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ABSTRACT

An apparatus for use in a cylinder machine having a shoe (28) with a concavely- shapea
pressure surface that forms a substantially mating relationship with a cylinder mould (14) or
sieve. The concavely-shaped pressure surface of the shoe increases the amount of wrap
that a making fabric (16) has on a cylinder mould (14) or sieve thereby increasing the amount
of friction generated between the making fabric (16) and the cylinder mould (14) or sieve.
The increased friction results in an improved torque transfer between the making fabric and

the cylinder mould or sieve.
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EXTENDED COUCH NIP ON CYLINDER FORMER

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates generally to cylinder formers in papermaking
machines and other industrial applications such as fiber cement (FC) production
and more specifically to an extended couch nip with a pressure shoe in the forming
section of a cylinder mould that replaces fhe traditional couch roll to more

effectively transmit torque from a making fabric to a cylinder mould or sieve.

Background of the Invention

Typically, during the process for making paper products such as but not
limated to paper, paper board and carton board, a cellulosic fibrous web is formed
by depositing a fibrous slurry, that 1s, an aqueous dispersion of cellulose fibers,
onto a nﬁoving forming fabric in the forming section of a papermaking machine. A
large amouﬁt of water ois drained from the slurry through the forming fabric, leaving
the cellulosic fibrous web on the surface of the forming fabric. |

The newly tormed cellulosic fibrous web prOCf‘:eds from the forming section
to a press section, which includes a series of press nips. The cellulosic fibrous web
passes through the press nips supported by a press fabric, or, as is often the case,
between two such press fabrics. In the press nips, the cellulosic fibrous web is
subjected to compréssive forces which squeeze water therefrom, and ;Nhich adhere
the cellulosic fibers in the web to one another to turn the cellulosic fibrous web into
a paper sheet. The water 1s accepted by the bress fabric or fabrics and, ideally, does |
not return to theupaper sheet.

The paper sheet finally proceeds to a dryer section, which includes at least
one series of rotatable dryer drums or cylinders, which are internally heated by

steam. The newly formed paper sheet 1s sequentially directed in a serpentine path
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~ around each 1n the series of drums by a dryer fabric, which holds the paper sheet
closely against the surfaces of the drums. The heated drums reduce the water
content of the paper sheet to a desirable level through evaporation.

Presently, there are numerous ways of forming a continuous sheet of paper,
paper board, and carton board. For example, continuous paper sheets, can be
formed using a number of separate forming sections. The capital cost required to
install a multi-fourdrinier papermaking machine, however, is high and sometimes
the change is not feasible because of the total capital required. Additionally, larger
space requirements are required for this type of papennéking machine. Another

| féctor to consider 1n choosing which forming prbcess to use may be the weight of

- the board to be produced or the properties of the board to be developed.
Accordingly, in certain applications, the use of a cylinder mould in formation is
desirable. °

The principle of sheet formation using a cylinder former is depicted in FIG.
1 and 1s as follows. A horizontal cylinder (cylinder mould or sieve) 14 having a
woven fabric sleeve is arranged to rotate approximately three quarters submerged
n a contaiher (vat) 22 of paper or other stock 20 so that a small arc of the
cylinder’s circumference is above stock level. Stock in this case is defined as a
fibrous suspension and water. The fiber can be cellulose, synthetic or natural.
Other additives such as inorganic particles necessary for development of product
properties may also obe pfesen’t. Water 21 associated with the fibrous suspension

~ drains through the woven fabric sleeve, resulting in a layer of fibers deposited on
the surface of the fabric sleeve. Drainage takes place because of a difference in the :
water levels between the stock in the vat 22 and the backwater 23 inside the mould
14. The difference 1s known as the makjng head. .

A moving fabric or “making fabric” 16 is then pressed by means of a couch

- roll 12 into contact with the cylinder mould 14 at approximately its top position.

