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Description

The present invention relates to a method for
processing feedstok of vegetable origin, and in particu-
lar to a method for molding shaped products and an
apparatus for carrying out same.

The invention can be used for manufacturing chip
boards and bars from the wastes of the pulp and paper
and wood-working industries, from vegetable feedstock,
and for processing domestic wastes which are sorted
according to fractions in advance.

Processing wastes obtained from the woodworking
and pulp and paper industries is a priority problem in the
recycle feedstock processing industry. Production of
wood chipboards and squared bars from sawdust and
tree bark helps prevent excessive tree felling and thus
improve and plant's ecological situation. Furthermore,
the processing of domestic wastes accumulating
around cities has a favorable effect on air purity and
sanitarty conditions of the environment.

However, the existing industrial methods for
processing wastes of the woodworking industry use pol-
ymeric resins which are toxic to humans and animals as
binding agents. The problem is, therefore, that of dis-
pensing with toxic binding agents in the manufacture of
chipboards and bars.

Equipment used for carrying out the existing mold-
ing methods has, as a general rule, a very complicated
design because of the need to apply great molding
pressures.

Known in the art is a method for extruding plastic
materials to produce elongate articles. In the prior art
method, the material is forced through a die by applying
one or more kinds of energy, for example, heat energy,
ultrasonic oscillation energy, and electromagnetic
energy.

The apparatus used to carry out the above method
for extruding plastic materials comprises an extrusion
chamber which encloses a piston for propelling the
extrudable material which is formed into a product and a
die. The apparatus further comprises means for impart-
ing oscillatory movement to the piston, which means are
activated when a required amount of plastic material is
accumulated between the piston and the die in the
extrusion chamber. As the means are activated the pis-
ton performs a series of oscillations and pushes the
material through the die to shape it into an elongate
product. Following this, the outlet is closed, and a new
batch of material starts to be accumulated in the extru-
sion chamber.

Said means for imparting oscillatory movement to
the piston can, alternatively be an induction coil that
generates a variable electromagnetic field cooperating
with the piston, or another device for example, the
means comprises a nozzle to supply hot gas into the
chamber at the back of the piston, and an ignition plug.
A certain amount of gas is accumulated in the chamber
at the back of the piston and is ignited by a spark. The
pressure of the expanding gases forces the piston to
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move toward the die, thereby extruding the plastic mate-
rial. Under the effect of residual gas pressure, the piston
performs several oscillatory moves toward the die.

Said apparatus is used for extruding plastic materi-
als. It can only be used for molding elongate products
out of plastic materials when one portion adheres to the
other and is held in place by the cohesive forces
between the molecules of the plastic material, where-
upon the material is polymerized to turn into a continu-
ous and integral product.

The above method is unsuitable for molding mix-
tures comprising a plastic material as a binder and solid
filler particles if the latter have sufficiently large dimen-
sions, in which case no cohesion occurs between the
solids at the molecular level. Then, after the molded
product has left the extrusion chamber, and before the
binder has polymerized, the product is likely to disinte-
grate, i.e., the bond between the individual portions of
the extrudable mixture may be broken.

Apparatuses comprising units to prevent disintegra-
tion are used for molding mixtures of this type.

Known in the art is a method for molding shaped
products, comprising mixing a filler, containing specially
treated particles of vegetable origin, which are disinte-
grated and sorted according to fractions and of which
ones fraction is used, and a binder. The resultant mix-
ture is fed to a briquetting zone to form a briquette with
an axial passage-way, whereupon the briquette is
packed and advanced, to a molding zone, where a con-
tinuous shaped blank is produced by joining each suc-
cessive packed briquette to a preceeding one under
pressure. The blank is then heated, and products of
desired length are detached from the continuous
shaped blank thus produced (ref., for example, German
Patent No. 2,932,406, 1981).

An apparatus for carrying out the above method
comprises a charging and briquetting chamber, housing
a hole-making member, the geometric axis of which is
aligned with the molding axis of a blank, and a piston
displaceable along the molding axis, the chamber and
the piston being mounted on a frame and communicat-
ing with each other. The charging and briquetting cham-
ber communicates with a briquette molding chamber
which molds the briquettes into a continuous shaped
blank, and a heat treatment chamber provided with a
heater. The apparatus further comprises means for
dividing the blank into products of desired length (ref.,
for example, German Patent No. 2,932,406 A1, 1981).

The above apparatus is suitable for molding a mix-
ture comprising vegetable particles and a binder. A syn-
thetic polymeric material is used as the binder. To mold
the mixture, the polymeric material is first transferred to
a flowable state. For one portion of the molded mass to
better engage another, the piston endface is designed
so that its middle areas are offset backward relative to
the peripheral areas, i.e., a recess is formed. The
recess has a waving, rather than a smooth, surface, the
wave size decreasing toward the center. To prevent the
breakup of the continuous blank, the apparatus has a
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cooled and a heated portions in the blank passageway.
Furthermore, a gap is provided between the two pas-
sageway portions to provide heat insulation between
them.

To prevent the breakup the passageway is diverg-
ing along the path of the blank, the divergence being dif-
ferent for different portions.

The above-mentioned method for manufacturing a
continuous shaped blank uses an organic binder which
is by itself toxic to humans and animals. The preferred
filler is provided by the conifer chips which are easily
formed into a mat. To achieve the desired strength of the
final product, the above-mentioned patent provides for
attaining an intensive matting state of particles of vege-
table origin. Three bark cannot, in practical terms, be
used as a filler; if it has to be used, it must be disinte-
grated minutely. Particles of reduced size, however,
require growing amounts of the binder. To reduce the
consumption of the binder, this chip size increases,
thereby adsversely affecting the strength of the final
products.

The mixture is fed into the charging and briquetting
chamber by a triple reciprocation of a gate valve. This
procedure is required to remove the vapor-gas mixture
and toxic gases released from the polymeric binder.

A product manufactured by this method has a den-
sity of 0.35 to 0.85 g/cm?®. Moreover, the final product is
easily flammable and burns well, because it is manufac-
tured on the basis of an organic polymeric binder; also,
it swells readily and breaks up under the effect of mois-
ture.

It is an object of the present invention to develop a
method for molding shaped products from a mixture
comprising particles of vegetable origin and a binder,
which is a non-toxic mineral binder, and conducting the
molding process in a special molding chamber that
ensures a strong cohesion between individual triquettes
and prevents the breakup of the shaped blank during
the molding procedure, making it possible to obtain a
continuous, integral, nontoxic and hard-to-burn product.

It is also an object of the present invention to
develop an apparatus to carry out the above-mentioned
method, wherein the molding chamber for continuously
molding a shaped blank is designed to provide a strong
cohesion between individual briquettes and prevent the
breakup of the continous shaped blank molded from the
nontoxic mineral binder and particles of vegetable ori-
gin, and to obtain a continuous, strong, nontoxic and
hard-to-burn product.

These objects are attained by that, in a method for
molding shaped products, comprising mixing a filler
containing particles of vegetable origin, which are disin-
tegrated and sorted according to fractions and one frac-
tion of which is used, and a binder, the resultant mixture
is fed into a briquetting zone where a briquette with an
acial passageway is formed, whereupon the briquette is
packed and transferred to a molding zone where a con-
tinuous shaped blank is obtained by joining each suc-
cessive packed briquette to the preceeding one under
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pressure, and the blank is then heated and products of
desired length are separated from the continuous
shaped blank, in accordance with the invention the par-
ticles of vegetable origin in the fraction used have a size
of 0.002 to 10 mm and a moisture content of 4 to 15%,
the binder consists of the hemicelluloses released from
particles of vegetable origin under molding pressure,
the mixture is packed in the briquetting zone at a volume
ratio of 4:1 to 7:1, and the temperature is maintained
within 160 to 350°C, each successive packed briquette
is joined to the preceding one in the molding zone under
a specific pressure of 2 o 50 MPa and a temperature in
the range of 160 to 350°C, a conterpressure equal to at
least the molding pressure being generated as each
successive packed briquette is joined at the molded end
of the continuous molded blank, whereupon the contin-
uous blank is heat treated.

