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Method and device in the drying section of a paper machine in the threading of the web.

@ Method and device in a multi-cylinder dryer of a paper machine in the threading of the paper web, said
threading taking place substantially without a system of threading ropes. The web is passed along a
meandering path, in twin-wire draw, over drying cylinders (10A,10B) and, in single-wire draw, on a
drying wire (11), over drying cylinders (10 ;10’) and leading suction cylinders (20,20") or rolls (20,20'). The
leader (S) is guided by means of air blowings (F,) extending across a substantial proportion or the whole
of its width (L,), said air blowings (F,) being applied from the doctor beam (12) to the area (K) of the by of

its doctor blade (14) at a certain small angle (B) in relation to the plane of the doctor blade (14).
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The invention concerns a method in a multi-cylin-
der dryer of a paper machine in the threading of the
paper web, said threading taking place substantially
without a system of threading ropes, in which method
the web is passed along a meandering path, in twin-
wire draw, over drying cylinders and, in single-wire
draw, on a drying wire, over drying cylinders and lead-
ing suction cylinders or rolls.

Further, the invention concerns a device for car-
rying out the method.

As is known in prior art, in the drying section of a
paper machine, so-called single-wire draw or twin-
wire draw is employed. In such a case, for the thread-
ing of the web, as a rule, rope guide means are used,
by whose means the leader, which has been cut out
of a full-width web, is passed over the doing cylinders,
whereupon the leader is widened to a web of full
width. The system of threading ropes is quite a costly
and complicated device, and disturbance occurs in its
operation. This is why attempts have been made to
arrange the threading without a set of threading
ropes. Said modes of threading without ropes have
been applied in particular with single-wire draw. In this
respect, reference is made to the paper by Sam
Palazzolo, "No-draw drying" in Tapppi Journal, Sep-
tember 1990, pp. 225-228.

As is stated in said paper, with single-wire draw,
the threading involves the drawback that the leader
tends to follow the smooth face of the drying cylinder
in stead of the drying wire as the wire runs from the
drying cylinder to the following leading suction cylin-
der or roll. To make sure that the leader follows exp-
ressly the drying wire, according to said paper,
arrangements of air nozzles have been employed, of
which nozzle arrangements one has been fitted bef-
ore each leading suction cylinder and through which
nozzle arrangements air jets are blown to guide the
run of the leader. Hereby, attempts are made to make
sure that the leader remains on the drying wire. After
the leader has reached the suction zone on the lead-
ing cylinder, the leader is transferred on the wire onto
the next drying cylinder.

It is a drawback of the blow arrangement des-
cribed above that, if the leader has been carried into
connection with the blade of the doctor operating
against the drying cylinder, the leader cannot be pas-
sed forwards from the blade without manually oper-
ated auxiliary blowings. In threading, there is,
however, a need to drop the leader from the lower
faces of several or all of the drying cylinders by means
of the doctor blade down into the broke processing
system placed underneath. This has not been readily
possible in the prior-art rope-free web threading
arrangements.

On the other hand, in a drying section, it is known
in prior art to employ air-blow devices fitted in connec-
tion with doctor beams, but these blow devices are
usually used for air-conditioning of the drying section,
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and their nozzles blow across the entire transverse
width of the web. Also, in threading, blow devices
operating in connection with a doctor have been used
as an aid, but these have involved a number of draw-
backs and they are not as such suitable for use in
rope-free threading. In respect of said prior-art
devices, reference is made, by way of example, to the
Fl Patents and Published Patent Applications Nos.
50,263, 54,954, and 62,571 and to the Fl Patent Appli-
cations Nos. 833590 and 894609. In some of said
publications, blow devices placed after the drying sec-
tion are described, by whose means the leader is
guided.

The principal object of the present invention is to
provide novel solutions for the problems discussed
above so that said drawbacks are largely avoided.

In view of achieving the objectives stated above
and those that will come out later, the method of the
invention is mainly characterized in that, in the
method, the leader is guided by means of air blowings
extending across a substantial proportion or the
whole of its width, that said air blowings are applied
from the doctor beam to the area of the tip of its doctor
blade at a certain small angle in relation to the plane
of the doctor blade.