- By doing this, a layer of fibers (fibrous web or fibrous suspension) that has formed
on the fabric sleeve 1s transferred or couched to the making fabric 16 and moves

away from the fabric sleeve with the fabric 16. The fibrous layer 18 formed on the
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fabric sleeve is transferred to the making fabric 16 upon contact by virtue of the
fact that the making fabric 16 is less porous and smoother than the fabric sleeve, as
a consequence of which atmospheric pressure facilitates the transfer. As the couch
roll 12 compresses the making fabric 16 against the fabric sleeve on the cylinder
mould or sieve 14, the making fabric 16 is performing multiple tasks. The fabric

16 is picking the wet fibrous web layer 18 off the sleeve surface on the cylinder
mould 14, The making fabric 16 also acts as a drive belt for the entire
forming/press section . Finally, the making fabric partially dewaters the fibrous
web layer(s) by providing void volume or receptacles within the fabric for the
water to go that 1s pressed out or removed by vacuum from the fibrous layer(s).
Slnce a cylmder mould 14 is typically not connected to a driving means, the
makmg fabric 16 is the source of rotation for the cylinder mould 14. Once the
fibrous web 18 has been transferred to the making fabric 16, the sleeves of the
cylinder mould 14 are washed by sprays and any fibrous material not transferred to

- the making fabric 16 enters into the fiber stock reservoir 20 for use in forming a
new layer 18.

As depicted 1in FIG. 2, a number of these units can be placed in series
resulting in a multi-cylinder machine. In a multi-cylinder machine, a multi-ply
web or sheet is produced continuously. Each forming unit typically has its own
supply of stock and a method of removing the drainage water from its interior so
that, 1n effect, each cylinder mould is a separate web forming unit in itself. As the
making fabric passes through successive units, additional layers of fibers are
transferred or couched to the fibrous web that 1s already adhered to the making

| fﬁbﬁc.

Cylinder mould formation of the type described above may also be used in
ﬁber cement (FC) board production. In the FC industry, cylinder mould formation
is known as the "Hatscheck" process. In this process, a cementitious slurry is
initially formed from Wafer, cellulose fiber, siIica, cement and other additives
selected to impart particular properties to the product according to its intended

application. Similarly to papermaking, a sieve cylinder or mould is immersed into
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a vat that contains the slurry. The cylinder rotates as it is progressively driven by
the bottom run of a making fabric. As the making fabric passes over the cylinder
and contacts the mesh screen of the cylinder, the layer of fiber formed on the screen
is transferred to the making fabric. As in papermaking, a number of these units can
be placed in series resulting in a multi-cylinder machine. This process can be
applied to make numerous types of FC products used in the construction industry
such as but not limited to FC board and FC pipe.

Various types of cylinder moulds and vat arrangements currently exist. In
this regard, one typical cylinder mould is constructed around a cast iron core upon
which 18 secured supporting spokes known as spiders. The spiders support
‘concentric rims, the outside peripherals of which are grooved in order to carry rods
tﬁat are approximately 1 centimeter in diameter and approximafélﬁr 3.5 centimeters
apart, pafallel with the axis of the central shaft. A continuous wire is wound
-arbund the cylinder. This skeleton is traditionally covered with a stainless steel
wire, typically in the 30-mesh to 50-mesh range. Synthetic slgeves, often made of
polyethylene (PE), polyvinylidene fluoride (KYNAR®) and polyphenylene sulfide
(RYTON®, PPS), etc., are typically woven and installed onto the cylinder mould or
sieve 1n order to increase the fiber support as well as control formation by
controlling drainage. The properties and weave patterns of the synthetic sleeves,
hpwever, can make it difficult for the making fabric to drive the cylinder mould due
to a reduced friction between the mould and the fabric. The ébility of the fabric to
transmit torque to the mould, which results in rotation of the mould, is affected by
te,ns'ion, (pressure from the couch roll) and the amount of contact between the couch
roll and the :mould, both of which affect the amount of friction between the two.
Therefore, an improved means 1s needed to increase friction aﬁd effectively transfer
torque from the making fabric to the cylinder mould in order to drive all the
cylinder moulds.

