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@ Paper making machinery.

@ A paper making machine includes a dryer section which
constitutes 50% or more of the length of the paper machine.
it has been proposed to reduce or obviate this dryer section
by subjecting the paper sheet simultaneously to high nip
pressures and temperatures, but conventional wet press felts
are not suitable in a press drying system.

The invention is concerned with an endless permeable
beit for releasing moisture from fibrous paper making
dispersions or sheets formed therefrom in which the belt is
formed from a fiexible corrosion and stretch resistant sheet
having a high tensile strength and which is formed from
metallic fibres laid randomly in a sheet and bonded together.
Such a belt can be used in press drying or can also be used in
other parts of the paper machine as well as the press drying
section.
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This invention relates to paper making machinery and in

particular to foraminous eclements for use in such machinery

which support the paper sheet as it is drained and dried.

In a paper making machine, an aqueous dispersion of

paper making fibres is initially drained on a Fourdrinier
wire. After the paper sheet has acquired sufficient
internal coherence to be self-supporting, it is lifted
from the Fourdrinier wire as it passes over the couch roll
and is carried through a wet press section by aﬁsorbent
press felts. The wet press section consists of one or
more pairs of opposed rolls which subject the sheet and
supporting felts to nip pressure whereby moisture is
driven from the sheet -and absorbed by the felts.

The partly dried shcet is then passed on further felts
through a dryer section consisting of a substantial

number of large rotating steam heated drying cylinders
against which the shcecet is held.untilrthe moisture content

is reduced to that rvqhired in the finished sheet.

Althougﬁ the dryer scction accouhts for a majér broportion
of the enefgy usage and physically gpnstitutes 50% or more
of the length of the paper machinc,fi%xremoves a relatively
small proportion:of_the water from iﬁe sheet, as compared
with the Fourdrinier wirc'andfpreSS’éectiqui " Operating,
capital and maintenance cosfs are'fherefore high in

relation to the effectiveness of the dryer section.

Proposals have thecrecfore been made to find more cost

effective ways .of drying the paper which will reduce the

size of or obviate the dryer section. Such proposals

rely on subjecting the paper sheet simultaneously to high

nip pressures and temperatures in excess of 100°C and expelling

moisture as vapour. This technique is known as press drying

and one arrangement based on the technique is described in
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the United Kingdom-published Patent Application No. 2052586A.

It is not however possible to use conventional wet press
Ielte in a press drying system, since they are insufficiently
permeable to water vapour and confer a poor surface finish

on the sheet which cannot be rectified subsequently, even

by substantial calendering. Attempts have been made to

use both Fourdrlnler w1res and more open modern forms of

wet press felts, but ‘the result was the formation of wire
marks more, pronounced than those resulting from conventional

paper maklng- -

- %
2

. -

It is among the obJects of the present 1nvent10n to provide
.a novel form, of permeable element for use in a paper machine
which, in dlfferlng forms, can be used in a press drying
assembly, or in a;eonvontional dryer, forming part-ef a
paper machine. ' ’
In one aspect therefore, the invention provides an endless
permeable-belt for relcasing moisture from fibrous paper
making dispersions or sheets formed therefrom, comprising
a flexible, corrosion and stretch resistant sheet having =2
high tensile strength and formed from metallic fibres laid
randomly in a sheet and bonded togetﬁer: Preferably the
bond;between the flbres are formed by 51nter1ng.

In another aspect, the invention provides a Fourdrinier

paper machine having a press drying section incorporating
a belt as above defined.

In a further aspect, the invention provides a paper machine
having a machine glazing cylinder and incorporatieg a belt
as above defined, the belt being arranged so as to bear
against the outer surface of a peper sheetfbeing dried on
the cylinder during movement of theipaper sheet.around 2

substantial proportion of the circumference of the cylinder.
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In a still further aspect the invention provides a paper

machine having a drycr section incorporating belts as above

defined.

According to yet another aspect of the present inventron a
method of making an endless permeable flexible corrosion and
stretch re51stant belt with a hlqh tanqile strength for re-
leasing m01sture frOm flbrous paper maklng dispersions or
sheets formed therefrom comprises the steps of dry forming a
layer of the belt from corrosion resistant metal fibres,

'

and supporting the:so formed dryzbelt.oo a'support consolid-

: \

ating the metal Elbres by 51nter1ng so as to form a web, and
leading the thus formed web-around a path whieh determines
its length before returnlng 1t to JOln w1th the end of the -
first dry formed layer and subseauently applying a second
and subsequent layers of metal fibres whilst moving the belt

around the path until a belt of the required thickness is

obtained.

Preferebly the web is self supporting after it initially '

leaves the support.’ A magazine may be provided in the path

comprising adjustable rollers; adjustment of which determines

the length of the belt. Means may also be provided for

controlling the thickness, substance i.e. grammage and deckle

of the belt.
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fhe permeable belt of the invention is preferably made-from
a metal such as stainless steél since, when used in a press
drying context, it will be required to withstand tempera;
tures of 100° to.iSOOC with a stretch of less than 1%.

