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This invention relates to photographic appa 
ratus, and more particularly to such apparatus 
wherein photographic ?lm undergoes various 
treatment incidental to its development. _ 

It is necessary in developing photographic 
?lm to immerse the ?lm in- certain chemical 
solutions, to wash the ?lm to remove the chem 
icals before passing on to the next stage, and 
?nally to dry the ?lm. 
The object of the present invention is to pro 

vide such apparatus incorporating a continuous 
cycle of operation to carry the ?lm completely _ 
through the developing process, the cycle in 
cluding timed periods of inactivity during which 
the film remains stationary at one or another of 
the various stages of its treatment. 
Another object of the invention is to pro 

vide developing apparatus having means to 
transport the ?lm through its complete cycle 
of treatment, the transporting means controlling 
the points at which the ?lm stops for treatment. 
, A further object of the invention is to pro 
vide such a device having provisions for treat 
ing a number of ?lms simultaneously, the ?lms 
being in different stages of development and 
sequentially moved from stage to stage. 
A still further object of the invention is the 

provision of means to move all of the ?lms in 
unison, each of the ?lms on the transporting 
means being at a developing stage when the 
transporting means is stopped. 

It is an object of the invention to provide im 
proved means to hold the ?lm during its travel 
through the apparatus to ensure the ?lm re 
maining ?at. 
Other objects will become apparent from the 

following description taken in conjunction with 
the drawings which accompany and form a part 
of this speci?cation and in which. like charac 
ters of reference are used to denote identical 
parts throughout. - 

In the drawings: 
Figure 1 is a vertical sectional view taken 

through a photographic developing machine 
constructed in accordance with the principles of 
the present invention; 

Figure 2 is a horizontal section through the 
cabinet and is taken on the line 2-2 of Figure 1; 

Figure 3 is a vertical, transverse section taken 
on the line 3—3 of Figure 1; 
Figure 4 is a vertical section through the mo 

tor drive and timer mechanism and is taken sub 
stantially on the line 4-4 of Figure 1; 

Figure 5,, is an elevational view of the motor 
and timer and cooperating control mechanism; 
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Figure 6 is a vertical section taken on the 
line 6-—6.of Figure 1, illustrating the ?lm pickup 
arrangement and the indicating signal switch; 
Figure 7 is a perspective view of one of the 

?lm holders; 
Figure 8 is a wiring diagram showing the elec 

trical hookup between the various parts of the 
device by means of which the desired control 
may be assured; and - 
Figure 9 is a perspective detail of a portion of 

the transporting chain and micro-switch actu 
ating pin. - > 

Referring to the drawings in detail, the appa 
ratus comprises a two part cabinet having a 
base section I and an upper section 2 resting 
upon the base, the two sections forming a com-. 
plete enclosure to exclude light, and within 
which all of the mechanism is housed. Within 
the cabinet there are a plurality of stations‘at 
each of which a different stage of treatment in 
the development of the ?lm takes place. 
The ?rst of these stations is located in the 

base I near the front of the cabinet and is indi 
cated by the numeral 3. It consists of a con 
tainer 4, extending transversely across the cab 
inet, and is ?lled with a developer solution. The 
container 4 rests upon the ?oor of the base, and 
has its top edge substantially flush with the top 
of the base section. The second station, 5, is 
positioned about midway of the base section, 
and consists of a tank 6, similar to tank 4, which 
is ?lled with a hypo solution. Adjacent the rear 
of the cabinet, the third station ‘I is formed by 
placing a partition 8 across the base, and ?lling, 
the tank 9, thus formed, with water. This is the 
washing station. The three tanks, 4', 6, and 9, 
are all of substantially the same size, and are 
equally spaced from one another. 
The fourth station, or drying station I0, is 

located in the upper section of the cabinet. The 
side wall of the cabinet at the station 10 is cut 
away and a drying unit I I is ?tted in place with 
a portion of the dryer housing l2 projecting 
into the cabinet. That portion of the housing 
i2 which projects into the cabinet is provided 
with louvres l3 through which warm, dry air 
may be blown out over the ?lm that is at the 
station. A heating coil I4 is secured within the 
housing, and a fan i5 is located behind the coil 
to force air across the coil so as to heat it, and 
then through the louvres [3 to the interior of the 
cabinet. . ' 

