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(57) L invention concerne un agencement du defilage
d’une feuille continue de papier (W) dans une
supercalandre, comprenant un rouleau supérieur, (12),
un rouleau inferieur (13), amnsi qu'un empilement de
rouleaux compose de rouleaux mtermediaires (14...23),
ajustés entre le rouleau supérieur et le rouleau miférieur.
Les rouleaux (12...23) de la calandre sont en contact de
pmcement (N,...N,,) les uns avec les autres. Au niveau

I*I Industrie Canada  Industry Canada

(57) The invention concerns an arrangement of threading
of a paper web (W) 1n a supercalender, which comprises
an upper roll (12), a lower roll (13), and a stack of rolls
consisting of intermediate rolls (14..23) and fitted
between said upper and lower roll. The rolls (12...23) 1n
the calender are m nip contact (N,..N,,) with one

another. At the sides of the stack of rolls, alternatingly at
the left side and at the night side, a take-out leading roll
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des cotés de cet empilement, on a mont¢ de manicre
altern¢e, du coteé gauche et du cote droit, un rouleau
d’entrainement preneur (101...110), a hauteur de chaque
rouleau intermeédiaire (14...23). L’agencement de
defilage du papier comprend au moins une boucle d’une
bande de transfert (), permeable a 1'air, laquelle court
sur 1’extérieur du bord de la feuille de papier (W) en
passant au moins a travers deux pincements (N,...N, ) de

la calandre. Cette bande de transfert (Z) fait passer la
bord d attaque (W) de la fewlle de papier a travers au

moins un pincement (N,...N;,) de la calandre. En outre,

cet agencement de defilage du papier comprend au moins
un caisse aspirante (201...205; 210...219), placee sur un
trajet libre de la feuille de papier (W) et de la bande de
transfert (7.), entre des rouleaux mtermediaires (14...23)
et des rouleaux preneurs (101...110) de la calandre. Le
bord d’attaque de la feuille est maintenu en contact avec
la bande de transfert sous l’effet d’aspiration d’une
caisse d’aspiration.
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(101...110) has been fitted at each intermediate roll
(14...23). The arrangement of threading comprises at
least one loop of a transter belt (7), which 1s penetrable

by air and which runs outside the edge of the paper web
(W) through at least two nips (N;...N,,) 1n the calender.

The transter belt (Z) passes the lead-n strip (W) of the
paper web through at least one nip (N;...N,,) 1n the

calender. In addition to this, the arrangement of
threading comprises at least one suction box (201...205;
210....219), which 1s placed on a free run of the paper
web (W) and of the transfer belt (Z) between
intermediate rolls (14...23) and take-out leading rolls
(101...110) 1n the calender. The lead-in strip 1s kept 1n
contact with the transfer belt by means of the suction
of a suction box.
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Arrangement of threading in a calender

The invention concerns an arrangement of threading in a calender as defined in the

preamble of claim 1.

In the DE Unility Model 29 518 424 Ul, a calender for a paper machine is described
in which the threading of the paper web takes place by means of ropes. In the
solution, two ropes are employed, which form an endless loop and which run at one
side of the paper web through the calender. The ropes form a rope gap before the
calender, into which rope gap the lead-in strip is guided, after which the Strip runs
between the ropes through the calender. After the calender the ropes are separated
from one another and deliver the lead-in strip to the process steps following after the
calender. In said publication it 1s also stated that, as an alternative of, or in addition
to, the ropes, 1t 1s possible to employ a conveyor belt. What is concerned is a
perforated conveyor belt that forms an endless loop and that runs around two
reversing rolls placed at a distance from one another. One of the reversing rolls is
provided with a drive gear. Below the upper portion of the conveyor belt, which
carries the lead-in strip, there is a suction box, by whose means a vacuum is applied
through the perforated conveyor belt to the lead-in strip, in which connection the
lead-in strip 1s made to adhere to the conveyor belt. In the publication it is also
stated that, as a supplement to the threading devices mentioned above, it is further

possible to use guide plates for air jets or air in themselves known.

The solution that is described in said DE Urility Model 29 518 424 Ul and connected
with ropes is problematic, because the lead-in strip that runs between two ropes
tends to collide against the rope guide pulleys and against other constructions in
whose vicinity the pair of ropes runs, in which connection the lead-in strip is readily
separated from the ropes. On the other hand, the use of a solution of a separate loop

of a perforated conveyor belt formed around reversing rolls and provided with a
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suction box requires that the lead-in strip is transferred between separate devices as

well as additional arrangements at the take-out leading rolls in order that the lead-in

- strip could be made to turn back towards the set of rolls of the calender.

