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(54) Gluing unit for wood-based panel production plants, and a plant using the gluing unit

(57)  The gluing unit for wood-based panel produc-
tion plants comprises a gluing machine provided with a
cylindrical shell of substantially horizontal axis, at one
end of which there is provided an entry opening through
which the wood fibres or chips are fed, at the other end
there being provided an exit opening. Within the cylin-
drical shell there is provided a mixing means for the
wood mass passing through the cylindrical shell. The

machine comprises spray nozzles for spraying liquid
glue onto the wood mass passing through the cylindrical
shell, the nozzles being distributed along the entire or a
large part of the length of the cylindrical shell. The glu-
ing unit can consist of several gluing machines arranged
in cascade.
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Description

This invention relates to a gluing unit usable in pro-
duction plants for wood-based panels, ie fibreboard and
chipboard panels.

As is known to the expert of the art, chipboard pro-
duction plants comprise a gluing machine provided with
a cylindrical shell of substantially horizontal axis, at one
end of which the wood chips are fed tangentially by
gravity through an upper entry opening. Within a fairly
short distance (relative to the length of the cylindrical
shell) from the entry opening there are provided a
number of liquid glue feed nozzles arranged in the
upper part of the cylindrical shell and offset from the
vertical plane passing through the shell axis, these noz-
zles being distributed along a generating line of the shell
and facing tangentially inwards. Coaxially to the cylindri-
cal shell there is provided a rotary shaft carrying radial
paddles distributed along it to mix the mass of chips
passing through the shell with the liquid glue sprayed by
said nozzles. At the other end of the cylindrical shell
there is provided a lower exit opening which enables the
mass of chips and liquid glue to be removed by gravity
for subsequent operations. At this exit a discharge
adjustment device can be provided.

As is also known to the expert of the art, fibreboard
production plants comprise a gluing machine also pro-
vided with a cylindrical shell of substantially horizontal
axis, to one end of which the wood fibres are fed tan-
gentially through an upper entry opening, entrained by a
stream of low pressure air. In this case the liquid glue is
fed at the head of the machine close to the fibre entry
opening, and is effected by nozzles positioned on the
head itself and directed parallel to the axis of the cylin-
drical shell. This machine is also provided with a coaxial
rotary shaft carrying radial paddles to mix together the
wood fibre mass and liquid glue passing through the
shell transported by the air stream, to then leave from
the exit opening located at the other end of the shell. A
discharge adjustment device can be provided at the exit
opening.

An object of the present invention is to provide a
gluing unit which can be used both in wood fibreboard
production plants and in chipboard production plants.

A further object of the invention is to provide a glu-
ing unit for fibreboard or chipboard production plants by
which a decidedly better, ie more uniform, glue distribu-
tion is obtained within the wood mass than that obtaina-
ble with the known gluing machines briefly described
heretofore.

These objects are attained by the gluing unit
according to the present invention, comprising a gluing
machine provided with a cylindrical shell of substantially
horizontal axis, at one end of which there is provided an
entry opening through which the wood fibres or chips
are fed, at the other end there being provided an exit
opening for the wood mass sprayed with liquid glue;
within the cylindrical shell there being provided a mixing
means for the wood chip or fibre mass passing through
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the cylindrical shell, the machine also comprising spray
nozzles for spraying liquid glue onto the wood mass
passing through the cylindrical shell, characterised in
that said nozzles are distributed along the entire or a
large part of the length of the cylindrical shell.

In particular the liquid glue spray nozzles can be
positioned on the cylindrical shell and/or in its interior.

In this respect, it has been found that the gluing
machine of such a gluing unit, provided with nozzles
distributed along the entire or a large part of the length
of the cylindrical shell of the machine, can be used both
if the wood mass consists of wood fibres and if it con-
sists of chips, in both cases it providing results which,
for equal quantities of liquid glue, are at least compara-
ble to but usually better than those of relative known glu-
ing machines, whether the mass of material within
which the liquid glue is to be distributed is fed by gravity
or pneumatically.

To further improve liquid glue distribution within the
wood mass, the gluing unit according to the present
invention comprises several gluing machines of the
aforesaid type arranged in cascade. The total quantity
of liquid glue to be sprayed onto the wood fibre or chip
mass to be processed is therefore divided between the
various gluing machines.

In this respect, it has been surprisingly found that
by dividing the glue spraying operation into several
stages, the glue distribution within the wood mass is
much more uniform, so that the final product obtained is
decidedly better than that obtained from known gluing
machines; alternatively, for equal product characteris-
tics, there is a reduced glue and thermal energy con-
sumption.

