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(57) A machine (1) for cutting veneers from logs for
producing wood strips, with high structural simplicity
comprising a supporting structure (2) and a pair of mu-
tually opposite spindles (6a, 6b), which are coaxial one
another and are supported, so that they can rotate about
the common axis (7), by the supporting structure (2), the
machine further comprising first means (8a, 8b) for the
actuation of the pair of spindles (6a, 6b) with a rotary
motion about the common axis (7), the spindles being

Machine for cutting veneers from logs for producing wood strips

further movable on command toward or away from each
other in order to engage or disengage the opposite axial
ends of a log to be sliced, the first actuation means com-
prising an electric motor (8a, 8b) for each spindle (6a,
6b), which is connected directly by means of its driving
shaft (9a, 9b) to the corresponding spindle (6a, 6b), and
electronic means being provided for controlling the elec-
tric motors for the actuation of the spindles, for their syn-
chronized actuation.
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Description

[0001] The present invention relates to a machine for
cutting veneers from logs for producing wood strips, with
high structural simplicity.

[0002] Machines for cutting veneers from logs to pro-
duce wood strips are known. These machines generally
comprise a structure for supporting the log to be cut,
which is provided with a pair of mutually opposite spin-
dles, which can engage the opposite axial ends of the
log, substantially at the axis of the log, and can be actu-
ated with a rotary motion about such axis, so as to turn
the log to be cut. A cutting tool is mounted on the sup-
porting structure of the machine and consists substan-
tially of a blade whose length is equal to, or greater than,
the length of the log, and which can move along a radial
plane with respect to the log, so as to cut progressively
into the outer layer of the log, during its rotation, achieving
its progressive slicing. The cutting tools are generally pro-
vided so as to produce sheets with a thickness that can
be preset by way of an adjustment of the tool.

[0003] Machines for cutting veneers from logs current-
ly used for the production of wood strips also comprise
a number of cutting rolls, which cut the outer layer of the
log and are arranged upstream of the cutting tool, so as
to cut into the outer layer of the log before it comes into
contact with the cutting tool to divide the veneer formed
by the cutting tool into strips. Such cutting rolls, also
known as back rolls, are constituted generally by a cy-
lindrical body, whose length is substantially equal to the
length of the log and which is provided with a plurality of
cutting blades that protrude radially from the body of the
roll and are uniformly spaced from each other along the
outer layer of the roll. In practice, the cutting blades pro-
trude from the outer surface of the cutting roll by a length
that is substantially equal to the thickness of the sheet
generated by the interference of the cutting tool with the
log, and the distance between two contiguous blades,
measured along the circumference of the cutting roll, cor-
responds to the width of the strips to be produced.
[0004] Inknown types of veneer cutting machines, ac-
tuation of the pair of spindles is achieved by means of a
main electric motor, which is connected to the two spin-
dles by means of a mechanical gear transmission, so as
to actuate simultaneously the two spindles with the same
rotation rate and with mutually opposite directions of ro-
tation.

[0005] The same mechanical transmission is further
connected, by means of a gearbox, to another mechan-
ical transmission, which actuates the tool along a radial
direction with respect to the log turned by the spindles.
In this manner, the advancement speed of the tool is
correlated, according to a preset ratio that can be varied
on command, to the rotation rate of the log in order to
obtain the desired thickness for the strips that are formed.
[0006] In order to obtain a rapid approach motion of
the tool to the log, an additional electric motor is provided,
which also is connected to the mechanical transmission
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that actuates the tool.

[0007] The mechanical transmissions provided in
known types of machines for actuating the spindles and
the tool are a considerable complication in the structure
of these machines and have a severe effect on their over-
all production costs.

[0008] Moreover, the presence of these mechanical
transmissions requires frequent maintenance interven-
tions in order to maintain adequate reliability and efficien-
cy of the machine over time.

