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(57) ABSTRACT 

Fibrous stock is supplied by a paper or board machine head 
box (1) between looped forming Wires (11, 12). Water is 
removed in a tWo part ?rst deWatering Zone (Z1), the ?rst part 
formed by a suction forming roll engaging a forming Wire 
(12) and the second part formed by a ?xed forming shoe 
engaging opposite a forming Wire (11). The Wires (11, 12) are 
guided so the ?rst deWatering Zone causes essentially non 
pulsating deWatering in the stock. Water is removed in a 
second deWatering Zone (Z2) formed by ?xed deWatering 
blades (21) on the other side of the Wires (11, 12) and sup 
ported against the stock therebetWeen (21) and on the oppo 
site side of the Wires (11, 12) by deWatering blades (24), 
loaded in a controlled manner against the ?xed deWatering 
blades (21) at gaps (22) between these so that pulsating deWa 
tering is caused in the second Zone (Z2). 
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FORMING OF A PAPER OR BOARD WEB IN A 
TWIN-WIRE FORMER OR IN A TWIN-WIRE 

SECTION OF A FORMER 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/525,275, ?led Feb. 22, 2005, Which Was a 
US. national stage application of International App. No. 
PCT/FI2003/000481, ?led Jun. 16, 2003, and Which claims 
the bene?t of priority of US. provisional apps. Nos. 60/405, 
372 and 60/405,373, ?ledAug. 23, 2002, the disclosures ofall 
of Which applications are incorporated by reference herein. 

STATEMENT AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH AND DEVELOPMENT 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

[0003] The present invention concerns forming of a paper 
or board Web from aqueous Wood ?bre stock. More speci? 
cally, the invention concerns a method and device for forming 
paper or board at a high speed in the early stage of Web 
formation. 

[0004] When making paper of aqueous Wood ?bre stock, 
the initial formation Was then done on one forming Wire, such 
as a Fourdrinier Wire part, or in a tWin-Wire former, such as the 
so-called gap former, Wherein a pair of opposite Wire loops 
traveling in the same direction forms a closing gap, into Which 
a stock jet is supplied from a headbox into the space betWeen 
the forming Wires, Water is removed from the stock through 
the forming Wires in order to start formation of the paper Web 
by leaving the Woodpulp ?bres randomly distributed on the 
forming Wire or in betWeen the forming Wires traveling 
together. 
[0005] Depending on the quality of the paper or board to be 
made, ?bre pulps of different types are used. The quantity, 
With Which Water can be removed from different ?bre pulps in 
order to bring about a paper product of good quality, is a 
function of many factors, such as, for example, a function of 
the desired standard of the paper product, of the desired 
caliper of the paper product to be made, of the design velocity 
of the paper machine, and of the desired standard of ?nes, 
?bres and ?llers in the ?nal paper product. 

[0006] It is knoWn in the state of the art to use forming shoes 
to guide one or tWo forming Wires on the forming section of 
the paper machine. It is also knoWn to use a so-called forming 
roll equipped With an open, for example, perforated surface to 
receive Water through the forming Wire into the interior of the 
forming roll from the ?bre pulp supported by the outer surface 
of the forming Wire. 

[0007] It is further knoWn to use a forming shoe, Whose 
surface has grooves starting in the doWnfeed direction from 
the leading edge of the forming shoe and extending at a small 
angle in relation to the machine direction (that is, in relation 
to the traveling direction of the paper Web through the paper 
machine). 
[0008] Devices of several types are knoWn in the paper 
machine’s forming section, that is, in the former, such as foil 

May 22, 2008 

blades, suction boxes, hitch rolls, suction rolls and rolls pro 
vided With an open surface, Which have been used in several 
different formations and sequences When trying to optimiZe 
the quantity of exiting Water, the time and the location during 
the paper Web formation. The making of paper is still an art in 
part in that simply removing Water as quickly as possible Will 
not produce a paper product of optimum quality. In other 
Words, the production of a high-quality paper product at high 
velocities, for example, at approximately 2000 m/min, is a 
function of the quantity of removed Water, of the manner in 
Which Water is removed, of the duration of deWatering and of 
the location Where Water is removed from the stock or in 
betWeen the forming Wires. 

[0009] Earlier When paper machines operated at loWer 
velocities, for example at 900-1200 m/min, relative utiliZa 
tion of the above-mentioned factors could vary in order to 
achieve the desired quality in the paper product. In addition, 
When desiring to maintain or improve the product quality 
When making a product at higher speeds, unforeseen prob 
lems Will occur in most processes, so that either the produc 
tion quantity must be reduced to maintain or achieve the 
desired quality or the desired quality must be sacri?ced in 
order to achieve a higher production quantity. 

[0010] The blade elements or foils of earlier forming shoes 
or blade shoes had a forming shoe surface of a curved or 
planar shape, they had several gaps in betWeen the blade 
elements, Which extended in the longitudinal direction over 
the blade element length. The gaps for their part de?ne lead 
ing edges for the blade elements, Which blade elements are 
arranged in the cross-machine direction at right angles to the 
traveling direction of the forming Wire. Such an arrangement 
Works Well. The stock jet is directed against the forming Wire 
over the leading edge of the forming shoe/blade in such a Way 
that a part of the Water in the stock jet Will travel through the 
forming Wire and end up beloW the shoe/blade. Each foil, 
blade element or forming shoe is either open to atmospheric 
pressure at its bottom or they are connected to an underpres 
sure source in order to improve deWatering by forcing Water 
into gaps in betWeen adjacent foils or blade elements. The 
blade elements form the top surface or deck of the foil or 
forming shoe. 

[0011] HoWever, With increasing paper machine velocities 
to make paper products With ever improved economy, neW 
phenomena begin occurring in connection With the paper 
machine’s runnability and also relating to the appearance and 
internal structure of the produced paper product. Most of 
these changes are not desirable. 

[0012] These phenomena may occur in different forms, 
such as an undesirable distribution of ?nes and ?llers in the 
paper product’ s surface or internal parts, Whereby the accept 
able retention or ?ner retention Would decrease. These 
changes and imperfections are disastrous for the paper prod 
uct and affect its saleability. 

[0013] There are tWo techniques in principle, Which are in 
general use in the formation of printing stock and Writing 
paper, that is, blade type gap formers and roll gap formers. 
Both these techniques have certain advantages and disadvan 
tages, of Which the folloWing may be listed. 