Means to transport ?lm from one station to 
another throughout the complete cycle of de 
veloping treatment is provided by a pair of end 



2 
less chains l4 and I1, located on opposite walls 
of the upper part of the cabinet. At equally 
spaced intervals along the chain rods II are se 
cured, the rods extending across the cabinet be 
tween the chains and having their opposite ends 
?xed to the chains to move with them, providing 
supports for the ?lm carrier IS. The chains 
follow a serpentine pattern to lower and raise 
the ?lm carriers into and out of the various 
tanks, and to move them from one tank to the 
next. To control the path of movement 01'. the 
chains, direction changing sprockets over which 
the chain passes are journaled along the side 
walls of the cabinet. Two pairs of these sprock 
ets, 20_ and 2|, position the top horizontal ?ight 
22 of the chains. The chain passes around the 
sprocket 20 and downward and around the 
sprockets 23 which starts the chain upon its low 
er, interrupted ?ight 24. A spring pressed slack 
take up 25 bears against the chain between the 
sprockets 20 and 23. A number of sprockets 26 
are spaced along the side walls of the cabinet to 
support the lower interrupted ?ight 24, the 
sprockets being arranged in pairs. Between 
each of the pairs the chain.loops downwardly, 
each of the loops being directly over one of. the 
tanks, 4, 6 or 9,, or midway between the tanks. 
The bights of ‘the depending loops pass around 
sprockets 2‘! just above the top of the tanks. 
By this arrangement ?ve downwardly extending 
loops are formed to carry the ?lm down until it 
is immersed and then to carry it back to the 
level of ?ight 24 where it is moved longitudi 
nal of, the cabinet. 
the end loop continues up and around the 
sprocket 2| to bring the chain back to the top 
?ight 22 and to complete the circuit. 
The two loops in the chain‘which are between 

the tanks 4, 6 and 9 are to bring the ?lm down 
so as to dip it in the water with which the base 
section is ?lled to rinse the ?lm between stations. 
Whereas the ?lm remains in the tanks 4, 6, and 
9 for de?nite periods of time, it is only momen 
tarily dipped in the rinse water between the 
tanks during its travel from one tank to the 
next. 
As it is essential that the ?lm carrier sup 

porting cross rods l8 be equally spaced along 
the chains, it maybe necessary to make some 
provision to take up chain between the third 
station, at the tank 9, and the fourth station 
at the dryer, as the chain follows a more direct 
route between these two stations than between 
the others. Four or more sprockets may be 
provided to cause the chain to follow a circuitous 
path, as at 28, to lengthen the course the chain 
must travel so that it equals that between the 
other stations. _ _ 

Cross rods l8 may be secured to the chains in 
any desired manner, but as shown on the draw 
ings the chains are provided with links‘ 29, prop 
erly placed, having inwardly projecting studs 
30. The studs on one chain have an opening 
II, and the studs on the other chain have an 
elongated opening 32. Rods l8 have their ends 
bent downwardly at right angles to form hooks 
22 to engage the openings in the studs 30. The 
hook and slot connection between the rod and 
one chain permits some lateral movement be 
tween the chains to allow the chains to adjust 
for any unevenness in spacing between sprockets 

, Journaled upon opposite walls of the cabinet. 
Spaced inwardly from the hooks, the rods 

have disks 34 permanently positioned to act as 
retainers to position the hooks 35 of the film 

The upward moving leg oi‘, 

_ ally along the rod. 
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2,886,781 
carriers I9 to prevent them from shitting later 

