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The present invention relates broadly to the paper mak-
ing and related arts, and is more particularly concerned
with a roll structure and deflection means for use there-
with featuring a substantially fluid-tight chamber located in
partially encircling relation with respect to the roll struc-
ture for applying a controliable pressure to the roll to ac-
curately counteract the forces tending to deflect the same.

It is known that at different stages during the course of
paper manufacture roll structures of various types are em-
ployed for performance of diverse functions. IHlustrative
of such rolls are wire drive rolls, plain and suction press
rolls, smoothing press rolls, pressure rolls, breaker-
stacked rolls, size press rolls, pull rolls, calender rolls and
the like. Each of the mentioned types of rolls has in
common, for the purpose of the instant description, the
use therewith of means normally contacting the roll and
tending to deflect the centroidal axis thereof,

To illustrate, drive rolls mounted to engage the loop of
the forming wire in a Fourdrinier type paper making ma-
chine engage the surface of the wire, and the weight of
the roll coupled with an applied load arising from the re-
sistance of the wire to being driven produce a force com-
ponent which tends to deflect the drive roll in a direction
downwardly and toward the oncoming forming wire. As
well, in press roll couples and in other roll arrangements
wherein at least a pair of rolls are in nip-defining relation-
ship, the algebraic summation of the weight, the nip
forces, the bending moments produced by the journal
loading, and torque (if any) tends to produce in each of
such rolls a curvature of its centroidal axis, in accordance
with well known laws of flexure of materials. It is com-
mon to attempt to counter this effect by “crowning,” i.e.,
by grinding the roll slightly barrel shape in an amount
and curvature calculated to offset the curvature under
operating conditions.

The normal deflection, when concave toward the wire
wrap, on a wire drive roll, if not relieved, tends to cause
the off-running portion of the forming wire to be com-
pacted or squeezed laterally, which increases substantially
the wear on the wire. The initial investment in a forming
wire is very substantial, but even more important, the pro-
duction loss during wire replacement is frequently enor-
mous.

Specifically as to press rolls, a different problem exists.
Production schedules for many paper machines require
relatively frequent changes in the type and grade of prod-
uct. Certain grades of paper demand that the pressing
and other treatment not reduced significantly the thick-
ness or caliper of the web, and this in turn requires that
the nip loads in a press couple be relatively light. On the
other hand, certain other paper products required from
the same paper machine permit or even demand more
severe pressing, and in order to achieve some measure of
versatility with the same paper machine, one practice fol-
lowed by the art to accomplish the noted changes is the
removal of the press rolls for regrinding to a different
amount of crowning. Obviously, this practice is also
both expensive and time consuming. And as will be later
noted, crowning of the roll causes differences in the sur-
face speed of the roll between the central and end portions
of the roll, which is often harmful to the function of the
press.

It is accordingly an important aim of the instant inven-
tion to provide a roll assembly embodying therein novel
means to counteract the forces tending to deflect the roll.
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Another object of this inventicn lies in the provision of
an improved paper machine arrangement comprising a
roll, means normally contacting the roll and tending to
deflect the centroidal axis thereof, and means forming
with the roll a substantially fluid-tight chamber for ap-
plying a controllable pressure to said roll to counteract
the forces tending to defiect the roll.

A further object of the present invention is to provide
improved apparatus for relieving deflection in a roll mem-
ber, comprising means forming a substantially fluid-tight
chamber located in partially encircling relation with re-
spect to the roil member, and means for supplying a pres-
surized fluid to the chamber at a pressure calculated to
compensate for the weight of the roll member and other
forces causing said deflection.

Other objects and advantages of the invention will be-
come more apparent during the course of the following
description, particularly when taken in connection with
the accompanying drawings.