[0014] Advantages of the roll gap former are that the 
impingement of the headbox jet onto a roll having a relatively 
large radius is very insensitive to minor geometrical errors in 
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the jet quality and to external effects, such as Windage and 
Water drops, that Z direction properties, such as regards ?llers 
and anisotropy, can be achieved and excellent tWo-sidedness 
due to the fact that a ?bre mat is formed at ?rst at the same 
time on both Wires at a constant (that is, non-pulsating) deWa 
tering pressure, and that a good retention can be achieved due 
to the fact that initially a constant (that is, non-pulsating) 
deWatering pressure exists in the deWatering Zone. A consid 
erable disadvantage of this technique is that rotation of the 
forming roll results in a vacuum pulse on the exit side of the 
roll nip. This pulse Will partly damage (crush) the formed 
paper structure as it travels from the Zone With a constant 
pressure into the folloWing Zone With a pulsating pressure, if 
the paper is too Wet at this point. In practice, this limits the 
formation quality of this type of former, because the quantity 
of Water, Which can be made to transfer into the pulsating 
deWatering Zone, is limited by this vacuum pulse. Essential 
disadvantages are also the costs of the forming roll and its 
spare parts as Well as the roll’s need of maintenance and the 
resulting time of machine shutdoWn. Another noticed prob 
lem With the roll gap former is the insuf?cient deWatering 
capacity at high speeds (>1600 m/min) and With dense pulps. 

[0015] Advantages of the blade type gap former are that 
because to begin With the jet deWatering is carried out at a 
pulsating pressure, the formation potential of this type of 
former is very good. Since all deWatering components are 
?xed, acquisition and maintenance costs are loWer than When 
using a roll as the ?rst deWatering device. 

[0016] This technique has the folloWing disadvantages, 
among others. The jet inpingement onto a shoe having a 
relatively large radius and constructed to create pulsating 
deWatering is very sensitive to numerous errors. This is the 
main limitation of an ef?cient operation of formers of this 
type. The initial deWatering is quite asymmetric, Which 
results in a very one-sided paper structure in the Z direction, 
especially as regards ?llers and anisotropy. Because deWater 
ing of the pulp is initially done With a pulsating pressure, the 
retention is loW. 

[0017] As regards the state of the art, reference is also made 
to US. Pat. No. 5,798,024; US. patent application publica 
tionNo. 2001/0025697, noWU.S. Pat. No. 6,372,091; andGB 
patent No. 1,288,277. 

SUMMARY OF THE INVENTION 

[0018] With the aid of the present invention the above 
mentioned drawbacks and disadvantages have been elimi 
nated or reduced, Which are caused by the forming shoe or 
blade element on the paper machine’s forming section to the 
production and quality of the paper product. A method is 
provided in the tWin-Wire forming section of a paper or board 
machine, Wherein ?brous stock supplied by a headbox is 
guided in betWeen forming Wires formed as Wire loops, Where 
Water is removed from the ?brous stock in at least tWo suc 
cessive deWatering Zones. At least a part of the ?rst deWater 
ing Zone is formed With the aid of a ?xed forming shoe having 
a curved surface and against Which one of the forming Wires 
is supported While the opposite forming Wire is unsupported 
in the area of the forming shoe. The other deWatering Zone is 
formed by ?xed deWatering blades on the other side of the 
forming Wires and supported against the ?brous stock located 
in betWeen them and on the opposite side of the forming Wires 
by deWatering blades, Which can be loaded in a controlled 
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manner against the ?xed deWatering blades at gaps betWeen 
these in such a Way that pulsating deWatering is caused in the 
?brous stock in the second deWatering Zone. The forming 
Wires are guided from the beginning of the tWinWire forming 
section into the area of the ?xed forming shoe of the ?rst 
deWatering Zone in such a Way that the ?xed forming shoe is 
used to cause essentially non-pulsating deWatering in the 
?brous stock traveling in betWeen the forming Wires, Which 
deWatering is applied to the ?brous stock in the area after the 
leading edge of the ?xed forming shoe. The invention also 
concerns a tWinWire forming section. 

[0019] Other objects, characteristic features and advan 
tages of the invention Will emerge from the folloWing detailed 
description and from the ?gures in the appended draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a schematic lateral vieW of an advanta 
geous embodiment of the former according to the invention. 

[0021] FIG. 2 is a vieW corresponding to FIG. 1 ofa varia 
tion of the former according to FIG. 1. 

[0022] FIG. 3 is an enlarged detail of the starting end of the 
formers according to FIGS. 1 and 2, at the area hit by the 
headbox lip jet. 

[0023] FIG. 4 is a cross-sectional vieW ofan advantageous 
embodiment of the deck structure of the forming shoe shoWn 
in FIGS. 1, 2 and 3. 

[0024] FIG. 4A shoWs the deck of the forming shoe looking 
in the surface direction. 

[0025] FIG. 5 is a schematic lateral vieW of an advanta 
geous embodiment of a different type of former according to 
the invention. 

[0026] FIG. 6 is a vieW corresponding to FIG. 5 ofa varia 
tion of the former according to FIG. 5. 

[0027] FIG. 7 is a schematic lateral vieW of an application 
in a hybrid former of the forming shoe forming an essential 
part of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Referring in greater detail to the ?gures in the draW 
ing and ?rst to FIG. 1, it shoWs an advantageous embodiment 
of the former according to the invention. The former shoWn in 
FIG. 1 is a blade type gap former and it is marked generally by 
reference number 10. Former 10 includes tWo forming Wires 
11, 12, Which are formed into endless Wire loops (not shoWn) 
With the aid of hitch rolls and guiding rolls. Of the rolls FIG. 
1 shoWs the ?rst breast roll 13 of the ?rst forming Wire 11 on 
the Wire loop side, through Which breast roll the ?rst forming 
Wire 11 is guided into the deWatering area, and a guiding roll 
15, Which guides the ?rst forming Wire 11 after the formation 
area into a ?rst Wire loop. Correspondingly, the second breast 
roll 14 of the second forming Wire 12 is shoWn on the Wire 
loop side, through Which breast roll the second forming Wire 
12 is guided into the deWatering area, and a suction roll 16, 
Which guides the second forming Wire 12 after the formation 
area into a second Wire loop and from Which, correspond 
ingly, the formed Web W is guided further to further treat 
ment. In the manner shoWn by FIG. 1, suction roll 16 is 
provided With internal axial bevels 17, Which limit a suction 
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Zone 18 or other such suction area in between them. The 
breast rolls 13, 14 are arranged in such a Way that the forming 
Wires 11, 12 traveling through them to the deWatering area 
form in betWeen them a Wedge-shaped formation gap G, into 
Which headbox 1 feeds stock as a lip jet 2. 