[0009] The aim of the present invention is to solve the
problems described above, by providing a machine for
cutting veneers from logs for producing wood strips that
is structurally simpler than veneer cutting machines of
the traditional type.

[0010] Within this aim, an object of the invention is to
provide a veneer cutting machine that is highly flexible
in use and is capable of meeting the most disparate re-
quirements.

[0011] Another object of the invention is to provide a
veneer cutting machine with a high degree of automation.
[0012] Still another object of the invention is to provide
a veneer cutting machine that can have highly competi-
tive production costs.

[0013] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
machine for cutting veneers fromlogs for producing wood
strips, comprising a supporting structure and a pair of
mutually opposite spindles, which are coaxial to each
other and are supported so that they can rotate about
the common axis by said supporting structure, first
means being provided for the actuation of said pair of
spindles with a rotary motion about the common axis;
said spindles being further movable on command toward
or away from each other in order to engage or disengage
the opposite axial ends of a log to be sliced, character-
ized in that said first actuation means comprise an elec-
tric motor for each spindle connected directly by means
ofits driving shaft to the corresponding spindle, electronic
means being provided for controlling the electric motors
for the actuation of the spindles, for their synchronized
actuation.

[0014] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
veneer cutting machine according to the invention, illus-
trated by way of non-limiting example in the accompany-
ing drawings, wherein:

Figure 1 is a schematic top plan view of the veneer
cutting machine according to the invention;

Figure 2 is a schematic front elevation view of the
veneer cutting machine according to the invention;
Figure 3 is a schematic sectional view of Figure 1,
taken along the line llI-llI;

Figure 4 is a schematic sectional view of Figure 2,
taken along the line IV-IV;

Figure 5 is a partially axially sectional view of a spin-
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dle of the veneer cutting machine according to the
invention;

Figure 6 is a schematic sectional view of Figure 3,
taken along the line VI-VI;

Figure 7 is a schematic sectional view of Figure 5,
taken along the line VII-VII;

Figure 8 is a schematic perspective view of a portion
of the veneer cutting machine according to the in-
vention, with part of the covering housing removed.

[0015] With reference to the figures, the machine for
cutting veneers from logs according to the invention, gen-
erally designated by the reference numeral 1, comprises
a supporting structure 2 that is composed of a suitable
footing 3 for resting on the ground, from which two lateral
portions 4a, 4b rise which are arranged laterally, on mu-
tually opposite sides, with respect to a central compart-
ment 5, at which a log to be sliced is designed to be
arranged. The veneer cutting machine comprises a pair
of mutually opposite spindles 6a, 6b, which are coaxial
to each other and are supported, so that they can rotate
about a common axis 7, by the supporting structure 2.
The spindles 6a, 6b can move on command along the
axis 7 toward or away from each other, so as to engage
or disengage the opposite axial ends of the log to be
sliced, which is arranged in the central compartment 5
with its axis at the axis 7, as will become better apparent
hereinafter. The machine according to the invention is
provided with first actuation means, which are connected
tothe spindles 6a, 6b to actuate them with a rotary motion
about the axis 7, so as to turn about its own axis the log
to be sliced that is engaged with such spindles.

[0016] According to the invention, the first actuation
means comprise an electric motor 8a, 8b for each spindle
6a, 6b, whichis connected directly, by means of its driving
shaft 9a, 9b, to the corresponding spindle 6a, 6b. These
electric motors 8a, 8b are connected to electronic control
means, of a known type, which actuate them in a syn-
chronized manner.

[0017] More particularly, the electric motors 8a, 8b for
the actuation of the spindles 6a, 6b are constituted pref-
erably by synchronous motors with a large number of
poles with permanent-magnet excitation, of the type com-
monly termed "torque motors".

[0018] Each one of these electric motors 8a, 8b is pro-
vided with a hollow driving shaft 9a, 9b, in which the cor-
responding spindle 6a, 6b is inserted coaxially and jointly
in rotation about its axis 7.