In the drawings, wherein like numerals designate like
parts throughout the same:

FIGURE 1 is a diagrammatic view showing forces ap-
plied to a drive roll in a Fourdrinier type paper making
machine;

FIGURE 2 is an exaggerated essentially diagrammatic
top plan view of a drive roll mounting of the prior art;

FIGURE 3 is an essentially diagrammatic side eleva-
tional view of the device of FIGURE 2;

FIGURE 4 is a diagrammatic top plan view drawn
along the lines of FIGURE 2, but showing an embodiment
of the instant invention;

FIGURE 5 is a diagrammatic side elevational view,
with parts taken in section, of the device of FIGURE 4;

FIGURE 6 is a view similar to FIGURE 5, but show-
ing the deflection relieving means of this invention as
applied to a press couple;

FIGURE 7 is a diagrammatic end elevational view,
with parts in section, of the arrangement of FIGURE 6;

FIGURE 8 is a view similar to FIGURE 6, and illus-
trative of the use of this invention in association with both
rolls of a press couple;

FIGURE 9 is an essentially diagrammatic side eleva-
tional view, with parts therein taken in section, of a fur-
ther roll assembly embodying the novel concepts of this
invention;

FIGURE 10 is a view like FIGURE 8, but illustrative
of a calender stack with the king roll partially encircled
by the pressure applying means of this invention;

FIGURE 11 is a vertical sectional view through a roll
structure featuring pressure applying means located in-
teriorly of the roll;

FIGURES 12 and 13 are detail sectional views to more
fully illustrate exemplary forms of side seal arrangements
which may be employed; and

FIGURE 14 is a detail sectional view of one form of
end seal arrangement.

The description now to follow will be first directed
to FIGURES 1 to 5, the latter two views being illustra-
tive of a wire drive roll and the means of this inven-
tion forming a substantially fluid-tight chamber for ap-
plying -a controllable uniformly distributed pressure to
the wire drive roll to counteract the forces tending to
deflect the roll. However, it will be apparent when
reference is made to FIGURES 6 to 11 that the in-
vention is not restricted to a wire drive roll. In fact,
the invention is of important application to any roll
structure, whether or not used on or off a paper ma-
chine, and it is within the contemplation of this in-
vention that the deflection relieving means herein dis-
closed will produce substantial improvements on rolls
used in steel mills and other industries.

As well, the invention is of important application in
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combination with conventional loading applied at the
journals of a mating roll and/or with a straight roll
or a roll having conventional crown. By regulating the
forces produced by the fluid chamber of this invention,
in cooperation with journal loading, there is thus ob-
tained a novel manner of altering the shape of the nip
pressure profile.

It has earlier been the accepted practice in a Four-
drinier type paper making machine to drive the forming
wire through the suction couch roll, however, recently
it has been found advantageous to use the return rolls
as drive rolls and to drive the wire with drive rolls
mounted outside the loop of the wire and engaging the
outer surface of the wire. In the case of such rolls
the wire passes over the top of the drive rolls.

While these changes in the wire drive arrangement
have resulted in a much longer wire life, it is apparent
that many further improvements can be made. Spe-
cifically, it is known that the drive roll has a tendency to
deflect from its own weight and forces applied thereto,
and such deflection curvature causes at least a com-
pacting together of the woven elements of the wire, and
in some cases an overlapping or ridging of small por-
tions of the wire. These conditions markedly increase
wear on the wire and may destroy its usefulness.

This may be more fully understood when reference
is made to FIGURE 1, which is a diagram showing some
of the forces applied to a drive roll 20. The wire 12
(traveling in the direction indicated by the arrow) passes
over the top of the roll 26 and wraps the roll 20 by a
total angle of wrap of 2 alpha. As here shown the on-
coming side 12b of the wire 12 wraps the roll 20 over
the angle alpha and the off-running side 12¢ of the wire
also wraps the roll over the angle alpha with the dividing
line v therebetween being a substantially vertical line
passing through the center of the roll 29. The tension
on the wire 12 thus applies a force in an essentially
downward vertical direction indicated by the arrow A.

The weight of the roll 20 also applies a force in the
direction of the arrow A. It will be appreciated that
loading forces such as the weight of the roll and the
tension on the wire 12 load the roll 20 as a beam. And
the roll 20 has a substantial length compared to its diam-
eter, For example, in a typical paper machine the roll
20 will be approximately 20 feet long and approxi-
mately 1¥4 feet in diameter.