[0029] In former 10 there are tWo successive deWatering 
Zones Z1, Z2, of Which the lip jet 2 of headbox 1 is brought to 
the area of the ?rst deWatering Zone Z1. The ?rst deWatering 
Zone Z1 includes a forming shoe 3, Wherein a surface touch 
ing the second forming Wire 12 is of a curved shape, so that it 
Will not cause any pulsating deWatering in the Web W travel 
ing betWeen forming Wires 11, 12. The forming shoe 3 and the 
?rst deWatering Zone Z1 are examined more closely in con 
nection With FIGS. 2, 3 and 3A. The ?rst deWatering Zone Z1 
is folloWed by the second deWatering Zone Z2, Where pulsat 
ing deWatering is caused in the Web W traveling betWeen the 
forming Wires. Pulsating deWatering is brought about in such 
a Way that ?xed deWatering blades 21 are arranged on the side 
of the ?rst forming Wire 11 inside the ?rst Wire loop and 
supported against the ?rst forming Wire 11, Which deWatering 
blades are located in the cross-machine direction. The ?xed 
deWatering blades 21 are arranged in such a Way that gaps 22 
in the cross-machine direction remain in betWeen them. The 
?xed deWatering blades 21 are preferably arranged to form 
the bottom of a suction box connected With an under-pressure 
source 23. The under-pressure brought about by underpres 
sure source 23 is applied to Web W by Way of the gaps 22 
betWeen the ?xed deWatering blades 21. 

[0030] DeWatering blades 24, Which can be loaded in a 
controlled manner, are arranged against the second forming 
Wire 12 on the side of the second forming Wire 12, inside the 
second Wire loop. The controlled deWatering blades 24 are in 
the cross-machine direction and they are arranged especially 
in such a Way that the controlled deWatering blades 24 are 
located at the gaps 22 in betWeen the ?xed deWatering blades 
21. With these deWatering blades (?xed/controlled) 21, 24 
and With the combination of loading elements and the suction 
box 23 pulsating deWatering is brought about in Web W. 

[0031] Thus, the ?rst deWatering Zone Z1 is formed by a 
curved forming shoe 3 located against the second forming 
Wire 12, over Which shoe the second forming Wire 12 travels 
and in Which forming shoe 3 there is a curved deck 5 provided 
With holes, openings, grooves, gaps or such 6 and forming the 
upper surface (FIGS. 2 and 3). Under forming shoe 3 under 
pressure is arranged as indicated by reference number 4 and 
illustrated by an arroW in FIG. 3 for removing Water from the 
stock located in betWeen forming Wires 11, 12. The holes, 
openings, gaps, grooves or such 6 are arranged in the deck 5 
of forming shoe 3 in such a Way that the said deck 5 has a large 
open surface area, preferably 50-90 percent, and in such a 
Way that due to their design and/or arrangement they do not 
cause any pressure pulses in Web W. Pressure pulses may be 
caused in Web W, if due to tension in forming Wire 11, 12 an 
angle in the cross-machine direction is formed in betWeen the 
forming Wire and the openings in the deck. Pressure pulses 
Will not be caused, if the open surface is formed by holes or by 
gaps or openings essentially in the longitudinal direction of 
the machine. 

[0032] The holes 6 or such are preferably arranged in the 
manner shoWn by FIGS. 2 and 3 obliquely in relation to the 
deck 5 in such a Way that Water Will be better guided into 
them. The angle of incidence of holes 6 or such in relation to 
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the deck 5 is loW. Deck 5 is given a curved shape, as pointed 
out above, and the radius of curvature R of deck 5 is Within a 
range of 600-4000 mm, preferably Within a range of 800 
3000 mm. The overlap angle of Wire 12 in the area of deck 5 
is betWeen 3 and 45 degrees, preferably betWeen 5 and 30 
degrees. 

[0033] FIG. 2 shoWs a variation of the former according to 
FIG. 1, and the former is a blade type gap former in this 
embodiment too. The former is indicated generally by refer 
ence mark 10a and it includes tWo forming Wires 11, 12, 
Which are formed as endless Wire loops (not shoWn) With the 
aid of hitch rolls and guiding rolls. Of the rolls FIG. 2 shoWs 
the ?rst breast roll 13 on the Wire loop side of the ?rst forming 
Wire 11, through Which breast roll the ?rst forming Wire 11 is 
guided into the deWatering area, and a suction roll 16, Which 
in this embodiment guides the ?rst forming Wire 11 after the 
formation area to form the ?rst Wire loop and from Which, 
correspondingly, the formed Web W is guided further to con 
tinued treatment either supported by the ?rst forming Wire 11 
or as shoWn by dashed lines and reference mark W' in a 
corresponding Way as in FIG. 1. Suction roll 16 is provided 
With internal axial seals 17 limiting in betWeen them suction 
Zones 18 or other such suction areas. Correspondingly, the 
second breast roll 14 is shoWn on the Wire loop side of the 
second forming Wire 12, through Which breast roll the second 
forming Wire 12 is guided into the deWatering area, and a 
guiding roll 15, Which in this embodiment guides the second 
forming Wire 12 after the formation area to form the second 
Wire loop. The breast rolls 13, 14 are arranged in such a Way 
that the forming Wires 11, 12 passing through them into the 
deWatering area form in betWeen them a Wedge-shaped form 
ing gap G, into Which headbox 1 supplies the stock as a lip jet 
2. 

[0034] In former 1011 there are tWo successive deWatering 
Zones Z1, Z2, from Which the lip jet 2 of headbox 1 is brought 
into the area of the ?rst deWatering Zone Z1. The ?rst deWa 
tering Zone Z1 includes forming shoes 3, 3a, and Wherein the 
surface contacting forming Wire 11, 12 corresponding to a 
forming shoe is given a curved shape in such a Way that it Will 
not cause any pulsating deWatering in Web W traveling in 
betWeen forming Wires 11, 12. Thus, in the embodiment 
shoWn in FIG. 2 there are tWo forming shoes 3, 3a, Which are 
arranged one after the other on opposite sides of forming 
Wires 11, 12 to remove Water from the ?brous stock located in 
betWeen forming Wires 11, 12 through both forming Wires 11, 
12, that is, in both directions. 

[0035] In the manner shoWn in FIG. 2, the ?rst forming 
shoe 3 is used to remove Water through the second forming 
Wire 12 and, correspondingly, the second forming shoe 3a is 
used to remove Water through the ?rst forming Wire 11. To 
boost deWatering, forming shoes 3, 3a are connected to an 
underpressure source 4, 4a. Thus, in the presentation of FIG. 
2 Water is removed in the ?rst deWatering Zone Z1 from both 
surfaces of the Web formed in betWeen forming Wires 11, 12 
by non-pulsating forming shoe 3, 3a. This embodiment 
alloWs good symmetry and ?ller distribution in the Web. 
Forming shoes 3 and 3a are similar as regards their function 
and structure. As regards the structure and function of form 
ing shoe 3 and the forWard end of the ?rst deWatering Zone Z1 
reference is made to FIGS. 3, 4 and 4A. 

