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ABSTRACT OF THE DISCLOSURE

A rotary frame pivotably supported on a rack and

swiveling around a swivel axis. The frame supports at least
one reversing roll for moving the material web. A pivot
bearing i1in the form of an antifriction bearing is cut as a
segment so that the material web can run close to the swivel

axls.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a device for rotating a rotary

frame supporting at least one reversing roll for a running

web.

2 . The Prior Art

A device for guiding running webs of material 1s known
from German Patent Application 31 25 852 Cl. Thils device 1s
formed by a rotary frame, on which two rolls are rotatably
supported. For this purpose, the rotary frame has two curved
guide tracks that cooperate with rollers and are supported
1n a stationary frame. The curved guide tracks have a common
center point of the curvature forming an axis of rotation of
the rotary frame. The axis of rotation of the rotary frame
1s displaceable within wide limits by aligning the guide
tracks accordingly. It 1s also possible with this known

v

device to shift the axis of rotation of the rotary frame to

the point where the web of material i1s running up on the
first roll. This results 1n an advantageous way of

influencing the run of the web. This known device 1is
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successfully employed 1n practice. However, a disadvantage
1s that the guide tracks have to be aligned with each other

preclsely to obtain rotational motion free of jamming. This

1s difficult to accomplish especially in conjunction with

large rotary frames.

INVENTION

LL]

SUMMARY OF TH!

A broad aspect of the invention provides a device
for swiveling a rotary frame supporting at least one
reversing roll for moving a material web, comprising: a rack
for pivot-mounting the rotary frame; and an antifriction
pivot bearing disposed on the rack for swiveling the rotary
frame about a swivel axis, the bearing being cut in a
segmented shape, and wherein the material web is guided

through the swivel axis.

An object of the present invention is to provide a
device that permits swiveling of the rotary frame without
obstructing the run of the web, and can be manufactured in a

simple manner and at favorable cost.

This and other objects are accomplished by
providing a device having a rotary frame supporting at least
one reversing roll for a running web. Depending on the
position of the axis of rotation of the rotary frame in
relation to the running web of material, the reversing roll
leads to a sideways shifting of the tension of the web. To
obtain control over the run of the web, or over its tension,
the axis of rotation of the rotary bearing is located as

close as possible to the point where the material web runs

up on
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the reversing roll. To prevent the travel of the web from
being obstructed by the pivot bearing of the rotary frame,
the bearing is designed 1in the form of an antifriction
bearing that 1s cut in the form of a segment. The position
of the cut through the antifriction bearing 1s selected 1in
such a way that the material web 1s closely guided across
the surface of the area of the cut extending through the
antifriction bearing. Furthermore, the antifriction bearing
offers the advantage of a bearing having particularly low
friction because the only friction being generated is the

rolling friction occurring between the rolling elements of

the antifriction bearing and the raceways of the bearing
boxes, rotating against each other. It 1s possible to use
any known antifriction bearing, such as ball bearings,
cylinder bearings, needle bearings, cone bearings and drum-
type bearings. Preferably employed 18 a standard
antifriction bearing that is manufactured in large quantity
and thus at favorable cost. The bearing is cut to a segment-

like shape so that it does not interfere with the run of the

web.

If the device 1s used for shifting the material web

sideways, the material web generally runs up on the
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reversing roll in the direction of the axis of rotation of

the rotary frame. It 1s advantageous 1f the antifriction

bearing of the rotary frame 1s cut having an approximately
axlal section. Therefore, the surface of the cut through the
antifriction bearing 1s aligned approximately parallel to
the moving material web so that the greatest area of the
antifriction bearing 1s available for supporting radial

bearing forces 1n accordance with the installation

conditions.

It 1s advantageous to place the axis of rotation of the
rotary frame as precisely as possible in the material web
running up on the reversing roll. The pivot bearing is cut

in such a way that its bearing boxes extend over an angle of

less than 180E so that it will not obstruct the run of the

web. The axis of rotation is accordingly located outside the
antifriction bearing so that the material web passing
through the axis of rotation is guided with a spacing from
the antifriction bearing. Furthermore, this results in the
additional advantage that two cut antifriction bearings can

pe obtained from one conventional antifriction bearing,
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whereby each of the bearings comprises an angle of less than

180°.

The antifriction bearing normally has rolling elements
in the form of balls, needles or rollers, which are kept
spaced apart from one another 1n a cage. When the bearing
boxes of the antifriction bearing are swiveled, the cage has
a relative movement 1in relation to the bearing boxes. To
prevent the cage from obstructing the run of the web as this
relative movement 1is taking place, the cage extends over a
smaller angle than the bearing boxes. The extent to which
the cage has to be cut depends on the position of the
material web and the required range of the angle of swivel
of the rotary frame. Therefore, the cage is cut shorter when
the material web travels closer to the antifriction bearing,

and the greater the range of the angle of swivel of the

rotary frame. In connection with angles of swivel that are
greater than 5°, 1t 1s advantageous 1if the bearing box is

cut to a secant- or segment-shaped form.

