in which it may be employed, may be better un 
derstood by referring to the following description 
taken in connection with the accompanying 
drawings, forming a part thereof and in which 
like numerals are used to designate like parts. 

Figure 1 is a vertical section of the developing 
apparatus, table, standard, and agitator, taken 
online f-, Figure 4. - 
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Figure 2 is an enlarged section of a part of the 

reel and taken taken on line 2-2, Figure 4, show 
ing the placement of the film in the reel and the 
method of making a tight seal between the tank is and tank cover. 

Figure 3 is an enlarged section of the central 
core taken on line f-, Figure 4, showing the 
method of adjusting the position of the upper 
reel portion on the core. 

Figure 4 is a plan view of the carrying case with 
cover removed, at line 4-4 in Figure 5, showing 
the placement of the various elements therein. 

Figure 5 is a section of the carrying case on 
fine 5-5 of Figure 4. 
This invention relates to apparatus for treat 

ing photographic film or the like, and comprises 
a tank ?o having a cover with a coupling 2. 
adapted for water-tight connection with the op 
posite coupling 3 on any one of several liquid 

20 containers 14. The film is carried in a reel 5, 
under a septum 6, both of which fit within the 
tank O. The tank rests on a table f7, supported 
on a standard 8, which is adapted to be agitated 
by an agitator 9. The entire apparatus and ac 

25 cessories fit within a portable supporting con 
tainer or case 20, which provides a means of 
mainta. 
ture. 
The reel 

. ..., 
ining the apparatus at desired tempera 

15 consists of a hollow core 2?, the 
30 upper portion of which is threaded externally at 

22, and grooved longitudinally as indicated at 23, 
and both ends of which are provided with a plu 
rality of notches as at 24 and 25; a lower spirally: 
grooved plate member 26, an upper spirally 

40 

grooved plate member 27, the position of whose 
spiralis fixed in relation to the lower spiral mem 
ber 26 by suitable means such as by the groove 
23. in core 2 which receives an inwardly dis 
posed projection on the upper spiral plate 27 but: 
whose distance from the lower member 26 is reg, 
ulated by the position of the internally threaded 
sleeve 28, and which is secured in place by thei 
lock nut 29. The central portions of the Spiral. 
plate members 26 and 27 may desirably be in 
tegral with core 2 and sleeve 30, respectively, : 
which serve to hold the members 26 and 27 paral 
lel to each other and perpendicular to the core 
2. 

50 32, which hold, by spring pressure, the internal 
*::: end of film 33. The spiral plate members 26 and 

27 consist of an outward spiraling plane surface, 
34 with connecting material 35 through which, 
holes 36 preferably are punched. The circumfer 

Attached to sleeve 30 and core 2 are clips, 

55 ences of the spiral plate members are preferably 

60 - - 

..., cylindrical stem 38, adapted to reach almost to 

provided with a plurality of notches 37. The reel 
shown illustrates the principle which adapts: it 
to many sizes and types of film, and is not lim 
ited to the exact structure shown. 
A septum 16 preferably comprises a hollow. 

  



3 
the bottom of the solution container 14, and a 
plate 39 integral with the stem, said septum re 
movably fitting within and on top of the cylin 
drical core 2. The septum plate 39 with cover 

forms a restricted passage which acts to stop 
most of the light from entering the tank 0, yet 
permits the free flow of liquids and gases through 
its central tube portion 38 and around its outer 
edge which is provided with a plurality of 
notches 3i. The septum stem 38 acts as a vent 
to enable the air in the tank 9 to escape read 
ily through the notches 24 and the core of stem 
38, to the bottom of the inverted container 4, 
thus permitting rapid transfer of the liquid from 
the container to the tank by gravity flow. 
The tank 0, Within which the reel 5 and sep 

tum 6-fit, preferably consists of a cylinder 40 
with closed bottom 4 , and having a light. or 
liquid-tight connection. With the cover desir 
ably by means of a gasket 42 and several clips 
or fasteners-43 of conventional design. 
The tank ) rests loosely on a table T, which 

consists of a circular plate 44 of larger diam 
eter than tank () with a surrounding upstand 
ingrim 45. An agitating arm 46 extends up 
Ward from the ring 45, and has a slot 47 which 
pivotally and slidably engages the end of arm 
60; and a bearing surface 48 in which rotates 
the arm 67 of the agitator. Another arm 49 ex 
tends up-from the opposite side of the rim 45. 
Each arm, 46 and 49, preferably has a slot 50. 
through' which an elastic strap (not shown) may 
be threaded to hold narrow objects on the table 
T. A socket member 5 in the center of plate 