[0036] The ?rst deWatering Zone Z1 is folloWed by a second 
deWatering Zone Z2, Wherein pulsating deWatering is caused 
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to occur in the web W traveling in between the forming wires. 
In the embodiment shown in FIG. 2, pulsating dewatering is 
brought about in such a way that on the side of the second 
forming wire 12, inside the second wire loop, are arranged 
?xed dewatering blades 21, which are supported against the 
second forming wire 12 and are located in the cross-machine 
direction. The ?xed dewatering blades 21 are arranged in such 
a way that gaps 22 in the cross-machine direction are formed 
between them. The ?xed dewatering blades 21 are preferably 
arranged to form the bottom of a suction box connected to an 
underpressure source 23. The underpres sure created by 
underpressure source 23 is applied to the web W by way of the 
gaps 22 between the ?xed dewatering blades 21. 

[0037] On the side of the ?rst forming wire 11, inside the 
?rst wire loop, are arranged dewatering blades 24, which can 
be loaded in a controlled manner against the ?rst forming wire 
11. The controlled dewatering blades 24 are in the cross 
machine direction and they are arranged especially in such a 
way that the controlled dewatering blades 24 are located at the 
gaps 22 located in between the ?xed dewatering blades 21. 
With these dewatering blades (?xed/controlled) 21, 24 and 
with the combination of loading elements and suction box 23 
pulsating dewatering is caused in web W. As is illustrated in 
FIG. 2, the controlled dewatering blades 24 are arranged at 
least at a part of the second dewatering Zone Z2, preferably at 
the forward part of the second dewatering Zone Z2. They may 
in fact also be arranged along the whole length of the second 
dewatering Zone Z2, as is done, for example, in the presenta 
tion of FIG. 1. Correspondingly, the arrangement of FIG. 1 
may also be similar to the one of FIG. 2 in this respect. 

[0038] Thus, in the presentation of FIG. 2, the ?rst dewa 
tering Zone Z1 is formed by two curved and successively 
located forming shoes 3, 3a, which are located against form 
ing wires 11, 12 and over which the forming wires 11, 12 are 
traveling. Each forming shoe 3, 311 has a curved deck 5 form 
ing the upper surface and provided with holes, openings, 
grooves, gaps or such 6 (FIGS. 3 and 4). The forming shoes 3, 
3a are connected to an underpressure source 4, 4a in such a 
way that under forming shoes 3, 311 an underpressure is 
arranged for removing water from the stock located in 
between forming wires 11, 12. The holes, openings, gaps, 
grooves or such 6 are arranged in such a way in the deck 5 of 
forming shoe 3, 311 that the said deck 5 has a large surface 
area, preferably 50-90 percent, and in such a way that due to 
their shape and/ or arrangement they do not cause any pres sure 
pulses in web W. Pressure pulses may be caused in web W, if 
due to tension in forming wire 11, 12 an angle is formed in 
between the forming wire and the openings in the deck in the 
cross-machine direction. Pressure pulses will not be caused, 
if the open surface is formed by holes or by gaps or openings 
located essentially in the longitudinal direction of the 
machine. The holes 6 or such are most advantageously 
arranged in the manner shown in FIGS. 3 and 4 obliquely in 
relation to deck 5, so that the water will be better guided into 
them. The angle of incidence of holes 6 or such in relation to 
deck 5 is low. Deck 5 is given a curved shape, as was men 
tioned earlier, and the radius of curvature R of deck 5 is in a 
range between 600 and 4000 mm, preferably between 800 
and 3000 mm. The overlap angle of wire 11, 12 in the area of 
deck 5 is between 3 and 45 degrees, preferably between 5 and 
30 degrees. 

[0039] By looking more closely at FIG. 3 it is found that the 
lip jet 2 of headbox 1 is directed into forming gap G on the 
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side of the forming wire opposite to forming shoe 3, that is, 
the ?rst forming wire 11 in the ?gure. The lip jet 2 is thus 
directed against the ?rst forming wire 11 into the unsupported 
area B of the said wire 11 before forming shoe 3. Hereby the 
stock supplied by headbox 1 and transported by the ?rst 
forming wire 11 will not hit the leading edge or tip 7 of 
forming shoe 3, but it meets forming shoe 3 only after tip 7 in 
the area of deck 5. Thus, the leading edge 7 of forming shoe 
3 will not remove any water at all, which is of essential 
signi?cance for the operation. As lip jet 2 of headbox 1 meets 
forming wire 12 only in the area of the deck 5 of the forming 
shoe 3, this also leaves time to remove the air transported by 
the forming wire 12 and the lip jet 2 by the underpressure 
affecting through holes 6 in the deck 5 before the lip jet 2 
meets the forming wire 12. 

[0040] The free directing of the lip jet 2 in the desired 
manner into the unsupported area of the ?rst forming wire 11 
after the ?rst breast roll 13 is made possible by the geometry 
presented in FIG. 3, to the effect that the breast rolls 13 and 14 
are not in the same plane, but in the presentation shown in the 
?gure the breast roll 14 (the second breast roll) of the wire 
loop (the second wire loop) on the side of the forming shoe 3 
is in a higher location than the breast roll 13 (the ?rst breast 
roll) of the opposite wire loop (the ?rst wire loop). Thus, in 
relation to the stock feeding direction the breast roll 14 on the 
side of forming shoe 3 is located after the breast roll 13 
located on the opposite side. This lateral shift is illustrated by 
reference mark A in FIG. 3. The dewatering event can be 
controlled and changed by using a replacing forming shoe 3 
having a different curvature. Within the area of forming gap G 
the curvature control and dewatering control are essentially 
better than in earlier solutions. In the solution shown in FIG. 
3, the pro?le bar of headbox 1 indicated by reference number 
101 and forming shoe 3 are preferably on the same side of 
headbox 1 as lip jet 2. This allows as short a lip jet as possible 
from headbox 1 to the wire section. 

