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This invention relates to photographic apparatus and 
more particularly to photographic processing means for 
?lm, print paper or other photosensitized material. 
An important object of this invention is to provide a 

?lm processing apparatus which will have a simple and 
inexpensive conveyor mechanísm for automatically and 
sequentially treating exposed photographic ?lm to de 
veloping solutions. 
Another object of this invention is to provide a source 

of continuous motion which may be used intermittently 
to pick up and draw ?lm strips through processing solu 
tions with a minimum of travel and requíring only a 
minimum of headroom. 
A further object of this invention is to provide a con 

veyor system for consecutively dipping exposed ?lm in 
a series of processing tubs Wherein the conveyor system 
proper lies solely without the tubs and only magnetically 
attractable clip members responsive to travel of the con 
veyor are immersed in the processing baths within the 
tubs, thereby minimizing contamination and intermixing 
of the processing solutions. 
A still further object is to provide a means of ?lm 

developing wherein all increments of the ?lm are sub 
merged in each solution for an equal amount of time 
and the length of travel within each solution determines 
the time of treatment therein. 
A still further object is to provide a fully automatic 

self-feeding system for ?lm development, in addition to 
automatic rack storage of the developed ?lm after it 
has traversed the consecutive baths. 
Of common knowledge to the art of ?lm developing 

are various conveyor systems designed for developing 
?lm strips or plates by way of several independent dip 
ping processes. Such dippings are accomplished by at 
taching the ?lm strips to a conveyor system which im 
merses the ?lm alternately into several solutions by rais 
ing and lowering the ?lm in a vertical mar?ner. In 
the actual process of dipping the ?lm strip into the solu 
tion„ the lower end is submerged for a time substan 
tially greater than that of the end clamped to the con 
veyor system. Because of this, the ?lm remains in the 
solution longer than need be merely to allow the clamped 
end to receive its proper exposure to the solution. 
Through my invention, I have devised a greatly sim 

pli?ed means whereby complex elements required to raise 
and lower the ?lm into, and out of, the solutions are 
eliminated. In addition, other undesirable features such 
as contamination of solutions are eliminated or mini 
mized. 

These and other objects and advantages of my inven 
tion will more fully appear from the following descrip 
tion, made in connection With the accompanying draw 
ings, wherein like reference characters refer to the same 
or similar parts throughout the several views and in 
which: 
FiGURE 1 shows a side View of my photographic 

?lm development apparatus in a somewhat diagrammatic 
form With the fore panel cut away; 
FIGURE 2 shows a side view of an optional ?lm dryer 

which may be incorporated as an extension after the wash 
process in the ?lm development layout of FIGURE 1, 
line A-A being common to both FIGURES 1 and 2; 
FIGURE 3 is an enlarged fragmentary cross-sectional 

i View of FIGURE 1 taken at 3-3; 
FIGURE 4 is a cross-sectional fragmentary view of 

FIGURE 3 at 4--4~; 
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FIGURE 5 is an enlarged and detailed vertical sec 

tional view of a portion of an alternate form of tub; and 
FIGURE 6 is an enlarged cross-sectional view of FIG 

URE 5 taken at 6-6. 
Referring now more particularly to the drawings, FIG 

URE 1 represents a side view of the ?lm processing sys 
tem located generally in enclosure 8 having a remote 
side panel 9 and a fore side panel 10. This system, in 
turn, is comprised of three basic elements, namely, a 
continuous tub forming sheet 11, a power driven belt 
12 and idler pulleys 13. 
The tub sheet 11, as shown in FIGURE 1, is con 

structed of a thin structural material such as sheet plastic 
and may be formed in individual tub units or by one 
continuous formed sheet whereby a smooth surface junc 
ture 15 between tubs is provided. Formed on the under 
side of the tub sheet 11 are guide Channels 14 which guide 
the continuous power driven belt 12 around the under 
side of the tub sheet 11. A more detailed View of the 
channel and belt may be seen in FIGURES 3 and 4 
which will be more fully explained later. 
Located immediately below the tub junctures 15 are 

idler pulleys 13 which turn freely under the frictional 
force of the power driven belt 12. These pulleys provide 
a low friction means for maintaining the belt 12 in close 
proximity to the underside of the tub junctures 15 for 
purposes which will be explained. 

