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[57] ABSTRACT

Apparatus are provided for forming a loosely felted mat 
of elongated wood flakes, the wood flakes being sup­
ported on an elongated caul. The flakes are deposited 
between a plurality of closely spaced parallel baffles so 
as to be aligned in mutually parallel relation. The caul is 
supported adjacent the lower edges of the baffles and is 
support for vertical movement to facilitate buildup of 
the mat. Apparatus movable back and forth along the 
length of the caul is provided to deposit wood flakes in 
an evenly dispursed manner. At least one picker wheel 
also moves along the length of the baffles, the picker 
wheel including fingers extending downwardly be­
tween baffles and adapted to engage the flakes to cause 
them to fall between the baffles.

5 Claims, 5 Drawing Figures
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STATIC DROPLESS FLAKE ALIGNER FOR 
PRODUCING COMPOSITE WOOD MATERIAL

FIELD OF THE INVENTION
The invention relates to the construction of products 

from compressed wood particles and, more particularly 
to apparatus for use in forming a loosely felted mat of 
wood flakes, the mat being intended to be compressed 
in a press and to form a densified compressed wood 
particle product.

BACKGROUND PRIOR ART
As set forth in the Lund et al. U.S. Pat. No. 4,241,133, 

issued Dec. 23, 1980 and assigned to the assignee of the 
present invention, it has been found to be desirable in 
the construction of compressed or composite wood 
particle products to employ wood flakes which are very 
thin and which have a length at least several times their 
width and to align the wood flakes in mutually parallel 
alignment and in alignment with the longitudinal axis of 
the product being produced. This produces a product 
having substantially improved strength characteristics 
in the direction of alignment of the wood flakes. The 
production of such compressed wood products requires 
the formation of a loosely felted mat of wood particles. 
The mat is then compressed to form the densified prod­
uct. One problem encountered in forming the loosely 
felted mat is that the alignment or orientation of the 
elongated wood flakes is made difficult because the 
wood flakes, which are very light and comparatively 
fragile, have to be handled en masse, and this has re­
sulted in the clogging of the known machines that were 
tried for this purpose. Another problem in connection 
with handling and orienting the wood flakes has been 
that the flakes tend to become randomly oriented as 
they fall onto the mat and must be held in alignment as 
they are deposited.

Examples of prior art attempts to design suitable 
apparatus for forming mats of aligned wood strands are 
set forth in the Urmanov U.S. Pat. No. 3,963,400, issued 
June 15, 1976; the Turner U.S. Pat. No. 3,721,329, is­
sued Mar. 20, 1973; the Elmendorf U.S. Pat. No. 
3,202,743, issued Aug. 24,1965; the Elmendorf U.S. Pat. 
No. 3,478,861, issued Nov. 18, 1969; and Canadian Pa­
tent No. 597,941, issued May 10, 1960.

Attention is also directed to the Axer et al. U.S. Pat. 
No. 3,824,058; the Paerels et al. U.S. Pat. No. 3,372,217; 
the Carlsson et al. U.S. Pat. No. 3,692,612; and the 
Saidel U.S. Pat. No. 3,867,887. Attention is also di­
rected to the Hostettler U.S. Pat. No. 3,278,764; and the 
Hostettler U.S. Pat. No. 3,070,838.

SUMMARY OF THE INVENTION
The invention includes apparatus for forming a 

loosely felted mat of wood flakes mixed with a binder, 
the loosely felted mat being adapted to be compressed 
to form a high density composite wood product of 
unexpected strength as described in the U.S. Lund et al. 
patent referred to above. The apparatus of the present 
invention is particularly adapted to cause the wood 
flakes being deposited and forming the loosely felted 
mat to be aligned in mutually parallel relation, with 
substantially all o f the flakes being aligned such that 
they are in nearly parallel relation and substantially 
parallel to the longitudinal axis o f the mat being formed.

