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Machines for extracting water from paper and pulp are
in continuous operation in most cases during the day and
night and their output depends on the speed of the
machine wire. For this reason an increase in the speed
of the wire will result in a proportional inciease in output.
On the othier hand, a certain extraction of watér from the
stock must be effected in the wire end of the machine
under the action of the vaciiim on the wire. If the speed
of the wire is increased, the vacuumsaction on the wire
must also be increased. This involvés an increase in the
pressure with which the wire is forced on the suction box
tops so that the friction between the wire and the suction
box tops is increased in the same proportion and with it
the tension reguired for driving the wire. The wire is
drivén by the couch roll. At a given teision of the wire,
only a limited driving force can be transmitted by the
couch roll to the wire. On the other hand, the number
of the wire in a paper machine depends on the grade of
paper to be manufactured so that the number of the wire
cannot be increased. In the known paper machines, the
speed of the wire is so chosen as to reach just the limit
at which the drive of the wire by the couch roll is ensured
uider a vacuum action sufficient for the required extrac-
tion of water at this speed of the wire whereas the allow-
able stress of the wire is not exceeded. Heénce, an in-
crease in the speed of the wire and an ificrease in output
cannot be achieved with the khown machines.

Because -in these known machines the wire is loadad
to the allowable limit, a relatively rapid wear of thie wire
must -be expected. This requires a relatively frequent
replacement of the wire. Considerable costs and a shut-
down of the machine are involved in the renewal of the
wire. Recause such machines are in continuous opera-
tion duting the day and night, as has been mentioned
before, this shutdown restlts in a reduction in output.
To reduce the wear of the wire, it has already been
proposed to make the suction box or forming board tops
of -a plastic which is softer than the material of the wire
so that the wedr of the lattér is redaced. While this
enables an increase in the intervals of time after which
the wire must be replaced, the wire is still subjsct to con-
siderable wear and the output of the machine cannot be
increased. Such suction box tops consist of plastic piates
on a backing consisting; e.g., of wood or metai. This two-
layer mdterial has the disadvantage that the walls of the
‘holes in the suiction box tops are tneven, particularly at
the joirit betweén the two layers, and these uneven por-
tions promote -an accumulation of sucked-off fiber material
on the walls of the holes so that the hcles in the suction
box tops are gradually reduced in cross section. For this
reascon; such stiction box tops must be frequently cleaned,
which results again in'a shutdown and reduction in output.

It is an object of the invention to eliminate these dis-
advantages and to increase the output of machines for
extracting water from ‘paper or pulp. The invention re-
sides in a machine for treating paper or pulp, a machine
wire for réceiving the material to be treated, means, such
as at least one suction box and/or at least one forming
board for extracting water from the material to be treated,
said means having sliding surfaces on their tops, on which
the machine wire slides, said tops consisting of a polyethyl-
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¢ne plastic softer than the material of the wire, whereby the
coefficient of friction between the machine wire and the
tops is less than 0.12, so that the speed of the wire is in-
creased by a reduction of the slip of the wét wire driving
voller and whereby the tops made only from this plastic are
stable in shape and self-supporting and have an active
water-extracting area of at least 40% of the waler-
extracting zone to increase the extraction of watér from
the stock. In conjunctioh with the fact that the material
of the suction box and/or forming board -tops is sefter
than the material of the machine wire, thelow coeefficient
of friction of the plastics used ensures a paiticularly low
wear of the wite and it has been found that the wear of
the suction box and forming board tops is €xtremely small.
As a result, stoppages for a replacemerit of the wire will
be minimized. Owing to the rediction of the frictional
resistances, the active water extracting area of the suction
box tops can be increased, which results in an ‘increase
of the rate at which water is extracted from the stock so
the speed of the wire can be increased whereas the teiisile
stress required in the wire o enable a substantially slip-
free drive thersof by the couch toll does not exceed the
allowable stress. In this consection, the term “active
water extracting arga” is the ratio of the area of the open-
ings in the suction box tops to the entire area of a rec-
tarigle which defines the water extracting zone, as will
be explained with reference to the drawing.