It will further be appreciated that, when the roll 28
is rotated in the direction indicated by the arrow (on the
roll 20) there is a load applied across the top of the
roll in a direction generally tangential to the roll portion
wrapped by the wire 12. The wire 12 resists being
driven to this extent so as to apply this load to the roll
20 and this load applies generally in the direction of the
line of force B. The resulting sum of all of the loads
applied to the roll 20 may be indicated by the force line
C and this generally is the direction in which the roll
20 tends to deflect the centroidal axis thereof. It will
be noted that the roll tends to deflect in a direction
downwardly and toward the oncoming wire (1256).

Referring now to FIGURES 2 and 3, it will be seen
that the deflection is shown in exaggerated form. In
FIGURE 2 the roll 20 is shown rotatably driven by drive
means 23 (indicated diagrammatically) and both jour-
nals 23 and 24 rotatably mounted in bearing means 25.
The wire 12 passes over the top of the roll 2¢; and it
will be seen that the roll 20 is deflected in its central
portion 20a backwardly or in the direction of the on-
coming side 12b of the wire 12. Or as may be other-
wise stated, the indicated centroidal axis 28c¢ is deflected.
As shown in FIGURE 3, the central portion 28a of the
roll 20 is deflected off-center from the drive means 23
and the extreme edge of the roll, which is a foll line
marked 20. The central portion 20a is deflected toward
the oncoming side 12) of the wire and also downwardly.
The curvature of the roll surface, although not visible,
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reorients the driving effort forces so that their lines of
action tend to converge, resulting in the application to
the wire of transverse forces in the directions indicated
by the arrows E of FIGURE 2. Thus, although the
oncoming side 12b of the wire 12 may have no trans-
verse forces applied thereto and the wire 12 may be
traveling in substantially a “straight line” in a plane
generally tangential to the roll 20 (as indicated by the
arrows b), as the wire 12 passes over the bowed or de-
flected roll 20, there is a tendency to narrow the wire at
the off-running side 12¢ (as indicated by the arrows c).
This transverse compression of the off-running wire side
12c¢ tends to offer an opportunity for the wire to ridge,
particularly if any slight forces may be applied normal
to the plane of the wire (for example, by fibers or some
dirt or impurity adhering to the roll 20 and passing
between the roll 2¢ and the wire 12).

In FIGURES 4 and 5, there is shown one embodiment
of the instant invention for relieving deflection in a roll
member. A drive roll 30 is driven by suitable drive
means 31 (shown diagrammatically). Bearing means
33 rotatably mount the journals 32 and 34 of the roll
30. A wire 35 passes over the roll 30 and is driven
thereby in the direction indicated by the arrows in
FIGURE 5.

To compensate for the curvature normally produced
by the forces above described, there is provided adjust-
able deflection means generally designated by the nu-
meral 36. In the form shown in FIGURE 35, the de-
flection means 36 comprises a generally semi-cylindrical
tank portion 37 preferably extending extending substan-
tially entirely along the length of the roll 30 and rein-
forced by a plurality of axially spaced strengthening
ribs 38, only one of which is shown in FIGURE 5. The
tank or gland 36 defines therewithin a substantially fluid-
tight chamber 39 for containing a suitable pneumatic or
hydraulic fluid, which may be air, gas, water, oil, liquid
metal or other fluids, depending upon the intended ap-
plication. The chamber 39 is sealed against substantial
fluid leakage at the sides and ends of the roll 30, and side
seal means 40 are shown in FIGURE 5, although spe-
cific reference will be later made to the details of exem-
plary forms of end and seal means. Although shown
encompassing approximately one half of the roll periph-
ery, chamber 39 may span a lesser part of the periphery.

Fluid is admitted under pressure to the deflection reliev-
ing chamber 39 by a connection 41 within which is located
pump means 42 (shown diagrammatically). The fluid
selected should be of the minimum viscosity consistent
with low leakage losses at the pressures required to mini-
mize the power required for rotation of the roll. Gen-
erally, air is found to be most advantageous.

