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(57) The present invention relates to a storage device for recerving and giving off a photographic band material (130),
especially for the buffering of photographic material and/or as indication or control element with an inlet (140) and an
outlet (150) for the photographic material band, as well as a weight member (120, 160), which pushes onto the
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member (310) of a direction dependent coupling (300), the drive member (320) of which 1s rotated in free wheeling

direction (B).
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ABSTRACT

The present invention relates to a storage device for receiving and giving off a
photographic band material (130), especially for the buffering of photographic
material and/or as indication or control element with an inlet (140) and an outlet
(150) for the photographic material band. as well as a weight member (120, 160),
which pushes onto the photographic band material between the inlet (140) and the

coupling (300), the drive member (320) of which is rotated in free wheeling direction
(B). (Figure 2)
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STORAGE DEVICE FOR PHOTOGRAPHIC MATERIAL

Field of the Invention

The present invention relates to a storage device for photographic material,

especially photographic paper or film.

Background Art

Storage devices for photographic material are used for the buffering of band-shaped
photographic material during manufacturing or processing, for example, during
photographic paper development or film processing. They are also used for
indicating the length of the buffered photographic material band and for the control,
for example, of the photographic material transport speed, outside the storage in
dependence of the buffered length of the band material. Such displays or controls

are known, for example, as dancers or dancer controls.

Conventionally, so-called roller storage devices are used for this storage. In those
roller storage devices, a photographic band material meanders around guide rollers
and along a transport path between an inlet and an outlet of the storage. By
displacement of the guide rollers relative to one another, the transport path in the
storage device Is lengthened when the guide rollers move away from one another or
shortened when they approach one another. Guide rollers are positioned, for
example, in several planes, especially in two planes and the length of the transport
path is changed by changing the spacing between the axis of the guide rollers in the
different planes. Especially the transport speed of the photographic band material at
the storage outlet can be reduced or completely stopped by lengthening the

transport path within the storage.

The guide rollers of the lowermost plane normally carry out an up and down
movement for change of the transport path length. The lower guide rollers are
thereby positioned on a sled and are therefore connected with each other. The sled
together with the lower guide rollers serves as a weight member which keeps the

photographic material tensioned along its path in the storage by way of its weight,
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whereby the lower guide rollers upon shortening of the photographic band material

are moved upwardly against the weight and by the pull of the photographic material.

If the end of a photographic band material reaches the storage and passes
therethrough or if the photographic material band ruptures, a free fall of the lower
guide rollers with the sled can occur. In order to avoid this, a guide for the sled must
be provided which includes brakes which are activated in such a situation, but

otherwise allow a free up and down movement of the sled and the lower guide

rollers.

FFor the threading in of the photographic band material, the lower guide rollers during
storage operation are positioned above the upper guide rollers during storage
operation so that the photographic band material can run straight between these
guide rollers during the threading in. Thus, in order to reach the starting position for
the threading in, the sled with the lower guide rollers must be moved up. Lifting
devices are provided herefor which operate, for example, with chains, belts or

spindles.

A sled for a storage arrangement must therefore be able to assume three operating
conditions, namely, first, “sled moving up” (for the threading in), second, “sled
braking” (at band rupture or band end), and, third, “sled freely moveable under

iInherent weight” (during storage operation).

In order that the sled or the iower guide rollers can assume the above-mentioned
three different operating conditions, brakes and clutches are provided in the prior art

together with costly electrical controls.

sSummary of the Invention
It iIs now an object of the invention to provide a storage device which allows a free
change of the band length in the storage during the operating condition with a

photographic band material tensioned by way of a weight member and in the case of
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band rupture or at the band end, prevents a free fall of the weight member without

the requirement of costly electrical controls.

This object is achieved with the subject matter of claim 1. Preferred further

embodiments are apparent from the dependent claims.

