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(57) Abrege(suite)/Abstract(continued):
order to prevent air from entering between the steam box and the paper web from outside the steam box and/or to prevent steam

from exiting between the steam box and the paper web. Steam Is supplied to the side steam zone from a steam chamber through a
side steam zone valve arranged Inside the steam box.
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ABSTRACT

A steam box in a paper machine, the steam box comprising a main steam
zone and at least one side steam zone through which steam is blown to a pa-
ner web. The side steam zone is placed in a side section of the steam box
and arranged to form a curtain in order to prevent air from entering between
the steam box and the paper web from outside the steam box and/or to pre-
vent steam from exiting between the steam box and the paper web. Steam Is
supplied to the side steam zone from a steam chamber through a side steam
zone valve arranged inside the steam box.

(Figure 1)
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STEAM BOX OF A PAPER MACHINE

The invention relates to a steam box of a paper machine, the steam
box comprising a steam chamber, a main steam zone and at least one side
steam zone, whereby steam is arranged to be supplied to the main steam
zone from the steam chamber, and at least one adjustable side steam zone
valve through which steam is arranged to be supplied to the side steam zone.

A paper machine utilizes steam boxes for blowing steam against a
paper web. Among other things, the steam boxes enable the capacity of the
paper machine to be increased. A steam box may be arranged, for example, in
a press section and/or a wire section of the paper machine, whereby the
steam box may be used, for example, for increasing the temperature of the
paper web, and thereby press nips and dewatering equipment can remove
warmed water more easily; consequently, the dry solids content can be in-
creased and the drying capacity of the drying section improved. Furthermore,
if desired, the steam box may even be used for correcting the moisture profile
of the paper web. The steam boxes may also be used in many other parts of
the paper machine, such as the drying section, calender section and paper
converting machines.

US patent 4 662 398 discloses a steam box of a paper machine
wherein steam is supplied through a steam supply pipe to a steam chamber
Inside the steam box. In a cross direction of the web, the steam box is divided
Into adjacent chambers, and steam is supplied to each chamber from the
steam chamber through chamber-specific and adjustable valves. Each cham-
ber comprises a diffusion plate through which the steam is allowed to affect
the paper web. The valves enable the amount of steam flowing into each
chamber to be controlled chamber-specifically, thus enabling the cross direc-
tion profile of the paper web also to be adjusted.

FI publication 963 583 discloses a steam box of a paper machine
wherein the valves controlling the amount of steam are arranged outside the
steam box, and steam is supplied to each chamber through a separate, cham-
ber-specific pipe. The pipes, however, cause rather great flow and tempera-
ture losses, so it is extremely difficult and unreliable to adjust the cross direc-
tion profile of the paper web by using the steam box at issue.

In the above-disclosed solutions, cold air is carried along the paper
web, for example, between the paper web and the steam box, which de-
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creases the effect of the steam on the paper web and makes the cross direc-
tion profile of the paper web more difficult to adjust. This problem has been
solved in a known steam box such that in addition to the actual main steam
zone, the steam box comprises at least one side steam zone. The tasks of the
steam box, i.e. increasing the capacity of the paper machine and/or correcting
the moisture profile of the paper web, for example, are implemented mainly by
using the main steam zone. The side steam zone is located within the steam
box prior to the main steam zone in the direction of travel of the web. By util-
izing steam, a curtain is formed by the side steam zone to prevent air from
being carried along with the web between the steam box and the paper web.

The side steam zone may also be used for preheating the paper web and for

correcting a potentially distorted moisture profile of the paper web. The side
steam zone may also be located after the main steam zone in the direction of
travel of the web, in which case the purpose of the side steam zone is to pre-
vent the steam supplied to the main steam zone from escaping from between
the web and the steam box.

US patents 4 915 788 and 5 059 285 disclose a steam box to be ar-
ranged in the wire section of a paper machine. As seen in the direction of
travel of the web, the steam box comprises three steam zones from which
steam is supplied against the web. The front and rear sides of the steam box
comprise side steam zones and a main steam zone therebetween. The pur-
pose of the side steam zones is to prevent steam from exiting between the
steam box and the web. Steam is supplied to the side steam zones through a
chamber, to which chamber, in turn, steam is supplied through apertures in the
wall of a steam chamber of the steam box. The solution cannot be used for
adjusting the amount of steam supplied by the side steam zone, which woula
be necessary when, for example, the grade of the manufactured paper or the
speed of the paper machine changes.