In the FI Patenr 57,990, a threading device for a paper web is described. The
threading device comprises a perforated conveyor belt which forms an endless loop
and which runs around two reversing rolls placed at a distance from one another.
One of the reversing rolls 1s provided with a drive gear. Below the upper portion of
the conveyor belt, which carries the lead-in strip, there is a suction box, by whose
means a vacuum 1s applied through the perforated conveyor belt to the lead-in strip,
in which connection the vacuum makes the lead-in strip adhere to the conveyor belt.
Normally, the lead-1n strip 1s separated from the conveyor belt by means of a jet of
air applied to the bottom face of the lead-in strip through the perforated conveyor
belt at the delivery end of the belt. In said patent, an improvement is suggested for
said process of separation of the lead-1n strip. The means of separation of the lead-in
strip comprise a covering member, which is fitted in connection with the roll at the
delivery end of the conveyor belt so that, together with the outer face of the con-
veyor belt that runs around the roll, said covering member defines a slot or an
opening. The covering member is provided with openings that open into said slot,
through which openings a blowing can be directed by means of devices of com-
pressed air into said slot and from 1t further in the direction against the direction of
movement of the belt. Said slot 1s directed so in relation to the conveyor belt that the
air flowing out of the slot meets the lead-in strip carried along with the conveyor
belt and forces the strip to be separated from the belt. With this arrangement, the air
that flows out of the slot produces vortex flows in the laminar flow of air that travels
along with the conveyor belt and, at the same time, air penetrates between the belt
and the lead-n strip, in which case also a lead-in strip of a low-weight paper grade

1s separated from the conveyor belt.

The threading arrangement suggested in said FI Patent 57,990 is inconvenient and
requires a number of threading devices to be fitted along the web in order that the

lead-1n strip could be transferred through the set of rolls. Such a threading arrange-



10

15

20

25

30

CA 02308152 2000-05-02

WO 99/23304 PCT/FI98/00846

3

ment 1s best suitable for a situation in which the web has long free draws. Thus, it

1s not suitable for a modern calender in which the set of rolls is placed vertically and

- 1in which the draws between the calender rolls and the take-out leading rolls are

relatively short.

By means of the solution mn accordance with the present invention, an essential
improvement 1s achieved as compared with the prior-art solutions. The object of the
present invention 1s to provide an advantageous threading of a paper web that is

reliable 1n operation and can be accomplished easily in a calender.

The principal characteristic features of the solution in accordance with the present

Invention come out from the characterizing part of claim 1.

By means of a first embodiment of the solution in accordance with the present
invention, in which just one transfer belt is employed which runs through the
calender at the side of the paper web and which is penetrable by air, together with
connected suction boxes, a simple and reliable threading of the paper web through

the calender 1s achieved.

By means of a second emBodiment of the solution in accordance with the present
mvention, which 1s a modification of the first embodiment so that, in stead of one
transfer belt running through the calender at the side of the paper web, a number of
separate transfer belts penetrable by air are employed, together with connected
suction boxes, which belts run around the belt pulley of each intermediate roll and
around the belt pulley of the corresponding take-out leading roll, a simple and

reliable threading of the paper web through the calender is likewise achieved.

By means of a third and a fourth embodiment of the solution in accordance with the
present invention, 1 which two transfer belts running through a supercalender at the
side of the paper web are employed, together with connected suction boxes, an even

more reliable threading of the paper web through the supercalender is achieved.
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In a situation in accordance with the present invention with two transfer belts, the

lead-1in strip runs at the take-out leading rolls in the calender always between one of

- the transfer belts and the outer face of the mantle of the belt pulley mounted on the

axle of the take-out leading roll. In a situation in which the lead-in strip runs at the
take-out leading rolls between two ropes or conveyor belts, the ropes or conveyor
belts slide somewhat 1n relation to one another, because in a curve they run along
arcs of a circle with different radii. This situation is avoided completely in this
solution in accordance with the present invention. Also the control of the tension of
the lead-in strip 1s highly successful in the solution in accordance with the present

invention so that the running speeds of the two transfer belts are kept equal.

The solution 1 accordance with the present invention can be employed in a multi-
roll calender, which comprises an upper roll, a lower roll, and at least one inter-
mediate roll fitted between the upper roll and the lower roll, which rolls have been
arranged as a substantially vertical stack of rolls on the frame of the calender, in
which connection the rolls that are placed one above the other are in nip contact with
each other. Besides the above rolls, the calender must comprise a take-out leading
roll fitted at the side of the stack of rolls at each intermediate roll alternatingly at the
left side and at the right side. The transfer belt or belts run(s) over belt pulleys
mounted on the axles of the mtermediate rolls and take-out leading rolls or on
narrower portions fitted at the ends of the rolls. By means of this arrangement, if
necessary, it is possible to vary the speed of the belt or belts in relation to the speeds
of the calender rolls. It 1s also possible to think that the transfer belt or belts run
directly on narrower portions provided at the ends of the rolls, but in such a case the

speed(s) of the belt or belts would be the same as the speeds of the rolls.

The invention will be described 1n the following with reference to the accompanying
drawings, in which some preterred embodiments of the invention are illustrated, the
invention being, however, not supposed to be confined to the details of said embodi-

ments alone.
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Figure 1 is a schematic side view of an arrangement of threading of a paper web in

accordance with the present invention in a calender.
Figure 2 is a schematic enlarged view of the top portion of Fig. 1.

