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(57) Abstract: A device for

Z protecting a spraying equipment
' (8) and its surroundings in a paper
7 or board machine, for applying a
treatment medium onto a moving
surface (3), comprises a protecting
cover (11) having a space (12),
which forms a single chamber in
which the spraying equipment is
located and which is open towards
7 the moving surface in connection
with an application zone, and two

wall elements (13, 14) which extend

Z cross to the machine direction on
either side of the application zone,

and define machine-wide gaps (24;

40 and 25; 26; 41, respectively)

between themselves and the moving

surface. According to the invention,

the protecting cover has a sealing
arrangement arranged in connection

with said gaps for restricting passage

of air and contaminations through the

gaps in a controlled manner; a system

for a controlled supply of capture

air for capturing contaminations

occurring within the space; and an

evacuating system for a controlled,

\

continuous evacuation of the capture air with contaminations from the chamber. The invention also relates to a method of protecting
such a spraying equipment and its surroundings while using such a device.



CA 02554928 2006-07-28

WO 2005/103380 A1l

KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, M X, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU,
A, M, 7 W.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



CA 02554928 2006-07-28

WO 2005/103380 PCT/SE2005/000498

10

15

20

25

30

35

Protecting device for spraying equipment and method of

protecting it and 1ts surroundings

The present invention relates to a device for protecting
a spraying equipment and the surroundings about the

spraying equipment mounted in a paper or board machine in
connection with a first moving surface of the machine 1in

order to apply a treatment medium onto the first moving

surface within a machine-wide application zone, said
device comprising a machine-wide protecting cover
arranged to enclose the spraying equipment and said

application zone and having an internal space, which

forms a single chamber in which the spraying equipment 1s

located and which is open towards the first moving
surface in connection with said application zone, said
protecting cover comprising first and second,

machine-wide wall elements, said wall elements extending

cross to the machine direction on either side of said
application zone, saild first wall elément being located
upstream said application zone, as seen 1in relation to
the direction of movement of the first moving surface
onto which the treatment medium is applied, and defines a

machine-wide, first gap between itself and the first

moving surface, and the second wall element defines a
machine-wide, second gap between itself and the first

moving surface or a second moving surface.

The invention also relates to a method of protecting a
spraying equipment and the surroundings about the
spraying equipment mounted in a paper or board machine 1in
connection with a first moving surface of the machine for
applying a treatment medium onto the first moving surface
within a machine-wide application zone, said application

zone being enclosed by means of a protecting cover so

that an internal space of the protecting cover, which
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space forms a single chamber in which the spraying

equipment 1s located, i1s open towards the first moving

surface so that a machine-wide, first wall element of the

protecting cover is located upstream said application

=

zone, as seen 1in relation to the direction of movement of

the first moving surface onto which the treatment medium
is applied, and défines a machine-wide, first gap between
1itself and the first moving surface, and a machine-wide,
second wall element of the protecting cover defines a
machine-wide, second gap between itself and the first

moving surface or a second moving surface.

An adhesive and protecting coating is applied

continuously on the shell surface of a drying cylinder,

e.g. a Yankee cylinder, in a tissue machine by means of a

sprayving equipment, which includes a plurality of spray

nozzles arranged for providing a continuous, machine-wide

spray pattern on the shell surface 1in a position located

before the transfer nip that is formed by the Yankee

cylinder and a press roll. The spray nozzles emit a

spraying liquid which 1s a mixture of water and special

chemicals which are to form said coating. The purpose of
the coating 1s to control the adhesion of the paper.web
against the Yankee cylinder and to protect the shell
surface against wear as well as chemical attacks. The
spraying liquid discharged from the spray nozzles has a
high pressure, typically 3-5 bar, and hits the shell
surface at a high velocity. A portion of the chemicals
adheres in the desired way to the hot shell surface,
which can have a temperature of e.g. 90-100°C. When the

aqueous sprayling mixture hits the hot shell surface, a

mist 1s created which contains wvapour and non-evaporated

water from the spraying ligquid, but also residues of

chemicals which are not attaching to the shell surface or

do not reach the shell surface for some reason, e.g. as a
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result of the spraying liguid being influenced in an

undesired way by lateral forces from the boundary layer

air flows which are created along the shell surface as a

result of the high speed of rotation of the Yankee
cylinder. The chemical-containing mist is carried away
from the place of application by local air streams which

mainly are produced by the fast production of said water

vapour, by convection, by said boundary layer air flows
along the shell surface, and by air streams along a

clothing running around the adjacent press roll, e.g. a

felt or wire running around a suction press roll. The

local air streams created in this way and bringing the

chemical-containing mist with them, are difficult to
control and they can spread out 1nto the surroundings
both in the dry end of the tissue machine as well as
outside of it, with accompanying problems. Dust from
cellulose fibres being released from the paper web and
brought along by the surroﬁnding alr streams 1is

accumulated in different places of the paper machine. A

portion of the chemical-containing mist can get into

contact with such dust-coated places, whereby the

adhesive chemicals easily adhere to and form a mix with

the dust. Furthermore, before the mist reaches these

dust—-coated places, it can intermix with cellulose fibres
occurring in surrounding air streams, when said local air

streams get into contact with and intermix with the

- surrounding air streams. These accumulations of a mixture

of sailid chemicals and dust of cellulose fibres constitute
an increased risk of fire with resulting production stops
and loss of production, and increase the maintenance
costs for cleaning the tissue machine. Furthermore, the
chemical-containing air streams can escape from the

machine, where the chemicals can be a risk to the machine

operators, e.g. undesired inhalation of the chemicals and

an annoying or hazardous accumulation of the chemicals on
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e.g. floor surfaces, so that the floors become slippery

and the accumulation has an influence on the environment.

