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@ A method for supplying a liquid to a mat of wood particles to be pressed to boards, and a device for carrying out the
method.

A method for supplying a liquid to a mat (11) of wood
particles to be pressed to boards and a device for carrying out
the method. Finely divided liquid, e.g. water or a wax disper-
sion, is supplied to the mat (11) synchronous with the deposi-
tion of wood particles from the forming station (10). The same
amount of liquid per unit of surface of the mat will be suppiied
as the liquid is fed to the mat (11) synchronous with the
deposition of wood particles from the forming station {10). A
device for carrying out the process comprises a forming sta-
tion (10), equipped with nozzles (173, 17b) for liquid and outlet
means, which are arranged in such a manner, that liquid will
be fed from the nozzles (17a, 17b) simultaneously with the
operation of the forming station (10).
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A METHOD FOR SUPPLYING A LIQUID TO A MAT OF WOOD PARTICLES TO

The present invention relates to a method at feeding
a liquid to a mat of wood particles and the like, where the
liquid is fed in connection with the operation of the forming
station for depositing the wood particles to form a mat. The
invention further relates to a device for carrying out the
process.

At the production of board materials from wood partic-
les and the like, e.g. particle boards, chips and/or small
fibre form components, based on cellulose, are glued with
curable glues and are made into a particle mat by means of
a forming station on a mat carrier. The mat carrier can con-
sist of a continuous conveyor or of separate press platens,
which platens are transported on a continuous conveyor. The
formed mat of particles is then passed into a heating press,
optionally after having passed a device for splitting the
particle mat into sections to be pressed. The press can be
of the single-opening kind, the multiple-opening kind or it
can be continuous. The glue in the glued particles will be
cured under the influence of the heat and pressure in the
press and a board material is obtained.

In order to obtain reproducible results during the
curing process, it is essential that the particles have a
certain moisture content. The moisture content can be adjus-
ted with respect to the used glue and generally it does not
exceed 14 per cent by weight. At the heat treatment in the
press a steam jet effect is produced and this shortens the
press time. If the moisture content is too high, this steam jet
can cause delamination of the pressed particle material.

The most satisfactory results are obtained, if the
uniformly moistened particles before the pressing are
sprayed, on the top-side and/or the under-side, with water
or a water dispersion, containing surface modifying addi-
tives, such as release agents or hydrophobing agents.

Previously known methods for applying a liquid are
based on the principle, that the liquid is distributed du-

ring the transport of the particle mat into the press. At



10.

15.

20.

25.

30.

2 C 0008566

a constant flow of liguid the amount of liquid per surface
unit of the particle mat will be dependent on the speed, at
which the mat is conveyed. A process of this kind is describ-
ed in the British Patent 1 344 049. Variations of the speed
will cause the amount of liquid per surface area to vary.
Too much ligquid on the top~side and/or under~side of the
mat will be obtained, e.g. at start or stop of the mat
conveyor, due to the acceleration and retardation, respec-
tively, of this. This will lead to non-uniform curing
during the pressing, as the steam jet effect varies with
the moisture content of the heated material. Furthermore,
the condition of the surfaces of the produced boards will
vary as a result of the non-uniform addition, if the applied
liguid contains surface modifying additives.

Several attempts have been made to overcome these
disadvantages. Thus the Swedish Patent 398 075 discloses
a device, wnhere the speed of the mat conveyor is registered
and the liquid addition is adjusted with respect thereto.

According to the present invention , the problem of
obtaining a uniform distribution of the liquid on the top-
side and/or under-side of the particle mat has been solved
by fitting means for liquid outlet in fixed connection to
the forming station and by making the liquid addition syn-
chronous with the operation of the forming station.

The invention is applicable to any forming station
for particle or fibre material, when it is desired to spray
the mat with a liquid. Important fields of application are -
the production of fibre boards and especially particle
boards. The forming stations can be of several different
kinds. At the production of fibre boards sheets are often
formed on a wire from a suspension and the ligquid is then
added primarily to supply surface modifying additives. The
material can also be deposited dry or with admixed glue or
other additives only. The material can then be deposited
over a certain length of the mat, directly on this, usually
in the form of scveral layers of different qualities, or
cver a greater length of the mat by whirling the material
and depoéiting this in a special chamber equipped with fans.
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The inventionwill below be described primarily for the pro-
duction of particle boards from dry or merely moistened
particles by deposition on a conveyor, which constitutes the
most important field of application of the present inven-
tion.

