Office de la Proprieté

Canadian

CA 2680633 C 2013/06/11

du Canada. Office Y anen 2 680 633

U | A f

d'rngtrJgs?rri](laSg:nada Inrc]il?gt?;%ya(r)\ada (12) (B)IZEXE)TA%A;’\IAA-PElﬁﬁ
13) G

(86) Date de déepot PCT/PCT Filing Date: 2008/03/28

(87) Date publication PCT/PCT Publication Date: 2008/10/09
(45) Date de délivrance/lssue Date: 2013/06/11

(85) Entree phase nationale/National Entry: 2009/09/11 SANTALA, MARKKU. FI
(86) N demande PCT/PCT Application No.: F| 2008/050151 (73) Propriétaire/Owner:

(87) N° publication PCT/PCT Publication No.: 2008/119885 METSO PAPER, INC., FI
(30) Priorité/Priority: 2007/03/30 (FI20075218) (74) Agent: GOWLING LAFLEUR HENDERSON LLP

51) Cl.Int./Int.Cl. 565G 7/086 (2006.01),
B65G 47/26 (2006.01), B656H 19/72(2006.01)

(72) Inventeurs/Inventors:
NIEMINEN, ESKO, FI;

(54) Titre : PROCEDE ET APPAREIL POUR MANIPULER DES ROULEAUX
54) Title: METHOD AND APPARATUS FOR HANDLING ROLLS

wiﬁ\z\ f_,i%g #{_2‘2 (22
/ / NN
12 L :a‘ } 2 E\ / \ \)
f::?’ < 10 < ) \ / / |
~ 1N o !

}{ |
N

I

\,(r

(57) Abrégée/Abstract:
Method and sorting deck for paper, board, or pulp rolls, which comprises a plane (1) for transporting the rolls and controllable stops
(2) for holding the rolls In place on the plane (1) and releasing them to travel over the plane (1). The stops (2) are positioned to form
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(57) Abrege(suite)/Abstract(continued):

at least one line (3) of stops, In which the stops (2) are placed consecutively in the longitudinal direction (4) of the plane (1), and at
least one row (5) of stops, In which the stops (2) are positioned adjacently to each other along the lateral direction (6) of the plane
(1). According to the Invention, at least some of the stops (2) comprises a collector (41) and a feeder (42), both of which can be
moved freely between the hold and release positions, so that the travel of the rolls over the stop (2) can be optionally prevented,

freely permitted, or permitted one roll at a time. With the aid of the invention, the same sorting deck can be used to handle rolls of
different widths.
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(57) Abstract: Method and sorting deck for paper,
board, or pulp rolls, which comprises a plane (1) for
transporting the rolls and controllable stops (2) for
holding the rolls in place on the plane (1) and releasing
them to travel over the plane (1). The stops (2) are
positioned to form at least one line (3) of stops, in which
the stops (2) are placed consecutively in the longitudinal
direction (4) of the plane (1), and at least one row (5) of
stops, in which the stops (2) are positioned adjacently
to each other along the lateral direction (6) of the plane
(1). According to the invention, at least some of the
stops (2) comprises a collector (41) and a feeder (42),
both of which can be moved freely between the hold and
release positions, so that the travel of the rolls over the
stop (2) can be optionally prevented, freely permitted,
or permitted one roll at a time. With the aid of the
invention, the same sorting deck can be used to handle
rolls of different widths.
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METHOD AND APPARATUS FOR HANDLING ROLLS

The present invention relates to a sorting deck, for paper and board rolls.

The invention also relates to a method, for handling paper, board, or pulp rolls, with the
aid of a sorting deck.

Sorting decks are typically used in a paper-roll store for sorting paper and board rolls of
different widths into queues according to width, diameter, or order batch. Sorting 1s
usually carried out to facilitate the further processing of rolls by order batch. Each
sorting deck is designed to receive rolls up to a maximum width and these sorting decks
of different width are then placed next to each other. This creates a kind of roll matrix,
which comprises several adjacent ramps, with rolls of approximately the same width
being always stored on each ramp. The movement of the rolls afong the ramp 1s

controlled with the aid of stops located on the ramp.

A set of ramps formed of several ramps naturally takes up quite a lot of space, which at
times may not be fully used. Underutilization of the reserved space occurs particularly if
rolls of only a certain width are manufactured. When wide rolls are being manufactured,

the ramps for narrow rolls will be empty. When narrow rolls are being manufactured,

there will be much empty space on the ramps, at the same time as there will be a lack of

ramps.

The invention is intended to create a technical solution, by means of which a more

efficient use of space will be possible in sorting decks and/or in totalities formed from
them.

The invention is based on equipping at least some of the stops of the sorting deck with

separate collectors and feeders, which are located at a distance from each other in the
longitudinal direction of the plane of the sorting deck and which can both be freely
moved between the hold and release positions. Thus the movement of rolls over a stop

can be optionally prevented, freely permitted, or permitted only one roll at a time.
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Considerable advantages are gained with the aid of the invention, as the invention permits
a more efficient use of space when using sorting decks and totalities formed from them.
By using a single sorting deck, rolls of several widths can be handled, so that specific
ramps for different roll widths may not be needed. In that case, the total surface area of
the set of sorting decks can be reduced, as ramps need not be kept empty, even when rolls

of only single width are manufactured for a longer period of time.

This 1s based on the stops being independently moveable between the hold and release
positions. With the aid of independently controllable stops, freely selectable routes for the
rolls are formed on the plane of the sorting deck. The freely selectable routes can thus be
altered as required and there will no longer be a need to reserve fixed routes on the
sorting deck for rolls of different sizes. This also means that, by suitably setting the stops,
wide rolls can travel over several adjacent stops while several narrow rolls alongside each

other can be guided to the same ramp and guided with the aid of these adjacent stops.

