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(C. 95-89) 19 Claims. 

This invention relates to a new and improved 
method and rineains for handling articles under 
conditions of treatinent where temperature varia 
tions in certain respects are vital to the results 
desired, such as in the art of photographic de 
Veloping, or like chemical treatment. 
A principal object of the present invention is 

to gain inci'e uniform and accurate control than 
With prior expedients over the time-temperature 
relationship in such processes as employ a fluid 
of variable temperature, as for example the chemi 
cal solutions used in the development of photo 
graphic Cir X-ray films, plates and prints, or in 
Such other instances where the end results are 
entirely dependent upon the action or reaction 
of a fluid, or rather the active ingredients in the 
fluid, the activity of which is accelerated or de 
celerated in response to temperature variations. 
Another object is to provide a cyclical method 

and means for Conducting the articles to be treat 
ed into a treating zone or series of such zones 
Subject to temperature variations of such char 
acter as to have an effect upon the end result 
of the treatment, and to condition the duration 
of the cycle or various intervals in the cycle rela 
tive to the prevailing Zone temperature. 
Another object is automatically to progress ar 

ticles to be treated through a plurality of treat 
ing Zones which may be subject to the same or 
respectively different temperature conditions dur 
ing the intervals of treatment to which the air 
ticles are subjected in such zones, and varying 
the intervals of treatment in the Zones to com 
pensate for temperature variations. 
Another object is to provide a novel method 

and means for tinning an operating interval or 
processing step involving the action of a fluid sub 
ject to temperature Variations of such character 
as to influence the results of the fluid action, 
Which includes a hydraulic timing system featured 
by the conducting of timer fiuid directly through 
the fluid of variable temperature to attain cor 
relation of the timing interval with the tempera 
ture-influenced action of the variable fluid. 
A further object is to provide a novel article 

treating apparatus utilizing power notivated me 
chanical and hydraulic features for attaining uni 
form results in the treatment accurately compen 
sated for variations in temperature which would 
otherwise have an undesirable effect upon the 
results of the treatment, 

Still another object is to provide improved ten 
perature-compensated hydraulic timing control 
for combined nechanical and electical appara tus, 

25 

2 
Another object is to provide novel hydraulic 

operation-timing and movement braking means. 
Other objects, features and advantages Will be 

come apparent in the description and from the 
accompanying drawings in which: 

Figure 1 is a diagrammatic representation of 
a hydraulically timed, intermittently operable 
power-actuated photographic developing appara 
tus according to the invention; 

Fig. 2 is a diagrammatic showing of a modified 
organization of a portion of the apparatus dis 
closed in Fig. 1; 

Fig. 3 is a diagi'annatic perspective Visw on a 
small scale to afford a better understanding of 
the article carrying and conveying structure of 
the apparatus in Fig. 1; 

Fig. 4 is a side elevational view of an operation 
controlling and timer unit including the features 
of the apparatus diagraniinatically shown in Fig.1; 

Fig. 5 is a diagrammatic illustrati 
fied apparatus; 

Fig. 6 is a fragmental side elevational View, 
partly in section, of another modified form of 
apparatus embodying features of the inventicia, 
and 

Fig. 7 is a top plan view of the apparatus ShoW: in Fig. 6. 
By way of example, the invention may he ap 

on cf a modi 

30 plied to the processing of photographic urits Gr 
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articles such as films, plates or prisits and involv 
ing subjecting the sensitized emulsic:ns of ti:e. 
articles to the action of various chemica and 
Washing baths within a treating Zone. All ci 
the steps of the process in the treating Zone are 
adapted to be carried out intermittently ill timed 
sequence in an automatic operating cycle. Each 
step in the cycle is properly timed hydraulically 
in a novel manner which accurately conspensat&S 
for variations in temperature in the treating Zone. 
To this end the controlling fiuid of a hydraulic 
tinning system is conducted directly through the 
treating zone, such fluid being of a viscosity that 
is sensitive to temperatures of the range encouri 
tered in said Zone So that the duration of the 
time intervals of treatment of the articles in the 
Zone will accurately reflect the temperature ex 
isting at any given tinne in the ZCne or a selected 
portion of the Zone, Thus, as the viscosity of the 
timing fluid varies with temperature changes in 
the treating Zone, there is a corresponding length 
ening Or shortening of the interwal of treatment. 
for which the System is initially set. 

