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Description

FIELD OF THE INVENTION AND RELATED ART
STATEMENT

The present invention relates to a method and an
apparatus for adding minute (fine) fibers or both of
minute fibers and a paper strength increasing agent on-
tothe surface of a wet paper at a press section of a paper
machine for printing paper etc.

FIG. 11 shows a conventionally used paper ma-
chine for printing paper. On this paper machine, a pulp
liquid 1 with a concentration of about 0.9% is ejected
onto a wire 3 at a former section A from a head box 2
as a jet which is uniform in the width direction. At the
former section A, the pulp liquid 1 is dehydrated through
the meshes of the wire 3 by the gravity and negative
pressure, and a wet paper 4 is formed on the wire 3.
After the concentration is increased up to about 18% at
the former section A, the wet paper 4 is conveyed to a
press section B of the next process.

At the press section B, the wet paper 4 is held be-
tween felts 5a and 5b, or put on the felt 5b, and pressu-
rized by rolls or the like to remove water. Further, after
the concentration is increased up to about 40 to 50%
through a plurality of press stages, the wet paper 4 is
sent to a dryer section C.

At the dryer section C, the wet paper 4 is pressed
against the surface of a dryer roll 6 heated by steam, by
which water is removed from the wet paper 4 by evap-
oration to produce a dried paper. This paper is wound
around a reel 7.

The above is a description of a general paper man-
ufacturing process. FIG. 11 shows a paper manufactur-
ing process in which minute fibers, paper force increas-
ing agent, and the like are not added.

The quality items required for printing paper are
smoothness and surface strength. If the smoothness is
low, the ink sticking property is deteriorated. If the sur-
face strength is low, fibers coming off from the paper
surface accumulate on a plate cylinder, blanket, and the
like, which causes whiteness.

Also, in recent years, the lightweight (low basis
weight) of printing paper has been demanded strongly
from the viewpoint of effective use of pulp resource.
When a paper of a low basis weight is manufactured by
the conventional paper making method, the paper thick-
ness is decreased, leading to a decrease in paper rigid-
ity.

To overcome these problems, a paper strength in-
creasing agent such as starch or minute fibers are usu-
ally added inside or outside. The term "adding inside"
means the addition of minute fibers or paper strength
increasing agent to the pulp before a paper is formed,
and the term "adding outside" means the addition of
minute fibers or paper strength increasing agent to an
already formed paper (wet paper or dry paper).

FIG. 12 shows a conventional manufacturing proc-
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ess in which a paper strength increasing agent such as
starch is added outside. In this case, the paper strength
increasing agent such as starch is applied to the paper
by using an applying apparatus such as a 2-roll size
press 8 or a gate roll coater (not shown) installed at a
size press section D on the downstream side of the dryer
section C as shown in FIG. 12. and then the paper is
dried at an after-dryer section E and wound around the
reel 7.

FIG. 13 shows a conventional manufacturing proc-
ess in which minute fibers are added outside. In this
case, a minute fiber suspension 10 is added onto the
surface of the wet paper 4 by being ejected from 1-fluid
or 2-fluid minute fiber suspension supply sprays 9 in-
stalled at the former section A or press section B as
shown in FIG. 13. Subsequently, the paper passes
through the same processes as those shown in FIG. 11,
and is wound around the reel 7.

As described above, the printing paper especially
requires the smoothness, surface strength, and rigidity.
To improve these quality items, a method in which a pa-
per strength increasing agent such as starch or minute
fibers are added inside or outside has so far been used.
However, when these substances are added inside to
the pulp liquid 1 in the head box 2, these substances
flow out through the meshes of the wire 3 together with
water when the paper is dehydrated at the former sec-
tion A, and part of the substances is thrown away without
being recovered. Therefore, the amount of the paper
strength increasing agent or minute fibers added inside
must be increased, resulting in an increase in the cost
of added substances.