[0019] Each spindle 6a, 6b is supported by one of the
lateral portions 4a, 4b of the supporting structure 2 and
is composed of three shafts, which are coaxial one an-
other and are arranged so that their axis 7 is horizontal.
[0020] More particularly, each spindle 6a, 6b compris-
es an outer hollow shaft 10a, 10b, which is supported,
so that it can rotate about its own axis 7, by the supporting
structure 2 and is locked, in axial translational motion, to
the supporting structure 2. The outer hollow shaft 10a,
10b is supported, proximate to one of its axial ends, di-
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rectly by the corresponding lateral portion 4a, 4b of the
supporting structure 2 by means of bearings 11a, 11b
and, proximate to its opposite axial end, by means of
other bearings 12a, 12b, by a supporting flange 13a, 13b,
which is fixed to the corresponding lateral portion 4a, 4b
of the supporting structure 2. The outer hollow shaft 10a,
10b has, in an intermediate region of its axial extension,
a flange 14a, 14b, which is bolted directly to the driving
shaft 9a, 9b of the electric motor 8a, 8b, whose body is
adequately anchored to the supporting structure 2, for
example by means of a stabilizing linkage 15a, 15b, so
as to avoid its rotation about the axis 7.

[0021] An intermediate hollow shaft 16a, 16b is ar-
ranged internally and coaxially to the outer hollow shaft
10a, 10b and is provided, at its axial end that faces the
central compartment 5, with engagement means, such
as for example spikes 17a, 17b, that can engage an axial
end of the log to be sliced. The intermediate hollow shaft
16a, 16b is supported, so that it can slide axially, by the
outer hollow shaft 10a, 10b andis jointly connected there-
to in rotation about its axis 7.

[0022] Internally and coaxially to the intermediate hol-
low shaft 16a, 16b there is an inner shaft 18a, 18b, which
also is provided, at its axial end directed toward the cen-
tral compartment 5, which protrudes from the corre-
sponding axial end of the intermediate hollow shaft 16a,
16b, with engagement means, such as for example
spikes 19a, 19b, which can engage the corresponding
axial end of the log to be sliced. The inner shaft 18a, 18b
is supported, so that it can slide axially, by the interme-
diate hollow shaft 16a, 16b and is jointly connected there-
to in rotation about its own axis 7.

[0023] The connection in rotation about the common
axis 7 of the three shafts 10a, 16a, 18a and 10b, 16b,
18b that compose a same spindle 6a, 6b, with the pos-
sibility of axial translational motion of the intermediate
hollow shaft 16a, 16b and of the inner shaft 18a, 18b, is
actuated by means of a coupling, generally designated
by the reference numeral 40, that has first tabs 20 for
connection of the outer hollow shaft 10a, 10b to the in-
termediate hollow shaft 16a, 16b, and second tabs 21
for the connection of the three shafts to each other. The
first tabs 20 are jointly connected to the outer hollow shaft
10a, 10b, pass radially through the outer hollow shaft
10a, 10b, and are inserted, so as to slide parallel to the
axis 7, in slots 22 that are defined in the intermediate
hollow shaft 16a, 16b and are longer than the first tabs
20, so as to allow the axial translational motion of the
intermediate hollow shaft 16a, 16b with respect to the
outer hollow shaft 10a, 10b. The second tabs 21 are joint-
ly connected to the outer hollow shaft 10a, 10b, pass
radially through the outer hollow shaft 10a, 10b, pass
through slots 23 defined in the intermediate hollow shaft
16a, 16b, are at least as long as the slots 22, and are
inserted, so that they can slide parallel to the axis 7, in
slots 24, which are defined in the inner shaft 18a, 18b
and are longer than the second tabs 21, so as to allow
the axial translational motion of the inner shaft 18a, 18b
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with respect to the intermediate hollow shaft 16a, 16b
and to the outer hollow shaft 10a, 10b.

