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UNITED STATES PATENT OFFICE 
2,365,485 

FLM DEVELOPNG RACK 

Walter B. Moore, Coshocton, Ohio 
Original application December 14, 1939, Serial No. 

309,221. Divided and this application June 21, 
1943, Serial No. 491,648 

(CI. 95-100) 2 Claims. 

My invention relates to a film developing rack, 
It has to do, more particularly, with a rack for 
Suspending photographic film in a tank, and it is 
particularly useful in suspending roll film but it 
may also be used for suspending film pack and 
cut film, 

In the past, no film developing rack has been 
used which suspends film in a developing tank in 
spaced relationship and in such a manner that 
the rack can be readily removed from one tank 
and placed in another tank as desired. 
One of the objects of my invention is to pro 

vide a developing rack which has means associ 
ated therewith for suspending the film in a tank 
in an effective manner, said means being of such 
a nature that the film may be readily positioned 
in the tank or nay be readily removed there 
from 
Another object of my invention is to provide 

a film developing rack which can be securely 
held in position with respect to the film develop 
ing tank. 
Another object of my invention is to provide a 

rack structure which is of simple construction 
and easy to operate, thus making it very adapt 
able to dark room conditions. 
Another object of my invention is to provide 

a portable film developing rack which can be 
used for Suspending roll film, film pack, and cut 
film. 
My invention comprises a film developing rack 

adapted to be removably associated with the up 
per end of a developing tank for suspending the 
film in the tank in Spaced relationship. This 
rack is of Such a nature that the film may be 
readily removed from one tank and placed in an 
other tank. 
This application is a division of my copending 

application Serial No. 309,221, filed December 14, 
1939, and which issued as Patent No. 2,327,733, 
on August 24, 1943. 
The preferred embodiment of my invention is 

illustrated in the accompanying drawings where 
in similar characters of reference designate cor 
responding parts and wherein: 

Figure 1 is a perspective view of a film devel 
oping unit constructed according to my invention. 

Figure 2 is a perspective view, partly broken 
away, of the upper end of one of the tanks show 
ing the film suspending rack associated therewith 
and showing a portion of the fluid circulating 
system. 

Figure 3 is a transverse section of the structure 
illustrated in Figure 2 and showing the inlets 
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with water. 

for the liquid which is circulated from the top 
downward through the tank. 

Figure 4 is a view partly in end elevation and 
partly in transverse vertical section of my film 
developing unit. 

Figure 5 is a plan view of the unit shown in 
Figure 1. 

Figure 6 is a perspective view of the film sus 
pending rack. 
Figure 7 is a vertical Sectional view taken 

through a hand-operated pump which may be 
employed for circulating the liquid in the tank. 
With reference to the drawings, in Figure 1. I 

have illustrated a film developing unit which 
consists of a series of tanks. However, it is to 
be understood that my invention is not limited to 
the number of tanks shown but more may be used. 
Many of the features of my invention are ap 
plicable to a single tank. 
The unit comprises a base which has a re 

cessed area, 2 in the upper surface thereof. A 
large tank 3 which is preferably of metal and of 
rectangular form is disposed in the receSS 2 and 
is suitably secured to the base . This tank 3 has 
its top open. Within the tank 3 a series of small 
er tanks are disposed which are indicated by the 
numerals 4, 5, 6, 7 and 8, respectively. Each of 
these tanks is of rectangular cross Section and is 
slightly taller than the tank 3. These tanks are 
Spaced from each other and are also spaced from 
the wall of the tank 3. They are suitably Se 
cured in position in the tank 3. The tank 3 
Serves as a Water jacket for the Smaller tanks. 
At one end of the tank 3 an inlet pipe 9 is pro 
vided and at the other end of the tank 3 an 
outlet pipe O is provided. The inlet and the 
outlet, are adjacent the upper end of the tank. 
Water is adapted to enter through the inlet 9 
and fill the tank and the overflow Will pass out 
through the outlet O. When using my film de 
veloping unit, it is preferred to circulate Water 
through the tank 3 to maintain the liquids in the 
various Smaller tanks at a constant and proper 
temperature. It is preferred that this tempera 
ture be from 65 to 68 degrees F. to obtain proper 
development. Therefore, the inlet 9 should be 
connected to a Source of Water or other liquid 
which is sufficiently cool to maintain this tem 
perature. 

