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of veneer. The method and apparatus include providing a drive

mechanism which causes relative motion of a knife in contact with the flitch. The relative motion Is relatively slower during one part
of the cutting stroke and Is relatively faster during another part of the cutting stroke.
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ABSTRACT

A method and apparatus for converting a flitch into sheets of veneer. The method and apparatus
include providing a drive mechanism which causes relative motion of a knife in contact with the

flitch. The relative motion is relatively slower during one part of the cutting stroke and is relatively

faster during another part of the cutting stroke.
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VENEER SLICER

This application is a division of Canadian Patent Application Serial No. 2,473,757
filed January 31, 2003.

Field of the Invention

This invention is disclosed in the context of machinery for the manufacture of

wood veneers, but is believed to have other applications as well.

Background of the Invention
There are several known types of machines for the production of wood veneers.

There are, for example, the machines illustrated and described in U. S. Patents: 2,576,520,
2.676,627; 3,441,069; 3,654,973; 3,680,612; 3,750,725; 4,063,578; 4,068,693; 4,069,850;
4,083,391; 4,089, 354; 4, 102,372; 4,137,957, 4,287,462, 4,392,519; 4,503,740, 4,503,896;
4,587,616 4,601,317; 4,753,278; 4,791,970, 4,831,747, 4,893,663; 5,067,534, 5,101,874;
5,143.129; 5.381, 841; 5,383,504; 5,385,185; 5,452,220; 5,490,548; 5,511,598; 5,562,137,
5.590,700; 5,680,887; 5,979,524; and, 6,102,090; Canadian Patent 1,204,985; German Patent
Specifications: 2,501,936; 2,523,481; 2,523,482; 3,915,516; 3,928,941, and, Italian Patent
Specifcations: 1,084,683 and 1,126,371. No representation is intended that this listing 1s a
listing of all art material to the examination of this application, or that a thorough search of all

relevant art has been conducted, or that no better art than that listed here exists. Nor should

any such representation be inferred.

Disclosure of the Invention

According to one aspect of the invention, a veneer slicer includes a knife,
means for supporting a flitch, and means for causing relative motion of the knife and fhitch.

The means for causing relative motion of the knife and flitch slows the relative motion of the

knife and flitch during one part of the cutting stroke and
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speeds up the relative motion of the knife and flitch during another part of the cutting

stroke.
[lustratively according to this aspect of the invention, the means for

supporting a flitch includes a fhitch table. The means for causing relative motion of
the knife and flitch includes a bell crank having a first arm and a second arm, a
crankshaft, and a connecting rod coupling the first arm to the crankshaft. The second
arm is coupled to the flitch table to move the flitch table non-linearly.

Further illustratively according to this aspect of the invention, the
means for supporting a flitch includes a guide and a follower for following the guide.

Alternatively 1llustratively according to this aspect of the invention, the
means for supporting a flitch includes a flitch table. The means for causing relative
motion of the knife and flitch includes a guide and a follower for following the guide.
One of the guide and follower 1s mounted on a supporting framework. The other of
the guide and follower is mounted on a flitch table support to mount the flitch table
support movably relative to the supporting framework. The flitch table is mounted
from the thtch table support for movement relative to the flitch table support. Means
are provided for moving the flitch table relative to the flitch table support.

Further 1llustratively according to this aspect of the invention, the
means for moving the flitch table relative to the flitch table support includes a motor
coupled between the flitch table support and the flitch table. Actuation of the motor
moves the flitch table relative to the flitch table support.

[llustratively according to this aspect of the invention, the means for

supporting a flitch includes a flitch table having a port for coupling to a vacuum

SOUrce.

Alternatively or additionally illustratively according to this aspect of
the invention, the means for supporting a flitch includes a flitch table including dogs
actuable between flitch releasing onentations and flitch supporting orientations to
mount a flitch to the flitch table.

Ilustratively according to this aspect of the invention, the means for
causing relative motion of the knife and flitch includes a carriage for supporting the
knife for movement selectively toward and away from the flitch.

According to another aspect of the invention, a veneer slicer includes a

knife, a mechanism for supporting a flitch, and a drive system for causing relative
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motion of the knife and flitch. The drive system slows the relative motion of the knife
and flitch duning one part of the cutting stroke and speeds up the relative motion of

the knife and flitch during another part of the cutting stroke.
[Nlustratively according to this aspect of the invention, the flitch-

supporting mechanism includes a flitch table and the drive system includes a bell
crank having a first arm and a second arm, a crankshaft, and a connecting rod

couphing the first arm to the crankshaft. The second arm is coupled to the flitch table

to move the flitch table ndn-linearly.

Further illustratively according to this aspect of the invention, the
flitch-supporting mechanism includes a guide and a follower for following the guide.

