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(7) ABSTRACT

Method and system for the weighing of sheets (6) of wood
material on a sheet forming line, on which line the sheets are
carried on a conveyor from a sheet forming apparatus and
cooled down in a cooling turn gear comprising a cooling
wheel (3) provided with radial supporters (5). The sheets (6)
are weighed using a weighing system (8) which has been
fitted in the cooling turn gear and which weights the sheets
(6) when they are turned to an upright position or at least to
a nearly upright position. The invention makes it possible to
leave out the conveyor weight meter from the press line, thus
allowing the press line to be made shorter. The weighing
accuracy is substantially better than in a conventional con-
veyor weight meter solution because only the sheet itself is
weighed instead of weighing the relatively heavy conveyor
together with the light sheets on it.

8 Claims, 2 Drawing Sheets
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1
METHOD AND APPARATUS FOR THE
WEIGHING OF SHEETS OF WOOD
MATERIAL

This application is the national phase under 35 U.S.C.
§371 of PCT International Application No. PCT/FI01/00021
which has an international filing date of Jan. 11, 2001, which
designated the United States of America.

The present invention relates to a method and an appa-
ratus for the weighing of sheets of wood material on a sheet
forming line, on which line the sheets are carried on a
conveyor from a sheet forming apparatus and cooled down
in a cooling turn gear comprising a cooling wheel provided
with radial supporters.

Today, in press lines producing sheets of wood material,
especially wood fiber board, conveyor weight meters are
used for weighing the sheets. The conveyor weight meter
weighs the conveyor and the sheet together. The speed of the
press line has to be reduced at the weighing point.

The object of the present invention is to eliminate the
drawbacks of prior-art solutions and to achieve a new
method and apparatus for the weighing of sheets. According
to the invention, the sheets are weighed in a cooling turn
gear when the sheet has been turned to an upright position
or at least to a nearly upright position. The details of the
features characteristic of the method and apparatus of the
invention are presented in the claims below.

Thanks to the invention, no conveyor weight meter is
needed in the press line and thus the press line can be made
shorter. The weighing accuracy is substantially better than in
a conventional conveyor weight meter solution because only
the sheet itself is weighed instead of weighing the relatively
heavy conveyor together with the light sheets on it. The
invention facilitates the implementation of the press line as
the sheets are not weighed while they are moving on the
press line conveyors and as it is no longer necessary to
reduce the speed of the line to allow for weighing. In
addition, the invention facilitates the modernization of fac-
tories where a continuous press is to be extended. The space
that used to be occupied by the conveyor weight meter can
be advantageously utilized to extend the press line without
building an expensive addition. Moreover, the cooling turn
gear often works in a stepwise manner, so the facts that the
sheet stops moving and the vibrations damp out lead to an
accurate weighing result.

One or more of these and other objects are accomplished
by a method for weighing of sheets of wood based material
on a sheet forming process line, the method comprising
carrying the sheets on a conveyor of the sheet forming
process line from a sheet forming apparatus to a cooling turn
gear; cooling the sheets in the cooling turn gear, wherein the
cooling turn gear includes a cooling wheel provided with
radial supporters; and weighing the sheets using a weighing
system which is fitted in the cooling turn gear and which
weighs the sheets when they have been turned to approxi-
mately an upright position.

One or more of these and other objects are accomplished
by a method wherein the weighing system comprises at least
one weighing element fitted in the cooling turn gear so that,
as the cooling wheel is turning, one or more sheets in a top
dead center position climb onto the weighing element stand-
ing on edges of the sheets on the element, whereupon the
sheets are weighed by engaging the weighing element in a
weighing position, and as the cooling wheel turns further,
the weighing element is released from the weighing posi-
tion.

