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ABSTRACT OF THE DISCLOSURE 
In a system for processing a continuous strip of film 

or the like, including means for maintaining tension on 
said film, comprising a first axle fixed in position and 
mounting a plurality of rollers thereon, a second axle 
having a plurality of rollers mounted thereon, said rollers 
on said first and second axles adapted to have the film 
passed thereabout in a continuous spiral, said second axle 
suspended from said first axle by said spirals, and a film 
supply reel supplying film to said rollers mounted on a 
shaft supported for free rotation; means for maintaining 
the tension on said film created by the weight of said 
second axle and said rollers comprising a pair of selsyn 
motors interconnected for simultaneous rotation and 
stopping of their shafts, the first of said motors carrying 
a brake wheel on its shaft and positioned to have the 
brake wheel engaged by said second axle, the second of 
said motors coupled to the reel-mounting shaft. 

The present invention relates to a constant-tension 
maintaining apparatus or device for use in a system for 
processing continuous strips of material, such as ribbons, 
film, or the like, especially in a system for processing 
continuous lengths of photographic film such as moving 
picture film, or the like, as a film elevator generally used 
in such system. 

Generally stated, the constant-tension-maintaining de 
vice or means of the present invention, such as a film 
elevator, may in the main be of conventional construc 
tion; comprising a housing or tank into which a ribbon 
or film from a supply-reel is fed, and wherein such rib 
bon or film is passed, in a spiral path, alternately over 
substantially juxtaposed idler rollers rotating about an 
axle which is fixed in position at the top of the housing 
or tank, and under a plurality of similar, substantially 
juxtaposed, idler rollers rotating around an axle which 
is supported by the film or ribbon itself, below the fixed 
axle; the ends of the last-named axle entering into and 
guided within vertical slots provided in the walls of the 
housing or tank. 

In a device or apparatus of the conventional type de 
scribed above, Serious problems arise in the maintain 
ing of constant tension of the material being fed into 
the apparatus, due to the fact that, as the diameter of the 
roll of material or film being fed into the apparatus from 
the supply reel decreases, the required hold-back torque on 
the shaft mounting the ribbon reel must be constantly 
decreased, due to the change of leverage, resulting from 
the increased unrolling speed required to supply the same 
length of ribbon or film in a given time into the apparatus. 
Therefore, if the supply of ribbon or film from the sup 
ply reel is to remain constant, the hold-back torque on 
the mounting shaft must be constantly monitored and 
corrected. 
The purpose of the arrangement described above in 

which a lower axle mounting the film about rollers is 
permitted to travel upwardly toward a fixed upper axle 
mounting rollers about which the same film is axially 
wound is to store a supply of film in the film elevator, 
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The purpose of such storing is to permit the stopping of 
the Supply of film into the apparatus as, for instance, 
when the roll of film on the supply reel comes to an end 
and the start of a new roll is to be attached to it. During 
this change-over stoppage, or any other stoppage or re 
tardation of film movement, the apparatus need not be 
stopped, since the rising of the lower axle permits the feed 
ing of the reserve film stored in the elevator into the ap 
paratus. The lower rollers must be in maximum down 
position, to provide maximum stored film reserve to allow 
maximum change-over time. Constant tension control is 
essential on the material in the elevator, as any excessive 
slackening will cause the film to fall off the rollers and 
snarl. Any increase in the tension over the determined 
amount will cause the movable axle to rise and contact 
the fixed axle rollers. A fixed hold-back torque on the 
supply reel cannot, therefore, be employed, since if it were 
adjusted to operate well with a full roll, the elevator would 
start to rise as the roll on the supply reel diminished in 
diameter. 

Various mechanical means have heretofore been em 
ployed to accomplish such control. Such devices have 
been complicated linkages and springs and have also 
governed the proximity of the feed supply to the rest of 
the apparatus, which is not always most desirable. 

It is a general object of the present invention to pro 
vide, in a film, or the like processing system, of the char 
acter described, means for maintaining a constant ten 
'sion on the ribbon or film being processed in the system, 
regardless of any variation in the speed or cessation in 
the movement of the ribbon or film being processed. 