When these substances are added outside, a paper
strength increasing agent such as starch and polyacry-
lamide must be applied to the paper by using an apply-
ing apparatus such as a 2-roll size press 8 (see FIG. 12)
or a gate roll coater (not shown) installed following the
dryer section C as described above. For this purpose,
the applying apparatus and drying apparatus such as
the after-dryer section E must be additionally installed,
so that the equipment cost and the running cost of after-
dryer section E is increased.

Also, when minute fibers are added outside, 1-fluid
or 2-fluid minute fiber suspension supply sprays 9 in-
stalled at the former section A or press section B are
used as described above. However, the concentration
of the minute fiber suspension 10 capable of being eject-
ed by these sprays 9 is very low, being about 1.5% or
less. Therefore, when the minute fiber suspension 10 is
suppliedto the surface of the wet paper 4 with the sprays
9, the dryness of wet paper is decreased, so that the dry
load at the dryer section C of the subsequent process
is increased significantly. If the existing dryer apparatus
capacity cannot overcome the increase in dry load at
the dryer section C, a dryer roll must be installed addi-
tionally.
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OBJECT AND SUMMARY OF THE INVENTION

The present invention was made in view of the
above situation, and accordingly an object thereof is to
provide a method and apparatus for adding minute fib-
ers efc. at a press section of a paper machine, in which
the smoothness, surface strength, and rigidity of paper
can be improved by adding minute fibers or both of
minute fibers and a paper strength increasing agent on-
to the surface of a wet paper, an increase in dry load of
adryer section can be restrained slightly, and the equip-
ment cost and running cost can be reduced.

To achieve the above object, the present invention
provides a method for adding minute fibers etc. at a
press section of a paper machine, in which after a
minute fiber suspension with a weight concentration of
3.0 to 5.0% is formed into a film shape on an applicator
roll installed at the press section of the paper machine,
the minute fiber suspension is applied onto the surface
of a wet paper to add minute fibers of 0.2 to 2.0 g/m?
per one surface on the paper surface.

Also, the present invention provides a method for
adding minute fibers etc. at a press section of a paper
machine, in which after a paper strength increasing
agent, which has been added inside to pulp in a head
box or added outside to paper on an applying apparatus
such as a size press in the conventional apparatus and
method, is added beforehand to a minute fiber suspen-
sion with a weight concentration of 3.0 to 5.0% and a
mixed suspension of the minute fiber suspension and
paper strength increasing agent is formed into a film
shape on an applicator roll installed at the press section
of the paper machine, the mixed suspension is applied
onto the surface of a wet paper to add both of minute
fibers of 0.2 to 2.0 g/m2 per one surface and paper
strength increasing agent of 0.5 to 2.0 g/m2 per one sur-
face.

Also, the present invention provides an apparatus
for adding minute fibers etc. at a press section of a paper
machine, comprising an applicator roll, which is dis-
posed so as to face the surface of a press roll installed
at the press section of the paper machine, for forming a
minute fiber suspension film on the surface thereof and
a minute fiber suspension supply box for supplying a
minute fiber suspension to the surface of the applicator
roll.

Also, according to the present invention, film thick-
ness control means for controlling the thickness of sus-
pension film formed on the surface of the applicator roll
is provided at the suspension outlet of the minute fiber
suspension supply box.

The gist of the present invention will be described
below by summarizing the above description:

(a) After a film of a minute fiber suspension or a
mixed suspension of minute fibers and a paper
strength increasing agent is formed on the surface
of an applicator roll 22 disposed at a press section
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of a paper machine, the suspension is applied to at
least one surface of a wet paper 4.

(b) The weight concentration of minute fibers in the
suspension used is set at 3.0 10 5.0%.

(¢) The amount of minute fibers applied to the sur-
face of wet paper is set at 0.2 to 2.0 g/m2 per one
surface of the wet surface 4.

(d) When a film of mixed suspension of minute fib-
ers and paper strength increasing agent is applied
to the surface of wet paper, the amount of minute
fibers is set at 0.2 10 2.0 g/m2 per one surface of the
wet surface 4, and the amount of paper strength in-
creasing agent is set at 0.5 to 2.0 g/m?2 per one sur-
face of the wet surface 4.

