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The invention relates to apparatus for devel 
oping. photographic negatives and prints and 
particularly to apparatus providing suitable tem 
perature control of the working solutions with ' 
which the negatives and prints are treated. I 
As is well known, it is desirable to maintain 

developer and fixing solutions and wash'water 
at a suitable uniform temperature in the devel— 
opment of both negatives and prints. Usually 
the temperature chosen is in the range from 65° F. 
to 70° F. Some operators use different tempera 
tures for negatives and prints, as, for example, 
65° for negatives and 70° for prints. The others 
however prefer to use the same temperature for 
both negatives and prints. In all cases it is de 
sirable that the temperature of the various solu 
tions be uniformly maintained. ' 
The prime object of the present invention is to 

provide developing apparatus having a single me- 
chanical refgrigerating circuit for the cooling of 
separate sets of treating baths for negatives and 
prints, respectively, and which apparatus can be 
used to treat negatives and prints simultaneously 
or to treat either of them alone. 
A further object of the invention is to provide 

such developing apparatus with means for vary 
ing the temperature of the print-treating baths 
in relation to the temperature of the negative 
treating baths. 
Another object of the invention is to provide 

mechanically refrigerated developing apparatus 
for negatives and prints in which the means for 
treating the negatives and the refrigerating ap 
paratus are combined in a unitary, portable cab 
inet structure, while the means for treating the 
prints are in the form of independently movable ' 
trays, susceptible of mounting for use in a room 
or compartment separate from that containing 
the said cabinet, thus permitting the use of the 
apparatus for the simultaneous development of 
negatives and prints in separate dark rooms. 
A still further object of the invention is to pro 

vide a cabinet structure such as that last re 
ferred to in which the necessary devices are com 
pactly arranged for convenient use and servicing, 
which is relatively light in weight and reliable in 
operation so that the apparatus is well suited for 
military or other ?eld use. 
‘Another object of the invention is the provi 

sion of improved developing apparatus of the 
tray type having means for maintaining the trays 
at suitable temperatures. _ ‘ 

Other objects of the invention, including some 
that are incidental or ancillary to those above 
noted, will be apparent from the description 
which follows. 
With the various objects of the invention in 

view the invention consists in constructions, ar 
rangements and combinations of parts as herein 
after explained in connection with the accom~ 
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panying drawings showing a preferred embodi 
ment of the invention and as particularly point 
ed out in the claims. ' 
In the drawings, 
Fig. 1 is a perspective view of the entire ap 

paratus. 
Fig. 2 is a plan view on an enlarged scale of 

one of the trays for developing prints. 
Fig. 3 is a vertical section on the line 3-3 of 

Fig. 2. 
Fig. 4 is a vertical section on the line 4-4 of 

Fig. 2'. 
Fig. 5 is an enlarged vertical section through 

‘the cabinet structure of the apparatus with some 
of the upper part of the structure shown in ele 
vation and with some of the interior structure 
broken away to better illustrate details. 

Fig. 6 is a plan view of the cabinet structure 
of the apparatus with its hinged lid or cover in 
open position. ' 

Fig. 7 is a horizontal section taken through the 
cabinet structure at the top of the lower machine 
compartment of the cabinet and showing the 
apparatus in said compartment in plan. 
Referring in detail to the construction illus 

trated and ?rst to Fig. 1, it will be noted that the 
apparatus comprises a cabinet structure desig 
nated as an entirety by I and comprising means 
for developing photographic negatives, and sep 
arate developing devices of the tray type com 
prising a tray support 2 and a series of trays 3, 
4 and 5 mounted thereon. The trays are opera 
tively associated with devices in the cabinet 
structure as will later be explained. 
The cabinet I is constructed with front and rear 

walls 6 and 1 and end walls 8 and 9, all said walls 
being braced and strengthened by a horizontally 
disposed angle iron frame l0 riveted to the side 
walls near the upper part thereof, by a similar 
angle iron frame ll riveted or welded to the side 
walls at the bottoms thereof and by a horizontal 
sheet metal partition l2 which is rigidly riveted 
or otherwise secured to the side walls and which 
divides the cabinet into upper and lower com 
partments. The end wall 8 is provided with 
ventilating openings as shown and the front wall 
6 is fitted with a large removable panel 6“ also 
provided with ventilating openings. The open top 
of the cabinet, or of the upper compartment 
thereof, is closed by a hinged cover l3 which is 
provided with a soft rubber gasket [4 to engage 
the top edges of the side walls to eifect a light 
and liquid tight closure of the upper compart- e . 
ment, trunk type fastening devices 15 being pro 
vided to secure the cover in closed position. The 
bottom wall and a substantial part of the side 
walls of the upper compartment of the cabinet 
are lined with heat-insulating material l6 and 
within this insulation lining is fitted a water 
tight tank H, the top ?anged edges‘ of which 



