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ABSTRACT OF THE DISCLCSURE

A papermaking machine has a section for the formation
of paper from pulp slurry fed into the section, which con-
sists of a first part comprising a single wire and dewater-
ing foils and a second part comprising two wires facing
each other and between which the web is enclosed. The
wires of this second part are guided by an adjacent de-
watering box or roll to follow a downwardly curved path.
The invention is particularly characterized by such length
of the first part that the pulp web has time, before enter-
ing the second part, to achieve a degree of felting such
that the fibres are no longer able to move appreciably with
reference to each other. The dewatering box or roll con-
tains multiple chambers, the first of which is maintained
under vacuum and the rest under positive pressures.

The present invention concerns, in a papermaking ma-
chine, a wire section having a single-wire initial portion
with dewatering means, by the aid of which water is re-
moved from the pulp web, and which wire section after
the initial portion becomes one having two wires, this
two-wire portion curving at least at its initial end, guided
by a dewatering roll or dewatering box. With regard to
its essential features, a paper machine wire section of the
kind defined above is known in prior art, e.g., from the
Swedish publicizing document No. 308,244, published on
Feb. 3, 1969, wherein attention is exclusively paid to effi-
cient dewatering, not at all to the escape of additive sub-
stances, such as fillers, or of fine fibres, nor to the low
cleavage strength, which is typical of double wire forms.

In the most commonly employed double wire formers
of prior art, the pulp is supplied to the wire section in the
form of a lean sludge, whereupon either immediately or
after a short single wire run there begins a violent de-
watering action from the pulp web in both directions or
in the same direction as in the single wire part. As a re-
sult, a considerable proportion of the fillers, such as
kaolin, added to the pulp, and also of the fine fibres,
escapes along with the water. Quite obviously this causes
a considerable impairment of the guality of the paper
web, and in particular those characteristics suffer, for the
achievement of which the fillers have expressly been added
to the web. Furthermore, in the operation of double wire
formers of prior art the circumstance has to be taken into
account that in a paper web in the process of being formed
which still has a comparatively high water content and
in which the structure of the paper web has not yet gained
sufficient firmness, the long fibres, too, are relatively free
to move with reference to each other. They tend in fact
to move from the central part of the paper web into its
surface layers when violent dewatering action in both di-
rections is applied. This results in reduced strength of the
central part of the web, with a low cleavage or splitting
strength as its consequence.

In the wire section of a paper machine according to the
invention, the aim is to preserve the well-known ad-
vantages of double wire formers, while at the same time
the drawbacks outlined above shali be avoided. In order
thas this might be achieved, the basic idea of the invention
is to combine a single wire Fourdrinier wet end with a
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wet end comprising two wires, in a manner which shall be
disclosed farther below. In the said single wire part, ac-
cording to the invention, forming of the web takes place
with cautious dewatering. After the pulp web has reached
a degree of felting which is appropriate in view of the
mutual binding of fibres, the wet end becomes a wet end
with two wires, wherein dewatering takes place with high
efficiency and mainly in accordance with the general prin-
ciples of operation of double wire formers, but which may
be improved in certain details as shall be disclosed later.
The abovementioned “appropriate degree of felting,”
which is essential from the viewpoint of the invention, is
not definable, for instance, as a given water content of the
web or as a given initial wet strength, because these fac-
tors, equally as the *appropriate degree of felting” in
view of the present invention, depend on a number of
factors, such as the fibre material, fibre length and degree
of beating of the fibres. In each individual case, however,
the “appropriate degree of felting” from the point of view
of the invention can be unambiguously established.

The aim of the present invention is to eliminate the
abovementioned drawbacks of double wire formers.
Therefore, the invention is characterized in that the single-
wire initial part of the wire section has a length such that
when dewatering is cautiously performed in this initial
part the pulp web has time, before the double wire part,
to achieve a degree of felting such that the fibres are no
longer able to move appreciably with reference to each
other, and that the double wire part is guided by a de-
watering roll or a dewatering box to curve downwardly so
that water is removed in this curved part by effect of cen-
trifugal force and of a pressure zone through the upper
wire and in a direction opposite to that in the single-wire
initial part, the object being to reduce the escape of addi-
tives of the pulp web, such as fillers, and of fine constitu-
ents of the pulp web and to increase the splitting strength
of the paper that is being manufactured.

The invention is described in closer detail in the follow-
ing with reference to the embodiments presented in the
attached drawings.

In the drawing, FIG. 1 shows schematically a wire sec-
tion of a paper machine according to the invention, in
elevational view. FIG. 2 shows in elevational view a wire
section of a paper machine according to another embodi-
ment of the invention.

The wire section according to the invention consists of
two endless wires 2 and 3. One of these wires, 2, is sup-
ported by rolls to run so that immediately after the head-
box 1 there is formed a normal, single-wire forming table
section 5, in connection with which dewatering elements
4 previously known in themselves, such as foils, are op-
erative, In the forming table section 5, cautious dewater-
ing is effected so that the pulp web on this part of wire, 5,
attains a degree of felting such that the fibres (at least the
longer ones) are unable in subsequent dewatering stages
to move with reference to each other, whereby already
on the wire section 5 a comparatively stable fibre struc-
ture and, owing to the cautious dewatering, a high splitting
strength is achieved. Following after the single-wire sec-
tion 5, the wires 2 and 3 constitute a double-wire section.
This has been arranged to curve, either after a short pre-
ceding planar part or immediately in its initial part as
FIG. 1 shows. In the curved portion 6 thus produced, a
dewatering box 7 or a dewatering roll has been fitted to
act.