Although, as previously stated, various types of cylinder moulds and vat

arrangements exist, they will not be discussed in detail since the present invention

can be equally applied to the various cylinder moulds and vat arrangements.
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Prior devices have not been developed to increase the ability of the making
fabric to drive a cylinder mould or sieve in a cylinder former. For example, U.S.
Patent No. 5,695,612 discloses a prepress for a paper web in a papermaking
machine that uses a pressure shoe in conjunction with a backing element to apply a
pressure to a paper web. The web passes between the load shoe and the backing
element and is preferably positioned between two wires or fabrics. A medium is
used to apply pressure to the load shoe to remove water from the paper web. The
medium can also be passed through channels in the load shoe to lubricate the front
surface of the load shoe’s web plate. Here, the load shoe is not used in conjunction
with a cylinder mould or sieve. The load shoe’s function is not to increase the
friction between a making fabric and a cylinder mould thereby increasing the
making fanric’ s ability to drive a cylinder mould or sieve in a cylinder former.

Similarly, PCT Publication No. WO 01/51703 discloses a method and
device for prepressing a paper web during web formation. A web of paper or a
paper board is snndwiched between a pair of forming wires. In Va.rions
embodiments, the sandwich of forming wires and paper web then passes througli
one or more pressure nips where the pressure nips may be one or more roll nips or
an extended nip press which has a pressure shoe to press the web along a portion of
the length of the web. Again, the pressure shoe in this instance does not increase
the ﬁiction between a making fabric and a cylinder mould thereby enhancing the
nbility of the fabric to drive the cylinder mould in a cylinder former.

U.S. Patent No. 4,308,097 discloses a paper web former for producing a
péper web of fibrous suspension on a wire. The former compriées a convex shoe
with an opening through which the pulp suspension exits onto a sliding surface of
the shoe. The configuration that uses this former still uses couching rolls to press
out the webs and couch them to a conveying (making) fabric. The former does not
replace the couch roll and is not in a “nipping” relationship (where the shoe 1n
conjunction with a backing element applies pressure to the fibrous web) with a

cylinder mould.
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In U.S. Patent No. 4,880,500, a papermaking machine is modified by
replacing a conventional rotatable couch roll with a stationary couching device.
The stationary couching device has a member with a convexly curved and slotted
upper surface on which the web slides. The convexly curved couching device is
not in a “nipping” relationship with a cylindrical mould so the device is not used to
increase friction and transfer torque from a making fabric to a cylinder mould in
order to rotate the mould. ‘

Lastly; U.S. Patent No. 4,919,760 discloses a web former for a paper
machine having a top wire and a lower wire. A forming shoe is fitted inside the
lower wire loop and after a first forming roll in the web run direction, and guides

 the twin-wire dewatering zone part. The forming shoe has a convexly curved deck
for guiding the lower wire loop. The forming sﬁqe’s placement iﬁ thé paper
machine facilitates water removal and water collection from the web without
suction. Instead, water is collected and removed on the basis of kinetic energy, and
partially on the basis of gravity. The forming shoe having a coﬁvexly curved deck
1s not in a “nipping” relationship with a cylindrical mould. Therefore, the device is
not used to increase friction and transfer torque from a pick-up fabric to a cylinder
mould 1n order to rotate the mould.

Accordingly, a need exists for an extended couch nip having a pressure shoe
for use on a cylinder former, that increases the nip to a greater area of the making
fabric so as to improve the ability of the fabric to drive the cylinder mould(s) or

sieve(s) by increasing friction between the two.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide an extended coﬁch nip on
a ‘cylinder former in order to increase the amouﬁt of wrap a making fabric has on a
cylinder mould in a cylinder mould machine, thereby moré effectively transferring
torque from the making fabric to the cylinder mould. #
The present 1invention is directed to an apparatus for use in a cylinder mould

machine. A shoe is provided having a concavely-shaped pressure surface that
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forms a mating relationship with a cylinder mould or sieve. The concavely-shaped
pressure surface increases the amount of wrap that a making fabric has on a
cylinder mould or sieve thereby increasing the amount of friction generated
between the making fabric and cylinder mould or sieve. The increased friction
results in increased torque transfer. The apparatus further comprises a loading
means to increase or decrease the pressure on the shoe and a means for adjusting
the pressure on a desired portion of the shoe.