The forming station for the production of a particle -
mat, which station can be rigidly installed or be movably
installed, connected with the mat conveydr, is adapted to
give a uniformly deposited mat at any operation conditions,
and great demands are made on the accuracy of this appara-
tus as a particle mat, whicﬁ has not been uniformly deposited,
does not give acceptable finished board materials. For
example, for a movably installed forming station, which moves
from one terminal position to an end position during simul-
taneous deposition of particles, and subsequently returns
to the terminal position without particle deposition, the
forming station is run by a driving motor, while the par-
ticle deposition is achieved by a separate motor. During
the period of particle deposition the amount of Jdeposited
particles must be constant, at the same time as the driving
motor must run the forming station at a constant speed. The
least deviation from the predetermined operating conditions
will inevitably bring about variations in the thickness of
the deposited particle mat and this will in its turn result
in a non-uniform weight by unit of volume of the particle
bed during the subsequent pressing, which might lead to
cassation. , .
| By the arrangement of liquid outlet means in fixed

connection with the forming station, according to the pre-

‘sent invention, these means will move at the same speed as

the forming station, which, as has been menticned above,
must move at a constant speed, in order that a uniform
particle mat will be obtained. As the addition of the
liquid is synchronous with the operation of the forming
station, a uniform addition of liquid over the entire par-
ticle mat will be attained. A uniform liquid distribution
on the entire top-side and/or under-side of the particle

mat is tﬁus obtained hereby, and this distribution is
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completely independent of the non-uniform speed of the mat
conveyor at start and stop.

According to a preferred embocdiment the operation
of the liquid addition equipment is started synchronously
with the motor for particle deposition in the forming sta-
tion, since liquid is to be added only during the period of
particle deposition and not during the return of the for-
ming station to the terminal position. It is, however,
within the scope of the invention, that the liquid addition
equipment is started synchronously with the driving motor
for the forming station, provided that suitable switching
means are provided, which means ensure, that no addition
is obtained at the return of the forming station to the
terminal position.

The definition, that the means for liquid feeding
are to be arranged in fixed connection to the forming sta-
tion, implies, according to the invention, that there must
not be any essential time delay of the movement of the
forming station with respect to the movement of the outlet
devices, which means, that these devices might be placed
at a distance from the forming station, if required. It is,
however, preferred that the means for supplying liquid
are fixedlv fitted on the forming station. In some cases
the mat conveyor is also moved during deposition when the
fofming station is movably arranged and this is within the
scope of the invention. In those cases the forming station
is fixedly mounted and the particles are deposited on a
continuously run mat conveyor, the liquid supply'means can
be mounted fixedly above the mat conveyor and at an arbi-
trary distance from the forming station. The greatest
advantages of the present invention are, however, obtained
when the employed forming station is movable.

At the present method the liquid is usually added,
finely divided by means of spray nozzles. The liquid can
in a known manner contain other additives, commonly used
at board production, such as surface modifying agents, e.g.
wax dispersions, gloss agents, anti-tack agents, agents for

regulation of the curing of the glued particles or formal-



10.

15.

20.

25.

30.

35.

5 - 0008566

dehyde absorbing agents. The liquid can according to the
invention be supplied to the top-side and/or the under-
side of the particle mat depending on the fact, whether

the liquid supply means have been arranged on either and/or
both of the sides of the forming station, which are turned
towards the mat conveyer.

The position of the nozzles with respect to the
forming station is not critical at the deposition of con-
tinuous mats, as long as their relative movement with
respect to the mat is uniform with that of the station. For
practical reasons and from considerations of space, it is
suitable to place the nozzles as near as possible to the
place of particle deposition. However, the particle deposi-
tion device often has a relatively great exterision in the
longitudinal direction of the bed, particularly when the
particles are whirled before the deposition, and if it in
this case is desired to spray the surface or the surfaces
of the bed, the nozzles must be placed outside the area for
particle deposition and thus at a considerable distance
from the centre of the particle supply. At the relative
movement of the forming station over the mat, the nozzles
for spraying the bed conveyor, the means for particle
deposition and the nozzles for spraying the top-side of
the bed, respectively, will sweep over different sections
of the mat. After the return and at repeated relative
movement over the mat, the particle deposition as well as
the spraying will, however, continue, where they were
previously interrupted, so that a continuous distribution
of both particles and liquid will be obtained along the
path. Both the particle deposition and the spraying are
generally satisfactorily tuned and no seams of any con-
sequences for the final quality of the board will be
caused. If the bed, prior to the pressing, is divided
into sections by forming a space devoid of particles
between the boards to be produced, this splitting can
thus normally be made independent of the scams between
the deposition and spraying sections and the seam, resulting