More particularly, the invention includes an appara­
tus for making a loosely felted mat of elongated wood
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flakes wherein the wood flakes are deposited with the 
axes of the wood flakes aligned in mutually parallel 
relation. The apparatus includes an elongated horizon­
tal surface for supporting the mat, means for depositing 
flakes on the surface and for building up a mat of flakes 
on the surface, and means for causing mutually parallel 
alignment of the wood flakes as they are deposited. The 
means for causing parallel alignment of the wood flakes 
includes a plurality of elongated thin planar baffles, 
each defining vertical planes and being disposed in 
spaced parallel relation. The baffles each have a lower 
edge positioned adjacent the supporting surface and an 
upper edge adjacent the means for depositing. Means 
are also provided for causing wood flakes falling across 
the upper edges of the baffles to move into substantially 
parallel alignment with the baffles. This means includes 
a picker roll having an elongated shaft and a plurality of 
fingers extending radially outwardly from the shaft and 
means for supporting the picker roll above the upper 
edges of the baffles and for reciprocal movement along 
the lengths of the upper edges and with at least portions 
of some of the fingers projecting downwardly between 
the baffles.

The invention also includes a caul having an elon­
gated horizontal surface for supporting a mat of wood 
flakes, means for depositing flakes on the surface and for 
building up a mat of flakes on the surface, and means for 
causing the wood flakes to assume a mutually parallel 
alignment as they are deposited. The means for causing 
parallel alignment of the wood flakes includes a plural­
ity of elongated thin planar baffles, the baffles each 
defining vertical planes and being disposed in spaced 
parallel relation, the baffles each having a lower edge 
positioned adjacent the supporting surface and an upper 
edge adjacent the means for depositing. Means are also 
provided for supporting the caul for downward move­
ment as the mat thickness increases.

The invention also includes an elongated horizontal 
surface for supporting a mat of wood flakes, means for 
depositing flakes on the elongated surface in uniformly 
and evenly dispursed relation and for building up a mat 
of flakes on the surface, and means for causing the wood 
flakes to assume a mutually parallel alignment as they 
are deposited. The means for causing parallel alignment 
of the wood flakes includes a plurality of elongated thin 
planar baffles each defining vertical planes and being 
disposed in spaced parallel relation, and each having a 
lower edge positioned adjacent the supporting surface 
and an upper edge adjacent the means for depositing. 
The means for depositing the flakes also includes a 
frame, means for causing movement of the frame along 
the length of the supporting surface, and a hopper sup­
ported by the frame and adapted to contain a quantity of 
wood flakes. The means for depositing also includes a 
first conveyor for conveying wood flakes out of the 
hopper, the first conveyor including a discharge end, 
and a second conveyor supported by the frame and 
including one end adapted to receive wood flakes from 
the discharge end of the first conveyor and an opposite 
end positioned over the supporting surface and adapted 
to deposit wood flakes on the supporting surface.

Various other features and advantages of the inven­
tion will be apparent from the following description of 
a preferred embodiment, from the claims, and from the 
drawings.
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4,479,428

BRIEF DESCRIPTION OF THE DRAW INGS
FIG. 1 is an elevation view of apparatus embodying 

the invention and with portions being broken away.
FIG. 2 is an enlarged partial view of the apparatus 

illustrated in FIG. 1.
FIG. 3 is a plan view of the apparatus illustrated in 

FIG. 2.
FIG. 4 is a much enlarged partial view of the appara­

tus illustrated in FIG. 3 and illustrating the flake align­
ment produced by that apparatus.

FIG. 5 is an exploded perspective view of portions o f 
the apparatus illustrated in FIG. 1.

Before describing a preferred embodiment of the 
invention in detail, it is to be understood that the inven­
tion is not limited in its application to the details of 
construction nor to the arrangement of the components 
set forth in the following description or illustrated in the 
drawings. The invention is capable of other embodi­
ments and of being practiced and carried out in various 
ways. Also, it is to be understood that the phraseology 
and terminology employed herein is for the purpose of 
description and should not be regarded as limiting.

DESCRIPTION OF A  PREFERRED  
EMBODIMENT

Illustrated in FIG. 1 is an apparatus 10 for use in 
forming a loosely felted mat 12 of aligned wood flakes 
14, the mat 12 being adapted to be compressed in a 
conventional press (not shown) to form densified or 
compressed composite wood articles.