Figure 3 is a schematic illustration of the running of the transfer belt at the side of

the paper web, as viewed from above.

Figure 4 is a schematic side view of a second arrangement of threading of a paper

web 1n accordance with the present invention in a calender.

Figure 5 is a schematic side view of a third arrangement of threading of a paper web

in accordance with the present invention in a calender.

Figure 6 1s a schematic side view of a fourth arrangement of threading of a paper

web In accordance with the present invention in a calender.

Fig. 1 1s a side view of an arrangement of threading of a paper web in accordance
with the mnvention m a supercalender. The supercalender consists of a frame (not
shown 1n the figure), on which a stack 11 of rolis consisting of a number rolls has
been mounted in a vertical plane. The stack 11 of rolls comprises an upper roll 12,
a lower roll 13, and a number of intermediate rolls 14...23 fitted one above the
other between the lower roll 13 and the upper roll 12, said rolls 12...23 being
arranged so that they are in nip contact with one anothér. The paper web W is
passed 1n the supercalender over the alignment rolls 51,52 into the upper nip N, and
further through the other nips N,...N,,4 1n the supercalender and finally out from the
lower nip N;; and further over the alignment roll 61 into the subsequent steps in the
process. The running direction of the paper web W is, in the figure, denoted with
the arrow S. Between the mips Ny...N;;, the paper web W is taken apart from the

faces of the intermediate rolls 14...23 by means of take-out leading rolls 101...110.
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It 1s seen from Figs. 2 and 3 that the arrangement of threading of a paper web in

accordance with the mvention described above includes a transfer belt Z penetrable

- by air which runs outside the edge of the paper web W at a distance from the edge

of the paper web W through the whole supercalender, by means of which belt the
lead-in strip W, of the paper web W is carried through the supercalender. The
transfer belt Z runs over belt pulleys (not shown in the figure) mounted on the axles
of the intermediate rolls and take-out leading rolls. The transfer belt Z forms a
closed loop, but Fig. 1 does not show the return circulation of the transfer belt loop
Z from the outlet end of the calender to the inlet end. The return circulation has

been arranged 1n a way 1n itself known by means of guide rolls.

In Fig. 1, in the area defined by the belt pulleys of the intermediate rolls 14, 16, 18.
20,22, by the belt pulleys of the take-out leading rolls 101...105 placed at the right
side of said intermediate roils, and by the transfer belt Z, the first suction boxes
201...205 have been arranged. Said first suction boxes 201...205 are placed at the
opposite side of the transfer belt Z, in relation to the lead-in strip W. By means of
said first suction boxes 201...205, suction is applied to the transfer belt Z, which
suction keeps the lead-n strip W adhering to the transfer belt Z penetrable by air
In contact with the transfer belt Z. In Fig. 1, the belt pulleys of the take-out leading
rolls 101...105 placed at the right side of the intermediate rolls 14,16,18.20.22 have
been provided with grooves running around the outer faces of the belt pulleys, in
which case the suction of the suction boxes 201...205 is applied to the transfer belt
Z and thereby to the lead-in strip W also at the outside curve on the belt pulleys.
By means of this arrangement, the lead-in strip W, which runs on the opposite side
of the transfer belt Z, in relation to the outer face of the belt pulley placed adjacent
to the take-out leading roll 101...105, 1.e. which runs outside, is kept in contact with
the transter belt Z during the reversing. In stead of grooves provided on the belt
pulleys of the take-out leading rolls 101...105, it is also possible to employ belt
pulleys whose outer mantles are perforated and which are provided with suction
zones of their own, by whose means the lead-in strip W, 1s kept in contact with the

transter belt Z on said outside curves. In stead of suction zones, it is also possibie
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to employ a perforated mantle of the belt pulley and a vacuum that acts upon the

whole 1nterior of the belt pulley.

In Fig. 1, on the iree runs of the transfer belt Z between the belt pulleys of the
intermediate rolls 15,17,21,23 and the belt pulleys of the take-out leading rollis
106...110 placed at the left side of said intermediate rolls, suction boxes 210.. 219
have been provided. Also these suction boxes 210...219 are placed at the opposite
side of the transfer belt Z, in relation to the lead-in strip W,. In Fig. 1, on the belt
pulleys of the take-out leading rolls 106...110 placed at the left side of the belt
pulleys of the intermediate rolls 15,17,19,21,23, the lead-in strip W, 1s kept in
contact with the transter belt Z while pressed between the belt pulleys of the take-out

leading rolls 106...110 and the transfer belt Z.

The entering of the paper web W into the first nip N in the supercalender takes
place over the alignment rolls 51,52, and on the free run between said alignment
rolls 51,52, at the transter belt Z, a suction box 231 is provided. Also, on the free
run between the alignment roll 52 and the upper nip N, 1n the calender, at the
transter belt Z, a suction box 232 is provided. By means of these suction boxes 231.

232, the lead-in strip W 1s Kept in contact with the transfer belt Z when the lead-in

strip 1s being passed to the calender.