It has been found that the narrow lands remaining
between the suction holes if the forming board and/or
suction box tops are designed according to the invention
and a relatively large active suction area is provided,
will not break ocut because the material withstands the
stresses iavolved in surfacing the tops. The fact that
the suction box and/cr forming ‘board tops are stable
in shape and self-supporting has ‘the fuither -advantage
that the need for the previously required backings for
the suction box and/or forming board tops is eliminated.
As a result, the joint formed between the two layers
at the walls of the holes and promoting an accumulation
of fiber material is also eliiminated and the cleaning of
the ‘suction box and forming board tops, which cleaning
iivolves a shutdown, may be performed in much longer
intervils of time. The knowrn backings consisting, €.g.,
of wood, have always involved difficulties because their
degree of swelling was different from that of ‘the ma-
erial of the siiction boxes so that warping occurred, which
had to be eliminated by subjecting the table top to-a
time-consuming ‘surfacing operation.

The materials used according to the iiiventien for
the suction box and/or forming board tops are stable up
to temperatures dbove 100° C. This affords the advan-
tage that the stock can be applied in boiling condition
withount damage to the forming board and/or suction
box tops. The application of the stock in boiling condi-
tion has become increasingly popular in recent years.
Tn a preferred embodiment of the invention, sintered
low-préssure polyethylene having a molecuiar weight of
about 1,000,000 is used -as a plastic. This material has
a particularly high imipact strength so that forming board
and/or suction box tops made from this material can be
surfaced by surfacing machines having surfacing khives
rotating at high speed. It has been found suitabe 1o
charge this material as a powder into an elongated mold
and to sinter it there undér a high pressure and at -an
appropriate temperature. Plates of any desired size which
are made from such inaterial have a particulaily low
coefficient of friction with respect to the wire so that
the coefficient of friction between the wire, on the one
hand, and the forming board and/or suction box tops,
on the other hand, may be reduced below 0.1, in accord-
ance with the invention. In spite of the resulting further
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increase in the speed of the wire, a satisfactory extraction:

of water will be obtainedif the active suction area isiat
least 50%, preferably about 60% - of the suction zone.
The very narrow lands left-between the suction holes
in the case of such a large active water exiracting :area
will resist even impact stresses- applied when the suction
boxand/or forming board tops are.surfaced with the
aid of a machine. .

- In a preferred embodiment-of the invention; the plastic
material. of the suction-box -and/or. forming board -tops
has admixtures which reduce. friction and, if desired, are

electrically conducting.. These admixtures may be added.
in the form of powders and may consist of molybdenum .

sulfide powder -or molybdenum disulfide powder, on the
one hand, and graphite powder,-on the other hand; = The

total amount of these admixtures is:less than 5 percent by

weight, preferably between 1 and 3 percent by weight.
At high speeds of the wire, adverse circumstances may

coact to cause an-electrostatic charging of the suction:

box-and/or forming board tops: - This electrostatic charge

may result in an accumulation of dirt, which may build.
up to the size of a fingernail -and is then suddenly torn:

off into the path of the stock. Such a charging of the

tops may be prevented by the electrically conducting ad-:

mixtures added to the plastic-material of the suction box
and/or forming board tops.  .The electrically conducting
admixtures. impart- to, the suction box and/or forming

board top such a- conductivity that the :electrostatic

charges will be.dissipated. Molybdenum has an effect
similar to that of a lubricant whereas graphite. powder
imparts an electrical .conductivity to the plastic. Owing
to the relatively small total amount of the admixtures,
the plasic nature of the suction box and/or forming
board tops is preserved - and with it those properties of
thetops which-are due to. this plastic nature,- namely,

the resistance to acid, the stability of shape, the resistance -
to. swelling, low wear and:temperature stability ete. . In-.
stead of molybdenum sulfide or molybdenum disulfide;:,

on the ‘one: hand, and- graphite powder, on the othér
hand; 'other substances :which reduce friction and/or

impart electrical conductivity' may be added to the plas-:
tic. - For instance, the plastic material may contain about -

