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The objectv of the present invention is to 
provide an automatic developing mechanism 
.for strips or sheets of photographic ?lm, 
whether said ?lm is of celluloid or paper 
or other flexible material, the term ?lm be— 
ing broadly used, and to so handle the ?lm 
that, in its passage through the machine, the 
emulsi?ed surface is kept intact without 
scratching or marring. A further object of 
the invention is to provide a novel form of 
feeding mechanism for carrying the ?lm 
through successive tanks. Further objects 
will hereinafter appear. 

_ The invention will be understood by re 
' ference to the’ accompanying drawings in 
which— 

Figure 1 is a sectional side elevation of 
an apparatus constructed in accordance with 
the invention ; ' 

Figure 2 is a elevation of the apparatus.v 
on the side reverse to that represented in 
Figure 1; 1 ‘ 
Figure 3 is an elevationvof one of the 

tank plates; _ ‘ 

Figure 4 is van enlarged sectional detail 
of the tank feeding mechanism, the section 
being on the line 4-4, Figure 5; ‘ 

Figure 5 is a skeleton view of .the ?lm 
feeding mechanism of one of the tanks, the 
supporting plates for the rollers, and the 
belts; - . ‘ 

Figure 6 is a plan view of the structure 
illustrated in Figure 5; - 
Figure 7 is a transverse section on the line 

7-7, Figure 4:; ' . 
Figure 8 is a transverse section on the 

line 8-—8, Figure 4; ' 
Figure 9 is. an enlarged section on the line 

9-9, Figure 4:; ' 
Figure 10 is a bottom perspective view 

of the device for reversing the direction. of 
movement of the ?lm, interposed between 
adjacent tanks at the tops thereof, and 
Figure 11 is a diagrammatic view in ele 

vation of the chemical supply controlling 
means. ‘ 

Referring to Figures 1 and 2, it will be 
seen that the embodiment of the invention 
illustrated in the drawings consists of a 
casing A, which is divided into vertical sec 
tions by the walls of a number of individual 
tank members indicated in the drawings by 
the numerals 1 to 9 inclusive. These tanks 
are for the purpose of holdingthe various 

baths and solutions used in the development 
of sheets or strips of photographic ?lm. 
Referring to Figure 1, it will be seen that 

the ?lm passes downwardly through a chute 
10 and'into the tank 9, at the top of which it 
meets feeding mechanism which is shown 
in detail in F i "ures 3 to 9 inclusive. 

Referring to, *igure 4 it will be noted that 
the ?lm enters at the point indicated by the 
arrow 11 and at that point it meets the an 
nular enlarged end-faces 12X of a feed roller 
12. A series of these feed rollers are em 
ployed within the tank and they are the 
same in construction so that the plan view 
in Figure 9 illustrating one of the rollers 
will serve for all. ' 
In Figure 4 I have shown ?ve of these, 

centrally disposed feed rollers 12, and they 
are driven by two belts (see Figure 9), 
which I have indicated by the numeral 13. , 
As the?lm enters at the point indicated 

‘by the arrow, Figure 4, it is lightly pressed 
at its margins against the bevelled ‘enlarged 
ends of the topmost ‘feed roller 12 by two 
belts 14, which also engage the margins of 
the ?hnbut preferably on‘the face opposite 
the emulsi?ed face. In other words, the 
emulsi?ed face is only touched .at the cat 
treme margins by the ‘feed roller. 
In the embodiment of the invention illus 

trated in the drawings, it is intended that 
the strip of photographic ?lm acted upon 
be of a-length equal to the distance between 
‘the feed rollers 12. If, however, a shorter 
?lm is to be acted upon, additional feed roll 
ers may be provided. Thus prior to the time 
the rear end of the strip or sheet of ?lm 
leaves the topmost feed roller 12, the lower 
end of the strip will have been fed down 
into contact with the second feed roller 12 
and so on until the'strip reaches its lower 
most position and comes into contact with 
the lowermost feed roller 12 which is placed 
immediately above a curved guide wall 15 
which serves to reverse the direction of 
movement of the ~?lm sheet or strip and 
compel it to ‘move upwardly between said 
lowermost guide roller 12 and a belt 15. 
The conjoint action of the‘ guide roller 12 
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and belt 15 will be to carry the‘ ?lm sheet - 
or strip upwardly throughout the length of 
the tank until it emerges from the tank at 
the point indicated by the arrow 16. ‘ _ 
The belts 13, 14, 15 are preferably made 
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of vulcanized rubber, su?iciently soft as to 
be elastic. ' - ' 