The tank or gland 37 is supported along its length in
any suitable manner, for example, by a plurality of beam
members 43. The arcuate center or point p on the tank
or gland 37 is ordinarily mounted on line with the sum
of all the forces applied to the roll 39, this force line
having been indicated as C in FIGURE 1. The precise
radial direction of the force line may vary somewhat
depending upon the wire tension load and the load im-
posed by driving of the wire 35, and accordingly, it is
desirable that means be provided to circumferentially
shift the deflection means 36. As for example, the tank
or gland 37 may mount bearing means 44 at opposite
ends received coaxial with shaft 39« of the roll 30. To
then shift the gland 36 circumferentially to align the point
p with the force line, one or more of the web members
38 may mount bracket means 45 to which is connected
piston 46 of cylinder means 47, rigidly mounted as shown.

Thus by suitabie regulation of the fiuid pressure within
and position of the gland 37, the deflection curvature of
roll 3@, normally resulting from the weight and the applied
forces, may be exactly equalled or cancelled, or either an
under or overcorrection may be applied as desired. Since
the gland 37 contains a uniformly distributed pressure, its
effect upon the roll may precisely correspond to the sub-
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stantially uniformly distributed forces, that is, the weight
of the roll body, the wire tension, nip loading, and the
like, without signficant force couples which would intro-
duce changes of shape in the flexure curve of the roll.
As arrows, d, indicate in FIGURE 4, the wire thereby
leaves the roll 3¢ in full width with the driving forces
oriented non-convergenily.

In addition to effectively counteract the normal roll
defiection, the pressure applying means 36 of FIGURES
4 and 5, as well as the similar means in FIGURES 6 to
11, has further advantages. First, since the framework
beam members 43 take part or all of the load, smaller
rolls, lighter weight rolls and shells, and smaller, cheaper
bearings may be used. Second, by the disclosed structure,
no undesirable bending moments occur, but instead, there
is provided an essentially true or straight roll. Third, and
as is believed now apparent, the adjustable deflection
means of this invention is well adapted for use with exist-
ing roll structures.

It was earlier noted that the adjustable deflection means
of this invention is not restricted in use to paper machine
drive rolls, but also produces highly advantageous results
in any roll assembly comprised of two or more rolls be-
tween which a uniform nip pressure is required across
the contacting faces thereof. Iliustrative of such roll as-
semblies are paper machine plain press rolls, smoothing
press rolls, pressure rolls, breaker stack rolls, size press
rolls, pull rolls, calender rolls and the like. A few of
the divers applications for the instant invention are shown
in FIGURES 6 io 11, and with reference first to FIG-
URES 6 and 7, it will be observed that an adjustable de-
flection means 36a may be employed in conunection with
a bottom press roll 59 defining a nip N with a top press
roll §%. The adjustable deflection means 36s in FIG-
URES 6 and 7 includes a gland portion 53 mounting seal
means 54, and constructed of circumferential members
55 joined to beam members 56 secured at opposite ends
to rigid structure, as shown in FIGURE 7, whercby the
reactions of force applied to the roll body 5% are trans-
ferred to said structure. Of course, the tank or gland
member 53 may be circumferentially shiftable as in FIG-
URE S for the same purpocse, although in FIGURES 6
and 7 a rigid structure is shown, and in either case the
beam and web members must be sized and arranged to
resist the required fluid pressure within and the portions
of the force transferred. The forces thus are transferred,
not via the roll journal-bearing structure as now practiced
in the art, but via the structures provided by beams and
webs such as 56 and 55.

As appears in FIGURE 7, the lower press roll 58 is
provided at opposite ends with journals 57 and 58 received
in bearing means 59 and 69, respectively. Such bearing
means may be fixedly mounted, or provided with means
for permitting, when required, separations between ths
rolls. In either case either or both rolls may be pro-
vided with driving means. When one of the rolls is
driven, it is desirable to provide also for the deflections
due to torsional load produced by the driving effort.