The sheet from which the belt is made requires to be
sufficiently flexible to conform to rolls ih the region of
15 centimetres in diameter whilst having a tensile strength
of about 40 to 60 Newtons per 15mm. - The random laid
material of the invention has a qmoothness of from 200 to
10 300 Bendsten (in paper terms) - ThlS is: substantially
smoother than the woven mater1al from wh1cp Fourdrinier,_"
wires are convent” )nally made.' Becauseﬂbf the'absence ;.i
of wire knuckles characteristic of Fourdrinier wires, the
formation of a wire mark in the paper made using sheets

15 according to the invention is avoided.

For use in a press drying context, the sheet should have
sufficient permeability to pass steam at ﬁ rate of at least

170 cubic metres pcr square metre per hour.at atmospheric
pressure.

20 The invention wili now be further described ﬁith reference

to the accompanying drawings, in which :-

Figure 1 is a plan view of a detail of a
foraminous belt according to the invention,

Figure 2 is a diagrammatic side elevation of a.

25 first assembly embodying the invention for effecting.

press drying of the paper,

Figure 3 is a diagrammatic side elevation of =

second assembly embodying the invention for effecting
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press drying of paper.

Figure 4 is a diagrammatic side elevation of a

conventional configuration of paper machine

dryer but embodying the invention, and

Figure 5 is a diagrammatic side elevation of a

device for forming a belt according to the
invention.: . '

Referring to Figurc 1, the configuration shown consists

of a sheet 1 formed from a mass of short stainless steel

fibres 2 1a1d randomly, in a manner somewhat simllar to -
cellulose flbres 1n paper, and bonded together by sintering.
A suxtable mmter1al 1s sold under the Registered Trade

Mark BEKIPOR by N.V. Bekaert S A B 8550 Zwéﬁegem Belgium
The preferred grade is 10 BL 1 Wthh has a steam permea-

bility at atmospheric pressure of about 600 cubic metres
per square metre per hour.

The press drying assembly of Figure 2 comprises two heated
drying cylinders 10 and 11 rotatable about parallel axes
12 and 13 respectively. The cylinders 10 and 11 may, for

example

be heated by steam and are movable towards each’

other, as 1nd1cated by the arrows 14; to form a nip at 15.

The assembly shown also comprises two endless'metnlllC"
permeable belts 16 and 17 according to the invention.

From a tensioning roll 18 the element 16 is led around a'

lead in roll 25

,-under a pressure applying roll 19, around

the cylinders 10 and 11 and a second pressure applying roll

20, and back to the tensioning roll 18. The belt 17 is led
from a tensioning roll 21 around a guide roll 22. It is .
then taken around the cylinder 10, inside the belt 16, and
around the cylinder 11 outside the belt 16. It is then
led around the pressure applying roll 20 inside the belt

16 and then,

via a sccond guide roll 23, back to the
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tensioning roll 21.

The paper sheet 24 to be press dried is fed into the
assembly around the lead in roll 25 so as to be carried
around the cylinder 10 between the belts 16 and 17. " The
cylinders 10 and 11 are maintained at a temperature of - from
100° to 150°C so that the shcet 24 is heated substantially
before entering the n1p between the cylinder 10 and roll 19.
Subsequently,,the shcet is trapped between the belts 16 and
17 as it passes around the cylinders 10 and 11, optionally
10 with nip pressure being applied betwecn these cylinders.
As the paper dries, water is released as vapour through
the perforations in the belts—lG.nnd 17.. Due to-the -
surface characteristics of theée bélts "wire" marking
occurs and both s1dos of the papcr shcet exhibit. substan-
15 tially the same ‘surface- characterlstlcs._  The ten51on and
pressurc applied during passage around the cylinders 10

and 11 also ensures that the paper does not shrink as it
dries.

The press drying arrangement of Figure 3 only utilizes

one metallic permeable belt according to the invention.

The assembly shown comprises a drying cylinder, steam

heated to between 100° to 150°C, 30 around which is led a .

permeable belt 31 according to the invention. ° The belt 31

is held in'ehgagement with the cylindér 30 by a lead in

2S roll 32 and a lead out roll 33. The return path of the
belt 31 is constrained by guide rolls 34 and a tensioning
roll 35. Press rolls 36 A, B, C, D, E are arranged
around the cylinder 30 So as to apply
the cylinder as shown.

nip pressure against

30 A paper sheet 37 to be dried is led around the roll 32 so as.
to lie betweecn the permeable belt 31 and the cylinder 30.
As the sheet moves around the cylinder 30, pressure is
applied by the pressurce applying rolls 36 A to E and

meorstyre released as vapour throuph the permeable belt 31,
BAD ORIGINAL @
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The cyllnder 30 may- 1150 be of substant1a1 51ze highly

pclished 57 -as £ Inm2 12 WG 77 Tankee cglnmde* ang the

L L

pressure applying rolls 36 dispensed with. This will
result in the oroduction of machine glazed paper having a

smoother reverse surface than .is usual with such paper. The

press rolls 36A and 36B may also be optionally retained
as an M.G. press.