Thus, the lead-in strip W 1s kept in contact with the transfer belt Z through the
whole supercalender. On the free runs between the belt pulleys of the nip rolls
12...23 and the belt pulleys of the take-out leading rolls 101...110, this takes place
by means of the vacuum present in the suction boxes 201...219. On the belt pulleys
of the take-out leading rolls 106...110 placed at the left side of the intermediate rolls
15,17,19,21,23, the lead-in strip W, 1s pressed between the transfer belt Z and the
outer face of the belt puliey of the take-out leading roll 106...110. At the belt
pulleys of the take-out leading rolls 101...105 placed at the right side of the inter-
mediate rolls 14,16,18,20,22, a vacuum is applied to the belt pulleys of the take-out
leading rolis 101...105, which vacuum is effective through the transfer belt Z and

keeps the lead-in strip W in contact with the transfer belt Z during the reversing.




10

15

20

25

30

CA 02308152 2000-05-02

WO 99/23304 PCT/FI98/00846

8

Thus, a constant hold is applied to the lead-in strip W, the lead-in strip W, being

unable to escape from the transter belt Z at any stage.

Fig. 4 shows a second arrangement of threading of a paper web in accordance with
the mvention 1n a calender. The figure shows just the belt pulleys 14°,15°,16°
mounted on the axles of the topmost three intermediate rolls 14,15,16 and the belt
pulleys 101°,106°102" mounted on the axles of the corresponding take-out leading
rolls 101,106,102. The outer diameter of the belt pulley 14°,15°,16° mounted on the
axle of an intermediate roll 1s somewhat smaller than the outer diameter of the
corresponding intermediate roll 14,15,16 at the nip point, and the outer diameter of
the belt pulley 101°,106°,102° mounted on the axle of the take-out leading roll 101,
106, 102 1s substantially equal to the outer diameter of the take-out leading roll 101,
106,102. In this embodiment, a transter belt loop Z,,,Z,,Z,, penetrable by air and
running around each pair of belt pulleys 14°,101°;15°,106°;16°,102° is employed.
The belt pulleys 14°,15°,16° are provided with perforated mantles. Moreover, in the
space defined by each pair of belt pulleys 147,101°;15°,106°;16°,102° and by the
transter belt loop Z(,Z¢y,Z;,, a suction box 202,240,203 is placed, by whose
means the lead-in strip W 1s kept in contact with the transfer belt Z,,,Z,.Z, on
the free runs of the lead-in strip W, between the belt pulley 14°,15°,16" of the
intermediate roll and the belt pulley 101°,106,102° of the take-out leading roll. In
this solution, the belt pulleys 101°,106°,102" of the take-out leading rolls placed at
both sides of the stack of rolls are provided with grooves running around the outer
faces of the mantles of the belt pulleys 101°,106°,102’, in which connection the
suction of the suction box 202,240,203 1s applied to the transfer belt Z, 0:£11.Z1»
and thereby to the lead-in strip W, also at the outside curve on the belt pulleys 101°,
106°,102°. In stead of grooves provided on the belt pulleys 101°,106°,102’, it is
possible to use a belt pulley provided with a perforated mantle and a suction zone

(compare a suction roll). In stead of a suction zone, the whole interior of the belt

pulley can be subjected to a vacuum.

In the situation shown 1n Fig. 4, the lead-in strip W, is separated from the first

transfer belt Z,, in the nip N, by means of a blowing P, produced by a first blow
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device 501 placed inside the first transfer belt loop Z;, and inside the belt pulley 14°

substantially at the location of said nip N,, and the lead-in strip is transferred onto

- the second transfer belt Z,;. From the second transfer belt Z,, the lead-in strip W,

is transferred in the following mp N3 similarly by means of a blowing P, produced
by a second blow device 511 placed inside the second transfer belt loop Z1 and
inside the belt pulley 15° substantially at the location of said nip N3 onto the third
transter belt Z,,. Said blowings or air jets Py4,P;, are applied obliquely in the
direction S of progress of the transfer belt Z,y,Z;, through the perforated outer
mantle of the belt pulley 14°,15’ and through the transfer belt L19,ZL11 to the face of
the lead-in strip W, that is placed against the transfer belt Zy0,£qy 1n said nip
N»,Nj.

In the situation shown in Fig. 4, in stead of the blow devices 501,511, it is possible
to use a blow device 601,611 integrated in the suction boxes 202,240,203. By means
of this blow device 601,611, air i1s blown into the closing nip between the transfer
belt Z,9,411.Z7 and the belt pulley 14°,15°,16’ of the intermediate roll. Said blow
device 601,611 1s placed right before the belt pulley 14°,15°,16 so that, by 1ts
means, air can be blown along the outer face of the lower part of the belt pulley 14°,
15°,16" 1n the direction S of progress of the lead-in strip W, mn which connection
the holding force of the lead-in strip W on the transfer belt Z,4,Z,;,Z, is lowered
and the lead-1n strip W 1s controlled to be transferred onto the next transfer belt. In
this arrangement, no belt pulley 14°,15°,16’ that is provided with a perforated outer

mantle 1s needed.