The top press roll 51, likewise, mounts journals 61 and
62 rotatably received in bearing means 63 and 64, respec-
tively, and preferably is fixed in location when roll 50 is
movable or vice versa.

It was earlier pointed out that different grades of paper
require different nip loads, and that the different grades
may be produced on the same paper machine. Further-
more, it is often desirable to alter nip loading for other
reasons. However, to accomplish this it has previously
been required to remove the press rolls for regrinding to
a different amount of crowning, crowning of course being
practiced in an endeavor to obtain uniform nip loads
across the contacting roll faces or to accept a degree of
non-uniformity as expedient. To remove the press rolis
and to effect regrinding is obviously a time consuming and
expensive procedure. These difficulties are herein elimi-
nated by the adjustable deffection means 36a which coun-
teracts or relieves deflection of the press rolls 50 and 51
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to provide uniform nip pressures entirely along the roll
contact line.

Referring again to FIGURE 7, it is now apparent that
this invention may also be advantageously employed to
over-correct the curvature due to the normal function by
applying in the chamber 37 a pressure in excess of that
required to balance the forces normally creating the de-
flection. The roll 59 would then, for example, be curved
concave upward, the bearings 5% and 69 then exerting a
net force downward on the journals 57 and 58 respec-
tively. By then applying downward forces to the bearing
housings 63 and 64, a graduated nip load distribution may
be obtained having a maximum value substantiailly at
the mid span of the nip and decreasing to a lesser value
at the end points of the nip. It is likewise evident that
by combining the conventional methods of applying lcads
to roll couples at their journals with the pressure gland
36 that some crown curvature may be advantageously
combined. It this case by the simple manipulation of the
pressure contained within the chamber 36, either an un-
der-compensation or an over-compensation may be pro-
vided which permits the adjustment of the nip pressure
disiribution profile to provide a higher value at the ends
with respect to the mid span or the lower pressure value
at the ends as previously described.

It is noted that the adjustable deflection means 36a
of FIGURES 6 and 7, while shown as stationary, could
as well incorporate means for shiftng the tank portion
or gland 53 so as to locate its center in alignment with
the loads to be relieved. As well, in all forms of the
invention various pneumatic or hydraulic fluids can be
employed, air or other gaseous materials being indicated
in FIGURES 4 and 5, while in FIGURES 6 and 7 the
pressure applying means is water, althocugh other hy-
draulic media could as well be used.

In FIGURE 8 adjustable deflection means 36b and
36c are employed in partially encircling relation with re-
spect to an upper press roll 60 and lower press roll 61,
respectively. The structure of the deflection means 36b
and 36c in FIGURE 8 is essentially identical to that
shown in FIGURES 6 and 7, and accordingly like nu-
merals have been applied thereto, with the suffix “a” at-
tached.

As in FIGURES 6 and 7, the rolls 68 and 61 are plain
press rolls. However, it is within the contemplation of
this invention that the deflection means herein disclosed
may be used in connection with a back-up roll, the latter
roll being in contact with a suction press roll which in
turn is in nip defining relation with a plain press roll.

The pressure applying fluid in FIGURES 7 and 8 may
be any of the media earlier indicated, and as well, the
deflection means 365 and 36c may be constructed to per-
mit circumferential shifting, in the event it was desired
to position the rolls 6% and 61 in non-vertical alignment.

In any event, in order to obtain uniform nip loads
across the contacting faces of the rolls 60 and 61, the
pressure applied by the lower fluid-tight chamber 36a is
determined by the nip load at N—1 plus the weight of
the bottom roll 61, while the pressure applied by the
upper fluid-tight chamber 36a is determined by the nip
load less the weight of the top roll 68. By so proceed-
ing, the nip loading can be varied for effective pressing
of various grades of paper, and yet uniform nip pressures
obtained across the roll faces by controlling the relative
pressures in the upper and lower fluid-tight chambers
36a in the manner indicated.