In photographic processing, of course, a cer 
tain interval can be predetermined during which 
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the photographic article must remain, for ex 
ample, in the developing bath at an optimum 
temperature. A lower temperature than optimum 
requires lengthening of the development interval, 
a higher temperature requires that such interval 
be correspondingly shortened. It is quite diffi 
cult, if not impossible, to maintain the developer 
solution at the predetermined optimum tempera 
ture. For that reason, the present invention, 
which attains minutely accurate compensation 
for deviation from the predetermined optimum 
temperature, is particularly valuable for obtain 
ing substantially perfect results in development. 
As shown in Figs. 1 and 3, a photographic de 

veloping apparatus embodying the features of 
the invention may include a relatively large re 
ceptacle 9 containing an elongated solution tank 

. At one end of the tank is a smaller tank 2 
adapted to contain developer bath and at the 
other end is a second smaller tank 3 for fixing 
bath. The space intervening between the tanks 
2 and 3 may be utilized for wash Water that 
may be maintained clean and in circulation by a 
fresh supply entering through an inlet 4 while 
the used water is carried away through an over 
flow drain 5. w Photographic articles to be processed are load 
led upon one or more preferably multi-clamp car 
rying racks 7 adapted to be removably hooked 
Over a conveyer bale 8 which has its ends fixedly 
assembled with respective axially aligned traveler 
gears 9 riding in tracks provided at the upper 
side edges of the receptacle 9 and having racks 
20 engaged by the gears. By driving the traveler 
gears 9 along the racks 29, the conveyer bale 
i8 is caused to SWing about the axis of the gears 
9 and dip down toward the tank f and emerge 
above the receptacle 9 alternately, thus carry 
ing the article rack or racks into and out of 
the tank . The construction and cooperative relationship 
of parts are such that two full revolutions of the 
traveler gears 9 will swing the bale f8 to dip it 
alternately into and out of all of the alternate 
baths in the tank . Thus, from a starting or 
loading position D, the bale f8 is Successively 
swung into developing position A, next, by one 
full revolution of the traveler gears 9 into Wash 
ing position B, followed by another full revolu 
tion of the gears to Swing into fixing bath posi 
tion C; then one revolution reversal of the gears 
to return it to Washing position B; and finally, 
by a half revolution return of the traveler gears 
to return it to the starting position ID for unload 
ing and reloading. 

Cyclical operation of the conveyer may be ac 
complished through the medium of a driving link 
2 connecting the conveyer structure as shown in 
Figs. 1 and 3 to an endless type flexible driving 
element such as a chain 22 running over a 
pintle gear 23 defining one end of an elongated 
run and a driving gear 24 defining the opposite 
end of its run and keyed to or otherwise connect 
ed to a worm gear 25 driven by a worn 27 which 
is motivated through a shaft 28 by a motor 29. In 
this way, although the motor 29 drives in but one 
direction, the link 2 following the endless chain. 
22 nevertheless drives the conveyer back and 
forth through the various operating positions of 
each cycle. 
Means for controlling and timing operation of 

the motor 29 preferably comprises a combination 
of mechanical, electrical and hydraulic features. 
Electrical energy from any suitable source is Sup 
plied for operating the motor 29 through a pri 
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4. 
mary circuit 30 containing a normally open type 
of master switch 3, which, during operation of 
the apparatus, is adapted to be held closed by a 
switch closer 32. In control of the primary cir 
cuit S is an intermittently operable switch 33 
which is adapted to be maintained open by a 
trigger type of latch 34 during periods of inac 
tivity of the apparatus. Manual release of the 
latch 34 to initiate a cycle of Operation of the 
apparatus is effected through the medium of a 
digitally operable release member 35. There 
after automatic intermittent opening and closing 
of the SWitch 33 is accomplished by means of a 
set of actuating cams 37 and 38 carried by a cam 
shaft 39 mounted to be driven counterclockwise 
as seen in Fig. 1 by a rotary driving element 40. 
The latter may be a gear drivingly connected as 
by means of an endless transmission element such 
as a chain 4f engaging over or meshing with a 
driven element or sprocket adjacent to and per 
missibly forming part of the sprocket 24 which 
rotates with the WOrm. Wheel 25. 
When the Switch 33 is initially closed by release 

of the trigger latch 34, a cam follower 42 on the 
latch trigger enters a starting notch 43 in the 
cam 3. This overcomes the open condition of 
the Switch 33 existing at the termination of the 
preceding operating cycle, coincident with which 
a lobe ID' On the cam 38 engages and holds in 
SWitch-opening position a switch-controlling cam 
follower 44. Now, with the switch initially closed, 
the primary circuit 30 energizes the motor 29 and 
drives the apparatus to move the article carrier 
f into the developing position A. In the course 
of this movement, the cam follower 42 leaves the 
starting notch 43 and rides onto the periphery 
of the cam 37 whereby to reset the latch 34. But 
while this is taking place, the cam follower 44 
leaves the lobe D'' and the SWitch 33 as a result 
remains closed, being opened again at the proper 
point in the cycle by engagement of the Switch 
controlling follower 44 by a lobe A' on the cam 
38. This then breaks the primary circuit 30, the 
motor 29 is de-energized and the article carrier 
it becomes stationary while developing of the 
articles carried thereby proceeds. 
After a sufficient interval for developing to be 

