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[57] ABSTRACT

A press roll with adjustable flexion has a roll shell
mounted to rotate around a fixed yoke and mounted
with self-aligning bearings on a support cap in which
the yoke is also supported on its own curved support.
The press roll works in conjunction with a mating roll
to form a press zone, near which there is a main hydrau-
lic support that is positioned between the yoke and the
shell and that transfers support forces from the yoke to
the shell. The distance between the bearings of the shell
18 equal to that of the mating roll. The self-aligning
bearing and the curved yoke support are mounted con-
centrically on a tubular collar of the support cap. There
can also be supplemental supports outside the press
zone for imposing additional flexion on the roll shell.

‘6 Claims, 3 Drawing Figures
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1
PRESS ROLL WITH ADJUSTABLE FLEXION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 5
tion; matter printed in italics indicates the additions made

by reissue.

CROSS REFERENCE TO RELATED
APPLICATION

This is a continuation of application Ser. No. 604,867
filed Apr. 30, 1984.

BACKGROUND OF THE INVENTION
Technical Field

The invention concerns a press roll with adjustable
flexion, preferably intended for use in the paper indus-
try. The press roll has a hollow shell that can rotate
around a fixed yoke and, in conjunction with a mating 20
roll, form a [web] nip, e.g. press nip for a web of
paper, to travel through. The axis of rotation of both
rolls lie in the same press plane as the press nip. The
press roll has the following additional characteristics:

(a) A self-aligning bearing keeps each end of the shell 25

at least indirectly away from the yoke.

(b) There is a hydraulic support in the shell near the
press [rip] nip that transfers support forces from
the yoke to the shell along the press plane.

(c) Each end of the yoke rests directly on support 30
caps.

(d) The longitudinal distance between the center
planes of the supported areas of the voke (the
planes being perpendicular to the axis of rotation of
the rolls,) is [no longer than and preferably just as 35
long as] at most somewhat greater than the distance
between the mating-roll bearings.

State of the art

Press rolls of the type just described and similar rolls
are known from the publications

1. Das Papier, 1980, §, pp. 165-71,

2. German Auslegeschrift 2 407 510 corresponding to

U.S. Pat. No. 3,932,921,
3. U.S. Pat. No. 3,119,324,
4. German Offenlegungsschrift No. 2 503 051,
5. U.S. Pat. No. 3, 276,102,
6. German Auslegeschrift No. 2 418 431 correspond-
ing to U.S. Pat. No. 3,949,455,

7. U.S. Pat. No. 3,766,620, and

8. German Auslegeschrift 2 826 316 corresponding to
U.S. Pat. No. 4,213,232,

The shell of the press rolls known from Publications
1 and 2 is approximately as long as that of the mating
roll and each end of the shell is mounted directly against
the yoke with a self-aligning bearing. Thus the longitu-
dinal distance between the center planes of the self-
aligning bearings of the shell, said planes being perpen-
dicular to the axis of rotation of the rolls, is shorter than
the distance between the mating-roll bearings.

The press roll known from Publication 1 (especially
FIG. 1, p. 169) is of the type called a floating roll. The
hydraulic support is a semiannular pressurized compart-
ment between the yoke and the shell extending essen-
tially the total length of the shell. The roll known from 65
- Publication 2 on the other hand has a certain number of
hydrostatic pressure shoes distributed along the press
gap over the total length of the shell of the roil.
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Rolls of this type are used to extract water in the wet
sections of papermaking machines or to calender the
dry paper, for example. The last function, especially,
requires an especially precise nip between press roll and
mating roll t0 maintain uniform paper thickness over
the total width of the web. This is to ensure that the
finished roll of paper will be as cylindrical as possible. If
the two rolls do not mate precisely, the rolls of paper
will be irregular in shape, making them hard to handle
and leading to rejection. -

When a web of paper is processed in a press of this
type, the possibility of applying different pressures on
the edges and on the middle of the web may also be
desirable. This is done in an attempt to eliminate any
irregularities in paper thickness produced in other sec-
tions of the paper machine, like variations in weight per
unit areas or basis weight produced in the wet section,
vanations in the moisture of a felt, or variations in dry-
ness over the width of the web upstream of a calender
stack. One disadvantage of the known roll presses,
which employ a press roll with adjustable flexion in
conjunction with a solid mating roll, is that they fre-
quently make it impossible to obtain the desired uni-
formly thick web. Deviations that vary with the level of
pressure and that are apparently due to the distance
between the mating-roll bearings being greater than the
length of the press-roll shell always occur.

