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@ Method of formation of a fibrous web in a papermachine and apparatus for accomplishing the

method.

&) In a method for forming a fibrous web in a
papermachine, stock suspension is supplied into a
wedge-like space or a gap (13), converging in the
direction of supply of the stock and being formed
between fabrics (1,2) pervious to water, such as

wires. The fabrics (1,2) are supported on deck ele- .

ments of dewatering spaces (5.6). The deck ele-
ments of the dewatering space (6) on the side of one
(2) of the fabrics effect a load with a desired force
resiliently on said fabric (2).
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Method of formation of a fibrous web in a papermachine and apparatus for accomplishing the method

The invention relates to a method of forming a
fibrous web by draining in a papermachine, the
method being more precisely defined in the pre-
amble of Claim 1. The invention also relates to a
web forming zone by means of which said method
can accomplished and which is defined in the
preamble of Claim 6.

The twin-wire web forming zones of a paper-
machine, so called formers, have been the object
of intensive development work during the past two
decades. The known constructions can be divided
in three basic types, namely roll formers, blade
formers and forcibly-guided gap formers.

it is characteristic of roll formers that a jet from
a head-box is guided to a gap formed by two
wires. Both wires travel over a roll having a large
diameter and, as a rule, an open surface. Due to
the tension of the outer wire, pressure is effected in
the web, squeezing water out of the suspension
and thus filtering fibrous suspension so as to form
a paper web. The dewatering takes place quickly,
even violently. Consequently, the formation of the
web becomes grain-like and the filler pariicles as
well as the fines of the fibres contained in the
suspension are washed off. Their retention in the
paper is, however, desirable for the sake of print-
ability of paper.

The so-called blade formers include a gap
formed by two wires as well, but in this case the
curvaiure is achieved by means of the blades of
ihe foils being mounted along the direction of the
web ai the periphery of a large circle. The radius of
curvature may be several metres. If the web trav-
elled following the arc of said circle, the average
pressure so formed would be lower. The wires and
the web therebetween travel, however, siraight
from one blade to another, forming a polygon and
the blades of the foils impart pressure impacts to
the web as it travels over the blade. This results as
a rule in a better formation of the bottom of the
web and consequently in better quality of paper in
comparison to the above-mentioned case, but the
even more effective washing away of fines than in
case of roll formers constitutes a drawback. Fur-
ther. wear of said foils and a great need for service
and driving energy as the consequenses are
drawbacks.

Further, the forcibly-guided gap being consti-
tuted of stationary dewatering means is well known.
This type forms the object of the present invention.
The gap is adjustable and it converges in the
travelling direction of the web. The pressure devel-
oped in the web presses water through decks
having holes or slits and into dewatering boxes
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divided into separate chambers in the cross ma-
chine direction. From each chamber the water is
removed via a control valve back to the circulation.
By adjusting the valves the pressure and con-
sequently also the dewatering circumstances can
be largely controlied. A gap former of the above
type is disclosed e.g. in Finnish publication No.
63077 of accepted patent application and in US-
Patents Nos. 3 823 062 and 3 847 731.

Forces causing deflection in the boxes, origi-
nating from the pressure, constitute a disadvantage
in the construction of the above-mentioned former,
and the control over these forces becomes more
difficult in connection with present great machine
widths. Morover, the construction requires a com-
plicated control system in order io reach a satisfy-
ing dewatering result.

it is an object of the invention to provide a
method and an apparatus making it possible to
avoid the disadvantages discussed above and to
gliminate the disadvantages of all the above men-
tioned types of formers, but at the same time
making it possible to incorporate the advantages
thereof.

According to the invention, the purpose is
achieved with a method the characteristics of which
are presented by the characterising portion of
Claim 1. The apparatus making it possible to
achieve the above-mentioned advantages com-
prises features presented by the characterising
portion of Claim 6. As the deck elements of the
dewatering spaces are arranged to effect a load
with a desired and suitable force on the stock layer
traveiling between the wires, a controlled filtering of
water from the stock suspension can be achieved
and the deflection of the boxes as a result of
pressure is avoided.