Completed, a secondary circuit 45 is closed by 
the closing of a Switch a to energize the motor 
again to drive the apparatus through the next 
step in the cycle, that is, to move the article 
carrier f. from the developer solution into the 
Washing Water at position B. The switch 47 is 
under the control of a tinning unit 48 which is 
arranged to be cocked or set for each timing 
interval by a cam follower (9 riding a cam 50 in 
the set carried by the can shaft 39. At start of 
a cycle of operation the can follower 49 is en 
gaged by a lobe D'' upon the cam 5) and thus is 
set for the developing phase of the cycle, the 
secondary circuit switch i being open. Then, 
after the apparatus has come to rest in the de 
veloping position A, the timer 38 completes its 
development timing cycle, allowing the switch 4 
to close and initiate the second phase in the 
operating cycle of the apparatus. In this second 
phase the switch-controlling follower 44 leaves 
the lobe A' of the cam 38 to close the primary 
circuit, switch 33, the tinner-cocking follower 49 
is engaged by a lobe B' to set the timer for the 
Washing interval that follows development and 
open the secondary switch 3, and closely follow 
ing this the switch controlling follower 44 is en 
gaged by a tripping lobe B' on the cam 38 and the 
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apparatus comes to rest with the article carrier in the Washing position B: 

After the washing interval has run out, the 
timer 48 again" allows the secondary switch 37 to 
close so that the motor 29 drives - the apparatus 
through the next phase-in the operating cycle 
during which the timer-48 is again cocked by en 
gagement of the cocking follower-49 by a lobe C'' 
on the cam-59, and closely thereafter a lobe C' 
on the cam 38 again trips the Switch controlling 
follower-44 to open the switch 33, the apparatus 
corning to rest With the article carrier in the 
fixing bath position C. Since the fixing bath 
requires a longer interval in the processing of the 
article than developing; the lobe C'' is preferably 
higher than the other lobes; of the can 50 so as to 
cock the timer 43 for a longer timing cycle, there 
by: increasing the length of the fixing interval 
over-the-developing and washing intervals of the cycle of operation. 
At the end of the fixing interval, the apparatus 

is-again actuated by-repetition of the intermit 
tent operation: through closing of the secondary 
Switch-4.s0 that, as the motor 29, then drives the 
apparatus to return the article carrier to the 
washing position:B; the timer 48 is again cocked 
by engagement of a lobe B22 - with the cocking 
follower 49, whereafter a lobe B2 on the cam 38 
trips. the switch-tripping follower 44. and brings 
the , apparatus...to, rest in the Washing position. 
After termination. Of the final. Washing interval, 
the motor. 29 is again... energized by closing of 
the secondary switch 4. Then, the lobe D'' and 
the lobe. D' engage and actuate their repSective 
followers, cock the timer 48 and open the second 
ary switch 47 and open the primary: switch 33, 

10. 

5. 

20. 

25. 

30 

35 
thus: terminating the cycle of operation and 
bringing the apparatus, to rest with the article. 
carriers 7 at the starting position D. to be un-- 
loaded and replaced by another carrier or carriers With unprocessed articles. 
Another cycles of the operation can then. be 

initiated by the attendant or: user releasing the 
starter trigger release. 35. at Will, as previously explained. 
The timing unit 48 is preferably of the kind 

broadly covered in my copending application 
Serial No. 329,452, filed April 13, 1940, now Patent 
No. 2;343.347, dated March 7, 1944, and operates. 
hydraulically on the principle of displacing liquid 
rapidly from one portion of a hydraulic circuit 
to another portion. and then controlling the re 
turn of the liquid under conditions wherein the 
liquid will take a given length of time for the re 
turn, under certain predetermined factors; of 
orifice, viscosity, and temperature. To this end 
the timer unit includes a pair of similar metallic 
bellows 5 and 52 hermetically sealed and Se 
cured to respective opposite sides of a base plate 
53 fixedly supported by a supporting frame or 
bracket 54: Within the chambers defined by the 
belows-5, and 52 is such a quantity of a liquid, 
such as an oil of predetermined viscosity, as Will 
but fill the chambers equally when the bellows are in balance. 
The bellows 5 is cooperatively related to the 

cocking cam follower. 49 in such manner that 
when the cam follower is engaged and actuated 
by the lobes of the cam 59, the liquid within the 
bellows 5 is driven through an orifice 55 in the 
base plate 53 into the bellows 52, thus compress 
ing the bellows 5 and expanding the bellows 52. 
Return of the liquid through the Orifice 55 is 
prevented by a one-way check valve 57. As a re 
sult of this action of the bellows, a switch arm 58 
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6. 
is motivated-to-open the secondary circuit switch 
47. At the same time, the inherent resiliency: of: 
the belows tends to resist the unequal distribu 
tion of liquids and this resistance, may bein 

i creased by means such as a tensioning spring 59. 
Therefore, as soon as the cocking-force is - re 
leased from the bellows unit, the liquid will be 
driven fron- the belowS 52, to the belows 5. 
through a bleeder-duct 60 which, as shown, has 
Communication at its respective ends through. 
suitable orifices in the base-plate 53. 
The cross-sectional flow area of the bleeder 