It is thus known to supply steam to the chamber supplying steam in
the side steam zone by conveying the steam from the steam supply pipe of the
steam box through a channel outside the steam box. An adjustable valve is
arranged in the channel, either outside or inside the steam box. The valve Is
manually adjustable because the channels outside the steam box take space
and no valves of different kind would fit in the space reserved for the steam
box in a paper machine. Furthermore, the extremely difficult conditions sur-
rounding the paper machine also affect the valve outside the steam box;
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hence, strict requirements are thus set for the structure of the valves, which
also need quite extensive maintenance. The valve placed inside the steam
box is particularly difficult to adjust since it does require the steam box to be
shut down, cooled and opened in order to enable adjustments to be carried
out in the first place

The present invention is directed towards the provision of a
compact and versatile steam box to suit different uses.

A steam box of the invention is characterized in that steam is ar-
ranged to be supplied to the side steam zone through the side steam zone
valve from the steam chamber, and that the side steam zone valve is
arranged inside the steam box.

The idea underlying the invention is that a steam box comprises a
main steam zone and at least one side steam zone through which steam is
blown to a paper web, and the side steam zone is arranged to be located in a
side section of the steam box and to form a curtain to prevent air from
entering between the steam box and the paper web from outside the steam
box and/or to prevent steam from exiting between the steam box and the
paper web. Steam is supplied to the side steam zone from a steam chamber
of the steam box through an adjustable valve, the valve being arranged inside
the steam box. An idea of a first preferred embodiment is that the valve
adjusting the amount of steam to be supplied to the side steam zone is
arranged to be adjusted by a remotely controlled actuator. An idea of a
second preferred embodiment is that the actuator of the valve adjusting the
amount of steam to be supplied to the side steam zone is arranged In the
same space inside the steam box as actuators adjusting the valves of the
main steam zone. An idea of a third preferred embodiment is that the valve
adjusting the amount of steam to be supplied to the side steam zone is
arranged in the steam chamber of the steam box.

An advantage of the invention is that the solution in its entirety
takes reasonably little space. The steam box has a simple structure and, ar-
ranged inside the steam box, the valves are protected against the difficult con-
ditions surrounding the paper machine. Furthermore, a remotely controlled
actuator may be arranged in connection with the valve adjusting the side
steam zone, which means that in order to adjust said valve, it is unnecessary
to stop the entire paper machine, in other words the adjustment can be auto-

matically carried out quite easily and cost-efficiently.
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In connection with this description, in addition to paper, the term
"paper” also refers to paper board, tissue and pulp.

The invention will be described in closer detail in the accompanying
drawing, in which

Figure 1 is a schematic, cross-sectional side view of a steam box of

the invention,
Figure 2 is a cross-sectional top view of the steam box according to

Figure 1 taken along line A-A, and

Figure 3 is a schematic side view of a second steam box of the in-
vention arranged in a wire section of a paper machine.

Figure 1 shows a steam box 1 of a paper machine. The steam box
1 in Figure 1 is arranged in connection with a roll 4 in the paper machine 2 in .
order to blow steam to a paper web 5. In the press section, for example, the

“roll 4 is typically a press suction roll in connection with a center roll 3. The

steam box 1 of the invention may be arranged in the press section in the paper
machine 2, or, if desired, also at some other point in the paper machine 2,
such as the wire section, drying section or calender section. At a calender, the
steam box 1 may be arranged, for example, in every other roll arranged on top
of each other. The paper machine 2 is schematically designated by a broken
line, and Figure 1 lacks the rest of the parts of the paper machine 2 since the
structure and operation of the paper machine 2 is obvious to one skilled in the
art. _

The steam box 1 comprises a main steam zone 6. At the main
steam zone 6, separation walls are used for dividing the steam box 1 into sev-
eral sections in a cross direction with respect to the direction of travel of the
paper web 5 shown by arrow D. Hence, the characteristics of the paper web 5
can be adjusted in its cross direction as desired, i.e. the main steam zone ©
forms a profiling zone in the steam box 1. The steam conveyed through the
main steam zone 6 enables the temperature of the paper web 5 to be ad-
justed, the temperature and the press nips and the like located after the steam
box together affecting the dry solids content.