Referring now to FIGURES 3 and 4, the power driven 
belt 12 is comprised of one continuous loop of ?exible 
belt material 16 substantially the same width as the tub 
and has mounted on it by way of fasteners léa several 
magnetic in?uencers such as magnetized ?netallic blocks 
17 evenly spaced throughout the entire length of the belt. 
As a drive force is supplied by the drive motor 18, the 
belt is drawn o-ver the tops of the idler pulleys 13 and 
in sliding contact with the underside of the processing tubs 
11 within the Channels 14 as described above. In this 
manner, the small magnetic in?uencers 17 are caused 
to follow the contour of each of the tubs and in turn 
provide a source of magnetic attraction for magnetic 
blocks or travelers 19. The drive motor 18 may be 
electrically wired to a hand operated rheostat lsa so 
that precise control can be exercised over the speed of 
the motor 18 and thus the duration of time in which 
the ?lm is submerged in the respective solutions. 

After the belt element has traversed the tub structures, 
it is drawn around guide pulley 24 (FIGURES 1 and 2) 
whereupron it then comes in contact with power driven 
pulley 25 connected to drive motor 18. Thereafter, the 
belt follows around guide pulley 24 and then up along 
the plastic guide 26 and then through the tube struc 
ture again. 
The magnetic blocks 19 are small blocks of material 

capable of attraction to the magnetic in?uencers 17. At 
tached to the upperside of the magnetic block 19' is a 
small snap clip 20 for holding one end of a ?lm sheet 
or strip 21 (see FIGURES 3 and 4). The bottom or rid 
ing side of the magnetic block 19 may have a split 
con?guration as may the magnetic in?uencers 17 mounted 
on the belt. In this manner, the two magnetic poles (-1 
and -, see FIGURE 4) are formed on each of the 
magnetic members to provide the necessary magnetic 
attraction of one to the other through the thin tub ma 
terial. The riding surfaces 22` are somewhat rounded 
to provide a higher concentration of ?uX density, or 
magnetic force, as well as to provide a surface which will 
tend to ride over particles or protuberances on the bot 
tom surface of the tubs. 
Located to the left of the developer tub 23 is a feed rack 

27 dependent upon gravitational forces for operation. 
Positioned on the feed rack 27 and in sliding contact there 
with are the magnetic blocks 19 which hold the unde 
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Veloped ?lm strips 211 by the clip means 2nt. When the 
feed rack is tilted, as shown, at a declining angle, the 
magnetic blocks will slide toward the plastic guide 26 
thereby positioning them for “pick off” by the next mag 
netic in?uencer 17 as it approaches the end of the rack. 

Located in the developer tub 23 and ñxer tubs 23 and 
submerged in their respective solutions are agitator pad 
dles 29 which are driven in oscillation or rotation by 
an upwardly located drive system 30. The function of 
these agitator paddles 29, of course, is to provide agita 
tion of the solution to maintain a homogeneous mixture. 
Also located above the developer tub 213 in a convenient 
location is a reservoir supply 31 of developer solution 
which is readíly available for maintaining the solution 
at the predetermined tub level 310. 

Located within the wash tub 311 is a vertical light 
ba?le 32 of tub width, formed as a continuous structure 
with enclosure 8, which con?nes the washing water 33 to 
a circular motion from the clean water supply spout 34, 
down under the ba?ie 32, around the bottom of the tub, 
and up on the opposite side of the baf?e where it is 
drawn off by way of the high water outlet 35. This 
bafñe 32 also serves as a restraint on light from reach 
ing the ?lm before it is washed free of the ?x solution. 