In the following, the invention is examined with the aid of examples and with reference to

the accompanying drawings.

Figure 1 shows a top view of a sorting deck according to one embodiment.

Figure 2 shows the sorting deck of Figure 1, in one possible operating situation.
Figure 3 shows the sorting deck of Figure 1, in a second possible operating situation.

Figure 4A shows a cross-sectional side view of the lower end of a sorting deck
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according to a second embodiment.

Figure 4B shows an enlargement of the stop shown in Figure 4A.

Figure 5 shows a top view of the sorting deck of Figure 4A, in one possible operating

situation.

Figure 6 shows a top view of the sorting deck of Figure 4A, in a second possible

operating situation.

Figure 7 shows a top view of the sorting deck of Figure 4A, in a third possible operating

situation.

Figure 8 shows the sorting deck of Figure 1, in a third possible operating situation.

Figure 1 shows a sorting deck for paper and board rolls, according to one embodiment.

The same sorting deck is also shown in different operating situations in Figures 2 and 3.

The sorting deck of the figure is connected between conveyors 9 and 10, in such a way
that, with the aid of the conveyor 9, rolls for sorting can be brought to the upper end of
the sorting deck while correspondingly the sorted rolls can be guided onto the conveyor
10 at the lower end of the ramp, where there is also the lower edge 7 of the ramp. The
sorting deck comprises an inclined plane 1 between the upper end and lower end, along
which plane the rolls can be rolled. In addition, the sorting deck comprises controllable
stops 2 for holding the rolls on the inclined plane 1 in place on the inclined plane and

releasing them to roll along the inclined plane 1. As shown in Figure 1, the stops 2 are
placed to form at least one line 3 of stops, in which the stops 2 are located consecutively
mn the longitudinal direction 4 of the inclined plane 1. In the embodiment of Figure 1, the

stops actually form five parallel lines 3 of stops.

Figure 1 also shows four rows 5 of stops set consecutively in the longitudinal direction
4, in which the stops 2 are positioned adjacently to each other along the transverse
direction 6 of the inclined plane 1. There should be at least one such row and it would be

desirable for at least one of the rows to be located close to the lower edge 7 of the
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sorting deck. Close to the lower edge 7 means that the shortest distance between the lower
edge 7 and the stop 2 is typically in the order of magnitude of the diameter of the roll
being handled, for example, 0.5 - 2-times the diameter of a typical roll. This distance can
thus be, for example, less than 3 metres, for example, in the range 0.5 - 2 metres. In this
way the use of space on the sorting deck is kept efficient. On the other hand, it 1s
desirable if the distance is large enough for the conveyor 10 to be able to carry rolls, even

when the stop 2 1s in the hold position.

In the embodiment of Figure 1, the stops 2 are arranged to be independently moveable
between the hold and release positions. The stops being independently moveable means
that each stop can be controlled independently of the other stops and their positions. The
hold position refers to the operating element of the stop 2, arranged for the purpose, being
in a position in which it prevents the roll from rolling along the plane 1 over the stop 2.
The release position, for its part, means that the operating elements of the stop 2 do not
prevent the roll from rolling over the stop 2. In Figures 1 - 3, the stops 2 1n the hold
position are shown by black rectangles depicting the stops. Correspondingly, the stops 2

in the release position are shown by white rectangles depicting the stops.

According to the invention at least each stop of the row of stops, preferably of the row of
stops closest to the lower edge 7 comprises a collector and feeder, which are located at a
distance from each other in the longitudinal direction 4 and both of which can be moved
freely between the hold and release positions. The stop can then be used not only to
prevent the rolling of the rolls and permit free rolling, but also to permit only one roll at a
time to cross the stop 2. One example of such a stop 2 1s shown in greater detail in

connection with Figure 4.

In addition, Figure 1 shows a controller device 8, with the aid of which the stops 2 are
moved between the hold and release positions. The controller device 8 can be, for
example, a suitably programmed computer, which is connected to the stops' 2 operating

devices.

With reference to Figure 1, it can be generally stated that the sorting deck should include
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at least one line 3 of stops. In the line of stops, there must be at least two stops 2, usually
at least three stops. The number of stops is not otherwise limited and a suitable number
can be, for example, between 2 and 10. Correspondingly, the sorting deck should
comprise at least one row 5, in which there are at least two stops 2, and usually at least

three stops. The number of adjacent stops is also in no way limited, a suitable number

being, for example, between 3 and 15.

In the embodiment of Figure 1, the stops 2 form a matrix, in which there are five lines
and four rows. The stops can also be set in the form of a matrix, in which case some of
the rows and/or lines will contain fewer stops than in the row, or correspondingly line,
containing the most stops. In that case, some of the stops contained in a complete matrix
will, as it were, be lacking from the sorting deck. Matrix-like positioning can also mean
that the stops are located in freely selected positions over the plane, in such a way that
they do not form rows or lines. In the matrix-like positioning of stops, the essential
feature is thus only that the stops are located in different positions over the plane, in such

a way that rolls of different widths can be guided with their aid.

Figures 5 - 7 show one possible matrix-like sorting deck, in which the central line
comprises eight stops 2 and the left-hand and right-hand lines each comprise three stops
2. In other words, the sorting deck of Figures 5 - 7 comprises three parallel lines of stops
and also three rows of stops and, in addition, five stops in the central line, which do not

belong to any row of stops.