It is preferred that the binder is further selected from
the group consisting of magnesium oxides, calcium
oxide, aluminum oxide, iron oxide or their hydrates in an
amount of 30 to 50% of the filler weight.

It is advantageous that the binder further comprise
roasted magnesium-containing ores having 20 to 98%
of magnesium oxide at a temperature of 20 to 350°C in
an amount of 30 to 36% of the filler weight.

It is preferred that apart from the filler and binder,
use be made of a mixing agent, such as an aqueous
solution of a salt selected from the group consisting of
magnesium chloride and potassium chloride, with a
density of 1.1 to 1.6 g/cm®.

It is advantageous that prior to mixing with the
binder, the filler particles should be treated with an anti-
septic agent in an amount of 12 to 16% of the filler
weight.

Preferably, the antiseptic agent should be a sub-
stance selected from the group consisting of magne-
sium chloride, potassium chloride, sulfuric acid,
magnesium sulfate and calcium sulfate.

It is advantageous that prior to mixing with the
binder, the filler particles be treated with a fire retardant
in an amount of 30 to 50% of the filler weight.

It is also advantageous to use a fire retardan
selected from the group consisting of magnesium oxide
and calcium oxide.

It is preferred that the mixture be prepacked in the
briquetting zone to build up stresses in a direction nor-
mal to the blank molding axis and parallel to the base to
obtain the cross-sectional size of the blank following
prepacking.

It is preferable, during the briquetting procedure, to
provide the briquette facet serving as the base, with a
ridge the axis of which is parallel to the molding axis,
and to form on the opposite face of the briquette a slot
replicating the shape of the ridge, the axis of the slot
being parallel to the molding axis.

It is preferred that scrap obtained from the produc-
tion of arabogalactan and gums be used as the filler.

It is advantageous that tan waste resulting from tan-
ning extract production be used as the filler.
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Preferably, arabogalactan is to be used as the
binder in an amount of 5 to 37% of the filler weight.

It is useful that tar-impregnated wood be used as
the binder in an amount of 5 to 100% of the filler weight.

The above objects are also attained by that, in an
apparatus for performing the method for molding
shaped products, comprising a charging and briquetting
chamber, housing a hole-making member, the geomet-
ric axis of which is aligned with the molding axis of a
blank, and a piston displaceable along the molding axis,
a briquetting chamber for molding briquettes into a con-
tinuous shaped blank, and a heat treatment chamber
provided with a heater, said units being mounted con-
secutively on a frame and communicating with one
another, and also having means for dividing the contin-
uous blank into product, according to the invention, the
briquetting chamber has the shape of two multi-faceted
truncated pyramids interconnected along the perimeter
of the minor bases, the side faces of the pyramids being
rigidly secured to the frame so that the geometric axis of
the pyramids coincides with the molding axis of the con-
tinuous blank, the major base of one of the pyramids
being joined along the perimeter thereof with the charg-
ing and briquettin chamber, and the major base of the
other pyramid being connected along the perimeter
thereof to the heat treatment chamber, the hole-making
member having the shape of a truncated cone, the
length of which is equal to at least three times the length
of the piston stroke, and being cantilevered to the end
face of the piston, the apparatus further having mixture
heating means received in the charging and briquetting
chamber, a cooling chamber secured to the frame and
communicating with the heat treatment chamber, and
means for applying a counter-pressure to the continu-
ous shaped blank, said means being located in the cool-
ing chamber and intended to press the cooling chamber
walls against the continuous blank, as the continuous
blank is molded, with a pressure equal to at least the bri-
quette molding force.

It is advantageous that the means for applying
counter-pressure to the continuous molded blank con-
tain two plates located on the respective parallel mold-
ing axes of the side walls of the cooling chamber for
movement relative to said walls and coupled kinemati-
cally to a power drive.

It is preferred that the taper angle of the hole-form-
ing member lie within the range of 1 to 5 degrees, and
the taper angle of the truncated pyramid connected to
the charging and briquetting chamber be 10 to 12
degrees greater than the taper of the hole-forming
member.

Advantageously, the means to heat the mixture in
the charging and briquetting chamber should contain
two electrodes connected to a power supply, one of the
electrodes being located in the passageway provided in
the hole-forming member and electrically coupled to
said member, an insulating spacer being provided
between the hole-forming member and the piston, and
the other electrode being coupled electrically to the
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housing of the briquetting chamber.

Preferably, the apparatus should contain an insert
to shape a ridge, located in the charging and briquetting
chamber on the base thereof, and an insert to produce
a slot replicating the shape of the ridge, on the chamber
wall opposite to the base, the axes of the ridge and slot
being parallel to the molding axis.

It is advantageous that the apparatus contain
means to prevent the wear of the inside surface of
chamber walls, located in the charging and briquetting
chamber, the heat treatment chamber and the cooling
chamber.

It is preferred that the means to prevent the wear of
the side walls of the chambers contain plates of a wear-
resistant material, which are mounted on the chamber
walls.

It is advantageous that the apparatus contain mix-
ture packing means located in the charging and briquet-
ting chamber.

Preferably, the mixture packing means contains two
pistons coupled kinematically to a power drive, the ends
of the pistons serving as the side walls of the charging
and briquetting chamber and the axes of which are per-
pendicular to the molding axis of the continuous shaped
blank.

The invention is described below with reference to a
particular embodiment thereof and to the accompany-
ing drawings, wherein:

Fig. 1 is a partially exploded view of an apparatus
for molding shaped products, according to
the invention;

is a longitudinal sectional view of a consec-
utively connected charging and briquetting
chamber, a molding chamber, and a heat
treatment chamber with a continuous
shaped blank being molded, according to
the invention;

is a partially exploded view of the charging
and briquetting chamber with inserts,
according to the invention;

is a general view of a finished product hav-
ing a central opening and faces provided
on one side of the product, according to the
invention;

is a cross-sectional view of means to apply
counterpressure to the continuous shaped
blank, provided on the cooling chamber,
according to the invention;

is a sectional view along the line Y1-Y1 in
Fig. 1 of means for prepacking the mixture
in the charging and briquetting chamber in
a position when the chamber is charged
with the mixture, according to the inven-
tion;

is ibid., in a position when the mixture is
packed to the cross-sectional size of the
blank, according to the invention; and

is a view of the apparatus for molding

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6a

Fig.6b

Fig. 7
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shaped products, according to the inven-
tion.

The present method far molding shaped products,
for example, squared bars, is carried out as follows:

First, a filler and binder are prepared.

The filler is prepared from particles of vegetable,
origin, for example, wood sawdust, shavings and chips,
wastes of the pulp and paper industry, such as paper
dust and cuttings, tree bark, crushed twigs and
branches, cotton plant stalks, rice husks, and seaweed.
The particles of vegetable origin used in the present
method have a moisture content of 4 to 15%. If the
moisture content of particles of vegetable origin is
higher than this range, they are dried with hot air to
remove excess moisture. The filler is comminuted and
sorted according to fractions. The fraction used in the
method has a size preferably within 0.02 to 10 mm. The
smaller the size of particles of vegetable origin the bet-
ter they are impregnated with the binder or mixing
agent.

The binder is obtained from the hemicelluloses of
particles of vegetable origin which are released under
molding pressure, hemicelluloses being substances
binding cellulose and lignin.

The binder and filler are then blended to obtain a
mixture which is supplied to the briquetting zone, bri-
quettes having an axial passageway being obtained
from the mixture. After briquetting, the mixture is packed
at a volume ratio of 4:1 to 7:1, preferably 6:1. Packing
helps remove air pockets and minimize the size of pores
between the particles. The temperature in the briquet-
ting zone is maintained within the range of 160 to
350°C, at which the particles of vegetable origin are
plasticized.

Following this procedure, the mixture is directed
into the molding zone, where a first briquette is molded.
A continuous shaped blank is molded in the molding
zone by joining each successive packed briquette to the
preceding one under a specific pressure of 2.4 to 50
MPa and a temperature lying within the range of 160 to
350°C.