It should be understood that the ranges of coating
rates of minute fibres and of strength increasing agent,
and the concentration of fibres in the suspension given
in the preceding five paragraphs are preferred ranges
only, each end of which may each be individually varied
beyond the preferred range.

In this specification, the term "minute (fine) fiber"
means a minute size pulp fiber or pulp fiber chip with a
length not more than about 300 um. A specific example
of this "minute fiber" is a fiber contained in water dis-
charged through the meshes of the wire 3 at a former
sectionlllll of the paper machine. Whereas, the term "pa-
per strength increasing agent" means a chemical
(starch, polyacrylamide, etc.) which is added to the pulp
liquid 1 in the head box 2 or applied to the paper surface
to increase the strength of paper. Although the minute
fiber has an effect of increasing the paper strength, the
terms "minute fiber" and "paper strength increasing
agent" are used in distinction from each other in this
specification because the term "paper strength increas-
ing agent" does not generally include a pulp fiber.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing a configuration
of a press section of a paper machine having a
minute fiber suspension applying apparatus, show-
ing a first embodiment of the present invention;
FIG. 2 is an enlarged arrangement view of a location
where a minute fiber suspension applying appara-
tus is installed (paper machine press part 1P loca-
tion) shown in FIG. 1;

FIG. 3 is a front view showing a configuration of a
minute fiber suspension applying apparatus;

FIG. 4 is a sectional view showing a rod for a minute
fiber suspension applying apparatus;

FIG. 5 is a schematic view showing a configuration
of a press section of a paper machine having a
minute fiber suspension applying apparatus in ac-
cordance with the present invention, showing a sec-
ond embodiment of the present invention;

FIG. 6 is an enlarged arrangement view of a location
where a minute fiber suspension applying appara-
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tus is installed (paper machine press part 1P loca-
tion) shown in FIG. 5;

FIG. 7 is an enlarged arrangement view of a location
where a minute fiber suspension applying appara-
tus is installed (location in front of paper machine
press part 4P) shown in FIG. 5;

FIG. 8 is a schematic view showing a configuration
of a press section of a paper machine having a
minute fiber suspension applying apparatus in ac-
cordance with the present invention, showing a third
embodiment of the present invention;

FIG. 9is an enlarged arrangement view of a location
where a minute fiber suspension applying appara-
tus is installed (paper machine press part 2P loca-
tion) shown in FIG. 8;

FIG. 10 is an enlarged arrangement view of a loca-
tion where a minute fiber suspension applying ap-
paratus is installed (paper machine press part 4P
location) shown in FIG. 8;

FIG. 11 is a schematic view showing a configuration
of a conventional general paper machine;

FIG. 12 is a schematic view showing a configuration
of a conventional paper machine having a size
press section and an after-dryer section; and

FIG. 13is a schematic view showing a configuration
of a conventional paper machine in which a minute
fiber suspension is applied to a wet paper with a

spray.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Embodiments of the present invention will be de-
scribed below with reference to FIGS. 1 10 10. In these
figures, the same reference numerals are applied to the
same elements as those shown in FIGS. 11 to 13, and
the explanation of these elements is omitted.

FIG. 1 is a view for illustrating a first embodiment of
the present invention, showing a press section B of a
paper machine having a minute fiber suspension apply-
ing apparatus 20 in accordance with the present inven-
tion. This minute fiber suspension applying apparatus
20, which is additionally installed at the press section of
a conventional paper machine to apply minute fibers on-
to the surface of a wet paper 4 at the press section B of
the paper machine, is installed behind (on the down-
stream side of) paper machine press part 1P as shown
in FIG. 1.