In the operating situation shown in Figure 2, four wide rolls 21 has been received at one
edge of the sorting deck. For this purpose, the stops of the first and third lines from the

left have been moved entirely to the release position, so that the ends of the wide rolls

can freely roll over them. On the other hand, the stops of the second line from the left are
used to hold the wide rolls 21, so that each roll is held by its own stop. The use of its
own stop for each roll is based on the assumption that wide rolls are typically so heavy
that it is best not to lower them against each other on the sorting‘ deck. The wide rolls

can be guided as required one at a time to the lower-edge conveyor 10, and after this the

upper rolls released one at a time to roll down onto the next stop.
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In the operating situation shown in Figure 2, narrow rolls 22 have been received in the
fourth and fifth lines from the left of the sorting deck. The narrow rolls of the example
are so light that they can be allowed to be supported on each other on the sorting deck.
This saves space, as more rolls will fit into the line in this way. For this purpose, only
the lowest stops of the lines are moved to the hold position, the other stops being entirely
in the release position. The narrow rolls 22 can now be guided as required to the lower-
edge conveyor 10 one at a time, in which case the next roll in the line will always
descend onto the stop. For operation of this kind, however, there must be a function in
the stop, which permits one roll at a time to be released. Feeding operation of this kind is
described above and one example of such a stop is described in greater detail in

connection with Figure 4,

In the operating situation shown in Figure 3, rolls 23 of medium width are being
handled, which are wider than the lateral intervals of the stops, but not, however, so
heavy that they would require to be held individually, each on its own stop. In the
operating situation of the figure, the third and fourth lines of stops from the left are
moved entirely to the release position and the movement of the medium-width rolls from
the sorting deck onto the conveyor 10 is controlled with the aid of the first, third, and
fifth stops from the left of the lower stop row, in a manner corresponding to that

described above in-connection with the handling of the narrow rolls.

Figure 4A shows a cross-sectional side view of the lower end of a sorting deck
according to a second embodiment. The sorting deck according to this embodiment too

comprises an inclined plane 1 and controllable stops 2 for holding the rolls in place and

releasing them to roll along the plane 1. The rolls of the figure are narrow rolls 22. The

figure also shows the lower-end conveyor 10, as well as a transfer device 12 akin to
stops 2 for placing the rolls onto the conveyor 10. The transfer devices 12, or some other

corresponding operating elements are usually also used in the embodiment shown in

Figures 1 - 3.

Figure 4B shows the stop shown in the cross-section side view of Figure 4A in greater
detail. Similar stops can also be used in connection with the embodiment shown in

Figures 1 - 3. The stop comprises a collector 41 and a feeder 42, which are set at a
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distance from each other in the longitudinal direction 4. In corresponding khown stops, the
collector 41 and the feeder 42 have been in a fixed arrangement to each other, in such a way that,
when the collector 41 1s moved to the release position, the feeder 42 rises to the hold position. This
arrangement has been intended to ensure that only one roll can pass the stop with a single operating
movement of the stop from the hold position to the release position, even though the next roll
would already be resting on this roll on the sorting deck. In such a situation, the next roll remains

resting on the feeder 42 that has risen to the hold position, and is not been allowed to pass the stop.

The stop of the sorting deck of the present invention differs from a known stop in that both the
collector 41 and the feeder 42 can be moved freely between the hold and release positions, so that
the rolling of the rolls over the stop 2 can be optionally prevented, freely permitted, or permitted
one roll at a time. This permits wide rolls 21 to be guided with the aid of the stops of only one line
3, even though the rolls would travel over several adjacent stops 2. In that case, both the collector
41 and the feeder 42 in the adjacent stops are moved to their release positions. In the manner
described above, when guiding wide rolls, the feeders of the stops guiding the rolls too can, if
desired by kept in the release position the whole time, as each roll 21 is held with the aid of its own

stop 2.

The collector 41 and feeder 42, which can be controlled freely and independently of each other, can

be implemented, for example, in the manner shown in Figure 4B.

In the embodiment of Figure 4B, the collector 41 is arranged to be partly rotatable around a shaft
43. The collector comprises an arm 44, which, when the collector rotates in the first direction, 1s
arranged to rise above the plane 1 to the hold position, thus preventing the roll 22 from moving,
and, when the collector is rotated in the second direction, to drop to or below the level of the plane
1, to the release position, when the roll 22 can move over the collector. To rotate the collector 41,
the collector 41 comprises an operating arm 45 and a hydraulic cylinder 46 connected to it. The
hydraulic cylinder 46 can also be connected directly to the arm 44, in which case a separate
operating arm 45 will not be needed, but the use of an operating arm 45 allows the rotating
movement of the collector 41 and the operating movement of the hydraulic cylinder 46 to be more

easily adapted to each other and the positioning of the hydraulic cylinder 46 in the
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device to be selected more freely. In addition, the figure shows a roller 47 fitted

rotatably to the end of the arm 44.

In the embodiment of Figure 4B, the feeder 42 is implemented in the same way as the
collector 41, but is located on the opposite side of the shaft 43. The feeder 42 is typically
located before the collector 41 in the longitudinal direction 4 of the inclined plane 1. In
the example of Figure 4B, the feeder 42 is arranged to rotate partly around the same
shaft 43, around which the collector 41 can also be rotated. As in the collector 41, the
feeder 42 of Figure 4B comprises an arm, to the end of which a roller 48 is fitted
rotatably. In an operation that is the reverse of that of the collector 41, the arm of the
feeder 42 is arranged in such a way that, when the feeder 42 is rotated in the first
direction, the arm sinks to the release position on or below the level of the plane 1,
whereby the roll 22 can move over the feeder 42, and, when the feeder 42 is rotated in

the second direction, the arm rises above the plane 1 to the hold position, preventing the

movement of the roll 22. Like the collector 41, the feeder 42 comprises an operating arm
and a hydraulic cylinder connected to it to rotate the feeder 42. Here too, the separate
operating arm 45 can, of course, be replaced with another arrangement. Figure 5 shows a
top view of the sorting deck of Figure 4A. Figure 5 shows the inclined plane 1 and stops
2 in the release and hold positions. The figure also shows the upper-end conveyor 9 and
the lower-end conveyor 10, as well as the longitudinal direction 4 between them. The
figure also shows transfer devices 12. In the embodiment of Figure 5, the stops 2 form in
fact three adjacent lines of stops, in such a way that in the central line there is a closer
spacing of a total of eight stops while in the left-hand and right-hand lines there are three
stops 1n each, set at a greater distance apart. There are three rows of stops 2 in the sorting

deck of Figure 5.