Fig. 5 shows a third arrangement of threading of a paper web in accordance with the
invention in a calender. In the figure, just the belt pulleys 15°,16°,17° mounted on
the axles of the intermediate rolls 15,16,17 in the calender and the belt pulleys 102’
106°,107° mounted on the axles of the corresponding take-out leading rolls
102,106,107 are shown. In this embodiment, two transfer beit loops Z,,Z, are
employed, which are penetrable by air and which extend through the whole calender.
The first transfer belt loop Z; runs, at the take-out leading rolls 101...105 placed at
the right side of the intermediate rolls 14,16,18,20,22, on the face of the belt pulley
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16" mounted on the axle of the corresponding intermediate roll 14,16,18,20,22 and.

at the take-out leading rolls 106...110 placed at the left side of the intermediate rolls

- 15,17,19,21,23, on the belt pulley 106’,107° mounted on the axle of the take-out

leading roll 106...110. The second transfer belt loop Z, runs, at the take-out leading
rolls 101...105 placed at the right side of the intermediate rolls 14,16,18,20,22. on
the belt pulley 102" mounted on the axle of the take-out leading roll 101...105 and.,
at the take-out leading rolls 106...110 placed at the left side of the intermediate rolls
15,17,19,21,23, on the belt pulley 15" mounted on the axle of the corresponding
intermediate roll 15,17,19,21,23. On each of the free runs of the lead-in strip W,
between the belt pulleys 15°,16°,17 of the rolls 12...23 in the set of rolls and the
belt pulleys 1067,102°,107" of the take-out leading rolls 101...110. a suction box 301
has been fitted. The suction boxes 301 are placed at the opposite side of the transfer
belt Z,,Z,, 1n relation to the lead-in strip W, and by means of the suction of the
suction boxes, which i1s applied through the transfer belt 4y,Z,, the lead-in strip W,
is kept in contact with the transfer belt Z,,Z, on the free runs between the belt
pulleys 15°,167,17" of the rolls 12...23 in the set of rolls and the belt pulleys 106°,
1027,107° of the take-out leading roils 101...110.

In this arrangement, the lead-in strip W, of the paper web W runs, at the belt
pulleys 106°,107° of the take-out leading rolls 106...110 placed at the left side of the
intermediate rolls 15,17,19,21, 23, between the outer face of the belt pulley and the
first transfer belt Z,, and, at the belt pulleys 102’ of the take-out leading rolls
101...105 placed at the right side of the intermediate rolls 14,16,18,20,22. between
the outer face of the belt pulley and the second transfer belt Z. The transfer of the
lead-1n strip W, from one transfer belt Zl,22 onto the other /~,Z; takes place by
means of suction produced by the suction boxes at the nips N;...Ny, between the
rolls 12...23 1n the set of rolls. The transfer belts Z,,Z, form closed loops, but also
In this figure, the return circulations of the transfer belt loops Z,Z, from the outlet
end of the calender to the nlet end of the calender are not shown. Also in this case,
sumilarly to the situation illustrated in Fig. 1, the return circulation is arranged in a

way 1n itself known by means of guide rolls.
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Fig. 6 shows a fourth embodiment of the invention, which is a modification of the

third embodiment of the invention illustrated in Fig. 5. In this embodiment, two

- transter belt loops Z,,Z, are also used, whose running through the supercalender is,

In principle, similar to the running described in the embodiment shown in Fig. 5, but
in this embodiment the belts Z;,Z, run on belt pulleys 510 fitted on eccentric wheels
501. Said belt pulleys have been mounted revolvingly by means of the bearing 511
on the outer circumference of the eccentric wheel 501, which eccentric wheel 501
has again been mounted revolvingly by means of the bearing 502 on the axles X of
the rolls 12...23 1n the set of rolls. Said eccentric wheel 501 has further been
anchored on the frame of the supercalender so that it does not revolve. A horizontal
plane formed at the lowest point of the outer mantle of the belt pulley 510 coincides
with the horizontal plane formed at the lowest point of the outer mantle of the
corresponding roll 12...23 in the set of rolls, and a horizontal plane formed at the
highest point of the outer mantle of the belt pulley remains at a lower level in the
vertical plane than the horizontal plane formed at the highest point of the COrrespon-

ding roll 12...23 1n the set of rolls.

In the embodiment shown in Fig. 6, on each of the free runs of the lead-in Strip W,
passing from the belt pulleys 510 placed in connection with the rolls 12...23 in the
set of rolls onto the belt pulleys 106°,102°,107° of the take-out leading rolls
101...110, a first suction box 302 has been fitted, which is placed at the opposite
side of the transfer belt Z,Z,, in relation to the lead-in strip W,. By means of the
suction applied by said suction boxes 302 through the transfer belt Z,,Z, to the lead-
in strip W, the lead-1n strip W is kept in contact with the transfer belt Zy,Z, on
said free runs of the lead-in strip W,. On each of the free runs of the lead-in Strip
W, passing from the belt pulleys 106°,102°,107° of the take-out leading rolls
101...110 onto the belt pulleys 510 of the intermediate rolls 14...23, further, a
second suction box 303 has been fitted, which box starts substantially from the point
at which the lead-in strip W is separated from the outer face of the belt pulley 106’
102°,107" of the take-out leading roll 101...110 and extends a certain distance in the
running direction S of the belt Z,,Z, towards the belt pulley 510 of the intermediate

roll 14...23. Also these second suction boxes 303 are placed at the opposite side of
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the transfer belt Z;,Z,, 1n relation to the lead-in strip W, and by means of their

suction applied through the transfer belt Z,,Z, to the lead-in strip W the lead-in

