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1. 

This invention relates to film-feeding devices 
and more particularly to a device of this kind for 
feeding cinematographic or other films wherein 
the film, while being so guided as to form a plu 
rality of loops arranged serially for example as a 
helix, is passed on a series of feeding drums 
lounted on a common shaft, each turn of the 

helix passing on one of these drums. 
This device is particularly adapted for auto 

matically loading and driving the film in develop 
ing machines wherein the film is treated in pas 
Sages forming helical loops through Which the 
treating liquids or drying air are circulated, these 
passages being either formed of tubular windings 
or turns having their top portions interrupted, 
Or in a block and also interrupted at their top 
portions, the arrangement being such that the 
Outlet aperture of one passage faces the inlet 
agerture of the next passage, a driving drum be 
ing disposed in the vertical plane of these two 
apertures. w 

In the known devices all the driving drums ro 
tate at exactly the same speed as the shaft which 
carries thena and advantage is taken of the in 
equalities of driving action caused by variations 
in the diameters of the drums both on introducing 
the film and during the treatment thereof. The 
film is introduced dry, then it is wetted and sub 
Sequently dried, whereby elements such as length, 
frictional engagement with the drums, etc. are 
SOileWhat modified. 
Thus, in hitherto known devices the film is in 

troduced into each turn formed by the preceding 
drum. As the film end is free, the film tends to 
bear outward in the passage and apply its emulsi 
fied side on the guiding walls. Therefore, the 
braking effect on the film is increased and the 
latter may pack itself and become scratched or 
otherwise deteriorated in the passage. 
The device used for causing the variable adher. 

ence of the filin on the driving drums are delicate 
in Operation and any slippage of the filna on these 
druins is likely to deteriorate it. 
These aid other drawbacks are obviated with 

the present invention by the provision of means 
for automatically taking up the film travel in each 
turn on passing the initial end of the film into 
this turn, while avoiding any undue pull on the 
film and positioning it in an absolutely automatic 
manner. No Special handling or preparation is 
required except, as in existing devices, that the 
initial end of the film to be treated is preceded by 
a non-gelatinous initial film band in order to 
avoid any over-packing. The length of this in 
itial film band may be reduced to less than two 
full lengths of a turn, the taking-up by the drive, 
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whereby a pulling action is substituted for the 
former compression or pushing action exerted. On 
the film, being effected at a great speed as Soon as 
the free end has passed over a drum, which begins 
With the Second drum of the Series. 
In this device the film is driven through Con 

tinuous adherence on driving drums mounted on 
a common shaft, but each drum is mounted for 
free sliding anglar notion on this shaft. When 
the reaction torque produced by the pull exerted 
on the film reaches a value corresponding to the 
adjustment of the friction drive of each drun on 
the driving shaft, the angular velocity of the 
drum becomes lower than the angular velocity of 
the shaft. On the other hand, the film is braked 
in relation to the first drum whereby the angular 
Velocity of first drum is constantly kept lower 
than that of the driving shaft. 
A device of this kind is illustrated diagram 

inatically in the accompanying drawings by way 
of example in view of affording a better under 
Standing of one possible application of the inven 
tioC to a developing machine of the kind adapted 
to pass the film through tubular turns cooperat 
ing so as to forgn guide member for the film and 
circulating passages for the treating fluids. 
In the drawings: 
Fig. 1 is a diagrammatic fractional perspective 

View of one enbodiment of the invention. 
Figs. 2 and 3 are diagrammatical cross-sections 

along the axes of the turns in which the film is 
Caused to slide loading of the turns by means of 
the initial film band, Fig. 3 illustrating the film 
in the Suitably stretched condition in which it is 
brought Whe driven by two successive drums. 

Fig. 4 is an elevational and horizontal cross 
Sectional View of one possible embodiment of a 
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pair of driving druins with the counter-rellers 
used for applying the film against the periphery 
of these drums. 

Fig. 5 is an elevational view in cross section of 
the exhibodiment of Fig. 4 with portions of certain 
parts renoved to show the arrangement thereof. 

In the different figures of the drawing the same 
reference numbers are used to designate similar 
parts of the device. 
The film to be used with the device according 

to the invention has attached to its leading end 
an additional strip or band f' of nonemulsified 
film material having its leading end preferably 
rounded up for facilitating the passage thereof 
along the tubular turns by exerting a pushing 
action on the film band. This film 1 is fed from 
a spool. 3 on which it is wound. 