This disadvantage affects all known types, both the
floating rolls known from FIG. 1, page 169 of Publica-
tion 1 and the rolls known from Publication 2.

Using a correction compartment and what are called
ring elements, which have no internal pressure, to cor-
rect irregularities in web thickness is admittedly known
from Publication 1. Still, since the design of the roll
press remains unaltered in principle, it has been impossi-
ble up to now to eliminate the basic causes of such
irregularities.

Another type of press roll is disclosed in Publications
3 and 4, in which the shell is provided with an extension
at each end, with the shell bearings mounted on the
extensions. The result is a greater distance between the
bearings of the shell than in the designs in Publications
1 and 2. But the yoke is also accordingly longer. The
distance between the center plane of the supported
surfaces of the voke is, in particular, greater than in the
designs in Publications 1 and 2, and considerably
greater at any rate than that between the mating-roil
bearings. This has several drawbacks. First, it makes for
bending moments in the machine frame that get trans-
ferred to the press rolls and mating rolls. What is espe-
cially senous is that the bending moment in the middle
of the yoke is considerably higher than before, so that
the diameter of the yoke must be increased if the same
support forces as previously are to be transferred from
the yoke to the shell. This makes the whole roll larger,
heavier, and more expensive.

Another type of press roll with an extended shell is
known from Publication § (FIG. 9). In this case the
yoke does not rest immediately on the support caps but
through the intervention of additional roller bearings on
the inside of the shell. This necessitates a considerable
enlargement of the shell bearings, which must now
transfer the support forces of not only the shell but also
of the yoke to the support caps and the machine frame.

SUMMARY OF THE INVENTION

The basic purpose of the invention is to provide a
press roll with adjustable flexion in order to ensure a
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perfect mating (or fitting) in the nip when it 1s pressed
against the mating roll without the distance between the
supported surfaces of the yoke being significantly
greater than that between the mating-roll beanings. It
should also be possible if necessary to accommodate
devices to apply an additional random flexion to the
ends of the press-roll shell without increasing its overall
dimensions. Finally it should be possible to employ the
press roll in accordance with the invention with a sim-
ple type of drive mechanism.

The above-stated purpose is achieved 1n accordance
with the invention by means of a press roll with the
characteristics disclosed in claim 1. What is important
here is that the support caps are provided with a collar
extending into the shell of the roll and that the yoke is
supported on these collars. The inventors have in fact
recognized that such a design is decisive for making the
distance between the self-aligning bearings on the roll
shell and that between the bearings on the mating roll
equal or at least approximately equal without necessitat-
ing an increase in the distance between the supported
surfaces of the yoke and without abandoning the possi-
bility of supporting the yoke directly on the support
caps. In accordance with the invention therefore, the
supported surfaces of the yoke and the self-aligning
bearings of the shell are “encased” inside each other,
although in a different way than that known from Publi-
cation 5 and without the drawbacks entailed by that
design. In particular, self-aligning bearings with dimen-
sions that remain within the ordinary range can be em-
ployed for the shell.

Since the shell is longer than that on the press rolls
known from Publications | and 2, additional hydraulic
supports can be provided at its ends. This will be dis-
cussed later in detail. [ The design in accordance with
the invention is necessary to ensure simple and hence
kinematically unobjectionable gearing of the shell. This
will also be specified in detail later. ]

The greatest advantage of the invention is that the
distance between the self-aligning bearings of the shell
and that between the bearings of the mating roll can be
approximately equal without necessitating an increase
in the overall length of the press roll (especially at the
yvoke). This will ensure a perfect nip between the two
rolls, i.e. a uniform mating of the two rolls over their
total length.

Publication 6, which was cited in the introduction,
discloses a press roll with a design that is basically dif-
ferent from that in the present invention. In that device
the yoke is not supported in a support cap. Its ends are
beil-shaped and are supported through intermediate
roller bearings on the ends of the shell. Thus the yoke-
support forces must be transferred through those parts
and through the seif-aligning bearings of the shell to a
frame, to support caps, or to similar devices. But the
seif-aligning bearings will also have to bear the forces
that support the shell. Thus, this known design has the
same drawback as the press roll in Publication 3. It
requires not only more roller bearings but also larger
seif-aligning bearings on the shell. Another drawback is
that the forces that support the yoke and apply to the
ends of the shell are especially destructive when a hy-
draulic support is employed to generate a specific elas-
tic line in the shell. In other words, it is impossible to
obtain a precise nip between the shell and the mating
roll.