are secured to the frame Ill. The tank I1 is 
preferably made of non-corrodible sheet metal 
and is surrounded by a refrigerant expansion coil 
l8, theturns of which are preferably soldered to 
the tank walls to secure good thermal contact 
therewith. 
Within the tank I'I are arranged a series of 

three open-topped developing cans I9, l9 having 
?at bottoms and semi-circular end walls, as 
shown in Fig. 6, these cans being of the type 
adapted to receive a well-known, double-reel, mo 
tor-driven mechanism for the development of roll 
?lms. 
Two tubular strut rods 20, 20 are mounted 

across the tank I‘! near the top thereof in posi 
tion to extend between the middle can 19 and the 
end cans, respectively. On each of these struts 
a clamp or holder 2| is slidably mounted, said 
clamp including a tubular part 2 l8 to engage the 
strut 20 and a transverse rod 2ih to engage the 
top edges of the adjacent cans I9, l9. When the 
clamps are in the central positions on struts 20 
they serve to hold the cans la in position, but by 
sliding the clamps to the dotted line positions 
shown in Fig. 6 the cans are released for removal 
from tank H. 
A water inlet pipe for tank I‘! is provided at 22 

and an outlet pipe at 23. The tank is also pro 
vided with a large outlet drain pipe 24 which 
is ?tted with a manual plug valve 25 which, 
when opened, permits the complete draining of 
the tank. The bottom wall of the tank I1 is ?tted 
with a tubular housing 26 closed at its top and 
opening at its bottom through the bottom of the 
tank and horizontal wall l2, for a purpose which 
will later be explained. 1 

It will be observed that the upper compartment 
of the cabinet extends substantially above the 
top of the tank it and this is to provide space 

, or head room for the motor-driven reel devices 
previously referred to. To provide for the ener 
gizing of the reel motor, the cabinet is ?tted with 
in the upper compartment with an electric cable 
conduit 27 which at its upper end terminates in 
an electric socket 28 into which the electric cable 
of the reel motor may be plugged when roll ?lms 
are to be developed. The socket outlet 28 is pro 
vided with a removable cap 29 to cover and pro 
tect the electric terminals from liquid which 
might otherwise accidentally enter the plug and 
short circuit the terminals. . 
In the lower compartment of the cabinet are 

arranged and mounted various refrigerating and 
water-circulating devices and accessories. 38 is 
a motor-driven refrigerant compressor of the 
hermetically sealed type suitably supported in 
known manner from the cabinet frame or wall 
structure. The refrigerant discharge opening of 
the compressor 30 is connected by means of con 
duit 31 with a condenser coil 32 which is mounted 
in front of an opening in the rear wall ‘I of the 
cabinet. In front of the condenser coil '32 is 
arranged a fan 33 driven by motor 34 and the 
coil 32 and fan 33 are provided with a suitable 
casing 35 to insure effective action of the fan 
on the coil. An air shield or director plate 36 is 
disposed in an upright position as shown in Fig. '7 
to insure that the current of air drawn through 
the lower compartment of the cabinet by the fan 
33 will also pass elfectively over the casing of the 
motor-compressor unit 80. 
The discharge end of the condenser coil 32 is 

connected by a conduit 31 with a refrigerant re 
ceiver 38, the outlet of which is connected by 
conduit 39 with an automatic expansion valve 40 
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and this valve is, in turn, connected by conduit 
4| with the inlet end of the expansion coil l8 sur 
rounding the tank l'l, the outlet end of the coil 
18 being connected by conduit 42 with the suction 
opening of compressor 30. For automatic control 
of the refrigerating apparatus the compressor 
motor'is provided with an adjustable, automati 
cally-operating thermostatic switch 43 having a 
thermostatic bulb 43"- disposed in the housing or 
well 26 of the tank l'l. - 
The water-discharge conduit 23 of the tank I‘! 

is connected by a ?exible conduit section 44 with 
the inlet of a water-circulating pump 45 arranged 
to be driven by a motor 46. The outlet of the 
pump 45 is- connected by a conduit 41 with a 
manually-operable throttle valve 48 mounted on 
the end wall 8 of the cabinet. The valve 48 is 
operatively connected with the tray developing 
devices as will presently be explained. Adjacent 
the automatic switch 43 at the front of the cabi 
net are arranged a manual switch 49 controlling 
the electric circuit of the compressor motor and 
a manual switch 50 controlling the pump motor 
46. 

