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Description

The present invention relates to apparatus for
de-watering fibrous suspension, and more par-
ticularly but not exclusively, to de-watering
apparatus on a paper machine of the Inverform
type in which water is removed predominantly
upwardly by suction boxes located above the
travelling top forming wire of a continuously
moving sandwich formed by the top and bottom
wires and a layer or web of fibrous suspension
between them. Still more particularly, the inven-
tion relates to an improved cover for a suction
box.

In paper forming machines water is removed
from the fibrous suspension by suction boxes or
foil boxes or augmented vacuum foil boxes.
These boxes may be disposed either above or
below the layer or web of fibrous suspension
formed between top and bottom travelling wires.
All boxes of the aforementioned types have a
cover, and these covers may comprise a plurality
of elongate foils which extend transversely rela-
tive to the direction of movement of the web of
fibrous suspension. In known designs the covers,
formed by the foils or suction box covers, are
attached to the suction boxes in such a manner
that the suction box has to be removed to replace
the foils or the cover when a different design style
of cover is required. This requires the paper
machine to be stopped for lengthy periods in
order to rework the main construction.

In the case of inverted suction boxes, i.e. where
the water is removed upwardly, there is a greater
tendency for the plugging up of the foils to occur,
compared to conventional underwire suction
boxes,

In GB—A—1,582,342 the active surface of a
suction box de-watering apparatus is defined by a
plurality of foils. Each foil is secured directly to the
suction box by a respective mounting block. Each
individual foil mounting must be machined at a
different angle and since this is a large size com-
ponent the machining of the suction box is com-
plex and expensive. In DE—A—2,253,095 there is
disclosed a fibrous suspension de-watering
apparatus having a plurality of foil strips carried
by the cover of a suction box housing.

It is an aim of the present invention to provide
improved de-watering apparatus in which the
covers for suction boxes and the like can be
changed more easily than known designs and
with minimum paper machining down time.

It is a further aim of the present invention to
provide de-watering apparatus for an inverted
suctign box which has a reduced tendency to
plug.

In accordance with the present invention then,
there is provided apparatus for de-watering fibr-
ous suspensions comprising a suction housing, a
cover for the suction housing, and a plurality of
foil strips secured to the cover, characterised in
that the cover comprises two or more plank
members releasably secured to the base of the
suction housing and each having a number of
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said foil strips attached thereto, at least some of
said foil strips being secured to their associated
plank member by way of a-plurality of spaced
apart pins which are carried by, and which project
from, the piank member.

By employing planks, the number of mounting
blocks carried by the suction box are reduced and
accordingly less machining is required. Further-
more, the number of different angles which have
to be machined are reduced to the number of
planks employed by virtue of the fact that each
plank carries several foils. The plank-pin design is
also much easier to manufacture and needs only
a small amount of machining. The pins are
welded to the planks and the machined surfaces
are few and are parallel to each other.

The pins are disposed in parallel spaced apart
rows and the foil strips, which are elongate
members, are secured either directly but prefer-
ably indirectly to one or more rows of pins by the
free end of each of the pins in the row or rows so
that the foils are spaced from the plank member.
An elongate mounting bar having a T-shaped
cross-section is preferably interposed between
the ends of the pins in one row and the foil. In
other words, each foil strip is preferably
supported by a or a respective mounting bar
which is or are carried by and secured to the free
end of the pins forming the rows. Preferably the
adjacent rows of pins are staggered relative to
one another in order to minimise any tendency to
plug.

In order to obtain a low deflection and high stiff-
ness in the mounting of the foils, a requirement
which is especially important for ceramic foils, it
is usual to thicken the foil mounting plates. In
known arrangements this increases the depth of
the channel between adjacent foils and increases
the tendency to plug. By securing the foils to
planks using pins the foil mounting plate thick-
ness may be reduced without sacrificing the
desired low deflection and high stiffness and
thereby the tendency to plug is reduced.

The foil strips define an active surface which in
use is in contact with the top forming wire in the
case of an inverted suction box or the bottom wire
in the case of a conventionally orientated suction
box. The active surface defined by the rows of foil
strips may be straight or curved. The foil strips
extend in a direction which is transverse with
respect to the direction of movement of the
fibrous suspension through the apparatus. Where
the active surface is curved, this may be con-
veniently achieved by arranging for the plank
members to be inclined relative to one another.
The pins preferably project perpendicularly from
the plank member. Slots are formed between
adjacent foil strips and the width of the slots may
be varied easily using different width of foil strips.