Since the yoke bends when the press roll is in opera-
tion, it is preferable for the supported surfaces of the
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yoke to be spherical, as is in itself known. Otherwise,
the design will be carried out in general so that when
there is no stress on the press roll the yoke will be coax-
ial with the shell. In this case, the spherical supported
surfaces of the yoke and the seif-aligning bearings of the
shell of the press roll will share a midpoint at each end.
I In other words, the two mid-points will be equiva-
lent.] Deviations are, however, possible. The midpoint
of the spherical supported surface can be displaced in
relation to that of the self-aligning bearing on the shell,
the displacement being radial toward the mating roll.
This will permit greater yoke flexion with all other
dimensions constant.

There is a considerable advantage to both cases. The
support forces initiated at each end by the yoke and by
the shell in the support caps will lie along the same line
of action. If the center of the seating surface of the
support cap on the machine frame is also positioned
along this line, there will be no bending moment be-
tween the support cap and the machine frame.

Another embodiment of the invention is disclosed in
claim [3] 4. To paraphrase this claim, the distance
between the two supported surfaces of the yoke is
shorter than that between the self-aligning bearings of
the shell. Admittedly, certain bending moments must be
taken into account. There are, however, advantages
from another point of view. First, the yoke flexion s
decreased, always assuming constant yoke diameter and
constant load. This decreased flexion allows a shorter
inside width for the roll shell and hence a shorter outer
diameter. On the other hand, the stress on the yoke will
be lower for the same load. This means that lower-
strength materials can be used for the yoke, or its diame-
ter can be decreased, which again permits the diameter
of the roll itself to be shorter.

In any case, these measures will decrease the manu-
facturing cost of the press roll.

Other advantageous embodiments of the press roll in
accordance with the invention are disclosed in claims
T4 through] 5 and 6.

[ Another especially important and advanced con-
cept associated with the invention concerns the gearing
of the roll shell. The significant characteristics of this
drive are disclosed in claims 7 and 8. To paraphrase
claim 7, as viewed in a longitudinal section through the
press roll there is an outer crown gear that i1s positioned
sO that its center plane, which is perpendicular to the
axis of rotation of the roll, will coincide at least approxi-
mately with the center plane of the self-aligning bearing
on the shell. A press-roll drive that differs in significant
details from that in the invention is known from the
Publication 7 cited in the introduction. The cited dnive
admittedly has a crown gear that engages with a drive
pinion that can be adjusted in a pendulum motion. But
the exterior crown gear in that case is axially displaced
in relation .to the self-aligning bearing on the shell. The
result is that the gearing force in the shell generates a
bending moment. The drive pinion is also mounted
differently. It is mounted rigidly in a drive housing that
is separate from the support cap. The drive housing
itself is mounted with an additional roller bearing inside
the roll shell. The housing will thus accompany, along
with the pinion, any inclination of the shell when the
latter bends. One drawback of this design is that, in
addition to the support cap in which the yoke rests, it
requires an extra housing and an additional bearing. The
drive also necessitates a longer yoke, and the cap that
supports the yoke must be placed farther out than with
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a roll that has no drive. This results in other drawbacks.
In particular, the flexion of the yoke must increase if the
dimensions of its cross-section and the load are to re-
main constant. ]

Another concept associated with the invention con-
cerns means that permit the ends of the roll shell to
deviate from the normal line of flection at random 1f
necessary. Supplemental hydraulic supports are pro-
vided at the ends of the shell between its self-aligning
bearings and the already existing hydraulic support
(called “main support” in what follows) m accordance
with claims [9] 17 through [16] 20. The self-aligning
bearings play an important part here because they keep
the ends of the shell immobile. Appropriate adjustment
of pressure in the supplemental supports. The supple-
mental supports may be aligned to act in the direction of
press or counter to the direction of press, will permit the
following distortions in the line of flexion:

1. The supplemental supports are not activated. The
shell bends along the normal line of flexion. The
hydraulic pressure in the main support can still be
varied to make the press in the nip exactly uniform,
heavier in the middle, or heavier at the edges.