One or more of these and other objects are accomplished
by a method wherein at least one weighing element is fitted
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2

in the cooling turn gear in a position above the cooling wheel
so that the at least one weighing element lifts the sheets
freely from supporting positions on the radial supporters to
a weighing position and weighs the sheets

One or more of these and other objects are accomplished
by an apparatus for weighing sheets of wood based material
on a sheet forming line where the sheets are carried on a
conveyor from a sheet forming apparatus and turned in a
cooling turn gear to cool the sheets, the cooling turn gear
comprising a vertically oriented cooling wheel provided
with radial supporters, a weighing system being fitted in the
cooling turn gear for weighing the sheets when the sheets
have been turned to a nearly upright position.

One or more of these and other objects are accomplished
by an apparatus wherein the weighing system comprises at
least one weighing element being fitted within an upper part
of a frame of the cooling turn gear, wherein a sheet is
weighed in a weighing position at the nearly upright position
when the sheet is rotated by the cooling wheel, the sheet
being supported by the weighing element in the weighing
position and being released by the weighing element when
the cooling wheel rotates the sheet past the nearly upright
position.

One or more of these and other objects are accomplished
by an apparatus wherein the at least one weighing element
is fitted in a position above the cooling wheel and opera-
tively lifts the sheets from the radial supporters to the
weighing position to weigh the sheets.

One or more of these and other objects are accomplished
by an apparatus wherein the weighing system comprises
weighing elements being fitted within an upper part of a
frame of the cooling turn gear, wherein a sheet is weighed
in a weighing position at the nearly upright position when
the sheet is rotated by the cooling wheel, the sheet being
supported by the weighing element in the weighing position
and being released by the weighing element when the
cooling wheel rotates the sheet past the nearly upright
position; a plurality of wheels, the wheels being provided
upon the weighing elements; and pivoted lever arms,
wherein each of the weighing elements is fastened to ends of
the pivoted lever arms, the wheels operatively supporting an
edge of a sheet of wood based material in the weighing
position when the sheet is turned to the nearly upright
position.

One or more of these and other objects are accomplished
by an apparatus wherein the wheels are provided with a
supporting surface formed of a rubber-like material.

In the following, the invention will be described in detail
by the aid of an example with reference to the attached
drawing, which presents a figure showing a cooling turn gear
according to the invention in end view.

The present invention will become more fully understood
from the detailed description given hereinafter and the
accompanying drawings that are given by way of illustration
only, wherein:

FIG. 1 is an end view of a cooling turn gear according to
an embodiment of the present invention; and

FIG. 2 is an enlarged view of portion of the cooling turn
gear shown in FIG. 1.

Wood fiber board sheets are manufactured on a press line
by pressing sheet preforms in a press or a continuous press,
whereupon the sheets are sawn off to form blanks. After this,
the sheets are conveyed on a conveyor into a cooling turn
gear, in which the sheets are cooled down before being
stacked.

The cooling turn gear comprises a frame 2 mounted on
a base 1 and consisting of metal beams, e.g. three adjacent



US 6,900,397 B2

3

frame parts. Mounted in the frame is a cooling wheel 3,
which rotates in a vertical orientation in an anti-clockwise
direction as indicated by the arrow. The cooling wheel is
rotated by a drive mechanism, which may consist of e.g. a
squirrel-cage motor controlled by a frequency converter.
The cooling wheel comprises a cylindrical barrel part 4 with
radial supporting bars 5 connected to it to support the sheets
6 (the figure only shows some of the supporting bars, the
entire circumference of the wheel being fitted with such
bars). As the sheets enter and leave the turn gear, they are
guided by curved guide bars 7.

The cooling turn gear presented in the drawing comprises
a weighing system 8 fitted on the horizontal top beams 2' of
the frame so as to allow the sheets 6 to be weighed when
they have been turned to a nearly upright position, i.e. in a
position near the top dead center of the cooling wheel 3. The
weighing system 8 comprises weighing elements 9 placed
upon the top beams 2' and fastened by one end to the ends
of pivoted lever arms 10, and wheels 11 provided with e.g.
rubber-like surface material upon the weighing elements.
From the weighing elements 9, the measurement data is
passed to the control system of the press line for determi-
nation of the weight of the sheets 6.