The storage arrangement in accordance with the invention serves the receiving and
supply of a photographic band material which is fed into the storage device through
an input and supplied therefrom through an output. The photographic material band
extending between the input and the output is tensioned by way of a weight member
which pushes onto the photographic material band or rests thereon. In this manner,
the band is maintained taught when more band is fed in than is removed. If
conversely more band is removed than supplied, the weight member is lifted by the
pull of the band. The weight member is preferably constructed such that it remains in
about the same vertical position so that a change in location of the weight member
only coincides with a change in height of the weight member. The weight member is
herefor provided, for example, with a guide below which the band slides past the
guide with little friction, whereby the guide, because of its inertia, does not or not
significantly change its position in the horizontal. Alternatively, the weight member
can, for example, have a roller, for example, the guide roller known in the art. This
roller rotates preferably freely during transport of the photographic band material and
thereby remains in about its horizontal position during transport of the photographic
band material. Furthermore, sleds and guides can be provided which maintain the
weight member in about a specific horizontal position, but permit a vertical
movement of the weight member. Especially, several weights can be connected with
each other through these guides or sleds. Several separate weight members can
also be provided. However, for reasons of simplicity, only one weight member will be

referred to in the following.

The storage device is preferably provided with a drive arrangement in accordance

with the invention which allows a change of the height of the weight member or
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possibly also several weight members, depending on the condition either freely or
actively, by way of a direction dependent coupling, also called coaster or free wheel
coupling. In a direction dependent coupling or in a coaster, the switching process,
..e., the transition between a locked condition in which the driving member and
driven member of the coupling are connected, for example, clamped together, and a
free wheel condition in which the drive member and driven member are moveable
iIndependent of one another, depends on the direction of the relative rotation
movement between the drive member and the driven member. In one direction of
the relative movement, it is prevented (locked condition) and in the other direction, it
IS not (free wheel condition). Coasters of various construction are known, for
example, pawl coasters (locking wheels, ratchets) or, for example, free wheel hubs.
In the free wheel condition, the weight member can freely change its height, while in
the locked condition, a height change, especially a lifting, can be achieved through

the direction dependent coupling.

Preferably, the height change of the weight member as it occurs, for example, during
the storage operation, is coupled with the rotation movement of the drive member
through a mechanical linkage, for example, a belt, in such a way that a height
change of the weight results in a rotation of the driven member and conversely a

rotation of the driven member in a height change of the weight.

Preferably, the drive member is rotated in free wheel direction, especially during the
normal storage operation in which the storage functions as a buffer. It preferably
rotates continuously during the storage operation and especially preferably with a

preselected, especially constant speed.

By rotation of the drive member in free wheeling direction, a free movement of the
weight member not only upward but also downward is possible. However, if the sink
speed of the weight member exceeds a certain threshold value in which the driven
member wants to rotate at a higher speed and in the same direction as the drive

member, the direction dependent coupling transfers from the free wheel condition



CA 02282040 1999-09-13

-5

into the locking condition. In this manner, it is prevented that the driven member
rotates at an excessive speed corresponding to the free fall of the weight member
upon rupture of the band or at the band end. The weight member, even at the band

end or upon rupturing of the band, can only sink with the maximum speed set by the

rotation of the drive member.

In accordance with the invention, the sinking movement at the band end or upon
band rupture can occur, for example, until a stop is reached at which the drive is, for
example, stopped and/or, for example, it is arranged that the at least one weight is

brought into the threading in position.

In order to keep the sink speed upon band rupture or at the band end as low as
possible, the drive member is preferably rotated at a preselected speed which is
slightly higher or the same as the marginal speed which results from the maximum
band receiving speed of the storage and the therewith coupled rotation of the driven
member. The therefrom resulting maximum speed of the driven member during
storage operation is thereby preferably smaller or the same as the preselected
speed with which the drive member is rotated in the free wheel direction. The
maximum band receiving speed which is demanded from the storage depends on its
field of use. Typically, it results when no more photographic band material is
supplied therefrom and photographic band material is fed into the storage at a
maximum speed. At any rate, the maximum band receiving speed determines a
maximum sink speed of the weight which is again coupled with a maximum rotation
speed of the driven member. The drive member should therefore be rotated with a
rotation speed so that in this condition the direction dependent coupling is at least

still in a free wheeling condition.