duct 60 is such, at least in a portion thereof, 
that at a given hydraulic pressure and at a given 
temperature, it will take a given volume of the 
liquid a determinable length of time to pass 
through the duct. Should- the temperature bes 
increased-or-decreased, however, there will be a 
corresponding acceleration ordeceleration-in-the-, 
flow of the liquid through the duct 60, and this 
phenomenon is taken advantage of to attain 
automatic and Self-compensating adjustment in 
the timing cycle of the unit closely and continu 
Ously-responsive to. Variations in temperatures in 
the operating or treating zone of the apparatus. 
For example the bleeder, duct 60. may be of Suf-. 
ficient length, to form a loop adapted to-dip into 
the developer bath in the tank. 2 so that the . 
returning liquid during the timing cycle is con-... 
ducted directly: through the liquids of the bath 
and is thus-brought to the same temperature.as, 
the bath. As a result, where the timing interval 
has-been adjusted normal to an optimum tem 
perature of the developer bath, the lower tem 
perature: Will cause the liquid in the duct 60 to 
become sluggish and thus slow.its travel whereby 
to . prolong- the development, interval, whereas, 
should the developer bath, be of a higher tem 
perature than...the optimum, travel of the timer 
liquid through the duct. 69 will be accelerated, 
corespondingly, and appropriately shorten the 
time of the intervals. Such temperature respon 
siveness of the timer is, thus at all times. quite 
accurately reflected throughout the complete. 
range of possible. Variances.inthe...developer bath. 

In order. to improve the temperature; respons. 
siveness of the timer fuid, the most restricted 
portion of the bleeder, is preferably. So disposed 
as to be immersed in the developer bath as: in 
dicated: at 6. Such flow restriction may be ac 
complished in a round duct by flattening the 
Sale, 

It may be noted that in the present instance, 
although the bleeder duct 60 is disposed merely 
to be temperature responsive: to: the developer. 
bath, the developer bath is disposed to be of a . 
temperature closely corresponding to that of the 
Washing water which contacts. the developer 
tank 2. Likewise, the fixing bath tank 3 is con 
tacted by the Washing water so, that the fixing. 
bath will be of approximately the same temper 
ature. Thus, temperature adjustments effected. 
in the bleeder duct 60 in the developer bath will 
be equally applicable to the temperatures in the 
Washing Water and; in the fixing bath. 
Predetermined major adjustments in the timing. 

interval for various purposes are preferably ef 
fected by setting the secondary circuit Switch 47. 
by means such as an eccentric cam adjuster 62. 

All of the features of the intermittent operat 
ing control and timer unit are:-incorporated in 
the exemplary, compact, unitary assembly shown 
in Fig. 4, wherein the visible parts. Which corre 
spond- to the elements diagrammatically shown 
in Fig. 1, are identified by identical reference: 
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numerals, certain special details of slight struc 
tural differences being disregarded as mere mat 
ters of engineering choice. Certain environ 
mental details shown in Fig. 4 will, however, be 
described for a clearer understanding of the 
structure. For example, the entire assembly is 
carried by a framework 63 which in turn is rock 
ably carried by the cam shaft 39 so as to be 
tiltable from the full line operative position to 
the broken outline position wherein the bleeder 
duct loop 60 clears the developer bath. The shaft 
39 may be suitably journaled upon the sides of 
the receptacle O. The master Switch 3 may 
also be mounted upon the side of the container 
G while the Switch closer 32 is carried by the 

frame 63 So that when the assembly is in the 
full line operating position, the switch is closed 
while when the assembly is tilted back to in 
operative position, the Switch is opened. 
In Fig. 4, the latch releasing member 35 is 

shown as being in the form of an upstanding bar 
64 arranged to project above a cover 65 for easy 
manipulation and guided for vertical reciproca 
tion by Screws 67 extending through respective 
slots 68 in the bar and secured to the frame 63. 
A spring 69 acts normally to urge the bar up 
wardly so as to interpose a lug 69a, on the bar 
into the path of the pivotally mounted latch 
trigger 34. 
The adjusting cam 62 is shown as carried by a 

vertical, rotatable shaft 70 for engagement with 
a switch adjusting follower T associated with 
the switch 47. The shaft 70 conveniently pro 
jects upwardly to clear the cover 65 and has an 
operating knob i. 2 which is adapted to be turned 
with respect to a calibrated plate or dial 73. On 
top of the cover which may carry suitable indicia, 
showing various adjustment settings. 
Where there is a requirement for individual 

accurate timing of particular intervals in the 
cycle of operation, wherein each interval may be 
affected by different variable temperature Con 
ditions, separate hydraulic timer units may be 
provided for each requirement substantially as 
indicated in the modification of Fig. 2. Here 
two separate timing units 48a and 48b are pro 
vided so that one of the units may, for example, 
be utilized to time the developing bath phase 
of the cycle and the other for timing the fixing 
bath phase of the cycle where conditions are 
such that the two baths may be subject to in 
dependent temperature variations. For this pur 
pose, the functions of the timer cam 50 are 
divided amongst two separate cams 50a and 50b 
for controlling respectively the unit 48a and the 
unit 48b. The can 50a may be formed with an 
initial cocking lobe DX' for the developing 
phase and a lobe BX' for the washing phase 
following development. After this, the cam 59a 
maintains the unit 48ct inactive and the aSSo 
ciated secondary circuit SWitch 4d. Open and the 
timing unit 48b becomes operative by being 
cocked by lobe CX' on the cam 5b to time the 
fixing bath phase of the cycle while lobe BX2 
cocks the unit 48b for the Washing phase follow 
ing fixing. Upon return of the apparatus to 
starting position, the can 50b cocks the unit 
48b and maintains the associated switch 47b. 
open continuously until the fixing bath phase of 
the next succeeding cycle is reached. 
In another modified form of the invention, as 

shown in Fig. 5, the operation controlling and 
timing structure may be the same as described 
in connection with Figs. 1 to 4, inclusive, but the 
article conveying structure may be of a nature 
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8 
better Suited to certain types of treatment, AC 
cordingly, an article supporting bar 5 may be 