There are similar problems also in other places of the
described machine and in other paper machines as well as

board machines, where a spraying equipment is arranged in

connection with a moving surface onto which a coating is

applied.

US-6,248,407 describes applicators for applying an

atomized coating agent onto a paper web by means of a

spray nozzle. In one embodiment, the applicator comprises

a housing having a chamber in which the spray nozzle is

located. Steam 1is supplied to the chamber continuously

for creating and maintaining a humid atmosphere inside
the chamber in order to prevent the droplets and

particles of the coating agent from drying on their way

towards the web, thereby maintaining a low viscosity of
the coating agent, so that the produced coating attains a

smooth surface. Any excess of treatment liquid is drained

through an outlet from the chamber. The housing with its

chamber for maintaining a humid atmosphere is thus an

p—se

integral part of the applicator itself. The patent

neither describes nor indicates the problems ensuing from

a spraying equipment and its surroundings, as discussed

above, but i1s exclusively about creating a humid

atmosphere for the coating agent in its application

stage.

US-6,203,858 describes applicators for coating a web with
a coating agent which first i1s applied onto a roll
encountering the web. The applicators include a spray
nozzle and a vacuum chamber enclosing the spray nozzle
and possibly an additional chamber. In the latter case

the inlet side of the vacuum chamber is closed by means

of a mechanical scraping device. In the first case, i.e.
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without said additional chamber, the vacuum chamber forms
gaps at 1ts 1nlet and outlet sides through which air is
sucked 1into the vacuum chamber. Via a special internal
gap formed by a baffle plate surplus spray mist 1s sucked
into the vacuum chamber and out of it via an outlet,
while coating agent attaching onto the insides of the
vacuum chamber runs down therefrom and is drawn off
through a specilal outlet in order to be recovered. The
fact that air flows into the wvacuum chamber both at the

inlet side and at the outlet side indicates that a

rotation at a low speed 1is concerned when applying
chemicals onto the roll in order to form a coating which
subsequently 1s to be transferred to the web, and that no

special measures have been made or disclosed in order to

seal the vacuum chamber in relation to the
coating-transferring roll, neither in connection
therewith for providing and maintaining a controlled
supply and removal of alr and through-flow of air in the
vacuum chamber in connection with the more difficult
operating conditions prevailing in a high speed machine.

Neither does the patent touch upon the above-discussed

problems concerning an unprotected spraying equipment at

a hot Yankee cylinder and the environment surrounding it,

especially when high speed machines are concerned.

The object of the present invention is to reduce the
above-mentioned problems essentially and to create

conditions for an improved hygiene both inside and

outside the paper or board machine, a reduced. fire hazard

in the dry end of the paper or board machine as a result
of accumulation of dust, such as fibres and fibre parts,
and chemicals on the machine stands, an improved working
environment for the operating staff and, 1n addition, an
improved efficiency when applying the coating onto a

cylinder surface or a supported paper or board web.
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The device according to the invention is characterized in

that the protecting cover comprises:

a sealing arrangement arranged in connection with said

gaps for restricting at least essentialiy passage of

alr and contaminations through the gaps in a

controlled manner;

gt

a system for a controlled supply of capture air for

capturing contaminations occurring within the space;
and

an evacuating system for a controlled, continuous
evacuation of the capture air with contaminations from

the sailid single chamber through which the capture air

is flowing.

The method according to the invention is characterized by

the following steps:

Th

.

g

p_ %

sealing the protecting cover while using a sealing

arrangement in connection with said gaps in order to
restrict at least essentially passage of air and

contaminations through the gaps in a controlled

mannexy,

supplying capture air in a controlled manner i1n order
to capture contaminations occurring within the space;

and

continuous and controlled evacuating of the capture

ailr with contaminations from the said single chamber

through which the capture air is flowing.

expression "contaminations" primarily relates to

residues of spraying liquid, such as chemicals, vapour,

water particles, but also dust particles, primarily

constituting fibres and fibre parts which have been torn

loose from the web and which are captured by air streams
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of which small quantities, under certaln circumstances,

can follow the moving web into the protecting cover.

The invention will be described further in the fbllowing

with reference to the drawings.

Figure 1 shows schematically a spraying equipment and

portions of a drying cylinder, where the application of
an adhesive protective coating takes place according to
prior art without taking any consideration for the

environment.

Figure 2 shows schematically portions of a drying section

of a paper machine being equipped with a protecting

device according to a first embodiment of the invention.

Figures 3, 4 and 5 show schematically portions of a

drying section of a paper machine being equipped with a
protecting device according to a second embodiment of the
invention, the three Figures showing different

alternatives for aligning the spraying equipment.

Figure 6 shows schematically portions of a section of a

paper machine being equipped with a protecting device

according to a third embodiment of the invention.

Figure 7 shows a portion of the protecting device

according to Figure 6.