As described in the Lund patent referred to above, 
the composite wood product shown there is formed by 
first mixing wood flakes with a binder to thereby form 
a furnish, the wood flakes being elongated and very 
thin. The loosely felted mat 12 is formed by depositing 
the wood flakes on a forming surface, the wood flakes 
being allowed to fall in a loosely felted relation onto the 
forming surface. The flakes are quite thin and flat, and 
as they fall, they tend to orient themselves in a horizon­
tal relation and in a stacked interleaved arrangement. 
As also described in the Lund patent, it has been found 
that the strength characteristics o f structures formed 
from such composite wood material can be increased if 
care is taken to select wood flakes having a suitable size 
and shape and if care is taken to align the wood flakes in 
substantially mutually parallel orientation and parallel 
to the axis of the product to be formed.

More particularly, in the preferred form o f the inven­
tion, such composite wood products can be produced 
by employing wood flakes which have an average 
length of about 0.5 inch to about 3.5 inches, preferably 
about 1.0 inch to about 2.0 inches and an average thick­
ness of about 0.015 to about 0.025 inch and most prefer­
ably about 0.02 inch. Flakes longer than about 3.5 
inches tend to curl which hinders proper alignment 
during mat formation and it is difficult to insure that 
flakes shorter than about 0.5 inch do not become 
aligned with their grain direction crosswise. Flakes 
thinner than about 0.01 inch tend to require excessive 
amounts of binder to obtain adequate bonding, and 
flakes thicker than about 0.05 inch are relatively stiff 
and tend to require excessive compression to obtain the 
desired intimate contact between the flakes during the 
compression step. In any given batch some of the flakes 
can be shorter than 0.5 inch and some can be longer 
than 3.5 inches as long as the average overall length of 
the flakes is within the above range. Additionally, to
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facilitate proper alignment, the flakes should have a 
length which is several times the width, preferably 
about 4 to about 10 times. Using this constraint as a 
guide, the average width of the flakes generally should 
be about 0.1 to about 0.5 inch. It is also preferred that 
the flakes be formed such that the grain direction of the 
flakes is generally parallel to the major longitudinal axis 
thereof. Wood exhibits directional strength properties 
with the strength of a flake along the grain being greater 
than across the grain. Accordingly, in order to maxi­
mize the strength of the resulting structural member to 
be formed by the composition of the flakes and the 
binder material, it is preferred that the flakes have a 
grain direction parallel to their longitudinal axis.

These flakes are mixed with a binder prior to forma­
tion of the loosely felted mat. Suitable binders include 
those conventional binders used in particleboard or 
chipboard. In a preferred embodiment of the invention 
the binder can comprise organic polyisocyanates either 
alone or in combination with ureaformaldehyde.

Referring again to the apparatus 10 of the invention 
for forming the loosely felted mat 12, it includes a 
means for providing a supporting surface for the wood 
flakes. While this means can have various constructions, 
in the illustrated arrangement it includes a caul 16, the 
caul 16 having a supporting surface 18 (FIG. 5) for 
supporting the flakes, and the caul 16 being housed in a 
container or box 24 which is open at the top and bottom 
and which includes side walls 26 and end walls 28 
fixedly joined together. As shown more specifically in 
FIG. 5, the caul 16 includes a rigid flat plate 20 includ­
ing the upper supporting surface 18 adapted to support 
the flakes as they are deposited, and the caul 16 having 
sufficient structural strength to support the loosely 
felted mat so that the mat can be transferred from the 
apparatus wherein the mat is formed to a press where 
the mat is to be compressed. In preferred embodiments, 
the caul 16 is also adapted to be placed in the press and 
becomes a press member.