Another aspect of the present invention 1s a method for increasing the
amount of wrap a making fabric has on a cylinder mould or sieve. The method
comprises providing a shoe having a concavely-shaped pressure surface that forms
a matmg relatlonshlp with a cyhnder mould or sieve and Increases the amount of
wrap a making fabric has on the cylinder mould or sieve. The increased fabric |
wrap results in an increased friction generated between the makmg fabric and the
cylinder mould or sieve. Increased friction results in increased torque transfer The
method further comprises providing pressure to the pressure shoe in order for the
making fabric to drive the cylinder mould or sieve.

The various features of novelty which characterize the invention are pointed |
out in particulérity in the claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its ope'rating advantages and specific
6bj ects attained by its uses, reference is made to the accompanying descriptive
matter in Wﬁjch preferred embodiments of the invention are 1llustrated in the
accompanying drawings in which corresponding components are identified by the

same reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS
The following detailed description, given by way of example and not
intended to limit the present invention solely thereto, will best be appreciated in
conjunction with the accompanying drawings, wherein like reference numerals

denote like elements and parts, in which:
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FIG.1isa cro}ss-sectional view of a conventional cylinder former utihizing a
traditional soft rubbel: couch roll;

FIG. 2 is a cross-sectional view of a multi cylinder machine;

FIG. 3 is a cross-sectional view of a cylinder former with an extended
couch nip having a pressure shoe according to one embodiment of the present
inventioﬁ;

FIG. 4 is a cross sectional view depicting a placement of a pressure shoe on
a cylinder former according to one embodiment of the present invention;

FIG. 5 is a cross sectional view depicting another placement of a pressure
shoe on a cylinder former according to one embodiment of the preserit invention;
and | : '

FIG. 6 is a magnified cross-sectional view of the sandwich configuration at

the extended couch nip.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to an extended couch nip having a pressure
shoe that replaces the conventional couch roll on a cylinder mould of a cylinder
‘mould machine. Possible applications for the present invention include the
production of paper products such as but not limited to paper, paper board and
carton board. The present invention may also be used to produce fiber cement (F C)
products such as but not limited to FC board or pipe.

In the following description, like reference characters designate like or
corresponding parts throughout the figures. In the figures, arrows indicate the
pdirebtion of rotation of the elements as well as indicate the direction of travel of the
making fabric 16 that is from lefi to right. "

As used herein, cylinder mould is synonymous W"lth sieve and mould;
making fabric is synonymous with fabric and press fabric; fibrous web 1s
synonymous with web; and pressure shoe is synonymous with shoe.

FIG. 1 depicts a conventional cylinder mould machine 10 used for forming

a fibrous web using a traditional soft rubber couch roll 12. FIG. 3 depicts a
8
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cylinder mould machine 26 with the traditional couch roll replaced with an
extended couch nip having a pressure shoe 28. Replacing the couch roll 12 with an
extended couch nip having a pressure shoe 28 increases the area of the pressure

surface 29 (concaye surface) in contact with a making fabric 16. By mcreasing the
pressure surface 29 i contact with a making fabric 16, the amount of wrap the
making fabric 16 has on a cylinder mould or sieve 14 is increased and hence more
torque and more driving force can be transmitted from the making fabric 16 to the
cylinder mould 14.

In F1G. 1, the contact area between the couch roll 12, making fabric 16 and

* cylinder mould 14 occurs at the couch nip 20 over a small, discrete region. As the
making fabric 16 travels through the couch nip 20 and pressure is applied by the
couch roll 12 , torque 1s ﬁansfened from the making fébric 16 to thé cylinder mould
14 resulting 1n rotation of the cylinder mould 14. The addition of synthetic sleeves
on the cylinder mould 14 1n conjunction with the small area of contact between the
making fabric 16 and the cylinder mould 14, however, results in reduced friction,
making it difficult for the making fabric 16 to drive (rotate) the mould 14.