As each successive packed briquette is joined at
the side of the molded end of the continuous shaped
blank under pressure, a counterpressure of a force
equal to, or greater than, the molding force is created,
and the vapor-gas mixture is removed.

Next, the continuous shaped blank is heated to
300°C to carry out the hemicellulose polymerization
process, whereupon it is advanced to the cooling zone
where the temperature of the continuous shaped blank
is reduced gradually to the ambient temperature.

Products of desired length are detached from the
continuous shaped blank.

In an alternative embodiment, the binder is further
selected from among substances in the group consist-
ing of magnesium oxide, calcium oxide, aluminum
oxide, iron oxide or their hydrates, in an amount of 30 to
50% of the filler weight.
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The binder is obtained from magnesium-containing
ores having a magnesium oxide content in the range of
20 to 80%, for example, Sorel's cement, which is a mag-
nesite powder at a temperature of 20 to 350°C. This is
advantageous if a Sorel's cement producing facility is
situated close to the site where the present method is
practised.

In some instances, depending on the binder com-
position, the filler and binder are supplemented with a
mixing agent, which is an aqueous solution of magne-
sium chloride or potassium chloride at a density of 1.18
to 1.6 g/om®.

All the substances listed as binder and mixing
agent are not toxic to humans, so the products obtained
by the present method are not toxic either.

To impart improved biological stability to the molded
product, i.e., to prevent rotting and damage by insects,
the filler is treated, prior to mixing with the binder, with
an antiseptic agent in an amount of 12 to 16% of the
weight of the filler. The antiseptic is selected from the
group consisting of magnesium chloride, potassium
chloride, sulfuric acid, magnesium sulfate and calcium
sulfate.

As the binder is mixed with the filler, the binder is
hydrated, as a result of which large amounts of heat are
liberated. A thermal field, which reduces sharply the
setting time of the mixture, is formed around each filler
particle.

In the method for manufacturing products from a
filler and binder, the binder is obtained from hemicellu-
loses released from the cells of particles of vegetable
origin during the molding. Simultaneously, the natural
moisture contained in the cells and between cells is
removed. Also, the himicellulose is polymerized to
envelop the particles and produce an integral blank.
The products obtained in this case, however, are easily
flammable and rottable.

When products are manufactured with, for example,
magnesium oxide used as the binder, the magnesium
atoms are distributed over the outer surface of cells.
Magnesium oxide cannot penetrate into the cell interior
through the membrane. When an integral blank is
obtained, the following phenomena occur: first, polym-
erization of the hemicellulose and, second, formation of
a crystalline lattice of magnesium atoms surrounding
the cells.

Depending on the desired physical characteristics
of the final products, i.e., whether the materials are used
for structural or facing purposes, a mixing agent is
added to the mixture at the preparation stage. Magne-
sium chloride, for example, is used as the mixing agent.
Magnesium chloride is capable of penetrating through
the membrane into the interior of cells of vegetable par-
ticles.

As an integral product is molded, first, the hemicel-
lulose is polymerized and, second, a crystalline lattice
of magnesium atoms is formed. Magnesium atoms
located inside and around the cells are involved in the
formation of the lattice. As a result, products obtained
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with the addition of magnesium chloride have a very
high strength. Magnesium chloride is also used as a fire
retardant. Therefore, products to which this fire retard-
ant is added make poor burners. Crystallization is com-
pleted essentially within 72 hours. The physico-
chemical properties of finished products are stabilized
within a month's time.

To improve the fire resistance of final products, the
filler is treated, prior to mixing with the filler, with a fire
retardant in an amount of 30 to 50% of the filler weight.
The fire retardant is either magnesium oxide or calcium
oxide, which are non-toxic for humans. In the briquetting
zone, the mixture portion is packed to remove air and
vapor therefrom. Packing is effected by applying a force
in a direction perpendicular to the molding axis of the
continuous shaped blank, parallel to the base thereof.
Packing is continued until the cross-sectional size of the
blank is reached. As a briquette is formed, its face serv-
ing as the base is provided with a ridge whose axis is
parallel to the molding axis, while the opposite face is
provided with a slot replicating the shape of the ridge.
This makes it possible to form a denser ridge, because
the finer fractions settle down to form a denser layer.
Thefiller is provided by scrap resulting from the produc-
tion of arabogalactan and gums. It can be used inde-
pendently or in a mixture with sawdust. The filler can
also be provided by tan wastes resulting from the pro-
duction of tanning extracts, both independently and in a
mixture with sawdust. Alternatively, arabogalactan is
used as the binder. Depending on the kind of the prod-
uct to be obtained, the amount of abarbogalactan varies
from 5 to 37% of the filler weight. In the production of
bars, the amount of arabogalactan varies within the
range of 5 to 37%, depending on the kind of filler used.
During chipboard production, ababogalactan is used in
an amount of 5 to 15% of the filler weight. Alternatively,
tar-impregnated wood can be used as the binder in pre-
paring a mixture in amounts of 5 to 100% of the filler
weight. The tar-impregnated wood is a crushed stump
and adjoining areas of pine-tree roots. Products
obtained with use of the tar-impregnated wood have a
very high bending strength and can withstand stresses
of up to 60 MPa.

An apparatus for molding shaped products com-
prises a charging and briquetting chamber 1 (Fig. 1)
which is provided with a charging bin 2 and is mounted
on a frame 2. The chamber 1 is joined along the perim-
eter of the outlet opening thereof to a chamber 4 that
molds briquettes into a continuous shaped blank. The
chamber 1 accommodates an axially displaceable pis-
ton 6 which is connected, via a reducing gear, to a
hydraulic drive (not shown in Fig. 1).

The endface of the piston 5 carries a cantilevered
member 6 to form an opening having an axis coinciding
with the molding axis X-X of a continuous shaped blank
7. The member 6 is a truncated cone, the length of
which is equal to at least three times the length of the
stroke of the piston 5. The taper of the member 6 lies
within the range of 1 to 5 angular degrees.
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A heat treatment chamber 8 is joined along the
perimeter to the outlet of the molding chamber 4. The
chamber 4, and 8 are mounted on the frame 3. The heat
treatment chamber 8 is provided with a heater 9 which
is, in the embodiment described herein, an electric
heater mounted on the outside surface of the chamber
8. The outlet of the chamber 8 is connected along the
perimeter thereof to a cooling chamber 10, which is also
mounted on the frame 3. The chamber 10 contains a
series of sections, so the continuous shaped blank 7
cools down as it passes through them.

The apparatus is provided with means 11 for divid-
ing the blank 7 into products of desired length. In the
embodiment described herein, the means 11 comprises
a saw 12 with a power drive 13.

One of the sections of the cooling chamber 10 is
provided with means 14 to apply a counterpressure to
the continuous shaped blank 7. The means 14 is
intended to urge the side walls of the ceooling chamber
against the blank 7 during briquette molding with a force
equal to, or larger than, the brequette molding pressure.

In the embodiment described herein, the briquet-
ting chamber 4 comprises two multi-faceted truncated
pyramids 15 and 16 joined together along the perimeter
of the minor bases thereof. The side facets of the pyra-
mids 15 and 16 are rigidly secured to the frame 3 so that
the geometric axis of the pyramids 15 and 16 is aligned
with the molding axis X-X of the continuous blank 7. The
major base of the pyramid 15 is joined along the perim-
eter thereof to the charging and briquetting chamber 1.
The major base of the other pyramid 16 is joined along
the perimeter thereof to the heat treatment chamber 8.
This design of the molding chamber 4 makes it possible
to prevent the breakdown of the continuous blank 7
when the piston 5 moves back to permit the chamber 1
to receive a successive portion of the mixture. Further-
more, the taper angle of the truncated pyramid 15is 10
to 12 angular degrees larger than the taper of the hole-
forming member 6 and varies from 20 to 25 angular
degrees.