In connection with both the collector 41 and the feeder 42, the hydraulic cylinders can
naturally be replaced with some other suitable operating device, for example, with a

pneumatically or electrically driven operating device. One example is the use of an

electric motor to move the collector 41 and/or the feeder 42.

The distance between the consecutive stops 2 in the longitudinal direction 4 is typically

greater that the diameter of the paper or board rolls being handled. Thus the distance is
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great enough for at least one of the paper or board rolls being handled to be located
between consecutive stops 2. On the other hand, the distance between the collector 41
and the feeder 42 contained in the stop 2 is less than the diameter of the paper or board
rolls typically being handled, so that normally one stop 2 at a time can be in direct
contact with only one paper or board roll. The distance between the consecutive stops 2
1s usually greater than 1.5 metres and generally at least 2 metres. The distance between

the collector 41 and the feeder 42, on the other hand, is usually less than 1.5 metres.

Figure 5 shows a top view of the sorting deck of Figure 4A. Figure 5 shows the inclined
plane 1 and stops 2 in the release and hold positions. The figure also shows the upper-
end conveyor 9 and the lower-end conveyor 10, as well as the longitudinal direction 4
between them. The figure also shows transfer devices 12. In the embodiment of Figure
J, the stops 2 form in fact three adjacent lines of stops, in such a way that in the central
line there is a closer spacing of a total of eight stops while in the left-hand and right-
hand lines there are three stops in each, set at a greater distance apart. There are three

rows of stops 2 in the sorting deck of Figure 5.

In the operating situation shown by Figure 5, narrow rolls 22 have been received on the
three parallel lines of the sorting deck. The narrow rolls of the example are so light that
they can be allowed to be supported on each other on the sorting deck and the feed of the
rolls 22 forwards to the lower-end conveyor 10 can be controlled with the aid of the
lowest row of stops. However, the rolling of the rolls 22 coming to the lines from the
upper-end conveyor 9 can be slowed with the rows of the upperrhost stops, which is
why, 1n the operating situation of the figure, the upper stops are also shown as having

beimng moved to the hold position.

Figure 6 shows the sorting deck of Figure 5 in a second operating situation. In the
operating situation of Figure 6, the rolls 23 being handled on the sorting deck are of
medium width, and are wider than the lateral interval of the stops 2, but not, however, so
heavy that they need to be supported individually, each on its own stop. In the operating
situation of the figure, the central line of stops is moved entirely to the release position
and the transfer of the medium-width rolls from the sorting deck to the conveyor 10 is

controlled with the aid of the outer lowest row of stops. In addition, in the case shown in
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connection with Figure 3, the aid of the upper stops 2 is used to prevent the speed of the

rolls 23 rolling from the upper-end conveyor 9 to the line from increasing excessively.

Figure 7 shows sorting deck of Figure 5 in a third operating situation. In the operating
situation of Figure 7, wide rolls 21 are being handled on the sorting deck, and are so
heavy that there 1s reason to hold each roll individually on its own stop 2 and release
them to roll for a longitudinal distance of only one stop at a time. The rolls 21 are
controlled with the aid of the stops 2 of the central line, the stops of the outer lines being
moved entirely to the release position. The concept ‘entirely to the release position’

refers in this case to the fact that, in the case of a dual-acting stop, both the collector 41

and the feeder 42 are in the release position.

In the embodiments described above, the control of the sorting deck can be implemented
with the aid of a suitable controller device 8, with the aid of which the stops 2 are moved
in such a manner that wide rolls 21 can be rolled along the sorting deck, and that when
they roll they extend over two or more adjacent stops 2, and optionally two or more
parallel lines of narrow rolls 22, the width of which corresponds to about half or a
smaller fraction of the width of the said wide rolls 21, can be rolled over these same
adjacent stops 2. In the examples of the figures, the width of the narrow rolls is about
one third or slightly less than one third of the width of the wide rolls. These widths can
of course vary freely within the limits set by the width of the sorting deck and the

practical minimum width of the roll. With suitable control, the sorting deck can handle
all of those widths.

The division of the width of the rolls, described above, into fractions of approximately

the same size and multiples of them permits, however, a highly efficient use of space

and a high degree of utilization of the sorting deck, which are important if the ramp is
used as a temporary roll store. Thus a wide roll can also travel over more than three
adjacent stops. In the following, however, the control is described with the aid of
precisely such an embodiment that is very important in practice, in which the width of
the narrow rolls is about one third of the width of the wide rolls. In this case, the width

of the narrow rolls is, for example, less than 1400 mm, the width of the medium-width
rolls is, for example, 1400 - 2500 mm, and the width of the wide rolls is more than 2500
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mm, for example, 2500 - 4850 mm. In a second exemplary division, the width of the
narrow rolls is less than 1400 mm, the width of the medium-width rolls is, for example,

1400 - 2250 mm, and the width of the wide rolls is more than 2250 mm, for example,
2250 - 4350 mm.