'The extended couch nip pressure shoe 28 in FIG. 3 has a concavely-shaped
pressure surface 29 so as to form a mating relationship with the cylinder mould 14.

- The concave shape of the pressure surface 29 increases the area of the making
fabric 16 in contact with the cylinder mould 14 by increasing the amount of wrap
the making fabric 16 has on the cylinder mould 14. This increased wrap results in
increased friction between the cylinder mould 14 and the making fabric 16 and an
increased ability of the fabric 16 to drive (rotate) the mouldﬂ 14. Additionally,

- dewatering of the fibrous web 18 is improved due to the increased area of the
pressure surface 29 in contact with the making fabric 16 énd the extended period of
time that the fibrous web 18 and the making fabric 16 are in contact.

- The amount of wrap that the making fabric 16 has on the cylinder mould 14
1s affected inﬁvo ways: 1) the size of the pressure shoe’s 28 pressure surface 29 in
contact with the making fabric 16; and 2) the circumferential positioning of the

pressure shoe 28 1n relation to the cylinder mould 14. Hence, a larger pressure
9
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surface 29 m contact with the making fabric 16 results in increased making fabric
16 wrap and increased friction on the mould 14. A smaller pressure surface 29 in
contact with the making fabric 16 results in decreased making fabtic 16 wrap and
decreased friction between the mould 14 and the fabric 16.

Making fabric 16 wrap and friction, however, can also be affected by the
circumferential positioning of the pressure shoe 28 in relation to the cylinder mould .
14. For example, according to one embodiment of the present invention, the
pressure shoe 28 is positioned high on the cylinder mould 14 as depicted in FIG. 4.
In this configuration, the amount of making fabric wrap 17 on the cylinder mould .
14 is equal to the area of the pressure surface 29 in contact with the mould 14. But,
the lower down on the cylinder mould 14 in the direction of rotation that the
pressure shoe 28 is pléced also affects making fabric 16 wrap. In FIG. 5, which
depicts another aspect of the present invention, the pressure shoe 28 1s positioned
lower down on the cylinder mould 14 in the direction of rotation. This
configuration causes portions 21 of the making fabric 16 not in contact with the
pressure surface 29 to wrap around the cylinder mould 14 resulted in increased
making fabric wrap 19 . Again, the increased wrap of the making fabric 16
increases the friction between the making fabric 16 and the cylinder mould 14
resulting in increased torque transfer and driving force.

Furthermore, the pressure shoe 28 1s connected to a loading means 30 such
as, but not limited to, pneumatics, hydraulics and/or springs, or any combination
thereof, so that piessure can be applied to the pressure shoe 28 to inc.reaase the
friction between the fabric 16 and the mould 14. The ability to increase or decrease
the arﬁount of pressure applied to the pressure shoe 28 allows the user to control the
amount of friction generated between the fabric 16 and the cylinder mould 14 and
therefore the amount of torque transferred between the fabric 16 and the mould 14.
This results in the user having more control of the speed at which the cylinder
mould 14 rotates. Additionally, the pressure shoe 28 can be articulating or

otherwise adjustable so that the pressure applied to the shoe 28 can be adjustable on

10
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a desired portion of the shoe 28 such as the leading edge 32 and the trailing edge

- 34 of the pressure shoe 28.