- Supported at its ends by endless conveyors such 
as chains 76, the chains being trained over Suit 
able idlers it and a set of drivers 8 in such 
manner as to convey the carrying bar 5 into 
Various positions which, in a photographic de 
velopment apparatus, may comprise a loading 
and unloading position DY, a developer bath 
position AY, a wash water position BY, and a 
fixing bath position CY. Actuation of the con 
veyor may be through the medium of a shaft 79 
acting upon the drivers 8 through endless driv 
ing elements 8 and in turn driven through the 
medium of an endless driving element 8 trained 
Over an oscillating actuator 82 of relatively large 
active radius. Motivation of the OScillating actu 
ator 82 is effected by the motor 29a acting 
through a reduced radius rotary crank 83 and a 
link 84. As the crank 83 is intermittently ro 
tated during an operating cycle, the link 84 Suc 
cessively assumes the several operating positions 
with respect to the crank 83, and drives the 
OScillating actuator 32 into the positions, as in 
dicated by the characters DY, AY, BY, CY, cor 
responding to the various Operating positions of 
the article carrier 5. 
Up to this point power actuated apparatus has 

been described, but for some purposes a less 
elaborate, hand operated apparatus may be de 
sired. Accordingly, the modified form of the in 
Vention shown in FigS. 6 and 7 may be found sat 
isfactory. This comprises a tank or pan 85 
which may be subdivided into two sections by a 
partition 86 with one of the sections, identified 
by the legend “Developing bath' adapted to 
receive the developer solution and the other sec 
tion Wash Water. Journaled across the top of 
the tank adjacent the partition 86, is a shaft 87 
which is normally biased by means such as a 
torsion Spring 88 to assume an angular position 
wherein an article holder or rack 89 is within 
the wash water. A handle 90 is provided upon the 
shaft 87 for turning the shaft in opposition to 
the torsion Spring 88 to carry the article sup 
porting rack 89 over into the developing bath. 
When the rack 89 has assumed the developing 
position, a latch arm 9 fixed upon the shaft 87 
engages a trigger 92 normally urged by a Spring 
93 into latching position. The trigger carries a 
trip lever 94 which is adapted to be engaged by a 
trip 95 arranged to be engaged and operated by 
a timer generally identified at 9. 
The timer 97 comprises a flexible bellows unit 

including a setting bellows 98 hermetically sealed 
and mounted upon the upper side of a horizOntal 
base member 99 rigidly supported by a bracket 
OO while a pump bellows of is mounted in her 

metically sealed relation upon the opposite side 
of the base 99. The chamber within the bellows 
98 communicates with the chamber within the 
bellows 9 through an orifice 92 in the base 
member 99 so that liquid of predetermined vis 
cosity within the chamber of bellows 98 may be 
discharged by compression of the latter into the 
bellows 0 to expand it, return of the liquid being 
prevented by a one-way check valve 03. The 
normal resiliency of the bellows 98 and of, plus 
the force of a spring 4, causes the liquid to be 
driven through a bleeder duct 95 back to the 
setting bellows 98. 
The bleeder duct 5 extends into the develop 

ing bath and the timing liquid passing there 
through is therefore subjected to the same tem 
perature as prevails in the bath, and is corre 
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spondingly affected as to viscosity, slowing down 
in proportion to temperatures below Optimum 
and accelerating in proportion to increases in 
-temperature. When the liquid has returned to 
the setting bellows 98 in sufficient quantity, a 
dog. 06; at the top of the bellows 98 engages the 
'-trip member, 95 actuating the Same to SWing the 
trip-arm 94 and releases the trigger 92. Whereupon 
the loaded torsion spring 88 causes the shaft 87 
to rotate and Swing the carrier, 8.9 out of the de 
Veloping bath. 
Rotation of the shaft.87 in swinging the carrier 