2. The supplemental supports act against the direction
of press and the hydraulic pressure in the main
support is slightly increased. The resuit is uniform
press along a wide middle range and more press at
the edges. If the hydraulic pressure in the main
support is further increased, a smooth press profile
at the edges and a peak pressure in the middle will
be obtained.

3. The suppiemental supports act in the direction of
press and the hydraulic pressure in the main sup-
port is slightly reduced. The result is heavy press-

 ing along a wide middle range and reduced press-
ing at the edges. If the pressure in the main support
is reduced even more, a smooth press profile at the
edges and reduced pressure in the middle will be
obtained.

The supplemental supports at both ends of the roli
can be adjusted differently if necessary. The main sup-
port can also be divided into several individually adjust-
able sections.

The invention permits the roll shell to bend farther
than that of a conventional press roll with lower forces.
Increasing the distance between the self-aligning bear-
ings on the shell also considerably increases the distance
between the self-aligning bearings and the supplemental
supports and hence the effective lever arm available to
produce the bending moment. This increase also de-
creases the load on the self-aligning bearings. It is also
of course basically possible to employ supplemental
hydraulic supports when the distance between the self-
aligning bearings is somewhat less than the distance
between the bearings on the mating roll (claim [17]
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20). The distance between the supported surfaces of the -

voke can then be somewhat greater than distance be-
tween the bearings on the mating roll.
The hydraulic supports can be designed in various

ways. The main support in the middle range can either

be a number of hydrostatic pressure shoes or (as with
the floating roll discussed in the introduction) a continu-
ous semiannular compartment containing oil under low
pressure and bordered by elastic longitudinal and pe-
ripheral sealing strips. The advantage of the latter form
is that the yoke will not be weakened with holes for
hydrostatic shoes, so that its diameter can be shorter,
which also decreases the size and weight of the shell

65
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and makes it cheaper to manufacture. No matter what
design is selected for the main support, the supplemen-
tal supports can also be either hydrostatic pressure
shoes or semiannular pressurized chambers.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the invention will now be
specified with reference to the drawings. Each of the
[four) three figures shows a partial section through
one end of a press role and, schematically, the associ-
ated part of the mating roll.

FIG. 1 shows an embodiment that has no drive and in
which the self-aligning bearing of the roll shell is
mounted outside it.

FIG. 2 shows another embodiment that has no drive
and in which the self-aligning bearing of the roll shell is
mounted inside it.

[FIG. 3 shows a development of the embodiment in

FIG. 2 that has a drive.}
FIG. [4] 3 shows another modification of the em-

bodiment 1n FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Each roll has a movable bearing on one end, as shown
in FIGS. 1 and 2 and a fixed bearing on the other[[, as
in FIG. 3. Yoke 57). The yoke and roll shell [51, 52 and
477 are fastened at the fixed-bearing end so as to permit
no axial displacement in relation to the frame [60],
whereas axial displacement of yoke 7; 27 and roll shell
1, 2: 21, 22 with respect to frame 10 is possible at the
movable-bearing end. Except for the means that pre-
vent the axial displacement, the mountings at each end
do not differ.

As FIG. 1 shows, the rotating roll shell 1 is prolonged
by a flanged bearing bushing 2. Self-aligning bearing 3
connects bushing 2 to support cap 4, which aiso houses
the bearing. Cap 4 is sealed with a cover § that has a
sealing lip 6. Support cap 4 has a tubular collar 4a that
extends into bearing bushing 2. Yoke 7 is articulated by
means of a spherical liner 8 that has a contact surface 8a
to collar 4a of cap 4, on which it rests. A sealing lip 9
seals the gap between yoke 7 and support cap 4. Cap 4
is fastened to a movable bearing lever or to a frame 10.

There is a semiannular pressurized compartment 11
between shell 1 and yoke 7. Compartment 11 1s bor-
dered by peripheral seals 12 and by longitudinal sealing
strips 13 that lie opposite each other. It can be supplied
with compressed oil over a channel 14 to apply a sup-
port force to shell 1 to counteract the force of the mat-
ing roll. Compartment 11 (the main support) is only
slightly shorter than the length of the press area BL.
There are supplemental supports in the form of hydro-
static pressure shoes 15 and 16 outside press area BL at
each end of shell 1. Their axes lie in the press plane
(which coincides with the plane of the drawing). They
can be activated with compressed oil supplied from
lines 15a and 16a. One shoe 1§ works toward mating roll
17, the other in the opposite direction. An additional,
calculated flexion can thus be imposed on the ends of
roll shell 1 when necessary. A supplemental semiannu-
lar pressurized compartment similar to compartment 11
can be used instead of hydrostatic pressure shoes 15 and
16.