- strip W 1s kept 1n contact with the transfer belt AWSY

On each of the free runs of the lead-in strip W, passing from the belt pulley 106,
102°,107" of the take-out leading roll 101...110 onto the belt pulley 510 of the
intermediate roll 14...23, further, a blow equipment 401 has been fitted, by whose
means the lead-in strip W is transferred from one transfer belt Z,,Z, onto the other
Z,,Z. The blow equipment 401 is placed at the opposite side of the lead-in Strip
W, 1n relation to the transter belt Z,,Z,, and the blow equipment extends substan-
tially from the point at which the second suction box 303 ends to a point placed at
a distance from the outer face of the mantle of the belt pulley 510 of the intermedi-
ate roll 14...23. The blow equipment 401 comprises a first blow device 402, a plate
403 parallel to the tangent between the belt pulley of the take-out leading roll
101...110 following after the first blow device 402 and the belt pulley 510 of the
intermediate roll 14...23, and a second blow device 404 that follows after the plate
403. By means of the first blow device 402, a first blowing P, parallel to the face
of the plate 403 placed at the side of the lead-in strip W, is produced and applied to
said face, by means of which blowing P; a what is called Coanda effect is produced
on said face. By means of the second blow device 404, a similar second blowing P,
that tollows the face placed at the side of the lead-in strip W of the transfer belt Z,,
Z» running on the outer face of the mantle of the belt pulley 510 of the intermediate
roll 14...23 1s produced and applied to said belt face, by means of which second

blowing a Coanda effect mentioned above is produced on said face.

By means of the above first blowing P, and by means of the Coanda effect produced
by means of said blowing on the face of the plate 403, the lead-in strip W, 1s
transferred from one transter belt Z,,Z, to run along the face of the plate 403, and
by means of the second blowing P, the lead-in strip W, is transferred in a similar
way, at the end of the plate 403, onto the other transfer belt Z~,Zy, which runs on
the belt pulley 510 of the intermediate roll 14...23.
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The situation in the embodiment shown in Fig. 6 can also be achieved by choosing

the diameters of the rolls appropriately and by fitting the rolls in a suitable way. In

- such a case, a construction of eccentric wheels is not necessarily needed. In the

embodiment shown in Fig. 6, one or several belt pulleys 510 can be provided with
a drive gear/gears of their own, or one or several of them can be coupled with the

rolls 1n the set of rolis in the calender so that they revolve along with the rolls.

As the transfer belt Z,2,,Z,,Z,4,Z,{,Z,,, it is possible to use a belt penetrable by
alr and suitable for the purpose, such as, for example, a wire band, in which case

the vacuum 1n the suction boxes 201...219,240.301...303 can act through the
transfer belt 2,21,22,210,211,212.

In the following, the patent claims will be given, and the details of the invention

may show variation within the scope of the inventive idea defined in said claims and

differ from what has been stated above by way of example only.
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Claims

1. Multi-roll calender comprising an apparatus for threading a paper web (W),
which calender comprises an upper roll (12), a lower roll (13), and at least one

>  Intermediate roll (14...23) fitted between the upper roll (12) and the lower roll (13),
which rolls have been arranged in the frame of the calender as a substantially
vertical stack of rolls, in which connection the rolls (12...23) placed one above the

other are in nip contact (N;...N;,) with one another, and which calender further
comprises take-out leading rolls (101...110) fitted at the sides of the stack of rolls at

10 each intermediate roll (14...23) alternatingly at the left side and at the right side,
which take-out leading rolls have been attached to the support constructions of the
intermediate rolls (14...23) concerned, which apparatus for threading comprises at

least one loop of a transfer belt (£,2,,25,Z,0,Z,1,Z¢5) Which is penetrable by air

and at least one suction member (201...205:210.. .219;301,302,303) which is placed

15 on the free run of the transfer belt(s) at the opposite side of the transfer belt(s) in
relation to a lead-in strip (W), which is kept in contact with the transfer belt(s) by
means of the vacuum present in the suction member(s), characterized in that the
transter belt(s) (2,21,22,210,211,212) 1s/are guided by belt pulleys (12’...23’;
1017...110") mounted on the axles of the rolls in the stack of roll(s) (12...23) and the

20 rtake-out leading roll(s) (101...110) or on narrower portions provided at the end of
sald rolls and that the suction member(s) (201...205;210...219;301;302,303) is/are
placed on a free run of the transfer belt(s) between a belt pulley (12°...23’) of a roll

in the stack of rolls (12...23) and a belt pulley (101°...110°) of a take-out leading

roll (101...110), the lead-in strip (W) being passed on the support of the transfer

25  belt(s) through at least two consecutive passages formed between the belt pulleys

(127...23°) of corresponding rolls in the stack of rolls (12...23).