It is preferred that the tank 4 be filled with 
water, the tank 5 filled with the developing liquid, 
tank 6 filled with water, tank 7 filled with the 
hypo Or fixing agent and the tank 8 be filled 

In developing the film, it is first 
placed in the tank 4 where it is washed to elimi 
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nate dust and to reduce to a minimum the possi 
bility of air bubbles forming on the Surfaces of 
the film. Then the film is removed from the 
tank 4 and is placed in the tank 5 which is filled 
with the developing liquid. After the film re 
mains in this tank a sufficient length of time to 
be developed, it is placed in the tank 6 which is 
filled With Water So that the film Will be rinsed. 
Then the film is removed from this tank and is 
placed in the tank T. Where it is Subjected to the 
hypo for a suitable length of time. It is then 
removed and placed in the tank 8 where it is 
subjected to the final Washing operation. 
A Water inlet pipe is provided outside the 

tank 3 and adjacent the base . This pipe has 
a branch. 2 Which leads through the Wall of the 
tank 3 and is connected to the bottom of the tank 
4. This pipe is also provided With a branch 3 
Which leads through the Wall of the tank 3 and 
is connected to the bottom of the tank 6. It is 
also provided with a branch 4 which leads 
through the Wall of the tank 3 and is connected 
to the bottom of the tank 8. Flow of Water into 
this inlet pipe may be controlled by a waive (5. 
Thus, means is provided for causing Water to flow 
into the bottom of the tanks 4, 6 and 8. An outlet 
pipe 6 is associated with the tank 3 adjacent the 
upper end thereof. This outlet pipe has a branch 
line 7 Which passes through the Wall of the tank 
3 and Which is connected to the tank 4 adjacent 
the upper end thereof. A branch 8 of the pipe 
5 passes through the Wall of the tank 3 and is 

connected to the tank 6 adjacent the upper end 
thereof. A third branch 9 is connected to a 
pipe 6 and passes through the wall of the tank 3. 
ItS inlile' end is connected to the tank 8 adjacent 
the upper end thereof. The pipe 6 is connected 
to a Veltical pipe 28 which may lead to a sewer. 
The outlet pipe 0 for the tank 3 may also be con 
nected to the pipe 20. Thus, I have provided 
means for Supplying Water to the lower ends of 
the various Wash tanks and means for withdraw 
ing it from the upper ends thereof. 

It is important to have the developing liquid 
in the tank 5 circulate in a proper manner during 
the developing operation. 
to have the hypo in the tank 7 circulate in the 
proper manner during the fixing operation. 
illerefore, I provide means associated with each 
of these tanks for circulating the liquid therein. 

For circulating the liquid through the tank 5, 
I provide a small pump 2 f which is driven by an 
electric motor 22 Secured to the base outside the 
tank 3. A Vertically disposed pipe 23, disposed 
outside the tank 3 is connected to the discharge 
of the pump 2 . This pipe 23 has a branch 24 
at its upper end extending inwardly through the 
wall of the tank 3. The inner end of this branch 
24 is coinected to a U-shaped pipe 25 (Figure 2). 
This U-shaped pipe extends along two sides of 
the tank 5. Each branch 26 extending along the 
side of the tank communicates With a series of 
inlet openings 2 (Figures 3 and 4) which are 
formed in the Wall of the tank 5 adjacent the 
upper end thereof. Thus, a Series of inlets is 
provided adjacent the upper end of the tank at 
each side thereof. This insures that the incoming 
liquid will be distributed uniformly throughout 
the tank and Will cause uniform agitation down 
Ward throughout the tank. At the lower end of 
the tank an outlet pipe 28 is connected thereto. 
This outlet pipe is connected to the inlet of the 
pump 2. Thus, the pump Will serve to circulate 
the developing liquid through the tank 5, the 
circulation occurring from the top towards the 

