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A comminuting unit of a comminuting machine for comminuting material has a plurality of knife carriers with a longitudinal axis. The

kKnife carriers are arranged along a comminution path of the comminuting u
carriers are aligned with the longitudinal axes transversely to the comminutior
have an axis-parallel slicing knives arranged at the leading longitudinal edge. -

nit and have a leading longitudinal edge. The knife
path and parallel to one another. The knife carriers
'he slicing knives have a cutting edge extending at a

predetermined angle and a predetermined projecting length into the commir

ution path. Axial passage slots are formed between

the knife carriers allowing passage of material comminuted by the slicing knives such that a rearward longitudinal edge of a
preceding knife carrier and the slicing knife of the following knife carrier together define the axial passage slot in the form of a guide

channel.
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ABSTRACT OF THE DISCLOSURE

A comminuting unit of a comminuting machine for
comminuting material has a plurality of knife carriers with a
longitudinal axis. The knife carriers are arranged along a
comminution path of the comminuting unit and have a leading
longitudinal edge. The knife carriers are aligned with the
longitudinal axes transversely to the comminution path and
parallel to one another. The knife carriers have an axis-
parallel slicing knives arranged at the leading longitudinal
edge. The slicing knives have a cutting edge extending at a
predetermined angle and a predetermined projecting length
into the comminution path. Axial passage slots are formed
between the knife carriers allowing passage of material
comminuted by the slicing knives such that a rearward
longitudinal edge of a preceding knife carrier and the
slicing knife of the following knife carrier together define

the axial passage slot in the form of a guide channel.
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QUND OF THE INVENTION

1. Field of the Invention

The invention relates to a comminuting unit of a
comminuting machine for comminuting material, 1in particular,
to a knife block of a wood slicer, comprising a plurality of
knife carriers arranged along a comminution path. The knife
carriers are aligned with their longitudinal axes
transversely to the comminution path and parallel to one
another. Each knife carrier has an axis-parallel slicing
knife at its leading longitudinal edge whose cutting edge
extends at a predetermined angle and a predetermined
projecting length into the comminution path, wherein the
slicing knife of a knife carrier together with the rearward
longitudinal edge of the preceding knife carrier defines an

aXlial passage slot in the comminution path.

2. Description of the R t Ar

Comminuting units of the aforementioned kind are used,
for example, in knife ring slicing devices with a stationary
or a rotating knife ring and serve, inter alia, for

comminuting wood which may be provided i1n the form of tree
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trunks or also 1n the form of chopped strands. The strands
which are produced in this way serve as a starting material
for wood-based structural boards, such as, for example

oriented strand board (0OSB) or particle board.

In the manufacture of particle board as well as oriented
strand board (OSB), the strands are wetted with an adhesive,
distributed on a support, and pressed to sheet-shaped
structural parts by applying heat and pressure. The deciding
factor for the strength and economic efficiency of such
products 1s the quality of the strands. The quality is
determined primarily by the quality of the cut surfaces.

When the cut surfaces are smooth, the surface area of the
strands to be wetted is reduced so that less bonding agent
(adhesive) 1s required for bonding the material. Moreover,
smooth cut surfaces provide planar contact surfaces during
adhesive bonding which leads to an improved connection of the
strands with one another and thus results in a higher

strength of the finished structural part.

A further factor in regard to the strand quality, which
1s l1mportant primarily in regard to oriented strand board, is
the requirement of a uniform geometry. With uniform strand
dimensions, 1t is possible to distribute the strands with

almost fiber-parallel alignment so that very high strengths
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can be obtained in the bearing or loading direction. While
the thickness of the strands can be easily produced by means
of the projecting length of the cutting edge and the strand
length by means of scoring knives, the manufacture of a

constant strand width requires a more complex approach.

When removing a strand from the residual wood to be
chipped by means of a slicing knife, the cutting edge of the
slicing knife penetrates by the projecting length of the
cutting edge into the material and slices off a strand of the
material like a plane. When doing so, an advancing wedge-
shaped tear or crack between the residual wood and the strand
being sliced off will result immediately in front of the
cutting edge of the slicing knife. A problem in this
connection 1s that the wedge-shaped tear prevents the
formation of a smooth cut surface and, according to the shape
and the course of the longitudinal fibers of the material,
results 1n roughness of the cut surface. Moreover, an
increased amount of bonding agent is required for producing
the particle board or oriented strand board. Also, the