The mixture 17 (Fig. 2) entering the charging and
briquetting chamber 1 should not be allowed to cool, so
that apparatus comprises means 18 for heating the mix-
ture. One electrode, 19, of the means 18 contacts the
casing of the chamber 1, and the other electrode, 20, is
located in a passageway 21 of the member 6. The elec-
trodes 19 and 20 are connected to a power supply 22.
The passageway 21 is reinforced, and the end of the
electrode 21 is coupled electrically with the member 6.
An insulating spacer is palced between the member 6
and the piston 5, and a part of the electrode 20 extends
through the passageway insider the piston 5 and is insu-
lated from the piston 5 by a spacer 24.

The charging and briquetting chamber 1 (Fig. 3)
contains an insert 25 to produce a ridge on the base 26
of the chamber 1. The opposite wall 27 of the chamber
1 is provided with an insert 28 to produce a slot replicat-
ing the shape of the ridge. The well 27 has an opening
29 to allow a mixture to be charged into the chamber 1.
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The chamber 1 consists of two parts 30 and 31 which
are interconnected by a flange 32.

If needed, a product 33 (Fig. 4) having facets 34
can be obtained. To this end, special inserts (not shown
in Fig. 3) are placed in the chamber 1 to produce the
facets.

Means are provided to prevent mechanical damage
and wear of the inside surface of the chamber walls.
The means comprises plates 35 (Fig. 3) of a wear-
resistant material which replicate the shape of the
inside surfaces of the chamber walls and are provided
on the walls of all the chambers 1, 4, 8 and 10.

The means 14 (Fig. 5) to apply counterpressure to
the continuous shaped blank comprises two plates 36
and 37 which are located in the last section, on the side
walls of the cooling chamber 10. The plates 36 and 37
are pressed against the side walls of the chamber 10 by
pressure members 38. At the points of contact with the
plates 36 and 37, the pressure members 38 have a
spherical surface 39. The end of the pressure 38 is con-
nected, via a reducing gear 40, to a power drive 41. The
pressure members 38 are kinematically interconnected
with one another by a shackie 42. When in the chamber
10, the continuous shaped blank moves in guides 43
and 44.

The apparatus also comprises means for prepack-
ing the mixture in the charging and briquetting chamber.
In the embodiment described, the means comprises
two pistons 45 and 46 (Figs. 6a and 6b), the endfaces of
which serve as the side walls of the charging and bri-
quetting chamber. The axes of the pistons are perpen-
dicular to the molding axis X-X. The piston 45 and 46
are coupled kinematically to hydraulic power drives (not
shown in Fig. 6).

Fig. 6a shows the pistons 45 and 46 in a position
when the mixture is charged into the chamber 1. Fig. 6b
shows the pistons 45 and 46 in a position when the mix-
ture has been packed to the cross-sectional size of the
shaped blank being molded.

The apparatus for molding shaped products com-
prises a unit 48 (Fig.7) for crushing chips 47 and tree
bark. It can be used for crushing any particles of vege-
table origin. The unit 48 is connected by a pipeline to a
screen 49 provided to separate the crushed filler parti-
cles into fractions. The screen 49 is connected by a
pipeline to a dryer 50. The dryer is intended to dry the
crushed particles in a fluidized bed. The dried filler par-
ticles are collected in an accumulator bin 51.

The binder is prepared from a mineral stock. The
apparatus comprises an ore roasting furnace 52 and a
conventional type crusher. A ball mill is used in the
embodiment described.

A screw-type mixer 54, having a screw connected
to an electric power drive 55, is provided for mixing the
filler and the binder.

The apparatus further comprises tanks 60 and 51
for antiseptic and fire retardant solutions, which are
pumped from said tanks via pipelines 56 and 57 and
valves 58 and 59, respectively, to the mixer 54. A mixing
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agent tank 62, connected via a valve 63 and pipeline 64
to the mixer 54, is further provided in the apparatus.

When a board 66 is to be molded, the mixture 17 is
emptied from the mixer into a mold 65. Molding is
effected by a press 67.

The apparatus is operated as follows:

Wood wastes, for examples, chips 47 (Fig. 7) and
wood bark are fed into the crushing unit 48. The
crushed filler, particles are advanced to the screen 49
where they are screened to separate fractions of a par-
ticle size of 0.002 to 10 mm. The moisture content of the
particles is monitored continuously to be within 4 to
16%. In this case, the particles are dried with hot air in
the fluidized bed dryer 50. The prepared filled is trans-
ferred to the accumulator bin 51.

Depending on the desired properties of final prod-
ucts, i.e., density, bending strength and hardness, the
binder is chosen alternatively from hemicelluloses of
particles of vegetable origin released during the mold-
ing process, or an additional mineral binder. When mag-
nesium oxide is used as the binder, the magnesium-
containing ore is pre-roasted in the roasting furnace 52.
Upon roasting, the ore lumps are crushed in the crusher
53, which is a ball mill in the embodiment described.

The powdered magnesium oxide flows into the
screw-type mixer 54 which is also supplied at a desired
ratio from the accumulator bin 51. The filler and binder
are blended in the mixer 54 and the resultant mixture 17
is fed to the charging bin 2 of the apparatus for molding
a continuous shaped blank. The charging bin is
mounted over the charging opening 29 of the charging
and briquetting chamber 1.

For the mass to set better, the mixer 54 is supplied
with an aqueous solution of magnesium chloride at a
density of 1.2 g/cm® as a mixing agent. The mixing
agent is supplied from the tank 62 via the pipeline 64.

To render the molded products resistant to fire and
mildew fungi, the filler is treated with an aqueous solu-
tion of magnesium chloride at a density of 1.18 g/cm?® as
an antiseptic agent, and with magnesium oxide in dry
powder form as a fire retardant, which solution and pow-
der are fed in, at a desired ratio from the tanks 60 and
61 into the mixer 54.

As the mixture 17 (Fig. 1) is charged into the charg-
ing and briquetting chamber 1 the piston 5 is withdrawn
to the far left position, and the piston 45 (Fig. 6) and 46
are also withdrawn to a position in which the mixture is
charged in. The chamber 1 is loaded with the mixture
over 10 seconds.

Upon charging, the mixture is, packed in a direction
perpendicular to the molding axis. For this purpose, the
piston 45 and 46 are moved toward the molding axis.
Since the endfaces of the pistons 45 and 46 serve as
walls of the chamber 1 in a position when they are
advanced to the closest possible distance from the
molding axis, the mixture in the chamber 1 acquires the
cross-sectional size of the blank 7.

A briquette is then formed, as the piston moves
toward the molding chamber 4. The briquette is pro-
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vided with an axial passageway. The mixture is packed
at a volume ratio of 4:1 to 7:1, preferably 6:1. Simultane-
ously, a ridge and a slot are formed in the briquette, the
ridge being provided from below. Since the finer parti-
cles settle down the ridge has a more solid structure.
When the mixture is packed air pockets are removed
and the size of pores between the particles is reduced.
The temperature of the mixture in the chamber 1 is
maintained within 160 to 350°C by connecting the elec-
trodes 19 and 20 to the power supply 22. The particles
of vegetable origin are plasticized at this temperature.

The piston 5 is then retracted to the far left position
and a new batch of mixture 17 is admitted into the
chamber 1, i.e., the briquetting process is repeated.
Meanwhile, at the end of the stroke of the piston 5 the
preceding molded briquette is pushed by the piston into
the molding chamber 4. The briquette is first admitted
into thee part of the chamber 4, which is defined by the
pyramid 15 and the cross-sectional area of which
decreases along the path of the briquette. In this part of
the chamber 4, each successive briquette is joined to
the preceding briquette under a specific pressure of up
to 30 MPa. As a result, a continuous, shaped blank 7 is
obtained.

As each successive briquette is joined to the pre-
ceding one, a force equal to, or larger than, the molding
pressure is applied to the blank 7 at the molded end
thereof, while the plates 36 and 37 are urged against
the side walls of the chamber 10.

As the piston 5 is withdrawn to the starting position,
no force is applied to maintain the mixture in the molded
state, yet the breakup of the mixture is prevented by the,
tapered surface of the hole-forming member 6 since the
length of the member 6 exceeds three times the length
of the stroke of the piston 5.