The steam box 1 also comprises a side steam zone 7, which, utiliz-
ing steam, is responsible for forming a curtain to prevent the air carried with
the paper web 5 from being carried along between the steam box 1 and the
paper web 5. In addition to or in place of this, the side steam zone 7 may be
responsible for preventing steam from exiting between the steam box 1 and
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the paper web 5 when the side steam zone 7 is arranged after the main steam
zone 6 with respect to the direction of travel D of the paper web. Furthermore,
the side steam zone 7 may also be used for preheating the paper web 5 and, if
desired, also for correcting the average distortion of the moisture profile of the
paper web 5.

Steam is supplied to a steam chamber 8 of the steam box 1 through
a steam supply pipe 9 outside the steam box 1. Adjustable valves 10 are ar-
ranged in the steam chamber 8 as, for example, shown in Figure 2. The valves
10 are depicted as being much larger with respect to the size of the steam box
1- in actual existence the number of valves 10 in the steam box 1 is thus In
nractice much larger than that shown in Figure 2. A typical steam box may, for
example, comprise 30 to 200 valves 10. The steam in the steam chamber 8 is
supplied through the valves 10 to channels 11 and further to profiling cham-
bers 12. The steam box comprises as many profiling chambers 12 as there are
orofiling valves 10. Comprising several apertures through which steam is al-
lowed to flow according to arrows B to the paper web 5, a diffusion plate 13
forms one wall of the profiling chamber 12. Each valve 10 is adjusted by a re-
motely controlled profiling actuator 14. It is then possible to adjust the amount
of steam flowing into each profiling chamber 12; consequently, the amount of
steam affecting the paper web 5 in a cross direction with respect to the direc-
tion of travel of the paper web 5 can also be adjusted in great detail.

Side steam zone valves 15 are also arranged in the steam chamber
8. Through the side steam zone valves 15, steam is supplied to a chamber 17
through a channel 16. One wall of the chamber 17 is formed by a diffusion
plate 18, whereby steam is allowed to flow over the width of the chamber 17 to
the paper web 5 as shown by arrows C. In the embodiment of the accompa-
nying drawings, the steam box 1 comprises two chambers 17, which means
that the side steam zone 7 is divided into two sections. The side steam zone 7
may then be used for supplying a different amount of steam to the back side
and the front side of the paper machine, thus enabling correction of a distorted
moisture profile of the paper web 5. The side steam zone 7 may also consist
of one section only or, if desired, it may be divided into three or even more
sections in a cross direction of the web. The side steam zone valve 15 is ad-

justed by a remotely controlled side steam zone actuator 19. Since the cham-

ber 17 is typically larger than the profiling chamber 12, the side steam zone

valve 15 must typically also be larger than the profiling valve 10. Nevertheless,
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the profiling actuators 14 and the side steam zone actuators 19 may be identi-
cal in structure. The actuators may be electromechanical or pneumatic, for
example. By using remotely controlled actuators, the control system of the pa-
per machine can readily be provided with feedback from the actuators, which
enables the position of the actuators and valves to be quite accurately deter-
mined at all times. Consequently, the amount of steam supplied through each
valve can then be accurately determined and the profile of the paper web 5
thus quickly and exactly adjusted by the steam box 1. Remote control refers to
the fact that control procedures can be carried out outside the steam box. A
control command may be given by the control system of the paper machine,
for example, and conveyed to the actuator through a cable, for example. For
the sake of clarity, the accompanying figures lack a control system and ca-
bling. The most preferably, the actuators 19 of the side steam zone are placed
substantially in the same space as the profiling actuators 14, in which case the
steam box 1 of the invention is larger than a prior art steam box only in a cross
direction with respect to the direction of travel of the paper web 5, whereas the
cross-section of the steam box 1 shown in Figure 1 does not substantially dif-
fer in size from a cross-section of the prior art steam box.

Figure 3 shows a planar steam box 1 arranged in the wire section of
a paper machine. The steam box 1 comprises a side steam zone 7, the
amount of steam supplied from the side steam zone 7 being adjustable, ar-
ranged first in the direction of travei of a paper web 5, the side steam box 7
being responsible for preventing air from entering between the steam box 1
and the paper web 5. A main steam zone 6 is provided in the middle of the
steam box and a second side steam zone 7 arranged last in the direction of
travel D of the paper web 5, and in each operating situation a proper amount
of steam is supplied to the second side steam zone 7 by adjusting the amount
of steam in the side steam zone according to the volume of production of the
paper and/or board machine. The second side steam zone 7 Is then arranged
to prevent steam from exiting between the steam box 1 and the paper web 5
from the particular side of the steam box. In some embodiments, the amount
of steam supplied from the second side steam zone may also be adjustable in
a similar manner to that of the first side steam zone /.