The sorting decks of Figures 1 - 3 and 5 - 7 comprise stops 2 located consecutively in
three parallel lines in the longitudinal direction 4, i.e. in a centre line, a left-hand line,
and a right-hand line. However, the embodiments have the difference that, in the sorting
decks of Figures 1 - 3, the possible centre lines are all three of the lines in the centre.
Thus the left-hand line is always the line nearest the left-hand side of the selected centre
line and the right-hand line 1s always the line nearest the right-hand side of the selected
centre line. In this connection, there is as such practically no significance in the

examination of the left and right directions, as the left-hand and right-hand lines are both

controlled in the same way.

In the situation described above, the controller device 8 can be programmed 1n such a

way that

~ when handling wide rolls 21, the controller device 8 move the stops 2 of the left-
hand and right-hand lines to the release position (entirely to the release position, if
the stop is dual-acting, as in Figure 4B) and moves the stops 2 of the centre line
between the hold and release positions, in order to hold the wide rolls 21 in turn 1n
place and in turn to release them to roll along the plane 1, in which case the rolls

will roll in a single line over the stops 2 of the centre line, the left-hand line, and
the right-hand line,

— when handling medium-width rolls 23, the controller device 8 moves the stops 2
of the centre line to the release position and the stops 2 of the left-hand and right-
hand lines between the hold and release positions, in order to hold the medium-
width rolls 23 in place and to release them to roll in two parallel lines along the

plane 1, and

— when handling narrow rolls 22, the controller device 8 moves the stops 2 of each
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line between the hold and release positions, in order to hold the narrow rolls 22 in

place and to release them to roll in three parallel lines along the plane 1.
If, in the example described above, dual-acting stops are used, the release of the
medium-width and narrow rolls can be performed in such a way that the feeder is moved
to the hold position at the same time as the collector is moved to the release position. In

that case the rolls will be allowed to proceed over the stop one at a time.

Correspondingly, it is also possible to implement a method for controlling the sorting

deck, in which, when handling wide rolls 21:

— the stops 2 of the adjacent, i.e. left-hand and right-hand lines are moved to the

release position,

— the wide rolls 21 are brought to the ramp positioned in such a way that the centre

line of the roll is essentially aligned with the centre line 3 of stops, and
— the stops 2 of the centre line are moved between the hold and release positions, in
such a way that the wide rolls 21 roll one at a time from stop to stop, down to the
lower edge 7 of the sorting deck.
Further, a method can be implemented, in which, when handling narrow rolls 22:

— a suitable line 3 is selected for each roll 22.

— therolls 22 are brought one at a time to the ramp positioned in the longitudinal

direction in such a way that the roll coincides with the selected line,
— the rolls 22 are allowed to roll towards the lower edge of the sorting deck, and

— the lowest adjacent stops 2 are moved between the hold and release positions, in

such a way that the narrow rolls are transferred one at a time off the sorting deck.
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In addition, in the method, the rolling of the rolls 22 can be slowed with the aid of the

stops, before the rolls meet the previous roll or the lowest stop.

In the operating situations described above, rolls of essentially the same width are

always guided to one line. However, this is in no way essential; instead if desired, routes

~ Independent of these lines along the sorting deck can be selected for the rolls. Thus, with

the aid of the invention, it is indeed possible to implement a method for moving paper

and board rolls along a sorting deck, in which method
— rolls and the width data of each roll are received,

— longitudinal routes on the sorting deck are selected for the rolls, exploiting the
width data,

— the rolls are brought to the selected routes, and

~ the stops (2) are moved between the hold and release positions, in such a way that

the rolls are moved along the sorting deck according to the selected routes.

The width data of the rolls can be received, for example, directly from the equipment
preceding the sorting deck in the production line, from a separate measuring device, or
from a marking located on the roll, such as a memory chip, barcode, or RFID sticker.
The sorting deck can also be equipped with a measuring device, which can be used to

determine the width of the roll being received.

When receiving narrower and wider rolls, these can be guided optionally either along the
same longitudinal-direction routes, or, for example, along parallel routes, as in the

examples described above. The narrower rolls can also be moved in parallel with a wider
roll over essentially the same route. If it is desired to make the use of space in the sorting

deck efficient, so that the greatest possible number of rolls of different width being

received will fit onto the ramp, the routes of the rolls are optimized in such a way as to
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minimize the empty space remaining between the rolls.

Figure 8 shows one such operating situation, 1n which rolls 21, 22, 23 of different widths
have been guided onto the sorting deck according to Figure 1, to consecutive and

parallel routes.

The aforementioned embodiments can be modified in several different ways, for
example, so that some of the stops 2 are replaced by retarders, which are designed to
slow the rolling of the roll, but not, however, to stop it. The stops to be replaced can be
the stops used in the embodiments described above for slowing the rolling of the narrow
and medium-width rolls, i.e. in practice all the other stops in the outermost lines of stops
on the sorting deck, except the lowest stops. The retarder can be an operating device
with its construction like that of the collector 41 shown in Figure 4B, for example, the
sinking of which to the release position is slowed when the rolling roll meets the
retarder. The slowing can be implemented, for example, with the aid of a hydraulic
cylinder, or a pneumatically or electrically operated operating device. In a quite similar
manner the stops described in connection with the embodiments of Figures 1 - 7 can be
used in a retarder mode, in which case the stop moves from the hold position to the
release position in response to the load caused by the rolling roll and at the same time

slows the speed of the roll.

The plane 1 also need not be inclined; instead the plane 1 can be essentially horizontal.
In that case, the kinetic energy required to move the rolls is transmitted to the rolls with
the aid of an operating device, such as a pusher. If desired, the operating device can be

integrated in the stop solution, or separate operating devices can be used.