According to FIG. 1, the dewatering box 7 has four
separate chambers 7a, 7b, 7c and 7d. A vacuum acts in
the chamber 7d which is first in the direction of travel of
the pulp web and this chamber has been provided with
a water drain pipe 8. A positive pressure (<) acts in the
other chambeis 7a. 7b and 7c. Pressure gauges 14a, 140,
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14¢ and 144 are connected by pipes 16 with the chambers
Ta, '1b, 7c and 7d, respectively. They are also connected
with pressure-regulating valves 15a, 15b, 15¢ and 15d.
An air pump 17 produces pressure higher than atmos-
pheric pressure in chambers 7a, 76 and 7c¢, while an air
pump 18 produces vacuum in chamber 7d. Furthermore,
the centrifugal force resulting from the curved path con-
tributes to the dewatering action. The positive pressure
and centrifugal force urge the water in a direction op-
posite to that in the single-wire initial part 5, which serves
to counteract the one-sided distribution of fine constitu-
ents and additives caused by the undirectional dewatering
on the initial wire part 5, because said substances are still
able to undergo displacement in the otherwise stable fibre
structure. The water removed from the web on the top-
side is collected in a save-all 9. According to FIG. 1, the
double wire section continues with planar configuration
up to the suction roll 11, and in this part, furthermore,
suction boxes 10 and save-all elements 13, previously
known in themselves, are operative. In the dewatering
'box 7, the suction (—) and positive pressure (--) may
be regulated in order to influence the rate of dewatering
so that a symmetric fibre structure and fine constituent
and additive distribution is achieved. Moreover, the posi-
tive pressure (-4-) relieves the load of the wire and also
aids the escape of water to the topside of the wire.

According to FIG. 2, the double wire part has after
the curved portion & another curved portion 6a, which
has been shown as curving upwardly. In connection with
this curved part 6a, too, a dewatering element 12 has
been provided within the wire loop 3. The wire loop 3
may also be replaced by a shorter wire loop 3a, as has
been indicated with dotted lines in FIG. 2. In the de-
watering element 12 most appropriately a positive pres-
sure is applied.

The invention is not confined to the embodiment ex-
amples presented in the foregoing. For instance, the num-
ber of curved sections may be more than two, causing al-
ternating dewatering action through the upper wire and
through the lower wire so that the above-described aims
of the invention are achieved.

I claim:

1. In a paper machine, a wire section having a first
wire forming a single-wire initial portion with first de-
watering means, by the aid of which water is removed
from the pulp web, and which wire section after said
injtial portion comprises a second wire creating a two-
wire portion, second dewatering means guiding said two-
wire portion to be curved downwardly at least at its initial
end, characterized in that said single-wire initial por-
tion of the wire section has a length such that when
dewatering of the pulp web is cautiously performed in
said single-wire initial portion, the pulp web achieves be-
fore the two-wire portion a degree of felting such that
the fibres in the pulp web are no longer able to move
appreciably with reference to each other, and that said
two-wire portion is guided by said second dewatering
means to curve downwardly so that water is removed in
connection with said second dewatering means mainly
by effect of centrifugal force through the upper wire of
the two-wire portion and in a direction opposite to that
in the single-wire initial portion, the object being to re-
duce the escape of additives of the pulp web, such as
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fillers, and of fine constituents of the pulp web, and to
increase the splitting strength of the paper that is being
manufactured, wherein said second dewatering means
comprises a dewatering box which has means for form-
ing several consecutive chambers, means for adjusting the
pressures in said chambers in order to achieve a sym-
metrical fibre structure of the pulp web, of which cham-
bers in the one which is first in the direction if travel
of the pulp web or in those which are first in said direc-
tion a vacuum has been arranged to act, and in the sub-
sequent chamber or chambers, a positive pressure has
been arranged to act.

2. In a paper machine, a wire section having a lower
wire constituting a. single-wire initial portion with first
dewatering means consisting of dewatering foils, by the
aid of which water is removed from the pulp web, and
which wire section after said injtial portion comprises a
two-wire portion consisting of said lower wire and an
upper wire, second dewatering means guiding said two-
wire portion to be curved downwardly, characterized in
that the length of said single-wire portion is at least one-
half of the length of the two-wire portion, so that, when
dewatering of the pulp is performed in said single-wire
initial portion, the pulp web achieves before the two-wire
portion a degree of felting such that that fibres in the pulp
web are no longer able to move appreciably with reference
to each other, that said second dewatering means con-
sists of a dewatering box with downwardly curvilinear
face against the lower wire of said two-wire portion at
the initial end of the two-wire portion, and that said
two-wire portion is guided by said dewatering box to
curve downwardly at its initital end so that water is re-
moved in connection with said dewatering box mainly
by effect of centrifugal force through the upper wire of
the two-wire portion and in a direction opposite to that
in the single-wire initial portion, the object being to re-
duce the escape of additives of the pulp web, such as
fillers, and of fine constituents of the pulp web, and to
increase the splitting strength of the paper that is being
40 manufactured, said dewatering box comprising means for
forming several consecutive chambers and openings from
said chambers to said curvilinear face of said dewatering
box, means for adjusting the pressures in said chambers
in order to achieve a symmetrical fibre structure of the
pulp web, of which chambers the first in the direction of
web travel is maintained under vacuum, and in the sub-
sequent chamber or chambers a positive pressure is ar-
ranged to act.
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