Certain press applications employ a roll couple where-
in the roll parts thereof are generally horizontally aligned
or in this approximate relationship. The instant inven-
tion also accomplishes highly advantageous results there-
with, and an exemplary arrangement of this type struc-
ture is shown in FIGURE 9. A press couple generally
designated at 65 and comprising press rolls 66 and 67
is shown as incorporating therewith adjustable defection
means 36d. The force counteracting means 36d is de-
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sirably constructed -in the manner of the structure 36a,
and accordingly, as in FIGURE 8, like numerals with
the suffix “g” have been appended to like parts.

The deflection means 364 in FIGURE 9 is indicated
with its arcuate center p gemerally in horizontal align-
ment with the radial centers of the rolls 66 and 67. The
relative position of the deflection means with respect to
the roll 66 of course depends upon the weights of both
rolls 66 and 67 and the nip load at N—2. As for ex-
ample, if in a particular application the nip load was 25
pounds per lineal inch of each roll and the rolls weighed
the same amount, it is readily apparent by summing the
vectors the deflection means 36d would then be shifted
approximately 45° counterclockwise. However, regard-
less of the relative position of the deflection means 364
with respect to the roll 66, the pressure applied by the
gland 53a is equal to the nip loading, although of course,
when the rolls 66 and 67 are generally horizontally
aligned as shown, the roll weights would not exert any
substantial forces needing to be relieved.

It is of course apparent that both of the rolls 66 and
67 could be partially encircled by an adjustable dedec-
tion means, and normally the roll 67 would be the drive
roll, although this would depend somewhat upon the par-
ticular sheet being pressed.

Under certain circumstances the combination described
or variations thereof are advantageously applied in a cal-
ender such as shown in FIGURE 10. This provides a
great increase in the versatility of either a press couple
or a calender stack, permitting the papermaker to quickly
and conveniently compensate for inevitable variations in
the paper web, which compensation has never previous-
ly been available to him.

Referring now to FIGURE 10, there is shown a cal-
ender stack generally designated by the numeral 70 and
comprising a bottom or king roll 71 and a plurality of
relatively smaller diameter rolls 72-75 in general vertical
alignment therewith. As is the practice in the art, the
calender stack 70 is supported by a suitable frame (not
shown), and the king roll is mounted in fixed bearings
while the rolls 72-75 thereabove are so mounted to per-
mit a degree of vertical movement. Since the bearing
structure is conventional and forms no part of the in-
stant invention, specific showings thereof have been
omitted.

It is also known that the king roll 71 carries the weight
of the rolls 72~75 and the bearings therefor, and accord-
ingly, it has been the prior art practice to crown the king
roll 71 to compensate for its deflection and to thereby
attain generally uniform nip pressures. However, crown-
ing is a relatively expensive machining operation and
eventually recrowning is necessary because of gradual
wear on the king roll. In addition, as was noted, the
different peripheral speeds along various portions of the
roll is often disadvantageous in press applications, and
of course, a particular crown is only satisfactory for a
specific load condition.

These problems are herein avoided by provision of
deflection means 36e constructed as shown in the same
manner as the earlier described forms of the invention;
and accordingly bearing like numerals with the suffix “a”
appended thereto. To compensate for deflection in the
bottom or king roll 71, pressure is applied by the cham-
ber 53z in an amount essentially equal to the nip load
at N—3 and the weight of the king roll 71.

It may be observed from the preceding description di-
rected to FIGURES 4 to 10 that the force relieving pres-
sure is applied against the outer diameter of one or more
rolls. The forces tending to deflect a roll can also be
counteracted by the relieving pressure being directed
against the inside surface or diameter of a roll, and this
is shown in FIGURE 11. As appears therein, a roll
generally designated by the numeral 89 may comprise
an outer annular shell 81 and a coaxially spaced inner
sanular shell 82, the shells 81 and 82 receiving there-
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between seal -means 83 and 84 to define a pair of sub-
stantially fluid-tight chambers 85 and 86. The inner
shell -82 is of course stationary while the outer shell 81
rotates thereabout by connection with suitable drive
means (not shown). This arrangement resembles the
familiar suction roll, in that the internal member is sta-
tionary and surrounded by a rotatable shell.