Again alternatively, as the liquid glue distribution is
better, for equal results it is possible to use less reactive
glues, ie glues with a low free and hence evolvable for-
maldehyde content, with a consequent lesser environ-
mental impact.

The invention will be more apparent from the ensu-
ing description of some embodiments thereof. In this
description reference is made to the accompanying
drawings, in which:

Figure 1 is a very schematic longitudinal vertical
section through a gluing unit formed from a single
gluing machine, taken on the line 1-1 of Figure 2;
Figure 2 is a head view of the gluing machine of
Figure 1, taken in the direction of the arrow 2 of Fig-
ure 1;

Figure 3 is a modification thereof;

Figure 4 is a further modification thereof;

Figures 5 to 8 show various gluing units all formed
from several gluing machines arranged in cascade
and in various configurations, shown in plan view
from above; and

Figure 9 is a side elevation of the gluing unit of Fig-
ure 5.

As can be seen from Figures 1 and 2, the gluing
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unit 10 is composed of a single gluing machine having
an overall cylindrical shell 12. This latter has an entry
opening 14 at the top of the left end (with reference to
Figure 1) of the machine 10, this opening being shaped
in such a manner as to tangentially introduce the wood
fibres or chips into the shell 12. This latter has an exit
opening 16 at the bottom of its right end. The machine
10 is provided with a rotary shaft 18 coaxial to the shell
12, its ends projecting from the relative heads 20 and 22
through corresponding holes to be rotatably supported
by respective supports 24 and 26. The shaft 18 is
rotated (in the direction indicated in Figure 1 by the
arrow A) by an electric motor (not shown) and carries a
series of radial paddles 28, the function of which is
described hereinafter.

In the upper part of the cylindrical shell 12, along a
generating line thereof offset towards the right (with ref-
erence to Figure 2) from the top generating line, there is
arranged a series of inwardly directed vertical nozzles
30 (which in Figure 1 are shown for simplicity as though
they lie on the top generating line, whereas in reality this
is not so) which enable liquid glue to be sprayed into the
shell 12. The nozzles 30 consequently spray in a direc-
tion non-radial to the cylindrical shell.

The modified gluing machine 10’ shown in Figure 3
differs from that of Figure 1 only in that the spray noz-
zles 30’ are arranged on the mixing shaft 18, this latter
being hollow to enable it and hence the nozzles 30’ to
be fed with liquid glue through its appropriately
arranged right end.

The further modified gluing machine 10" shown in
Figure 4 differs from the preceding in that the mixing
means consists of two consecutive aligned shafts 18A
and 18B, and in that the spray nozzles are positioned
both on the cylindrical shell 12 (the nozzles 30) and in
the interior of this latter (the nozzles 30’ positioned on
the two shafts 18A and 18B). As can be seen from Fig-
ure 4, the shaft 18A passes through the head 20 and the
shaft 18B passes through the head 22, each being
driven by a relative motor (not shown). The two shafts
are hollow to enable the nozzles 30’ to be fed, and can
rotate in either the same or opposite directions (as indi-
cated in Figure 4 by the arrows A and B).

It should be noted that the nozzles can be fed not
only with liquid glue, but also with other known liquid
components, to be added to the glue or to be fed inde-
pendently by separate nozzles.

The operation of the machine 10 will now be briefly
described (Figures 1 and 2). Wood fibres or chips are
fed through the entry opening 14 to the machine 10 (as
indicated by the arrow B of Figure 1) by gravity and/or
with the aid of a light air stream (low pressure pneu-
matic transport). By virtue of the rotation of the shaft 18,
this feed is mixed and made to advance within the shell
12, while being simultaneously struck during the entire
or a large part of its travel within the shell 12 by the lig-
uid glue sprayed by the nozzles 30, to finally leave from
the exit opening 16 (as indicated by the arrow C of Fig-
ure 1). In this manner a fibre or chip mass with an opti-
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mum distribution of liquid glue therein is obtained at the
exit opening.

The operation of the machines 10" (Figure 3) and
10" (Figure 4) is not described, as this is evident from
the description relating to the machine 10,

As already stated, according to a further embodi-
ment of the present invention the gluing unit can be
composed of several gluing machines similar to those
heretofore described and arranged in cascade, in the
sense that the wood fibre or chip mass leaving the exit
opening of one machine is fed to the entry opening of
the gluing machine positioned downstream of the pre-
ceding. Consequently the total quantity of liquid glue is
distributed between the gluing machines of one and the
same gluing unit. It has been found that even better
results (ie an even more uniform liquid glue distribution)
are obtained if in a gluing unit composed of several glu-
ing machines, the mixing shaft of one gluing machine
rotates in the opposite direction to the mixing shaft of
the immediately upstream and/or immediately down-
stream machine.