Y% percent by weight of molybdenum sulfide powder. or

molybdenum - disulfide powder and about ¥4 percent by"

weight of graphite powder. These additions of dry lubri-

cants result in a particularly: great reduction of the friction :

between the suction box tops and the wire-and thus enable
a considerable increase in the suction effect and wire speed

resulting in a considerable increase in output. It has been .
found that in this way the wire speed and the output can
readily be increased by about 20% while a satisfactory

extraction: of water from the stock is maintained.

The : particle . sizes - of the - admixture will depend on;
the nature of the plastic material to be processed and on:

the nature of ithe friction-reducing or electrically con-
ducting - admixtures. = According to - the -invention,. the
particle size of the admixtures may be between 5 miicrons
and -0.05 micron, preferably in: the range between 2

microns and 0.2 micron. Favorable results are-obtained, "

e.g.; with molybdenum sulfide powder having: a particle
size below 2 microns, and best results-are achieved with
particle sizes of 0.4 micron or 0.2 micron. :

In the manufacture of the suction box and/or, forming
board tops of plastic, the admixtures in powder :form .are -

added to the plastic powder. This: is followed by mixing
and subsequently the tops can be made by sintering, mold-
ing, -extruding -or the like.. The: plastic material will
establish -an intimate bond with ‘the admixtures.

It is'.also possible :within the scope: of the invention

to make the suction box.and/or forming board tops. in-

one piece in order to avoid vacuum defects: which ‘would
interrupt the operation.~ This is of special importance be-
cause .even very small disturbances in the charging and
distribution' of the ‘stock on the wire will result in unde-
sirable effects in the finished.roll. - If the paper.does.not

4
have a uniform thickness throughout, the roll cannot be
cylindrically wound but will have humps due to a repeated

. summation of micro defects.: For this reason it.s highly.
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desirable that the suction: box -and/or forming board tops.
should be-maintained-as truly planar as possible in order
to :avoid an.impression of uneven portions into the stock;
‘The planar form of the;suction box and/or forming board.
tops can.best be-maintained if they are'made in one piece;
Alternatively, . suitably -shaped -elements .which -are :con-:
veniently interconnected may be used. -

Within the scope- of : the invention,: best. results will be
obtained if that surface of:the suction box and/or form-:
ing board top which cooperates with the wire:is polished;
preferably to a high finish. - In this case,. extremely low
coeflicients of friction may easily be obtained; these values
may be less than 0.095 or even-less than 0.09.. !

In connection;with the. known forming board and/or
suction ‘box -tops, the stock inevitably entrained by the
water. draining through the wire was: able to build.up in
the holes of: the forming board top bécause: thess. holes
were always fairly rough, particularly under the influence
of .the moisture.: For this:reason it -has: been: attempted
to provide suction box tops with upwardly tapering holes
to. prevent  an -interruption of ‘the :'vacuum by entrained
stock built up in the holes. . The present:invention:con--
templates - the: provision -of isuction ' holes- which rare
polished, preferably to. a high finish,:so:that a build-up -
of :the entrained. stock ;on- the: wails .of: the: suction ;sholes
is prevented to a .large extent. It is also:of special im-:
portance that the:perfect smoothness-of the highly finished
holes is maintained during the operation because the ma-~:
terials used-according to the-invention are:resistant:to
acids. and alkalies in.concentrations-up:to 5% at tempera-:

“tures much:above 100° C..  Otherwise the high finish of

the suction ‘holes would: soon :be destroyed by the. action
of . acids :and/or.:alkalies: - The .polishing of ‘the -holes-
to a high finish is facilitated. by the ease with which the
materials used-‘according to.the invention ;ycan: be mas:-
chined. . Machining can easily be carried out in a simple
manner: with all- wood-working tools, : including. milling .-
cutters: This is prompted by-another property of sintered.
low-pressure polyethylene having a high molecular weight,
and: of ‘molded: or-extruded polyethylene -or: the like,:
namely, the fact:that these materials are free.of internal
stresses. : - :