[0041] It is an advantage ofa blade type gap former 10, 10a 
of this type that it can be used to make symmetric paper, 
because underpressure levels can be used to control the dewa 
tering distribution removed by the dewatering Zones Z1, Z2 
on the side of the different wire loops. In addition, this type of 
blade type gap former 10, 1011 can be used to guide the web W 
with a suf?ciently low dry matter content to the loading 
element-suction box combination 21, 23, 24, whereby pul 
sating dewatering can be used to achieve as good a formation 
of paper/board web W as possible. If the dry matter content of 
the web W is too high, the formation of paper can no longer be 
improved with the loading element-suction box combination 
21, 23, 24. Retention also remains good, because the non 
pulsating forming shoe 3 removes water from web W depend 
ing on the ratio between the tension of wire 11, 12 and the 
curvature of the deck 5 of the forming shoe 3 (dewatering 
pressure=tension of wire 11, 12/radius of curvature of deck 5 
of forming shoe 3, that is, P=T/R) and assisted by the under 
pressure of forming shoe 3. The underpressure level is pref 
erably 1-25 kPa. 

[0042] Blade type gap formers have been known for quite a 
long time. In these known formers, the ?rst dewatering ele 
ment has been the forming shoe, which has beenused to cause 
pulsating dewatering in the web. With such an arrangement 
formation has been good, but retention poor, and the paper has 
been one-sided, that is, asymmetric. U.S. patent application 
publication No. 2001/0025697 (U.S. Pat. No. 6,372,091) pre 
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sents as the ?rst deWatering element a non-pulsating forming 
shoe, whereby it can be assumed that With the solution 
according to this publication both retention and paper sym 
metry have been improved, but good formation of the paper is 
lo st at the same time, because after this non-pulsating forming 
shoe a deWatering Zone is arranged, Which does not cause 
pressure pulses of su?icient strength in the Web. 

[0043] DeWatering systems including tWo or more deWa 
tering Zones are knoWn as such. It is also knoWn to use a 
combination of non-pulsating deWatering Zone together With 
a pulsating deWatering Zone in blade type gap formers, 
Wherein the stock is guided from the headbox into a gap 
betWeen tWo forming Wires, Whereby the ?rst non-pulsating 
deWatering Zone includes a forming roll (an open suction 
roll), Which is folloWed by the pulsating deWatering Zone 
containing a combination of loading element and suction box. 
With such an arrangement good retention and symmetric 
paper have been achieved, but poorer formation than With the 
traditional blade type gap formers. It Was found that the 
reason for this Was the fact that the forming roll’s rotation 
causes an underpressure peak in the Web after the forming 
roll, Which peak damages the already formed Web. It is an 
advantage of the present invention in this regard that the ?xed 
non-pulsating forming shoe does not cause any underpressure 
peak after the forming shoe, With the result that the Web canbe 
brought into the loading element-suction box combination 
With a loW dry matter content, Whereby an excellent forma 
tion is achieved in the Web With this combination of loading 
element and suction box. This means that the present inven 
tion combines the good points and advantages of the blade 
type gap formers and the roll and blade gap formers. 

[0044] FIGS. 5 and 6 shoW some more alternative embodi 
ments of the invention. FIGS. 5 and 6 shoW a roll and blade 
gap former indicated generally by reference number 30 in 
FIG. 5 and by reference mark 30a in FIG. 6. Former 30, 30a 
includes tWo forming Wires 11, 12, Which are formed into 
endless Wire loops (not shoWn) using hitch rolls and guiding 
rolls. Of the rolls FIGS. 5 and 6 shoW the ?rst breast roll 13 on 
the side of the Wire loop of the ?rst forming Wire 11, through 
Which breast roll the ?rst forming Wire 11 is guided into the 
deWatering area, and the second forming roll 37 or other such 
suction roll, Which guides the ?rst forming Wire 11 after the 
formation area to form the ?rst Wire loop. The second forming 
roll 37 is equipped With suction Zones 39 limited by the roll’ s 
internal crossWise seals 38, Which suction Zones are used to 
make sure that the Web W formed after the mentioned suction 
Zones 39 Will folloW the ?rst forming Wire 11, on Which Web 
W is taken to a pick-up roll (not shoWn), by Which Web W is 
transferred on to a pick-up fabric (not shoWn) and further to 
continued treatment, such as into a press section (not shoWn). 

[0045] Correspondingly, the forming roll 34 (the ?rst form 
ing roll) is shoWn on the Wire loop side of the second forming 
Wire 12, through Which forming roll the second forming Wire 
12 is guided into a deWatering area, and a guiding roll 40 
guiding the second forming Wire 12 after the formation area to 
form the second Wire loop. Breast roll 13 and forming roll 34 
are arranged in such a Way that the forming Wires 11, 12 
traveling through them into the deWatering area Will form in 
betWeen them a Wedge-shaped forming gap G, into Which 
headbox 1 supplies the stock as a lip jet 2. Forming roll 34 is 
a suction roll provided With an open, for example, perforated 
surface and containing a suction Zone 36 limited by the roll’ s 
internal axial, that is, crossWise seals 35. 
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[0046] Former 30, 3011 has tWo successive deWatering 
Zones Z1, Z2 and the lip jet 2 of headbox 1 is brought into the 
area of the ?rst deWatering Zone Z1. The ?rst deWatering Zone 
Z1 is a non-pulsating deWatering Zone and it is in fact divided 
into tWo parts in such a Way that the ?rst part of the non 
pulsating deWatering Zone includes the forming roll 34 
located on the side of the second forming Wire 12, and corre 
spondingly, the second part includes a forming shoe 3, Which 
is located after forming roll 34 and is arranged on the side of 
the ?rst forming Wire 11, in Which forming shoe the surface 
contacting the ?rst forming Wire 11 is given a curved shape, 
so that it Will not cause any pulsating deWatering in Web W 
traveling in betWeen forming Wires 11, 12. The forming shoe 
3 used in these embodiments is connected to an underpressure 
source 4 and it is of a similar kind to that already described in 
connection With the former 10 of FIG. 1 and Whose structure 
and function Was described in greater detail With the aid of 
FIGS. 3, 4 and 4A. In this regard reference is made to the 
earlier speci?cation. 
[0047] In these embodiments, too, the ?rst deWatering Zone 
Z1 is folloWed by a second deWatering Zone Z2, Wherein 
pulsating deWatering is brought about in Web W traveling in 
betWeen the forming Wires. The pulsating deWatering is 
brought about in the roll and blade gap former 30 according to 
FIG. 5 in such a Way that on the side of the second forming 
Wire 12, inside the second Wire loop, ?xed deWatering blades 
21 are arranged, Which are supported against the second 
forming Wire 12 and are located in the cross-machine direc 
tion. The ?xed deWatering blades 21 are arranged in such a 
Way that gaps 22 in the cross-machine direction are formed 
betWeen them. The ?xed deWatering blades 21 are preferably 
arranged to form the bottom of a suction box connected to 
underpressure source 23. The underpressure generated by 
underpressure source 23 is applied to Web W through the gaps 
22 betWeen the ?xed deWatering blades 21. The roll and blade 
gap former 30a of FIG. 6 has corresponding ?xed deWatering 
blades 21 arranged on the side of the ?rst forming Wire 11, 
inside the ?rst Wire loop, to support against the ?rst forming 
Wire 11. In other respects the structure is similar to the one 
presented in connection With FIG. 5 With its underpressure 
source 23, gaps 22 betWeen the ?xed deWatering blades 21, 
etc. 