For this purpose, the film is driven for example 
by a toothed film-feeding device 4 having its teeth 
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in meshing engagement with the perforations 
both of film and initial band i' thereof. 
This film is brought by guiding means not 

Shown mounted on the casing or structure of 
the developing machine on the first drum 6a of 
the machine so as to engage this drum with its 
non-emulsified Side. 
This drum 6a corresponds to the inlet aperture 

Ta of the first tubular turn 8a the outlet aper 
ture 9d, of which corresponds to a drum 6b 
facing the inlet aperture Tb of the next tubular 
turn 8b and so forth . . . 6c, 6d. . . . Tc, d. 
. . . 8c, 8d. . . . 
Drums 6a, 6b . . . 6n are mounted, through 

the medium of friction devices shown diagram 
matically at ffa, b, c . . . , by a motor 3. 
The shaft 4 of this motor is operatively con 
nected to the feeding sprocket 4. A driving 
pulley 5 fixed on this shaft may be operatively 
connected through a transmission belt 6 to a 
driven pulley fixed on drum shaft 2. 
The radiuses of the various elements 4, 5, 7 

and film-driving peripheral portions 8 of the 
different drums 6a, 6b, . . . are such that the 
peripheral velocity U of portions 8 of drums 6, 
When the latter rotate without slippage at the 
angular Speed of shaft f2, is higher than the 
linear Speed u of the film as produced by the 
driving action of the film-feeding device 4. 
The Surfaces 18 by which the drums engage 

the film are so arranged that the film will adhere 
thereto for instance through application of a 
pair of marginal film strips against the drum pe 
ripheral surfaces by rollers 9 carried by shafts 
2 parallel with shaft 2, these rollers being 
mounted for loose rotation in the machine frame 
although they are guided as to bear on each edge 
8 of the different drums 6. 
Fig. 1 shows only one fragmentary portion of 

Shaft 2 carrying a pair of rollers 9. 
From the Standpoint of the adherence of film 
alone on Surface 8 a single row of rollers 9 

Would be Sufficient. However, as a matter of fact 
and as shown in Figs. 2, 3 and 5, it is necessary 
to provide three rows of shafts 2 carrying rol 
lers 9 So that as the leading end 2 of the initial 
film band continues its travel from the outlet 
9 of each tubular turn it is gripped automatically 
due to its engagement between the corresponding 
roller 9a and peripheral surface 8. 
continues its forward movement between roller 
9 and Surface 8 and leaves the latter where 

this surface is engaged by the third roller 9b, 
whereby the tangential direction followed by the 
film will bring it without any additional guiding 
action or means into the aperture 7 of the next 
Corresponding tubular turn. 
The three axes (Fig. 5) 21, 2a and 2 b may fall 

freely by their own weight in guiding means pro 
vided in the machine frame, for instance, and 
rollers 9 will rotate loosely as they are driven 
by the film which they press on surface 8 
through their suitably chamfered outer edges 22 
(See Fig. 4). 

Theoretically, rollers 9 should rotate freely 
about their respective shafts 2 so as to avoid 
any undue slippage of surfaces 22 on the film. 

Practically, Satisfactory operation may be af 
forded by the provision of rollers 9 fast with 
their shafts 2 and acting simultaneously on two 
Successive turns as shown in Fig. 4. 
Of course, rotation of their common shaft 2 is 

constantly kept free and is in accordance with 
the average speed u of the film which drives this 
assembly of rollers fast with each other. As a 
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4 
matter of fact the possibly detrimental slipping 
action derived from the difference between it 
and U exists only when the machine is loaded 
With film and appears only on the aforesaid 
band of non-emulsified film, which is by no 
means detrimental per se. Slippages due to 
changes in the film length during the treatment 
will produce only variations of the order of 
uhe, i. e. Very slight ones. 
The driving drums 6 on the outer periphery of 

which the film is caused to adhere are con 
Structed, in the example illustrated, as follows: 
A lining of rather Soft rubber 23 having the 

form of a cylindrical ring of substantially the 
film width is fixed by introducing a central inner 
rib 24 in the groove 25 of a disc 26 of any suit 
able material such as molded plastics for in 
stance, having a concentric bore 27 so dimen 
Sioned as to rotate freely on the cylindrical por 
tion 28 of a hub 29 fixed coaxially on Shaft 2 for 
example by means of a set screw 3. 
The outer rim of a disc 26 is narrower than its 

rubber lining 23 whereby the protruding edges of 
its cylindrical outer surface will yield slightly 
under the edge strips of film when the latter is 
preSSed by the chamfered portions 22 of 
rollers 9. 
By Suitably selecting the quality and grade 