Since the extended couch nip of the present invention affects friction and

hence torque transfer between the making fabric 16 and cylinder mould 14 in
different ways, the cylinder former can have numerous configurations. For
example, increased friction can be achieved with a lower load applied when a larger

- pressure shoe 28 having a larger pressure surface area 29 in contact with the
making fabric 16 1s used. Alternatively, an increased friction between the fabric 16
and the cylinder mould 14 can also be achieved using a smaller pressure shoe 28
with a higher load applied or using a smaller shoe 28 that is positioned lower on the
cylinder mould 14 in the direction of rotation as depicted in FIG. 5. Essentially, as
will be apparent to the skilled artisan, a multitude of configurations that vary the
size, position and/or pressure applied to the pressure shoe 28, can be used to
achieve the desired amount of torque to be transferred. |

The pressure shoe 28 can be made of a dimensionally stable and abrasion
resistant material such as, but not limited to zirconia oxide ceramic, metal with a
polymer or inorganic surface or solid ceramic. Other materials suitable for the
pressure shoe 28 will be apparent to the skilled artisan. The concavely-shaped
pressure surface 29 of the shoe 28 in contact with the making fabric 16 is
substantially smooth so that the shoe 28 is low in friction and non-abrasive to the
non-fibrous web forming side 25 of the making fabric 16 and may be impervious to
hquids. Essentiaily, as depicted in FIG. 6, there is a sandwich configuration at the
extended couch nip that consists of the mould sleeve 15, fibrous layer 18, makirng
fabric 16 and pressure shoe 28. There are two separate and imndependent frictional

forces on each side of the making fabric 16. There is a frictional force 36 between
the pressure shoe 28 and the making faBric 16 an a frictional force between the

| maldng fabric 16/fibrous layer 18 and the mould sleeve 15. Theréfore, the
decreased friction between the making fabric 16 and the pressure shoe 28 does not
affect the making fabric’s 16 ability to drive the cylinder mould 14. The reduced

friction between the pressure shoe 28 and the making fabric 16 allows less
11
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mechanical energy to be used to drive the cylinder mould 14 since reduced friction
results in less energy being converted to heat. Reduced friction also extends the
making fabric’s life because the pressure shoe’s surface 29 is less abrasive and less
destructive to the fabric 16.

' Lastly, in any product that i1s formed of multiple wet layers by this method,
consolidation of the sheet, such as strength, interlayer bond, etc. is important.
Again, since the fibrous web 18 is under an applied préssure for a longer period of

time, the value level of the desired product is increased.

12
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CLAIMS:

1. A cylinder mould apparatus for use in a cylinder machine, said apparatus comprising:
(a) a cylinder mould or sieve partially submersed in a fibrous material slurry, and

(b) a shoe having a substantially concavely-shaped pressure surface forming a
substantially mating relationship with the cylinder mould or sieve,

wherein said concavely-shaped pressure surface increases an amount of wrap a making
fabric has on said cylinder mould or sieve thereby increasing an amount of friction
generated between said making fabric and said cylinder mould or sieve resulting in an
increased torque transfer.

2. The apparatus of claim 1, wherein said substantially concavely-shaped pressure surface
is constructed from a dimensionally stable and abrasion resistant material.

3. The apparatus of claim 2, wherein said dimensionally stable and abrasion resistant
material is selected from the group consisting of: zirconia oxide ceramic, metal with a polymer
surface, metal with an inorganic surface and solid ceramic.

4. The apparatus of claim 1, wherein said substantially concavely-shaped pressure surface
is substantially smooth.

5. The apparatus of claim 4, wherein said substantially smooth surface 1s impervious to
liquids.

6. The apparatus of claim 4, wherein said substantially smooth surface is in contact with the
making fabric.

7. The apparatus of claim 1, wherein said substantially concavely-shaped pressure surface
provides a pressure on the making fabric for increasing torque and driving force driving said
cylinder mould or sieve.

8. The apparatus of claim 1, wherein said substantially concavely-shaped pressure surface
has a greater surface area in contact with said making fabric when compared to that of a couch
roll.

9. The apparatus of claim 7 further comprising:

a loading means for increasing or decreasing said pressure on said shoe; and

a means for adjusting said pressure on a desired portion of said shoe.

0. The apparatus of claim 9, wherein said loading means 1s selected from the group
consisting of pneumatics, hydraulics and springs.

1. The apparatus of claim 10, wherein said loading means 1s any combination of said
pneumatics, said hydraulics and said springs.