By virtue of the aforementioned construction, a
compiete plank member can be easily withdrawn
and replaced by another when a different cover
design is required, i.e. a cover having, for
example, foil strips of different shape or spacing,
or when changing foil material from plastic or
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ceramic. The flexibility afforded by this arrange-
ment renders the water removal to be tuned
more easily to the requirements of a particular
grade of paper. Furthermore, the changeover is
less time consuming because the invention ren-
ders it unnecessary to remove the suction box to
change the cover design.

A channel is defined between the plank mem-
bers and the foil strips, through which channel
the water passes after removal from the fibrous
suspension. The small pins only cause minimal
obstruction to the flow of water therethrough,
and it is easy to keep clean. The shallow depth of
the channel ensures high water velocities with-
out being too small to be cleaned properiy. The
arrangement avoids problems with plugging of
the open slots in known designs.

In order to increase water speeds in the area
above the foil mounting, compressed air may be
introduced at low pressure, above the planks and
distributed uniformly to the space between the
planks and foil mountings by way of drillings in
the planks. The introduction of compressed air in
conjunction with a weir which is adjustable con-
trols the flow of a thin layer of water above the
foil mounting. This water flows at high speed
over the foil mounting and thereby contributes to
a reduction in plugging by preventing the fibres
from depositing over the box intervals.

The present invention will now be described
further by way of example only, with reference to
the accompanying drawings, in which:—

Figure 1 is a sectional view of one embodiment
of apparatus according to the invention,

Figure 2 is a sectional view of a second
embodiment of apparatus according to the
invention, and

Figure 3 is a fragmentary detailed sectional
view of one possible mounting arrangement.

Referring to Figure 1, there is shown a section
through part of a de-watering apparatus in
accordance with the present invention. The
drawing illustrates part of a housing 1 of an
inverted suction box 5 and the cover 3 therefor.
The suction box 5 is, in use, mounted above the
travelling top forming wire of a paper forming
machine {not indicated in the drawing). The suc-
tion box serves to remove water from a layer or
web of fibrous suspension disposed between top
and bottom forming wires. A plurality of foil
strips 7 define an active surface which, in use is
in contact with the top forming wire.

The housing 1 of the suction box 5 has a base
9 to which mounting blocks 11 are secured.
These mounting biocks serve to support plank
members 13 which are releasably secured
thereto by bolts 15. In the illustrated embodi-
ment four plank members 13a, 13b, 13c and 13d
are provided. Each plank member 13 carries a
number of the foil strips 7 which are secured to
the plank member 13 by way of a plurality of
spaced apart pins 17. The foil strips 7 are elon-
gate members which extend in a direction trans-
verse to the direction of movement of the fibrous
web through the machine.- The pins 17 are dis-
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posed in parallel rows and project perpendicu-
larly from the plane of the plank member to
which they are connected. The pins in adjacent
rows are preferably staggered in order to faciii-
tate water flow. The left hand plank member 13
of Figure 1 carries four such rows of pins and
each row carries a respective foil strip 7.
Similarly the plank member second from left in
Figure 1 carries four rows of pins and a foil strip
7 secured to each. Each foil strip 7 is secured to a
row of pins by way of an elongated mounting
bar 19 which supports the foils strip. The elon-
gate mounting bar is fastened to the free end of
each of the pins in the row. The elongate bar
may be extruded T-section stainless steel.

Preferably the pins are welded to the plank
member. The construction using planks with a
number of foils secured to each reduces the
amount of machining. The mounting blocks 11
are machined at the appropriate angle required
for each plank. Thus, the number of angles to be
machined is reduced by four in the case where
the plank carries four foils. The guides for receiv-
ing the foils are machined parallel to the plank
mounting machine, thus further reducing the
machining time. The foils may be machined flat,
i.e. parallel to the plank mounting faces or to
obtain higher accuracy of application half the foil
may be machined at a small angle.

Figure 3 shows a detail of a preferred mount-
ing arrangement, from which it will be seen that
the mounting block 11 is welded to the base of
the suction box 9. The transverse edges of the
plank members 13a, 13b are machined to com-
plement the machining on the mounting block 11
to arrive at the desired angle for the plank mem-
bers 13a, 13b and hence the foils 7 carried
thereby. Washers 14 and bolts 15 are employed
to secure the plank members to the mounting
biocks. As illustrated the pins 17 carry at their
free ends an elongate strip member 18 to which
the mounting bar 19 is secured by set screws 20.