The weighing is performed as follows. As the cooling
wheel 3 is turning, a sheet 6 in a top position climbs onto the
wheels 11, with the edge of the sheet 6 resting on the wheels,
whereupon the sheet 6 is weighed. As the cooling wheel 3
turns further, the weighing elements 9 are released and the
next sheet advances to the weighing position.

If necessary, several thin sheets can be weighed at once
if they are placed in the same gap between supporting bars.
In this case, the average weight of the sheets can be
determined.

Asseen in FIGS. 1 and 2, the highest surface of the wheel
11 is slightly higher than an upper surface A of the cooling
wheel 3. The highest surface of the wheel 11 is support
surface for the sheet 6 being weighed and the upper surface
A supports the sheet 6 when it is not being weighed.

It is obvious to the person skilled in the art that different
embodiments of the invention are not restricted to the
example described above, but that they can be varied within
the scope of the claims presented below. The weighing can
also be performed using a weighing system which is placed
in a structure above the cooling wheel and which lifts the
sheets off their support and weighs them.

What is claimed is:

1. A method for weighing of sheets of wood based
material on a sheet forming process line, said method
comprising:

carrying the sheets on a conveyor of said sheet forming

process line from a sheet forming apparatus to a
cooling turn gear:

cooling said sheets in the cooling turn gear, wherein said

cooling turn gear includes a cooling wheel provided
with radial supporters; and

weighing the sheets using a weighing system which is

fitted in the cooling turn gear and which weighs the
sheets when they have been turned to approximately an
upright position.
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2. The method according to claim 1, wherein the weighing
system comprises at least one weighing element fitted in the
cooling turn gear so that, as the cooling wheel is turning, one
or more sheets in a top dead center position climb onto the
weighing element, standing on edges of said sheets on said
element, whereupon the sheets are weighed by engaging
said weighing element in a weighing position, and as the
cooling wheel turns further, the weighing element is released
from the weighing position.

3. The method according to claim 1, wherein at least one
weighing element is fitted in the cooling turn gear in a
position above the cooling wheel so that the at least one
weighing element lifts the sheets freely from supporting
positions on the radial supporters to a weighing position and
weighs the sheets.

4. An apparatus for weighing sheets of wood based
material on a sheet forming line where the sheets are carried
on a conveyor from a sheet forming apparatus and turned in
a cooling turn gear to cool the sheets, said cooling turn gear
comprising:

a vertically oriented cooling wheel provided with radial

supporters,

a weighing system being fitted in the cooling turn gear for
weighing the sheets when the sheets have been turned
to a nearly upright position.

5. An apparatus according to claim 4, wherein the weigh-
ing system comprises at least one weighing element being
fitted within an upper part of a frame of the cooling turn gear,
wherein a sheet is weighed in a weighing position at the
nearly upright position when the sheet is rotated by the
cooling wheel, said sheet being supported by the weighing
element in the weighing position and being released by the
weighing element when the cooling wheel rotates the sheet
past the nearly upright position.

6. An apparatus according to claim 4 wherein the at least
one weighing element is fitted in a position above the
cooling wheel and operatively lifts the sheets from the radial
supporters to the weighing position to weigh the sheets.

7. The apparatus according to claim 4, wherein the
weighing system comprises:

weighing elements being fitted within an upper part of a
frame of the cooling turn gear, wherein a sheet is
weighed in a weighing position at the nearly upright
position when the sheet is rotated by the cooling wheel,
said sheet being supported by the weighing element in
the weighing position and being released by the weigh-
ing element when the cooling wheel rotates the sheet
past the nearly upright position;

a plurality of wheels, said wheels being provided upon the
weighing elements; and

pivoted lever arms, wherein each of said weighing ele-
ments is fastened to ends of the pivoted lever arms, said
wheels operatively supporting an edge of a sheet of
wood based material in the weighing position when the
sheet is turned to the nearly upright position.

8. The apparatus according to claim 7, wherein the wheels

are provided with a supporting surface formed of a resilient
material.