The center plane m of bearing 20 on the mating roll is
perpendicular to the axis of rotation of the press roll.
The distance from this center plane to that of the bear-
ing on the other end of the roll is the bearing distance
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LE. The center planes of bearing 20 and of self-aligning
bearing 3 on each end of the rolil coincide. This is an-
other way of saying that the bearing distances are equal.
The *“'bearing distance™ of support surfaces 8a on yoke 7
1s also the same.

FIG. 2 also shows a bearing bushing 22 flanged to a
rotating roll shell 21 and connected to a support cap 24
with a self-aligning roller bearing 23. In this case, how-
ever, bearing 23 is inside bushing 22, whith its inner ring
resting on collar 24a of cap 24. A cover 25 with a seal-
ing lip 26 seals off the oil chamber of bearing 23. Yoke
27 1s separated, as in FIG. 1, by an intermediate ring 8
from support cap 24. Yoke 27 is provided with hydro-
static pressure shoes 18, aiso called support pistons,
which support shell 21 from inside. The press roll has a
row of several such shoes 18 (the main support) along
the press plane. Supplemental hydrostatic pressure
shoes 15 and/or 16, which are again outside press area
BL can be supplied with pressure in such a way as to
force a desired flexion of roll shell 21.

LFIG. 3 shows a powered embodiment with a semi-
annular pressure compartment 11 (as in FIG. 1) but
without supplemental supports, although such could of
course be added if necessary. A bearing bushing 52
screws into shell 51 and a crown gear 47 to bushing 52.
The shell, which is thus extended in length, is again
mounted with a self-aligning roller bearing 53 to the
collar 34a of the support cap 54. The yoke 57 is again
articulated to collar 54a by a spherical liner 58. A seal-
ing lip 59 seals the gap between support cap 54 and a
bushing 60 that has been slid onto yoke 57. A spring
washer 61 holds spherical liner 58 in place axially over
bushing 60 (a fixed bearing). Support cap 54 is attached
10 a contact-pressure lever, contact-pressure piston, or
frame 10. Bearing 53 is prevented from moving axially
with respect to support cap 54 by a support ring 62 and
a spring washer 63. On the other hand, crown gear 47 is
prevented from moving axially with respect to bearing
53 by support ring 64 and spring washer 65 (a fixed
bearing).

A lug 66 that is fastened to support cap 54 projects
Into a groove 67 in yoke 57 and prevents it from turning.
Thas device is not shown in FIGS. 1 and 2.

A drive shaft 68 with a feather 69 is powered through
a cardan drive, not shown. Drive shaft 68 is mounted in
a spherical bearing 30 and sealed with a sealing lip 31 in
a cover J2. Bearing 30 and cover 32 rest in a bearing
bracket 30a that screws onto support cap 54. Shaft 68
powers an angularly adjustable geared coupling 33 that
activates a drive pinion 34 that mates with crown gear
47. There is a spherical bearing 35 in the center of drive
pinion 34, on which it pivots on a supporting bolt 36
that is fastened rigidly with a molded bond 37 and a
screw 38 to support cap 54. When the press roll is in
operation and shell 51 bends, so that crown gear 47 has
to tilt, pinion 34 will readily adjust to the slant.

Bearing 35 is axially stabilized on the one hand by a
spring washer 39 in pinion 34 and on the other by a
stabilizing ring 40 and spring washer 41 on bolt 36.
Support cap 54 also forms a housing for cogwheels 34
and 47. This drive housing is sealed off near bearing
bushing 52 with a cover 55 and sealing lip 56.

A mating roll and its bearing are positioned as in FIG.
2, although not shown in FIG. 3.]

The components in FIG. [4] 3 that are the same as
in FIG. 2 are labeled with the same index numbers. The
only essential difference is that collar 24b is extended by

8

distance e inside shell 21, 22 and that the yoke 27 can
thus be shorter.