The apparatus of the invention also provides a means 
for causing the flakes being deposited on the caul 16 to 
assume a mutually parallel orientation as they fall onto 
the supporting surface 18 of the caul and to cause the 
flakes to remain in that mutually parallel orientation as 
additional flakes are deposited during build up o f the 
mat 12. In the illustrated construction, the apparatus for 
causing the flakes to be aligned includes a plurality of 
spaced apart mutually parallel baffles or plates 30, illus­
trated in FIGS. 2 through 4, the baffles 30 defining 
vertical planes parallel to the side walls 26 o f the con­
tainer 24. The parallel baffles 30 are rigidly joined at 
their opposite ends to the end walls 28 of the container 
24. The baffles 30 have a vertical height approximating 
that of the walls 26 and 28 of the container 24 and in­
clude upper edges which are in horizontal alignment 
with the upper edges o f the walls.

Means are also provided for supporting the caul 16 in 
the container 24 such that the upper supporting surface 
18 o f the caul 16 can be positioned immediately adjacent 
the lower edges of the baffles 30. The means for sup­
porting the caul 16 also permits downward vertical 
movement of the caul 16 with respect to container 24 as 
the thickness of the mat 12 increases. While various 
means could be provided for adjusting the vertical posi­
tion o f the caul 16 with respect to the baffles 30 and 
container 24, in the illustrated arrangement that means 
comprises a plurality of hydraulic cylinders 36 support­
ing an elongated horizontal plate 37, the plate 37 in turn
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4,479,428

supporting the caul 16. As the flakes are deposited in the 
container 24 and fall between the baffles 30 to form a 
loosely felted mat on the upper supporting surface 18 of 
the caul, the caul 16 can be moved downwardly with 
respect to the container 24 and with respect to the paral­
lel alignment baffles 30 to thereby permit additional 
flakes to be deposited in the container 24 and to permit 
a continued build-up of the loosely felted mat.

Means are further provided for depositing layers of 
wood flakes on the caul 16 in an even distribution along 
the length of the caul. In the illustrated construction this 
means comprises an apparatus for traversing the length 
of the caul in reciprocating relation and means for de­
positing or laying down flakes in thin layers as the appa­
ratus for depositing the flakes reciprocates. This means 
for depositing includes a support means comprised of a 
pair of elongated horizontal tracks 38 supported by legs 
40, the tracks 38 being positioned on opposite sides of 
the container 24 and parallel to its longitudinal axis. In 
the illustrated arrangement, the tracks 38 are shown as 
being located closely adjacent the upper surfaces of the 
container 24 and the vertical baffles 30. It should be 
understood that in other arrangements the support 
means could have other configurations.

The means for depositing the flakes further includes a 
hopper 42 for containing a quantity of the mixture of 
wood flakes and binder and a means for supporting the 
hopper 42 for movement along the tracks 38. In the 
illustrated construction, means for supporting the 
hopper 42 includes a frame supported on wheels 44, 
whereby the hopper 42 is adapted to reciprocate along 
the tracks 38. Drive means are also provided for causing 
the hopper 42 to move back and forth along the tracks 
in a reciprocating fashion. While such drive means can 
have various constructions, in the illustrated arrange­
ment, it includes an electric motor 46 operably con­
nected by a belt 48 and a pulley arrangement to one of 
the wheels 44 to drive that wheel.

Means are also provided for depositing flakes from 
the hopper 42 into the container 24 as the hopper moves 
along the track in reciprocating relation. While the 
means for depositing can have various constructions, in 
the illustrated arrangement, it includes a first inclined 
conveyor 50 having a lower end extending into the 
hopper 42. The conveyor 50 includes a belt supported at 
its upper and lower ends by rollers 52, and at least one 
of the rollers 52 is driven such that flakes are carried by 
the belt upwardly toward the upper roller 52. Also 
included is a picker wheel 54 positioned above the con­
veyor 50 and intermediate its opposite ends, the picker 
wheel 54 being rotatably driven in a clockwise direction 
as seen in FIG. 1 and being provided, in part, to break 
up any large clumps of flakes on the conveyor 50. While 
the picker wheel 54 can have various constructions, in 
the illustrated arrangement, it includes a central shaft 56 
and a number o f radially extending fingers 58 integrally 
attached to the central shaft 56 and arranged along the 
length of the shaft 56.