When a sufficient number of compressed griquettes
has accumulated in the first part of the molding cham-
ber 4 the blank 7 is pushed into the second part of the
chamber 4 defined by the pyramid 16 of increasing
cross-section. In this part Of the chamber 4, the
breakup of the mixture toward the piston 5 is prevented
by the widening free passage area of the chamber 4.

Vapors and gases released upon molding are
vented through the central opening in the blank 7.
These vapors and gases tend to expand the molded
mixture. Under the pressure of the released vapors and
gases, the blank 7 slowly increases its size, assuming
the desired shape at the outlet of the chamber 4.

The molded blank 7 which has entered the second
part of the chamber 4 cannot break up toward the piston
because, once through the smallest cross-sectional
area of the chamber 4 the cross-sectional area begins
to widen, as indicated above, in the absence of a force
exceeding the molding force that could return the blank
back.

The chamber 4 is where the polymerization of
hemicellulose begins and where the blank is trans-
formed into a solid product.

Next, the continuous shaped blank 7 enters the
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heat treatment chamber 8 where the temperature is
maintained within the same range of about 300°C. In
this chamber, hemicellulose polymerization occurs, i.e.,
the mixture sets and the blank 7 is transformed into a
solid continuous shaped blank 7.

Then, the continuous shaped blank 7 is fed into the
cooling chamber 10 comprising a series of sections. As
the blank 7 passes through the sections it is cooled to
the ambient temperature.

When out of the cooling chamber 10, the continu-
ous shaped blank 7 is cut up into products 33 which are
piled up in stacks. To manufacture chipboards 66, the
mass is extruded from the mixer directly into the mold
65 and molded by a press 67.

The present method is suitable for manufacturing
molded products, for example, squared bars for making
residential houses, chipboards for facing walls and mak-
ing furniture, etc. Products obtained by the present
invention are non-toxic, are not flammable and do not
rot. They are produced by waste-free and ecologically
clean techniques, i.e., they do not contaminate the envi-
ronment.

Claims

1. A method for molding shaped products, comprising
the steps of:

mixing a filler comprising particles of vegetable
origin, which are crushed and sorted and one
fraction of which is used, and a binder;

feeding the resultant mixture to a briquetting
zone where a briquette is formed with an axial
passageway and packed;

transferring the briquette to a molding zone
where a continuous shaped blank is obtained
by joining each successive packed briquette to
the preceding one;

heating the blank; and

cutting products of required length from the
resultant continuous shaped blank,

characterized in that

the particles of vegetable origin in the fraction
used have a size of 0.002 to 10 mm at a mois-
ture content of 4 to 15%;

the binder is obtained from helicelluloses
released from particles of vegetable origin
upon molding; and

the mixture is packed in the briquetting zone at
a volume ratio of 4:1 to 7.1, and the tempera-
ture is maintained within the range of 160 to
350°C;

each successive packed briquette is joined to
the preceding one in the molding zone under a
specific pressure of 2 to 50 MPa and a temper-
ature in the range of 160 to 350°C;

a counterpressure being applied as each suc-
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cessive packed briquette is joined to the
molded end of the continuous shaped blank
with a force at least equal to the molding pres-
sure, whereupon the continuous shaped blank
is heat treated.

A method as claimed in claim 1, characterized in
that the binder is a substance selected from the
group consisting of magnesium oxide, calcium
oxide, aluminum oxide, iron oxide or hydrates
thereof in an amount of 30 to 50% of the weight of
the filler.

A method as claimed in claim 1, characterized in
that binder is further obtained from roasted magne-
sium-containing ores with a magnesium oxide con-
tent of 20 to 98% at a temperature of 20 to 350°C,
in an amount of 30 to 36% of the weight of the filler.

A method as claimed in claims 2 and 3, wherein a
mixing agent is used in addition to the filler and
binder, characterized in that the mixing agent is an
aqueous solution of a salt selected from the group
consisting of magnesium chloride or potassium
chloride, with a density ranging from 1.18 to 1.6
glem®.

A method as claimed in claims 1 to 4, characterized
in that prior to mixing with the binder, the filler parti-
cles are treated with an antiseptic agent in an
amount of 12 to 16% by weight based on the weight
of the filler.

A method as claimed in claim 5, characterized in
that the antiseptic is a substance selected from the
group consisting of magnesium chloride, potassium
chloride, sulfuric acid, magnesium sulfate and cal-
cium sulfate.

A method as claimed in claims 1 to 5, characterized
in that prior to mixing with the binder, the filler parti-
cles are treated with a fire retardant in an amount of
30 to 50% of the weight of the filler.

A method as claimed in claim 7, characterized in
that the fire retardant is a substance selected from
the group consisting of magnesium oxide or cal-
cium oxide.

A method as claimed in claim 1, characterized in
that the mixture is prepacked in the briquetting zone
by applying forces in a direction perpendicular to
the molding axis of a blank and parallel to she base
until the cross-sectional size of the blank is attained
upon preliminary packing.

A method as claimed in claim 10, characterized in
that as a briquette is molded its facet serving as the
base thereof is provided with a ridge, the axis of
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which is parallel to the molding axis, and the oppo-
site facet is provided with a slot replicating the
shape of the ridge, having an axis parallel to the
molding axis.

A method as claimed in claim 1, characterized in
that the filler is scrap obtained from the production
of arabogalactan and gums.

A method as claimed in claim 1, characterized in
that the filler is tan waste obtained from the produc-
tion of tanning extracts.

A method as claimed in claim 11, characterized in
that the binder is arabogalactan in an amount of 5
to 37% of the weight of the filler.

A method as claimed in claims 11 and 12, charac-
terized in that the binder is tan waste in an amount
of 5 to 100% of the weight of the filler.

An apparatus for carrying out a method for molding
shaped products, comprising a charging and bri-
quetting chamber (1) containing a hole-forming
member (6), the geometric axis of which is aligned
with the molding axis (x-x), and a piston (5) dis-
placeable along the molding axis, the chamber (1)
being mounted on a frame (3) in sequence and
communication with a chamber (4) for molding bri-
quettes into a continuous shaped blank and a heat
treatment chamber (8) provided with a heater (9),
and also means (11) for separating the continuous
blank into products, characteriezd in that the cham-
ber (4) for molding the briquettes comprises two
multi-faceted truncated pyramids (15, 16) joined
together along the perimeter of their minor bases,
the side facets of which are rigidly secured to the
frame (3) so that the geometric axes of the pyra-
mids (15, 16) coincide with the molding axis (x-x) of
the continuous blank, the major base of one of the
pyramids (15) is joined along the perimeter thereof
to the charging and briquetting chamber (1), and
the major base of the other pyramid (16) is joined
along the perimeter thereof to the heat treatment
chamber (8), the hole-forming member (6) being a
truncated cone, the length of which is at least three
times the length of the piston (5) stroke and being
cantilevered to the endface of the piston (5), the
apparatus further comprising mixture heating
means (18) located in the charging and briquetting
chamber (1), a cooling chamber (10) mounted on
the frame (3) in communication with the heat treat-
ment chamber (8), and means (14) for applying a
counterpressure to the continuous shaped blank,
located in the cooling chamber (10) and intended to
urge the walls of the cooling chamber (10) against
the continuous blank as the continuous blank (7) is
molded, with a force at least equal to the briquette
molding force.
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An apparatus as claimed in claim 15, characterized
in that the means (14) for applying counterpressure
to the continuous shaped blank comprises two
plates (36, 37) located on the respective parallel
molding axes (x-x) of the side walls of the cooling
chamber (10) for movement relative to said walls
and kinematically coupled to a power drive (41).

An apparatus as claimed in claims 15 and 16, char-
acterized in that the taper of the hole-forming mem-
ber (6) lies within the range of 1 to 5 angular
degrees, the taper angle of the truncated pyramid
(15) joined to the charging and briquetting chamber
is 10 to 12 angular degrees larger than the taper of
the hole-forming member (6).