44, having a socket bearing surface. 52, supports, 
the table "On ball pivot 58. On the standard, 8. 
* The cover is 'formed to completely seal and 

to thereby permit complete drainage of the tank: 
in the inverted position. In the embodiment 
shown, the cover circumference carries two 
downward-extending rims, 53- and 54, adapted 
for retaining the gasket 42. Lugs 55 accept the 
tongues. 56 of the clips. 43, insuring a perma 
nently tight fit. The center of the cover is pro 
vided with a rim Surface 2, which, in this cases 
and for purposes of illustration of the principle, 
consists of a screw surface with threads-57 adapt 
ed to fit over the threaded mouth of a solution 
jar 4, although it could be any one of various, 
types of such liquid-tight unions commonly used. 
'The 'standard 8, comprising a relatively nar 

row. Strip of metal or the like, is adapted to sup: 
port the weight of the tank, film, developing, 
Solution, container, and table, on the pivot, 58. 
through bearing Surface 52 placed approximately: 
beneath the center of gravity of the tanks. 0. 
A lower member 59 of standard 8 carries the 
pivot 58. The standard 8 supports arm-60, and 
thei:motor. 9, its lower section 59 being wide 
enough to render the whole stable, and perfo 

the case 20 by rated to permit attachment to 
the lugs 6 and 62. 
The motor drive 9 may be electrical, mechan 

ical, pneumatic, or manual; and for the purpose 
of illustration, a Spring-wound motor is shown. 
It desirably consists of a case 63 and cover 64. 
containing a coil spring 65 wound by the key 66, 
which drives a gear train and escapement 68. 
which in turn imparts an irregular circular drive 
to the arm 67. As the spring is wound, a small 
indicator 69 shows the number of minutes of 
agitation for which the motor is wound. A bell 
TO is set to ring just before the spring is com 
pletely run down. Since the mechanism of the 

2,529,495 . . . . . . . . . . . . . . . . 
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motor 9 is based on well-known principles, it 
is not elaborated here. 

. . . The portable Supporting and temperature con 
trolling container or case 20 consists of a liquid 

5 tight shell 7? of any suitable material. Several 
containers are held firmly in place as by belts 
72 and are desirably secured by quick opening 
clamps 73 of any standard design. The belts 72, 
case 7, and cover 76 preferably are padded with 

10 a resilient material 74. Further strength to hold 
the containers 4 in place is given by the shal 
low trough formed in the bottom of the case 20 
by the U-shaped member 5, Figure 4. 
The largest compartment, as indicated in Fig 

16 ure:4, is large enough to hold the entire standard 
8, table 7, tank 0, and motor. 9, during op 

eration. Threaded holes in the case 20 (not 
shown): provide for draining, filling, and over-, 
flow, when in use as a temperature controlling 

20 bath, and for attachment of the case 29 to any 
Source of controlled temperature fluid. A re 
movable, cover 6...attaches to the case or shell 

in a conventional manner. A handle TT is at 
fiftached to the shell 7 for convenience in carry 
25 ing. The level. of the temperature controlling 

Water bath is indicated by 78 in Figure 1. The 
level of the solution is indicated by 79 in Fig 
lure 1. ..' 

; Operation of the unit is as follows: 
30 The necessary solutions are mixed and place 

in their respective labeled jars 4 in their proper. 
compartments in the Supporting and temperature 
controlling case 20. After removing the tank C 
with reel 5 and septum. 6, water 78 of the proper. 
temperature is admitted to the case 20 to the 
Overflow level to bring all the solutions to ex 
actly the same and correct desired temperature. 
The film 33 is loaded in the dark into the reel, 

: 5 by hand or by any of the several mechanical 
means designed for this purpose. The reel 5 
is then placed in the tank 10, the septum 6. 
Set in, and the cover if clamped on by means. 
of the clipS 43. The remainder of the develop 

40 

ment may now take place in the light. 
The loaded tank to is inverted over the first 

Solution container 14, and secured tightly thereto 
by the coupling of screws 2 and 13. The con 
tainer 4 is loosened by releasing the clamp. 73, 
and it and the tank a are then inverted and set 
on the table. The solution in the container 
f then runs down into the tank it, filling it com pletely, by force of gravity. The key 66 is wound 
until the indicator 69 shows the necessary minutes 
of development as determined by time and tem perature graphs. The wound'spring turns the 
arm 6t, which imparts an irregular and non 
cyclic but gentle agitation to the contents of the 
tank O. Since the tank is immersed in the 
water bath 78 during agitation, there will be no 
undesired change of temperature, and the weight 
of the tank and contents is so buoyed that rela. 
tively little energy from the notor is necessary 
for proper agitation. The container f4 remains 
attached to the tank during agitation by the 
coupling of screws f2 and 3, and screws the triple purpose of keeping the system air-tight, 
raising the center of gravity of the system highs 
enough so that the tank tends to over-balance 
and slide to the low point of the plate 44 twice 
on each rotation of arm 67 (thus contributing to 
non-cyclic agitation) and being ready for instant 
draining of the tank feat the conclusion of the 
time of action of the solution. Since the plate 
44 is of larger diameter than the tanko, and since the angle of the plate 44 with the horizon 
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tal is sufficient to allow the tank to slide by 
force of gravity on the incline of plate 44 as con 
Stantly changed by the changing position of arm 
6, the tank will tend to bump gently back and 
forth against various parts of the rim d5, which 
bumping motion contributes to non-cyclic agi 
tation and tends to remove any air bubbles re 
maining inside the tank. 
Upon completion of the proper agitation time, 

the bell rings, the operator lifts the tank 3 
and container 4 off the table , inverts them 
and places the container 4 back in its proper 
Compartment. The Solution drains from the tank 

down into the container 4 by gravity. The 
tank is then uncoupled from the container 
4 and is transferred to the next container in 