In cases 1n which the antifriction bearing comprises an

angle of less than 180°¢, the Dbearing boxes of the
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antifriction bearing can no longer be kept agailnst each
other without implementing additional measures. If the
bearing boxes of the antifriction bearing are radially
pressed against each other by either the tensile force of
the material web, or by the force of the weight of the
rotary frame and the reversing roll, it makes no difference
because the bearing boxes are kept against each other by a
radially acting force. In other installation positions, 1t
is necessary to hold the bearing boxes o©f the antifriction
bearing against each other with at least one holding means
in the form of a sliding component, or with the help of a
rotatable roller. This holding means 1s connected with one
of the bearing boxes 1in a fixed manner and applies pressure
to the other bearing box on the side located opposite the
rolling elements of the bearing. With installation positions
in which the holding means 1s required to exert only a low
force of pressure, the holding means can be realized 1n the
form of a sliding component because the latter will generate

only minor forces of friction. However, with higher forces

of pressure, designing the holding means 1in the form of a

rotating roller supported on balls 1s preferable for
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reducing the frictional forces generated 1in the present

casSe.

SO as to be able to precisely align the holding means
vis-a-vis the antifriction bearing, it 1is favorable if such
a holdling means 1s mounted in an adjustable manner on a canmn.
In this way, the holding means can be aligned versus the
antifriction bearing in a very precise way by simply turning
the cam. In particular, the sliding component or the roller
can be re-adjusted if this should be required due to wear

appearing 1in the course of operation.

In conjunction with large rotary frames, it 1is not
useful when the entire force of its weight is supported in
one single pivot bearing because the pivot bearing and the

rotary frame would have to be in a very solid form, which in

turn would have a negative effect on the masses to be moved.
Therefore, to quickly swivel a large rotary frame, it is
advantageous if the frame is supported on a support plate by
at least one sliding component or at least one roller so
that the rotary frame can be designed with a relatively

light weight. The sliding component or the roller are spaced

y
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from the swivel axis so that good support of the rotary
frame 1s obtained. Preferably, two sliding components or two
rollers are provided which 1in conjunction with the pivot
pbearing, will result ‘in a highly stable three-point support
of the rotary frame. The sliding components or the rollers
support forces directed axially in relation to the axis of
rotation so that curved guides on the support plate are not
needed. This dispenses with the necessity of having to align
the support plate precisely on the pivot axis. Therefore,

assempbly 1s very simple in spite of the fact that sliding

components or rollers are needed.

Finally, it is preferred if the sliding component or
the roller is opposed by another sliding component or by
another rotating roller for supporting the rotary frame.
This additional sliding component or roller is supported on
the opposite side of the support plate. In this way, the

sliding components or rollers are capable of apsorbing axial

tensile forces in addition to axial forces of pressure so
that the device can be installed and operated overhead as

well without causing any problems.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the present 1nvention

will become apparent from the followling detalled description

considered 1in connection with the accompanying drawings. It
1is to be understood, however, that the drawings are designed

as an 1llustration only and not as a definition of the

1imits of the invention.

In the drawings, wherein similar reference characters

denote similar elements throughout the several views:

FIG. 1 shows a three-dimensional representation of a

rotary frame with a pivot bearing; and

FIG. 2 1s a three-dimensional representation of the

pivot bearing, which has been enlarged as compared to FIG.

1.

I NVACYTY ML eI L AR W M vt L e



CA 02347229 2001-05-09

DETAILED DESCRIPTION OF

THE PREFERRED EMBODIMENT

Referring now 1n detail to the drawings and, in
particular, FIG. 1 shows a three-dimensional view of a
rotary frame 1, on which two reversing rolls 2 are rotatably
supported via flanges 3. Alternatively, it is also possible
for reversing rolls 2 to be driven by a motor. A material
web 4 1s guided via reversing rolls 2. Web 4 is reversed on
each of reversing rolls 2 by approximately 90°. Material web
4 is moving in the direction 5 toward a front reversing roll
Z and runs off from a rear reversing roll against the
running direction 5, and is consequently reversed by 180°.
Material web 4 is partially shown in a broken manner to

expose the components located underneath.

Rotary frame 1 1s pivotably supported by a swiveling
device 6 on a rack 7 being designed in the form of a box
only as an example. Aggregates such as hydraulic pumps or

electronic components for operating the rotary frame 1 are

accommodated in rack 7.

10
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Swiveling device 6 for rotating rotary frame 1 1is
formed by a pivot bearing 8 and support rollers 9 supported
on the rotary frame 1 or on a support plate 10. The support
plate 1s located on rack 7. Support rollers 9 are mounted in
pairs, whereby each pair is mounted in a fork 11 in a
rotating manner and are adjustable. Support rollers 9
enclose support plate 10 between each other. When rotary
frame 1 1s swivelled around the axis of rotation 12, support
rollers 9 roll off on support plate 10 so that forces
directed axially in relation to the axis of rotation 12 are

absorbed by support rollers 9 with low friction.

Support plate 10 1s curved at zone 13, whereby the
center point of the curvature of the arc is disposed in the
swivel axis 12. In this way, support plate 10 is spaced from
two forks 11 by approximately the same distance in all
intended positions of swivel. Therefore, forks 11 can
contain short legs without running the risk that support

rollers 9 might lose contact with support plate 10.