An apparatus as claimed in claims 15to 17, charac-
terized in that the mixture heating means (18) in the
charging and briquetting chamber (1) comprises
two electrodes (19, 20) connected to a power sup-
ply (22), one of which is situated in a passageway
(21) provided in the hole-forming member (6) and is
connected electrically to said member (6), and
insulating spacer being placed between the hole-
forming member (6) and the piston (5) and the other
electrodes (20) is connected electrically to the cas-
ing of the briquetting chamber (1).

An apparatus as claimed in claims 15to 17, charac-
terized in that it comprises an insert (25) for produc-
ing a ridge, located in the charging and briquetting
chamber (1) on the base (26) thereof, and an insert
(28) for forming a slot replicating the shape of the
ridge, located in the wall (27) of the chamber (1)
opposite to the base (26).

An apparatus as claimed in claim 15, characterized
in that it comprises means for preventing the wear
of the inside surface of the chamber walls, located
in the charging and briquetting chamber (1), in the
briquette molding chamber (4), in the heat treat-
ment chamber (8), and in the cooling chamber (10).

An apparatus as claimed in claim 20, characterized
in that the means for preventing the wear of the side
walls of the chambers comprises plates (36, 37) of
a wear-resistant material, which are mounted on
the walls of the chambers (1, 4, 8, 10).

An apparatus as claimed in claim 15, characterized
in that it comprises a mixture packing means
located in the charging and briquetting chamber

(1).

An apparatus as claimed in claim 22, characterized
in that the mixture packing means comprises two
pistons (45, 46) coupled kinematically to a power
drive, the end-faces of which serve as the side walls
of the charging and briquetting chamber (1) and the
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axes of which are perpendicular to the molding axis
(x-x) of the continuous shaped blank.

Patentanspriiche

1.

Verfahren zum Formen von geformten Produkten
mit den Schritten, da man

- einen Fullstoff, der Partikel pflanzlicher Her-
kunft umfaBt, die zerkleinert und fraktioniert
werden und deren eine Fraktion verwendet
wird, mit einem Bindemittel vermischt;

- die entstandene Mischung in die Brikettierzone
einspeist, wo ein Brikett mit einem axialen
Durchtritt geformt und verdichtet wird;

- das Brikett in eine Formzone Uberfiihrt, wo ein
kontinuierlicher Rohling durch Anpressen
jedes nachfolgenden verdichteten Briketts an
das vorangehende gebildet wird;

- den Rohling erhitzt, und

- Erzeugnisse erforderlicher Lange vom kontinu-
ierlichen profilierten Rohling abtrennt,

dadurch gekennzeichnet, daB

- die Partikel in der zur Verwendung kommenden
Fraktion eine GréBe von 0,002 bis 10 mm und
eine Feuchte von 4 bis 15 % haben;

- als Bindemittel die beim Formen freiwerdenden
Hemizellulosen der Partikel pflanzlicher Her-
kunft eingesetzt werden;

- die Mischung in der Brikettierzone in einem
Volumenverhaltnis von 4:1 bis 7:1 verdichtet
wird und die Temperatur in einem Bereich von
160 bis 350° C gehalten wird;

- das Anpressen jedes nachfolgenden verdichte-
ten Briketts an das vorangehende in der Form-
zone bei einem spezifischen Druck von 2 bis
50 MPa und einer Temperatur von 160 bis 350°
C erfolgt;

- wahrend des Anpressens jedes nachfolgenden
verdichteten Briketts ein Gegendruck vom
geformten Ende des kontinuierlichen profilier-
ten Rohlings her erzeugt wird mit einer Kraft,
die mindestens der Presskraft gleich ist,
wonach der kontinuierliche profilierte Rohling
einer Warmebehandlung ausgesetzt wird.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB man als Bindemittel zusétzlich einen Stoff,
der aus der Gruppe ausgewahlt ist, welche aus
Magnesiumoxid, Calciumoxid, Aluminiumoxid,
Eisenoxid oder deren Hydraten besteht, in einer
Menge von 30 bis 50 % der Flllstoffmasse verwen-
det.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, da man als Bindemittel zusatzlich geréstete
magnesiumhaltige Erze mit einem Gehalt an
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Magnesiumoxid von 20 bis 98 % bei einer Tempera-
tur von 20 bis 350° C in einer Menge von 30 bis 36
% der Fillstoffmasse verwendet.

Verfahren nach den Anspriichen 2 und 3, bei dem
man auBer dem Fillstoff und Bindemittel eine
Anmachfllissigkeit einsetzt, dadurch gekennzeich-
net, dafB es sich bei der Anmachflissigkeit um eine
waéssrige Losung eines Salzes, das aus der Gruppe
ausgewahlt ist, welche aus Magnesiumchlorid oder
Kaliumchlorid besteht, mit einer Dichte von 1,18 bis
1,6 g/lem® handelt.

Verfahren nach den Anspriichen 1 bis 4, dadurch
gekennzeichnet, da man vor dem Vermischen mit
dem Bindemittel die Fullstoffpartikel mit einem Anti-
septikum in einer Menge von 12 bis 16 % der Fllst-
offmasse behandelt.

Verfahren nach Anspruch 5, dadurch gekennzeich-
net, da man als Antiseptikum einen Stoff einsetzt,
der aus der Gruppe ausgewahlt ist, welche aus
Magnesiumchlorid, Kaliumchlorid, Schwefelsaure,
Magnesiumsulfat und Calciumsulfat besteht.

Verfahren nach den Anspriichen 1 bis 5, dadurch
gekennzeichnet, daf man vor dem Vermischen mit
dem Bindemittel die Fillstoffpartikel mit einem feu-
erhemmenden Mittel in einer Menge von 30 bis
50% der Fiillstoffmasse behandelt.

Verfahren nach Anspruch 7, dadurch gekennzeich-
net, daB man als feuerhemmendes Mittel einen
Stoff einsetzt, der aus der Gruppe ausgewahlt ist,
welche aus Magnesiumoxid oder Calciumoxid
besteht.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB man die Mischung in der Brikettierzone
vorverdichtet, indem man Krafte erzeugt, die zur
Rohlingspressachse senkrecht und zur Grundfla-
che parallel gerichtet sind, bis die Querschnitts-
gr6Be des Rohlings nach Vorverdichten erreicht ist.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB man beim Formen eines Briketts auf des-
sen als Grundflaiche dienender Flache einen
Kamm, dessen Achse zur Pressachse parallel ver-
lauft, und auf der entgegengesetzten Flache eine
die Form des Kammes wiederholende Nut formt,
deren Achse zur Pressachse parallel verlauft.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB man als Fillstoff Abfalle aus der Produk-
tion von Arabogalaktan und Gummi verwendet.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB man als Fullstoff Gerbrindenabfélle aus
der Produktion von Gerbextrakten verwendet.
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Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, daB man als Bindemittel Arabogalaktan in
einer Menge von 5 bis 37% der Fllstoffmasse ein-
setzt.

Verfahren nach den Ansprichen 11 und 12,
dadurch gekennzeichnet, daB man als Bindemittel
Gerbrindenabfalle in einer Menge von 5 bis 100%
der Fullstoffmasse einsetzt.