The accompanying subclaims show some pre-
ferred characteristics of the invention. Thus, the
deck elements can be arranged to effect a load
separately from esach other, each with a desired
force on the wire. The forming of flocks can also be
prevented by means of a suitable mechanical high-
frequence vibration or steam implosion. The inven-
tion has further various advantageous construc-
tional alternatives, e.g. the deck elements can be
supported in the frame of the machine by means of
resilient means effecting resiliency either in such a
manner that they are fastened onto the dewatering
spaces, which in turn are fixed through said resil-
ient means on the machine frame or on a part
stationary in relation to the frame during the de-
watering, or in such a manner that the resilient
means allowing the resiliency support the deck
elements on the structure of the dewatering spaces
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and the latter are stationary in relation to the ma-
chine frame or to a part stationary in relation to the
frame during the dewatering. The dewatering
spaces can be adjustable with mechanisms known
per se into a suitable position with regard to the
machine frame for adjusting the width of the gap.

The generating of the resilient load force in
accordance with the invention, i.e. the load pres-
sure, on the stock suspension creates a filtering
pressure therein and effects controlled drainage
making it possible to obtain an evenly growing
fibrous layer deposited on both wires. The layer
acts as a filter for the remaining suspension. The
invention makes it possible fo effect drainage in so
slow a manner as possible in a long narrow gap
and the filtering can be so effected that a thinner
region which naturaily is more pervious to water
tham the surrounding regions receives more flow of
fibres. The formation of flocks can so be avoided in
order to obtain best possible quality of paper.

In addition, it is necessary that, due to the
great variety of paper types and available raw
material componenis of paper, the dewatering is
controllable in particular at this initial stage. It is
also important, that the formation of flocks, which
the fibres tend to do, can be prevented and flocks
that are already formed can be broken down until
later dewatering stages where flocks are no more
formed after the fibres are bound together to a
uniform fibrous network. .

As said filtering layer has been deposited on
the wire, the rest of the suspension is rapidly
drained so that the spontaneous formation of flocks
is prevented or it will stay at as low level as
possible.

The invention will be explained in more detail
in the following description with reference to the
accompanying drawings, wherein

Figs. 1a and 1b are side views of the web
forming zone according to the invention, and

Fig. 2 is a side view of a preferred embodi-
ment of the deck elemenis according to the inven-
tion.

A gap 13 of the web forming zone of the
invention is formed by a wedge-shaped space that
is formed between two wires 1 and 2. The wires 1
and 2 travel in a manner known per se over their
respective breast rolis 4 and after wrapping round
said rolls within a predetermined sector they con-
verge, travelling upwards towards each other, for-
ming the above-mentioned space, and join on a
forming rolt 3 with a large diameter (2000 mm).

The wires 1 and 2 travel at the location of the
gap 13 following a straight path and forming the
walls of the gap. In this portion the wires are
supported by dewatering boxes on their opposite
sides, said boxes having decks provided with slits.
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The boxes supporting the wire 1 are designated 5
and the boxes supporting the wire 2 are designated
6.

Fig 1b shows the construction of the gap in
more detail. The wire 1, constituting in this case
the primary wire, is supported by deck elements
11a, 11b, etc. of the dewatering boxes 5a, 5b, etc.
being situated one after the other in the direction of
travel of the wire. The dewatering boxes 5 are in
turn rigidly supported by a frame beam 8 in the
machine. The wire 2, constituting in this case the
secondary wire, is on its opposite side supported
by deck elements 12a, 12b, etc. of the dewatering
boxes 6a, Bb, etc. being situated one after the
other in the direction of travel of the wire, and the
deck elements are provided with holes or slits. Said
deck elements-are fixed on the dewatering boxes 6
immovably with regard to the boxes. In order to
effect a load with a desired force on the face of the
wire 2 by means of the deck elements, the bottom
parts of the dewatering boxes 6 are at least at both
ends of the boxes resiliently supported by a frame
beam 9 in the machine through pneumatic bellows
7 (Fig. 1a). In the longitudinal direction of a single
box, i.e. in the cross machine direction, there is
preferably several bellows 7 supporting it. On the
side of the secondary wire 2, there is in the case
shown by the Figure a wet suction box 10 being
situated after the plurality of the resiliently sup-
ported boxes 6, and this box supports both wires |
before they are wrapped round the roll 3.

