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ABSTRACT OF THE DISCLOSURE

This relates to a press arrangement for expressing lig-
uid from a liquid-bearing fibrous web, such as a moist
paper web. The press nip is defined between a pair of
press rolls, at least one of which is equipped to receive

and carry away liquid, e.g., a grooved roll or a suction !

roll, which roll is wrapped by a pair of felts. The felt im-
mediately adjacent such roll has high liquid permeability
and high expansibility at the off-running side of the nip.
The second felt is interposed between the first felt and the
web and such second felt has low liquid-permeability and
low expansibility, such that it permits expression of lig-
uid under the high nip pressures but functions as a barrier
to rewetting of the web at the off-running side of the nip.

This invention relates to an improved press arrange-
ment for expressing liquid from a liquid-bearing fibrous
web, and more particularly, an improved paper machine
press arrangement,

Although the invention may have utility in other fields
involving the removal of liquid from liguid-bearing fi-
brous web materials, the invention is particularly useful
in the field of papermaking and will be described primarily
in connection therewith. In press arrangements or assem-
blies in the papermaking field, it is recognized that a so-
called press “nip” is defined between a pair of press rolls
which receive the moist paper web in such nip, where
the web is subjected to substantial pressures along a “nip
load line” between such press rolls, and this pressure serves
to remove water from the moist web. Rather than have
substantial quantities of water building up at the oncoming
side of the press nip (which may often lead to undesirable
results), the skilled workers in the art have devised other
methods to assist removal of the water at the nip, For
example, suction rolls are used, in the form of rolls de-
fined by a perforate press roll shell having an interjor suc-
tion gland for receiving water from the press nip via such
perforations in the shell. More recently certain grooved
press rolls have been found to be unusually successful,
and such grooved press rolls are described in considerable
detail in U.S. Pats. Nos. 3,198,693, -4, -5, -6 and -7, is-
sued on Aug. 3, 1965 to E. J. Justus.

‘Whether or not the recesses in such press rolls are in
the form of generally circumferential grooves, or perfora-
tions in a suction roll shell, or other structures, it is recog-
nized in the art that the recesses in such press rolls will
to a greater or lesser extent tend to retain a certain amount
of water at or near the outer periphery thereof at the off-
running side of the press nip. This water tends to be re-
absorbed by the expanding fibrous members which have
passed through the press nip and are undergoing expan-
sion as they are relieved from the high pressures of the
press nip and pass into the relatively low ambient atmos-
pheric pressure. It is known to use traveling water-perme-
able belts or felts to cover the recesses on such recessed
press rolls in order to minimize tendencies to mark the
web at the nip which result from the presence of the vari-
ous recesses just mentioned on the periphery of the press
rolls. Also, the felts used have a certain amount of com-
pressibility and water-permeability, such that they may
tend to be rewet by water from the press rolls at the off-
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running side of the nip, and such felts may then, in turn,
rewet the paper web at the off-running side of the nip. In
the instant invention, a felt arrangement is used which is
designed specifically to afford maximum dewatering at the
press nip while at the same time minimum rewetting at
the off-running side of the press mip. The instant inven-
tion provides 'this advantage, although it will be recog-
nized that the apparent functions of affording maximum
dewatering at the nip and minimum rewetting at the off-
running side of the nip would appear to be so contradic-
tory in the basic phenomena involved that it might at first
be thought that any felt or felt conbination which might
be used for accomplishing one purpose would necessarily
defeat the other.

The instant invention is based upon certain practical and
certain theoretical considerations which will be discussed
in greater detail hereinafter, but which essentially serve
to afford the advantages hereinbefore mentioned without
causing the expected disadvantages in-the operation of a
press nip.

Other and further objects, features and advantages of
the present invention will become apparent to those skilled
in the art from the following detailed disclosure thereof
and the drawings attached hereto and made a part hereof.

On the drawings:

FIG. 1 is an essentially schematic side elevational view
of a press arrangement embodying the instant invention;
and

FIGS. 1A and 1B are essentially enlarged fragmentary
detail views in cross section taken substantially along the
lines A—A and B—B, respectively, of FIG. 1.

As shown on the drawings:

The press arrangement indicated generally by the refer-
ence numeral 10 in FIG. 1 includes a top plain press roll
11 and a bottom grooved roll 12 defining therebetween a
press nip N-1. A moist fibrous web W passes through the
nip N-1, in this instance in contact with the smooth plain
surface of the plain roll 11, to which it adheres tempo-
rarily and briefly in the region of the off-running side of
the press nip N-1 (at 11q), after which the web continues
on in the paper machine, as indicated by the arrowheads.