Vorrichtung zur Durchfihrung des Formverfahrens
far profilierte Produkte, enthaltend eine Aufgabe-
und Brikettierkammer (1) mit einem darin unterge-
brachten Lochformungselement (6), dessen geo-
metrische Achse mit der Rohlingspressachse (x - x)
fluchtet, und einen langs der Pressachse (x - x)
bewegbaren Kolben (5), wobei die Aufgabe- und
und Brikettierkammer (1) und der Kolben (5) auf
einem Rahmen (3) nacheinander und in gegensei-
tiger Verbindung montiert sind, sowie eine Press-
kammer (4) zum Pressen der Briketts zu einem
kontinuierlichen profilierten Rohling, eine mit einem
Erhitzer (9) versehene Warmebehandlungskam-
mer (8) und Trennmittel (11) zum Trennen des kon-
tinuierlichen Rohlings zu Pressteilen, dadurch
gekennzeichnet, dafB die Presskammer (4) als zwei
miteinander tiber den Umfang ihrer kleinen Grund-
flachen verbundene abgestumpfte vielflachige
Pyramiden (15, 16) ausgebildet ist, deren Seitenfla-
chen starr am Rahmen (3) so befestigt sind, daB
die geometrische Achse der Pyramiden (15, 16) mit
der Pressachse (x - x) des kontinuierlichen Roh-
lings zusammentallt, die gréBere Grundflache einer
der Pyramiden (15) Uber den Umfang mit der Auf-
gabe-und Brikettierkammer verbunden ist und die
gréBere Grundflache der anderen Pyramide (16)
Uber den Umfang mit der Warmebehandlungskam-
mer (8) verbunden ist, wobei das Lochformungsele-
ment (6) als Kegelstumpf ausgebildet ist, dessen
Lange mindestens dreimal gréBer als die Hublange
des Kolbens (5) ist, und am Stirnende des Kolbens
(5) fliegend angebracht ist, wobei die Vorrichtung
weiterhin in der Aufgabe- und Brikettierkammer (1)
untergebrachte Vorwarmungsmittel (18) fur die
Mischung, eine am Rahmen (3) befestigte und mit
der Warmebehandlungskammer (8) in Verbindung
stehende Kihlkammer (10) und Mittel (14) zur
Gegendruckerzeugung auf den kontinuierlichen
profilierten Rohling enthalt, welche Mittel (14) auf
der Kuhlkammer (10) untergebracht und dazu
bestimmt sind, die Seitenwande der Kiihlkammer
(10) an den kontinuierlichen Rohling wahrend des
Pressens des letzteren mit einer Kraft zu driicken,
die mindestens der Presskraft des Briketts gleich
ist.

Vorrichtung nach Anspruch 15, dadurch gekenn-
zeichnet, daB die Gegendruckerzeugungsmittel
(14) far den profilierten Rohling zwei Platten (36,



17.

18.

19.

20.

21.

22,

23.

21 EP 0 573 695 B1 22

37) enthalten, die an den jeweiligen, zur Pres-
sachse (x - x ) parallelen Seitenwanden der Kiihl-
kammer (10) derart angeordnet sind, daB sie
beziglich dieser Wande bewegbar und mit dem
Antrieb (41) kinematisch gekoppelt sind.

Vorrichtung nach den Ansprichen 15 und 16,
dadurch gekennzeichnet, daB die Konizitdt des
Lochformungselementes (6) im Bereich von 1 bis 5
Winkelgrad liegt, wobei der Keilwinkel der mit der
Aufgabe- und Brikettierkammer (1) verbundenen
abgestumpften Pyramide um 10 bis 12 Winkelgrad
grosser als die Konizitat des Lochformungselemen-
tes (6) ist.

Vorrichtung nach den Anspriichen 15 bis 17,
dadurch gekennzeichnet, daB die Vorwarmungs-
mittel (18) fur die Mischung in der Aufgabe- und Bri-
kettierkammer (1) zwei an eine Gleichstromquelle
(22) angeschlossene Elekiroden (19, 20) enthalt,
deren eine in einem im Lochformungselement (6)
herausgearbeiteten Kanal (21) untergebracht und
mit diesem Element (6) elekirisch verbunden ist,
wobei zwischen dem Lochformungselement (6)
und dem Kolben (5) eine Isolierzwischenlage (23)
vorgesehen ist, und die zweite Elekirode (20) mit
dem Gehause der Aufgabe- und Brikettierkammer
(1) elektrisch verbunden ist.

Vorrichtung nach den Ansprichen 15 bis 17,
dadurch gekennzeichnet, daB sie eine Kammfor-
mungseinlage (25), die in der Aufgabe- und Brikett-
tierkammer (1) auf deren Grundflache (26)
untergebracht ist, und eine die Form des Kammes
wiederholende Nut formende Einlage (28), die auf
der der Grundflache entgegengesetzten Wand (27)
der Kammer (1) untergebracht ist, enthalt.

Vorrichtung nach Anspruch 15, dadurch gekenn-
zeichnet, dafB3 sie Vorbeugungsmittel gegen Innen-
flachenverschlei3 der Kammerwande enthélt, die in
der Aufgabe- und Brikettierkammer (1), in der PreB-
kammer (4), in der Warmebehandlungskammer (8)
und in der Kiihlkammer (10) angeordnet sind.

Vorrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dafB die Vorbeugungsmittel gegen Innen-
flachenverschlei3 der Kammerwénde Platten (36,
37) aus verschleiBfestem Material enthalten, die an
den Wanden der Kammer (1, 4, 8, 10) angebracht
sind.

Vorrichtung nach Anspruch 15, dadurch gekenn-
zeichnet, daB sie Mittel zum Verdichten der
Mischung enthalt, die in der Aufgabe- und Brikett-
tierkammer (1) untergebracht sind.

Vorrichtung nach Anspruch 22, dadurch gekenn-
zeichnet, daB die Mittel zum Verdichten der
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Mischung zwei mit dem Antrieb kinematisch gekop-
pelte Kolben (45, 46) enthalten, deren Stirnenden
als Seitenwande der Aufgabe- und Brikettierkam-
mer (1) dienen und deren Achse auf der Pres-
sachse (x - x) des kontinuierlichen profilierten
Rohlings senkrecht steht.

Revendications

Procédé pour le moulage des produits moulés con-
sistant en ce, qu'’

- on mélange une charge constituée de particu-
les d'origine végétale, qu'on réduit, fractionne
et dont une fraction est utilisée, et un liant;

- on amene le mélange obtenu & une zone de
mise en forme de briquettes, ou on met en
forme une briquette a canal axial, aprés quoi
on la compacte;

- etonlatransfére a une zone de moulage ou on
forme une briquette semi-finie profilée continue
en assemblant par pressage chaque briquette
compactée suivante a la précéndente;

- ensuite, on soumet ladite briquette semi-finie
au chauffage;

- et on sépare de la briquette profilée continue
semi-finie les briquettes finies de longueur
requise, caractérisé en ce que la dimension
des particules d'origine végétale de la fraction
utilisée fait de 0,002 & 10 mm, leurs humidité
faisant 4 & 15%;

- comme liant, on utilise les hémicélluloses des
particules d'origine végétale se dégageant lors
du pressage;

- dans la zone de mise en forme de briquettes,
on compacte le mélange avec un rapport
volume de départ/volume aprés compactage
variant de 4:1 a 7:1, 4 une température mainte-
nue entre les valeurs de 160 et 350° C;

- on assemble par pressage chaque briquette
compactée suivante a la précédente dans la
zone de pressage, a une pression spécifique
variant entre 2 et 50 MPa et a une température
comprise entre 160 et 350° C;

- dans ces conditions, lors de I'assemblage par
pressage de chaque briquette compactée sui-
vante a la précédente, on crée, du coté de
I'extrémité déja formée de la briquette semi-
finie profilée continue, une contre-pression au
moins égale a l'effort de pressage (de com-
pression), aprés quoi on soumet la briquette
profilée continue semi-finie & une traitement
thermique.

Procédé selon la revendication 1, caractérisé en
ce, qu'on utilise comme liant, supplémentairement,
un produit choisi parmi les constituants du groupe:
oxyde de magnésium, oxyde de calcium, oxyde
d'aluminium, oxydes de fer ou leurs hydrates, en le
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prenant en une quantité faisant 30 a 50% du poids
de la charge.

Procédé selon la revendication 1, caractérisé en
ce, qu'on utilise comme liant, supplémentairement,
des minérais magnésiféres grillés dont la teneur en
oxyde de magnésium fait de 20 & 98%, possédant
une température comprise entre 20 et 350° C, ce
liant étant pris en une quantité de 30 a 36% du
poids de la charge.