The ?lm carriers I! are com 
posed of a number of metal rods soldered or 
otherwise secured together. The top and bottom 
of the carriers consist of several of the rods 
36 arranged in parallel spaced relation, held by 
tie rods 31 placed transversely across them, and 
the top and bottom are joined by vertical rods 
38. Each of the rods 36 of the bottom have 
spring clips 39 fastened to their ends to hold 
the lower edge of the ?lm. The upper rods 26 
are each provided with a spring member 40 fas- ' 
tened to the under side of the rod near its middle, 
providing a pair of oppositely disposed spring 
arms 4| and 42 carrying at their outer ends 
spring clips 43. By this means, ?lm of slightly 
diiierent lengths can be held, and the ?lm will 
be under tension to hold it ?at during develop 
ing and drying. Any desired number of pairs 
of clips 39 and 43 may be used. - 
_ The front of the upper section of the cabinet 
is open and provided with a blind, or curtain 44, 
mounted on a conventional spring roller 45. 
Channel members 46 are positioned vertically 
along the sides of the cabinet opening to receive 
the edges of the curtain 44 to guide the curtain 
and to seal the opening to keep out light. A 
catch 47 holds the blind in lowered position. 

Just inside the open front of the cabinet and 
‘slightly above the chain ?ight 24 a hanger rod 48 
extends completely across the cabinet. A ?lled 
?lm carrier is suspended from the hanger 48, 
and, as the chain moves forward, one of the 
cross rods l8 will engage the hooks of the carrier, 
transferring the carrier from the hanger to the 
chain to carry the ?lm through the developing 
cycle. The chain carries the ?lm down into the 
?rst tank containing the developer ?uid and stops. 
After a timed interval, the chain starts lifting the 
?lm from the tank, transporting it to the second 
tank containing the hypo ?uid, momentarily dip 
ping the ?lm in the rinse water between the tanks 
in transit. The chain again starts, moving the 
?lm to the third tank for washing; and again, 
without pausing, dips the ?lm in rinse water for 
a preliminary washing during- its travel. The 
next movement ,of the chain carries the ?lm to 
the drying station. After the ?lm has dried, the 
'chain moves on, its next stop being at the ?rst 
tank to begin a new cycle. 
A short distance beyond the drying station the 

hooks of the ?lm carrier hanging from the chain 
are engaged by a second hanger rod 49 extending 
transversely of the cabinet just below the chain, 
and the chains move on, leaving the ?lm carrier 
suspended from the hanger rod. As the ?lm 
carrier is caught by the hanger rod 49, the ?lm 
carrier contacts a spring arm 50 which actuates 
a micro switch 5| closing a circuit thru an in~ 
dicating signal 52, which may be either visible 
or audible, informing the operator of the appa 
ratus that completely developed film is ready to 
be removed from the cabinet. 
The above describes the cabinet, the various 

stations, the ?lm carrier, ‘and the movement of 
the ?lm. thru the cabinet. We now come to the 
mechanism for moving the chain, controlling the 
points at which the chain stops, and determin 
ing the period of rest at each station. 
Secured to the side of the cabinet just above 

_ the drying unit, a housing 53 provides space in 

75 

which the various operating mechanisms are 
placed. An electric motor 54 is bolted in place 
upon a shelf 55, and furnishes power to drive 
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the ?lm transporting chain l6. One end of the 
motor shaft is provided with a sprocket wheel 56, 
and a chain 51 passing over sprocket 5B trans 
mits power from the motor to a sprocket 58 
?xed upon a shaft 59 passing through the cab 
inet wall and carrying sprocket 59’ on its inner 
end. The opposite end of the motor shaft is 
?tted with a brake drum 60 upon which the 
brake shoes 6! bear to stop the motor when the 
brake operating linkage 62 is actuated. 
A solenoid 63 controls the operation of the 

motor brake. The solenoid armature 64 has a 
cross member 65 ?xed to its outer end,‘ one end 
of the cross member being connected to the brake 
linkage to apply or release the brake as the sole 
noid armature moves. 
Housing 53 also contains a timer 56 to control 

the length of time the transporting chain is at 
rest, and a double acting relay 61 to close the 
circuit to the motor and the circuit to the heater 
and fan unit alternately. 
Referring to the wiring diagram shown in Fig 

ure 8, two sources of electrical supply are shown, 
one for 220 volts to operate the electric motor, 
and the other for 110 volts to operate the control 
mechanism. A line 68 runs directly from one side 
of the 220 volt power line to the motor. A return 
line 69 connects the motor with a stationary con 
tact 70 on the relay 61, and movable contact ll 
of the relay is connected to the other side of the 
220 volt power line. Whenever the contacts 10 
and ‘H of the relay are closed, current ?ows 
through the motor and the transporting chain is 
in operation. , 