A drive is preferably provided for the driving of the drive member which, in the
switched-off condition, prevents a rotation of the drive member. The drive therefore
Includes, for example, a brake or is self-stopping (for example, by use of a worm

drive). The weight is thereby preferably held at a desired height without having to
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supply energy to the drive after lifting of the weight by rotation of the drive member

in driving direction or locking direction, especially for the threading in after reaching

of the end position.

If a preselected lowest point is reached, the drive is preferably switched off, whereby
a further sinking of the weight is prevented. This is especially then advantageous

when the band end is reached or the band ruptures.

Before the lowest point is reached, a continuous slowing down can be achieved by a
control which reduces the speed with which the drive member is rotated. This can

especially then be carried out when the band end is reached or the band ruptures.

In accordance with the invention, a free fall of the at least one weight can be
detected by detection of the locking condition of the free wheel coupling. During the
storage operation upon continuous rotation of the drive member, the coupling is in
the free wheeling condition and only switches into the locking condition upon a free
fall of the weight. This detection can be further used for the control and especially for
producing a warning signal or for controlling the band transport, for example, for the
stopping of the band transport. By detecting in parallel whether a band end has
reached the storage, it can be determined whether the free fall of the weight is
caused by a normal band end or by a rupturing of the photographic material band.
Depending thereon, different control consequences can be drawn, for example, the
band can be stopped upon rupturing, whereby when the band ends the transport

continues unimpeded and only a warning signal is given.

Brief Description of the Drawings

A preferred embodiment is described in the following with reference to the attached

Figures. Further advantageous features of the invention are thereby disclosed.

Figure 1 shows a conventional roller storage device.

Figure 2 shows a roller storage device with the drive in accordance with the
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iInvention.

Detailed Description of the Preferred Embodiment

Figure 1 schematically illustrates a roller storage device which includes three upper

rollers 110 and two lower rollers 120. A band 130 meanders between the upper and
lower rollers from an inlet 140 to an outlet 150 (respectively schematically illustrated
as arrowhead). If less band material is removed at the outlet 150 than is fed in at the
inlet 140, the length of the band 130 increases as is indicated in broken lines and

the lower guide rollers 120 are displaced into the positions 120'. The lower guide

rollers are connected by a sled 160.

Apart from its storage function, the storage in accordance with the invention can also
be used as display and/or control element. The height of the lower rollers 120
indicates how much band is still available in the storage. The height of the rollers
can thereby be coupled with a control which, for example, controls the speed of the
band material at the inlet or the outlet. if it is the main purpose of the storage to
function as display or control element, preferably only a single lower guide roller

functions as the moveable element.

Figure 2 shows a storage in accordance with the invention with the drive in
accordance with the invention. The same elements as in Figure 1 are thereby

referred to with the same reference numbers so that their description is now

obviated.

The sled 160 is guided during its upwards or downwards movement by way of a
roller support 162 and a gquide rod 164. The sled 160 is affixed to a traction means
210, such as, for example, a belt. The traction means 210 extends around a guide
disk or guide roller 220 and over the driven member 310 of the coaster 300. |t is also

tensioned between the guide disk 220 and the coaster 300.

When the lower guide rollers 120 are lifted, the driven member of the coaster rotates
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In the direction indicated by the double arrow A. When the lower guide rollers are

lowered, the driven member rotates in the direction indicated by the double arrow B.

For the lifting of the guide roliers, the drive member 320 of the coaster 300 is rotated
In drive direction by way of a drive 400, for example, by way of a chain or belt 410,
..e., in direction of the double arrow A. The coaster 300 is thereby in the locked

condition so that the driven member 310 rotates together with the drive member 320

In the direction A and lifts the lower guide rollers.

During the storage operation, the guide rollers are lifted and lowered together with a

sled upon shortening or lengthening of the freely running band 130.