Other plastics ‘which may be- used. according ‘to. the
invention include extruded polypropylene :and -extruded -
polyester-and polyether products, provided: that they ‘have
properties: similar:to those of polyethylene. :

Example'l *

A suction box top 4000 millimeters long and 350 mm.
wide is to be made -and to be provided with holes in-a
zone having a length of 3000 mm. and a width of 280 =
mm. The holes are arranged so that relatively wide lands:,
remain between the suction holes.of the top.  For this:
purpose, parts of-a non-apertured plate of polyethylene
are made’ by injection :moldifig. -and are then drilled in
the -usual ‘manner. with -a -drilling: machine. Havinga
thickness of 40 mm., the individual elements are arranged.
in a row without the provision of a backing and are di-:
rectly connected : to :the . suction -box - by : countersunk. -
screws:so that the fastener lies in the: lowermost:10 mm.,
which is the limit: to:which-the:top can: be machined, for
technical reasons. . Because. the lands -which remain beé«:.
tween the:holes-have a width of 15 mm., these parts can
be surfaced with any :milling, planing or other surfacing
machine, ‘

Example 2 © -

A suction box top 5000 mm. long. and 500. mm. wide
is to be made"in -one piece in order to:avoid wvacuum-
defects and uneven portions due to joints and to increase
the stability of : the. topand ‘enable a simple -mounting
thereof. . .
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The act1ve ‘water, ‘extracting area of this plate is 60%
of the Zone formed with holes. This requires the pro-
vision of holes of 12 mm. and the lands remaining be-
tween the holes are only 3.5 mm. wide. Depending on
the fact whether a. low or a very low coefﬁc1ent of fric-
tion is required for i 1ncreasmg the wire speed polyethylene
or smtered low—pressure polyethylene having a low molec-
tlar weight (about 200 000) and a particnlarly low co-
efficient of friction will be used. If suction holes pohshed
to a hxgh finish are also to be used, the use of sintered
low-pressure polyethyrene having a high molecular weight
(about 1000 000) is recommended This mater1a1 will
not fake up water and will resist the 1mpacts occurring
during machining. The chemical stability of the ma-
terlal w111 ensure that the. hlgh finish will be preserved
during operatwn even if boiling stock is charged.

Example 3

Suction box stnps for Use. w1th suction boxes havmg
a strip top are to be made. These suction box strips may
be made, e.g., from non-apertured suction box top plates
by cutting them to suitable length It the strip has an
overall thickness of, e.g., 30 mm.,, it may be connected
to the suction box by screws disposed in the lowermost
10 mm,

The coefficients of friction which have been statéd are
applicable with respectlto bronze wire. Wire of other
materials, particularly "of plastlc, may be used, prov1ded
that this will not result in a silbstantial increase in the
coefficients of friction stated above.

Embodiments of the inventior are shown by way of
example in the drawmc

FIG. 1 'is a side ‘elevation showmg the wet end of a
paper machine, FIG. 2isa perspecnve view showmg
4 sliction box top. FIG. 3'isa fragmentary top plan view
showing a suction box top and FIG. 4 is a fragmentary
plan view of a different form of a suction box top.

In the wet end of the paper machine shown in FIG. 1,
a machine wire 1 runs around a breast roll 2 and a
lower couch roll 3. The lower cotich roll 3 is driven
by an electric motor 4 and forms the driving member
for the wire 1. The breast roll 2 is a reversing roll, which
is not driven. The direction of rotation of the lower
couch roll 3 is indicated by arrow 5 and the direction of
movement of the wire 1 is indicated by arrow 6. The
stock consisting of fiber pulp is charged from a hopper
7 onto the wire 1. The wire runs over a forming board
8, which is closed at its top by an apertured top 9.
The forming board 8 is formed by a trough, into which
a large portion of the liquid is drained out of the stock
through the apertured top 9. From the latter, the wire
1 moves over a plurality of wire guide rolls 18, which
cause further liquid to drain through the wire. The
liquid flows from the wire guide rolls 18 into a trough
11 which constitutes at the same time a frame of the
machine.