Figure 4 shows a conventional paper machine dryer section
having an upper bank of steam heated drying cylinders 40

and a lower bank of similar cylinders 41. However, in

substitution for the conventional dryer felt a permeable
belt 42 in accordance with the inventién is- guided by
means of rolls 43 so as- to wrap around the upwardly facing
surfaces of the cyllnders 41, whllst a tensioning device

shown dlagrammatlcally at 44 malntalns tension in the belt.

Similarly, a second permeable belt 45 in accdrdance with

the invention is guided by rolls 46 and tensioned by

tensioning device 47 so as to wrap around the lower
surfaces of the cylinders 41.

A paper sheet 48 to be dried, is fed from the wet press of

the paper’maching.(not shown and not-forming part qf this

invention) between the first cylinder 41 and the permeable

belt 45 and then alternitely around the cylinders 40 and -

41. As the paper sheet passes around the cylinders 40 and

41 it is held firmly in contact therewith by the permeable
belts 44 and 45,

sheet

This both resists the tendency of the
to shrink as it dries whilst readily releasing
water vapour through the permeable belts.

As the sheet leaves the last cylinder 41, it may be:reeled. -
up or led through a size press.and a further similar-
dryer section prior to being reeled up. Neither the size

press nor rcel up assembly form part of this invention.
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Figure 5 shows a forming device 50 for a belt according to
the invention. The device 50 comprises a conveyor 51
onto which stainless steel fibres are dry laid at 52 and

bonded at 53 during passage through the high pressure nip
of heated sintering rolls 54. . : _

The layer of fibres dcposited at 52 is substantially
thinner than is required in the belt when formed. From
the sintering rolls 54 the bonded sheet 55 is taken around
guide rolls 56 to a length control assembly consisting of
lead in and lead out rolls 57 and 58 between which spacing
rolls 59 are located. The spacing rolls 59 can be
adjusted in. the'dir’ction shown by the arrows 60 to vary
the path length of the sheet and thus precisely control
the overall length of the beltaas 1t is formed .

:,o" .

From the lead outvpoli 58.the-éhcét.is'takén around fwo
further guide rolls 61 and back to the conveyor 51, where
a further layer of stainless steel fibres is deposited
thereon. As the belt 56 continues to move around the
path above described the thickness progressively builds
up essentially as a spiral laminate with each new layer

being sintered to the last in the nip of the rolls 54.

Between the- rolls 54 and the first guide roll 56, a
substance gauge 62 and a. caliper gauge 63 are located -

which provide feedback control via lines 64 and 65 to

control respectively the quantity of fibres laid at 52°
and the pressure at the nip 53.
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CLAIMS :

1. 'An endless perﬁeable'heit for feleasind moisture
from fibrous paper-making dispersions or sheets formed

therefrom comprising a flexible, corrosion and stretch

resistant sheet having a high tensile strength characteriSed
in that it is formed from metallic fibres laid randomly in

a sheet and bonded together..

2. An endless permeable belt as claimed in claim 1
characterised in that the bonds between the fibres are form-
ed by sintering.

..'.’ . . o 2'-., ,_ A .,‘_.. - C.

3. An endless permeable belt as clalmed 1n clalm 1 or

.,1:- -l L=l _,,-,-_--. “

& - - -

claim 2 characterlsed in that the belt 1s formed from staln—

less steel. = .

4. A paper-making machine having a press-drying sec-
tion characterised in that it includes an endless belt as

claimed in any one of claims 1 to 3.

5. A paper-maklng machlne hav1ng a machlne—glazlng
cyllnder character:.sed 1n that it mcorpomtes a belt as cla:un-.-
ed in any one of claims 1 to 3, and in that.the belts are
arranged so as to bear against the outer surface of a paper—

sheet being dried on the cylinder during movement of the
paper sheet around a substantial proportion of the circum-

ference of the cylinder.

3
<

6. A paper-machine as claimed.in claim 5 having a dry-
er section characterised in that it incorporates belts as

claimed in any one of claims 1 to 3.
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7. A method of making an endless pe:heahle, flexible
corrosion.and stretch resistant belt with 2 high tensile
strength, for releasing moisture from fibrous paper-making
dispersions or sheets formed thereform characterised in

5 that the method comprises the steps of dry forminé a lsfet
of the belt from corrosion resistant metal'fibres-énd;sup;
porting the so—formed dry belt on a sunport 7 consolidating
the metal fibres by 51nter1ng so ‘as to form a web and lead-
ing the thus formed web around a'path which determines its

10 length before returning it.to join with the'end of the first

dry-formed 1ayer, and subseouently applying a second and .

subsequent layers of metal fibres whilst mov1ng the belt

P

around the path until a belt of the reauired thickness is

-

obtained. ,.';"

15 8. A method as claimed in claim 7 characterised in that
the web is self supporting after it initially leaves the

support.

9. A method as claimed in claim 7 or claim 8 charact-
erised in that a magazine is provided in the path cohprising
20 adjustable rollers, adjdstment of which determines the

length of the belt.

10. A method as claimed in any one of claims 7 to 9
characterised in that means are provided for controlling the

thickness, substances i.e. grammage and deckle of the belt;"
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