In the nip N-1 the web W is contacted with an out-
side felt F1, which in turn contacts an inside felt F2 that
is in contact with the grooved roll 12. The outside felt
F1 is carried in conventional manner on a plurality of
guide rolls including the rolls 134 and 135 which serve to
guide the felt F1 above the common tangent line T for the
two rolls 11 and 12 (i.e., on the plain roll side of the
tangent line T), particularly at the off-running side of the
nip by virture of the guide roll designated 13b. Addi-
tionally, a shower S-13 and a dewatering and containing
device C13 acting on the active or outer face of the felt
F1 serve in conventional manner to clean and recondi-
tion the felt F1 as it travels about its generally looped
configuration (only a portion of the loop being shown
here).

The inside felt F2 is within the loop of the felt F1 and
is also carried and guided by a plurality of guide rolls
14a through 14d; and is provided with a shower S14 and
a dewatering and conditioning device C14, for conven-
tional cleaning and reconditioning of the felt F2 in the
course of its travel about its loop.

The roll 12, provided with water-receiving recesses, in
the present embodiment is shown to be a grooved roll
having essentially the structure actually described in con-
siderable detail in the aforesaid Justus U.S. Pat. 3,198,693
through 3,198,697, all of which are incorporated herein by
reference. Such grooved roll 12 is provided with a conven-
tional saveall indicated schematically at 124 and a wiper
W12 along the down-running side for pumping liquid
out of the grooves thereof; and a doctor D12 for re-
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moving droplets of water from the lands on the grooved
roll 12 at the immediate on-coming side of the press
nip N-1.

The felts F1 and F2 are, however, considerably dif-
ferent in their overall structure and function. The so-
called outside felt, felt F1, is preferably formed of a
hard dense relatively incompressible structure or fabric
with a smooth outer surface and with comparatively
high flow resistance, i.e., comparatively low liquid or
water-permeability. This felt F1 may be formed of cot-
ton, silk or linen or it may be formed of a thin sheet of
perforate or woven fabric, but in any case the felt F1
has a very close weave or a very fine pore size such that
it has comparatively high flow resistance with respect to
the water in the web W, particularly in the uncompressed
form of the felt F1.

In contrast, the inside felt F2 is formed of felted or
woven felt fabric structure, having relatively high liquid
permeability, and relatively substantial pore size (voids)
with resultant substantial compressibility and expansibility
depending upon whether or not pressure is being applied
thereto.

Expressed in relative terms, the felts Fi and F2 both
have porous felt body structures, in a general sense, but
the outside felt F1 has at least about 25% less fluid
permeability than the inside felt F2, particularly at the
off-running side of the press nip N-1. Also, at the off-
running side of the press nip N-1 the outside felt F1
has at least 25% less expansibility than the inside felt
F2. At the oncoming side of the nip N—1, the relative con-
ditions of porosity between the felts F1 and F2 is that
the outside felt F1 preferably has at least 25% less com-
pressible volume of voids than the felt F2. Actually, the
foregoing numerical figures of 25% would be closer fo
substantially at least about 50% in each case for the pre-
ferred practice of the instant invention. There is no exact
practical maximum difference between the two felts F1
and F2 and the properties just discussed, except that the
felts F1 and F2 will retain their overall function as press
felts in the instant arrangement. Thus, the percent com-
pressibility and/or percent voids in the felt F2 can well
be several times (e.g., three or four times or more)
greater than that for the felt Fi. Also, the fineness of
the pores in the felt F1 should be considered because it
is known that the web W possesses extremely fine pore
size and therefore is extremely functional with respect
to capillary action (which is one of the undesirable func-
tions involved in rewetting). Accordingly, the fineness
of pore size in the felt F1 should preferably relate to or
approach the pore size within the web itself.