On the other hand, the device in accordance with
the invention is mainly characterized in that the blow
device is integrated in connection with the doctor
beams of the drying cylinders, that the blow device
comprises a transverse nozzle pipe or an equivalent
nozzle arrangement placed at the level of the leader
at the proximity of the end of the doctor beam at the
driving side of the machine, said nozzle pipe or equiv-
alent comprising a number of nozzle openings placed
side by side or an equivalent nozzle slot, and that the
blow direction of said nozzles is directed at a certain
small angle in relation to the plane of the blade of said
doctor in the area of the tip of the blade operating
against the face of the drying cylinder.

The invention can be applied both in drying cyli-
nder groups provided with single-wire draw and in
cylinder groups provided with twin-wire draw, if neces-
sary, over the entire length of the drying section. In
connection with single-wire draw, the invention is suit-
able for use both in normal groups and in inverted
groups. According to the present-day knowledge, the
invention is most advantageously applicable in con-
nection with single-wire draw.

According to the invention, when the blow pipes
with their nozzles are placed expressly in connection
with the doctor beams, an advantageous and solid
"base" is obtained for the blow devices without having
to make use of separate support constructions. Fitting
of such constructions in the narrow gaps between the
cylinders is difficult. Thus, the construction of the
auxiliary devices for threading is simplified and the
maintenance and operation of said devices become
easier.
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According to the invention, when the air jets are
directed expressly at the area of the tip of the doctor
blade at a suitable small angle in relation to the plane
of the blade, the blowings can be deflected along the
cylinder face that precedes the blade so that the effect
of the blowing extends into the opening nip. In this way
the blowings obtain a sufficient support and transfer
effect on the leader. Of course, in the blowings, a suf-
ficiently high energy mustbe used to provide areliable
transfer and support effect.

In the following, the invention will be described in
detail with reference to some preferred exemplifying
embodiments of the invention illustrated in the figures
in the accompanying drawing, the invention being not
support to be confined to the details of said embodi-
ments.

Figure 1 shows a drying section of a paper
machine which is provided with single-wire draw and
in which the method and the device of the invention
are applied.

Figure 2 illustrates parameters that are of signifi-
cance in the location and dimensioning of the method
and the device in accordance with the invention.

Figure 3 is a side view of a first embodiment of
equipment of the invention

Figure 4 shows the same device as Fig. 3, seen
in the direction IV-IV.

Figure 5 shows a device in accordance with the
invention as applied in an inverted cylinder group pro-
vided with single-wire draw.

Figure 6 shows an application of the invention in
a gap between cylinder groups in which the operation
is transferred from single-wire draw to twin-wire draw
as well as in a cylinder group with twin-wire draw.

Figure 7 shows an application of the invention in
cylinder groups with twin-wire draw and in the gaps
between such cylinder groups.

Fig. 1 is a schematic illustration of a cylinder
group with single-wire draw, in which, in the upper
row, there are heated drying cylinders 10 and, in the
lower row, leading suction cylinders 20 with perfo-
rated and grooved outer mantle. Fig. 5 shows a cor-
responding inverted group, wherein the drying
cylinders 10’ are placed in the lower row and, corres-
pondingly, the leading suction cylinders 20’ in the
upper row.

As is shown in Fig. 1, the drying wire 11 of the sin-
gle-wire draw runs meandering in contact with the dry-
ing cylinders 10 and the leading cylinders 20 so that,
on the drying cylinders 10, the web to be dried enters
into direct contact with the heated smooth faces of the
cylinders 10 and, on the leading cylinder 20, the web
is placed at the side of the outside curve on the outer
face of the wire 11, where it is held by negative press-
ure acting from the interior of the cylinder 20 through
the perforations and grooves (not shown) in its man-
tle. On the runs of the wire 11 and the web on which
they run together from the drying cylinders 10 to the
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leading cylinders 20, at the side of the wire 11, a blow
box 15 is provided, for example a device marketed by
the applicant with the trade mark "UNO RUN BLOW
BOX", by means of which formation of a detrimentally
high negative pressure in the pressurized nip N+ is
prevented and a suitable negative pressure is main-
tained at the side of the wire 11, which negative press-
ure guarantees that the web remains on the face of
the wire 11 on said straight runs.