The rolls can also be transported along the plane 1 using bases, such as cradles, in which
case the rolls will not roll along the plane 1. The base can travel along the inclined plane

by gravity, or the base or roll on the base can be acted on by an operating device, in

order to transport the roll along the plane.

The sorting deck can also be designed in such a way that the rolls are fed to the ramp

and guided off the ramp from the same edge of the ramp. In that case, the examples
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described above can be modified, for example, in such a way that the plane 1 is set to an
essentially horizontal position and the ramp is equipped with operating devices, which
provide the rolls with the necessary kinetic energy. It it 1s wished to fill and empty such
a ramp from one edge, one of the conveyors 9 and 10 can be omitted. Of course the ramp
can also be filled and emptied from both edges, in which case both of the conveyors 9

and 10 can be used to both bring rolls to the ramp and to remove rolls {from the ramp.

On the basis of the examples described above, it is obvious that within the scope of the
invention numerous solutions differing from the embodiments described above can be
implemented. Thus the invention is not intended to be restricted to apply to only the
examples described above, but instead the patent protection should be examined to the

full extent of the accompanying Claims.
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CLAIMS:

1. A sorting deck for paper, board, or pulp rolls, which comprises a plane (1) for
transporting the rolls and controllable stops (2) for holding the rolls in place on the plane
(1) and releasing them to travel over the plane (1), which stops (2) are positioned to form at
least one line (3) of stops, in which the stops (2) are placed consecutively 1n the
longitudinal direction (4) of the plane (1), and at least one row (5) of stops, in which the
stops (2) are positioned adjacently to each other along the lateral direction (6) of the plane
(1), wherein at least each stop (2) of the row (5) of stops comprises a collector (41) and a
feeder (42), which are located at a distance from each other in the longitudinal direction (4)
of the plane (1), and wherein the collector (41) and the feeder (42) can be controlled freely
and independently of each other and can be moved freely between the hold and release
positions, so that the travel of the rolls over the stop (2) can be selectively prevented, freely

permitted, or permitted one roll at a time.

2. The sorting deck according to Claim 1, wherein each stop of at least one line of stops
comprises a collector and a feeder, which are located at a distance from each other in the
longitudinal direction of the plane and both of which can be moved freely between the hold
and release positions, so that the rolling of rolls over the stop can be selectively prevented,

freely permitted, or permitted one roll at a time.

3. The sorting deck according to either of Claims 1 or 2, wherein the sorting deck
comprises at least three rows of stops located in the longitudinal direction of the plane at a
distance from each other, in which each stop comprises a collector and a feeder , which are
located at a distance from each other in the longitudinal direction of the plane , and both of
which can be moved freely between the hold and release positions, so that the rolling of the
rolls over the stop can be selectively prevented, freely permitted, or permitted one roll at a

time.
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4. The sorting deck according to any one of Claims 1 to 3, wherein the plane 1s an
inclined plane falling in the longitudinal direction and at least one row of stops is located

close to the lower edge of the sorting deck.

5. The sorting deck according to Claim 4, wherein at least the row of stops located close
to the lower edge of the sorting deck comprises at least two, stops that can be

independently controlled.

6. The deck according to Claim 5, comprising at least three stops.

7. The sorting deck according to Claim 4 or 5, wherein each stop of the row of stops
located close to the lower edge of the sorting deck comprises a collector and a feeder ,
which are located at a distance from each other in the rolling direction and both of which
can be moved freely between the hold and release positions, so that the rolling of the rolls

over the stop can be selectively prevented, freely permitted, or permitted one roll at a time.

8. The sorting deck according to any one of Claims 4 to 6, further including retarders
located in the same way as the stops, for slowing the speed of the rolls rolling over the

inclined plane .

9. The sorting deck according to any one of Claims 1 to 7, wherein the stops are set like a

matrix over the inclined plane.

10. The sorting deck according to Claim 8, further including a controller device, which is
arranged to control the stops in such a way that wide rolls, which when they move extend
over two or more adjacent stops, can be transported over the sorting deck, and further that
narrow rolls, the width of which is correspondingly about half or a smaller fraction of the
width of the wide rolls, can be transported over these same adjacent stops, 1n two or more

parallel lines.
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11. The sorting deck according to any one of Claims 1 to 8, further comprising stops
located consecutively in the longitudinal direction, in at least three parallel lines, mcluding

a central line, a left-hand line, and a right-hand line in a three line arrangement.

12. The sorting deck according to Claim 10, wherein the controller device, which is
5 arranged to control the stops for selectively handling wide, medium-width, and narrow

rolls, in such a way that

- when handling wide rolls, the controller device moves the stops of the left-hand
and right-hand lines to the release position and moves the stops of the centre line
between the hold and release positions, in order to hold the wide rolls in turn 1n

10 place and in turn to release them to travel over the plane, so that the rolls travel in a
single line over the stops of the centre line, the left-hand line, and the right-hand

line, which have been moved to the release position,

- when handling medium-width rolls, the controller device moves the stops of the

centre line to the release position and moves the stops of the left-hand and right-

15 hand lines between the hold and release positions, in order to hold the medium-
width rolls in place and to release them to travel over the plane in two parallel lines,

and

- when handling the narrow rolls, the controller device moves the stops of each line
between the hold and release positions, to hold the narrow rolls in place and to

20 release them to travel over the plane in three parallel lines.

13. The sorting deck according to any one of Claims 1 to 11, wherein the collector and the

feeder of the stop can both move simultaneously to or below the level of the plane, in

which case the roll can travel freely over the stop.
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14. A method for handling paper, board, or pulp rolls with the aid of a sorting deck

according to Claim 1, characterized by:
- recetving rolls (21, 22, 23) of different wadths,

- for each roll (21, 22, 23), selecting a route going over the plane (1) of the sorting
S deck, taking into account the width of the roll, and

- moving the collectors (41) and feeders (42) of the stops (2) between the hold and
release positions, in order to transport the rolls over the plane (1) of the sorting
deck, over the selected routes and taking into account the width of each roll, and

thus transporting rolls of different widths over the same stops (2).