Although it is not desired to limit the invention to any
particular theory, it is believed that in the pressing of
paper webs, the paper web itself is capable of a reasonable
amount of compression and a substantial amount of de-
watering when subject to the relatively high pressures

along the nip load line, e.g., pressures in the neighbor-

hood of 300 to 450 pounds per lineal inch. On the other
hand, the web W will expand to some extent as it is
relieved of the nip pressure and such expansion serves
to create a very high vacuum within the body of the web
W, e.g., possibly as much as 30 inches of mercury vac-
uvum, This extremely high vacuum tends to accelerate
the undesirable rewetting effect. Moreover, the very fine
capillary passages in the web W (by virtue of the cel-
Tulose fibers therein) will have a so-called “wicking” ef-
fect tending to cause accelerated migration of water via
capillary action back into the web. In this respect, it will
be appreciated that the pore sizes in the web are much
smaller than those ordinarily employed in paper machine
press felts, and certainly much smaller than those of the
present press felt F2. On the other hand, it is desirable
for the outside felt F1, interposed between the press felt
F2 and the web W in the present structure to have mini-
mum sized pores as well as minimum liquid or water-
permeability, at least under ambient atmospheric pres-
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sure. In the sense that the felt F1 has minimum water-
permeability, it will be appreciated that it will function
as a barrier to reduce or neutralize the tendency in the
expanding web to draw water from the grooved roll sur-
face back through the felt system. On the other hand, the
use of very fine porosity in the relatively hard dense out-
side felt F1 will also have the effect of counteracting
capillary action within the web itself at the off-running
side of the nip, whereby the web will attempt to pull back
water into itself via capillary actiton. The finer the pore
size in the outside felt F1, the greater the tendency there-
in toward capillary action and thus the tendency to resist
or overcome the capillary action inherent in the expanded
web W. Thus, the overall pore sizes in the felt F1 are
preferably about one-half or even one-fifth the pore sizes
of the inside felt F2, which inside felt will have preferably
the pore size ordinarily used in the case of conventional
press felts, in that it not only has ample pore size but
also has a substantial compressible body to afford ade-
quate protection at the instant nip N-1 not only for the
web W but alsc for the comparatively harder and more
dense outside felt F1. The felt F1 has properties of den-
sity, hardness, resistance to water flow, extremely fine
pore size, and the like, which properties would not lend
the felt F1 ordinarily to direct contact with a press roll
such as the press roll 12 having recesses therein, be-
cause there would be a tendency to wear such a felt
F1 much more rapidly in such an arrangement, than
would be the case for the relatively softer and more com-
pressible and more pliable press felt F2. The press felt
F2 thus affords protection not only for the web W but
also for the outside felt F1.

Additionally, it will be appreciated that the relatively
high compressibility and resultant high expansibility of

5 the comparatively highly porous inside felt F2 will result

in the generation of an internal vacuum or subatmospheric
pressure in the body of the felt F2 at the off-running
side of the nip N-1. This vacuum will possibly tend to
reach only about 15 inches of mercury, but it will have a
tendency to resist the rewetting flow of water through the
cutside felt F1. Thus, the outside felt F1 in its condition
which has already been described at the off-running side
of the nip N-1 will function as a barrier to generally
resist the flow of rewetting water therethrough to the web
W, and the inside felt F2 will further assist the outside
felt F1 in this function by virtue of the internal vacuum
which is created within the felt F2 during its own ex-
pansion at the off-running side of the nip N-1.

It must be appreciated that if the second felt F2 and the
web W were in contact at the off-running side of the nip
N-1 the tendency of the expanding felt F2 to create an in-
internal vacuum would be more or less overcome by the

. tendency within the web W to create a still lower subat-
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‘mospheric pressure within itself (e.g., perhaps as much as
30 inches of mercury). In such situation, there would be
a relatively unequal contest between the web and the felt
F2 for available water therebetween; whereas in the prac-
tice of the instant invention, the felt F1 interposed there-
between has high resistance to water permeability per se.
Thus, the felt F1 actually cooperates with the vacuum
creating tendency of the felt F2 during expansion so as to
materially resist in the rewetting effect on the web itself.