[0024] The machine according to the invention is pro-
vided with means for translational motion, which act on
the intermediate hollow shaft 16a, 16b and on the inner
shaft 18a, 18b for actuating their translational motion in
order to achieve the engagement or disengagement of
their axial end directed toward the central compartment
5 with the corresponding axial end of the log to be sliced.
[0025] More particularly, the axial end of the interme-
diate hollow shaft 16a, 16b that exits from the outer hollow
shaft 10a, 10b on the opposite side with respect to the
central compartment 5, is connected coaxially to a cor-
responding disk-like element 25a, 25b with the interpo-
sition of a bearing 26a, 26b that allows the intermediate
hollow shaft 16a, 16b to rotate about its own axis 7 with
respect to the disk-like element 25a, 25b. Likewise, the
axial end of the inner shaft 18a, 18b, which protrudes
from said axial end of the intermediate hollow shaft 16a,
16b, is connected coaxially to a corresponding disk-like
element 27a, 27b with the interposition of a bearing 28a,
28b that allows the inner shaft 18a, 18b to rotate about
its own axis 7 with respect to the disk-like element 27a,
27b. A third disk-like element 29a, 29b is interposed be-
tween the disk-like elements 25a, 25b and 27a, 27b and
is coaxial to them and is fixed, by means of bars 30a,
30b which are parallel to the axis 7, to the supporting
flange 13a, 13b. The bars 30a, 30b extend beyond the
third disk-like element 29a, 29b and act as a sliding guide
both for the disk-like element 25a, 25b and for the disk-
like element 27a, 27b. The translational motion means
comprise a first pair of fluid-actuated cylinders 31a, 31b
which are connected by means of their body to the third
disk-like element 29a, 29b, which constitutes an abut-
ment that is jointly connected to the supporting structure
2, and act with the stem of their piston, which is oriented
parallel to the axis 7, on the disk-like element 25a, 25b,
which is connected to the intermediate hollow shaft 16a,
16b, and a second pair of fluid-actuated cylinders 32a,
32b, which are connected by means of their body to the
third disk-like element 29a, 29b and act with the stem of
their piston, which is oriented parallel to the axis 7, on
the disk-like element 27a, 27b, which is connected to the
inner shaft 18a, 18b.

[0026] By way of the actuation of the fluid-actuated cyl-
inders 31a, 31 band 32a, 32b it is possible to engage the
axial ends of the log to be sliced both with the spikes 19a,
19b of the inner shaft 18a, 18b, in a region that lies closer
to the axis 7, and with the spikes 17a, 17b of the inter-
mediate hollow shaft 16a, 16b, in a region that lies further
from the axis 7 at the beginning of the veneer cutting
operation, so as to achieve high stability in supporting
the log during its rotation, and then disengage the spikes
17a, 17b of the intermediate hollow shaft 16a, 16b from
the log to allow completion of its slicing.

[0027] At the central compartment 5, the supporting
structure 2 supports, so that it can slide along an actua-
tion direction 33 that is substantially perpendicular to the
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axis 7, a tool supporting carriage 34, on which the tool
35 designed to interfere progressively with the lateral sur-
face of the log is mounted; said log being turned about
its own axis, which coincides with the axis 7, by the ro-
tation of the spindles 6a, 6b, in order to cause its slicing.
The tool supporting carriage 34 is connected to second
actuation means, which can be actuated to move the tool
supporting carriage 34 along said actuation direction 33.
[0028] In greater detail, in the illustrated embodiment,
the second actuation means are connected to the tool
supporting carriage 34 by way of a transmission of the
screw-and-nut type which comprises a pair of threaded
shafts 36a, 36b which are arranged so that their axes are
parallel to the actuation direction 33 and are supported,
so as to allow rotation about the respective axes, by the
supporting structure 2. Each one of the threaded shafts
36a, 36b engages a corresponding female thread 373,
37b, which is defined in the tool supporting carriage 34,
so that a rotation of the threaded shafts 36a, 36b, about
the respective axes, causes a translational motion, par-
allel to said axes, of the tool supporting carriage 34. The
second actuation means can be constituted, in a per se
known manner, by an electric motor which is connected,
by means of a mechanical transmission, to the threaded
shafts 36a, 36b, or, preferably, said second actuation
means can comprise, for each one of the threaded shafts
36a, 36b, an electric motor 38a, 38b that is connected
directly, by means of its driving shaft, to one of the thread-
ed shafts 36a, 36b, providing, in a manner similar to what
is described with reference to the actuation of the electric
motors 8a, 8b, electronic means that mutually synchro-
nize the rotation of the driving shafts of said electric mo-
tors 38a, 38b.