Returning now to the tray developing devices 
shown in Fig. 1, all of the three tray , with one 
slight exception, are similar in construction and 
a description of the tray 4 shown in Figs. 2, 3 and 
4 will su?ce for all of them. The tray proper 4‘ 
is pressed from a single piece of corrosion-resist 
ant metal ‘and has one corner formed with a 
pouring lip in conventional manner. Nearly the 
entire bottom wall of the tray is covered by a 
water jacket provided by a shallow pan 4b which 
is attached as by welding and soldering with a 
water-tight joint to the bottom of the tray. At 
its right end, as viewed in Fig. 3, the water jack 

at its other end with an outlet conduit 4“. 
The pan element 4b is formed with upwardly 

pressed ribs 8’ and 4" which are staggered as 
shown in Fig. 2 so that water entering the jacket 
through conduit 4° is given a circuitous path 
through the jacket to the discharge conduit 4“. 

As- stated, the three trays are substantially 
alike, the only difference being that in the case 
of tray 5 the outlet conduit of the water jacket 
is turned to the right instead of to the left as in 
the case of trays 3 and 6. 
As is shown in Fig. l, the water throttle valve 

418 of the cabinet l is connected by a ?exible 
rubber conduit 5! with the inlet conduit of the 
tray 3. The outlet conduit of tray 3 is connected 
by a ?exible rubber tube 52 to the inlet conduit 
of tray t and the outlet conduit of tray i3 is simi 
larly connected by a rubber tube 53 with the in 
let conduit of trayb. Finally the outlet conduit 
of tray 5 is connected by a long ?exible tube 54 
with the water inlet pipe 22 which is carried by 
cabinet i and discharges into the tank it. ‘With 
the water jackets of trays 3, 4 and '5 connected 
as described to the water conduits of cabinet l1. 
operation of the pump 45 serves to circulate 

- water ‘from tank ll, through the pump and the 
tray jackets and thence back to said tank. 

It will be understood that the conduits BI and 
54 connecting the cabinet I with the tray appa 
ratus may be of any suitable length to permit 
convenient disposition of the cabinet and tray 
equipment relative to each other. ' The apparatus , 
is designed so that the cabinet and the tray ap 
paratus can be disposed in separate adjacent 
dark rooms so that development of prints may 
be carried on in one room quite independently 
of the development of ?lms in the other room. 
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In the operation and use of the apparatus the 

tank I‘! of the cabinet is supplied with an amount 
of water to submerge the developing cans l8 to 
a suitable depth and the cans l9, 19 are supplied 
with suitable working solutions constituting the 
developer, washing and ?xing baths. , The ther 
mostatic switch 43 having been adjusted to pro 
vide the desired temperature for the Water bath 
in the tank H, the compressor motor is started 
by turning on the manual control switch 49. 
When the temperature of the water bath in tank 
'1 and of the working solutions in the cans i9 
have all been lowered to the desired value (as 
shown by thermometer test), the apparatus is 
ready to receive and develop exposed photogra 
phic ?lm. Assuming the use of motor-driven 
developing machines of the type hereinbefore 
referred to, the film, which is wound on the reels 
of the motor-driven machine, is lowered into the 
developer can, the electric cable of the machine 
motor is plugged into the socket 28 and the 
cover of the cabinet is then closed so that light 
may be snapped on in the dark room during the 
winding and re-winding of the ?lm in the de 
veloper solution. During the processing of the 
?lm the latter is transferred from one solution 
to the other in the well known manner and 
throughout the processing the working solutions 
are maintained effectively at substantially uni 
form temperature, the automatic switch 43 serv 
ing to cut in and cut out the compressor motor 
as required. ' 

During the development 01' films development 
of prints may be carried on in the adjoining 
dark room in the trays 3, 4 and 5 in which the 
usual or desired working solutions are placed. 
When such print development is to be carried 
on the operator starts the pump motor 46 by 
turning on the switch 50. After the refrigerating 
apparatus and the pump have been in operation 
for a sufficient length of time the circulation of 
cooled water through the water jackets of the' 
trays 3. 4 and 5 lowers the temperature of the 
trays and the solutions therein to the desired 
working temperature. If this temperature is to 
be substantially the same as that for developing 
the films the throttle valve 48 will be opened wide 
to permit relatively free flow of water through 
the tray waterjackets. If, however, the operator 
prefers to work the print solutions at a somewhat 
higher temperature than the film solutions, such 
higher temperature may be maintained by a 
throttling adjustment of the valve 48. It will be 
understood that the ?exible conduit connections 
for the trays 3, 4 and 5 permit them to be freely 
lifted, timed and emptied in the usual manner. . 