Order, where the process is contined until de 
velopment is complete. Washing may then be ac 
complished by removing the cover , septum is 
and passing the wash water down the center of 
the cylinder 2, up through the film 3S through 
perforations in the reel 27, and out over the side 
Of the tank 9. Or, where Wash Water quality, 
duantity, or temperature, is critical, more con 
tainers 4 filled with wash water may be used for 
repeated, agitated, controllied Washing in the same 
manner as the solutions. 
The devices herein generally referred to as 

portable apparatus for treating film or the like 
may be used for other purposes, and it is not in- : 
tended to limit them solely to this purpose. Al 
terations in details may be made to the specific 
form of the invention as herein shown and de 
Scribed without departing from the spirit and 
intent of the invention or the scope of the claims. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America, for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. Apparatus for treating film or the like com 

prising a Support, a pivot member on said Sup 
port, a film treating tank, means mounting said 
tank for movement on said pivot member, means 
mounted on said Support and connected to said 
tank mounting means for agitating said tank 
mounting means on said pivot, a solution con 
tainer having means for liquid-tight, connection 
to Said tank when either one is inverted in rela 
tion to the other, said tank having cooperating 
means for providing said liquid-tight connection 
With Said Solution container, said solution con 
tainer when disposed in inverted connection with 
Said tank providing solution by gravity for treat 
ing film or the like in the tank and adapted to be 
agitated with said tank by said agitating means, 
Said tank mounting means comprising a table 
member having a socket cooperating with said 
pivot member, said table supporting said tank, 
Said table having an upstanding arm portion, a 
Standard on Said support carrying said agitating 
means at its upper end, an arm on said standard, 
Said arm portion of Said table having a slot there 
in for slidable pivotal engagement with said 
Standard arm, said agitating means including a 
rotary drive arm rotating in a plane inclined in 
respect to the plane of the support, the end of 
Said rotary drive arm being pivotally connected 
to the upper end of said upstanding arm portion 
of the Said table for imparting agitation thereto. 

2. Apparatus for treating film or the like com 
prising a Support, an upstanding pivot member 
On Said Support, a film treating tank, a table re 
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6 
ceiving Said film treating tank, said table having 
a central pivot portion engaging said upstand 
ing pivot member and thereby mounting said tank 
carrying table for tilting agitating movement in 
any direction upon said support, drive means 
mounted on Said support and connected to said 
tank carrying table for controlling the agitating 
movement thereof in varying directions, a con 
tainer for treating solution mounted on said tank 
On Said table, said tank containing solution from 
Said Solution container, the said connected drive 
In eans and table being constructed and arranged 
in relation to the elevated center of gravity of 
the Said combined tank and solution container to 
provide requisite tilting and agitating motion in 
varying directions with a minimum of energy from 
the drive means, said table being of greater dimen 
Sion than said tank to permit sliding motion of 
Said combined tank and container on said table 
during Said agitation, said connected table and 
drive neans being constructed to provide suffi 
cient motion including tilting of the table to 
CauSe Said combined tank and solution container 
to slide on Said table, and stop means at the edges 
of Said table for arresting the sliding movement of 
Said tank on Said table and contributing to the 
agitation. 

3. Apparatus for treating film or the like com 
p:rising a Support, an upstanding pivot member 
On Said Support, a film treating tank, a table re 
ceiving Said film treating tank, said table having 
a central pivot portion engaging said upstanding 
pivot member and thereby mounting said tank 
carrying table for tilting agitating movement in 
any direction upon said support, drive means 
mounted on said support and connected to said 
tank carrying table for controlling the agitating 
movement thereof in varying directions, a con 
tainer for treating solution mounted on said tank 
On Said table, Said tank containing solution from 
Said Solution container, the said connected drive 
means and table being constructed and arranged 
in relation to the elevated center of gravity of 
the Said combined tank and solution container 
to provide requisite tilting and agitating motion 
in varying directions with a minimum of energy 
from the drive means, said support comprising a 
container, temperature controlling fluid in said 
Supporting container, said tank and the sur 
mounted Solution container being so constructed 
that Said tank is substantially immersed in said 
fluid and buoyed thereby, with said solution con 
tainer extending substantially above said fluid. 

WILLIAM R. HARLOW. 
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