On the other hand, it will be appreciated that the rela-
tive pressure differentials at the off-running side of the nip
N-1 will not be in excess of substantially atmospheric
pressure, or 15 pounds per square inch; whereas the rela-
tive pressures involved at the press nip N-1 itself, at
the nip load line, will be extremely great, in the neigh-~
borhood of 300 to 450 pounds per lineal inch. The ex-
pression pounds per lineal inch is used in the trade to in-
dicate the load actually applied at the nip N-1, but it does
not mean that it represents the pressure per square inch,
because the peripheral dimension of the nip load line is
ordinarily less than one inch, perhaps closer to one-half
inch. Thus, using a pressure of 300 pounds per lineal inch
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in a press nip wherein the peripheral dimension of the
maximum nip load is only one-half inch, the actual pres-
sure in pounds per square inch in the maximum pressure
region will be closer to 600 pounds per square inch, or
some 40 atmospheres. Thus, the driving force would be
40 times greater to urge water out of the web W and
through both of the felts F1 and F2 and into the
grooves of the grooved roll 12. Thus, any tendency in the
outside felt F1 to resist the flow of water therethrough
(which is a very real tendency at ambient atmospheric
pressures) would be substantially overcome at the very
high pressures in the nip itself. This apparent undesirable
feature of the outside felt F1 is thus substantially over-
come by virtue of the tremendous driving force of per-
haps 40 atmospheres of pressure tending to drive water
therethrough at the nip. On the other hand, it will be ap-
preciated that the nip load is maintained for only a frac-
tion of a second on any given peripheral increment of the
web, first felt and second felt at the nip N-1, so that
movement of the water at the maximum nip load is ex-
tremely rapid. On the other hand, the separation of the
web W from the first felt F1 and the separation of the
first felt F1 from the second felt (as well as the separation
of the second felt from the surface of the roll 12) are
all functions which will require considerably more linear
travel and considerably more time than the fraction of a
second involved in the application of maximum pressure
at the peak load in the nip N-1. Hence, the comparative
water impermeability of the felt F1 may be overcome
substantially completely at the very high pressures of
maximum nip load, even though applied for a very short
period of time, but such properties of resistance to water
flow under essentially ambient atmospheric conditions are
extremely important in the felt F1 in carrying out its es-
sential function as the off-running side of the nip N-1,
which must be done over a period of time that is at least
several times longer than the fraction of a second involved
at maximum nip load pressure. Once pressure is relieved
in the felt F2, this felt will expand very rapidly because is
has good recovery properties characteristic of good press
felts and the felt F2 is preferably made of wool or a com-
parable type of material that does possess the functional
properties of rapid and total recovery, comparatively high
void volume and excellent cushion at the nip.

Referring briefly to FIG. 1A, it will be seen that the
fragmentary embodiment shown therein relates to the
relative condition of the elements at the maximum nip
load. For this purpose it will be appreciated that the ele-
ments shown in FIG. 1A as well as those shown in FIG.

1B are shown schematically, without attempting to sug-
gest anything more than generalities relative to the com-

parative sizes of the elements. Thus, the top plain roll 11
and the bottom grooved roil 12 are shown with the web
W and the two felts F1 and F2 being squeezed there-
between along a nip load line L. The grooved roll 12 is
shown with an imperforate inner metallic shell 124 and
an outer rubber cover 12b with grooves 22a and 22b
therein, the groove mouths have an axial dimension x of
0.020 (to 0.025) inch preferably; but x may range from a
practical minimum of about 0.005 inch to a practical max-
imum of 0.035 or even up to 0.05 inch using the two felts
F1 and F2. The land width y is 0.08 (to 0.1) inch prefer-
ably, but may range practically from 0.05 to 0.15 or 0.25
inch. Preferably the relationship between grooves and
lands is such that the open area is within the practical
range of 10% to 40%, preferably 15% to 33%5 %. Here
it is 25%. The other aspects of the groove roll are dis-
closed in the aforesaid Justus patents incorporated herein
by reference,

In FIG. 1A the maximum nip load pressure Py, will be
exerted against the middle of the land area whereas a
minimum nip load pressure P, will be exerted opposite
the groove mouths. The pressure Py depends upon the
ability of the felt F2 to bridge the mouth opening; and
such pressure will be somewhat lower than the pressure
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P, in the middle of the lands. In any event, the felt F2
will be compressed substantially in the nip N-1. The hard
dense felt F1 will also be compressed and so will be the
web W and the water in the web W will tend to flow very
rapidly through both belts F1 and F2 and into the grooves
22a and 22b, which grooves are designed to have more
than .ample volume to receive all of the water so ex-
pressed. Thus, the groove depth here indicated is 0.125
inch, but in any case the cross sectional area of the groove
in the view shown in FIG. 1A is at least 2 x 2, and as here
indicated it is 5 x 2, so that there will be no resistance to
the flow of water into the grooves 22«4 and 22b, or into
any other recesses which might be used as water receiving
recesses in a press roll in place of the instant grooved roll
in the practice of the instant invention.

It will be appreciated that in their compressed forms
the felts F1 and F2 will both have a tendency to resist the
flow of water more so than they would in uncompressed
form, but such latter condition is not possible while the
web W is being pressed in the nip. On the other hand,
whatever tendency either of the felts F1 and F2 may have
to resist the flow of water under ambient atmospheric con-
ditions, this tendency is substantially overcome by the
multi-atmospheric pressures there applied at the nip itself.