Leading off from the bottom of each tub is a drain 3Sa 
for emptying any one of the tubs individnally of its con 
tents. 
With my ?lm developíng system in operation, the 

magnetic bloclrs 19 with ?lm 21 attached thereto are 
fed toward the plastic guide 26 and power driven belt 
12. As a magnetic in?uencer 17 mounted on the belt 
approaches the magnetic block 19` resting in the feed 
rack, the magnetic ?eld of the magnetic in?uencer 17 will 
cause the magnetic block 19 to move from the feed rack 
27 to the outside of the plastic guide 26 opposite the 
magnetic in?uencer 17. As the drive belt 12` and at 
tached magnetic inñuencer 17 move upward and over 
the top of the idler pulley, the magnetic block, being 
attracted through the plastic material by the magnetic 
?eld of the magnetic in?uencer 17, follows along on the 
opposite side of the tub. After the belt has passed over 
the top of the idler pulley, it enters the guide channel 14 
formed around the bottom of the developer tub 2.3. 
As the magnetic in?uencer 17 follows the lower contour 
of the developer tub, the magnetic block 19 will like 
wise follow, however, as stated above, on the inside of 
the tub. in this manner, the ?lm will be completely 
exposed to the developer solution. As the magnetic 
in?uencer 17 travels through the guide channels 14 under 
the tubs and then over the idler pulleys, the individual 
associated magnetic blocks 19 will likewise be drawn in 
the same route but on the opposite side of the tubs 11 
and rounded tub junctures 15 whereby the ?lm 211 will 
be drawn out of the developer tub 23 into the ?xer tub 
218, out of the ?Xer tub, through the wash tub 32, and 
then out. The precise time duration that the ?lm is in 
each solution will, of course, be dependent upon the 
length of the tub being traversed by the ?lm and the speed 
at which the drive motor 13 is adjusted through its 
rheostat lsa. 

It will be noted that as the magnetic block 19 with 
the ?lm 21 is drawn through the developer tub 23, another 
magnetic in?uencer 17 will approach the end of the feed 
rack 27. If there is a magnetic block 19 resting on the 
end of the feed rack, it will be attracted to the approach 
ing magnetic in?uencer 17 and subsequently drawn 
through the developing .tubs. If there is no magnetic 
block 19 resting on the end of the feed rack, then the 
magnetic inñuencer 17 will inoperatively traverse its route 
along the tubs 11. 

if it is so desired, a fourth unit comprising a dryer 37 
(see FIGURE 2) may be included in the processing sys 
tem of FIGURE 1. Such a unit includes a fan 38, with 
its air stream directed to follow the contour of the tub, 
and an exhaust port 39 coupled with a baf?e 40 to allow 
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escape of the drying air. After the ?lm 21 and magnetic 
block 19 have traveled over the ?nal idler pulley 41, a 
pick-off arm 42 is encountered which releases the mag 
netic block 19 from the magnetic force of the magnetic 
in?uencer 17 by merely inereasing the distance between 
the two blocks. Thereafter, the magnetic block 19', with 
its ?lm attached, is free to slide down the inclined dryer 
rack 43 (also made of non-magnetic material) to the rest 
ing position shown at 44 of FIGURE 2. 

Oftentimes in the process of developing a ?lm, curl 
ing of the ?lm itself will cause incomplete and uneven 
development. A suggested retaining means for avoiding 
such ?lm curling as by incorporating in the bottom of 
the tubs 13 a plurality of rods 45 and rollers 46, is shown 
in FIGURE 5. The rods 45, as shown in FIGURES 5 
and 6, extend the full width of the tub and are secured 
to sides 9 and 10. The rollers 46, however, being rotat 
ably mounted on the bottom of the tub by roller mounts 
47 are short enough to allow passage of a short piece of 
magnetic block 19 along the bottom between the roller 
mounts 47 and the sides of the tub. In this manner, the 
clip support 48, extending between the two magnetic 
blocks 19 whereby to hold the clip and ?lm, will form 
a bridge over the rollers 46 but under the rods 45. As 
the magnetic attraction of the magnetic inñuencers 17 
draws the magnetic blocks 19 through the tubs, the ?lm 
Will be drawn between the rods 45 and rollers 46 and any 
curling tendencíes will be restricted. 