In order that the belts 13, 14 and 15 may 
be driven‘at the same rate of'speed so as to 
prevent any rubbing action upon the ?lm by 
the belts, the topmost roller 12 is provided 
with pulleys 12"“ at each outer face of the 
.tank plates 17 and these pulleys are driven 
by two tension belts 18, l8x which pass over 
pulleys 19 and. 20, pulley‘19 being carried by 
guide roller a and pulley 20 being carried by 
guide roller b for the belts 14 and 15 respec 
tively. Belt .18 is an endless belt which 
passes over guide rollers 21 and belt 18x is‘ 
likewise an .endless belt which passes over 
guide rollers 22. Rollers a and b are pro 
vided with drive shafts 23, carrying at their 
ends sprockets 24, 24", driven by a chain 25, 
which also drives the feeding units for the , 
remaining tanks, as illustrated in Figure 2. 

Shaft 24 or shaft 24x may also carry a 
vpulley 26 connected by belt 27 with a motor 
shaft 28. Belts 14 and 15 are guided by a 
suitable number of tension rollers, such as 
rollers 29 and at their lower ends the belts 
may pass over guide rollers, such as roll 
ers 30. ' , _ 

The rollers 29 are mounted 'on shafts 
which project through slots formed in the 
side plates 17, and each shaft carries-a small 
pulley 32. The two opposite pulleys 32 at 
each side plate are connected by tension belts 
31 of rubber or the like which tend to-move 
the‘ said rollers 29 inwardly and thereby 
carry belts 14 and 15 toward the bevelled 
enlarged ends 12x of the‘ feed rollers 12, so 
as to carry the ?lm against the bevelled 
enlarged endslof said rollers. - 
‘The side plates 17 of the tank are held by 

the spacer and screw connections 33. 
As the ?lm emerges from the initial tank 

at the point of the arrowdl6, Figures 1 and 4, 
it meets a curved guide member 34 shown in 
detail in Fi , e 10. This member is ro 
vided with t?‘drar'cuate side ?anges 35 w ich 
are adapted --to engage the "side margins of 
the ?lm whilst the main emulsi?ed surface is 
untouched, and to guide the ?lm in an arou 
ate path downwardly and into contact with 
feed rollers and belts of the succeeding tank 
which rollers and belts may be arranged 
substantially in accordance with the arrange 
ment hereinbefore discussed with respect to 
Fi res 3 to 9 inclusive. 

mmunicating with the top of tanks 1, 
3, 5 and 7 are spray pipes 36, having their 
discharge outlets so arranged as to spray 
moisture upon the emulsi?ed face of the ?lm 
as it passes through the tank, or in other 
words, the spray acts as a wash for the ?hn. 
Tanks 1, 3, 5 and 7 in the present embodi 
ment of the invention are washing tanks, and 
the ?lm is carried through them in order to 
subject it to a bath which will remove or 
otherwise affect the chemical solutions from 
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the proceeding tanks. Spray pipes 36 are 
fed with water or other washing ?uid via. 
branch pipe 37, to which the fluid is fed 
through pipe 38 from the source of supply. 
The spray may be under any suitable pres 
sure and in any desired volume. 
lVashing tanks 1, 3, 5 and 7 are drained I 

by means of pipes 39 communicating with 
the bottom of each tank and leading to drain 
pipe 40. 

Chemicals are delivered to the developing, 
fixing and toning tanks 2, 4, 6, 8, 9 by supply 
pipes 41. These supply pipes have con 
nected thereto rubber conduits 42, each lead 
ing to an appropriate supply tank 43 for the 
chemical solution and each tube passing over 
the plate 43x of the solenoid 44. The ?eld 
plate 45 of the armature is connected to 
plate 43* by rods 43Xx and is held downward 
in such position as to collapse the tubes and 
prevent passage of the chemical solutions by 
means of s rings 46. The arrangement is 
such that w ien the armature is momentarily ' 
energized, the ?eld is moved to relieve pres 
sure from the tubes and a small quantity of 
liquid is allowed to flow downward into the 
chemical tanks to’ su ply ?uid theretofore 
taken up by evaporation or by the moving 
?lm in its entry into and removal from the 
chemical tanks. 
thus fed to the ?lm treating tanks can be 
regulated by varying the timing of the 
switch which closes and opens the circuit to 
the solenoid. 
‘When the ?lm passes into the ?nal wash 