A lifting of the lower guide rollers during the storage operation is principally not
prevented by the coaster, since the driven member rotates relative to the drive
member in the direction A during lifting of the guide rollers and the free wheel
coupling 300 is thereby in the free wheel condition. A lowering of the lower guide
rollers causes a rotation of the driven member in direction B. If the drive member
would not rotate in free wheeling direction, this would cause the free wheel coupling
to be in a locked condition and a sinking of the guide rollers would thereby be
prevented. Therefore, in order to enable a free sinking of the guide rollers in the
normal storage operation of the storage, the drive member is rotated in accordance
with the invention with a preselected rotation speed in direction B. This preselected
rotation speed is adjusted such that it is faster than the rotation speed of the driven
member 310 in direction B which is maximally possible during the normal storage
operation. In this manner, the driven member always rotates in direction A relative to
the drive member during the normal storage operation so that a free movement of

the sled upwards and downwards can take place.

The maximum rotation speed of the driven member in direction B in the normal
operating condition results from the maximum speed with which the photographic

band material 130 is fed into the storage at the input 140 when no photographic
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band material is removed at the output 150. A certain maximum sink speed of the
lower guide rollers and therefore the sled 160 results in that condition which again is

coupled with a maximum rotation speed of the driven member in direction B.

In the case of band rupture or if the end of the band is reached, the sled 160 with
the lower guide rollers 120 falls in a free fall downward until the free fall speed
reaches a marginal speed which is preset by the rotation speed of the drive member
320 in direction B. The rotation speed of the drive member in direction B is therefore
adjusted for the storage operation such that it corresponds to the maximum sink
speed during storage operation or is slightly thereabove. A free fall of the sled can
be limited in this manner to the maximum sink speed during storage condition
without the requirement for a special electronic control. Damage to the sled and the
lower guide rollers, I.e., the weight member, can thereby be avoided. When a lower

stop (not illustrated) is reached, the drive is switched off.

The height of the member or the sled may be used for indication or control

PUurposes.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. Storage device for the buffering of photographic material by receiving and
giving off a photographic material band, comprising a storage inlet and a storage
outlet for respectively receiving and giving off the photographic material band;

a weight member for pushing on the photographic material band between the
Inlet and the outlet for the tensioning thereof, the height of the weight member
changing upon change of a stored band length by interaction of the band tension
and the inherent weight of the weight member;

the height change of the weight member being coupled with a rotation of a
driven member of a direction dependent coupling, the drive member of which is

rotated in free wheeling direction.

2. Storage device according to claim 1, wherein the rotation of the drive member
In free wheeling direction takes place at a preselected speed which is slightly higher
than or the same as a marginal speed wherein at a preselected maximum
photographic material take up speed, the direction dependent coupling is just still not
locked so that a sinking of the weight member caused by the take up of

photographic material at the maximum speed can still freely take place.

3.  Storage device according to claim 1, further comprising a drive for driving the
drive member which rotates the drive member in drive direction and which preferably

prevents a rotation of the drive member in the switched off condition.

4.  Storage device according to claim 3, wherein the drive in free wheel direction is

stopped when the weight member reaches a preselected lowest point.

S. Storage device according to claim 1, wherein the rotation speed of the drive
member is reduced when during rotation of the drive member in free wheel direction

and feeding of a photographic material band into the storage, an exceeding of the
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maximum sink speed is exceeded and/or a locking of the direction dependent

coupling Is detected.

6. Storage device according to claim 1, wherein a warning signal is produced
and/or the transport of the photographic band material is stopped when during
rotation of the drive member in free wheel direction, an exceeding of the maximum
sink speed is exceeded and/or a locking of the direction dependent coupling is

detected and when it is not detected that a photographic material band end has

entered the storage.

/.  Storage device according to claim 1, wherein the weight member includes at
least one guide roller which freely rotates during band transport, does not move with

the band in horizontal direction and on which the photographic material band runs.

8. Storage device according to claim 7, wherein the weight member includes

several guide rollers and a sled which connects the guide rollers.

9. Storage device according to claim 1, wherein the weight member is connected
with the driven member through a height changing linkage which translates the
rotation of the driven member depending on the rotation direction into a lowering or
lifting of the weight member and conversely translates a lifting and lowering into a

corresponding rotation.

10. Storage device according to claim 1, wherein a guide is provided for the weight
member which guides the weight member during its upward and downward

movement.
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