It is also important 
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2,365,485 
bottom which is an important feature and will 
be referred to later. The pipe 23 is provided with 
a three-way valve 29 interposed therein. This 
valve is operated by a handle 30. A flexible con 
duit 3 is connected to one branch of this valve. 
In one position of the handle 30 the outlet 
through the valve to the pipe 3 Will be closed 
and if the pump is operated, the liquid will be 
forced up through the pipe 23 and into the tank. 
In the other position of the valve handle, the 
liquid will be forced into the pipe 29a but will 
not flow past the valve 29 but instead will flow 
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out through the conduit 3. In this way the tank 
can be emptied by the pump and the conduit 3 
may be disposed in a container for the developing 
liquid so that the liquid may be removed from 
the tank and saved. Thus, the pump Serves to 
provide circulation in the tank and also serves 
as a means for removing the developing liquid 
from the tank. 
The means for circulating the liquid in the 

tank is exactly the Same as that provided for 
circulating the liquid in the tank 5. Therefore, 
it need not be described in detail. Each of the 

5 motors 22 may be controlled by a rheostat 32. 
Waying the speed of the motor Will vary the 
amount of circulation. 
In order to Suspend the film in the tank, I pro 

vide a rack of the type illustrated in Figure 6. 
This rack comprises a rectangular frame 33 which 
has a lower Smallel portion 34 adapted to fit 
within the upper end of any of the tanks. When 
positioned in the upper end of a tank the upper 
larger portion 35 Will rest on the upper end of 
the tank. The upper edge of the frame 33 is pro 
vided With a series of pairs of notches 36. Each 
pair of notches 36 is adapted to receive a trans 
versely extending pin 37 to which the upper end 
of the fin may be attached by means of a clip 
38 (Figures 2 and 3). A retaining member 39 is 
hinged to one end of the frame 33 as at 40. The 
Opposite end of this member 39 is provided with 
a Spring latch 4. Which is adapted to cooperate 
With a keeper 42 formed on frame 33. The mem 
ber 39 when in its lower position Will engage the 
members 37 and hold them in the notches 36. 
Each pin is provided with a pair of shoulders 37 a 
Which cooperate With member 39 to prevent lon 
gitudinal movement of the pin. The member 39 
Will be retained in Such position normally by co 
operaticn of members 4 and 42. The member 

t 
will be apparent that With this structure a series 
of filmS may be Suspended from the rack in spaced 
Irelationship. The rack may be moved from one 
tank to the other With the film suspended there 
fronn. Thus, the film may be quickly removed 
from One tank and positioned in another tank. 
The tank 5 is provided With a channel 44 which 

Surrounds it adjacent the upper end thereo?. 
This channel is adapted to receive liquid which 
inight drip from the film thereinto while the film 
is being lifted from the tank by means of the 
Jack. This channel communicates with the inte 
l'ior of the tank by means of a plurality of spaced 
openings 45 (Figures 2 and 3) formed in the wall 
of the tank at the bottom of the channel. A lid 
45 is hinged to the channel member as at 47 so 
that the upper end of the tank may be closed. 
This lid has a depending flange which will sur 
l'ound the upper end of the tank and will be posi 
tioned in the channel member when closed. The 
tail: T is provided With a similar channel struc 
ture and lid structure. Thus, both of these tanks 
may be covered and protected from the light, 
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Consequently, the room in which the unit is dis 
posed may be illuminated during the developing 
and fixing operations. 
The bottom of each of the tanks 5 and 7 is pro 

vided with a clean-out opening 48. The bottom 
wall of the tank tapers as indicated at 49, to 
wards this opening 48. This opening 48 is under 
the control of a hollow plug valve 50 which may 
be rotated by means of a shaft 5. When opened 
the liquid will flow from the tank through an 
outlet passageway 5 a. The tank may be flushed 
out by leaving the valve open and operating the 
pump. This will flush out any settling at the 
bottom of the tank. 