As shown in FIG. 2, the aforesaid minute fiber sus-
pension applying apparatus 20 is made up of an appli-
cator roll 22 disposed so as to face a 1P top roll 21 com-
posing paper machine press part 1P and a minute fiber
suspension supply mechanism 23 disposed in relation
to the applicator roll 22. As clearly shown in FIG. 3, the
minute fiber suspension supply mechanism 23 includes
a minute fiber suspension supply box 24 for supplying
the minute fiber suspension to the surface of the wet
paper 4 and a film thickness control unit (film thickness
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control means) disposed at a minute fiber suspension
outlet of the minute fiber suspension supply box 24. As
shown in FIG. 3, the film thickness control unit 25 is
made up of a plate spring 26 installed to the minute fiber
suspension supply box 24, a rod holder 27 installed to
the free end of the plate spring 26, a rod which is held
by the rod holder 27 and disposed so as to face the ap-
plicator roll 22 with a small gap at the minute fiber sus-
pension outlet, and an air tube 29 for giving an air pres-
sure to the rod holder 27. By controlling the air pressure
acting on the rod holder 27 from the air tube 29, the pres-
sure for pressing the rod 28 against the applicator roll
22 is regulated, and accordingly the gap between the
rod 28 and the applicator roll 22, and in turn, the film
thickness of the minute fiber suspension 30 passing
therebetween can be regulated.

Thus, the minute fiber suspension supply box 24
performs a function of distributing minute fibers wholly
in the width direction of paper machine and bringing
them into contact with the surface of the applicator roll
22. The rod 28 performs a function of controlling the
thickness of minute fiber suspension film formed on the
surface of the applicator roll 22 by the regulation of a
pressing pressure against the applicator roll 22 or the
gap between the rod 28 and the applicator roll 22. Also,
the applicator roll 22 performs a function of transferring
(applying) the minute fiber suspension film formed on
the surface thereof to the wet paper 4.

The following is a description of the operation in the
case where the applying method in accordance with the
present invention is used by using the press section B
of the paper machine additionally provided with the
minute fiber suspension applying apparatus 20 thus
configured.

First, a minute fiber suspension 30 (see FIG. 3) of
a weight concentration of 3.0 to 5.0% is put into the
minute fiber suspension supply box 24. The minute fiber
suspension 30 is discharged through the minute fiber
suspension outlet of the minute fiber suspension supply
box 24, and is made to pass through a gap between the
applicator roll 22 (300 to 1000 mm in diameter) and the
rod 28 (10 to 50 mm in diameter). Accordingly, as shown
in FIG. 2, a minute fiber suspension film 31 consisting
of the minute fiber suspension 30 of a weight concen-
tration of 3.0 to 5.0% is formed on the surface of the
applicator roll 22. The minute fiber suspension film 31
on the surface of the applicator roll 22 is transferred to
the back surface (wire surface) of the wet paper 4 at a
nip portion between the 1P top roll 21 and the applicator
roll 22 as shown in FIG. 2. Specifically, the wet paper 4
is conveyed to the 1P top roll 21 in a state such as to be
held between a pair of felts 5a and 5b. After the wet pa-
per 4 comes into contact with the 1P top roll 21, the wet
paper 4 together with the felt 5a on the side of the wet
paper top surface is conveyed to the nip portion between
the 1P top roll 21 and the applicator roll 22, where the
minute fiber suspension film 31 on the surface of the
applicator roll 22 is transferred (applied) onto the back
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surface of the wet paper 4 from the applicator roll 22.
The minute fibers transferred onto the back surface of
the wet paper 4 in this manner pass through a plurality
of press nips subsequently, by which the minute fibers
are integrated by entering a fiber network composing the
wet paper surface layer. Thereupon, a paper to which
minute fibers are added can be obtained.

In this case, the film thickness of the minute fiber
suspension film 31, which is formed on the surface of
the applicator roll 22 and transferred to the wet paper 4,
is controlled appropriately by the film thickness control
unit 25 (see FIG. 3). Specifically, the air pressure of the
air tube 29 is controlled, and the pressure at which the
rod 28 is pressed against the applicator roll 22 is regu-
lated, whereby the required thickness of the minute fiber
suspension film 31 being transferred to the wet paper 4
is controlled. The film thickness control means for the
minute fiber suspension film 31 may be configured so
that a small-diameter wire 34 is wound around the sur-
face of the rod 28 of the film thickness control unit 25
shown in FIG. 3as shown in FIG. 4, by which the amount
of the minute fiber suspension 30 passing between the
rod 28 and the applicator roll 22 is controlled.