-89; out-of the developing bath is also effective to 
set the timer unit for another timing cycle, and 
the timing unit simultaneously serves as a brake 
upon the shaft to prevent its unduly rapid rota 
rtion under the influence of the loaded Spring 83 
which might cause the article carrier to flip up 
:dangerously fast. For this purpose, the shaft.87 
is formed with a crank 7 with which is associ 
rated a piston i8, operating slidably through a 
sleeve. C9 to engage with a cocking member 6 
pivotally secured to the top of the setting bellows 
as shown at . The sleeve. C9 is fast. upon the 
member to while the piston 08 is slidable within 
the sleeve to afford a lost notion connection. The 
-angle. Of the crank C is such that a.s. the carrier 
89 Swings around to... the dot-dash position shown 
in Fig.6, the piston. O3 acts to compress the-Set 
ting bellows 93 which by ... affording a certain 
amount of resistance due to the relatively re 
tarded passage of liquid through the orifice 02, 
creates; the braking effect. 
Upon the carrier. 89, reaching the dot-dash 

position of Fig. 6, a state of equilibriuin is at 
tained due to the resistance. afforded by the bel 
lows 98 which counterbalances the effect of the 
spring 88 at that position and the apparatus 
comestorest. Then the user may, through the 
medium of the handle. 9), Swing the carrier over 
into the Wash. Water, where due to gravity the 
carrier Will remain until returned to starting 
position by means of the handle 9). The lost 
motion connection of the piston 8 permits it 

...to slide. Within the sleeve 89 away from the mem 
ber 9 when the. device, is swung into the Wash 
Water, as indicated. When the carrier is. SWung 
out-of-the Wash Water up to the loading position, 
the piston. G8, Will again act to cock the timer So 
that when the carrier is returned to the develop 
ing bath, the timer will be set for another devel oping interval. 
The carrier .89 is preferably irenovably con 

nected into a socket 2 on the shaft. by a Spring 
detent and bayonet, slot connection, as indicated 
at 3. Through this arrangement, the user may 
rapidly interchange various carriers as desired, 
...taking a carrier of developed photographic arti 
cles away and replacing it with a carrier loaded 
with articles requiring development. The carrier 
having developed articles on it can then be placed 
into a similar inachine for further processing 
such as fixing or it. may be otherwise handled. 
..While-I have shown in the drawings, and have 

..herein described in detail certain preferred en 
bodiments, it is to be understood that...I do not 
thereby intend-to limit the invention to the spe 
cific forms disclosed, but intend to cover all modi 
fications and alternative constructions falling 
within the spirit, and scope of the invention as 

- expressed in the following claims. 
Eclaim: 

... Ehe method of timing the length of a treat 
ment-which involves use of a processing liquid 
subject to variable temperature conditions, which 
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includes directing a timing liquid of predeter 
mined Viscosity characteristics through a circuit, 
in which the rate of flow of the timing liquid from 
one point to another at an optimum temperature 
and given pressure is knoWn and constitutes the 
primary adjustment conditioning the length of 
the timing interval, and in at least a part of the 
circuit conducting the tinning liquid through the 
processing liquid to subject the timing liquid to 
said variable temperature conditions and thus 
alter its viscosity for correlating the rate of flow 
of the timing-liquid with the prevailing tempera 

...ture condition and thus effect secondary adjust 
rein, in the timing interval, 

2. the method according to claim 1 further 
characterized in that the flow of the timing liq 
uid is severely restricted at the point where the 
timing liquid is in exchange relation to the 
processing liquid while allowing the timing liq 
uid to flow under relatively less restricted condi 
tions in the remainder of the circuit. 

3. The method, of timing an operation involv 
ing...the use of a-processing liquid subject to Vari 
able temperature conditions, which comprises 
forcibly, directing a timing liquid of a, Wiscosity 
responsive to said variable temperature conditions 
from one chamber to another chamber through 
a severely restricted, passage through which at 
given pressure and temperature the timing 
liquid flows at a predetermined rate but varies as 
to fig Wrate.in accordance With variations in tem 
perature by reason of proportionately altered vis 
cosity, and subjecting the timing liquid to heat 
-exchanging intimacy with said processing liquid 
so as to reflect the variable temperatures of the 
processing liquid in the viscosity of the timing 
liquid and accordingly regulate the flow of the 
'timing. liquid through said restricted passage. 

-4. The method of timing an Operation involv 
ing a processing liquid subject to variable tem 
perature conditions, which comprises conduct 
ing a timing liquid of predetermined viscosity 
characteristics from.. one point to a second point, 
in a timing, circuit, and subjecting the timing 
liquid to heat exchanging intimacy with the 
processing liquid-so as to effect an adjustment in 

... the rate a given quantity of the tinning liquid will 
complete:a-timing cycle by flowing from said one 
point to said: second point under a given pressure 
which under optimum temperature. Conditions 
would cause a completion of the flow in a given 
time. 

5. In combination in-apparatus of the chaiac 
ter described, means defining a processing Zone 
adapted to contain a processing, liquid. Subject to 
variable temperature conditions, and means for 
timing a treatment interval in said processing 
Zone including a hydraulic circuit, having therein 

-a, timing liquid, of predetermined viscosity char 
acteristics, and means for conducting the timing 
liquid from One point to another point in the cir 
cuit at a pressure which at at an optimum tem 
perature. Will cause a given volume of the timing 
liquid to flow from said one point to the other 
in a given length of time and thus constitutes the 

- primary adjustment for which the timing circuit 
is conditioned, said means being so related to said 
zone as to subject the timing liquid to heat-trans 
ference: directly from the processing liquid with 
in the zone to condition the viscosity of the tim 
ing liquid and thus effect an automatic secondary 
adjustment of the timing circuit. 