[0048] In the embodiment shoWn in FIG. 5, deWatering 
blades 24 are arranged on the side of the ?rst forming Wire 11, 
inside the ?rst Wire loop, Which deWatering blades can be 
loaded in a controlled manner against the ?rst forming Wire 
11. In the solution shoWn in FIG. 6, the corresponding con 
trolled deWatering blades 24 are arranged on the side of the 
second forming Wire 12, inside the second Wire loop. The 
controlled deWatering blades 24 are in the cross-machine 
direction and they are arranged especially in such a Way that 
the controlled deWatering blades 24 are located at the gaps 22 
in betWeen the ?xed deWatering blades 21. With these deWa 
tering blades (?xed/controlled) 21, 24 and With the loading 
element-suction box 23 combination pulsating deWatering is 
caused in Web W. In the arrangements according to the inven 
tion shoWn in FIGS. 5 and 6 a non-pulsating forming shoe 3 
is thus located on the opposite side of the Web in relation to 
forming roll 34 immediately after forming roll 34. This 
results in a neW control possibility, With Which it is possible to 
control the characteristics of the Web’ s bottom surface on the 
opposite side in relation to forming roll 34. It has not been 
possible earlier to do much controlling of deWatering in roll 
and blade gap formers 30 on this side, Which means that a 
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signi?cant advantage is achieved With the invention com 
pared With the state of the art. In addition, With the solutions 
according to FIGS. 5 and 6 non-pulsating deWatering at 
underpressure is achieved on both surfaces of the Web, Where 
upon both Web surfaces are guided into the area of pulsating 
deWatering. The structure of the non-pulsating forming shoe 
3 alloWs the use of a high underpressure level, at its maximum 
an underpressure level of up to 25 kPa. This again alloWs a 
better deWatering capacity as Well as better formation and 
better control of the ?ller distribution. 

[0049] FIG. 7 is a schematic vieW of an application of the 
invention in connection With a hybrid former. Reference num 
ber 50 indicates the hybrid former as a Whole in FIG. 7. In the 
knoWn manner, hybrid former 50 includes a fourdrinier Wire 
section including a fourdrinier Wire 51 and deWatering equip 
ment arranged under the fourdrinier Wire. Headbox 1 feeds 
stock on to fourdrinier Wire 51 at the forWard end of the 
fourdrinier Wire section on to breast roll 52 or immediately 
after it. In fourdrinier Wire section 51 deWatering takes place 
in one direction only, that is, doWnWards With the aid of the 
deWatering equipment 53 arranged. The deWatering equip 
ment 53 of the fourdrinier Wire section are shoWn quite sche 
matically in FIG. 5 and they may include, for example, deWa 
tering blades either With or Without suction, various suction 
boxes, forming shoes or other such. They are not essential 
from the vieWpoint of the invention and for this reason they 
are not described in greater detail in this connection. 

[0050] A former unit 60 is installed on top of fourdrinier 
Wire 51 in such a Way that the concerned former unit 60 
together With fourdrinier Wire 51 form a tWin-Wire part in 
former 50. Former unit 60 includes a top Wire 61, Which is 
made to form an endless Wire loop With the aid of hitch rolls 
and guiding rolls 62, 63, 64, 65 and the ?rst roll 62 of Which 
is ?tted above fourdrinier Wire 51 in such a Way that at the 
beginning of the tWin-Wire part a Wedge-like gap G is formed, 
into Which the stock supplied on to fourdrinier Wire 51 is 
guided. Before the stock ends up in the gap Water has already 
been removed from it With the aid of the deWatering equip 
ment 53 of fourdrinier Wire 51. Inside top Wire loop 61a 
suction box 66 is mounted, Which in the example shoWn in 
FIG. 7 is divided into three successive suction chambers 66a, 
66b, 660, in Which underpressure levels of different magni 
tude may be used in the desired manner. After suction box 66 
an underpressuriZed transfer suction box 54 is arranged under 
fourdrinier Wire 51 to make sure that the formed Web W Will 
after the tWin-Wire part folloW fourdrinier Wire 51, from 
Which it Will later be picked up at the pick-up point (not 
shoWn) for further treatment. 

[0051] According to the invention, the loWer surface of the 
?rst chamber 66a of suction box 66, Which loWer surface is 
contacting top Wire 61, is formed by a forming shoe 3 of a 
kind similar to that described earlier in connection With the 
embodiments according to FIGS. 1, 2, 5 and 6. Thus, forming 
shoe 3 has such a structure as is described in greater detail 
With the aid of FIGS. 3, 4 and 4A. Thus, in this regard 
reference is made to the earlier description. The bottom of the 
second and third suction chambers 66b and 66a of the suction 
box is formed With the aid of ?xed deWatering blades 21 in 
such a Way that in betWeen these ?xed deWatering blades 21 
there are gaps 22, through Which underpressures affecting in 
suction chambers 66b, 660 Will affect the partly already 
formed Web located in betWeen top Wire 61 and fourdrinier 
Wire 51 in order to remove Water from it. Furthermore, in the 
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example shoWn in FIG. 7, at the second suction chamber 66b 
under fourdrinier Wire 51 controlled deWatering blades 24 are 
arranged, Which are loaded against fourdrinier Wire 51 and 
Which furthermore according to the presentation in FIG. 7 are 
located at the gaps 22 located in betWeen the ?xed deWatering 
blades 21. With this solution pulsating deWatering is brought 
about at the concerned blades, as Was already described in 
connection With the earlier embodiments of the invention. 