As is shown in Fig. 1, doctors operate against the
free lower sector of the cylinders 10, which doctors
comprise a doctor beam 12 and a doctor blade 14,
which is attached to said beam by means of a holder
13 and doctors and keeps the smooth faces of the
cylinders 10 clean. In an inverted cylinder group as
shown in Fig. 5, corresponding doctors are fitted
above the cylinders 10’ against their free sectors.

In accordance with the presentinvention, the doc-
tors 12,13,14 are provided with blow devices, by
whose means blowings F, are directed against the tip
portions of the doctor blades 14, from which the blow-
ings bounce and are "reflected" in the direction F,
towards the opening nip N-. By means of the blowings
F,andF,, such a situation is prevented that the leader
S were detached from the drying wire 11 and followed
the cylinder 10 face.

In Fig. 1, the end of the leader S is denoted with
the reference S,, which represents the situation in
which the end S, is transferred on the suction sector
of the leading suction cylinder 20 to the next cylinder
10. Figs. 2, 3 and 4 show an embodiment of the device
in more detail. According to Figs. 3 and 4, an air dis-
tribution pipe 22 has been attached to the side of the
doctor beam 12, one end of said pipe 22 being a
closed end 22, whereas the other end communicates
with the blow-air supply duct 24. The blow pipe 22 is
provided with a number of nozzle holes 23 across the
width L,. The blow pipe is arched to its place by means
of flanges 25 and 26.

Out of the nozzle holes 23, air jeu F, are blown,
which are directed precisely at the point K (Fig. 3) at
the proximity of the tip of the doctor blade 14. Thus,
in the invention, the blowings F, are not directed in the
direction of the plane of the blade 14, but at a small
angle B towards the blade.

By means of suitable choice of the angle B, the
air jets F4 can be directed at the area of the tip of the
doctor blade 14 so that the air jets bounce and are
"reflected" from the plane of the doctor blade and are
deflected in a direction parallel to the outer face of the
cylinder 10, being directed in the direction F, at the
opening nip N-. In this way, a sufficiently high transfer
and support effect is produced for the blowings F4,
said effect being applied to the leader. Of course, the
energy of the blowings F; must be high enough to
achieve said objectives.

In a way in itself known, the doctor beams 12 are
attached by their ends, by means of axle journals 16,
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in connection with their pivoting and loading means
(not shown).

In Fig. 4, the width of the leader S is denoted with
the reference L,. The extension L, of the blowings F,
in the transverse direction is of the same order (width
L,) as the width L, of the leader S. Air from the blow-
ings F, is guided along the face of the cylinder 10 in
the direction of the arrow F, into the opening nip N-.
In this way, it is achieved by means of the blowings
F.,F». that the leader S is pressed against the wire 11,
in which position the suction effect of the blow box 15
keeps the leader S.

When the leader must be made to fall down onto
the broke processing means (not shown) at a certain
cylinder 10, the blowings F, of the doctor placed
below said cylinder 10 are closed, whereby the leader
S is carried by nature to the doctor blade 14, which
detaches it from the cylinder 10, and the leader falls
down onto the broke conveyor placed underneath,
which conveyor carries the broke into the pulper.
When the leader S has to be passed further from said
cylinder 10, the blowings F, at this cylinder 10 are con-
trolled to make them operative, whereby, owing to the
direction of the blowings F,, they detach the leader
from the doctor blade 14 and guide the leader S onto
the support of the wire 11 placed facing it, which wire
carries the leader S over the suction zone of the lead-
ing suction cylinder 20 onto the next cylinder 10.