. Although I prefer to use a motor drive pump 
for obtaining the circulation in the tank, it is 
possible to use a hand-operated pump of the 
type shown in Figure 7. This pump comprises 
a cylinder 52 having a piston 53 disposed therein 
and which may be moved vertically by a rod 54. 
An inlet 28d. is provided at the bottom of cylin 
der 52 and an outlet 24a is provided at the top 
thereof. The piston is provided with a one 
way valve 55 which permits upward passage of 
liquid therethrough but prevents downward pas 
Sage therethrough. When the piston is drawn 
upwardly by the rod 54, the liquid in cylinder 
52 which is above the piston 53 will be forced 
through the outlet 24a into the tank. Simul 
taneously, the liquid will be drawn into the lower, 
end of the cylinder through the inlet 28d. When 
the piston 53 is forced downwardly, the liquid 
will merely pass from the lower side to the upper 
side of the piston. 

It will be apparent that with this structure, the 
film will be suspended in the tanks in Spaced 
relationship as illustrated best in Figure 4. Since 
the tanks 5 and 7 are provided With the circulat 
ing means, the liquid in such tanks Will be ef 
fectively circulated. Since the film Will be sus 
pended in spaced relationship therein and since 
the inlets 27 are spaced along the sides of the 
tanks, the liquid will be uniformly distributed 
over all the film and there will be uniform agita 
tion. Consequently, all surfaces of the film will 
be uniformly subjected to the liquid and all air 
bubbles will be eliminated from the Surface of 
the film. The silver released from the film dur 
ing the developing proceSS Will not adhere to the 
film but will be forced downwardly and will de 
posit on the bottom of the tank. It is important 
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that the circulation be from the top of the tankto 
wards the bottom so that the silver Will be forced 
downwardly away from the film. Furthermore, 
after the silver once deposits on the bottom of 
the tank, it will not be again stirred up because 
the circulation is downward. It is important for 
the Outlet 28 to be spaced above the botton of 
the tank Sufficiently to prevent clogging. 

During the developing process, the liquid in 
the various tanks Will be kept at a uniform and 
proper temperature by the water jacket. The 
film suspended from the rack may be easily and 
quickly moved from one tank to the other during 
the developing proceSS. 
Since the developer is circulated constantly 

from the top of the tank to the bottom down 
wardly through the tank, even development and 
clean film not only result but also the developing 
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time is reduced from 25% to 33%%, as I have 
found in actual practice. 
Many other advantages will be apparent from 

the preceding description, the drawings, and the 
following claims. 

In the following claims where I refer to film, I 
intend to cover roll film, cut film and film pack 
carried by racks, or sensitized brass plates, et 
cetera. 

Having thus described my invention, what I 
claim is: 

1. A film developing rack of the type described 
comprising a rectangular frame portion having 
a depending skirt which is adapted to fit into 
the upper end of a film developing tank, V 
shaped notches formed on the upper edge of said 
frame, Said notches arranged in series on oppo 
site edges of said frame, each pair of notches 
adapted to receive a transversely extending pin, 
Said pin haWing Shoulder portions at Substan 
tially the ends thereof, a centrally-depressed, 
portion of Said pin adapted to support clamps 
for suspending the film, a retaining member 
hinged to the frame at one end and having a 
Spring latch which cooperates with a keeper 
member formed on the other end of said frame 
portion and said retaining member adapted to 
bear against the shoulders of said pin to prevent 
longitudinal movement of Said pin as well as 
lateral movement thereof. 

2. A structure according to claim 1 wherein 
Said frame member is provided with a handle. 

WALTER, B. MOORE. 