Behind the wire guide rolls, considered in the direction
of movement of the wire, suction boxes 12 are arranged,
which are closed at the top by suction box tops 13, over
which the wire 1 moves. The suction box tops 13 have
the same design as the top 9 and in FIG. 2 it will be seen
that length [ of the suction box top 13 corresponds to
the width of the machine. These suction box tops 13
are in one piece and their longitudinal edge 14 extends
transversely to the direction of movement of the wire
1 as shown by the arrow 6. The suciion boxes have the
form of hollow troughs and are connected by conduits 15
to a vacuum pump 16, by which a vacuum is produced
in the suction boxes 12. The suction box tops 13 are
formed with holes 17, over which the liquid is sucked
out of the stock through the wire 1. Behind the last
suction box 12 the wire 1 runs over a deflecting roll 18
to the lower couch roll 3.. 19 is the upper couch rell,
which is not driven and serves only to press the wire and
the web of stock 20 lying on the wire. Behind the couch
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roll, the web of stock 20 is removed and passed onto
the dryer felt, which is not shown,

The returning lower course of the wire is designated
at 1. This returning course 1’ moves over. stationary
guide rolls 21 22 and vertically adjustable rolls 23 back
to the breast roll 2. 24 is a daacér roll. The machine
wire 1 is endless and the ténsion of the wire is adjusted
by the vertically ad]ustable rolls 23 and thé dancer roll
24. The lovering of the vertlcally ddjustable Tolls 23
will 1ncrease the ténsion of the wire. These vertically
adjustable rolls 23 can be adjusted in accordasice with
the length of the wire. The dancer roll 24 is prvotally
movable about a shaft 25 and is urged by gr avity onto the
wire 1 to effect an automat1c ad]ustment of the tension of
the wire. The fension of the wire 1 must be so hlgh
that the lower ¢ouch Toll 3 is capable of driving the wire.

FIG. 3 is a top plan view showing a portion of the
suct10n box top 13. It serves to define the expression

“active ‘water extractmg area.” A rectangle having sides
a and b is shown in dotted lines and is assumed to have
an area Y. The cross-sectional areas of the. circular
holes in the 1ectangle a, b is assumed to be X.. The active
water extracting area equals the quotient X/Y x100%.
This active zone water extractmg suction area is at least
40% of the water extractmg zZone.

The circular ‘holes 17 may be replaced by ‘elongated
holes extendmg transversely to the direction of movement
of the wire.

FIG. 4 is a top plan view showing a suction box top
13 which is formed by’ spaced apart strips 26 which ex-
tend transversely to the direction of movement 6 of fhe
wite 1. . Tfisefts 28 are provided between the strips 26
at the edges 27 of the top 13. The spaces 29 between
the strips 26 form the suction holes.

What we claim is:

1. In a machine for treating paper or pulp, a machme
wire for recervmg the material to be treated, a wire driv-
ing rollér and means cooperable ‘with the wire for ex-
tracting water from’ the riaferial to be treated said means
having’ tops provided with sliding surfaces on which the
machine wire slides, said tops being composed substan-
tially of a polyethylene-plastic softer than the material
of the wire, the coefficient of friction between the ma-
chine wire and the tops being less than 0.12 so that the
speed of the wire is increased, the tops formed only from
this plastic being stable in shape and of sufficient thick-
ness to be self-supporting and have an active water ex-
tracting area of at l€ast 40% of the water extracting zone
to increase the extraction of water from the stock.