FIG. 5 shows a second embodiment of the present
invention. This figure shows an example in which a
minute fiber suspension applying apparatus 20a, 20b
having the same configuration as that of the above-men-
tioned minute fiber suspension applying apparatus 20
is additionally installed at two locations behind (on the
downstream side of) paper machine press part 1P and
in front of (on the upstream side of) paper machine press
part 4P at the press section B of the conventional paper
machine. Since the configuration and operation of the
minute fiber suspension applying apparatus 20a dis-
posed behind paper machine press part 1P are the
same as described above as shown in FIG. 6, the ex-
planation is omitted.

As shown in FIG. 7, the aforesaid minute fiber sus-
pension applying apparatus 20b is installed in relation
to an applicator roll 37 disposed corresponding to a
backup roll 36 in front of paper machine press part 4P.
As in the case of the minute fiber suspension applying
apparatus 20a installed behind paper machine press
part 1P, a minute fiber suspension film 38 is formed on
the surface of the applicator roll 37. Subsequently, the
minute fiber suspension film 38 is transferred to the top
surface (felt surface) of the wet paper 4 at a nip portion
between the additionally installed applicator roll 37 and
backup roll 36, and integrated by entering a fiber net-
work composing the surface layer of the wet paper 4
when passing through a 4P press nip. Thereupon, a pa-
per to which minute fibers are added can be obtained.

Although the thickness of the minute fiber suspen-
sion film 38 formed on the surface of the applicator roll
37 is controlled by a method in which the pressure at
which the rod 28 is pressed against the applicator roll
37 is changed, like the aforesaid control of the thickness
of the minute fiber suspension film 31 formed on the sur-

10

15

20

25

30

35

40

45

50

55

face of the applicator roll 22, the thickness of the minute
fiber suspension film 38 may be controlled by winding
the small-diameter wire 34 around the rod 28 as shown
in FIG. 4.

FIG. 8 shows a third embodiment of the present in-
vention. This figure shows a configuration in which a
center roll 40 disposed at the press section is used as
the aforementioned applicator roll 22, and a 4P top roll
41 disposed at the press section is used as the afore-
mentioned applicator roll 37. Specifically, in this case,
the center roll 40 is used as the applicator roll 22 for
applying the minute fiber suspension to the back surface
(wire surface) of wet paper, and the 4P top roll 41 is used
as the applicator roll 37 for applying the minute fiber sus-
pension to the top surface (felt surface) of wet paper.
Even in the case of this configuration, like the above-
described first and second embodiments, the minute fib-
er suspension 30 is applied to the wet paper 4 at the
press section B, by which the minute fiber suspension
film 31, 38 of a given thickness can be transferred to the
surface of the wet paper 4 (see FIGS. 9 and 10).

Although the film 31, 38 of the minute fiber suspen-
sion 30 is applied onto the surface of the wet paper 4 in
the above embodiments, a paper strength increasing
agent such as starch may be put into the minute fiber
suspension 30. In this case, an applying apparatus for
applying a suspension containing both of minute fibers
and paper strength increasing agent is configured.
Thereupon, a paper to which both of minute fibers and
paper strength increasing agent are added can be ob-
tained.

The proper amounts of the minute fibers and paper
strength increasing agent applied to the paper surface
are 0.2t0 2.0 g¢/m2 and 0.5 to 2.0 g/m2 per one surface,
respectively. The reason for this is as follows: If the add-
ing amounts of the minute fibers and paper strength in-
creasing agent are smaller than the above-mentioned
proper amounts, the effect of improving the paper qual-
ity is not achieved. If the adding amounts are larger than
the proper amounts, the effect of improving the paper
quality is not achieved, only resulting in an increase in
the cost of additive.

According to the above-described applying method
and apparatus, by applying (adding) minute fibers or
both of minute fibers and a paper strength increasing
agenttothe surface layer of the wet paper 4 at the press
section B of paper machine, the smoothness, surface
strength, and rigidity of printing paper etc. can be im-
proved.