It is a particular object of the present invention to 
provide constant-tension-maintaining means, of the char 
acter described, which is of highly simplified character 
and which is, nevertheless, highly certain and highly effec 
tive in its operation. - 

It is another object of the present invention to pro 
vide constant-tension-maintaining means, of the charac 
ter described, which is fully automatic; which is substan 
tially instantaneously responsive to loosening tension on 
the ribbon or film within the system below a predeter 
mined degree; and which is more or less easy and eco 
nomical to install and use. 
More specifically, the present invention is directed to 

a tension-maintaining device of the general, conventional 
character described, in which means are also provided 
for automatically stopping the film supply reel before 
tension on the film is completely destroyed by the low 
ering of the suspended reels to maximum position within 
the housing, where they will come to rest on the bot 
tom thereof. 
The foregoing and other objects and advantages of the 

tension-maintaining device of the present invention will 
become more readily apparent to those skilled in the 
art from the one embodiment thereof more or less sche 
matically illustrated in the drawings, and from the de 
Scription following. It is to be understood, however, that 
Such embodiment is shown by way of illustration only, 
to make the principles and practice of the invention more 
readily comprehensible and without any intent of limiting 
the invention to the specific details therein shown. 

In the drawings: 
FIG. 1 is a more or less schematic, sectional and part 

ly elevational view of one section of a tension-maintain 
ing device of the present invention, in the form of a 
film elevator; 

FIG. 2 is a similar, fragmentary, sectional view taken 
on line 2-2 of FIG. 1, of the device; and 

FIG. 3 is a fragmentary, more or less schematic iso 
metric view of the film-feeding control means of a device 
of the present invention. 

Referring now, in greater detail, to the embodiment 
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of the invention illustrated in the drawings, the device 
therein shown includes a housing, generally designated 
as 10, including a rear wall, 12, a front wall, 14, side 
walls, 16, and a bottom wall, 18. Side walls 16 are each 
provided, in their lower portions, with vertical slots, 20. 
Fixed in the upper part of housing 10 between the side 
walls 16 is a horizontally-disposed axle, 22, on which are 
rotatably mounted, in preferably closely juxtaposed rela 
tion, a plurality of rollers, 24, which may preferably be 
supplied with roller bearings for facilitating their ro 
tation about the axle 22. 
A second axle, 26, is disposed between side walls 16; 

axle 26 being of greater length than axle 22 and having 
its ends extend into the slots 20 to be guided therein for 
vertical reciprocation in the lower part of the housing 
10. Axle 26 likewise has mounted thereon, for rotation 
thereabout, a plurality of rollers, 30, similar to and simi 
larly arranged on their axle as roller 24. 
Front wall 14 may be provided at an upper corner 

thereof with an inlet opening, 38, through which film, 
36, may be introduced into the housing and passed in 
spiral arrangement, alternately, over successive rollers 24 
and under successive rollers 30 to leave the housing 10 
through an outlet opening, 40, formed in an upper cor 
ner of the rear wall 12 whence it may be drawn out by 
positive means such as the motor of a motor-controlled 
winding wheel arranged in the film-processing system, 
neither of which is illustrated in the drawing because they 
do not constitute any part of the invention. 

Film is generally supplied from a supply reel 32 mount 
ed on a shaft, 54, which may be journaled in an upright 
post, 34. 

All of the foregoing described structure is conventional 
in the art and represents a film elevator as heretofore 
used. However, as will be apparent from the described 
structure, it will not be adequate to maintain tension on 
the film, except to a limited extent, should the film be 
withdrawn from the elevator at a rate less than its feed 
ing thereinto, as there is no way provided in the described 
device for controlling the rate of feeding of the film into 
the elevator in conformity with its rate of withdrawal 
therefrom. Thus, should withdrawal of the film be at a 
lesser rate, the movable axle of the elevator will eventual 
ly contact the bottom of the elevator structure, causing 
excess slack and a resulting displacement and Snarling of 
the film. 