10  15. The method according to Claim 14, wherein at least one wider roll, as well as at least
one narrower roll, the width of which is less than half or less than one third of the width of

the said wider roll, are transported over the same stops and travel over at least two or three

adjacent stops.

16. The method according to either one of Claims 14 or 15, wherein in order to create the
15  selected route, the collector and feeder of at least one stop are moved simultaneously to the

release position.



CA 02680633 2009-09-11
WO 2008/1198835 PCT/FI12008/050151

1/8

o
——

AN A N N N N N N
R
e S S S W S S NS
L LSRR Y

o Ol ol O e PO e O e WO e

N

2 T T P T LR T LT L LR R L L LR
o g o P T B0 LR T L T L R LR LR T L R R
P 0 P T 0 L R L L L L L i L L L R I L

s o v
LALLM A A M UM S R B R M R M R R M R S R R MR

" Tt

»

10

>

»

Fig. 1



CA 02680633 2009-09-11

WO 2008/119885 PCT/FI12008/050151

o S S o o o0 o S S S S S B o S S S
o S o 3 S o o 3 S St om0 58 S B S ot  S 5E S S SE

=" "

=" "

Yy vy vvww
LR R B I I
LR R L N 2
LR L L R N
LR R L LR
LR DR DR DR DR IR
- .« 4 4

N

L R 2R |

-

+*

-

*

-

+*

-

LRI IR I IR R IR R R R I I R I R I I R O

LR B I B D I I I I U U I U O B U U U U U U U U N I S

-
LR D B D I
LR PR R N IR T P R T P P I P I PR P R P P P P P T P P P P P P P P P D P P P T P P O P D P R P P R P P PR P R P P D P D D U U U P U U P D U D T P D D T P D P D T P D D D T U R

vy v v wveww

-+
>+ 4
¢+ 4
L4
LR 2
’
L R R |
L4
L B R O |
L4
’
L4
L B 2
L4
LJ
’
L4
L B R O |
L4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
> + 4
>+ 4
¢+ 4
L R 2
L B B 2N |
L B R O |
LI O O )
L B R O |

L B R O |
L J
L J

v
+*
-
-
L]
L]

L B R O |
L J
L J

LI O O )

A

ARV DL D DR DR DR DR D DR D R DR D R
LR DR DR DR DR R DR DR DR DR DR DR R DR D IR
- L L U D T U

LR PR L DL D D DL DR R

-
LR TR IR B I R DR R I R R DR R D DR DR DR DR DR DR DR D DR DR D DR R
L R R

LR I I I I I I I I I I I I I I I I I I I I I I I I I I R IR I I I N
LR PR R N IR T P R T P P I P I PR P R P P P P P T P P P P P P P P P D P P P T P P O P D P R P P R P P PR P R P P D P D D U U U P U U P D U D T P D D T P D P D T P D D D T U R
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

e W e

Fig. 2



CA 02680633 2009-09-11
WO 2008/1198835 PCT/FI12008/050151

S S S
S S S e el S S S S0 00
S S S S S S S S S S SN

LR} - LR LR T Y Y Y Y Y Y YYY Y Y LR} LR LR T Y Y Y Y Y Y YYY Y Y
CE I I R I I I
LRI IR IR I I I I I I I I I I I I I R I I R R I R R I R R R R R R R R R
AR IR IR IR IR IR I IR I I L R
AR DR IR B I I I I I I I I I I I I I I D I I I DR DR DR DR R DR DR R DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR D R
LR DR DR IR D DR DR DR D DR DR D DR DR DR DR DR DR R - .« 4 4 - .« 4 4 - -
AR L N I N R R D L L N N R D N L R L R R R R
AR T L L I L T T T T L L L L L L L R
L R - \.\ L

LR
L
LU

T Y Y Y Y Y YNy
vy v veww LRI R A I I A R I I I I I
LRI I IR IR IR

LR D N B D U U T I I I R R U D U I R L I I R I I I I I I I I I I I I N I I I I I I I I I I D I I N D U O U D U I I U U I U B R
LR R IR I IR I R R I I I I I I I I I I I I I I I I I I R I IR R R R R N AR IE R IR IR R I I I I I I I IR I I I I IR I R I L R R
LR DR DR DR DR DR DR DR DR D U DR DR DR DR DR DR IR AR R I SRR I I I I I I I I R
LR PR IR D I R I R R R I I I I D R D R D R R D DR R R R R R R D R R DR DR R D R DR DR R DR DR R DR DR D R R D DR DR DR DR DR D DR DR D DL D D DR D D R AR TR DR R I IR R R R D D R DR R D R R DR DR R DR DR DR R R DR DR R DR DR D DR DR D D DR D D DR DR DR DL D D D R D R
L T L N D T T T T D T R AR I I I I I I I I I I I I I I I I I I N N I I I I R
LR L L L L L D L L L L L L L D L L L L D L L L T L L L L L L L L L L T L L L L L L L L L L L L L L L L L L L R AR PR IR B IR R T R P D P I P P P P P R P P O P P P D D U D U U N U U N P D D T U R
L AL L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

v
LR I I I I I I I I I IR I EE I I I I I I I I R I I I R R I

+* +* +*
LRI IR IR I I I I IR L N 0.0 LR PRI R I R L L L R R R R R N L I I L R 0.0 LRI I IR I I I I L R N
LR R I I I I I I I I I R I I I I I I I R I R I R I I N Q.Q LR DR IR DR DR DR DR DR D DR R DR DR DR R DR DR IR LR DR DR DR DR D DR DR DR IR Q.C LR R I B I I I I I I I I N I I I I I R I N
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L AL L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L ‘.