Figure 1 shows a machine-wide spraying equipment 8, which

is arranged in connection with a shell surface 5 of a

dryving cylinder 4, and which discharges a jet 9 of
chemical-containing spraying liquid for applying an

adhesive and protecting coating onto an exposed portion

of the shell surface 5. Figure 1 illustrates the
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above-discussed prior art, wherein the arrows being

directed obliquely downwards illustrate a mist consisting

pr—

of residues of spraying liquid, primarily in the form of

an excess of chemicals and water in vapour form and
liquid form, said mist causing some of the

above-mentioned problems.

Figures 2 and 3 show schematically portions of a section

1 of a paper or board machine being operated at a high

speed for manufacturing a web 2, e.g. a paper machine for

manufacturing a web of soft paper such as tissue and

other hygiene paper products, said section 1 having a

first moving surface 3. Such a moving surface generally
can be formed by the web 2 per se, a shell surface of a
smooth roll, etc. In Figures 2 and 3, the section 1 is
constituted of a drying section including a rotating

drying cylindexr 4 covered by a hood (not shown) and

having a shell surface 5 which is exposed within a

portion in order to form said moving surface 3 which is
to be treated. In the indicated example (i.e. a tissue
machine), convenlently the drying cylinder 4 is a Yankee
cylinder. A roll 6 is arranged for interacting with the

drying cylinder 4 in order to form a transferring nip, in

which the web 2 is transferred to the hot, cylindrical

shell surface 5 of the dryving cylinder 4 from a clothing

7 which runs in a loop between a section (not shown)
being located upstream and the drying section 1 in which
it i1s running around the roll 6. The web 2 is carried by
the clothing 7 in contact with its outside up to the
transferring nip. From the transferring nip, the web 2 is

P

running in contact with the hot shell surface 5 of the

drying cylinder 4 in order to be dried to a predetermined
dry content. At the outlet side of the drying section, a
creping doctor (not shown) is arranged in connection with

the shell surface 5 of the drying cylinder for creping
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loose the dried web 2 from the shell surface 5.

Furthermore, the drying section 1 is provided with a

machine-wide spraying equipment 8 for discharging a jet 9

of a treatment medium in the form of a

chemical-contalining spraying liquid in order to apply an

adhesive and protecting coating onto the shell surface 5

of the drying cylinder 4 in connection with said exposed

portion of the shell surface which is obtained after

e,

having creped loose the dried web 2, salid exposed portion

extending up to said transferring nip and forming said

moving surface 3. Before the sprayling equipment 8, as
seen in the direction of rotation of the drying cylinder
4, there can be one or several cleaning doctors (not
shown) for levelling out residues of the previously

applied coating. The spraying equipment 8 is thus

arranged in a place that is located between such a

possible cleaning doctor and the roll 6. The spraying

equipment 8 comprises a plurality of nozzles, overlapping

each other, and a spray bar carrying the nozzles.

In the drying section 1 according to Figure 2, the roll ©
is a smooth, non-perforated press roll, and the clothing

7 transfers the web 2 from a drying device (not shown)

being located upstream. Alternatively, the roll 6 can be

a shoe press roll.

In the drying section 1 according to Figure 3, the roll 6

is a suction press roll and the clothing 7 is a felt or

wire which transfers the web 2 from a section (not shown)

being located upstream. The suction press roll 6 has a

suction zone 10 which encloses a predetermined sector

angle, typically about 120°, and being located entirely

or at least mainly upstream the transferring nip.
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The drying sections 1 being shown in Figures 2 and 3 are

equipped with a specific protecting device for the
spraying equipment 8 and its surroundings, said

protecting device comprising a machine-wide protecting

hood 11 which is arranged to enclose the spraying

equipment 8 and the Jjet 9 of spraying ligquid being

discharged therefrom and directed towards the moving

surface 3 of the drying cylinder 4 within a machine-wide
application zone which 1s thus located within said
exposed portion, 1.e. the moving surface 3, of the shell

surface 5. The protecting cover 11 is thus entirely open

in a direction towards the moving surface 3 of the drying

cylinder and has an internal unitary, i.e. undivided,

space 12, which thereby forms a single chamber within

which the spraying equipment 8 is located. The space 12
is defined by first and second, machine~wide wall
elements 13, 14 and two side wall elements 15 which
connect the machine-wide elements 13, 14 (the front side

wall element 1s removed in the shown embodiments in order

to expose the inside of the protecting cover). The two
side wall elements 15 are thus extending in the machine
direction, whereas the machine-wide wall elements 13, 14
are extending cross to the machine direction on either

side of the application zone. The first wall element 13

is located upstream the application zone, as seen 1in
relation to the direction of movement of the moving

surface 3 onto which the treatment medium is applied. The

wall elements 13, 14 and the side wall elements 15 are

enclosing the spraying equipment 8 completely in order to

protect it in its entirety also from dust-carrylng air
streams occurring inside the machine. As mentioned above
the space 12 is unitary, i.e. undivided, which means that

the space 12 forms a single, functional chamber.

Accordingly, the space 12 1is not divided into two

chambers, for instance, by any partition, e.g. by such a
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portion that extends between the machine wide wall

elements 1n connection to the spraying equipment so that

this 1s located in both of said chambers which are

communicating with each other. In other words, the

unitary space 12 is free from chamber~defining elements
which impede a free through-flow of air from the air

inlet of the space to the air outlet thereof. The said
single chamber thus admits free passage fof the air so

that this air 1s allowed to flow freely through the

chamber from the air inlet to the air outlet thereof.