Altermatively illustratively according to this aspect of the invention, the
flitch-supporting mechamsm includes a flitch table and the drive system includes a
guide and a follower for following the guide. One of the guide and follower is
mounted on a supporting framework and the other of the guide and follower is
mounted on a flitch table support to mount the flitch table support movably relative to
the supporting framework. The flitch table is mounted from the flitch table support

for movement relative to the flitch table support. The drive system also moves the

flitch table relative to the flitch table support. |
[llustratively according to this aspect of the invention, the flitch-

supporting mechanism includes a flitch table having a port for coupling to a vacuum

source.
Altermatively or additionally 1llustratively according to this aspect of

the invention, the flitch-supporting mechanism includes a flitch table including dogs

actuable between flitch releasing orientations and flitch supporting orientations to

mount a flitch to the flitch table.

Iustratively according to this aspect of the invention, the drive system
includes a camage for supporting the knife for movement selectively toward and

away from the flitch.
[Nustratively according to both of these aspects of the invention, the

guide and follower include an arcuate track and a slide for following the track. The
track has the same radius of curvature as an effective radius of the second arm.
Further 1llustratively according to both of these aspects of the

invention, the length of the arcuate track is about a quarter of a circle.
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[llustratively according to both of these aspects of the invention, the

shide includes a solid bearing slide.

Alternatively illustratively according to both of these aspects of the
invention, the slide includes ball bearings.

Further illustratively according to both of these aspects of the
invention, the ball bearings are circulating type ball bearings.

Alternatively illustratively according to both of these aspects of the
invention, the slide includes roller bearings.

[llustratively according to both of these aspects of the invention, the
roller beanngs are circulating type roller beanngs.

Further illustratively according to both of these asi)ects of the
invention, the guide and follower together include a solid beaning shde.

Altematively 1llustratively according to both of these aspects of the
invention, the guide and follower together include a slide and bearings.

Iliustratively according to both of these aspects of the invention, the
bearings are circulating bearings.

Further illustratively according to both of these aspects of the
invention, the bearings are ball bearings.

Alternatively 1llustratively according to both of these aspects of the
invention, the bearings are roller beanngs.

Further 1llustratively according to both of these aspects of the

invention, the apparatus includes a controller for controlling the motor in accordance

with an algorithm.
Illustratively according to both of these aspects of the invention, the

motor includes a fluid motor.

Altematively illustratively according to both of these aspects of the
invention, the motor includes an electric motor.

According to yet another aspect of the invention, a method of
converting a flitch nto sheets of veneer includes causing relative motion of a knife in
contact with the fhitch. The relative motion is relatively slower during one part of the
cutting stroke and is relatively faster during another part of the cutting stroke.

Illustratively according to this aspect of the invention, causing relative

motion includes providing a bell crank having a first arm and a second arm, providing
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a crankshaft, coupling the first arm to the crankshaft, and coupling the second arm to

the flitch table.

Illustratively according to this aspect of the invention, causing relative
motion includes providing a guide and a follower for following the guide.

Illustratively according to this aspect of the invention, providing a
guide and a follower for following the guide include providing an arcuate track and a
shide for following the track. The track has the same radius of curvature as an
effective radius of the second arm.

[Hustratively according to this aspect of the invention, providing an
arcuate track includes providing an arcuate track having a length of about a quarter of

a circle.

Illustratively according to this aspect of the invention, providing a slide
includes providing a sohd bearing slide.

Alternatively illustratively according to this aspect of the invention,
providing a shde includes providing a ball bearing shde.

[Hustratively according to this aspect of the invention, providing a ball

beanng slide includes providing a circulating-type ball bearing slide.

Alternatively illustratively according to this aspect of the invention,
providing a shide includes providing a roller bearing shde.

[llustratively according to this aspect of the invention, providing a
roller beanng slide includes providing a circulating-type roller bearing slide.

Alternatively 1llustratively according to this aspect of the inventioh,
causing relative motion includes providing a guide and a follower for following the
guide. One of the guide and follower is mounted on a supporting framework. The
other of the guide and follower is mounted on a flitch table support to mount the flitch
table support movably relative to the supporting framework. The flitch table is
mounted from the flitch table support for movement relative to the flitch table
support. The flitch table 1s moved relative to the fhitch table support.

IMustratively according to this aspect of the invention, providing a

guide and a follower for following the guide together include providing a solid

bearing slide.
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Alternatively illustratively according to this aspect of the invention,

providing a guide and a follower for following the guide together include providing a

slide and bearnings.

[llustratively according to this aépect of the invention, providing a shide
and bearnings together include providing circulating bearings.