The drawings and the related description are only intended to illus-
trate the idea of the invention. In its details, the invention may vary within the
scope of the claims. Hence, the steam box 1 may comprise, in addition to the
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main steam zone 6, only one side steam zone 7 arranged after the main
steam zone 6 in the direction of travel D of the paper web 5. In such a case,
the side steam web 7 is responsible for preventing steam from exiting between
the steam box 1 and the paper web 5. The steam box may further comprise
the side steam zone 7, the amount of steam supplied from the side steam
zone 7 being adjustable, arranged first in the direction of travel of the paper
web 5, as shown in Figure 1, the main steam zone 6 arranged in the middle
and a third steam zone, i.e. a second side steam zone, arranged last in the
direction of travel of the paper web 5, from which zone substantially the same
amount of steam is supplied in each operating situation. In some embodi-
ments, the amount of steam supplied from the third steam zone may also be

adjusted. Furthermore, the main steam zone 6 may comprise more than one |

section such that, for example, a substantially constant amount of steam is
supplied from the first section of the main steam zone 6 while the amount of
steam supplied from the second section is adjusted. Further, the steam box
may have such a structure that from the steam chamber the steam is supplied
through the channel to the valve, in which case the valve is located in the pro-
filing chamber as disclosed in US patent 4 915 788, for example. The structure
of the steam box may also be such that the steam chamber is arranged in the
middle of the profiling chambers as disclosed in US patent 4 662 398, for ex-
ample.
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The embodiments of the invention in which an exclusive
property or privilege 1s claimed are defined as follows:

1. A steam box of a paper machine, the steam box comprising a
‘steam chamber, a main steam zone, at least one side steam zone and at least
one adjustable side steam zone valve, whereby steam Is arranged to be sup-

5 plied to the main steam zone from the steam chamber, steam is arranged {o
be supplied to the side steam zone through the side steam zone valve from
the steam chamber and the side steam zone valve is arranged inside the
steam box.

2 A steam box as claimed in claim 1, wherein the steam box com-

10 prises adjustable valves in such a manner that steam Is arranged to be sup-
plied to the main steam zone from the steam chamber through the adjustable
valves.

3. A steam box as claimed in claim 2, wherein the steam box com-
orises remotely controlled profiling actuators for adjusting the valves supplying

15 steam to the main steam zone and at least one remotely controlled side steam
zone actuator for adjusting the side steam zone vaive.

4. A steam box as claimed in claim 3, wherein the profiling actua-
tors and the side steam zone actuator are arranged in the same space Inside
the steam box.

20 5. A steam box as claimed in claims 3 or 4, wherein the profiling
actuators and the side steam zone actuator are identical in structure.

6. A steam box as claimed in claim 3, wherein the actuators are
electromechanical or pneumatic actuators.

7. A steam box as claimed in claim 1, wherein the side steam zone

25 valve is arranged in the steam chamber. .

8. A steam box as claimed in claim 1, wherein the side steam zone
is divided into at least two sections in a cross direction with respect to the di-
rection of travel of a paper web. |

0. A steam box as claimed in claim 1, wherein the side steam zone

30 is arranged in the side section of the steam box prior to the main steam zone
in the direction of travel of the paper web.

10. A steam box as claimed in claim 9, wherein the side steam
zone is arranged to prevent air from entering between the steam box and the

paper web.
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11. A steam box as claimed in claim 1, wherein the side steam
zone is arranged in the side section of the steam box after the main steam
zone in the direction of travel of the paper web.

12. A steam box as claimed in claim 11, wherein the side steam
zone is arranged to prevent steam from exiting between the steam box and
the paper web.

13. A steam box as claimed in claim 1, wherein the steam box
comprises two side steam zones, whereby the first side steam zone Is ar-
ranged in the side section of the steam box prior to the main steam zone in the
direction of travel of the paper web and the second side steam zone is ar-
ranged after the main steam zone.

14. A steam box as claimed in claim 1, wherein the steam box is
arranged in the press section of the paper machine.

15. A steam box as claimed in claim 1, wherein the steam box Is
arranged in the wire section, drying section or calender section of the paper
machine. '
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