Also, a high-concentration suspension with a
weight concentration not lower than 3.0% can be ap-
plied. Conventionally, the minute fibers are applied to
the wet paper 4 by using sprays 9 (see FIG. 3) installed
at the former section A or press section B. In this case,
however, the minute fiber suspension cannot be sup-
plied continuously because the minute fibers accumu-
late at the contracted portion near the spray jet and the
spray 9 is clogged if the weight concentration of minute



9 EP 0 881 329 A2 10

fiber suspension exceeds about 1.5%. Contrarily, in the
present invention, a roll-type applying apparatus (apply-
ing apparatus for the minute fiber suspension 30 or ap-
plying apparatus for the minute fiber suspension 30 and
paper strength increasing agent) is configured so that
an applied substance such as the minute fiber suspen-
sion 30 is formed as a film 31, 38 on the surface of the
applicator roll 22, 37, and then it is transferred to the wet
paper 4. Therefore, the contracting portion does not ex-
ist in the piping system for minute fibers (and paper
strength increasing agent), so that the aforesaid "clog-
ging" does not occur even if the weight concentration of
the minute fiber suspension 30 is not lower than 3.0%,
whereby the minute fiber suspension 30 can be supplied
continuously. Thereupon, the minute fiber suspension
30 with a weight concentration not lower than 3.0% can
be applied to the wet paper 4. As a result, by applying
the high-concentration suspension 30 with a weight con-
centration not lower than 3.0% to the wet paper 4, an
increase in dry load at the dryer section C can be re-
strained slightly.

On the applying apparatus in accordance with the
first to third embodiments, unlike 2-roll size press 8 (see
FIG. 12), gate roll coater (not shown), and the like, an
after-dryer section E (see FIG. 12) is not needed, so that
both of the equipment cost and running cost can be re-
duced.

The above is a description of the embodiments of
the present invention. The present invention is not lim-
ited to these embodiments, and various changes and
modifications can be made on the basis of the technical
concept of the present invention. For example, when the
minute fiber suspension or the mixed suspension of
minute fibers and paper strength increasing agent is ap-
plied to the wet paper 4, the suspension may be applied
to both of top and back surfaces of the wet paper 4 as
described above, but sometimes it can be appliedto one
surface thereof only.

As described above, in the adding method of the
present invention defined in claim 1, after a minute fiber
suspension with a weight concentration of 3.0 to 5.0%
is formed into a film shape on an applicator roll installed
at the press section of the paper machine, the minute
fiber suspension is applied onto the surface of a wet pa-
per to add minute fibers of 0.2 to 2.0 g/m2 per one sur-
face on the paper surface. Therefore, the adding meth-
od in accordance with the present invention can achieve
the following various effects described below. First, the
minute fiber suspension applied to the surface of the wet
paper enters voids between the fibers composing the
surface layer of wet paper to bury the irregularities on
the surface of wet paper, and strengthens the bonding
between the fibers, so that the smoothness, surface
strength, and rigidity of paper can be improved. Further,
since the weight concentration of the minute fiber sus-
pension applied to the surface of wet paper is high, be-
ing not lower than 3.0%, the increase in dry load of the
dryer after application can be restrained slightly.
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Also, in the adding method of the present invention
defined in claim 2, after a paper strength increasing
agent is added to a minute fiber suspension with a
weight concentration of 3.0 to 5.0% and a mixed sus-
pension of the minute fiber suspension and paper
strength increasing agent is formed into a film shape on
an applicator roll installed at the press section of the pa-
per machine, the mixed suspension is applied onto the
surface of a wet paper to add both of minute fibers of
0.2 to 2.0 g/m2 per one surface and paper strength in-
creasing agent of 0.51t0 2.0 g/m2perone surface. There-
fore, according to the adding method in accordance with
the present invention, by applying the paper strength in-
creasing agent as well as the minute fibers to the wet
paper, the effect of improving the surface strength and
rigidity of paper can be further increased as compared
with the invention defined in claim 1. Also, since the
weight concentration of the mixed suspension of minute
fibers and paper strength increasing agent is high, being
not lower than 3.0% in this invention, the increase in dry
load of the dryer after application can be restrained
slightly as in the case of the invention defined in claim 1.