Furthermore, the protecting device comprises a system for
a controlled supply of capture air for capturing
contaminations occurring in the space 12, as well as an
evacuating system for a controlled, continuous evacuation

of a mixture of the capture air, residues of spraving

liguid, and supplied water, which has been used for
internal cleaning, out from the space 12 of the

protecting cover 1l1l. The evacuating system comprises an

outlet portion 16 which is a part of the protecting cover
11 and located at a distance from and radially outside
the spraying equipment 8, as seen in relation to the
drying cylinder 4. The outlet portion 16 comprises a
horizontal, machine-wide outlet pipe 18 which

communicates with said space 12 of the protecting cover

11 via a machine-wide, continuous outlet gap 17 and
having at one of i1ts ends an outlet opening 19 facing
downwardly and opening into a downwardly-directed outlet

plipe 20. Suitably, the outlet pipe 18 has a circular

shape in order to obtain an advantageous Venturi effect

in a direction towards the outlet opening 19.

The protecting cover 11 is provided with an inspection

opening 23, which can be suspended from a hinge joint. In

the embodiment according to Figure 2, the inspection
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opening 23 is arranged in the second wall element 14,
whereas the inspection opening 23 in the embodiment
according to Figure 3 1s arranged in the first wall
element 13. As 1s evident from Figure 3, the second wall

5 element 14 i1is pivotally arranged around a hinge so that
the wall element 14 can be lowered 1n order to provide an
additional possibility of getting access to the internal
space 12 for maintenance and cleaning when this is
required.

10

In the embodiments being shown in Figures 2 and 3, a

spray pipe 21 is arranged on the inside of the first wall

element 13 in order to create an ejector action by means

of its discharged liguid jets along and towards said

15 inside in a direction towards the outlet gap 17. The

discharged liguid jets also have a cleaning effect in
that they remove any accumulations of contaminations from

the inside of the wall element 13, but also a protecting

effect in that they prevent contaminations from getting

20 into contact with and attaching to the inside.

Furthermore, the discharged liquid has a cooling effect

=

on the wvapour in said residues of spraying jets so that

the vapour is condensed. The cooling effect can be
increased by means of lowering the temperature of the

25 liguid being discharged from the spray pipe 21. A similar
spray pipe 22 for providing said ejector action, cleaning
effect, protecting effect and cooling effect is arranged
on the inside of the second wall element 14 of the
protecting device according to Figures 2 and 3.

30
In the embodiments according to Figures 2 and 3, the
first wall element 13 defines a machine-wide, first gap
24 between itself and the moving surface 3. In the
embodiment according to Figure 2, the second wall element

35 14 defines a machine-wide, second gap 25 between 1tself
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and sald moving surface 3, whereas in the embodiment
according to Figure 3 a machine~wide, second gap 26 1is
defined by the second wall element 14 and a second moving
surface 27, as will be described in greater detail below.

As used herein, the expression "first gap" refers to the

gap which is located at the 1nlet side of the protecting

cover 11, i.e. the side where the moving surface 3 runs

into the protecting cover or, in other words, the gap
which 1s located upstream the application zone, as seen
in relation to the direction of movement of the moving

surface 3.

Furthermore, the protecting device comprises a sealing

arrangement which is arranged in connection with said

gaps 24, 25; 26 1n order to restrict passage of air and

contaminations through the gaps in a controlled manner.

The sealing arrangement thus decreases essentially the
possibility that residues of spraying liquid escape

through the gaps, but also prevents large quantities of

alr from flowing in towards the application place and the

spraving equipment onto which dust particles present 1in
the in-flowing air can deposit. On the other hand, the
restricting function of the sealing arrangement on the
passage of air and contaminations implies that a

predetermined quantity of air is allowed to enter through

at least the first gap 24 in Figures 2 and 3 in order to
be guided through the protecting cover 11 and carry the

residues of spraying liquid with it in a direction

towards the evacuating system without interfering with
the sprayving process, said predetermined quantity of air

containing dust particles in an amount which 1is so small

that the risk of larger deposits on the spraying
equipment is negligible, especially since the capture air
flowing through the space 12, now containing residues of

spraying liquid and a small quantity of dust particles,
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will get into contact with the spraying equipment to a

very small extent, but will be handled by the cooperating

evacuating system in a controlled efficient way so that
the through~-flowing air is guided away from the spray
5 equipment. The said air of predetermined amount, that

forms said air through-flowing in the space 12, is

according to the invention denoted capture air. In the

embodiments according to Figures 2 and 3, for each gap
24, 25; 26 and wall element 13, 14, the sealing

10 arrangement comprises a machine-wide, mechanical sealing

device in the form of a sealing strip 28 and 29,

respectively, whereln each wall element 13, 14 comprises

a holder 30 for carrying the sealing strip 28, 29 thus
defining said gap 24, 25; 26 between itself and the

15 moving surface 3 (Figure 2) or the moving surfaces 3, 27
(Figure 3) by means of its free surface. The sealing

strip 28, 29 can consist of a suitable plastic or rubber

material and 1s suitably detachably mounted in the holder
30 in order to be easy to replace with a corresponding or

20 a different sealing strip with respect to the size 1in

order to provide the same or another size of the gap,
respectively. Alternatively, the sealing strip 28, 29 1is
adjustable in relation to the moving surface 3 or the
moving surfaces 3, 27 in order to enable a simple and

25 rapid adjustment of the size of the gap 24, 25; 26
according to each requirement. The gap 24 that is located
at the first wall element 13 is adjusted by means of the
sealing strip 28 in order to restrict passage of air and
contaminations, said restriction allowing the passage of