Illustratively according to this aspect of the invention, providing

circulating bearings includes providing circulating ball bearings.

Alternatively illustratively according to this aspect of the invention,
providing circulating bearings includes providing circulating roller bearings.

[llustratively according to this aspect of the invention, moving the
flitch table relative to the flitch table support includes coupling a motor between the
flitch table support and the flitch table and actuating the motor to move the flitch table
relative to the flitch table support.

[llustratively according to this aspect of the invention, actuating the
motor to move the flitch table relative to the flitch table support includes actuating the
motor 1n accordance with an algonthm.

Illustratively according to this aspect of the invention, coupling a
motor between the flitch table support and the flitch table includes coupling a fluid
motor between the flitch table support and the flitch table.

Altemati'vely illustratively according to this aspect of the invention,
coupling a motor between the flitch table support and the flitch table includes
coupling an electric motor between the flitch table support and the flitch table.

[llustratively according to this aspect of the invention, causing relative

motion includes supporting the flitch on a flitch table including a port, and coupling

the port to a vacuum source.

Alternatively or additionally illustratively according to this aspect of
the invention, causing relative motion includes supporting the flitch on a flitch table
including dogs actuable between flitch releasing orientations and flitch supporting
orientations to mount a flitch to the flitch table, and actuating the dogs to flitch
supporting orientations to mount the flitch to the flitch table.

[Nustratively according to this aspect of the invention, causing relative
motion includes providing a carnage for supporting the knife for movement

selectively toward and away from the flitch.
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Brief Description of the Drawings
The invention may best be understood by referring to the following

detailed description of an illustrative embodiment of the invention, and the

accompanying drawings. In the drawings:

Fig. 1aillustrates a partial sectional top plan view of a system

constructed according to the present invention;

Fig. 1b 1llustrates a fragmentary elevational view of a detail of the

system 1llustrated in Fig. 1a;
Fig. 1c 1llustrates a sectional view of the detail illustrated 1n Fig. 1b,

taken generally along section lines 1c-1c¢ of Fig. 1b;

Fig. 1d 1llustrates a fragmentary elevational view of a detail of the

system illustrated in Fig. 1a;
Fig. 1e illustrates a sectional view of the detail illustrated in Fig. 1d,

taken generally along section lines le-le of Fig. 1d;

Figs. 2-4 1llustrate elevational views of certain components of the
system 1llustrated 1in Fig. 1, in vanious onentations the illustrated components assume
duning each cycle of operation of the system illustrated in Fig. 1;

Fig. 5 1llustrates an elevational view of certain components of another

system constructed according to the invention; and,

Figs. 6-7 1llustrate partly broken away elevational views of certain

components of another system constructed according to the invention.

Detailed Descrigtions of INustrative Embodiments

Referring now to the drawings, a veneer slicer 23 includes a flitch table
20, for example, a vacuum-type or hydraulic dog-type flitch table, on which is
mounted a flitch 22 which is to be sliced into veneer. The flitch 22 is sliced by
moving 1t in contact with the cutting edge of a knife 24 in a cutting stroke. The knife
24 1s mounted on, for example, a carmage 25 of the type illustrated and described in
U. S. Patent 5,979,524, which supports the knife 24 and a pressure bar. After
completion of the cutting stroke, the flitch 22 and knife 24 ére‘rclatively retracted
away from contact with each other, and returned to their relative positions for

execution of the next cutting stroke. These cutting and return strokes are executed at
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a rate of, for example, 90 times a minute as the flitch 22 1s converted to sheets of

veneer.
In the past, the relative movement between the flitch 22 and knife 24 1n

veneer slicers of this type has always been linear. The present invention recognizes
that a typical flitch 22 includes grain that generally runs relatively at least somewhat
toward the knife 24 during the first half of the cutting stroke and generally relatively
somewhat away from the knife 24 during the second half of the cutting stroke, owing
to the way the wood of the typical flitch 22 has grown. As a result of this, the grain of
the veneer sliced from the flitch 22 tends to be “rubbed up” and rougher on the half of
cach sheet of veneer sliced from a first half cut generally against the grain, for
example, the upper half 26, of a typical flitch 22, and smoother on the half of each
sheet of veneer shiced from a second half cut generally with the grain, for example,

the lower half 28 of a typical flitch 22. That is, as the knife 24 proceeds “into” the
flitch 22, the grain tends to be more rubbed up. As the knife 24 proceeds “out of” the
flitch 22, the grain tends to be less rubbed up. This difference in surface smoothness
can be visually detected by visual inspection of the sheets of veneer, and/or otherwise
physically detected, for example, felt by rubbing the sheets of veneer as they come off
the veneer slicer to the offbearers’ station 30 to be, for example, stacked for further