11
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Since support rollers 9 do not have to absorb any
radial forces, 1t 1s possible to specify very low
requirements with respect to the accuracy and alignment of

yorve

the curved zone 13 of support plate 10. In particular, no

exact alignment of the curved zone 13 with respect to the

swivel axis 12 1s required. At least one of rollers 9 1in

each of forks 11 is preferably adjustable in the direction

of swivel axis 12 so that their play can be compensated.

To actively swivel rotary frame 1 about swivel axis 12,
a hydraulic cylinder 14 is supported on rack 7 and a piston
rod 15 engages rotary frame 1 on the inner side.
Alternatively, instead of a hydraulic cylinder 14, it 1is

possible also to employ a pneumatic cylinder or an electric

drive.

The structure and the mode of operation of pivot

bearing 8 are shown in FIG. 2. Pivot bearing 8 is mounted in
a fixed manner on support plate 10 of rack 7. An inner
bearing box 21 of pivot bearing 8 is connected to support
plate 10 of rack 7 via a holding means (not shown),

preferably having the form of screws. A hardened running

12
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surface (not shown) is preferably attached to an inner
bearing box 21 on which rolling elements 23 roll off.
Rolling elements 23 are accommodated in a cage 24 and are
spaced apart from each other so that rolling elements 23
exclusively generate rolling friction. On the outer side,
rolling elements 23 roll off on a hardened raceway of an
outer bearing box 25, which is pivot-mounted compared to
inner bearing box 21. Outer bearing box 25 rotates around

swivel axis 12.

Inner bearing box 21 and outer bearing box 25 are cut
along a section area 26. Axis of rotation 12 is located
within the area of bearing boxes 21, 25 that has been cut
off. In addition, inner bearing box 21 is fixedly connected
to support plate 10, and is cut in the shape of a segment so
that 1t will not interfere with the movement of the web when
rotary frame 1 is swivelled. Therefore, bearing boxes 21, 25
comprise less than half of a full circle so that pivot
bearing 8 does not in any way interfere with the run of the
material web 4 as it moves through swivel axis 12. On outer

go—

bearing box 25, rotary frame 1 is fixed by means of holding

13
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elements (not shown), such as screws. Rotary frame 1 is

pivot-mounted and swivels about swivel axis 12.

To safely keep bearing boxes 21, 25 of pivot bearing 8
against one another at less than 180° in spite of the cut,

rollers 27 are rotatably mounted on support plate 10 of rack

7. Rollers 27 are supported in cams 28. When cams 28 are
turned, the spacing of the rollers 27 from outer bearing box

25 will change accordingly. The force of the contact

pressure exerted by rollers 27 consequently can be adjusted

in accordance with the requirements and adapted also at a

later time.

Accordingly, while only a few embodiments of the

present invention have been shown and described, it is

obvious that many changes and modifications may be made

thereunto without departing from the spirit and scope of the

invention.

14
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List of Reference Numerals

1 Rotary frame

2 Reversing roll

3 Flange

4 Material web

5 Moving direction

6 Swiveling device

7 Rack

8 Pivot bearing

9 Support roller

10 Support plate

11 Fork

12 Axis of rotation (or swivel axis)
13 Curved area of the support plate
14 Hydraulic cylinder

15 Piston rod

21 Inner bearing box

23 Rolling element

24 Cage
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25 Outer bearing box

20 Area Or sur:

27 Roller

28 Eccentric -

"ace of cut
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QLAIMS:

1. A device for swiveling a rotary frame supporting

at least one reversing roll for moving a material web,

comprising:
a rack for pivot-mounting the rotary frame; and

an antifriction pivot bearing disposed on the rack for
swiveling the rotary frame about a swivel axis, the bearing
being cut in a segmented shape, and wherein the material web

1s guided through the swivel axis.

2. The device according to claim 1, wherein the
antifriction pivot bearing 1s cut by an approximately axial

section.

3. The device according to claim 1, wherein the
antifriction pivot bearing comprises bearing boxes extending

across an angle of less than 180°.

4 . The device according to claim 3, wherein the
antifriction pivot bearing further comprises a rolling
element; and a cage, for handling said rolling element,
whereln saild cage extends over a smaller angle than said

bearing boxes.

5. The device according to claim 3, further
comprising at least one holding means for radially forcing
sald bearing boxes against each other, wherein said bearing

boxes rotate against each other.

6 . The device according to claim S5, wherein said

holding means comprises a sliding component.

7. The device according to claim 5, wherein said

holding means comprises a rotatable roller.

15
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8. The device according to claim 5, further

comprising a cam for adjustably mounting said holding means

thereon.

9. The device according to claim 6, further
5 comprising a support plate for supporting the rotary frame;
and a sliding device for mounting said support plate on the

rack such that 1t i1s spaced from the swivel axis.

10. The device according to claim 9, wherein said
sliding device 18 opposed by a second sliding device being

10 supported on the opposite side of the support plate.

FETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA
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