2. Apparatus for threading as claimed in claim 1, characterized in that the transfer
belt(s) 1s formed of a transfer belt loop (Z) penetrable by air and running through the
50  whole calender guided by said belt pulleys (12’...23’:101°...110°) and that the
suction box(es) 1s formed of a suction box (201... 205;210...219) placed on each

free run of the transfer belt (Z) between a belt pulley (12°...23") of a roll in the
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stack of rolls (12...23) and a belt pulley (101°...110°) of the corresponding take-out
leading roll (101...110) at the opposite side of the transfer belt (Z) in relation to the
lead-1n strip (W;), in which connection the lead-in strip (W) is kept in contact with
the transter belt (Z) by means of the vacuum present in the suction boxes
(201...205;210...219), and the lead-in strip is carried through the calender along
with the transfer belt (Z).

3. Apparatus for threading as claimed in claim 2, characterized in that at the belt
pulleys (101°...1057) of the take-out leading rolls (101...105) in the calender on
which the lead-m strip (W) runs outside the transfer belt (Z) in relation to the outer
face of the belt pulleys of the take-out leading rolls (101...105), grooves that run
around the outer face of the belt pulley have been formed onto the outer face of the
belt pulley, which grooves pass the vacuum present in a suction box (201...205)
connected with said belt pulley of the take-out leading roll (101...105) over the belt
pulley, in which connection the lead-in strip (W) remains in contact with the outer

face of the transfer belt (Z) during the reversing.

4. Apparatus for threading as claimed in claim 2, characterized in that at the belt
pulleys (101°...105’) of the take-out leading rolls (101...105) in the calender on
which the lead-in strip (W) runs outside the transfer belt (Z) in relation to the outer
tace of the belt pulleys of the take-out leading rolls (101...105), the belt pulley is a
belt pulley provided with a perforated mantle and with a suction zone, by whose

means the lead-in strip (W) 1s kept in contact with the outer face of the transfer belt

(Z) during the reversing.

5. Apparatus tor threading as claimed in claim 2, characterized in that at the belt
pulleys (101°...105°) of the take-out leading rolls (101...105) in the calender on
which the lead-in strip (W) runs outside the transfer belt (Z) in relation to the outer
face of the belt pulleys of the take-out leading rolls (101...105), the mantle of the
belt pulley 1s provided with pertforations, and a vacuum 1s present in the interior of
the belt pulley, by means of which vacuum the lead-in strip (W) is kept in contact

with the outer face of the transfer belt (Z) during the reversing.
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6. Apparatus for threading as claimed in claim 1, characterized in that the transfer
belt(s) is formed of separate consecutive transfer belt loops (Z,,Z, 1-Z17) penetrable
by air so that each transfer belt loop runs around a pair of belt pulleys
(147,1017;...;237,110°) formed of a belt pulley (14’...23") of an intermediate roll
(14...23) and a belt pulley (101'...110°) of a corresponding take-out leading roll
(101...110), and that the suction box(es) is formed of a suction box (202, 240,203)

placed i an area defined by the pair of belt pulleys and by the corresponding

transfer belt loop VATWATWAE))

7. Apparatus for threading as claimed in claim 6, characterized in that the
arrangement further comprises a blow member (501,511) placed inside each transfer
belt loop (£19,Z11,Z17) and inside each belt pulley (14’,15°,16’) substantially at the
passage between two belt pulleys through which passage the transfer belt
(210,211 ,Z4) concerned transfers the lead-in strip (W), the lead-in strip (W) being
separated, by means of a blowing (P,,P;) applied through the perforated mantle of
said belt pulley (14°,15°,16") and through the transfer belt (Z;y,Z,,,Z;»), from the
tformer transfer belt (Z,5,Z,;, Z 12), Which transferred the strip through the passage,

and being transferred onto the next transfer belt VALYWATWAT)]

8. Apparatus for threading as claimed in claim 6, characterized in that the
arrangement further comprises a blow device (601,611) integrated in a suction box
(202,240,203), by means of which blow device a blowing is applied to the closing
nip between the transfer belt (£10,£11) and the belt pulley (14°,15") of the inter-

mediate roll in order to separate the lead-in strip (W,) from the preceding transfer

belt (£)p,Z;;) and to transfer the strip onto the next transfer belt (Z;,,Z,,).