A drive for the roll in any of the embodiments may be of
a known type, as that shown in U.S. Pat. No. 3,766,620

5 incorporated herein by reference.
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We claim:

1. A press roll with adjustable flexion for applying

pressure in cooperation with a mating roll:

the press roll comprising:

a longitudinally extending yoke; a hollow ro/f shell
around the yoke; the shell having first opposite
ends;

a self-aligning bearing at each first end of said shell
for supporting the shell for rotating around the
yoke and for holding the shell away from the yoke:

the mating roll being adjacent the press roll; both the
press roll and the mating roll having parallel rota-
tion axes; both rolls together defining a press nip;
the press nip and the roll axes being in a press plane;
the mating roll having second opposite ends and
being supported at the second opposite ends by
respective mating roll bearings;

the press roll yoke having third opposite ends; and 4
respective support cap for each third end of the
press roll yoke for supporting the yoke in position:
at each third end, the yoke including a supported
area which is supported by the respective support
cap; each support cap including a collar extending
into the interior of the hollow shell from the re-
spective first end at which that support cap is posi-
tioned and extending around the respective third end
of the yoke, the respective supported area of the
yoke sitting on the respective collar:

the longitudinal distance between the center planes of
the supported areas of the yoke, which planes are
perpendicular to the rotation axes of the rolls, is at
most [as great as} approximately equal to the dis-
tance between the mating roll bearings;

the distance between the self-aligning bearings of the
roll shell is at least approximately the distance be-
tween the mating roil bearings.

2. The press roll of claim 1, wherein the mating roll

bearings and the supported areas of the yoke are sym-
metrically located longitudinally with respect to each
other along the roll axes.

3. The press roll of claim 1, wherein each supported

area of the yoke comprises a curved support surface,
and the support surface and the self-aligning bearing at
each first end of the shell have at least approximately

the same longitudinal midpoint along the roll axes.
4. The press roll of claim 1, wherein each supported

area of the yoke has a center piane across the roll axes
and the distance between the center planes of the two
supported areas is shorter than the distance between the
bearings of the mating roll.

3. The press roll of [either of claims] claim 1[or 3],

‘wherein the collar of the support cap is tubular and the
collar extends between the roll shell and the yoke.

6. [ The press roll of claim 5, wherein} A press roil
with adjustable flexion for applying pressure in cooperation
with a mating roil:

the press roll comprising:

a longitudinally extending yoke; a hollow roll shell

around the yoke; the shell having first opposite ends;

a self-aligning bearing at each first end of said shell for

supporting the shell for rotating around the yoke and
Jor holding the shell away from the yoke;
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the mating roll being adjacent the press roll: both the
press roll and the mating roll having parallel rotation
axes; both rolls together defining a press nip; the press
nip and the roll axes being in a press plane; the mating
roll having second opposite ends and being supported

ar the second opposite ends by respective mating roll

bearings;

the press roll yoke having third opposite ends; and a
respective support cap for each third end of the press
roll yoke for supporting the yoke in position; at each
third end, the yoke including a supported area which
is supported by the respective support cap; each support
cap including a tubular coliar extending into the
interior of the hollow roll shell berween the roll shell
and the yoke from the respective first end at which
that support cap is positioned and the respective sup-
ported area of the yoke sitting on the respective collar;
each seif-aligning bearing [is] being located inside
the roll shell; each collar being hollow and having
an outside and an inside; the self-aligning bearing
being carried on the outside of the collar and the
yoke being positioned on the inside of the col-
lar[.1.

the longitudinal distance between the center planes af

the supported areas of the yoke, which planes are
perpendicular to the rotation axes of the rolls, is at
most somewhat greater than the distance between the
mating roll bearings;

the distance between the self-aligning bearings of the roil

shell is at least approximately the distance between the
mating roll bearings.

[7. The press roll of claim 6, further comprising a
driven gear supported to the outside of the self-aligning
bearing and being attached to the roll shell for the
driven gear to be driven for driving the shell to rotate;

a drive pinion in engagement with the driven gear for

rotating the driven gear, and means for rotating the
drive pinion. ]

L8. The press roll of claim 7, wherein the drive pin-
10n I8 mounted to driving means for enabling the drive
pinion to pivot in position with respect to the driven
gear, in addition to the drive pinion rotating. ]

[9. The press roll of claim 8, wherein for the pivot
mounting of the drive pinion, a spherical bearing is
positioned inside the drive pinion; a supporting bolt
being fastened on the support cap, and the spherical
bearing resting on the supporting bolt.}