[0052] Thus, at the ?rst chamber 66a of suction box 66 a 
forming shoe 3 is mounted in the manner described above, 
Which forming shoe does not cause any pulsating deWatering 
in the Web. Forming shoe 3 is further arranged in such a Way 
that the ?brous stock arriving on fourdrinier Wire 51 into gap 
G Will not hit the leading edge of forming shoe 3, but it is 
guided after the leading edge into the area of the deck of 
forming shoe 3. Thus, the leading edge of forming shoe 3 Will 
not remove Water from the ?brous stock, exactly in the same 
manner as Was described, for example, in connection With 
FIG. 1. Thus, in the area of the suction box there are tWo 
successive deWatering Zones, that is, the ?rst deWatering Zone 
Z1 in the area of forming shoe 3, Which is used to cause 
non-pulsating deWatering, and the second deWatering Zone 
Z2, Which is located in the area of the ?xed and controlled 
deWatering blades 21, 24 and Which is used to cause pulsating 
deWatering. Thus, the non-pulsating deWatering and the pul 
sating deWatering take place in the same manner and in the 
same order one after the other as Was described, for example, 
in connection With FIG. 1, even though forming shoe 3 in the 
example shoWn in FIG. 7 is located on the side of the ?xed 
deWatering blades 21 in relation to the forming Wires 51, 61, 
differently from the example shoWn in FIG. 1. 

[0053] Thus, the advantages of the solution according to 
FIG. 7 in comparison With the state of the art are in the same 
direction and mainly similar to those in the example shoWn in 
FIG. 1. The high deWatering capacity made possible by form 
ing shoe 3 makes it possible that the consistency entering the 
tWin-Wire Zone With each paper grade can be optimiZed 
according to the paper grade to be made. Hereby the four 
drinier Wire stretch can also be shortened and in addition the 
Web caliper may also vary Within a larger range than at present 
at the entry to the tWin-Wire Zone. 

[0054] As Was already noted above, the neW former accord 
ing to the invention is a combination of tWo elements both as 
regards its structure and in process technical terms, in such a 
Way that all advantages of roll and blade gap formers, blade 
type gap formers and hybrid formers can be achieved Without 
any of their associated draWbacks. The ?rst element is a neW 
type of ?xed forming shoe 3 having a curved deck 5, in Which 
forming shoe it is possible to use underpressure 4 to control 
the deWatering and to make it more ef?cient. This forming 
shoe may be used either beloW or above Web W. It is con 
structed in such a Way that deWatering may take place freely 
and simultaneously through both forming Wires traveling 
over the curved deck 5 of forming shoe 3. It is an important 
characteristic feature of the forming shoe 3 according to the 
invention that its deck 5 is constructed to give an essentially 
constant deWatering pressure in accordance With equation 
P=T/ R, Wherein P=pressure of the liquid located in betWeen 
the forming Wires traveling over the forming shoe, T=tension 
of the outer fabric and R=curvature of the ?xed forming shoe. 
The purpose is that the forming shoe does not cause any 
pulsating deWatering even When deWatering is boosted by 
underpressure. Such an idea is possible, that the forming shoe 
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according to the invention is the arch of a “?xed roll” provided 
With an open surface. The deck has a large open surface area 
and through openings it is connected to an underpres sure 
chamber located inside the forming shoe. The openings in the 
deck of the forming shoe are formed in such a Way that 
pulsating deWatering is avoided, Which Would result if the 
openings Were directed essentially in the crossWise direction. 
In order to achieve this essentially constant pressure, these 
openings are either round holes, elliptic holes, gaps arranged 
essentially in the machine direction, Wavelike gaps, protrud 
ing contact surfaces to support the fabric above the shoe deck, 
etc. 

[0055] In the present invention, the second deWatering ele 
ment is a pulsating deWatering Zone knoWn in the state of the 
art, Wherein there are crossWise ?xed deWatering blades pro 
vided With gaps, Which bring about deWatering that is made 
even more ef?cient by using controlled deWatering blades on 
the opposite side of the forming Wires in order to increase the 
pulsating effect even further. 

[0056] There are several possible different Ways of com 
bining these tWo different types of deWatering elements in 
order to achieve the advantages of formers of a knoWn type 
Without their associated draWbacks, such as is shoWn in FIGS. 
1-7. The reasons for the synergy provided by this combination 
of deWatering elements are the folloWing: 

[0057] DeWatering ?rst takes place essentially at a constant 
pressure in the non-pulsating Zone as tWo-sided deWatering 
(as happens also With a roll), oWing to Which the structure in 
the Z direction is as symmetric as With a roll. 

[0058] The effect of the lip jet of the headbox is also analo 
gous as regards What happens in connection With a roll, that is, 
the lip jet is directed over the surface having a slight curva 
ture, Which may be associated With underpressure-assisted 
deWatering into the convex deck of the forming shoe. 

[0059] The resulting angle of fabrics or forming Wires 
reducing in a Wedge-like fashion makes the lip jet insensitive 
to numerous faults and trouble. 

[0060] On the output side of the non-pulsating Zone having 
a constant pressure no under-pressure peaks Will occur, 
because the structure forming this Zone is ?xed. In this Way 
the Web-damaging effect is avoided, Which Will occur When 
the originally constant-pressure or non-pulsating Zone is 
formed by a roll. The constant-pressure Zone does not limit 
the former’s deWatering capacity, but the relatively Wet Web 
may be transferred into the pulsating deWatering Zone in order 
to achieve the full advantage from the ability of this second 
deWatering Zone to improve formation. 

[0061] The capital and maintenance costs of the ?xed struc 
ture of the non-pulsating deWatering Zone according to the 
invention are loWer than the corresponding costs of a roll and 
standby roll. 

[0062] It is possible to vary the radius of the non-pulsating 
deWatering Zone according to the invention over a larger area 
than is practical When using a roll. Compared With a roll, it is 
a further advantage of the ?xed deWatering Zone that the 
forming shoe radius can be modi?ed (for example, in such a 
Way that it is longer at the input end, but it becomes progres 
sively shorter as a spiral curve toWards the exit end). In such 
a case the deWatering pressure is no longer constant over the 
forming shoe, but it still remains non-pulsating and it is there 
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fore still advantageous compared With state-of-the-art form 
ing shoes. The possibility to alter the radius in both these Ways 
means that the non-pulsating deWatering can be designed at 
each time to be suitable for each application better than it is 
possible to do With a roll. 

[0063] The combination of the ?xed non-pulsating deWa 
tering Zone and the state-of-the-art pulsating Zone alloWs 
easier control of the deWatering degree betWeen the non 
pulsating and pulsating deWatering Zones, Whereby the deWa 
tering Zone can be controlled better and more easily than in 
the state-of-the-art formers. Thus, the balance betWeen for 
mation and retention can be better controlled. 

[0064] It should be understood that the invention is not 
strictly limited to any one special structure and arrangement 
described and speci?ed herein, but it can be modi?ed Within 
the scope of the appended claims. 