6. In combination in apparatus adapted foi" 
photographic article treatment, a treating Zone 
of variable temperature equipped for a plurality 
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of stages of treatment, means for supporting the 
articles to be treated, intermittently operable 
means for moving the supporting means into and 
out of the treating Zone while subjecting the ar 
ticles successively to said plurality of stages of 
treatment, means for timing the intermittent in 
terval during which said intermittently operable 
means remains inactive to maintain the article 
supporting means in each stage of treatment in 
the treating zone including a hydraulic timing 
circuit comprising a bellows unit having a bleeder 
duct within the treating zone, a liquid of ten 
perature responsive viscosity in said circuit so as 
to be effected by the prevailing treating Zone tem 
perature as encountered in passing through said 
duct, and means operated by said intermittently 
operable means for cocking the bellows unit be 
fore each stage of treatment. 

7. Cyclically operating apparatus for treating 
articles comprising, in combination, means adapt 
ed to provide a treating zone subject to condi 
tions directly affecting the character of the treat 
ment, means for conducting the articles into the 
treating zone, a timer including a bellows adapted 
to determine the duration of the treating interval 
by expansion of the bellows from a compressed 
condition thereof, means arranged to be oper 
ated by the timer for controlling said conducting 
means to remove the articles from the treating 
zone and terminate the treatment after a pre 
determined interval of treatment as determined 
by the timer, and means operable automatically 
upon termination of the treatment, as determined 
by the expansion of the bellows, for compressing 
the bellows and thereby resetting the timer for 
the next treating cycle. 

8. In apparatus for treating articles cyclically, 
means providing treating zones for a plurality of 
successive processing fluids which are independ 
ently subject to temperature variation, means for 
supporting the articles successively in each of 
the zones, means for actuating the article sup 
porting means to enter into active position with 
respect to said treating zones in sequence, indi 
vidual temperature compensating timing means 
associated With each of said Zones for determin 
ing the treating interval in each of the processing 
fluids, means for Operating Said actuating means, 
and means coordinated by said individual timing 
means for controlling the activity of said operat 
ling means. 

9. Apparatus for processing photographic ar 
ticles or the like comprising in combination, 
means providing a plurality of treating Zones for 
successively receiving the articles and each 
adapted to contain a processing fluid subject to 
variable temperature conditions, said means 
maintaining the processing fluids separate but in 
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mutual heat exchanging relation so as to effect a 
common prevailing temperature in all the treat 
ing fluids, and timing means including a hy 
draulic circuit having means for directing into 
heat exchanging relation with one of the process 
ing fluids a tinning liquid of predetermined vis 
cosity characteristics So as to correlate the rate 
of flow of the timing liquid with the prevailing 
temperature of the processing fluid and compen 
Sate for any deviation from an optimum tem 
perature established as ideal and at which opti 
mum temperature the timing liquid will travel 
the circuit under identical pressure at a prede 
termined rate, and means controlled by the tim 
ing means for successively conducting the articles 
into and out of the treating zones. 

10. In apparatus of the character described, an 
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article carrier adapted to move from one position 
to a second position and return, load and fire 
mechanism for holding the carrier in the Second 
position, and timing means adapted to operate 
said load and fire mechanism including a fluid 
controlled timing circuit having means for grad 
ually bleeding the fluid following setting of the 
timing means to determine a time interval be 
fore the timing means operates said mechanism 
to release the carrier for return to said one posi 
tion, said timing means also having an operative 
connection with said carrier to restrain to a pre 
determined rate of movement return thereof to 
the one position. 

11. In combination in timing apparatus of the 
character described, a metallic bellows unit hav 
ing therein a liquid of predetermined viscosity 
characteristics, a passage of severely restricted 
cross-sectional flow area, for flow of the liquid 
from one part of the bellows unit to another 
under given hydraulic pressure to determine an 
interval by the length of time required for such 
flow by a given volume of the liquid, and a men 
ber adapted to move from one position to a Sec 
ond position and return having an Operative re 
lation with said bellows unit whereby it is re 
tained for said interval in the second position 
after movement thereto from the one position 
and then released for return, said bellows unit 
having another passage of greater but also re 
stricted flow area adapted for return of the liquid 
to said one part coincident with return move 
ment of said member and serving as a brake to 
restrain said member for relatively slow nove 
ment in said return. 

12. In combination in apparatus for proceSS 
ing articles in a processing liquid of variable 
temperature characteristics and in which the 
temperature is a vital factor in the duration of 
the processing for any desired result, means pro 
viding a receptacle for the processing liquid, 
means for conducting the article into the liquid, 
and load and fire means for controlling the length 
of time said conducting means Will maintain the 
article in the processing liquid, said controlling 
means including an interval timer operating with 
a liquid of predetermined temperature responsive 
viscosity characteristics at a given hydraulic 
pressure and temperature and having a conduit 
of high heat transfer efficiency and of such re 
stricted flow area that at a given basic tempera 
ture a given quantity of the timing liquid under 
such pressure will travel through the conduit in 
a certain time interval, said conduit being in 
mersed in said processing liquid to bring the tim 
ing liquid therein into intimate heat transfer re 
lation to the processing liquid So as to be respon 
sive in its viscosity to the prevailing temperature 
of the processing liquid. 