It may readíly be seen from the above that through my 
invention, I have devised an improved and simpli?ed 
means for processing ?lm wherein unnecessary conveyor 
structure and movement has been eliminated, and where 
in positive and uniform treatment of the ?lm is main 
tained from beginning to end. 
Through the above, it is seen that the only moving parts 

in my developing system are the idler pulleys and the 
power drive belt with its power source. If desired, these 
items may be completely enclosed within the under part 
of the developer system whereby moving parts are covered 
and guarded. 

It will, of course, be understood that various changes 
may be made in the form, details, arrangements and pro 
portions of the parts without departing from the scope 
of my invention as set forth in the appended claims. 
What I claim is: 
l. A ?lm processing apparatus comprising a plurality 

of liquid containing contiguous tubs, said tubs having a 
continuous thin sheet wall, an endless conveyor mounted 
for traveling along the outer surface of said continuous 
sheet wall, a plurality of spaced magnetic in?uencers 
mounted on said endless conveyor, magnetically attract 
able blocks lying in contact with the inner surface of 
said sheet, clip means mounted on said blocks adapted 
to hold photographic ?lms, and means continuously driv 
ing said conveyor whereby to exert traveling magnetic 
?elds through said sheet wall and to eifect corresponding 
positioning and traveling of said magnetically attractable 
blocks and ?lm strips attached thereto. 

2. A ?lm processing apparatus set forth in claim l hav 
ing a peripheral guide channel on the underside of said 
continuous sheet for a portion of the length thereof and 
containing said endless conveyor therein. 

3. A ?lm processing apparatus comprising a plurality 
of liquid containing contiguous tubs complementary in 
number with the Operations to be performed, a continu 
ous ?exible power driven belt, a low friction means for 
maintaining a portion of said flexible belt immediately 
adjacent the underside of said tubs, a plurality of mag 
netic in?uencers Secured in spaced relation longitudinally 
along said ?exible belt, and a plurality of magnetic blocks 
receptive of the magnetic in?uencers and co-operatively 
functioning therewith whereby ?lm will be drawn through 
said tubs on the side opposite of said ?exible belt by 
means of the motivating force of said magnetic in?u 
encers. 
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4. A ?lm processing apparatus as set forth in claim 3 

wherein .said low friction means is a freely rotating idler 
pulley. 

5. A ?lm processing apparatus comprising a rear Wall, 
a fore Wall, a continuous thin sheet interposed there 
between in ahutting contact with said walls, and further 
having concave and convex portions whereby said con 
cave portion will form a solution container and the con 
vex portion will provide a smooth continuous surface 
joi-ning one tub to the next, an endless conveyor mounted 
for travel along the outer surface of said continuous 
sheet, a plurality of spaced magnetic in?uencers mounted 
on said endless conveyor, magnetically attractiable blocks 
lying in contact with the inner surface of said sheet, clip 
means mounted on said blocks adapted to hold photo 
graphic ?lm, and means continuously driving said con 
veyor Whereby to exert tr-aveling magnetie ?elds through 
said sheet and to e?ect corresponding positioning and 
traveling of said magnetically attractable blocks and ?lm 
strips attached thereto. 

6. A processing system for photographic ?lm having 
thin walled contiguous tubs With a continuous thin com 
mon Wall, a traveling oanrier fo-r said ?lm comprising a 
?lm clip adapted to ride on the inside surface of a tub 
wall, said clip being magnetically attractable, and a mag 
netíc inñuencer adapted to travel along the outside sur 
face of the tub sheet whereby to induce corresponding 
travel of said clip and its ?lm. 