Procédé selon les revendicatrions 2, 3, dans lequel,
en plus d'une charge et d'un liant, on utilise un
agent de gachage, car ac-térisé en ce, que ledit
agent de gachage utilisé est une solution aqueuse
choisie parmi celles du groupe: chlorure de magné-
sium, chlorure de potassium, d'une masse volumi-
que de 1,18 2 1,6 g/om®.

Procédé selon les revendications 1 a 4, caracté-
risé en ce, gu'avant de mélanger une charge a un
liant, on traite les particules de la charge a un anti-
septique pris en une qunatité faisant 12 4 16% du
poids de la charge.

Procédé selon la revendication 5, caractérisé en
ce, gu'en qualité d'antiseptique on utilise un produit
choisi parmis les constituants du groupe: chlorure
de magnésium, chlorure de potassium, sulfate de
magnésium, sulfate de calcium.

Procédé selon les revendications 1 a 5, caracté-
risé en, qu'avant de mélanger a un liant les particu-
les d'une charge, on les traite a un antipyréne pris
en une qunatité faisant de 30 & 50% du poids de la
charge.

Procédé selon la revendication 7, caractérisé en
ce, quon utilise comme antipyréne un produit
choisi parmi les constituants du groupe: oxyde de
magnésium, oxyde de calcium.

Procédé selon la revendication 1, caractérisé en
ce, que, dans la zone de mise en forme de briquet-
tes, on compacte préalablement le mélange en
créant les efforts dans la direction perpendiculaire
a l'axe de pressage de la briquette semi-finie, paral-
lIélement & la base, jusqu'a I'obtention en section,
apreés le compactage préalable, de la dimension de
la section transversale de la briquette semi-finie.

Procédé selon la revendication 1, caractérisé en
ce, que, lors de la mise en forme de la briquette, a
sa face servant de base on forme une créte dont
l'axe est paralléle a I'axe de pressage, et a la face
opposée a la base, on forme une mortaise répétant
la forme de la créte et ayant son axe paralléle a
I'axe de pressage.
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Procédé selon la revendication 1, caractérisé en
ce, qu'on utilise comme charge des résidus esso-
rés provenant de la production de l'arabogalactane
et des gommes.

Procédé selon la revendication 1, caractérisé en
ce, gu'on utilise comme charge le tan épuisé prove-
nant de la production des extraits tannants.

Procédé selon la revendication 11, caractérisé en
ce qu'en tant que liant on utilise I'arabogalactane
pris en une quantité faisant 5 a 37% de la charge en
poids.

Procédé selon les revendications 11, 12, caracté-
risé en ce, qu'on utilise comme liant un matiére de
résinification prise en une quantité faisant 5 & 100%
du poids de la charge.

Dispositif pour la mise en oeuvre du procédé de
moulage des produits moulés comportant, montés
en série sur un cadre (3) et communiquant entre
elles, une chambre (1) d'alimentation et de mise en
forme de briquettes renfermant un élément (6) de
formation d'orifice, I'axe géométrique duquel coin-
cide avec I'axe x-x de pressage (compression) de la
briquette semi-finie, et un piston (5) monté avec
possibilité de se déplacer le long de I'axe de pres-
sage x-x, une chambre (4) de pressage de briquet-
tes avec formation d'une briquette semi-finie
profilée continue, et une chambre (8) de traitment
thermique dotée d'un dispositif de chauffage (9) et
il y a aussi un moyen (11) pour diviser la briquette
semi-finie continue en briquettes finies, caracté-
risé en ce, que la chambre (4) de pressage de bri-
quettes est réalisée sous la forme de deux
pyramides tronquées polyédres (15, 16) liées entre
elles par les périmétres de leurs petites bases et
ayant leurs faces latérales rigidement fixées au
cadre (3), de facon que I'axe géométrique des pyra-
mides (15, 16) coincide avec l'axe x-x de pressage
de la briquette semi-finie continue, la grande base
de I'une des pyramides tronquées (15) étant reliée
sur son périmétre a la chambre d'alimentation (1) et
de mise en forme de briquettes et la grande base
de l'autre pyramide (16) est liée suivant son périmé-
tre & la chambre de traitement thermique (8), I'élé-
ment (6) de formaton d'orifice étant exécuté sous la
forme d'un c¢bne tronqué dont la longueur est au
moins trois fois plus grande que la course de piston
(5), cet élément (6) étant fixé en porte-a-faux a la
face en bout du piston (5), et que le dispositif com-
porte aussi un moyen (18) pour le chauffage du
mélange, placé dans la chambre (1) d'alimentation
et de formation de briquettes, une chambre de
refroidissement (10) fixée au cadre (3) et communi-
quant avec la chambre de traitement thermique (8)
et un moyen (14) créant une contre-pression agis-
sant sur la briquette semi-finie profilée continue,
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placé dans la chambre de refroidissement (10) et
destiné a serrer les parois latérales de la chambre
refroidissement (10) contre la briquette semi-finie
continue (7) lors du pressage de celle-ci, le serrage
étant effectué avec un effort au moins égal a I'effort
de pressage de la briquette.

Dispositif selon la revendication 15, caractérisé en
ce, que le moyen (14) créant la contre-pression
agissant sur la briquette semi-finie continue profilée
comporte deux plaques (36, 37) disposées sur les
parois latérales respectives, paralléles a l'axe de
pressage x-x, de la chambre de refroidissements
(10) et y montées avec possibilité de se déplacer
par rapport a ces parois et cinématiquement cou-
plées & une commande (41).

Dispositif selon les revendications 15, 16, caracté-
risé en ce, que I'angle de conicité de I'élément (6)
de formation d'orifice se situe entre les valeurs limi-
tes 1° et 5°, I'angle au sommet de la pyramide tron-
quée (15) reliée a la chambre (1) d'alimentation et
de mise en forme de briquettes étantde 10 a de 12°
supérieur a l'angle de conicité de I'élément (6) de
formation d'orifice.

Le dispositif selon les revendications 15 a 17,
caractérisé en ce, que le moyen (18) de chauffage
du mélange dans la chambre (1) d'alimentation et
de mise en forme de briquettes comporte deux
électrodes (19, 20), connectées a une source de
courant continu (22), I'une des électrodes (19) étant
placée dans un canal (21), pratiqué dans I'élément
(6) de formation d'orifice, et électriquement couplée
a cet élément (6), une garniture isolante (23) étant
montée entre I'élément (6) de formation d'orifice et
le piston (5), et l'autre électrode (20) étant électri-
quement couplée au corps de la chambre (1) de
mise en forme de briquettes.

Dispositif selon les revendications 15 a 17, carac-
térisé en ce, qu'il comporte un coussinet (25) pour
la formation de la créte placé dans la chambre (1)
d'alimentation et de mise en forme de briquettes, a
sa base, et un coussinet (28) pour la formation de la
mortaise répétant la forme de la créte, placée a la
parois (27) opposée a la base (26) de la chambre

(1).

Dispositif selon la revendication 15, caractérisé en
ce, qu'il a un moyen de protection contre l'usure
des surfaces intérieures des chambres, placé dans
la chambre (1) d'alimentation et de mise en forme
de briquettes, dans la chambre (4) de pressage de
briquettes, dans la chambre (8) de traitement ther-
mique et dans la chambre de refroidissement (10).

Dispositif selon la revendication 20, caractérisé en
ce, que le moyen de protection contre l'usure des
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parois latérales des chambres comporte des pla-
ques (36, 37) en une matiére résistante a l'usure
montées sur les parois des chambres (1, 4, 8, 10).

. Dispositif selon la revendication 15, caractérisé en

ce, qu'il comporte un moyen pour le compactage du
mélange disposé dans la chambre (1) d'alimenta-
tion et de mise en forme de briquettes.

Dispositif selon la revendicaton 22, caractérisé en
ce, que le moyen pour le compactage du mélange
comporte deux pistons (45, 46) cinématiquement
couplés a la commande, les faces en bout desquels
servent de parois latérales a la chambre (1) d'ali-
mentation et de mise en forme de briquettes et les
axes desquels sont perpendiculaires a I'axe x-x de
pressage de la briquette profilée continue semi-
finie.
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