The plank member 13 disposed on the right of
Figure 1 carries four rows of pins 17 but only two
foil strips 7. These foil strips are wider than the
strips shown on the left of the drawing and each
of these wider strips is secured to the plank
member by two rows of pins 17. As in the case of
the plank members shown on the left, each row
of pins carries an elongate mounting bar 19.

The plank member second from the right
carries two foil strips. One of these is supported
on two rows of pins 17, in the same manner as
illustrated for the right hand plank member,
whilst the second of these strips 21 is secured to
the plank member by way of a bracket 23.

A leading foil strip 25 is carried by a bracket 27,
which is releasably secured to the suction box
housing and a trailing foil strip 28 is similarly
carried by a bracket 29 which is releasably
secured to the suction box housing. When
designing items 25, 21 and 28 care is taken to
avoid any areas that could create any dead flow
areas in order to avoid fibre deposits and plug-
ging. A channel 31 is defined between the plank
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members 13a, 13b and the foil strips 7, and a
channel 33 is defined between the plank members
13¢, 13d and the foil strips 7.

The foil strips 7 are spaced apart to define trans-
versely directed slots 35 therebetween. Water
passes through these siots and the channels 31,
33 and is removed by way of respective passages
37 and 39.

A weir 41 may be introduced between the
channel 31 and the passage 37 and between the
channel 33 and passage 39. Where a weir is incor-
porated, air pressure can be introduced through
the cavity 45 formed between the bottom wall of
the suction box housing and the plank members
13.

The introduction of air serves to increase the
water speed. Compressed air is fed at low
pressure into the cavity 45 and distributed to the
channel 31 by lines of drillings 46. By way of
example these are only illustrated on plank 13b
but the other planks may also be provided with
corresponding drillings. The drillings are
arranged so that uniform air distribution is
achieved. The weir 41 is preferably made adjust-
able and is positioned in such a way that only a
thin layer of water flows above the foil mounting
while air is filling the space above it. This prevents
air from escaping. The thin high speed layer of
water rushing over the foil mounting contributes
to a reduction in plugging by preventing the fibres
from depositing over the box intervals.

The width of the slots may be varied by chang-
ing the shape of the foil strips. Where the active
surface is required to be substantially horizontal
the plank members are preferably mounted in a
horizontal position.

It is envisaged that the adjacent rows of pins
may be of different lengths in order to achieve the
desired curvature of the active surface. Preferably
the pins would be of the same length in order to
standardise planks for interchangeability.

The embodiment of Figure 2 is essentially the
same as that described with reference to Figure 1,
and corresponding reference numbers have been
used to denaote like parts.

In the embodiment, each of the foil strips 7 is
supported by a respective rows of pins 17. The
shape of the foils 7 is different in this embodi-
ment. Four plank members 13 are shown to the
left of the passage 37 and two to the left of the
passage 39.

The foils 7 may be either plastics or ceramic.
Preferably the parts of Figure 1 are a plastics
material such as HDP and the parts of Figure 2 are
a ceramic material.

The embodiments described above have the
advantages that there are no bridging pieces
along the length of the slots 35 and the materiai
on the sides of each slot can be kept to a
minimum. In the case of ceramic covers the need
for holding bolts in the slots is avoided. The T-bar
mounting and pins can be easily electropolished
individually and, when using ceramics, the foil
surface can be glazed to promote cleanliness.
Plastic foil strips can be machined on planers to a
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high surface finish on the side of the slots,
whereas the present machining process by mill-
ing of slots in plastic covers does not lend itself to
good surface finish.

The provision of the planks carrying the foils
enables plastics foils to be replaced with ceramic
foils and vice-versa without changing the suction
box design. Naturally, the open area of the active
surface can be changed easily by employing foils
of different widths. Furthermore, part of the cover
mounting can be changed without having to
change the complete cover.

The invention reduces the number of spaces
required since only four strips and their mounting
or only individual strips need to be kept on hand,
instead of a complete cover. The invention
enables the suction box to be designed and
manufactured without compromising any future
need for a different cover configuration. The
amount of machining of the suction box is mini-
mised. The use of individual foil strips consider-
ably reduces the cost of ceramic and plastic
covers.