9. Apparatus for threading as claimed in claim 1, characterized in that the

arrangement of threading comprises two transfer belt loops (Z,,Z,) penetrable by

air, the running of said belt loops through the calender being arranged so that

— the first transfer belt loop (Zy) runs at the take-out leading rolls (101...105)

placed at the right side of the intermediate rolls (14...23) on the outer face of the
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belt pulley (147,16°,18°,20°,22’) of the corresponding intermediate roll (14,16,18,
20,22) and at the take-out leading rolls (106...110) placed at the left side of the
intermediate rolls (14...23) on the outer face of the belt pulley (106’...110’) of the
take-out leading roll (106...110),

— the second transfer belt loop (Z,) runs at the take-out leading rolls (101...105)
placed at the right side of the intermediate rolls (14...23) on the outer face of the
belt pulley (101°...105’) of the take-out leading roll (101...105) and at the take-out
leading rolls (106...110) placed at the left side of the intermediate rolls (14...23) on
the outer face of the belt pulley (157,17°,197,21°,23") of the corresponding inter-
mediate roll (15,17,19,21,23), and

— the transfer belt loops (Z,,Z,) run on opposite belt pulleys at the nip points
between the rolls (12...23) in the set of rolls, in which connection the lead-in SIrip
(W) runs at the take-out leading rolls (106...110) placed at the left side of the
intermediate rolls (14...23) between the first transfer belt (£;) and the outer face of
the belt pulley (106°...110’) of the take-out leading roll (106...110), and at the take-
out leading rolls (101...105) placed at the right side of the intermediate rolls
(14...23) between the second transfer belt (Z,) and the outer face of the belt pulley
(101°... 105’) of the take-out leading roll (101...105).

10. Apparatus for threading as claimed in claim 9, characterized in that a suction
box (301) has been fitted on each of the free runs of the lead-in strip (W) between
the belt pulleys of the rolls (12...23) in the set of rolls and the belt pulleys of the
take-out leading rolls (101...110) at the opposite side of the transfer belts (£1,Z4») 1In
relation to the lead-in strip (W), the lead-in strip (W) being kept in contact with
the transter belt (Z,,Z,) on said free runs by means of the vacuum of said suction
box acting through the transfer belt (Z,,Z,), in which connection the lead-in strip
(W) 1s transferred, at the nip (Ny...Ny;) at each of the rolls (12,23) in the set of

rolls, from one transfer belt (Z,,Z,) onto the other (Z,,Z,).
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11. Apparatus for threading as claimed in claim 10, characterized in that a suction
box (302) has been fitted on each of the free runs of the lead-in strip (W) passing
from the belt pulleys of the rolls (12...23) in the set of rolls onto the belt pulleys of
the take-out leading rolls (101...110) at the sides of the transfer belts (£,2,)
opposite to the lead-in strip (W), the lead-in strip (W) being kept in contact with
the transter belt (Z,Z,) on said free runs of the lead-in strip (W,) by means of the

vacuum of said suction box acting through the transfer belt (Z(,Z5).

12. Apparatus for threading as claimed in claim 11, characterized in that a suction
box (303) has been fitted on each of the free runs of the lead-in strip (W) passing
from the belt pulleys of the take-out leading rolls (101...110) onto the belt pulleys
of the rolls (12...23) in the set of rolls, substantially at the point at which the
transfer belt (Z,,Z,) is separated from the belt pulley (101’...110%) of the take-out
leading roll (101...110), at the opposite side of the transfer belt (Z,,Z,) in relation
to the lead-m strip (W), the lead-in strip (W) being separated, by means of the
vacuum of said suction box acting through the transfer belt (Z {»Z»), from the face
of the belt pulley (101°...110°) of the take-out leading roll (101...110) and being

transterred onto the face of the transfer belt (£(,Z5).

13. Apparatus for threading as claimed in claim 12, characterized in that an air
blowing equipment (401) has been fitted on each of the free runs of the lead-in strip
(W) passing from the belt pulleys of the take-out leading rolls (101...110) onto the
belt pulleys of the rolls (12...23) in the set of rolls, at the opposite side of the lead-
in strip (W) in relation to the transfer belt (£,,4,), by means of which air blowing
equipment (401) the lead-in strip (W) is transferred from the face of one transfer

belt (Z,,Z,) onto the face of the other transfer belt (Z+,24).

14. Apparatus for threading as claimed in claim 13, characterized in that, at one
end of each of the rolls (12...23) in the set of rolls in the calender, a belt pulley
(510) has been mounted on an eccentric wheel (501) revolvingly by means of a
bearing (511), so that a horizontal plane formed at the lowest point of the outer face

ot the mantle of the belt pulley (510) and the horizontal plane formed at the lowest
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point of the outer face of the mantle of the corresponding nip roll (12...23) coincide
with each other, and the horizontal plane formed at the highest point of the outer
face of the mantle of the belt pulley (510) remains, in the vertical plane, at a lower
level than the horizontal plane formed at the highest point of the mantle of the roll

> (12...23) in the set of rolls, in which connection the reversing of the running
direction of the transfer belt '(Z (»Z£») takes place on the outer face of the mantle of
the belt pulley (510), and the transfer belts (Z,,Z,) are placed at a distance from one
another at the nips (N;...Ny;) of the rolls (12...23) in the set of rolls at the side of
the nips.

0

5. Apparatus for threading as claimed in claim 14, characterized in that each

eccentric wheel (501) has been mounted revolvingly by means of a bearing (502) on

the axle (X) of the corresponding nip roll (12...23).
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