":;i;i;i;i;i;i;i;i;i;i;i;i;iﬁ
»

Fig. 3



CA 02680633 2012-10-03




CA 02680633 2012-10-03

5/8

= LTI -
I DL “

...,,..._M_a__z_. |
i w______w\ B

——— E I
: i

2

N
N

2




CA 02680633 2012-10-03

6/8

ATRIRRRL VORARAAE AENINARY m_-lmg

— e
a_!_m_ ...”: __.l _ : !H;

m_- =

_ I
ﬁ_lz_ AR .r.g :.I___g__. . |

m_ ___f i i
—iHi T

(TRRNERRL (RRMRANL EARIREYY ARNNRERI IRAORAEY

ol g o e
N N N a8

10

Fig. 6



CA 02680633 2012-10-03

I

P

___m__ ___

______._;__ _
____ ___E___

I
Lt

r .
ROEL | Satnnea
_—

B el O T ek I T ——

APCLIT IR Y P IS

V. sl ek e

i
S S 101 1

a i {18 “n
f

11
N

“'9‘-"“-“

§ ==wn nherd

21

Fig. 7



CA 02680633 2009-09-11
WO 2008/1198835 PCT/FI12008/050151

30083

e Ol ol SO e T e O ol SO e O e Tl PO e O ol SO e e O e Ol O o TNl M e WOl

T Y Y Y Y Y Y Yy LR} v LR LR T Y Y Y Y Y Y YYY Y Y LR} LR LR T Y Y Y Y Y Y YYY Y Y LR} v LR LR T Y Y Y Y Y Y YYY Y Y LR} LR LR T Y Y vy
LR I I I I
LR R A I I
LRI IR I IR IR I I I IR I IR IR I I IR IR
LR IR R R I I R R I I I R I I I IR I I I I I I I IR I I I I IR R I I I I I I I I R R R R 2
L L N N I N N L N R D R N R R N D L U R R D R L D R N N P R U N N D N U U N R R L R T L
‘\ - s TS S Y Y Y Y Y Y Y Y YYD L T T L U L L L R L L L L L T R ) TS S S Y Y Y Y Y Y Y Y Y YY NS o e e e LA T L U L L L L L L L L
LU L
LR
LU

Y Y Y YYYYPYPYTYYYYYYYYY

LR I I R I R R L T U R R R

LR DR IR DR I I I D I I I I I I I I D I D D D D DR R D DR R DR DR DR DR R DR DR DR D DR DR DR R DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DL DR DR DR D DR R
AR PR R I R I I I R D R R D I D I I P P I D P P I I R I D D D R R D R R DR R D R R D DR DR D R R DR R DR DR D DR DR DL DR D D D D D R

LR I I I I I I I I I I I I R I I I I I N
LR T N N U R

T AT Y T T YT Y T YT Y YT YT Y Y YT YYYYYYYYYYIYY Yy
LR I A R I v v
* e
+* +
4 4 4
. 4

-

¥ Y Y Y Y Y Y YT VYTV YYYYYYTPTIYTYTYTYYY +* +* +*
¥ Y Y Y Y Y Y YT TP YYYYYYYYYYYYYYYYYYY +*
- -
-

-
+*

. +*

LR R IR IR IR IR R I I R I R R R R I R D R R R R R -
- -

L]

L]

-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

+*
-

Y Y Y Y YPTYPTYPTYTYTYYYTYTYYY

- LR R L L R I R L T N
- Y Y Y Y YPYPYPYPYPTVYPYYYTYYYYY

LR R IR I R I R R R R I R R R R R R R O O LR TR DR R DR DR DR DR DR DR DR D DR DR R

LR PR IR DR DR IR DR DR R DR DR DR DR DR DR D DR DR DR DR DR DR D DR DR IR

AR PR DR DR DR IR D DR DR DR DR DR D DR DR DR L D D DL D D R AR PR DR DR R IR IR DR D R R DR R DR D DR DR DR DR DR D DR D R D D DR R -

LR T T N N R T T R ) LR T B N ) Q. ‘\.\ L

‘I.. LI

UL L L L L L L L L L L L L L L L L L L L O L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

LN J
LJ
L J
LJ
L O

vy v vy v
LR R U I
L N N T D T U U D R

-

-+
L4
L R 2
’
L B B 2N |
L4
L B R O |
L4
L J "‘ ¢+ 4
L B R O |

LR PR L DL D D DL DR R
LR I I I I I I I I I I I I I I I I I I I I I I I I I I R IR I I I N LR TR IR B I R DR R I R R DR R D DR DR DR DR DR DR DR D DR DR D DR R
LR PR R N IR T P R T P P I P I PR P R P P P P P T P P P P P P P P P D P P P T P P O P D P R P P R P P PR P R P P D P D D U U U P U U P D U D T P D D T P D P D T P D D D T U R LR L N N D N U T U D N R
AL L L L L L L L L L L L L L L L L L L L L L L L L R .‘\“..‘\“ L L L L L L L L L L L L L L L \“..‘\“.. AL L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L R AL L L L L L L L T L L L L L L L L L L L L L L L
& h b BAM & h b BhA
LR LN
LU LN

e W e

Fig. 8



e _ 22
/ ™ 7 ﬁ\\\\ /’"ﬂ _“‘\\ #,,,S- ~
D / 2 . /
TR SN /
SN - _ §
Kw ’
IS 7 nY




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - abstract drawing