It will be seen that the film developing appa 
ratus is highly compact with resultant minimiz 
ing of weight, an especially low weight being at 
tained if the structural parts of the cabinet are 
formed of light weight metal such as aluminum 
alloy. Furthermore, the advantage of close tem 
perature regulation for the print developing trays 
is attained by the use of. simple and convenient 
tray apparatus and without any substantial» ad 
dition to the refrigeration apparatus for the cabi 
net other than the relatively simple motor-driven 
water-circulating devices. 
The facility with which the cabinet and tray 

apparatus, respectively, can be installed in ad 
joining dark rooms or compartments and the 
compactness and comparatively light weight 01' 
the entire apparatus make it particularly well 
suited for installation in mobile truck or trailer 
units for use in the field. Also the e?lcient way 
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in which the cabinet and tray apparatus, respec 
tively, can be used independently and simultane 
ously results in a marked saving of time in devel 
oping negatives and prints and this is advanta 
geous particularly in the case ofmobile units for 
military use. 
Novel features of the cabinet structure, sepa 

rate and apart from the developing and washing 
trays, are not claimed herein as they constitute 
the subject of my divisional application, Serial 
No. 494,294, ?led July 12, 1943. 

It will be understood that the invention is not 
limited to the speci?c construction illustrated in 
the drawings but may be embodied in a wide 
variety of constructions within the scope of the 
appended claims. 
What is claimed is: _ 
1. In photographic developing apparatus, the 

combination with a cabinet structure comprising 
a liquid-tight tank adapted to hold a tempera 
ture-regulating water bath, a plurality of open 
topped, metal-walled containers for photographic 
developing solutions disposed in the said tank 
to be contacted by the temperature-regulating 
water held therein, an automatic mechanical re 
frigerating apparatus housed in the said cabinet 
for maintaining the water 01' the said bath ap 
proximately at a predetermined temperature; of 
a plurality of trays Ior photographic developing 
solutions having for each tray a wall with a 
water jacket constructed for the circulation there 
through of temperature-regulating liquid, said 
trays being outside the said cabinet and movable 
independently of each other and oi‘ the cabinet; 
liquid conduit means connecting the water bath 
tank of the cabinet and the said trays in series 
in a closed circuit, said conduit means compris 
ing ?exible sections permitting considerable tree 
dom of movement of the said trays in relation to 
each other and to the cabinet; and motor-driven 
means associated with the cabinet for circulating 
liquid through the said closed circuit. 

2. In photographic developing apparatus, the 
combination with a cabinet structure comprising 
a liquid-tight tank adapted to hold a tempera 
ture-regulating water bath, a plurality oi.’ open~ 
topped, metal-walled containers for photographic 
developing solutions disposed in the said tank 
to be contacted by the temperature-regulating 
water held therein, an automatic mechanical re 
frlgerating apparatus housed in the said cabinet 
tor maintaining the water of the said bath ap 
proximately at a predetermined temperature; of 
a plurality of trays for photographic developing 
solutions having for each tray a wall with a water 
Jacket constructed for the circulation there 
through oi’ temperature-regulating liquid; said 
trays being outside the said cabinet and movable 
independently of each other and of the cabinet: 
liquid conduit means connecting the water bath 
tank of the cabinet and the said trays in series 
in a closed circuit, said ‘conduit means comprising 
?exible sections permitting considerable freedom 
of movement 01' the said trays in relation to each 
other and to the cabinet; motor-driven means 
associated with the cabinet for circulating liquid 
through the said closed circuit; and manually~ 
controlled means for varying the rate of liquid 
?ow through the closed circuit, whereby the trays 
can be maintained at different temperatures than 
vthat of the water bath tank of the cabinet by the 
automatic circulation or cooling water through 
the said closed circuit. - 

JOHN WYLLIE, Jn. 