Fig. 2 illustrates parameters significant in the
dimensioning and alignment of the device in accord-
ance with the invention. In the following, some typical
preferred ranges of various parameters will be given,
the invention being not confined to said ranges. When
the diameter of the upper cylinders is of an order of
1800 mm, the angle A is typically A = 35°...45°. The
perpendicular distance of the doctor blade 14 from the
adjacent wire 11 is S = 160...200 mm, and the dist-
ance of the nozzle holes from the tip of the doctor
blade is L =200 mm, and the angle C > 0°. The angle
B of the direction of the jets F, is, as arule, in the range
of B =5°...45°, preferably in the range of B =10°...30°.
When the width L, of the leader is about 200 mm, the
width L, of the blowings in the transverse direction is
typically about 200...350 mm.

The energy of the blowings F, and F, must be suf-
ficiently high to produce the desired effects. This is
why the air pressure p used in the blow pipe 22 must
be set at a sufficiently high level. As a rule, said press-
ure p is in the range of p = 50...350 kPa. Said pressure
range is used advantageously in connection with the
dimensioning of the nozzle holes 23 to be described
later. In the invention, the blow width is, however, not
equally critical as the angle B of the direction of the
blowings F;.

As the blow pipe 22, it is possible to use a perfo-
rated pipe, in which the diameter of the nozzle holes
is typically 3...4 mm and the spacing 30...50 mm. The
blow width L, may be narrower than the width L, of the
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leader, but, as a rule, the blow width L, should pref-
erably not be very much larger than the width L, of the
leader. For example, with blowings F; extending
across a width of about 300 mm it is possible to guide
a leader S even as wide as about 600 mm, but, as a
rule, the width proportions cannot be reversed.

Fig. 5 shows the use of the blowings in an inver-
ted cylinder group provided with single-wire draw,
wherein the drying cylinders 10’ are placed in the
lower row and the leading suction cylinders 20’ in the
upper row. The operation of the blowings F, and F, is
similar to that described above. Of course, from the
upper face of the cylinder 10’, the leader cannot be
doctored onto the broke conveyor.

According to Fig. 5, in connection with the doctor
beams 12, additional blowings F3 and F, are provided,
by whose means the leader S is held on the leading
cylinder 20’. Moreover, between the leading cylinders
20, it is possible to employ additional blow pipes 17,
from which blowings F5 are directed against the
leader S so as to guide the leader over the suction
zones of the leading cylinders 20’ onto the following
drying cylinder 10’.

Fig. 6 shows an application of the invention in a
group gap formed between a group with single-wire
draw and a group with twin-wire draw. The web is
transferred from the drying wire 11 of the group with
single-wire draw by means of a suction box 32 after a
guide roll 33a as a free draw W, onto the lower wire
11B of the group with twin-wire draw. In the group with
twin-wire draw, in the way known in prior art, there are
two rows of steam-heated drying cylinders 10A and
10B, one row above the other, as well as an upper
wire 11A and a lower wire 11B, which are guided by
guide rolls 31A; 31B. In connection with the drying
wires 11A and 11B, at the proximity of their guide rolls
31A; 31B, blow boxes 32 are placed, by whose means
the support contact between the web and the wire is
promoted.

According to Fig. 6, the doctor beams 12 are pro-
vided with blow pipes 22, from which the blowings F,
in accordance with the invention are directed at the
area of the tip of the doctor blade 14. According to Fig.
6, in connection with the doctor beam 12 of the first
lower drying cylinder 10B, a second blowing F3 is also
employed, which is directed towards the path of run-
ning of the leader S. The blowings F, are not neces-
sarily always needed in an area of twin-wire draw, or
the blowings F; may be very weak. On the contrary,
the blowings F5 are even more helpful. In a group with
twin-wire draw, the web has free draws W,,, and the
leader S also runs along the same route when it is
passed through the group with twin-wire draw, being
aided by means of the method and the device of the
invention.

Fig. 7 shows two subsequent groups with twin-
wire draw. The web is transferred as a free draw W,
from one group to the other and onto the first lower
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cylinder 10B in the latter group between the guide rolls
31A and 31B. Both of the groups with twin-wire draw
are provided with doctor beams 12, at which blow
pipes 22 in accordance with the invention are placed
at suitable locations, from which blow pipes blowings
F, and/or F; in accordance with the invention are
applied to produce the effects described above.