from the.particle deposition, will generally be present
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somewhere near the middle of the surface of the produced
board. Should there be problems to cbtain a uniform liquid
distribution at the seam for the liquid spraying between
the movements to and fro, cr if the demands on uniformity
are particularly great, the conditions can with advantage
be adapted in such a manner, that the intervening spaces
between the board sections are formed by removal of mate-
rial at the spraying seams

The liguid outlet means can be known devices for
feeding liquids, e.g. nozzles or spray nozzles, and should
have several atomizing nozzles or spray nozzles, the
number being adapted to the width of the particle mat,
the spraying angle and the height of the device to the
mat. The positioning is intended to give a uniform distri-
bution of the liquid over the width of the mat, which can
be difficult with respect to the fact, that the amount of
applied liquid often is rather small. The spray areas
covered by the nozzles should be adjusted to partial over-
lappiné. According to a particularly preferred embodiment,
nozzlies which give oval spraying patterns, are used and
the mAajor axis of the ovals are oriented across the longi-
tudinal direction of the bed, in order that the overlapping
can be enlarged without increasing the spray jets in the
longitudinal direction of the bed. The extension of the
spray pattern in the longitudinal direction of the bed is
set by the fact, that it must not be so great, that a uni-
form distribution over the surface cannot be obtained and
not so small, that minor variations in the relative move-
ment between the bed and the nozzles, particularly in the
seams between the different applying sections, will give rise
togreat variations in the sprayed amount. A suitable exten-
sion of the spray patterns of the nozzles in the longitudinal’
direction of the bed is between 5 and 50 cm and preferably
between 10 and 30 cm.

The liquid can be supplied by means of compressed air
via a dosage pump or other known dosage equipment, comprising
pressure .equalizing vessels and magnetic valves. The dosage

pump should, in order to obtain the most uniform distribution,
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be of that kind, which gives a fairly constant volume feed,
independent of the back pressure, and can e.g. be a dia-
phragm pump. Special pressure equalizing vessels are some-
times superfluous, e.g. if the conduit systems have such
a flexibility, that a certain volume of liquid under pres-
sure can be contained therein. Magnetic valves are preferred,
as they give a rapid response to opening and closing impulses.
They should be placed as near the nozzles as possible to ob-
tain the fastest response. The dosage means and optional
magnetic valves are suitable electrically operated , in
such a manner that they work simultaneously with the par-
ticle deposition from the forming apparatus. Normally the
particle deposition is started a second or so before the
relative motion between the forming station and the bed is
commenced in order to eliminate the effects of dead-time,
and it has often been found suitable to start the nozzles
at the same time as the particle deposition. Adjustment and
selection of start and stop points must, however, be made
individually for each installation.

The invention also relates to a device for carrying
out the above described process, said device comprising a
movable forming station, which at least on one side is pro-
vided with liquid supply means, whereby the driving device
of the latter is connected for synchronous operation with
the forming station. According to a preferred embodiment,
both of the sides of the forming station, which are turned
towards the particle mat, are provided with liquid supply
means, preferably nozzles or spray nozzles. The spray nozz-
les on each side of the forming station are run by a dosage

pump via a magnetic valve on the respective feed pipe and

. the pump and the magnetic valves are connected for simul-

taneous operation with the driving device of the forming
station for the deposition of particles. Preferably a double
dosage pump is used and each half of the pump feeds the
outlet means on the respective side.

The invention is below described schematically with
reference to the accompanying drawing. The description is,
however,'not intended to limit the invention. The figure is

a side-view of an installation for the production of par-
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7

ticle bocards with a forming station provided with and con-
nected to liquid dosage means, according to the invention.

A mat conveyor 1, which is an endless band, is ar-
ranged to be guided around guide rollers 2, 3, 4 and 5.
Guide roller 4 can be driven by a motor 6 in the direc-
tion of the arrow. The upper part of the mat conveyor 1
can be passed through a heating press 9. By means of a
strewing forming station 10, which can be replaced by any
other known forming device, a particle mat 11 is formed
on the conveyor. The forming station 10 moves on rollers
14 over guide rails 15 and hereby moves from its terminal
position by means of a driving motor 10a in the direction of
the arrow 12. Instantaneous with this movement particles are
deposited on the mat by means of a particle depositing de-
vice 13, likewize driven by a motor 13a.