30 a determined quantity of capture air into the protecting
cover 11 in order to operate the evacuation of residues
of spraying liquid therein. In certain cases, 1f desired,
the sealing strip 28 can be removed in order to increase
the size of the gap 24. The drying cylinder 4 is rotating

35 at a high speed, so that a boundary layer air flow 1is
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created along the shell surface 5. In operation, a radial

inner layer of this boundary laver air flow will be

brought into the protecting cover 11 through the gap 24

in order to form said capture air, whereas the remaining

5 part, being a main part, of the boundary layer air flow
hits the wall element 13 and is diverted along its
outside away from the protecting cover 11 without
disturbing the spraying process. Thus, said inner layer
is to form said determined quantity of capture air which

10 is to be allowed to penetrate into the protecting cover

11, wherein an air barrier is created which prevents

residues of spraying liquid from escaping through the gap

24. The gap 24 has a size which is within the range of
1-75 mm, preferably 25-30 mm. A machine-wide deflector 31

15 is arranged inside the space 12 of the protecting cover

11 in the vicinity of the holder 30 for the sealing strip
28, i.e. in a position between the gap 24 and the spray

pipe 21; The deflector 31 comprises a plate 32, extending
along the holder 30 of the first wall element 13 in order

20 to form a narrow channel 33 therebetween having an inlet

opening facing the drying cylinder 4, and an outlet

opening facing the outlet portion 16 of the protecting

cover 11 and being located just behind the spray pipe 21.
At its upper portion, the plate 32 is bent in a direction

25 away from the gap 24 in order to form an edge portion,

thus being directed towards the spraying liquid 9, and a

tapering shape of the inlet opening. The ejector action
created by the liquid jets from the spray pipe 21 will

result in a pressure reduction in the narrow deflector

N

30 channel 33, so that a portion of the air being introduced

through the gap 24 and a portion of the residues of

spraying liquid being thrown off from the application

place are sucked into the inlet opening of the deflector

channel 33 and through the deflector channel 33 1n order

35 to be passed on towards the outlet portion 16 of the
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protecting cover 1l1l. Suitably, the deflector 31 is

arranged pilivotally in order to be rotated into a position

in which it i1s blocking the path for the jet of spraving

liquid 9 when, for some reason, it is desired temporarily

to i1nterrupt the application onto the moving surface 3.

In the embodiment according to Figure 2, the protecting

cover 11 1s arranged at a distance from the roll 6. This

means that the shell surface of the drying cylinder 4 is

exposed and visible after the protecting cover 11 and up

to the transferring nip. The gap 25 that is located at
the second wall element 14 is adjusted by means of the

sealing strip 29 so that the gap 25 becomes as small as

possible, but without the sealing strip 29 coming in
contact with the moving surface 3 and its coating, in

order to minimize emissions of residues of spraying

ligquid into the environment, i.e. to restrict passage of

alr and contaminations through the gap 25. The gap 25 has

a silze which is within the range of 1-50 mm, preferably
25—=30 mm, and which usually 1s smaller than the size of
the gap 24. In this embodiment, the evacuating system

puatier
—

comprises a fan and separating arrangement (not shown) to

which the protecting cover 11 is connected via its outlet
pipe 20. The fan and separating arrangement includes a
fan, which 1s arranged for creating a negative pressure
inside the protecting cover 11, and a separating device

for separating water.

In the embodiment according to Figure 3, the protecting

cover 11 is arranged for enclosing also a portion of the
suction press roll 6. In this case, the gap 26 is defined
by the sealing strip 29 of the second wall element 14 and

the suction press.roll 6 or, more specifically, the web Z

running around the suction press roll 6 together with the

clothing 7 and which forms said second moving surface 27.
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In the same way as the first gap 24, which is located at

the first wall element 13, said second gap 26 is

adjustable by means of its sealing strip 29 in order to

allow passage of a fixed quantity of air into the

protecting cover 11. The gap 26 has a size which is

within the range of 1-50 mm, preferably 25-30 mm. Also in

this case, because of the high machine speed, a boundary

layer air flow 1s created along the second moving surface
27, i.e. the web 2. In operation, a radial inner layer of
this air flow will be brought into the protecting cover

11 through the gap 26, whereas the remaining part, being

a main part, of the air flow hits the wall element 14 and

1s diverted along its outside away from the protecting

cover 11l without disturbing the spraying process. Thus,

sald inner layer is to form a proportion of said fixed

quantity of capture air which is to be allowed to

penetrate into the protecting cover, whereby an air

barrier is created, preventing residues of spraying

liquid from escaping through the gap 26. The second wall

element 14 1s arranged for enclosing a portion of the

clircumference of the suction press roll 6 which is so

large that at least its suction zone 10 becomes enclosed

within the space 12 of the protecting cover 11. A

iy

proportion of the air being introduced through the gap 26

follows along the web 2 in order to be partially sucked
into the suction press roll 6. The capture air being
introduced into the protecting cover 11 through the two

gaps 24 and 26 creates a positive pressure inside the

upper portion of the space 12 of the protecting cover.
This positive pressure can be utilised for transporting
away the capture air with its content of residues of
spraying liquid from within the protecting cover wvia the

cooperating evacuating system. In this way, it is

possible to dispense with a fan system and to use only a

separating system for handling water and chemicals
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dissolved or dispersed therein which are removed from the

pi—

protecting cover 1ll1l. If a fan system needs to be used,

this can be made smaller and cheaper than the fan system

being used at the protecting cover according to Figure 2.