ing tank Land is moved downwardly therein 
by the belts and rollers and then passes up 
ward to the point 47, it is pushed upwardly 
into a channel 48 until its top end passes 
between the surface of a feed belt 49, and 
the lowermost of a series of rollers 50. Belt 
49 is an endless belt supported by a series 
of rollers such as 51 and is driven in the 
direction of the arrows. The ?lm is thus 
carried upwardly and is ?nally discharged 
onto an endless carrier 52, which may be a 
chain or chains. The horizontal portion of 
carrier 52 is disposed immediately over a 
heating chamber A containing an electrical 
resistance member 53. ' Air is passed into the 
heating chamber through a conduit 54 and 
the heated air passes throughapertures 55 
into contact with the ?hn, the emulsi?ed face 
of which should be lowermost. This heated 
air will tend to lift the ?lm from the sur 
face of the carrier 52 and thus relieve the 
latter of the Weight of the ?lm. If the ?lm 
is bodily lifted by the heated air, it will be 
moved along to the right by belt 49. It will 
be understood that carrier 52‘ will be moved 
‘in such manner as to tend to carry the ?lm 
to the right whenever it contacts with the 
?lm. The ?lm is ?nally ejected at the point 
56. ' The drying mechanism, thus brie?y de— 
scribed, forms the subject of a companion ap 

The amount of chemical - 

lllll 

110 

120 

130 



' relationshi 

1,656,622 

plication for patent ?led b me March 13, 
1925,'Serial No. 15,201 an therefore does 
not require further detailed description 
herein. , _ . 

Referring again to Figures 3 to 9 inclu 
sive, it will be seen that the ?lm actuating 
mechanism for each tank is an independent 
unit, removable from the. tank as-a whole. ' 
Each unit is held assembled by means of the 
side plates 17 the latter being held in spaced 

by means of the spacer mem 
bers 33. he vfeed belts are relatively short, 

. easily replaced and the entire construction 
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possesses many advantages over that in 
which the feed belts pass from one tank to 
another. ' . ' ’ ~ 1 

The sprocket wheels 24, 24"_ of each tank 
conveyin mechanism are connected by a 
motor drive chain 25 and this chain may be > 
maintained under roper tension by means 
of tensioning mem ers such as those illus 
trated in Figure 2 and comprising arms 56 
each pivoted at 57 ,upon a wall of the casing 
and providedwith a contact‘ roller 58 held 
under spring‘ pressure by spring 59- con~ 
nected at160 to the casing wall. ‘ 

It will be understood that various modi 
?cations may be made in the form and ar 
rangement of the elements illustrated in the 
drawings, without departing from the spirit 
of the invention, what I claim and desire to 
secure by Letters Patent being as follows: 

1. In developing apparatus for photo 
graphic ?lms, a plurality of tanks, means in 
each tank for conveying a ?lm in reverse 
directions within the tank and stationary 
guiding means intermediate two tanks 
whereby the ?lm from one tank may be, de— 
livered to the feeding means of a second 
tank. , 

2. In developing apparatus for photo 
graphic ?lm strips, a plurality of tanks, 

‘ means in each of said tanks for conveying a 
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?lm in reverse directions therein and for car 
rying the ?lm out of the tank and stationary 
guidlng means intermediate two tanks for 
receiving the ?lm from one tank and deliver 
‘ing it to another, said guiding means being 
adapted for marginal contact only with the 
?lm. ' ‘ 

3. In developing apparatus for, photo 
graphic ?lms, a plurality of tanks, means-in 
each of said tanks for conveying a ?lm in 
reverse dlI‘OCtlOllS therein and for projecting 
the ?lm exterior-1y of the tank, and guiding 
means intermediate two tanks adapted to re 
ceive the ?lm from one tankv and‘ deliver it 
to a second tank, said means comprising a 
stationary member having opposed flanged ' 
walls adapted to engage the ?lm at the man 
gins thereof, 

4L. In developing apparatus for photo 
graphic ?lms, a plurality of tanks, two 
spaced endless belts in each tank, a plurality 
at contact rollers intermediate the belts and 

guiding means adapted to receive the ?lm 
when moved by one belt and the contact roll- . 
ers to a given position and rev'erse the direc 
tion of movement of the ?lm and'carry it. 
into position to be moved in said reverse 

, direction by‘ the second belt and said contact 
rollers. 

5. In developing apparatus for photo~ 
graphic ?hns, a tank and feeding mechanism 
in said tank com risin a belt adapted to 
contact with one ace 0 a ?lm and a'roller 
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adapted to engage the marginal edges only I 
of ‘the' opposte face of the ?lm. 
’ 6.‘ In developing apparatus ‘for photo— 
graphic ?lm, a tank and conveying means in 80 

said tank comprising spaced belts adapted'to , - 
engage the'margins of one face ofa ?lm 
and a roller adapted to engage the margins 
of the opposite face of said ?lm. . ‘ 

7. In developing apparatus for photo 
graphic ?lms, a tank and conveying ‘means 
in said tank comprising a plurality of spaced 
contact rollers, each roller having a reduced 
central portion and an enlarged portion at 
each end,~means for rotating said rollers and 
an endless belt adjacent said contact rollers ' 
and adapted to engage one face of the ?lm, 
the other face of which is engaged by the 
rollers. 