Of the rubber lining a perfect adherence of film 
on the driving surface 8 will be obtained. 
Frictional driving of 18, mounted on 26, 

through shaft f2 and hub 29 fast thereWith 
Occurs as follows: 
A felt-ring 32, 33 is applied on either sides of 

disc 26. Thus, felt-ring 32 is pressed between 
Side 34 of disc 26 and a washer 35, for instance 
of Stainless steel, threaded on 28 and bearing on 
a flange 36 which terminates 28 at one end 
of hub 29. Washer 35 is held against rotation 
On hub 29 by a stop-pin 37 cut out from its cen 
tral bore and extending in a longitudinal groove 
38 formed in hub 29. On the other side 4f of 26 
there is another felt-ring 33 pressed against this 
side by another washer 42 with stop-pin 43 
similar to the aforesaid washer 35 adapted to 
transmit to the felt-ring and washer assembly, 
by pressing them against disc 26, the pressure of 
a Spring member, in this case a hollow rubber 
ring 44 pressed by a plate 45. An adjusting flat 
nut 46 provided for instance with peripheral 
notches 47 adapted to receive a convenient 
Wrench, makes it possible by tightening this nut 
46, to flatten the rubber ring 44 and press felt 
rings 32, 33 between the sides of disc 26 and 
Washers 35, 42 which rotate fast with shaft 2. 

In view of preventing nut 46 from unscrewing 
itself a washer 49 is interposed between plate 45 
and nut 46. This washer is provided with a 
stop-pin 5, similar to washers 35, 42, but so 
Shaped as to act resiliently. It has stamped and 
pressed projections 52 adapted to penetrate into 
corresponding holes 53 of nut 46 in order to pre 
Went any untinely rotation thereof. 

It is therefore possible to adjust the driving 
torque of surface 8 adherent to film up to a 
Suitable maximum value. 
As the coefficient of friction of felt is practi 

cally constant in either wet or dry conditions this 
adjustment will hold when the machine will be 
running. 
The device described operates as follows: 
When the film-pulling initial band f' engages 

the periphery 8 of drum 6a it adheres thereto 
and, as the peripheral speed u of the feeding 
device 4 is lower than the peripheral velocity U 
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of drums 6 when the latter are not slipping on 
their drives f, this drum 6a is braked and it is 
Only at the linear speed u that ' is pushed into 
the first tubular turn 8d. (Fig.2). 
Then, this film will take the shape shown and 

its end will tend to apply itself against the largest 
diameter of the tube. 
When the band end 2 guided by rollers 9 is 

gripped by and adheres to the next drum 6b, the 
latter has a peripheral speed U>u. 
During a short period of time the film fed by 

Gd at a Speed u is pulled by 6h at the speed U 
at which it is still rotating. But as the film is 
consequently stretched between 6a and Sb, it will 
be directed toward the center of the tube in a 
normal guiding position. A braking effect will 
result, as the film acts like the rope in a rope 
brake in which the drum would be held against 
notion. 
This braking effect will induce slippage of drum 

6b about its hub b and this drum will feed the 
film into turn 8b at a feeding speed u, the same 
cycle of phenomena, occurring again until the film 
reaches 6c and so forth until the complete set 
of drums are fitted with film adhering and pass 
ing thereon at the same speed u. 
Thus, it will be readily seen that with the device 

described the positioning and displacement of the 
film are obtained automatically. 
The film, except the leading turn on loading 

the device, is constantly urged to the center of 
the tube on the guiding parts through a pull 
which is always equal to the tension which forces 
each drum to revolve only at the peripheral Speed 
it instead of U, this speed U being that at which 
the drums would revolve if they were driven by 
shaft 2 without any possibility of any slippage. 

It will be apparent that even if, for any given 
reason a local elongation occurred in any one 
turn, the following drum would slip less on its 
shaft and, by revolving faster, absorb the slack 
which, being transmitted from drum to drum, 
would be therefore absorbed along the entire film 
length. 
On the contrary, a local braking would bring 

about the braking in series of the next elements, 
but a slack in the preceding portion would bring 
about a relaxation transmitted from drum to 
drum and absorbed as soon as it is produced. 
The average running will be constantly and 

automatically established without permitting the 
film pull from drum to drum to exceed the tension 
which causes slippage of the most braked drum. 