Also, in the adding apparatus of the present inven-
tion defined in claim 3, the adding apparatus comprises
an applicator roll, which is disposed so as to face the
surface of a press roll installed at the press section of
the paper machine, for forming a minute fiber suspen-
sion film on the surface thereof and a minute fiber sus-
pension supply box for supplying a minute fiber suspen-
sion to the surface of the applicator roll. Therefore, ac-
cording to the adding apparatus in accordance with the
present invention, the above-mentioned applying meth-
od of the present invention can be used, and the size
press and after-dryer can be omitted, so that the equip-
ment cost and running cost can be reduced.

Also, in the adding apparatus of the present inven-
tion defined in claim 4, film thickness control means for
controlling the thickness of suspension film formed on
the surface of the applicator roll is provided at the sus-
pension outlet of the minute fiber suspension supply
box. Therefore, according to the adding apparatus in ac-
cordance with the present invention, the suspension film
of an appropriate thickness can be transferred (applied,
added) to the surface of wet paper from the applicator
roll depending on the material, type, and the like of wet
paper by the operation of the film thickness control
means.

By applying the applying method and apparatus of
the present invention to printing paper etc. which espe-
cially require the smoothness, surface strength, and ri-
gidity, a high-quality printing paper can be obtained, and
the lightweight (low basis weight) of printing paper etc.
can be attained without decreasing the rigidity.

Claims

1. A method for adding minute fibers etc. at a press
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section of a paper machine, in which after a minute
fiber suspension with a weight concentration of 3.0
10 5.0% is formed into a film shape on an applicator
roll installed at the press section of the paper ma-
chine, said minute fiber suspension is applied onto
the surface of a wet paper to add minute fibers of
0.2 to 2.0 g/m2 per one surface on the paper sur-
face.

A method for adding minute fibers etc. at a press
section of a paper machine, in which after a paper
strength increasing agent is added to a minute fiber
suspension with a weight concentration of 3.0 to
5.0% and a mixed suspension of said minute fiber
suspension and paper strength increasing agent is
formed into a film shape on an applicator roll in-
stalled at the press section of the paper machine,
said mixed suspension is applied onto the surface
of a wet paper to add both of minute fibers of 0.2 to
2.0 g/m2 per one surface and paper strength in-
creasing agent of 0.5 to 2.0 g/m2 per one surface.

An apparatus for adding minute fibers etc. ata press
section of a paper machine, comprising an applica-
tor roll, which is disposed so as to face the surface
of a press roll installed at the press section of the
paper machine, for forming a minute fiber suspen-
sion film on the surface thereof and a minute fiber
suspension supply box for supplying a minute fiber
suspension to the surface of said applicator roll.

An apparatus for adding minute fibers etc. ata press
section of a paper machine according to claim 3,
wherein film thickness control means for controlling
the thickness of suspension film formed on the sur-
face of said applicator roll is provided at the suspen-
sion outlet of said minute fiber suspension supply
box.

A method for adding minute fibers etc. at a press
section of a paper machine, in which a minute fiber
suspension is formed into a film on an applicator roll
installed at the press section of the paper machine,
and said minute fiber suspension is applied onto the
surface of a wet paper to add minute fibers on the
paper surface.

A method according to claim 5 wherein said sus-
pension has a weight concentration of fibres of 3.0
10 5.0%.

A method according to claim 5 or claim 6 wherein
the suspension is applied at a coating rate of 0.2 to
2.0 g/m2 per surface coated.

A method according to any one of claims 5 to 7
wherein the suspension includes a paper strength
increasing agent.
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9.

A method according to claim 8 wherein the paper
strength increasing agent is applied onto the sur-
face of a wet paper at a coating rate of 0.510 2.0 g/
m?2 per coated surface.
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