Claims

1. Apparatus for de-watering fibrous suspen-
sions comprising a suction housing (5), a cover (3)
for the suction housing, and a plurality of foil
strips {7) secured to the cover, characterised in
that the cover {3} comprises two or more plank
members (13) releasably secured to the base (9)
of the suction housing (5) and each having a
number of said foil strips (7) attached thereto, at
least some of said foil strips (7) being secured to
their associated plank members (13) by way of a
plurality of spaced apart pins (17) which are
carried by, and which project from, the plank
member (13).

2. Apparatus as claimed in claim 1 charac-
terised in that the pins (17) are disposed in
parallel spaced apart rows and the foil strips (7),
which are elongate members, are secured directly
or indirectly to one or more rows of pins (17) at
the free ends thereof so that the foil strips {7) are
spaced from the plank member (13).

3. Apparatus as claimed in claim 2 charac-
terised in that an elongate mounting bar (19)
having a T-shaped cross-section is interposed
between the ends of the pins (17) in one row and
the foil strips (7).

4. Apparatus as claimed in claim 2 or 3, charac-
terised in that the adjacent rows of pins (17) are
staggered relative to one another in order to
minimise any tendency to plug.

5. Apparatus as claimed in any of claims 1to 4
characterised in that the foil strips {17), which
extend in a direction which is transverse with
respect to the direction of movement of the
fibrous suspension.through the apparatus, define
an active surface which is straight or curved.

6. Apparatus as claimed in claim 5 charac-
terised in that the active surface is arranged to be
curved by inclining the plank members (13) rela-
tive to one another.
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7. Apparatus as claimed in claim 1 charac-
terised in that compressed air is introduced into a
cavity (45), above the plank members (13) and dis-
tributed to the space between the plank members
(13} and the foil strips (7) by way of drillings (46)
in the plank members (13), the space defining a
channel (31, 33) through which water passes after
removal from the fibrous suspension.

8. Apparatus as claimed in claim 7 charac-
terised in that a weir (41) which is adjustably
disposed in the channel (31, 33) serves to control
the flow of water over the foil mounting.

9. Apparatus as claimed in any of claims 1t0 8
characterised in that the pins (17) are weided to
the associated plank member (13).

Patentanspriiche

1. Vorrichtung zum Entwéssern von Faser-
suspensionen mit einem Sauggehduse (5), einer
Abdeckung (3) fir das Sauggehduse und mit einer
Vielzahl von Folienstreifen (7), die an der Abdek-
kung befestigt sind, dadurch gekennzeichnet, daf3
die Abdeckung (3) zwei oder mehr Planken-
elemente (13) aufweist, die &sbar an der Basis (9)
des Sauggehduses (5) befestigt sind und bei
welchen an jedem eine Anzahl der erwdhnten
Folienstreifen (7) festgelegt ist, wobei wenigstens
einige der erwdhnten Folienstreifen (7} an ihren
zugeordneten Plankenelementen (13) durch eine
Vielzahl von im Abstand angeordneten Zapfen
(17) befestigt sind, die von dem Plankenelement
{13) getragen werden und davon vorstehen.

"2. Vorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daR die Zapfen {17) in parallel im
Abstand angeordneten Reihen angeordnet sind
und daR die Folienstreifen (7), die langgestreckte
Teile sind, direkt oder indirekt an einer oder
mehreren Reihen von Zapfen (17) an deren freien
Enden so festgelegt sind, daR sie im Abstand von
dem Plankenelement (13) angeordnet sind.

3. Vorrichtung nach Anspruch 2, dadurch
gekennzeichnet, da? zwischen den Enden der
Zapfen (17) in einer Reihe und den Folienstreifen
(7) eine langgestreckte Haltestange (19) ange-
ordnet ist, die einen T-férmigen Querschnitt hat.

4. Vorrichtung nach Anspruch 2 oder 3, dadurch
gekennzeichnet, dal? die benachbarten Reihen
von Zapfen (17) zueinander versetzt sind, um
jegliche Neigung fur ein Zusetzen auf ein Mini-
- mum zu reduzieren.

5. Vorrichtung nach einem der Ansprliche 1 bis
4, dadurch gekennzeichnet, daf? die Folienstreifen
{17), die sich in einer Richtung erstrecken, die
quer bezlglich der Bewegungsrichtung der Faser-
suspension durch die Vorrichtung verlauft, eine
aktive Oberfldiche bilden, der gerade oder
gekrimmt ist.