2. The machine as claimed in claim %, wherein the
polyethylene-plastic is sintered low-pressure polyethylene.

3. The machine as claimed in claim 1, wherein the
polyethylene-plastic is molded polyethylene.

4. The machine as claimed in claim 1, wherein the
polyethylene-plastic is extruded polyethylene.

5. The machine as claimed in claim 1, wherein the poly-
ethylene-plastic is sintered low-pressure polyethylene
having a molecular weight of about 1,0600,000.

6. The machine as claimed in claim 1, wherein the
polyethylene-plastic contains admixtures for reducing
friction.

7. The machine as claimed in claim 1, wherein the
polyethylene-plastic contains admixtures which are elec-
trically conducting for dissipating electrostatic charges.

8. The machine as claimed in claim 1, wherein the
polyethylene-plastic contains admixtures for reducing fric-
tion and admixtures which are electrically conducting for
dissipating eletrostatic charges.

9, The machine as claimed in claim 1, wherein the
polyethylene-plastic contains the admixtures of the group
consisting of molybdenum sulfide powder or molybdenum
disulfide powder in an amount up to 3 percent by weight
for reducing friction.

10. The machine as claimed in claim 1, wherein the
polyethylene plastic contains admixtures consisting of



3,234,079

7

graphite powder in an amount up to 3 percent by weight
for dissipating electrostatic charges..

. 11.. The machine as claimed in:claim 1, wherein:the
polyethylene-plastic contains admixtures of the group con-

sisting of molybdenum sulfide powder or molybdenum di-
sulfide powder and graphite powder and in an amount:

up to 3 percent by weight for reducing friction and dis-
sipating electrostatic charges; respectively.

12. The machine as claimed in claim 11, wherein the
plastic material contains about ¥4 percent by weight of
molybdenum sulfide’ powder or molybdenum: - disulfide
powder and about % percent by weight: of graphite
powder.

13. The machine as claimed in claim. 1, wherein the
polyethylene-plastxc contains admixtures for reducing fric-

tion with the particle sizes-of the admixtures being be-

tween 5 microns and 0.2 micron.

14. The machine as claimed in claim 1, wherein the
polyethylene-plastic contains admixtures which are elec-
trically couductmg for  dissipating - electrostatic charges
with the particle sizes of the admixtures being between 5
microns and.0.2 micron.

15. The machine as claimed in claim 1, wherein the

polyethylene-plastic. contains admixtures for reducing fric- .

tion and admixtures which are electrically conductmg for

dissipating electrostatic charges with the .particle sizes.of

the admixtures being between 5 microns and 0.2 micton.
16 The machine as claimed in claim 1, wherein the

polyethylene-plastic contains admixtures for reducing fric-.
tion with the particle sizes-of the admixtures being be-.

tween 2 microns and 0.5 micron.

17. The machine as. claimed in-claim 1, wherein the.

polyethylene-plastic contains-admixtures which are -elec-
trically conducting. for dissipating -electrostatic ‘charges
with the. particles sizes of the admixtures being between
2 microns and 0.5 micron.

18..The machine as claimed in claim 1, wherein the. -
polyethylene-plastic contains admixtures for reducing fric-.

tion and admixtures which are electrically conducting for
dissipating electrostatic-charges with the particle sizes-of
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the. admixutres being between 2 microns.and 0.5 micron.

19. The: machine as claimed in claim .1, wherein each
top. of each. means for:extracting water: from: the stock .
is in one piece.:

20. The machine -as claimed. in claim 1, wherein the -
sliding -surfaces: of the: tops are pohshed .

21. The machine as claimed in claim 20, iwherein the
coefficient . of: friction: "between the :wire and the sliding
surfaces of the tops-is less than 0.1.

22. The: machine as claimed in <claim ‘1, wherein the
tops-are provided with polished holes.

23. The machine: as claimed in. claim 1, wherein the
active water extracting area is at least 50% of the.water :
extracting zone. : :
24, The machme as claimed-in -claim -1, wherein the
active water extracting area is about 60% of- the water
extracting -zone.
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