8. In developing apparatus for- photo 
graphic ?lms, a tank and conveying means 
for the ?lm‘disposed in said tank, said means 
comprising a plurality of spaced contact roll- \ 
ers, each roller adapted to contact with the 
?lm at the margins only of the latter and two 
pairs of endless belts at opposite sides of 
said contact rollers, as and for the purpose 
.set forth. 

9. In developin 
graphic ?lms, a tan { and a conveyor disposed 
within said tank, comprising a plurality of 
contact rollers centrally disposed in said 
tank, means for rotating said rollers, a plu 
rality of endless belts and located at oppo 
site sides of the'contact rollers, and ?lm re 
versing means at one end of the series of con 
tact rollers whereby the' ?lm is delivered 
from one position relatively of the contact 

apparatus for photo- _ 

lot) 

105 

no 

rollers to another position opposite thereto. ’ 
10. In developing apparatus for photo 

graphic ?lms, a tank and means for convey 
mg a ?lm within said tank, including a con 
tact roller having a centrally reduced por 
tion and a projecting portion‘at each end 
adapted to engage the ?lm~ at the margins 
thereof only. ' 

11. In developing apparatus for photo 
graphic ?lms, a tank, a plurality of contact 
rollers in superposed relation in said tank, a 
belt for rotating said rollers in unison, second belt extending laterally of the rollers 
and adapted to coaet therewith in carrying 
the ?lm in a given direction, ?lm reversing 
means, and a second belt‘adjacent the, rollers 
and opposite the ?rst named belt and adapted 
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to coact with said rollers in carrying the 
m in a reverse direction. I 

12. In developing apparatus for photo 
graphic ?lms, opposed supports, spacers for 
holding said supports rigidly connected, a 
plurality of rollers in spaced relationship 
rotatably supported between said plates cen 
trally thereof, a plurality of spaced rollers 
rotatably supported by said plates on each 
side of the centrally disposed rollers, means 
for rotatincr the centrally disposed rollers 
and feed belts carried by the rollers disposed 
at the sides of said centrally disposed rollers 
‘in combination with ?lm reversing means at 
‘one end of the last named rollers. 

13. In developing apparatus for photo 
graphic ?lms, a plurality of tanks, means in 
each tank acting as a unit independently of 
like means in the other tank or tanks, for 
receiving a. ?lm and, conveying it in reverse 
directions within the tank and then‘project 
ingan end thereof exteriorly of the tank, in 
combination with stationary means for guid 
;_1ng'_the ?lm from one tank to another. 

14.‘ In developing apparatus for photo 
graphic ?lms, a casing, a plurality of rela 
tively deep and narrow tanks, means for 
conveying ?lm in reverse directions within 
each tank, and arcuate guide means for re 
ceiving the ?lm from one tank and delivering 
it to another tank. ‘ 

15. In developing mechanism" for photo 
graphic ?lms, a plurality of relatively deep 
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and narrow tanks, means for conveyin a. 
photographic ?lm in reverse directions with 
in each tank, stationary means for receiving 
the ?lm from one tank and delivering it to 
an adjacent tank, a plurality ‘of said tanks 
being washing tanks, in combination with 
pipes for ejecting liquid within said tanks, 
means for delivering a liquid to said pipe 
and means for draining the washing tanks. 

16. In developing apparatus for photo 
graphic ?lms, a plurality of relatively deep 
and narrow tanks. and means in each tan 
for conveying a ?lm in reverse directions 
therein, and for projecting the ?lm out of 
the tank, an arcuate guide member ada ted 
to receive the ?lm from one tank and deliver 
it to an adjacent tank, the, conveying mecha 
nism in one tank comprising units independ 
ent of those of the adjacent tank. 

17. In developing apparatus for photo 
graphic ?lms, adjacent tanks, means in each 
of said tanks for conveying a ?lm longitu 
dinally thereof, means at the base of one 
tank for reversing the direction of movement 
of the ?lm and stationary means intermedi 
ate the tanks for receiving the ?lm from one 
tank and delivering it to a second tank, said 
means being independent of the feeding 
means within the tanks. 
In testimony whereof, Ihave signed my 

name to this speci?cation: 

- ANATOL M. J OSEPHO. 
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