12. The apparatus of claim 9, wherein said pressure adjusting means 1s an articulating
structure.

13
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13. The apparatus of claim 9, wherein said desired portion is a leading edge of said shoe.
14. The apparatus of claim 9, wherein said desired portion is a trailing edge of said shoe.

15. The apparatus of claim 9, wherein an amount of pressure applied to said shoe corresponds
to an amount of friction generated between said making fabric and said cylinder mould or

sieve.

16. The apparatus of claim 15, wherein said friction corresponds to an amount of torque
transferred from said making fabric to said cylinder mould or sieve.

17. The apparatus of claim 7, wherein said apparatus is used in said cylinder machine to produce
paper, paper board, carton board, fiber cement board or fiber cement pipe.

18. A method for increasing the amount of torque transferred from a making fabric to a cylinder
mould or sieve in a cylinder machine comprising the steps of:

providing a shoe having a concavely-shaped pressure surface forming a substantially mating
relationship with said cylinder mould or sieve partially submersed in a fibrous matenial slurry:
and

increasing an amount of wrap a making fabric has on said cylinder mould or sieve thereby
increasing an amount of friction generated between said making fabric and said cylinder mould or
sieve resulting in an increased torque transfer.

19. The method of claim 18 further comprising;:
providing a loading means to increase or decrease said pressure on said shoe; and
providing a means for adjusting said pressure on a desired portion of said shoe.
20. The method of claim 19, wherein a pressure is applied to said pressure shoe.

21. The method of claim 18, wherein said pressure surface has a greater surface area in contact
with said making fabric when compared to a couch roll.

22. The method of claim 19, wherein said loading means is selected from the group consisting of
pneumatics, hydraulics and springs.

23. The method of claim 22, wherein said loading means is any combination of said pneumatics,
said hydraulics and said springs.

24. The method of claim 19, wherein said pressure adjusting means is an articulating structure.
25. The method of claim 19, wherein said desired portion is a leading edge of said shoe.

26. The method of claim 19, wherein said desired portion is a trailing edge of said shoe.

27. The method of claim 19, wherein said method is used to increase the amount of torque
transferred from a making fabric to a cylinder mould or sieve in the production of paper, paper
board, carton board, fiber cement board or fiber cement pipe.

28. In a machine for producing paper products or fiber cement products having at least one
making fabric and at least one cylinder mould or sieve partially submersed in a fibrous matenal
slurry, the improvement comprising;

a loaded shoe having a substantially concavely-shaped pressure surface located at a position
14
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on a face of the cylinder mould's outer circumference:

wherein said shoe increases an amount of wrap said making fabric has on said cylinder mould
or sieve; and

whereby the increased amount of wrap increases an amount of friction generated between said
making fabric and said cylinder mould or sieve thereby increasing the torque transfer between said

making fabric and said cylinder mould or sieve.

29. The apparatus of claim 28, wherein said substantially concavely-shaped pressure surface 1S
constructed from a dimensionally stable and abrasion resistant material.

30. The apparatus of claim 28, wherein said substantially concavely-shaped pressure surface
provides a pressure on the making fabric for increasing torque and driving force driving said

cylinder mould or sieve.

31. The apparatus of claim 30, wherein said substantially concavely-shaped pressure surface has a
oreater surface area in contact with said making fabric when compared to that of a couch roll.

32. The apparatus of claim 30, wherein said improvement further comprises:

a loading means for increasing or decreasing said pressure on said shoe; and

a means for adjusting said pressure on a desired portion of said shoe.
33. The apparatus of claim 32, wherein said loading means is selected from the group consisting
of pneumatics, hydraulics and springs.

34. The apparatus of claim 33, wherein said loading means is any combination of said
pneumatics, said hydraulics and said springs.

35. The apparatus of claim 32, wherein said pressure adjusting means is an articulating structure.

36. The apparatus of claim 32, wherein an amount of pressure applied to said shoe corresponds to
an amount of friction generated between said making fabric and said cylinder mouid or sieve.

37. The apparatus of claim 36, wherein said friction corresponds to an amount of torque
transferred from said making fabric to said cylinder mould or sieve.
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