If desired, a deflector similar to the one being arranged

at the first wall element 13 can be arranged also at the

second wall element 14. Of course, the protecting cover

11 according to Figure 3 can be used in a drying section
according to Figure 2 which has a solid press roll, for

enclosing a portion of this press roll in the same

fashion 1in order to utilize the advantage of obtaining an

ailr barrier in the gap.

In Figure 3, the spraying equipment 8 is arranged for

emitting a jet 9 of spraying liquid straight towards the

moving surface 3, whereas, in Figure 4, it is arranged

g

for emitting a jet 9 of spraying liguid into the nip

between the drying cylinder 4 and the suction press roll

6 obliquely towards the moving surface 3. The protecting
cover 11 according to Figure 4 corresponds to the one in

Figure 3.

In Figure 5, the spraying equipment is arranged for

emitting a jet 9 of spraying liguid towards the web 2

which in this case forms a first moving surface 3,

whereas the shell surface 5 of the drying cylinder 4
forms a second moving surface 27. A coating on the web 2

obtained 1n this way 1is then transferred to the shell

surface 5, when the web 2 comes i1nto contact with the
shell surface 5. From a structural point of wview, the

protecting covers 1in Figures 3 and 5 are similar, but the

wall elements as well as the two moving surfaces have
turned functions. Thus, the protecting cover 11 has first

and second wall elements 53, 54, wherein the first wall

element 53 1is located upstream the application zone, as
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seen in relation to the direction of movement of the

first moving surface 3 which thus is formed by the web 2,

onto which surface 3 the treatment medium is applied, and

defines a machine-wide, first gap 24 between itself and

the first moving surface 3, whereas the second wall

element 54 defines a machine-wide, second gap 26 between
itself and the second moving surface 27 which thus 1s

formed by the shell surface 5.

Figure 6 shows a protecting device which substantially,

—

with the exception of the sealing arrangement per se, 1s

similar to the one in Figure 2. The same or similar

structural elements and components have therefore been

given the same reference numerals as in Figure 2. The
wall elements 13, 14 of the protecting cover and the
moving surface 3 define therebetween machine-wide, first
and second gaps 40, 41, the sizes of which being not
critical as in fhe previously described embodiments,

since the sealing arrangement in this case comprises a

machine-wide fluid sealing device for each gap 40, 41 and

wall element 13, 14, said fluid sealing device comprises

at least one fluid jet 42, 43 and at least one nozzle 44
(see Figure 7) which 1is arranged in a holder 45 of the
wall element 13, 14. In the embodiment shown the nozzle
44 is arranged for emitting a fluid jet 42, 43
perpendicularly or substantially perpendicularly to the

moving surface 3. The holder 45 is also carrying two

machine-wide liquid distributing pipes 46, 47 which are

arranged on either side of the nozzle 44 and each having

a longitudinal slit 48 for discharging a liquid layer, a
first folded guide plate 49 being arranged in connection

with said slit 48. A further second folded guide plate 50

extends on the inside and outside, respectively, of the

holder 45 from the inside of the first guide plate 49 1in

order to receive the discharged and deflected liguid
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layer via a gap defined by the two guide plates 49, 50,

sald deflected liquid layer following along the surface

of the first guide plate 49 while forming a ligquid f£ilm

covering the second gulde plate 50 so that contaminations

aré prevented from attaching to and accumulating onto the
guide plate 50 which thereby is kept clean. The
above-mentioned elements 46, 47, 48, 49, 50 constitute a
cleaning system which efficiently prevents the deposition

of contaminations, said deposits otherwise could disturb

the function of the fluid sealing device. Each nozzle 44
is protected by a cover 52 having an opening for the

fluid jet 42, 43. Each fluid jet 42, 43 is adjusted and

regulated so that it is acting with such a force that it

creates a barrier inside the gap 40, 41 that prevents ailr

from flowing through the gap 40, 41. The fluld jet is

acting all the way to the moving surface 3 and becomes
impenetrable or almost impenetrable for the air streams
occurring along the moving surface 3 and which can

contain contaminations. A gas, usually air, or a liquid,

usually water, can be used as a fluid. When air 1is used,

a portion of the air jet 42, 43 will flow into the space

in a controllable manner in order to be used as capture

g

air for the residues of spraying liquid and then

continuously be sucked out through the evacuating system.
When a liguid is used as a fluid such a capture air has
to be supplied directly to the protecting cover, suitably
in connection to one or both gaps 40, 41, from an
external source which then suitably i1s free from

contaminations.

In the embodiment according to Figure 6, conveniently the

spfaying equipment 8 is arranged pivotally in order to be
rotated into a position in which the jet 9 of spraying

liguid is directed away from the moving surface 3 so that

it hits the inside of the wall element 14 instead when a
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temporary interruption of the application onto the moving

surface 3 1s desired.

The 1nventilion can be applied to a spraying eguipment in

-

any type of paper or board machiline being operated at a

high speed, and 1n any section where a spraying equipment
and its surroundings should be protected. It is

particularly applicable for a spraying equipment in a

soft paper machine and especially in such a machine for

the manufacture of creped soft paper. The moving surface
3, which 1s to be treated with a chemical-containing
spraving liquid, can be a shell surface of a roll, e.g. a

drving cylinder, as has been described, or a paper web,

as has been described, or a board web, said paper or
board web being supported by a clothing or a roll or by a
clothing and a roll.