The roll 8¢ may be employed in any one of the appli-
cations earlier listed, and in order to reliecve the forces
tending to deflect the roll 8¢ a positive pressure can be
applied to the chamber 85, or alternatively, a negative
pressure can be applied to the chamber 86. Thus, a pres-
surized fluid can be admitted to the chamber 85 and no
fluid to the chamber 86, or no pressure applied in the
chamber 85 and vacuum applied in the chamber 86. In
either event, there exists a pressure difference between
the chambers &5 and 86, and this is controlled to essen-
tially equal the forces tending to deflect the roll, which
are of course, the roll weight plus nip loads or the forces
applied by the forming wire when the roll 89 is used in
an application of the type illustrated in FIGURES 4
and 5,

It will of course be appreciated that the stationary roll
member 82 may be of solid construction, rather than in
the shell form shown, and that fluid can be admitted to
either of the semi-circular chambers 85 or 86. The
chambers are of course sealed at opposite ends of the rolls
81 and 82, and illustratively, oil may be pumped into one
of the semi-circular chambers 85 or 86 between the non-
rotating roll §2 and rotatable shell 81 to provide a roll
structure which is completely floating on oil.

This described arrangement permits a smaller diameter
roll to be employad, as contrasted with the conventional
journal roller, and further, this smaller diameter roll pro-
duces a substantially higher specific pressure since the line
of contact is smaller.

Seal means 49 and 54 have been somewhat diagram-
matically illustrated in the preceding views as located in
close running relation with the outer diameter of the roll
to seal the chamber 39 or 53 and to reduce leakage of
the pressure relieving fluid in the chamber. The particu-
lar construction of the seal means may be widely varied,
and in FIGURES 12 and 13 two exemplary forms of side
seals are illustrated. As appears in FIGURE 12, tank
or gland T is provided with a pair of side wall portions
28 and 91 connected at 92 and mounting plate means 93
to which is attached a rubbing strip 94 to wipe from
roill R fluid in chamber 95.

Located thereabove and attached to the tank side wall
portion 99 is bracket means 86 supporting a sealing strip
87 of a suitable plastic composition, shown as angularly
disposed and in sealing relation with the roll R at 98. As
is illustrated, the strip 97 is passaged at 57a to equalize
the pressures on opposite sides thereof. To urge the seal-
ing strip 97 into the position shown, inflatable tubular
means 99 supported by mounting means 160 may be em-
ploved. The fiuid to inflate the tubular member 99 is
desirably air, and it is believed now apparent that during
rotation of the roll R partially submerged in pressure re-
lieving fluid in the tank T, excess fluid is wiped from the
roil by the flexible strip 94 and substantial leakage of
fluid passing the wiping strip €4 is prevented by the
effective seal provided by the strip member 97.

The seal means may also take the form shown in FIG-
URE 13, wherein like numerals have been employed to
designate like parts in FIGURE 12. As appears therein,
mouniing means 181 supports a seal member 102 having
a plurality of grooves 102a formed therein. A fluid such
as water is supplied from a conduit 183 by a pump means
164 through a connection 105 to the groove pattern to
not only effectively seal the roll structure against exces-
sive leakage, but to provide a lubricative effect. As in
FIGURE 12, a wiping strip 186 may be employed, and
this is conveniently mounted by the block member 101.

It is further desirable that the roll structure be sealed
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at opposite ends, and for this purpose the arrangement
in FIGURE 14 may be employed. Tank or gland T lo-
cated as earlier indicated with respect to roll R may
mount at opposite ends web or rib members 197 to which
is bolted or otherwise secured a semi-annular cap mem-
ber 168. The cap member is suitably grooved to receive
a plurality of inflatable tubular members 109 bearing
against a semi-annular seal member 118 located in close
running relation with opposite ends of the roll R. If
desired, the seal means 110 may be secured to the cap
member 108 at 111, and to achieve the desired lubricity
between the seal means and the roll R, water or other
fluid media may be directed between the roll ends and
inner face of the seal means 116. As in FIGURE 12,
the inflatable members 169 may carry air to force the
seal means 110 into good sealing relation with the roll
R, to prevent excessive fluid leakage from the tank T.