As indicated in FIG. 1B, however, immediately after
separating from the maximum load line at the press nip,
the pressure starts to be relieved on the elements between
the rolls 11 and 12. Thus, assuming that the felt F2 has
actually reached the stage of initial separation from the
surface of the roll 12 as indicated by the gap G in FIG.
1B, it will be appreciated that the pressure at the gap G
will be substantially that of ambient atmospheric pressure.
The felt F2 has expanded, however, as substantially in
the process of its brief travel from the maximum nip load
condition of FIG. 1A and in expanding the felt F2 will
have created an internal subatmospheric pressure or vac-
uum here designated P, of perhaps 15 inches of mercury.
At the same time, however, the web will have expanded
(perhaps less noticeably from the size point of view) and
the web will tend to create a vacuum within its fibrous
body of perhaps 30 inches of mercury which would be
twice the internal vacuum P, for the felt F2 and such
vacuum in the web W is designated Py. There will also
be theoretically at least some tendency for the middle felt
F1 to develop subatmospheric pressure within its ex-
panding body, in such pressure is indicated by the ref-
erence letter P;. Because the felt body for the felt F1 is
relatively dense and comparatively incompressible it will
expand only slightly and its tendency to generate to sub-
atmospheric pressures within its own body will be com-
paratively nominal, although there will necessarily and the-
oretically be some tendency to create such pressure Py,
particularly since the porosity in the outside felt F1 is
quite fine and even the flow of ambient atmospheric air
to fill the voids created by expansion of the felt F1 will be
comparatively slow. In the condition shown in FIG. 18
the only access to ambient atmospheric air is through the
gap G, however, since separation of the various other
elements is not indicated. Thus, any satisfaction of the
pressure differentials throughout the elements W, F1 and
F2 will have to take place through the contiguous faces
of these elements. Thus the very high vacuum within the
web W must be satisfied either by the flow of rewetting
moisture back through the felts F1 and F2 or by volatili-
zation of whatever moisture is retained in the web W at
the very low internal pressures Py. This latter phenomenon
will tend to occur predominantly in the practice of the
instant invention because the barrier felt F1 will tend to
resist the flow of rewetting water therethrough. More-
over, the lower but still very effective vacuum P, within
the substantially expanded felt F2 will also tend to draw
water away from the interface between the two felts F1
and F2 and thus minimize the chances of rewetting water
passing through the felt F1 and into the web W. Although
the expanding felt F2 will also tend to draw water from
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the roll 12, to the extent that it can, this rewetting of the
felt F2 will still involve a certain time element, i.e., it can-
not take place instantaneously and it must take place as
the water attempts to flow through the porous body of
the felt F2. Also, it will be appreciated that the off-run-
ning guide roll 1456 of FIG. 1 tends to hold the off-run-
ning reach of the felt F2 at least at the level of the tan-
gent line T (and higher if the arrangement is practical),
so that the felt F2 will have a minimum amount of con-
tact with the surface of the grooved roll 12 at the off-
running side of the nip N-1. A certain amount of con-
tact is unavoidable and in the course of this contact a
certain amount of rewetting of the felt F2 is thus unavoid-
able. Nevertheless, it will be appreciated that the grooved
roll structure 12 is still particularly advantageous from
this point of view for the reason that the water that is to
rewet the felt F2 must travel up the walls of the grooves
22q or 22b and then at least half of the land width, i.e.,
¥/2, and then up toward the middle of the felt here desig-
nated Fy, for the felt F2 in order to reach the portion of
the felt most remote from the water in the grooves 22a
and 22b. 1t will be seen that the travel path for moisture
in order to satisfy the partial vacuum P, within the felt
F2 is very substantial by virtue of the use of the grooved
roll 12 in this arrangement. Thus, satisfaction of this par-
tial vacuum P, is effectively delayed by the lengthening
of the travel path for moisture. Moreover, the times in-
volved at the off-running side of the nip N—1 during which
the elements F1 and F2 remain in contact are also lim-
ited to some extent, so that the expanded felt F2 will at
least temporarily possess the internal vacuum P, which
serves to resist flow of water toward and into the other
felt F1 in contact therewith. But it will also be appreci-
ated that the felts F1 and F2 are separated relatively
quickly after the press nip N—1, so that as the felt F2 is
losing its internal partial vacuum P, and thus losing its
ability to cooperate with the outside felt F1 to resist the
flow of water through the felt F1, the felt F2 is also being
separated from the felt F1. The timing here is difficult
from a theoretical point of view, but essentially the ex-
panded press felt T2 will have its partial vacuum inter-
nally during the early stages if not all of the stages of its
contact with the felt F1 at the off-running side of the nip
N-1. Thus, by separating the felts F1 and F2 at the off-
running side of the nip N-1, as quickly as is possible from
a practical point of view, it will be appreciated that the
desired effect of separating the felt F2 from the felt F1
is achieved in such a way as to minimize the chances of
a condition existing whereby the felt F2 will readily
convey water to the felt Fi and thus defeate the purpose
of the felt F1 in minimizing rewetting of the web W.