strength of the produced boards is reduced.
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In order to counteract the formation of a wedge-shaped
tear and the resulting negative effects, attempts have been
undertaken to limit the area of the wedge-shaped tear to the
immediate cutting edge area. For example, German patent 32
05 759 C1 describes a slicing device comprising a knife block
1in which knife carriers with the corresponding slicing knives
are arranged 1n a ring shape. Two sequentially positioned
knife carriers form by means of the back of the first knife

carrier and the lower longitudinal edge of the leading knife

carrlier a passage slot for the strand. The rearward edge of
the leading knife carrier is also referred to as a pressure
lip which exerts a radial pressure acting on the body to be
sliced and, in this way, reduces the degree to which
formation of a wedge-shaped tear occurs. Still, in this way
a tear formation cannot be prevented so that an improvement
of the strand surface relative to slicing without pressure
lip 1s achlieved; however, the strands which are produced in
this way have still a certain roughness at their cut surface

which leads to the afore described disadvantages.
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A further disadvantage of the passage slots known from
the prior art is caused by their constructive configuration.
In order to prevent clogging of the passage slot, the passage
slot widens extremely behind the pressure lip so that the
effect of the passage slot, 1.e., providing a passage of a
predetermined size, is present only within the plane of the
slot. This has the result that upon comminution of small-size
material such as, for example, chopped strands, parts of a
greater dimension than that of the slot width will be
squeezed through the slot which can lead to splintering of
the material. On the other hand, 1t frequently happens that
partial pieces that are too large will pass through the slot
as a result of the elasticity of the material and the strands
manufactured in this way fluctuate greatly with regard to

size and shape.
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ARY OF T 1 NTIO

It is an object of the present invention to develop
comminuting units of the aforementioned kind such that the
strands produced therewith have a higher quality in

comparison to the prior art.

In accordance with the present invention, this 1is
achieved in that the passage slot i1s 1in the form of a guide

channel .

The basic principle of the invention resides 1in that by
providing a three-dimensional guide channel as the passage
slot the strand to be produced is guided and secured 1in the
area behind the cutting edge as well as in the area before

the cutting edge.

In contrast to an areal passage slot, a guide channel
according to the invention thus provides a three-dimensional
securing action for the strand which enables cutting
conditions in the cutting edge area controlled to the
greatest possible degree. This makes it possible to reduce
the advancing rate of the tear constantly with the result

that the strands exhibit a smoother surface.
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Another advantage of the gulide channel according to the
invention resides in the possibillity of comminuting residual
pieces to be comminuted by means of slicing. This 1s also
possible because of the improved securing action of the
material to be comminuted during the cutting or slicing
process. As a result, fewer splinters are produced during
the comminution process and the three-dimensional passage
slot provides a more exact separation of the different types
of the comminuted material so that a greater purity with

regard to type results. Both advantages result in very high-

quality strands.

In connection with a strand breaker strip in the area of
the knife back, as used, for example, 1n connection with
devices for slicing long-cut wood for generating three-
dimensional strands with constant dimensions, the produced
strand can be aligned in a targeted way relative to the
strand breaker strip so that it is ensured that the strand

after reaching a predetermined width is broken and does not

pass the strand breaker strip.

According to an advantageous embodiment of the
invention, a conical widening of the guide channel in the
direction of passage of the strand i1s also possible to a
limited extent in order to ensure removal of the strand. The

8
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conical widening however encounters its limits when the
securing and guiding capacity of the guide channel is 1lost.
For maintaining the proper guiding and securing conditions,
the invention provides a maximum opening angle of 20°. A
preferred embodiment has a maximum opening angle of 5°. The
gulide channel has preferably a smallest width between 1.5 mm
and 3 mm; the preferred smallest width is 2.3 mm. The depth
of the guide channel in the direction of passage of the
strands 1s preferably 4 mm to 16 mm. In regard to these
dimensions of the guide channel, it must be kept in mind that
they can vary depending on the type of wood and the moisture
contents of the wood as well as the circumferential speed of

the cutting tool and the set angle of the slicing knives.
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BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

Fig. 1 shows a vertical longitudinal section of a

slicing device for long-cut wood with rotating knife block;

Fig. 2 shows a partial section of the knife block

according to the invention; and

Fi1g. 3 shows a partial section of a further embodiment

of the i1nvention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 1llustrates a vertical longitudinal section of a
long—-cut wood slicing device. Shown is a stationary
substructure 1 having at 1its top side rails 2 extending
within the plane of the illustration. The rails 2 serve as a
running path for the basic frame 3 of the machine which is
configured to be transversely movable on wheels 4 in the
direction of arrow 5. Connected fixedly with the
substructure 1 1s a cylinder/piston unit 6 whose movable
plston 7 acts on the basic frame 3 of the machine and thus
ensures the transverse movement of the basic frame 3 of the
machine. The basic frame 3 of the machine has moreover a

platform 8 on which an electric motor 9 is supported.