It has been noted hereinabove that the pressure reliev-
ing fiuid used in the gland or tank chamber is suscep-
tible of wide variation, and a number of pneumatic and
hydraulic fluids were mentioned. It is desired if a liquid
is employed to utilize a relatively low viscosity fluid in
order to not introduce substantial fluid friction forces,
which would have the effect of increasing the power re-
quirements to drive the roll structures disclosed. It has
further been stated hereinabove that the pressure reliev-
ing fluid is controlled in pressure to the desired level to
compensate properly for the forces tending to cause roll
deflection, and this can be attained either by control of
the pump means 42, or by use of a conventional pressure
regulator.

In this connection, the relieving pressure is actually
relatively small since the area against which the relieving
pressure acts is relatively large, and in the ultimate case,
the area is the product of the roll outer diameter and roll
face in contact with the pressure relieving fluid. As a
specific example, assuming a maximum nip pressure in
a press couple application of 300 pounds per lineal inch,
a roll weight of 170 pounds per lineal inch, a roll diameter
of 44 inches, and a roll face of “1” inch in contact with
the pressure relieving fluid. Assuming that the roll to
be relieved is in the bottom position and the outside loads
operating thereon are essentially vertical, the pressure
required in the pressure relieving chamber can readily
be calculated to be 10.8 pounds per square inch. As is
apparent, this value can be readily attained with many
fluids by conventional pressure control systems.

It is of course appreciated that some fiuid leakage will
occur, even though seal means are employed as de-
scribed. If air is employed as the pressure relieving
fluid, illustratively it can be assumed that the total leak-
age area would be equivalent to about a one-half inch
diameter orifice. Assuming a gauge pressure within the
pressure relieving chamber of 15 p.s.i.g., the leakage air
flow is about 108 cubic feet of free air per minute. The
theoretical horsepower required to compress this air
volume from atmospheric pressure to 15 p.s.i.g., using
single stage adiabatic compression, is approximately 5.4
horsepower.

As is further appreciated, the pump means 42 are ef-
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fective to direct to the pressure relieving chamber de-
fined by the tank or gland sufficient fluid to replace the
small amount of fluid lost by leakage. In this connec-
tion, suitable trap means would be employed to collect
the fluid leakage and any overflow into the nonpressuied,
or low pressure chamber, and in the roll structure of
FIGURE 11 it may be desirable to provide a drain con-
nection diagrammatically indicated at 112 and com-
municating with the chamber 86 to drain excess fluid
therefrom through an end of the roll structure 82.

The numerous applications for the instant invention,
in the paper machine art and in other industries wherein
roll deflection problems are presented, have been pointed
out hereinabove, and as well the different fluids which
could be used for pressure relieving purposes have been
stated. Numerous structural embodiments of the inven-
tion have been illustrated and described, and it is accord-
ingly believed quite apparent that numerous other
changes and modifications can be effected without depart-
ing from the novel concepts of this invention.

I claim as my invention:

1. Apparatus for controlling the deflection in a roll
member, comprising means forming a substantially fluid-
tight chamber located in partially encircling relation with
respect to the roll member, means for supplying a pres-
surized fluid to said chamber at pressure calculated to
oppose the forces tending to cause said deflection, and
means for shifting the chamber circumferentially with
respect to the roll member to locate generally the center
of said chamber in alignment with the sum of all forces
tending to cause the deflection.

2. Apparatus for controlling the deflection in an im-
perforate roll member, comprising a tank wrapping a
portion of the circumference of the roll member and
spaced radidlly therefrom to provide with said roll mem-
ber a force relieving chamber, seal means between said
tank and roll member to prevent excessive leakage of
fluid, and means for supplying a pressurized fluid to said
chamber at a pressure calculated to balance the forces
tending to cause said deflection, and means for shifting
the chamber circumferentially with respect to the roll
member to locate generally the center of said chamber
in alignment with the sum of all forces tending to cause
the deflection.
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