The two side wall elements 15 of the protecting cover are

sealed in a suitable way at adjacent structural elements

in order to avoid leakage to the sides.

The invention is particularly applicable to high speed
machines, where the moving surface has a speed of at

least about 1200 m/min, e.g. 1200-2500 m/min, whereby

boundary layer air flows are created along the moving

surface.
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CLAIMS

1. A device for protecting a spraying equipment (8) and
the surroundings about the spraying equipment (8) mounted
 in a paper or board machine in connection with a first
moving surface (3) of the machine 1in order to apply a
treatment medium onto the first moving surface (3) within
a machine~wide application zone, said device comprising a
machine-wide protecting cover (1l1) arranged to enclose
10 the spraying equipment (8) and said application zone and
having an internal space (12), which forms a single
chamber in which the spraying equipment (8) is located
and which is open towards the first moving surface (3) 1n
connection with said application =zone, said protecting
15 cover (1ll) comprising first and second, machine-wide wall
elements (13, 14; 53, 54), said wall elements extending
cross to the machine direction on either side of said
application zone, said first wall element (13; 53) being
located upstream said application zone, as seen 1in
20 relation to the direction of movement of the first moving
surface (3) onto which the treatment medium is applied,
and defines a machine-wide, first gap (24; 40) between
itself and the first moving surface (3) , and the second
wall element (14; 54) defines a machine-wide, second gap
2 (25; 26; 41) between itself and the first moving surface
(3) or a second moving surface (27), characterized 1in
that the protecting cover (11) comprises:
— a sealing arrangement arranged in connection with said
gaps (24, 25; 26; 40, 41) for at least substantially
30 restricting passage of air and contaminations through
the gaps (24, 25; 26; 40, 41) in a controlled manner;
— a system for a controlled supply of capture air for
capturing contaminations occurring within the space (12);

and
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— an evacuating system for a controlled, continuous

evacuation of the capture air with contaminations from

the said single chamber through which the capture air 1is

flowling.

2. The device according to claim 1, characterized in that
the evacuating system comprises an outlet portion (16)
which constitutes a portion of the protecting cover (11)
and 1s located at a distance from and outside the

spraying equipment (8), as seen in relation to the first

moving surface (3).

3. The device according to claim 2, characterized in that
the outlet portion (16) has a machine-wide, continuous
outlet gap (17) which extends between two side walls (15)
of the protecting cover (11) , and comprises a machine-
wide outlet housing (18) which communicates with saild
space (12) of the protecting cover (11l) via said outlet

gap (17) and has an outlet opening (19) at one of 1its

ends.

4. The device according to any one of claims 1 to 3,
characterized in that the sealing arrangement comprises a

machine-wide, mechanical sealing device for each gap (24,

25; 20).

5. The device according to claim 4, characterized in that
the sealing device 1is replaceable with a corresponding
sealing device which provides the same gap size, or with

another sealing device which provides a larger or smaller

size as requlired.
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6. The device according to claim 4, characterized in that

the sealing device is adjustable in order to set the size

of the gap as required.

7. The device according to any one of claims 4 to 6o,

characterized in that the sealing device 1s a sealing

strip (28, 29).

8. The device according to any one of claims 1 to 7,
characterized in that the first gap (24) has a size which

is within the range of 1 to 75 mm.

9. The device according to claim 8, characterized in that

the first gap is within the range of 25 to 30 mm.

10. The device according to any one of claims 4 to 9,
characterized in that the supply system for capture ailr
is formed of at least the sealing device (28) for the
first gap (24) in that the sealing device (28) 1s
arranged for allowing the introduction of the reguired

capture air.

11. The device according to any one of claims 8 to 10,
characterized in that also the second gap (25) is defined
by the first moving surface (3) and that it has a size of

1 to 50 mm.

12. The device according to claim 11, characterized 1in

that the second gap has a size of 25 to 30 mm.

13. The device according to any one of claims 4 to 10,
characterized in that the second gap (26) 1is defined by
said second moving surface (27), said supply system for

capture air being formed of the two sealing devices (28,
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29) in that they are arranged for allowing together the

introduction of the regquired capture air.

14. The device according to claim 11, characterized 1in
that the second gap (26) has a size which is within the

range of 1 to 50 mm.

15. The device according to claim 14, characterized 1n

that the second gap has a size within the range of 25 to

30 mm.

16. The device according to any one of claims 1 to 3,

characterized in that the sealing arrangement comprises a

machine-wide fluid sealing device for each gap (40, 41).

17. The device according to claim 16, characterized 1in
that the fluid sealing device comprises at least one
fluid jet (42, 43) and at least one nozzle (44) arranged
in the wall element (13, 14) for emitting said fluid jet

(42, 43) in a direction towards the moving surface.

18. The device according to claim 17, characterized 1in
that the fluid ijet (42, 43) is arranged for creating a
barrier between the nozzle (44) and the moving surface
which is impenetrable or almost impenetrable for external

and internal air streams and contaminations therein.

19. The device according to either one of claims 17 or
18, characterized in that the fluid jet (42, 43) 1s a gas
jet, said supply system for capture air being formed of
the air jets in that at least a proportion of this air is
guided into the protecting cover (11), said proportion

constituting the required capture air.
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20. The device according to claim 19, characterized 1in

that the fluid jet is an air Jjet.