A micro switch ‘12 is ?xed to the inside of the 
cabinet adjacent the drying station and is pro 
vided with a spring arm 13 to be actuated by pins 
‘M which project outwardly from the chain and 
are in alignment with the ?lm carrier support 
ing cross-rods l8. Thus there will be one pin for 
each of the cross-rods, and as a cross-rod reaches 
the drying station a‘ pin 14 will strike the micro 
switch spring arm closing a circuit through the 
solenoid 63; the circuit being from one side of 
Y110 volt line to the micro switch through wire 15, 
from the micro switch to the solenoid through 
wire 16, and from the solenoid to the opposite side 
of the 110 volt line through wire 77. When the 
micro switch is closed the solenoid is energized 
and its armature moves inward applying the 
motor brake. 
The cross‘ member 65 ?xed to the solenoid 

armature is provided with a spring ?nger '18 
which strikes a control button 19 on the timer 66, 
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opening a circuit to the timer through the coil \ 
88 of the double-acting relay 6‘! through a cir-v 
cuit comprising wires M, 82 and 83. The deener 
gization oi’ coil 89 will permit the movable con 
tact arm ‘H to move away from the coil break 
ing the circuit to the motor. As the arm ‘H 
moves outward it strikes a movable contact 86 
of a switch 85 closing a circuit through the heater 

60 

3 
and fan unit by way of wires 86, 81 and 88. Timer 
66 may be of any well known type which when 
started will continue operation for a predeter 
mined period of time, at the expiration of which 
it will close a switch making the circuit to the 
solenoid 80 to start the motor and then permit 
the timer to return to its position of rest. 
~ The time that the ?lm remains in the develop 
ing tank is the most critical of all of the stages 
of treatment in the development of a ?lm and 
the timer is, therefore, set to keep the ?lm in the 
developer ?uid for just the proper length of time 
and this, of course, determines the length of time 
the ?lm will remain at the other treatment sta 
tions. 
When the timer has reached its limit the cir 

cuit will be made, energizing the coil of the ' 
double-acting relay and overcoming the spring 
89 to return the movable arm ‘H of the relay to 
contact the stationary arm and again establish a 
circuit to the motor. The chain will then move, 
allowing microswitch 12 to open and release the 
motor brake. Each time that one of the cross 
rods on the transporting chain reaches the dry 
ing station the micro switch will be actuated 
and the cycle repeated. 
By having the microswitch 72 at the drying 

station actuated by the pins 14 on the transport 
ing chain, the cycle of operation will be' started 
regardless of whether or not ?lm is carried on 
the particular cross rod adjacent the pin. By 
having the indicating signal micro switch 5! 
actuated by the ?lm carrier the signal will not 
be energized unless a ?lm carrier is on the chain 
and has actually gone through all of the stages of 
treatment. 
While I have, in the above, described what is 

believed to be a preferred and practical embodi 
ment of the invention, it is to be understood that 
those skilled in the art may make changes in the 
precise structure shown without departing from 
the scope of the invention as de?ned in the ap 
pended claim. ' . 

' What I claim is: 
Photographic ?lm developing apparatus com 

prising, an enclosure, a plurality of ?lm treating 
stations within said enclosure, a pair of endless 
chains spaced from one another, ?lm supporting 
rods interconnecting said chains, said rods beingr 
spaced along said chains so as to divide said chains 
into sections of equal length, said chains being 
so arranged within said enclosure as to lie adja 
cent each of said ?lm treating stations with the 
chain length between each station being equal to 
the distance between said ?lm supporting rods, 
9. motor to operate said chains,>pins carried by 
said chains equal in number and spacing to said 
?hn supporting rods, and control means includ 
ing a switch to be actuated by said pins and av 
timer operatively connected to said switch and 
having means connected to said motor to stop 
and‘ start said motor. 

. WEBSTER J. DALY. 