Separate adjustments of the drums make it 
possible to set these pulling stresses to a suitable 
value in accordance With a normal film traction 
and guiding action. 

In the embodiment illustrated by way of exam 
ple the invention is shown as applied to a devel 
Oping machine provided with helical film guiding 
means consisting of circular or substantially cir 
cular tube elements. 

It will be obviously apparent that this driving 
system is applicable whatever be the manner in 
which the turns are guided, provided only that 
the tightening of a turn by the film pull be limited 
and forces the film to be braked in each turn by 
the tension of the out-coming film, the drum 
positioned before this turn remaining unaffected 
by this increased tension. 

Again, the friction means interposed between 
the driving shaft and the drums may be modi 
fied without departing from the spirit and scope 
of the invention. 
The drum driving means may be completely 
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6 
independent from those of the film feeding de 
vice; they may be the same for the complete set 
of drums or adapted to drive each drum sepa 
rately. 
Furthermore, the positive-drive film-feeding 

device using a toothed sprocket as described and 
shown may be replaced by the sole pulling force 
exerted by the first drum or by other suitable 
means without departing from the Spirit and 
Scope of the invention. 
The latter consists essentially in a device for 

driving the film by means of drums on which 
the film is caused to adhere, these drums on the 
contrary being rotated by driving means adapted 
to slip about their shafts as soon as the film pull 
reaches a predetermined value, in braking the 
film before the first drum in order to cause this 
drum to slip about its shaft while a device brakes 
the film between two successive drums So as to 
prevent the pull exerted by the next drum from 
affecting the former drum, this braking action 
being produced by increasing the pull between 
this fixed portion and the next drum through a 
winding effect or other suitable means. 
What I clain is: 
1. Apparatus for feeding and treating a film 

strip, comprising, in combination, a plurality of 
stationary, substantially circular tubes adapted 
to contain film treating fluids and being arranged 
next to each other about a predetermined axis, 
each of said tubes extending through almost a 
complete turn of a helix and having an outlet 
end located opposite an inlet end of the next 
Succeeding tube; a plurality of druins mounted 
for rotation about an axis parallel to said pre 
determined axis and respectively being arranged 
betWeen the opposite outlet and inlet ends of each 
pair of adjacent tubes with the peripheries of 
Said drums respectively arranged along circular 
arcs having their centers in said predetermined 
axis and respectively extending between the op 
pCSite outlet and inlet ends of each pair of adja 
cent tubes so that a film strip guided through 
the Successive tubes and aiong the peripheries of 

5 Said drums will not be sharply bent; friction drive 
neanS Operatively connected to said druins for 
rotating the same at a substantially constant, 
predetermined peripheral speed when said drums 
do not slip with respect to said drive means; 
feeding means located adjacent, said drums and 
tubes for feeding a film strip to the first of said 
tubes at a constant speed which is less than said 
peripheral Speed of said druins so that the film 
Strip passing through the successive tubes and 
engaging said drums will frictionally rub against 
Said tubes and Will frictionally engage said drums 
to retard the iotation thereof so that said drums 
rotate at less than said peripheral speed and slip 
With respect to said drive means during oper 
ation of the apparatus; and pressure means lo 
cated opposite the periphery of each of said 
druins for pressing only opposite side edges of 
a film Strip against opposite side edges of said 
drums. 

2. Apparatus for feeding and treating a film 
Strip, comprising, in combination, a plurality of 
stationary tubes adapted to contain film treating 
fluids and being arranged next to each other 
about a predetermined axis, each of said tubes 
extending through almost a complete turn of a 
helix and having an outlet end located opposite 
an inlet end of the next succeeding tube; a plu 
rality of drums mounted for rotation about an 
axis parallel to Said predetermined axis and re 
Spectively being arranged between the opposite 
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outlet and inlet ends of each pair of adjacent 
tubes with the peripheries of said drums respec 
tively arranged along circular arcs having their 
centers in said predetermined axis and respec 
tively extending between the opposite outlet and 
inlet ends of each pair of adjacent tubes so that 