7. A ?lm processing apparatus comprising a plurality 
of liquid containing contiguous tubs complementary in 
number with the operations to be performed, a continu 
ous ?exilble power driven belt, a low friotion means for 
maintaining `a portion of said ?exible belt immediately 
adjacent the underside of said tubs, a plurality of mag 
netic in?uencers secured to said ?exible belt, and a plu 
rality `of magnetic blocks receptive of the magnetic in?u 
encers and co-operatively functioning therewith Whereby 
?lm will be drawn through said tubs on the side opposíte 
of said ñexible belt by means of the motivating force of 
s-aid magetic influencers, said liquid containing contigu 
ous tubs further having a peripheral length proportional 
to the prorated time for a ?lm submersion duration 
therein. 

8. A ?lm processing apparatus comprising a plurality 
of liquid containing contiguous tubs, said tubs having a 
continuous thin sheet wall, an endless conveyor mounted 
for t-raveling `along the outer surface of said continuous 
sheet, a plurality of spaced magnetic in?uencers mounted 
on :said endless conveyor, magnetically attractable blocks 
lying in contact with the inner surface of said sheet, clip 
means mounted on said blocks adapted to hold photo 
graphic ?lms, and means continuously driving said con 
veyor Whereby to exert traveling magnetic ?elds through 
said sheet and to effect corresponding positioning and 
traveling of said magnetically attract?able blocks and ?lm 
strips attached thereto, and a gravitational feed rack of 
non-magnetíc material for self-positiom'ng of said mag 
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netic blocks in preparation for travel caused by the moti 
Vating force of said magnetic inñuencers. 

9. A ?lm processing apparatus comprísíng a rear wall, 
a fore wall, a continuous thin sheet interposed there 
between in abutting contact with said walls, and further 
having concave 'and convex portions whereby said con 
cave portions will form solution containers and the con 
vex portion will provide a smooth continuous surface 
joining one concave portion to another, said concave 
portions further having a plurality of rods extending 
laterally in proxi?nity thereover, and a correspondíng 
plurality of rollers rotatiably mounted ̀ at the concave por 
tion of said tubs and in spaced relation beneath said rods 
for positively retaining ?lm when it is drawn there 
between, an endless conveyor mounted for travel along 
the outer surface of said 'continuous sheet, a plurality of 
spaced magnetic in?uencers mounted on said endless 
conveyor, magnetically attractable blocks lying in con 
tact with the inner surface of said sheet, clip means 
mounted on said block-s adapted to hold photographic 
ñlm, and means continuously driving said conveyor 
whereby to exert traveling magnetíc ?elds through said 
sheet and to eifect corresponding positíoning and travel 
ing of said magnetically ?attractable blocks and ?lm strips 
attaehed thereto between said rods and said rollers. 

10. A ?lm processing apparatus ̀ as set forth in claim 3 
and a ?lm drying tub contiguous with said other tubs and 
having a fan and an exhaust port whereby the fan Will 
dry said ?lm as said magnetic blocks travels through said 
tub. 

ll. A ?lm processing -apparatus comprising a plurality 
of thin-walled plastic tubs integrally connected, each of 
said tubs having a lower rounded portion for containing 
aqueous solutions and raised end portions integrally and 
smoot? ly joined, and further having a peripheral guide 
channel spaced below said lower rounded portion, a con 
tinuous ?exible belt, a` drive system for drawing said belt 
successively through said guide channels of said tubs, a 
plurality of idler pulleys positioned immediately adjacent 
the underside of said integral joinder portions of said tub, 
said idler pulleys supporting said belt whereby said belt 
is held in close spaced relation to the undersíde of said 
tubs and in alígnment with said guide channels, a plurality 
of rnagnetic in?uencers Secured to said belt and spaced 
therealong on one side thereof, and 'a plurality of mag 
netic blocks having ?lm-holding fasteners which co 
operatively function with said magnetic in?uencers 
Whereby said magnetic blocks Will be drawn through said 
plurality of tubs in corresponding relation to said mag 
netic in?uencers but on opposite sides thereof whereby to 
treat exposed photographic ?lm sequentially with process 
ing solutions. 

References Cited in the ?le of this patent 
UNITED STATES PATENTS 

De Burgh ____________ __. Feb. 25, 1958 
Kunz _______________ __ June 14, 1960 

2,824,638 
2,940,584 