13. Apparatus for treating an article, com 
prising in combination, a structure affording a 
treating zone for the article and having means 
therein for supporting the article during treat 
ment, means operable to commence an interval 
of treatment in said zone, means for timing the 
duration of the treatment interval including a 
pair of chambers and means for conducting a 
timing liquid of predetermined viscosity charac 
teristics from one chamber to the second cham 
ber, said conducting means providing a passage 
permitting the liquid to travel only at a slow rate 
so that a predetermined quantity of the liquid 
Will require a predetermined length of time at a 
predetermined pressure to travel, therethrough, 
means acted upon by the timer after a predeter 
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mined quantity of the liquid has traveled through 
said conducting means from the One chamber 
to the second chamber to terminate the treat 
ment interval, and means, operative coincident 
with said treatment terminating means in ter 
minating the treatment interval, for acting upon 
the timer for returning the timing liquid rapidly 
from the second chamber to the one chamber in 
readiness for the next succeeding timing opera 
tion. 

14. In combination in apparatus for treating 
articles in a plurality of Successive stages in a 
cyclical process, means defining a treating Zone 
accommodating said successive stages of treat 
ment, means for conducting the articles through 
said treating zone, means for controlling the op 
eration of said conducting means to maintain the 
articles for a predetermined time interval in each 
successive stage of treatment in said Zone, said 
means including a time unit for controlling the 
interval of operation for each of said stages of 
treatment, and means including a resetting ele 
ment movable during action of said controlling 
means and an element carried by the timer unit, 
said elements acting together automatically foll 
lowing each stage of treatment to reset the timer 
unit to operate for the succeeding stage of treat 
ment, 

15. Apparatus as defined in claim 14. Wherein 
at least one stage of treatment is subject to tem 
perature variations of a nature to affect the char 
acter of treatment of the articles, and the timer 
unit operates with a timing liquid of tempera 
ture-sensitive viscosity to compensate for said 
temperature variations, the timer unit being so 
related to the treating zone that the timing liq 
uid is subject to the treatment-affecting variable temperatures therein. 

16. In combination in a photographic develop 
ing device of the character described, means de 
fining a treating Zone and providing a receptacle 
for developer solution, means for supporting 
photographic articles to be immersed in the de 
veloper Solution and movable into and out of ar 
ticle-immerSing relation to said receptacle, means 
for effecting the operative movement of said sup 
porting means comprising a timer including a 
bellows unit having a pair of flexible bellows pro 
viding chambers carrying a temperature-sensi 
tive tinner liquid and from One of Which cham 
bers the liquid is adapted to be displaced rapidly 
into the other chamber, and a duct of restricted 
flow area, connecting said chambers for timed re 
turn of the displaced liquid to said one chamber, 
said duct being in the form of a loop extending 
into said receptacle to be immersed in the devel 
oper Solution so that the tinner liquid will be con 
stantly subjected to the temperature conditions 
prevailing in the solution. 

17. A photographic developing device as de 
fined in claim 16 wherein the timing unit is 
mounted for movement to carry said duct at will 
into and out of the receptacle. 

13, in combination in apparatus of the char 
acter described, means defining a treating zone 
subject to variable temperature conditions, means 
for Supporting an article to be treated in said 
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Zone, means for driving said supporting means 
into and out of article treating relation to said 
Zone and including an intermittently operable 
actuating motor, and means for controlling the 
operation of said motor including a timing de 
Vice having means acting under predetermined 
ideal temperature conditions to afford a given 
Operational time interval and sensitive to and 
self-adjustable with respect to the prevailing 
temperature in said Zone for determining the 
length of time the supporting means may re 
main in treating relation to said Zone by acceler 
atting or decelerating operation of the timing 
device to control the operational intermittencies 
of the motor, said article supporting means in 
cluding an endless-type conveyor arranged to be 
intermittently motivated cyclically by the motor 
for recurrently carrying the article supporting 
means into and out of treating relation to the treating Zone. 

19. In combination in apparatus of the charac 
ter described, a supporting structure, cyclically 
operating means including an electrical motor 
for intermittently actuating a member, control 
ling can structure including a cam shaft mount 
ed rotatably on said supporting structure, an 
electrical circuit including electrical Switch 
means actuated by the cam structure for deter 
mining the operation of said motor, a master 
control switch for said circuit carried by said 
supporting structure, and a carrying frame Sup 
porting said electrical Switch means, said carry 
ing frame being rockably mounted upon said 
cam shaft and adapted in One position to close 
said master control Switch for rendering the ap 
paratus active, said frame being adapted to be 
rocked upon said cam shaft to open said master 
control Switch to render the apparatus inactive. 

CHARLES ROGER, TURNER. 
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