The glue can be fed, metered and sprayed to one or
more machines by using one or more pumping units.

Figures 5 and 9 show a gluing unit 40 composed of
four gluing machines 40A, 40B, 40C and 40D similar to
that of Figure 3 or 4 and arranged in cascade. The wood
fibres or chips are fed through the entry opening 54 and
leave, mixed with the glue, from the exit opening 56. The
relative mixing shafts (not shown for simplicity) can
rotate in the same or, better still, different directions (as
indicated by the arrows of Figure 5).

It is apparent that the number of gluing machines
forming a gluing unit can also be different from that of
Figure 5, this also depending on the results to be
obtained.

Figure 6 shows a further example of a gluing unit 50
formed again from four gluing machines 50A, 50B, 50C
and 50D of the aforesaid type, again arranged in cas-
cade but with a different plan configuration than that of
Figure 5.

In the gluing unit 60 of Figure 7, the number and
arrangement of the gluing machines (60A, 60B, 60C,
60D and 60E) are again different, there being five
machines arranged in a meandering configuration.

As the final example, Figure 8 shows a gluing unit
70 formed from three machines 70A, 70B and 70C
arranged in a roughly triangular configuration.

The choice of the configuration in which to arrange
the constituent machines of a gluing unit is generally
determined by the space available in the plant of which
the unit forms part.

In all cases, because of the fact that liquid glue dis-
tribution occurs along the entire or a large part of the
length of the gluing machine or machines, the result is a
more uniform distribution of this glue, especially if
divided among several machines in cascade, and even
better if in one machine the direction of rotation of the
mixing shaft is opposite to that of the shaft of the adja-
cent machine.
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The final result is that, by virtue of the gluing unit of
the present invention, with a plant for producing wood
fibreboard panels or a plant for producing chipboard
panels, the panels obtained are of decidedly better
quality than those obtainable from plants using known
gluing machines, and in particular panels free from
lumps or stains, in addition to possessing excellent
mechanical and technical characteristics; or alterna-
tively, for the same result, a significant saving in liquid
glue can be obtained or less reactive glues can be used,
ie of low formaldehyde content and hence of lesser
environmental impact.

It should be noted that a plant for producing wood-
based panels can also comprise several gluing units in
parallel, each unit consisting of several gluing machines
in cascade.

Claims

1. A gluing unit for wood-based panel production
plants, comprising a gluing machine provided with a
cylindrical shell of substantially horizontal axis, at
one end of which there is provided an entry opening
through which the wood fibres or chips are fed, at
the other end there being provided an exit opening
for the wood mass sprayed with liquid glue; within
the cylindrical shell there being provided a mixing
means for the wood fibre or chip mass passing
through the cylindrical shell, the machine also com-
prising spray nozzles for spraying liquid glue onto
the wood mass passing through the cylindrical
shell, characterised in that said nozzles are distrib-
uted along the entire or a large part of the length of
the cylindrical shell.

2. A gluing unit as claimed in claim 1, wherein the
spray nozzles are positioned on the cylindrical shell
and/or in its interior.

3. Agluing unit as claimed in claim 1 or 2, wherein the
entry opening is formed in such a manner as to
introduce the wood fibres or chips tangentially.

4. Agluing unit as claimed in any one of the preceding
claims, wherein the mixing means is a rotary shaft
coaxial to the cylindrical shell and provided with
paddies.

5. Agluing unit as claimed in any one of claims 110 3,
wherein the mixing means consists of two coaxial
shafts provided with paddles, and arranged aligned
one following the other, the two shafts being able to
rotate in the same or opposite directions.

6. A gluing unit as claimed in claim 4 or 5, wherein all
or some of the spray nozzles are positioned on the
mixing shaft or shafts.

7. Agluing unit as claimed in claims 2 to 5, wherein all
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10.

11.

12

or some of the spray nozzles are positioned on the
cylindrical shell.

A gluing unit as claimed in any one of the preceding
claims, wherein several gluing machines are
arranged in cascade.

A gluing unit as claimed in claim 8, wherein in each
gluing machine the mixing means is a rotary shaft
provided with paddies.

A gluing unit as claimed in claim 8, wherein in each
gluing machine the mixing means consists of two
coaxial shafts provided with paddles and arranged
aligned one following the other, the two shafts being
able to rotate in the same or opposite directions.

A gluing unit as claimed in claim 9 or 10, wherein
the direction of rotation of the mixing shaft or shafts
of a gluing machine is opposite to the direction of
rotation of the mixing shaft or shafts of the adjacent
machine.

A wood-based panel production plant, character-
ised by comprising a gluing unit in accordance with
any one of the preceding claims.
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