6. Vorrichtung nach Anspruch 5, dadurch
gekennzeichnet, dal’ die aktive Oberfliche so
angeordnet ist, daf sie durch Neigen der Planken-
elemente (13) relativ zueinander gekriimmt wird.

7. Vorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dal in einen Hohiraum (45) (iber
den Plankenelementen (13) Druckluft eingefiihrt
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und auf den Raum zwischen den Planken-
elementen {13) und den Folienstreifen (7) durch
Bohrungen (46) in den Plankenelementen (13)
verteilt wird, wobei der Raum einen Kanai (31, 33)
bildet, durch den das Wasser nach der Entfernung
aus der Fasersuspension hindurchgeht.

8. Vorrichtung nach Anspruch 7, dadurch
gekennzeichnet, daR ein in dem Kanal (31, 33) ein-
stellbar angeordnetes Wehr {41) zur Steuerung
des Wasserstroms (iber die Folienhaiterung dient.

9. Vorrichtung nach einem der Anspriiche 1 bis
8, dadurch gekennzeichnet, daf3 die Zapfen (17)
an dem zugehdrigen Plankenelement (13) ange-
schweifdt sind.

Revendications

1. Appareil pour déshydrater des suspensions
fibreuses, comprenant un carter d’aspiration (5),
un couvercle (3) pour le carter d’aspiration et une
pluralité de lames (7) fixées sur le couvercle,
caractérisé en ce que le couvercle (3) comprend
deux ou pius de deux panneaux (13) fixés de
fagon séparable sur la base (9) du carter d’aspira-
tion {5) et comportant chacun un certain nombre
desdites lames {7) fixées sur lui, au moins cer-
taines desdites lames (7) étant fixées sur leurs
panneaux associés {13) au moyen d'une pluralité
de broches (17) espacées I'une de I'autre, qui sont
supportées par le panneau (13) et qui font saillie
de celui-ci.

2. Appareil tel que revendiqué dans la reven-
dication 1, caractérisé en ce que les broches (17)
sont disposées en rangées paralléles et espacées
l'une de l'autre et les lames (7), qui sont des élé-
ments allongés, sont fixées directement ou
indirectement sur une ou piusieurs rangées de
broches (17) & leurs extrémités libres de telie
sorte que les lames (7) soient espacées du pan-
neau (13).

3. Appareil tel que revendiqué dans la
revendication 2, caractérisé en ce qu’une barre
allongée de montage (19) ayant une section droite
en forme de T est interposée entre les extrémités
des broches (17) d'une rangée et les lames (7).

4, Appareil tel que revendiqué dans la reven-
dication 2 ou 3, caractérisé en ce que ies rangées
adjacentes de broches (17) sont quinconcées

'une par rapport a I"autre afin de réduire au mini-

mum toute tendance a l'obstruction.

5. Appareil tel que revendiqué dans une quel-
conque des revendications 1 a 4, caractérisé en ce
que les lames {17), qui s’étendent dans une direc-
tion qui est transversale par rapport a la direction
de déplacement de la suspension fibreuse dans
I"appareil, définissent une surface active qui est
plane ou incurvée.

6. Appareil tel que revendiqué dans la reven-
dication 5, caractérisé en ce que la surface active
est pourvue d’'un profil incurvé par inclinaison des
panneaux (13) I'un par rapport & I'autre.

7. Appareil tel que revendiqué dans la reven-
dication 1, caractérisé en ce que de {'air comprimé
est introduit dans une cavité {45), au-dessus des
panneaux {13) et est distribué dans 'espace entre
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les panneaux {13} et les lames (7) au moyen de
perforations (46) prévues dans les panneaux (13),
ledit espace définissant un canal (31, 33) dans
lequel l'eau passe aprés étre enlevée de la
suspension fibreuse.

8. Appareil tel que revendiqué dans la reven-
dication 7, caractérisé en ce qu’un barrage (41),
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qui est disposé de fagon réglable dans le canal
{31, 33) sert & contrdler I'écoulement de 'eau sur
le support de lame. ’

9. Appareil tel que revendiqué dans une quel-
conque des revendications 1 a 8, caractérisé en ce
gue les broches (17) sont soudées sur le panneau
associé (13).
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