In the following, the patent claims will be given,
and the various details of the invention may show vari-
ation within the scope of the inventive idea defined in
said claims and differ from what has been stated
above for the sake of example only.

Claims

1. Method in a multi-cylinder dryer of a paper
machine in the threading of the paper web, said
threading taking place substantially without a sys-
tem of threading ropes, in which method the web
is passed along a meandering path, in twin-wire
draw, over drying cylinders (10A,10B) and, in sin-
gle-wire draw, on a drying wire (11), over drying
cylinders (10;10’) and leading suction cylinders
(20,20") or rolls (20,20'), characterized in that in
the method, the leader (S) is guided by means of
air blowings (F,) extending across a substantial
proportion or the whole of its width (L,), that said
air blowings (F ) are applied from the doctor beam
(12) to the area (K) of the tip of its doctor blade
(14) at a certain small angle (B) in relation to the
plane of the doctor blade (14).

2. Method as claimed in claim 1, characterized in
that, by means of said blowings (F,), the leader
(S) is both detached from the doctor blade (14)
and transferred onto the drying wire (11) to be
carried further, and it is ensured that the leader
(S) remains on the drying wire (11).

3. Method as claimed in claim 1 or 2, characterized
in that in the method the blowings (F,) applied
from the nozzles of the nozzle pipe (22) placed in
connection with said doctor beam (12) to the area
of the tip of the doctor blade (14) are deflected into
blowings (F,) substantially parallel to the mantle
of the drying cylinder (10) and are guided into the
opening nip (N-) defined by the drying cylinder
and the drying wire (11).

4. Method as claimed in any of the claims 1 to 3,
characterized in that said angle of the direction
of the blowings (F,) is in the range of B = 5°...45°,
preferably in the range of B = 10°...30°.

5. Method as claimed in any of the claims 1 to 4,
characterized in that said blowings (F;) are
applied to the area of the tip (K) of the doctor
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10.

blade (14) from a distance of L = 250 mm at a
pressure of p = 50...350 kPa when the diameters
of the nozzle holes (23) of the blowings (F,) are
of an order of 3...4 mm.

Blow device intended for carrying out the method
as claimed in any of the claims 1 to 5, charac-
terized in that the blow device is integrated in
connection with the doctor beams (12) of the dry-
ing cylinders (10;10’;10A,10B), that the blow
device comprises a transverse nozzle pipe (22) or
an equivalent nozzle arrangement placed at the
level of the leader (S) at the proximity of the end
of the doctor beam (12) at the driving side of the
machine, said nozzle pipe (22) or equivalent com-
prising a number of nozzle openings (23) placed
side by side or an equivalent nozzle slot, and that
the blow direction of said nozzles is directed at a
certain small angle (B) in relation to the plane of
the blade (14) of said doctor in the area (K) of the
tip of the blade operating against the face of the
drying cylinder.

Device as claimed in claim 6, characterized in
that said nozzle pipe (22) and its nozzle openings
(23) extend in the transverse direction substan-
tially across the entire width (L,) of the leader.

Device as claimed in claim 6 or 7, characterized
in that said nozzle pipe (22) is fitted in such a way
that its nozzles are placed at a distance of about
100...300 mm, preferably about 200 mm, from the
tip of the doctor blade (14).

Device as claimed in any of the claims 6 to 8,
characterized in that, in connection with the doc-
tor beam (12), there are additional nozzles, from
which additional air jets (F3,F,) are directed at the
leader (S) by-passing the doctor beam when the
leader is placed on support of the drying wire (11)
or as a free draw.

Device as claimed in any of the claims 6 to 9,
characterized in that the blow device is fitted in
connection with a doctor beam (12) at which the
perpendicular distance (S) of the doctor blade
from the by-passing drying wire (11) or from a cor-
responding free draw (W,) of the web is 150...500
mm while the distance (L) of the nozzle holes (23)
from the tip of the doctor blade (14) is L =250 mm.
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