[0029] The electronic means for synchronizing the ro-
tation of the driving shafts of the electric motors 8a, 8b
and optionally of the driving shafts of the electric motors
38a, 38b can be constituted by an electronic axis-follow-
ing adjustment system of a known type. Thanks to these
electronic means, it is further possible to correlate the
rotation rate of the driving shafts of the electric motors
38a, 38b, which cause the translational motion of the tool
supporting carriage 34 along the actuation direction 33,
and the rotation rate of the spindles 6a, 6b so as to adjust,
according to the requirements, the thickness of the strips
produced by the slicing of the log.

[0030] It should be noted that the use of two electric
motors, one for each spindle, in order to actuate directly
the spindles 6a, 6b, allows to simplify considerably the
overall structure of the veneer cutting machine, since it
allows to eliminate the complex mechanical transmission
provided in conventional veneer cutting machines to con-
nect the single main motor to the two spindles.

[0031] Moreover, in the machine according to the in-
vention, if the tool supporting carriage 34 is also actuated,
in a similar manner, by means of two electric motors 38a,
38b, a further simplification is achieved because the me-
chanical transmissions that in known types of machine
are needed to connect the spindles to the tool supporting
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carriage and the secondary motor to said tool supporting
carriage are eliminated.

[0032] The use of variable-speed electric motors that
can be controlled electronically further eliminates the
need to resort to complex mechanical gearboxes.
[0033] In practice it has been found that the veneer
cutting machine fully achieves the intended aim, since
the elimination of the mechanical transmission for the
actuation of the spindles 6a, 6b achieves a great struc-
tural simplification of the machine as a whole.

[0034] Another advantage of the machine according
to the invention, which arises from the reduction of the
number of mechanical components, is that maintenance
interventions are simplified and reduced.

[0035] Another advantage of the machine according
to the invention is to use components that can be auto-
mated more easily.

[0036] The veneer cutting machine thus conceived is
susceptible of numerous modifications and variations, all
of which are within the scope of the appended claims; all
the details may further be replaced with other technically
equivalent elements.

[0037] In practice, the materials used, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0038] Thedisclosuresin Italian Patent Application no.
MI2008A000935, from which this application claims pri-
ority, are incorporated herein by reference.

[0039] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A machine (1) for cutting veneers from logs for pro-
ducing wood strips, comprising a supporting struc-
ture (2) and a pair of mutually opposite spindles (6a,
6b), which are coaxial to each other and are support-
ed so that they can rotate about a common axis (7)
by said supporting structure (2), first means (8a, 8b)
being provided for the actuation of said pair of spin-
dles (6a, 6b) with a rotary motion about the common
axis (7); said spindles (6a, 6b) being further movable
on command toward or away from each otherin order
to engage or disengage the opposite axial ends of a
log to be sliced, characterized in that said first ac-
tuation means comprise an electric motor (8, 9) for
each spindle (6a, 6b) connected directly by means
of its driving shaft (9a, 9b) to the corresponding spin-
dle (6a, 6b), electronic means being provided for
controlling the electric motors for the actuation of the
spindles (6a, 6b), for their synchronized actuation.
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2.