As seen in the direction of travel of the wire,
the wire 2 is supporied by a plurality of successive
boxes 6a, 6b, each of them being mounted on the
frame beam 9 through its own bellows 7a, 7b
respectively. The bellows are supported on one
side on the bottom parts of their respective boxes
and on the other side they are fixed on the frame
beam 9. Since said dewatering boxes are arranged
successively in the direction of travel of the web
and each of them is separately caused to effect a
load with a predetermined force on the wire, it is
possible to obtain such dewatering profile as de-
sired in the machine direction of the former.

The dewatering boxes 6 can further be adjust-
able with the aid of any known suitable mechanism
into a suitable predetermined position before the
dewatering process is started, so that the width of
the gap can be adjusted.

The following is a description of the dewatering
events in the direction of travel of the web.

Fibrous suspension, i.e. stock, is introduced in
a vertical direction upwards into the gap 13 through
a supply device 14, wherefrom the stock passes
into the gap where dewatering starts immediately
through the wires 1 and 2. At the inlet of the gap
13, a high-frequency mechanical vibration, prefer-
ably within ultrasonic range, is supplied into the
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stock for breaking down the flocks, or at this point
steam implosion is utilised. The point of breaking
down the flocks is designated by arrow A in Fig. 1.
The mechanical vibration can be effected e.g. by
means of the first resiliently supported deck ele-
ment 12a as seen in the direction of supply of the
stock.

The gap 13 tapers slowly in the direction of
travel of the wires so as to bring about gentle
dewatering. Unneccessary violent changes in pres-
sure, possible damages and a complicated control
system which otherwise would be present are
avoided in fact by arranging the above-mentioned
boxes 6a.6b etc. on the side of the secondary wire
2 to be resiliently supported by the frame of the
machine. The resiliency is accomplished by in-
troducing into the bellows assemblies 7a, 7b efc. a
suitable pressure of a compressible medium, such
as air, in which event each deck element 12a, 12b,
etc. is used in effecting a load with a desired force
Fa, Fb, etc. , respectively, on the wire without any
deflection of the boxes in their longitudinal direc-
tion. Even a slight deflection in a box would result
in variations in thickness in the web in cross ma-

chine direction, which in turn would result in the’

paper so manufactured being refuse.

Each deck element 12a, 12b, efc. is caused to
effect a load with a desired force Fa, Fb, etc.,
respectively, on the wire 2 separately of each oth-
er. This resuits in a controlled dewatering process
along the length of the gap.

As the deck elements are pressed against the
wire 2 due to a suitable pressure prevailing in the
bellows 7a, 7b etc., they bring about an external
pressure into the stock layer. Because the liquid in
question is flowing with a great velocity, the exter-
nal pressure causes a decrease in velocity in such
a manner, that the resulting static pressure is equal
to the external pressure according fo the law of
Bernoulli. The flow generated in the stock layer and

having the direction of the plane of the layer is

necessary for breaking down flocks formed and for
conveying new stock at points where the dewater-
ing through the wire occurs most easily.

The water drained through the wires 1 and 2
on both sides is squeezed into the boxes 5 and 6,
wherefrom it is led back into the circulation system
in a manner known per se. Because the dewatering
is effected by means of the filtering pressure, no
suction is needed in this case. However, the de-
watering boxes can be provided with reduced pres-
sure for example by means of a so-called suction-
leg. Further, it is important to be able to control the
amount of water drained away from the different
sides of the web. This can be realised in the former
of the invention in two ways, on one hand in a
manner of well-known forcibly-guided formers by
adjusting the amount of water removed from the
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boxes e.g. using flow restricting devices, as de-
scribed in Finnish publication No. 63077 of ac-
cepted patent application and in US-Patent 3 823
062, or alternatively by equipping the boxes with
replaceble deck elements having varying open
area.