21. The device according to either one of claims 17 or
18, characterized in that the fluid jet is a liquid jet,
said supply system for capture air comprises a separate,
external source of compressed air, said source belng
connected to the protecting cover in the vicinity of the
gaps (40, 41) without disturbing the function of the
liquid jets.

22. The device according to claim 21, characterized 1in

that the fluid jet is a water jet.

23. The device according to any one of claims 1 to 105,
characterized in that a machine-wide spray pipe (21, 22)
is arranged on the inside of each wall element (13, 14;
53, 54) for discharging liquid jets along said inside 1n
order to keep the inside clean from contaminations and 1n
order to create an ejector action on the capture air

passing through the protecting cover (11).

24. The device according claim 23, characterized 1in that
a machine-wide deflector (31) is arranged in the vicinity
of the inside of the first wall element (13; 53) 1in a
position between said gap (24) and the spray pipe (21),
said deflector (31) defining a narrow channel (33)
between itself and the wall element (13; 53) which 1s
arranged for being subjected to a negative pressure Dby
means of the ejector action of the spray pipe (41) so
that at least a proportion of the capture air flowing 1in
through the gap (24), and contaminations are sucked
through said deflector channel (33) and further towards

the evacuating system.
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25. The device according to any one of claims 19 to 21,
characterized 1in that each wall element (13, 14)
comprises a holder (45) for mounting the nozzle (44), and
that a 1liquid distributing pipe (46, 47) 1is mounted 1in
the holder (45) on either side of the nozzle (44), said
holder (45) being provided with guide plates (49, 50)
arranged for guiding liquid films discharged Dby the
liguid distributing pipes (46, 47) 1in order to keep the
insides and outsides of the holder (45) clean from
contaminations and thereby ensure the operating ability

of the nozzle (44).

26. A method of protecting a spraying equipment (8) and
the surroundings about the spraying equipment (8) mounted
in a paper or board machine in connection with a first
moving surface (3) of the machine for applying a
treatment medium onto the first moving surface (3) within
a machine-wide application zone, said application zone
being enclosed by means of a protecting cover (l1l1) so
that an internal space (12) of the protecting cover (1l1),
which space (12) forms a single chamber in which the
spraying equipment (8) is located, 1is open towards the
first moving surface (3) so that a machine-wide, first
wall element (13; 53) of the protecting cover (11) 1is
located upstream said application zone, as seen 1n
relation to the direction of movement of the first moving
surface (3) onto which the treatment medium 1i1s applied,
and defines a machine-wide, first gap (24; 40) Dbetween
itself and the first moving surface (3), and a machine-
wide, second wall element (14; 54) of the protecting
cover (11) defines a machine-wide, second gap (25; <26;

41) between itself and the first moving surface (3) or a
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second moving surface (27), characterized by the
following steps:

— Sealing the protecting cover (11) while using a sealing
arrangement in connection with sald gaps (24, 25; 26; 40,
41) 1n order to at least substantially restrict passage
of air and contaminations through the gaps (24, 25; 26;
40, 41) 1n a controlled manner;

— supplying capture air 1in a controlled manner 1in order
to capture contaminations occurring within the space
(12); and

— continuous and controlled evacuating of the capture air
with contaminations from the said single chamber through

which the capture air 1s flowing.

27. The method according to claim 26, characterized 1n
that the capture air is diverted towards the evacuating
system without any possibility of reaching the

application zone.

28. The method according to claim 26 or 27, characterized
in that the protecting cover (1l1) is arranged so that the
first moving surface (3) is brought to pass and define
also the second gap (25), said second gap (25) being
sealed in order to be set to the smallest possible size
without coining into contact with the first moving
surface (3) so that the quantity of air and thereby the
quantity of contaminations, which possibly might flow out
through  the second gap (25), are reduced to a

corresponding degree.

29. The method according to claim 26 or 27, characterized
in that the protecting cover (ll) 1is arranged so that the
first moving surface (3) is brought to pass and define

only the first gap (24) and so that the second moving
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surface (27) 1s brought to pass and define the second gap
(26) , said second moving surface (27) running into said
space (12) for being redirected in order to encounter the
first moving surface (3) after this has passed the
application zone, and that the second gap (26) 1s sealed

by means of sailid sealling arrangement.

30. The method according to any one of claims 26 to 29,
characterized 1in that a mechanical sealing device (28,
29) 1is used for each gap (24, 25; 26) as a sealing
arrangement which 1s adjusted in order to give the gap a
desired size and achieve said restriction of passage of
air and contaminations, at least said sealing device for
the first gap (24) allowing introduction of the required

capture air.

31. The method according to any one of claims 26 to 29,
characterized in that a fluid sealing device 1s used for
each gap (40, 41) as a sealing arrangement which has at
least one fluid jet (42, 43) creating a barrier which 1is
impenetrable or almost impenetrable for alr and

contaminations.

32. The method according to claim 31, characterized 1in
that a gas, is used as a fluid, at least a proportion of
said ailr Jjets being diverted into the protecting cover

(11) in order to form said capture air.

33. The method according to claim 32, characterized 1n

that the gas 1s air.

34. The method according to claim 31, characterized 1in

that a liquid is used as a fluid, said required capture
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alr being supplied to the space (12) from a separate,

external source of compressed air.

35. The method according to any one of claims 26 to 34,
characterized 1in that the paper or board machine 1is

operated at a speed of at least 1200 m/min.
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