The means for depositing also includes a scalping 
picker wheel 60 positioned in spaced relation from the 
conveyor surface and in a position adjacent the upper 
end of the conveyor 50. The scalping picker wheel 60 
has a construction like that of picker wheel 54 and ro­
tates in clockwise direction as seen in FIG. 1. The scalp­
ing picker wheel 60 is functional to control the amount 
of wood flakes carried by the conveyor out of the 
hopper 42.
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In the illustrated construction, the wood flakes move 

along the conveyor 50 and upwardly so as to be depos­
ited on the upper end of an inclined metal sheet 62. The 
wood flakes slide down the metal sheet 62 onto a hori­
zontal conveyor belt 64, the horizontal conveyor belt 64 
being adapted to move the wood flakes deposited 
thereon from left to right as seen in FIG. 1. The hori­
zontal conveyor belt 64 is supported at its opposite ends 
by a pair o f rollers 66, at least one of the rollers 66 being 
rotatably driven by a conventional conveyor drive 
means.

The illustrated apparatus also includes a scalping 
picker wheel 68 positioned above the conveyor belt 64 
and intermediate its opposite ends. The scalping picker 
wheel 68 is rotatably driven in a clockwise direction as 
seen in FIG. 1 and functions to control or limit the 
quantity of flakes passing over the end of the conveyor 
belt 64 and discharged into the container 24. Also pro­
vided is a distribution picker wheel 70 positioned above 
the discharge end of the horizontal conveyor belt 64, 
the distribution picker wheel 70 being adapted to evenly 
disburse the wood flakes discharged by the conveyor 
belt 64 onto the caul 16.

In the illustrated arrangement, the apparatus further 
includes means for traversing the length of the con­
tainer 24 in a reciprocating manner with the hopper 42 
and for causing flakes falling into the container 24 to be 
aligned parallel with the planes o f the vertical baffles 30 
and for causing the flakes to drop between the baffles 
30. This means includes three picker wheels 74 posi­
tioned in parallel side-by-side relation adjacent the 
upper surface o f the container 24. The picker wheels 74 
are positioned such that they are rotatable about spaced 
apart horizontal axes each perpendicular to the longitu­
dinal axis of the container 24 and spaced apart in the 
longitudinal direction of the container. The picker 
wheels 74 each include fingers 76 which extend down­
wardly between the upper edges of the vertical baffle 
plates 30 such that, in operation, as the three picker 
wheels 74 move along the length of the container 24, 
any elongated flakes deposited by the horizontal con­
veyor belt 64 into the container and which lie across the 
baffle plates 30 will be contacted by the fingers 76 of the 
rotating picker wheels 74 and will be caused to align 
themselves with the baffles 30 whereby these elongated 
flakes can drop into the cavities between the baffles 30 
and accumulate to form the loosely felted mat 12. In the 
illustrated construction the means for supporting the 
picker wheels 74 includes an extension 78 of the frame 
of the hopper 42, the extension 78 being supported for 
movement with the hopper 42 by the wheels 44.

Means are also provided for precompressing the mat 
12 as the wood flakes are deposited, the means for pre­
compressing including a plurality o f compression 
wheels 80 supported in parallel spaced relation on a 
horizontal shaft 82, respective ones of the compression 
wheels 80 being supported between the baffles 30. In 
the illustrated arrangement the horizontal shaft 82 is 
shown as being supported by the end of the extension 
78. In the preferred form of the invention, the compres­
sion wheels 80 have a width approximating the distance 
between the baffles 30, and the compression wheels 80 
are freely rotatable on the horizontal shaft 82 such that 
as the hopper 42 moves along the tracks 38 and flakes 
are deposited into the container 42, the compression 
wheels 80 move along the length of the container 24 
precompressing the wood flakes to form a mat 12. 
While the compression wheels 80 function to precom-
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4,479,428

press the mat 12, they also function to apply a down­
ward force on the mat 12 and on the caul 16 tending to 
push the caul 16 downwardly and tending to push the 
mat 12 downwardly through the baffles 30.