[10. The press roll of claim 9, wherein the drive
pinion rotating means comprises a drive shaft and com-
prises a geared coupling connecting the drive shaft to
the drive pinion. ]

11. [ The press roil of any of claims 1, 3 or 4, further
comprising ] 4 press roll with adjustable flexion for appiy-
ing pressure in cooperation with a mating roll;

the press roll comprising:

a longitudinally extending yoke; a hollow roll she!!

around the yoke; the shell having first opposite ends;
a self-aligning bearing at each first end of said shell for
supporting the shell for rotating around the yoke and
Jor holding the shell away from the yoke;

the mating roll being adjacent the press roll: both the
press roll and the mating roll having parallel rotation
axes; both rolls together defining a press nip; the press
nip and the roll axes being in a press plane; the mating
roll having second opposite ends and being supported
at the second opposite ends by respective mating roll
bearings;
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first hydraulic support means located between the
yoke and the shell for controlling the pressure of
the shell against the mating roll across the press
nip; first means for supplying a pressure medium to
the first hydraulic support means;

supplemental hydraulic support means at each end of

the shell and located between the yoke and the
shell and also located longitudinally between the
first hydraulic support means and the respective
self-aligning bearing at the respective end of the
shell, also for controlling the pressure of the shell
against the mating roll across the press nip;
second means for supplying a pressure medium to the
supplemental hydraulic support means indepen-
dent of the first hydraulic support means[.];

the press roll yoke having third opposite ends; and a

respective support cap for each third end of the press
roll yoke for supporting the yoke in position; ar each
third end, the yoke including a supported area which
is supported by the respective support cap; each support
cap including a collar extending into the interior of
the hollow roll shell from the respective first end at
which that support cap is positioned and the respective
supported area of the yoke sitting on the respective
collar;

the longitudinal distance between the center planes of

the supported areas of the yoke, which planes are
perpendicular to the rotation axes of the rolls, is at
most somewhat greater than the distance between the
mating roll bearings;

the distance between the self-aligning bearings of the roll

shell is at least approximately the distance between the
mating roll bearings.

12. The press roll of claim 11, wherein the second
means for supplying pressure medium comprises means
for selectively pressurizing each of the supplemental
hydraulic support means at the opposite ends of the
shell to an individual selected extent, independently of
the pressurizing of the other supplemental hydraulic
support means.

13. The press roll of claim 11, wherein each supple-
mental hydraulic support means is positioned to direct
support force toward the mating roll.

14. The press roll of claim 11, wherein each supple-
mental hydraulic support means is positioned to direct
support force away from the mating roll.

15. The press roll of claim 11, wherein the supple-
mental hydraulic support means at both ends of the shell

are positioned for applying force in the press plane in

respective opposing directions.

16. The press roll of claim 11, wherein each supple-
mental hydraulic support means comprises a semiannu-
lar pressure compartment between the yoke and the
shell; seals around the compartment.

17. The press roll of claim 16, wherein each supple-
mental hydraulic support means is positioned to direct

support force toward the mating roll.

18. The press roll of claim 16, wherein each supple-
mental hydraulic support means is positioned to direct

- support force away from the mating roll.

63

19. The press roll of claim 16, wherein the supple-
mental hydraulic support means at both ends of the shell

are positioned for applying force in the press plane in

respective opposing directions.

20. A press roll with adjustable flexion for applymg
pressure in cooperation with a mating roll:

the press roll comprising:



Re. 32,586

11
a longitudinally extending yoke; a hollow shell

around the yoke; the shell having opposite ends;

a self-aligning bearing at each end of the shell for
supporting the shell for rotating around the yoke
and for holding the shell away from the yoke;

a support cap at each end of the press roll yoke for
supporting the yoke in position; at each-.end said
yoke including a supported area which is sup-
ported by the respective support cap;

first hydraulic support means located between the

yoke and the shell for controlling the pressure of

the shell against the mating roll across the press
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gap; first means for supplying a pressure medium to
the first hydraulic support means;

supplemental hydraulic support means at each end of
the shell and located between the yoke and the
shell and also located longitudinally between the
first hydraulic support means and the respective
self-aligning bearing at the respective end of the
shell;

second means for supplying a pressure medium to the
supplemental hydraulic support means indepen-

dent of the first hydraulic support means.
* » = » »
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