After the fibrous layers has been deposited on
the surfaces of both wires and they join together at
the outlet end of the gap, the second portion of the
former is reached, this portion of the former being
formed by a roll 3 with an open surface and a large
diameter (2000 mm). The joint run of the wires
wraps round the periphery of the roll over a pre-
determined sector and it will be directed on the
side of the primary wire 1. At this location the
dewatering takes place due to the tensioning of the
secondary wire 2, and the dewatering pressure is
now constant, giving optimum retention as resuit.

After the roll 3 the wires are so guided that
they become separated from each other and the
web 15 travels, supported by the primary wire 1,
further into the press section of the paper machine,
which is not shown in more detail in this connec-
tion.

Fig. 2 illustrates one embodiment of the ap-
paratus according to the invention, shown as a side
view. The embodiment includes stationary dewater-
ing spaces and deck elements with the resilient
load upon the wire and being supported by the
dewatering spaces. The single dewatering box 6 is
divided in compartments 6a, 6b etc. Corresponding
deck elements 12a, 12b etc. at the location of
respective compartments are loose from the de-
watering box 6. Each deck element comprises
elongate support bars 16 ,aligned parallelly to the
direction of travel of the wire 2 and including ce-
ramic dewatering ribs or foils 17 fixed on the bars,
extending transversely in relation of the direction of
travel of the wire and lying against the reverse side
of the wire 2. The deck elements are connected to
each other succesively through an endwise joining
arrangement of the supporting bars 16 by means of
notched junctions 18 being formed at the ends of
the support bars and enabling the bars 16 to move
in a direction perpendicular to the plane of the wire
2. At the location of each notched junction there is
a transverse support bar 19, supporting the point of
junction of two successive deck elements. At each
partition wall separating successive compartments
pa, 6b from each other there is disposed a trough-
or gutter-shaped elongate member 20 extending
transversely in relation to the direction of travel of
the wire and accommodating a pneumatic load-
hose or -tube 7', which is in contact with the
support bar 19 at the junction of the deck elements
and extends parallelly to said bar. The operational
principle of the pneumatic load-hose or -tube 7 is
similar to that of the bellows in Fig. 1a. The adjust-
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ment of the pressure prevailing within the hose or
tube 7 results in a movement due to the deforma-
tion of the hose or tube, the movement causing a
change in the position of the successive deck
elements 12a, 12b with regard to the dewatering
box 8. A desired filtering pressure can be created
in the flow passing within the gap at the location of
each deck element 12a, 12b, eic. according to the
invention.

As the wires travel in vertical direction, the
lowermost deck element with resilient load can be
supported at its lower edge by the suction box 6
and the following elements can be succesively
supported by the upper edges of the respective
preceding lower elements by means of the notched
junctions 18. The mounting of the deck elements is
ensured with the aid of safety springs 20 attached
thersto and which at their opposite end can be
affixed for example onto the bottom part of the
dewatering spaces 6a, 6b, etc.

The invention can be of course be modified
without departing from its idea represented by the
accompanying claims. It is essential that the inven-
tion provides a long gap converging in the direction
of the travel and making it possible to produce
paper from stock as a result of a controllable
drainage. This control is based on creating a filter-
ing pressure by dewatering boxes, which exert load
with a desired and suitable force on the stock layer
travelling between the wires. Due to the long gap
the stock layer is at each portion of the gap ex-
posed to a uniform pressure for a sufficiently long
time resulting in equalising of grammage in the
web so produced.

Claims

1. Method of forming a fibrous web in a paper-
machine, in which method stock is introduced into
a wedge-like space or a gap 13, converging in the
direction of supply of the stock and being formed
by a space located between fabrics (1, 2) pervious
to water, such as wires, which are situated within a
web forming zone, the fabrics (1, 2) being sup-
ported by a deck element/deck elements of de-
watering spaces (5, 6), characterised in that the
deck element/deck elements (12) of the dewatering
space (6) on the side of at least one (2) of the
fabrics effects a load with a desired force (F)
resiliently on said fabric (2).