Once a mat 12 of the desired thickness has been 
formed, the caul 16 can be removed to a press apparatus 
where the loosely felted mat can be compressed and 
form a composite wood product.

Various features of the invention are set forth in the 
following claims.

We claim:
1. Apparatus for making a loosely felted mat of elon­

gated wood flakes wherein the wood flakes are depos­
ited with the axes o f the wood flakes aligned in mutually 
parallel relation, the apparatus comprising: 

means defining an elongated horizontal surface for 
supporting the mat,

means positioned in spaced relation above said hori­
zontal surface and for depositing flakes on said 
surface and for building up a mat of flakes on said 
surface,

carriage means for supporting said means for deposit­
ing for reciprocal movement back and forth along 
the length of said horizontal surface, 

means for causing mutually parallel alignment of said 
wood flakes as said wood flakes are deposited by 
said means for depositing, said means for causing 
parallel alignment of said wood flakes including a 
plurality of elongated thin planar baffles, said baf­
fles each defining vertical planes and being dis­
posed in mutually spaced apart parallel relation, 
the baffles each having a lower edge positioned 
adjacent said supporting surface for maintaining 
parallel alignment of the wood flakes as they are 
deposited on the elongated horizontal surface and 
an upper edge adjacent said means for depositing, 
and means for causing wood flakes falling across 
said upper edges of said baffles to move into sub­
stantially parallel alignment with said baffles, and 
including a picker roll having an elongated shaft 
and a plurality o f fingers extending radially out­
wardly from said shaft, said picker roll being sup­
ported by said carriage means above said upper 
edges of said baffles and for reciprocal movement 
along the lengths of said upper edges and in a direc­
tion parallel to the planes of said baffles, and with 
at least portions of some of said fingers projecting 
downwardly between said baffles, and means for 
causing rotation of said picker roll, and
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means for compressing the flakes deposited by the 

means for depositing, said means for compressing 
including a plurality of compression wheels sup­
ported in spaced apart parallel relation, and means 
for supporting said wheels for linear reciprocal 
movement along the lengths of said baffles with at 
least portions of said wheels extending down­
wardly between said baffles and compressing wood 
flakes supported on said elongated horizontal sur­
face, said wheels being supported by said carriage 
means with said picker roll and with said means for 
depositing for reciprocal movement along the 
lengths of said baffles.

2. An apparatus for making a loosely felted mat as set 
forth in claim 1 wherein said means defining said sup­
porting surface includes a caul, said caul being elon­
gated and including a longitudinal axis, and further 
including means for supporting said caul for downward 
movement as said mat increases in thickness as said 
flakes are deposited.

3. An apparatus for making a loosely felted mat as set 
forth in claim 1 wherein said flakes have a length of 
from 0.5 to 3.0 inches, a thickness of 0.01 to 0.05 inch 
and a width of 0.1 to 0.5 inch and wherein said baffles 
are spaced apart by a distance greater than the width of 
said flakes but by a distance less than the length of said 
flakes.

4. An apparatus for making a loosely felted mat as set 
forth in claim 1 and further including a containment box 
including a pair of end walls and spaced apart elongated 
vertically extending sidewalls extending between said 
end walls, and said containment box being open at its 
top and at its bottom, said baffles being housed in said 
containment box with opposite ends of said baffles being 
fixedly supported by said end walls and with said baffles 
being parallel to said sidewalls.

5. An apparatus for making a loosely felted mat as set 
forth in claim 1 wherein said means positioned above 
said , surface and for depositing flakes on said surface 
includes: a hopper adapted to contain wood flakes 
mixed with a binder, a first conveyor for conveying 
wood flakes out of said hopper, a first picker wheel 
positioned above one end of said conveyor and being 
spaced from said conveyor, a second conveyor having 
opposite ends, one end adapted to receive wood flakes 
from said first conveyor and an opposite end positioned 
over said supporting surface and adapted to deposit 
wood flakes on said supporting surface, and means for 
controlling the level o f wood flakes on said opposite 
end of said second conveyor.
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