The machine according to claim 1, characterized
in that said electric motors (8, 9) for actuating the
spindles (6a, 6b) are constituted by synchronous mo-
tors with a large number of poles with permanent-
magnet excitation ("torque motors").

The machine according to claims 1 and 2, charac-
terized in that said electric motors (8, 9) for actuat-
ing the spindles (6a, 6b) have a hollow driving shaft
(9a, 9b) in which the corresponding spindle (6a, 6b)
is inserted coaxially, so as to rotate jointly about its
own axis (7).

The machine according to one or more of the pre-
ceding claims, characterized in that it comprises a
tool supporting carriage (34) that is supported, so
that it can slide along an actuation direction (33) that
is substantially perpendicular to the axis (7) of said
spindles (6a, 6b), by said supporting structure (2), a
tool (35) being mounted on said tool supporting car-
riage (34) and second means (38a, 38b) being pro-
vided for the actuation of said tool supporting car-
riage (34) along said actuation direction (33), said
second actuation means (38a, 38b) comprising at
least one electric motor (38a, 38b).

The machine according to one or more of the pre-
ceding claims, characterized in that said tool sup-
porting carriage (34) is connected to said second
actuation means (38a, 38b) by way of a transmission
of the screw-and-nut type, which comprises a pair
of threaded shafts (36a, 36b) arranged so that their
axes are parallel to said actuation direction (33) and
engage corresponding female threads (37a, 37b)
defined in said tool supporting carriage (34), said
second actuation means (38a, 38b) comprising an
electric motor (38a, 38b) for each one of said thread-
ed shafts (36a, 36b), which is connected directly by
means of its output shaft to the corresponding
threaded shaft (36a, 36b), electronic means being
provided for controlling the electric motors (38a, 38b)
that actuate the threaded shafts (36a, 36b) for their
actuation in a synchronized manner.

The machine according to one or more of the pre-
ceding claims, characterized in that each one of
said spindles (6a, 6b) comprises three mutually co-
axial shafts (10a, 10b, 16a, 16b, 18a, 18b), arranged
so that their axis is horizontal, respectively:

- an outer hollow shaft (10a, 10b), supported so
that it can rotate about its own axis (7) by said
supporting structure (2) and locked in axial
translational motion to said supporting structure
(2);

- an intermediate hollow shaft (16a, 16b), ar-
ranged inside said outer hollow shaft (10a, 10b)
and provided, atone ofits axial ends, with means
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for engaging an axial end of the log to be sliced;
- and an inner shaft (18a, 18b), arranged inside
said intermediate shaft (16a, 16b) and also pro-
vided, at one of its axial ends, with means for
engaging an axial end of the log to be sliced;

said intermediate hollow shaft (16a, 16b) and said
inner shaft (18a, 18b) being able to slide axially with
respect to each other and with respect to said outer
hollow shaft (10a, 10b), translational motion means
(31a, 31b, 32a, 32b) being provided which act on
said intermediate hollow shaft (16a, 16b) and on said
inner shaft (18a, 18b) for their axial translational mo-
tion.

The machine according to one or more of the pre-
ceding claims, characterized in that said transla-
tional motion means comprise fluid-actuated cylin-
ders (31a, 31b, 32a, 32b) which are interposed be-
tween an abutment that is jointly connected to said
supporting structure (2) and disk-like elements (25a,
25b, 27a, 27b, 29a, 29b) which are connected, so
thatthey can rotate about their own axis, respectively
to said intermediate hollow shaft (16a, 16b) and to
said inner shaft (18a, 18b) and are jointly connected
thereto in axial translational motion.

The machine according to one or more of the pre-
ceding claims, characterized in that the hollow
shaft of each electric motor (8a, 8b) for the actuation
of the spindles (6a, 6b) is crossed by said outer hol-
low shaft (16a, 16b) and is bolted directly to said
outer hollow shaft (16a, 16b).
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