2. Method as claimed in claim 1, characterised
in that the deck element/deck elements (12} of the
dewatering space (6) on the side of one (2) of the
fabrics effects a load with a desired force (F)
resiliently on said fabric (2) while the deck
element/deck elements (11) of the dewatering
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space (5) on the side of the other (1) of the fabrics
is stationary in respect of the frame (8) during the
dewatering.

3. Method as claimed in claims 1 or 2, charac-
terised in that the resilient load is effected by
means of deck elemenis (12a, 12b) which are
situated succesively in the direction of travel of the
fabric (2) and effect a load with a desired force (Fa,
Fb) on the fabric (2) separately from each other.

4. Method as claimed in any of preceding
claims, characterised in that the formation of flocks
is prevented by supplying into the gap (13) energy
in the form of a mechanical high-frequency vibra-
tion, preferably in the ultrasonic range, or in the
form of steam implosion, said energy causing the
breaking down of flocks.

5. Method as claimed in any of preceding
claims, characterised in that the filtering pressure
in the gap (13) increases continuously in the direc-
tion of travel of the web.

6. Web-forming zone in a papermachine, the
zone comprising a wedge-like space converging in
the direction of supply of the stock and being
situated between two fabrics (1, 2), such as wires,
i.e. a gap (13), the fabrics (1, 2) being supported
by deck elements of dewatering spaces (5, 6),
characterised in that the deck element/deck ele-
ments (12) of the dewatering space (6) on the side
of at least one (2) of the fabrics isl resiliently
supported through resilient means (7; 7) by a part
(9) being stationary in respect of the frame of the
machine during the dewatering for effecting a load
on said fabric (2) with a desired force (F).

7. Web-forming zone as claimed in claim 6,
characterised in that the deck eiement/deck ele-
ments of the dewatering space (8) on the side of
one (2) of the fabrics are supported resiliently and
the deck element/deck elements (11) of the de-
watering space (5) on the side of the other (1) of
the fabrics are arranged to be in a stationary posi-
tion in respect of the frame (8) of the paper-
machine during the dewatering.

8. Web-forming zone as claimed in claims 6 or
7. characterised in that the deck elements (12a,
12b) are situated succesively in the direction of
travel of the fabric (2) and are separated from each
other, and are each mounted through their respec-
tive resilient means (7a, 7b; 7') on the frame (9) of
the machine.

9. Web-forming zone as claimed in any of
claims 8 to 8, characterised in that the dewatering
space (6) comprises succesive dewatering spaces
(6a, 6b) separated from each other and being at
their bottom parts supported resiliently through re-
silient means (7a, 7b) by a part being stationary in
respect of the machine frame during the dewater-

ing.
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10. Web-forming zone as claimed in any of
claims 6 to 8. characterised in that the deck ele-
ments (12a, 12b) are resiliently supported through
resilient means (7') by a part being stationary in
respect of the machine frame during the dewater-
ing, such as by the dewatering space (6) .

11. Web-forming zone as claimed in any of
claims 6 to 10, characterised in that the resiliency
of the resilient means (7) is adjustable for adjusting
the load force (F) exerted upon the fabric.

12. Web-forming zone as claimed in claim 11,
characterised in that the resilient means are con-
stituted of bellows, hoses, tubes, or the like (7; 7)
being adjustable by means of pressure of a me-
dium.

13. Web-forming zone as-claimed in claim 12,
characterised in that the medium is a compressible
medium such as air.

14, Web-forming zone as claimed in any of
claims 6 to 10, characterised in that it comprises
means for supplying into the gap (13) of energy
breaking down flocks formed, such as a high-fre-
guency mechanical vibration, preferably within ul-
trasonic range, or energy obtained by means of
steam implosion.

15. Web-forming zone as claimed in claim 14,
characterised that said means are constituted of
one or several deck elements (12) of the dewater-
ing space (6), said elements being located at the
inlet of the gap (13).

16. Dewatering zone as claimed in claim 15, -

characterised in that the deck element/elements
constituting the vibration means are formed by the
deck element/deck elements (12) supported resil-
iently through the resilient means (7) as claimed in
claim 8.
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