I claim as my invention:

1. In a device expressing liquid from a liquid-bearing
fibrous web, in combination, a first press roll, a second
press roll defining with the first roll a press nip, said sec-
ond press roll presenting to such press nip a periphery
defining a multiplicity of closely spaced lands and recesses,
such recesses receiving liquid at the nip and carrying re-
ceived liquid away from the nip, an inside felt wrapping
said second press roll periphery and being formed of a
porous body having liquid-permeability and compressibili-
ty under super-atmospheric pressure at said nip and hav-
ing, under subsequent ambient pressure at the off-running
side of said nip, fluid-permeability and expansibility tend-
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ing to generate subatmospheric pressure within the body
thereof and, an outside felt interposed between the fibrous
web and such inside felt at the nip, said outside felt being
formed of a porous body having at least 25% less fluid-
permeability than said inside felt at the off-runmning side
of said nip means to separate said inside and outside felts
immediately beyond said nip at its off-running side.

2. The device of claim 1 wherein said outside felt has
at least 25% less expansibility than said inside felt at the
off-running side of said nip.

3. The device of claim 1 wherein said ountside felt has
at least 25% less compressible volume of voids than said
inside felt.

4. The device of claim 1 wherein the second press roll
periphery is defined by a plurality of closely spaced gen-
erally circumferential lands and grooves.

5. The device of claim 4 wherein the first press roll is
a plain smooth roll engaging the fibrous web at such nip.

6. In a device for expressing liquid from a liquid-bear-
ing fibrous web, in combination, a first press roll, a second
press roll defining with the first roll a press nip, said sec-
ond press roll presenting to such press nip a periphery
defining a muliiplicity of closely spaced lands and recesses,
such recesses receiving liquid at the nip and carrying re-
ceived liquid away from the nip, a press felt wrapping said
second press roll periphery and being formed of a porous
body having liquid-permeability and compressibility under
super-atmospheric pressure at said nip and having, under
subsequent ambient pressure at the off-running side of said
nip, fluid-permeability and expansibility tending to gen-
erate subatmospheric pressure within the body thereof
and, another felt interposed between the fibrous web and
such press felt at the nip, said other felt being formed of
a porous body having at least 25% less expansibility than
said press felt at the off-running side of said nip and there-
by tending to create less internal subatmospheric pressure
than the press felt at the off-running side of said nip means
to separate said inside and outside felts immediately be-
yond said nip at its off-running side.

7. The device of claim 6 wherein said other felt has at
least 25% less compressible volume of voids and said other
felt has at least 25% less fluid-permeability than said press
felt at the off-running side of said nip.

8. The device of claim 7 wherein the second press roll
periphery is defined by a plurality of closely spaced gen-
erally circumferential lands and grooves.

9. The device of claim 8 wherein the first press roll is
a plain smooth roll engaging the fibrous web at such nip.

10. The device of claim 6 wherein the second press roll
periphery is defined by a plurality of closely spaced gen-
erally circomferential lands and grooves wherein such
grooves are sufficiently narrow to substantially preclude
entrance of the felt under nip pressure and sufficiently
numerous to present a total open area on the surface of
not more than substantially 33%.
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and that said Letters Patent are hereby corrected as shown below:

"containing" should read--conditioning--.
"is' should read~-it-,

"2 x 2" should read--2 xz--;

"5 x 2" should read--5 x2--.

"defeate" should read--defeat--.

Signed and sealed this 21st day of September 1971.

(SEAL)

Attest: -
EDWARD M.FLETCHER,JR. ROBERT GOTTSCHALK

Attesting Officer Acting Commissioner of Pate:

!

i FAORM PO-1050 (10-69)