| a film Strip guided through the successive tubes 
and along the peripheries of Said drums will not 
be sharply bent; friction drive means operatively 
connected to Said drums for rotating the same at 
a substantially constant predetermined periph 
eral Speed When said drums do not slip with re 
spect to said drive means; feeding means located 
adjacent said drums and tubes for feeding a 
film strip to the first of said tubes at a constant 
speed which is less than said peripheral speed 
of Said drums So that the film Strip passing 
through the Successive tubes and engaging Said 
drums will frictionally rub against said tubes 
and will frictionally engage said drums to retard 
the rotation thereof so that said drums rotate at 
leSS than Said peripheral Speed and Slip With 
respect to Said drive means during operation of 
the apparatus; and pressure means located oppo 
Site the periphery of each of Said drums for 
pressing only opposite side edges of a film Strip 
against opposite side edges of said drums, said 
pressure means being in the form of three pairs 
of rolls located next to each other about the 
periphery of each drum with each pair of rolls 
having a pair of chamfered annular rim portions 
respectively located opposite the opposite side 
edges of said drum. 

3. Apparatus for feeding and treating a film 
strip, comprising, in combination, a plurality of 
stationary tubes adapted to contain film treating 
fluids and being arranged next to each other 
about a predetermined axis, each of said tubes 
extending through almost a complete turn of a 
helix and having an outlet end located opposite 
an inlet end of the next succeeding tube; a 
plurality of drums mounted for rotation about 
an axis parallel to said predetermined axis and 
respectively being arranged between the oppo 
Site outlet and inlet ends of each pair of adja 
cent tubes; drive means frictionally driving each 
of Said drums for rotating the same at a sub 
stantially constant predetermined peripheral 
speed When said drums do not slip with respect 
to Said drive means, said drive means including 
a shaft and for each of Said drums a hub fixed 
to said shaft, passing through said drum and 
having an end flange located opposite a side 
surface of said drum, a first washer located next 
to Said flange between the same and said drum 
and a first felt ring located between said first 
washer and drum, a second felt ring located 
about Said hub against the opposite side of Said 
drum, a Second washer located against Said Sec 
ond felt ring, a rubber tube extending about said 
hub and being located against Said Second 
washer, a plate engaging said rubber tube, and 
a nut threadedly mounted on said hub and press 
ing against Said plate to maintain the latter 
pressed against said rubber tube and to main 
tain said rubber tube pressed against Said Sec 
ond washer so that said washers and felt rings 
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8 
are urged together with said drum toward said 
end flange of said hub; feeding means located 
adjacent Said drums and tubes for feeding a film 
Strip to the first of said tubes at a constant speed 
which is less than said peripheral speed of said 
drums So that the film strip passing through the 
Successive tubes and engaging said drums will 
frictionally rub against said tubes and will fric 
tionally engage said drums to retard the rotation 
thereof so that said drums rotate at less than 
said peripheral speed and slip with respect to 
Said drive means during operation of the appa 
J'atuS and pressure means located opposite each 
of Said drums for pressing a part of a film strip 
against each of said drums so that the film 
Strip cannot slip with respect to said drums. 

4. Apparatus for feeding and treating a film 
strip, comprising, in combination, a plurality of 
Stationary tubes adapted to contain film treating 
fluids and being arranged next to each other 
about a predetermined axis, each of said tubes 
extending through almost a complete turn of a 
helix and having an outlet end located opposite 
an inlet end of the next succeeding tube; a plu 
rality of drums mounted for rotation about an 
axis parallel to said predetermined axis and re 
Spectively being arranged between the opposite 
outlet and inlet ends of each pair of adjacent 
tubes; drive means frictionally driving each of 
Said drums for rotating the same at a substan 
tially constant predetermined peripheral speed 
when said drums do not slip with respect to said 
drive means; feeding means located adjacent 
said drums and tubes for feeding a film strip to 
the first of said tubes at a constant speed which 
is leSS than said peripheral speed of said drums 
So that the film strip passing through the suc 
cessive tubes and engaging said drums will fric 
tionally rub against said tubes and will friction 
ally engage Said drums to retard the rotation 
thereof So that said drums rotate at less than 
Said peripheral speed and slip with respect to 
Said drive means during operation of the appa 
ratus; and pressure means located opposite each 
of Said drums for pressing a part of a film strip 
against each of Said drums so that the film strip 
Cannot slip with respect to Said drums. 
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