We claim: 
1. A tWin-Wire forming section of a paper or board 

machine, comprising: 

a headbox; 

a ?rst forming Wire forming a ?rst Wire loop and extending 
from a ?rst breast roll to a second forming roll; 

a second forming Wire forming a second Wire loop extend 
ing from a ?rst forming roll to the second forming roll 
then to a guide roll, Wherein the ?rst forming roll is 
spaced ?lrther from the headbox than the ?rst breast roll 
is spaced from the headbox; 

the second forming Wire and the ?rst forming Wire forming 
a tWin-Wire deWatering area therebetWeen, said tWin 
Wire deWatering area being located after the ?rst forming 
Wire passes over the ?rst breast roll, and de?ning a 
beginning Where the second forming Wire and the ?rst 
forming Wire together pass over the ?rst forming roll, the 
deWatering area arranged in to at least a ?rst deWatering 
Zone, and a second successive deWatering Zone; 

Wherein the headbox is arranged to form a lip jet directed to 
engage only the ?rst forming Wire at a location spaced 
from the ?rst breast roll and before the tWin-Wire deWa 
tering area, such that a lip jet Will travel only With the 
?rst forming Wire until the beginning of the tWin-Wire 
deWatering area; 

Wherein the ?rst forming roll is a suction roll having an 
open surface and a suction Zone limited by crossWise 
seals, the suction Zone engaging the second forming 
Wire Where the second forming Wire and the ?rst form 
ing Wire together pass over the ?rst forming roll in the 
?rst deWatering Zone; 

a ?xed forming shoe in the ?rst deWatering Zone folloWing 
the suction Zone having a curved surface deck and a 
leading edge, the curved surface deck in supporting 
engagement With the ?rst forming Wire Wherein the sec 
ond forming Wire is unsupported over the ?xed forming 
shoe; 

Wherein the second successive deWatering Zone is formed 
by a plurality of ?xed deWatering blades engaging one of 
the forming Wires in the cross-machine direction, 
Wherein the ?xed deWatering blades de?ne gaps therebe 
tWeen; 
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a plurality of movable deWatering blades mounted for a 
loading motion in a controlled manner against a ?brous 
stock located betWeen the ?rst forming Wire and the 
second Wire, the movable deWatering blades being oppo 
site the gaps and engaging the other forming Wire at the 
gaps in betWeen the ?xed deWatering blades, so causing 
pulsating deWatering in the ?brous stock in the second 
deWatering Zone; and 

Wherein the ?xed forming shoe is provided With an essen 
tially open surface and a source of underpressure 
arranged under the forming shoe so as to cause essen 
tially non-pulsating deWatering in the ?brous stock trav 
eling in betWeen the forming Wires. 

2. The apparatus of claim 1, Wherein the open surface area 
of the deck of the ?xed forming shoe is at least 50 percent of 
the total surface area of the shoe. 

3. The apparatus of claim 1, Wherein the open surface area 
of the deck of the ?xed forming shoe is formed of holes 
extending through the deck. 

4. The apparatus of claim 1, Wherein the holes extending 
through the deck and forming the open surface area of the 
deck of the ?xed forming shoe are arranged at an angle in 
relation to the top surface of the deck and against a ?rst 
direction and Wherein the ?rst Wire and the second Wire are 
mounted to travel in the ?rst direction. 

5. The apparatus of claim 1, Wherein the radius of curvature 
of the deck of the ?xed forming shoe is betWeen 600 mm and 
4000 mm. 

6. The apparatus of claim 1, Wherein the plurality of ?xed 
deWatering blades engage the second forming Wire in the 
cross-machine direction and Wherein the plurality of movable 
deWatering blades opposite the gaps engage the ?rst forming 
Wire at the gaps in betWeen the ?xed deWatering blades. 

7. The apparatus of claim 1, Wherein the plurality of ?xed 
deWatering blades engage the ?rst forming Wire in the cross 
machine direction and Wherein the plurality of movable 
deWatering blades opposite the gaps engage the second form 
ing Wire at the gaps in betWeen the ?xed deWatering blades. 

8. A method of forming a Web in a tWin-Wire formation 
section of a paper or board machine, comprising the steps of: 

supplying a lip jet of stock from a headbox to a ?rst forming 
Wire forming a ?rst Wire loop so that the stock travels 
only on the ?rst forming Wire; 

moving a second forming Wire forming a second Wire loop 
against a suction forming roll having an open surface 
and a suction Zone limited by crossWise seals, the second 
forming Wire engaging the suction Zone, Wherein the 
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second forming Wire, the ?rst forming Wire and the stock 
therebetWeen are passed together over the suction form 
ing roll and deWater the stock in a ?rst part of a ?rst 
deWatering Zone beginning over the suction Zone; 

moving the ?rst forming Wire against a ?xed forming shoe 
forming a second part of the ?rst deWatering Zone, the 
forming shoe having a deck having a curved surface, the 
?rst forming Wire being supported by and moving 
against an area de?ned by the curved surface of the 
forming shoe deck; 

further deWatering the stock in the second part of the ?rst 
deWatering Zone, betWeen the ?rst forming Wire and the 
second forming Wire on the curved surface of the form 
ing shoe deck, the second forming Wire being unsup 
ported in the area de?ned by the curved surface of the 
shoe; 

Wherein essentially non-pulsating deWatering is preformed 
in the ?rst deWatering Zone; 

removing Water from the stock in a successive second 
deWatering Zone through Which the ?rst forming Wire, 
the second forming Wire and the stock therebetWeen 
travel, the second deWatering Zone formed by ?xed 
deWatering blades Which extend in a cross-machine 
direction, and engage one of the forming Wires, the ?xed 
deWatering blades de?ning gaps therebetWeen; and 

supporting against the other of the forming Wires movable 
deWatering blades, Which are loaded in a controlled 
fashion opposite the gaps and betWeen the ?xed deWa 
tering blades against the ?brous stock betWeen the form 
ing Wires so that the second deWatering Zone causes 
pulsating deWatering in the ?brous stock. 

9. The method of claim 8, further comprising the step of 
applying underpressure to the ?brous stock through the deck 
of the ?xed forming shoe. 

10. The method of claim 8, Wherein the ?xed deWatering 
blades engage the second forming Wire in the cross-machine 
direction and Wherein the movable deWatering blades oppo 
site the gaps engage the ?rst forming Wire at the gaps in 
betWeen the ?xed deWatering blades. 

11. The method of claim 8, Wherein the ?xed deWatering 
blades engage the ?rst forming Wire in the cross-machine 
direction and Wherein the movable deWatering blades oppo 
site the gaps engage the second forming Wire at the gaps in 
betWeen the ?xed deWatering blades. 

* * * * * 