In order to prevent such disarrangement and Snarling 
of the film, the present invention provides means for 
instantaneously inhibiting and interrupting the feeding of 
the film from the reel 32 when the slack on the film in 
the housing 10 reaches a predetermined point. To attain 
this object, the present invention utilizes electrical means 
actuated by axle 26, or by an appendage thereof, when 
it reaches a predetermined low point in the housing, that 
will instantaneously brake rotation of the film supply 
reel 32 and thereby prevent formation of additional slack 
on the film within the housing. 

In the illustrated embodiment of the invention, such 
means comprises a pair of servo motors, preferably a pair 
of selsyn motors, that are electrically interconnected for 
simultaneous rotation and for simultaneous stopping. One 
of the sellsyn motors, as 42, is mounted at or adjacent to 
the bottom of the housing 10; its shaft, 44, mounting a 
brake wheel, 35, that may be contacted by the brake bar, 
46, preferably fixedly suspended from axle 26. The other 
selsyn motor, 48, may be mounted on a bracket, 50, fixed 
on the post 34 in position to have its shaft, 52, operative 
ly connected with supply reel shaft, 54, as by the cou 
pling, 56. 

It will be clear that, by the foregoing arrangement, 
whenever slack on the film 36 becomes sufficiently great, 
for any reason, to lower the axle 26 to have the brake 
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4. 
bar 46 attached thereto contact the brake wheel 45 of the 
selsyn motor 42, rotation of sellsyn motor 42 will stop 
and simultaneously sellsyn motor 48 will stop rotation of 
its shaft 52, and thereby stop rotation of the shaft 54 of 
supply reel 32, to thereby prevent any increase in the slack 
on the film within the housing 0. 

Conversely, when tension on the film is resumed, as 
when its movement is resumed, brake bar 46 will be dis 
engaged from brake wheel 45, to thereby permit resump 
tion of the rotation of sellsyn motor shaft 42, simultane 
ously permitting the rotation of selsyn motor 48 and of 
the supply reel 32 controlled by it. 

This completes the description of the device of the pres 
ent invention for maintaining tension on a film, or ribbon, 
or the like in a processing system. It will be clearly appar 
ent that such device is of relatively simple construction, 
easy and economical to install, and highly efficient and 
effective for its purpose. It will also be apparent that such 
device is fully automatic and will require little attention 
from the operator of the processing system. 

It will be further apparent that numerous variations and 
modifications may be made in the tension-maintaining 
means of the present invention, by anyone skilled in the 
art, in accordance with the principles of the invention here 
inabove set forth, without the exercise of any inventive 
ingenuity. I desire, therefore, to be protected for any and 
all such variations and modifications that may be made 
within the spirit of the invention and scope of the claims 
hereto appended. 
What I claim is: 
1. In a system for processing a continuous strip of film, 

or the like, including means for maintaining tension on 
said strip, comprising a first axle supported in fixed posi 
tion and mounting at least one roller, a second axle having 
at least one roller mounted thereon, said rollers of said 
first and second axles adapted to have said strip passed 
thereabout in a continuous spiral, said second axle freely 
Suspended from said first axle by said film spirals, and a 
film supply reel supplying film to said rollers, said reel 
mounted on a shaft supported for free rotation, means 
for maintaining the tension on said film actuated by the 
weight of said second axle and said roller comprising an 
electric motor having its shaft coupled to said shaft mount 
ing said supply reel, and means actuated by said second 
axle when disposed in predetermined position below said 
first axle for stopping rotation of said motor, to thereby 
stop the rotation of said supply reel. 

2. The system of claim 1, wherein each said axle 
mounts a plurality of rollers. 

3. The system of claim 1, wherein said motor is a selsyn 
motor and said means for controlling said motor comprises 
a Second sellsyn motor having a shaft and electrically in 
terconnected with said first-named sellsyn motor for simul 
taneous stopping and starting of the rotation of their shafts. 

4. The system of claim 3, wherein said second selsyn 
motor has a brake wheel mounted on the shaft thereof, the 
said second selsyn motor positioned to have said brake 
wheel contacted by said second axle. 

5. The system of claim 4, wherein said second axle 
Supports a bar suspended therefrom for contacting said 
brake wheel. 
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