Also, a hood-shaped housing 10 is mounted on the machine
frame 3 which serves for receiving a knife block 11 freely
rotatable about a horizontal axis. While the back wall of
the housing 10 is closed and provided for supporting the
drive shaft of the knife block 11, the front side of the
housing 10 has a circular opening through which the
comminution chamber 12 is freely accessible. The comminution
chamber 12 1s limited in the upward direction by a circular

arc segment 13 whose curved side extends at a minimal spacing

11
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relative to the knife block 11. 1In the lower area a bottom
configuration 14 delimits the comminution chamber 12 and is
stationarily connected to the housing 10, as is the circular
arc segment 13. The left boundary surface of the comminution
chamber 12, 1n the plane of the illustration, is formed by an
abutment 15 projecting axially into the comminution chamber
12 and having a convex shape in cross-section which is
arranged stationarily relative to the substructure 1 of the
machine and thus does not follow the transverse movement of
the base frame 3 of the machine. The opposite side of the
comminution chamber 12 is formed by the inner side of the
knife block 11 and forms at the same time the comminution

path.

The material to be comminuted in the form of tree trunks
16, like the abutment 15, projects with the free portion of
1ts length axially into the comminution chamber 12. The
parts of the tree trunks 16 positioned outside of the
comminution chamber 12 are located within a non-illustrated
feeding device at whose end they are fixedly clamped for the
slicing process. In addition, holding-down devices (not
1llustrated) are present with in the comminution chamber 12
which secure the tree trunks 16 in the comminution chamber 12

durling the slicing process.

12
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The comminution of the tree trunks 16 is realized by
transverse movement of the basic frame 3 of the machine while
the knife block 11 rotates; as a result of the stationary
abutment 15 the tree trunks 16 are forced against the
comminution path and are thus brought into engagement with

the comminution tools.

The knife block 11 is comprised of two annular discs
arranged concentrically and at a spacing to one another ot
which in Figs. 1 and 2 only the rearward annular disc can be
seen (identified by 17) as a result of the placement of the
section plane used for the illustration. The inner sides of
the two annular discs 17 are connected by axlally aligned
knife carriers 18 which are uniformly distributed about the
circumference so that an inherently stiff knife block 2

results.

The precise arrangement of the knife carriers 18
relative to one another and relative to the annular discs 17
as well as the detailed confiquration of the knife carriers

18 can be taken from Fig. 2.

Fig. 2 shows a section of a knife block according to the
invention. The reference numeral 17 identifies the annular

disc at the side of the hub whose inner side projects

13
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perpendicularly to the knife carriers 18. The knife carriers
18 are comprised substantially of a basic support 19 which 1is
provided on the side facing the comminution chamber 12 with a
wear shoe 20. Each wear shoe 20 has correlated therewith a
pressure lip 22 at its rearward end in the circumferential

direction 21.

Each knife carrier 18 has at its leading side in 1its
circumferential direction 21 a recess 23 opening at a slant
into the comminution chamber 12. The recess 23 is provided
for receiving a knife unit 24. The knife unit 24 1is
comprised of a securing plate 25 on which the slicing knife
26 1s adjustably fastened. Upon insertion of the knife unit
24 into the recess 23, the rearward longitudinal edge of the
knife unit 24 rests against the stop strip 27 which forms a
stationary reference surface for ensuring the required

projecting length of the cutting edge.

For fastening the knife unit 24 in the recess 23, a
positive-locking clamping action 1s generated by means of a
pressure flap 28. The clamping force exerted by the pressure
flap 28 onto the knife unit 24 is generated by a strip-shaped
centrifugal wedge 29 which extends almost across the entire
axial length of the basic support 19 and 1is radially moveably
guided in a guide groove 30 provided in the basic support 19

14
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which has parallel sidewalls. Between the bottom of the
gulde groove 30 and the centrifugal wedge 29 a pressure
spring 31 is mounted whose spring force moves the centrifugal

wedge 29 permanently outwardly.

Outslide of the guide groove 30 the centrifugal wedge 29
has a wedge surface 32 on one side on which the pressure flap
28 rests with a matching gliding surface. The pressure flap
28 1s provided at its inner side with a recessed groove 33
which is engaged by a hinge strip 34 mounted on the basic
carrier 19. At the upper end of the pressure flap 28 a
further hinge strip 35 is formed which forms a pivot joint,
together with a recessed groove 38 provided on the top side
of a clamping strip 36. The bottom side of the clamping
strip 36 rests areally on the back of the slicing knife 26. A
leaf spring 38, clamped in the recess 23 in the basic support
19, pretensions the clamping strip 36 against the slicing

knife 26.