On both sides of the forming station 10, which are
turned towards the bed conveyor 1, nozzles l1l7a and 17b are
fixedly fitted, and these are connected to a dosage device
18, consisting of a double diaphragm pump, to which liquid
is fed from preparation vessels 19a and b. On the respec-
tive connection conduit metering glasses 20a and b are ar-
ranged and are ccnnected via three-way valves 2la and b.
After the pump to the respective conduit are connected
pressure equalizing vessels 22a and b and, in connection
with the spray nozzles 17, magnetic valves 23a and b. If
the spray nozzles are operated by compressed air, this is
conveved to these from a pump 45 via a filter 46.and a re-

ducing valve 49. The compressed air can either be cperated

synchronous with the dosage pump 17 or be continuously con-
nected.

The motor of the dosage pump 18a and the magnetic
valves are operated synchronous with the particle depositing
device 13 in such a manner, that the pump 18 starts and
the magnetic valves 23 are cpened, when the motor of the de-
vice is started. This is obtained by connection 24a and b of
the motor l1l3a, the pump motor 18a and the magnetic valves via
the same -control switch 24.

when the forming station has reached its left hand
~
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terminal position, the motor of the particle depositing de-
vice is stopped, and when the control current to this is
switched off, the current to the pump is switched off at.the
same time and the magnetic valves 23 are closed, whereby

the ligquid supply ceases. The forming station thereafter re-
turns to the terminal station by means of the driving motor
without working of the particle deposition device, and there-
by of the liquid dosage device.

While the forming station forms a particle mat sec-
tion, as described above, the press 9 is closed. An inter-
vening space, free from particles, can, if desired, at the
same time be formed between the sections of the mat, which
are to be pressed by means of a brush, saw or the like 16,
which is moved at right angles across the width of the par-
ticle mat.

When the bed conveyor has conveyed the particle mat,
deposited from the forming apparatus into the press, the
forming apparatus is started anew at the relative position
on the particle mat, where it was stopped in the préceding
working step and here the dosage device also starts the
liquid supply. The spraying thus also starts at the point,
where it was previously interrupted.

At a continuously working device of the type descri-
bed above, the amount of added liquid is at operation;
adjusted with respect to the thickness of the particle mat,

i.e. with respect to the speed of the forming apparatus. One

advantage of the present process is that, if e.g. a thicker
particle mat is desired, thereby giving resulting thicker
board materials, it is only required that the speed of the
driving motor for the forming apparatus is reduced, whereby
the thickness of the particle mat will increase. As the
forming station hereby will move slower, while the liquid
supply equipment still supplies the same amount of liquid
per time unit, the thicker particle mat will be sprayed with
more liquid without requirements on adjustment of the dosage
equipment.
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CLAIMS

1. A method for supplying a liquid to a mat of wood
particles or the like, which is to be pressed to board mate-
rials, the mat being formed on a mat conveyor by means of a
forming station, characterized in that the liquid is supplied
to at least one of the sides of the mat via liquid supply
means, which are arranged in fixed connection to the forming
station, and the liquid supply is synchronous with the deposi-
tion of wood particles or the like from the forming station.

2. A method according to claim 1, characterized in
that the liquid outlet means are arranged on both sides of
the forming station, turned towards the mat, and the liquid
is supplied to the top-side and the under-side of the mat.

3. 2 method according to claim 1 or 2, characterized
in that the liquid is supplied at the operation of the means
for particle deposition of the forming station. '

4. A method according to any of the preceding claims,
characterized in that the forming station at the deposition
of particles is moved along the mat conveyor.

5. A device for supplying a liquid according to
claim 1 tc a mat of wood particles or the like (11l) to be
pressed to board materials, the mat being formed on a mat
conveyor (1) by a movably installed forming station (10),
characterized in that at least one of the sides of the
forming station is provided with liquid supply means (17),
with driving device (1l8a), arranged for synchronous opera-
tion with the forming station.

6. A device according to claim 5, characterized in
that both sides of the forming station (10) are provided
with liquid supply means (17a, b), the respective means
being connected to a dosage pump (18) via magnetic valves
(23a, b), whereby the dosage pump and the magnetic valves
are connected for synchronous operation with the driving
device (13a) of the forming station for deposition of par-

ticles.
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