The back of the slicing knife 26 of each knife carrier
18 forms a passage slot in the form of a guide channel 39
together with the pressure lip 22 of a leading knife carrier
18 in the circumferential direction 21. The guide channel 39
ensures by means of 1ts longitudinal sides formed by the
knife back and the pressure lip 22 that a strand which is

15
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being produced 1s secured even behind the cutting edge of the
slicing knife 26. As a result of the two-sided securing
action of the strand to be produced before as well as behind
the cutting edge of the slicing knife 26 the cutting process
1s significantly improved and, in this way, the quality of

the produced strands 1s increased.

The strand which 1s removed via the guide channel 39 is
aligned as a result of the three-dimensional configuration of
the guide channel in a directed way onto the end face 40 of
the clamping strip 36. The end face 40 is formed as a
breaker strip for generating a uniform strand width. The
breaker strip deflects the strand to such a degree that it
surpasses the elastic bending limit of the strand. The
strands generated 1n this way have a width which corresponds
to the spacing of the end face 40 of the clamping strip 36 to

the cutting edge of the slicing knife 26.

The detail of two knife carriers illustrated in Fig. 3
corresponds substantially to the knife carriers described in
connection with Fig. 2 so that for same components the same
reference numerals are used. The knife carrier 18
illustrated in Fig. 3 differs only in the configuration of
the clamping strip 41 as well as of the wear shoe 42. The
clamping strip 41 has a guide surface 43 at an end face where

16
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the strand being removed is not broken so that in this way a
maximum strand width results. Moreover, the wear shoe 42
extends to the rearward edge of the knife carrier 18 1in the
circumferential direction 21 so that the guide channel 39 in
this case is formed by the back of the slicing knife 26 and
the edge of the wear shoe 42 which is chamfered for this

purpose.

The gist of the invention is not limited to the
illustrated embodiment of a rotating knife block which can be
moved by a lateral movement into engagement with the material
to be comminuted which arrangement describes only one
exemplary embodiment of the invention. The invention
includes also stationary or rotating knife blocks which
cooperate with an inwardly positioned rotating beater wheel
system as well as disc comminuting devices in which the knife
carriers are positioned radially in a comminution plane and

define a ring-shaped comminution path.
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While specific embodiments of the invention have been

shown and described in detail to illustrate the inventive

principles, it will be understood that the invention may be

embodied otherwise without departing from such principles.

18
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What is claimed 1is:

1. A comminuting unit of a comminuting machine for
comminuting material, the comminuting unit comprising:

a plurality of knife carriers having a longitudinal
axis, respectively, wherein the knife carriers are arranged
along a comminution path of the comminuting unit and have a
leading longitudinal edge, respectively;

wherein the knife carriers are aligned with the
longitudinal axes transversely to the comminution path and
parallel to one another;

wherein the knife carriers have an axis-parallel
slicing knife, respectively, arranged at the leading
longitudinal edge;

wherein the slicing knives have a cutting edge,
respectively, extending at a predetermined angle and with a
predetermined projecting length into the comminution path;

wherein axial passage slots are formed between the
knife carriers allowing passage of material comminuted by the
slicing knives, wherein a rearward longitudinal edge of a

preceding one of the knife carriers and the slicing knife of

the following one of the knife carriers together define the

axial passage slot, respectively, in the comminution path;

and

19
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wherein the passage slots are 1n the form of a

guide channel, respectively.

2 . The comminuting unit according to claim 1, whereiln
the guide channel in cross-section has parallel longitudinal

sides.

3. The comminuting unit according to claim 1, whereiln
the guide channel has longitudinal sides widening 1n a
direction of passage of the materlial comminuted by the

slicing knives.

4 . The comminuting unit according to claim 3, whereln

the longitudinal sides define an opening angle of maximally

20°.

5. The comminuting unit according to claim 4, wherein

the opening angle is less than 5°.

6. The comminuting unit according to claim 1, whereiln

the guide channel has a smallest width between 1.5 mm and 3

min.

20
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7. The comminuting unit according to claim 6, wherein

the smallest width 1s 2.3 mm.

8. The comminuting unlit according to claim 1, whereiln

a depth of the guide channel in a direction of passage of the

material comminuted by the slicing knives 1s 4 mm to 16 mm.

9. The comminuting unit according to claim 1 in the

form of a knife block of a wood slicer.

21
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