processing, for example, drying.
The present mvention alleviates some of this difference in surface

smoothness across the surface of the sliced sheet of veneer by slowing the relative
motion of the knife 24 and flitch 22 during one part, for example, the first part, of the
cutting stroke and speeding up the relative motion of the knife 24 and flitch 22 during
another part, for example, the second part, of the cutting stroke. This 1s done in the
embodiment illustrated in Figs. 1a-e and 2-4 by mounting the flitch table 20 on (a)
pivot arm(s) 32 to impart a rocking motion to the flitch table 20 rather than the prior
art linear reciprocating motion. The flitch table 20 is rocked in such a way that each
point 34 (Fig. 2) on the flitch table 20 and flitch 22 supported on the flitch table 20
moves along an arc 36 of a circle. In the illustrated embodiment, the arc 36s length
1s about a quarter of a circle. The radius of the circle is the effective radius (radii) of
(a) flitch table motion arm(s) 32 by which the flitch table 20 is supported on the
veneer slicer 23. Thus, during the first portion 26 of the slicing of a sheet of veneer

from a typical flitch 22, when the cut is more against the grain of the flitch 22, the
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relative movement of the knife 24 and flitch 22 is more horizontal and the progress of the
knife 24 through the flitch 22 thus slower. The relative movement of the knife 24 and
flitch 22 becomes more vertical and the progress of the knife 24 through the flitch 22
faster as the cutting of a slice of veneer from the typical flitch 22 progresses, for example,

during the cutting of portion 28.
Referring now particularly to Figs. 2-4, to achieve this motion of the flitch

table 20, each flitch table motion arm 32 is pivotally mounted at one end by a pin 38 to a
support 40 on which the flitch table 20 is mounted. Each flitch table motion arm 32 is
mounted at its other end to a {litch table turning shaft 42 which is pivotally supported in a
stationary support framework 44. The stationary support framework 44 also rotatably

supports a drive shaft 46 which is appropriately counterweighted 435. Drive shaft 46
includes a crank arm 48, the end of which remote from drive shaft 46 is pivotally coupled

to one end of a connecting rod 50. The other end of connecting rod 50 is coupled to a
dnive lever 52 stationarily connected to one of the flitch table motion arms 32. The
rocking motion of the flitch table 20 is thus obtained by rotation of drive shaft 46.

Rotation of drive shaft 46 is achieved by a prime mover 47 (Flg. 1a), for example,
an electric motor, typically via a speed reducing transmission including (a) pulley(s) 49
mounted on the output shaft of the prime mover 47, belt(s) 51 trained about the pulley(s)
49 on the output shatft of the prime mover 47 and about (an) input pulley(s) 53 of a
clutch-brake combination 55, for example, an air clutch, a clutch-brake combination
output shaft 57, (a) drive pulley(s) 59, (a) chain(s) 68, and (a) driven pulley(s) 70

provided on drive shaft 46.
Referring now to FIG. 5, because the flitch table 20 moves in an arc 36, if

additional support of the flitch table 20 is necessary or desirable, (an) arcuate track(s) 80
and arcuate slide(s) 82 for engaging the arcuate track(s) 80 can be added to the support
apparatus 84 for the flitch table 20. The track(s) 80 and track 80- following grooves in the
shide(s) 82 would have the same radii of curvature as the effective radius (radii) of flitch
table motion arm(s) 32 by which the flitch table 20 is supported on the veneer slicer 23.
The slide(s) 82 would be pivotally mounted to the table 20. The slide(s) 82 can, for
example, be (a) solid bearing slide(s), or can be provided with ball- or roller-bearings,
including circulating ball- or roller-bearings of the type described in, for example, U.S.

Patent 6,102,090. Alternatively, such (an)
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arcuate track(s) 80-and-shde(s) 82 mechanism can provide the sole mechanism for
supporting the thitch table 20 for this arcuate movement, and (a) suitable motor(s)
pivotally coupled between the flitch table 20 and support apparatus 84 to cause the

flitch table to execute the arcuate motion determined by the configuration(s) of such

(an) arcuate track(s) 80 and slide(s) 82.

Referring now to Figs. 6-7, another method for achieving the slower-
to-faster slicing motion which permits the execution of even more complex motions is
to mount the flitch table support 86 from the supporting framework 88 using
conventional means, such as for example, (a) linear track(s) 92 and (a) linear solid
bearing- or ball- or roller-bearing slide(s) 90, including circulating ball- or roller-
bearings of the type descnibed in, for example, U. S. Patent 6,102,090. The flitch
table 20 1s then mounted from the flitch table support 86 by, for example, (a)
honizontal or generally horizontal linear track(s) 100 mounted on one of the support
86 and table 20 and bearings(s) 102 of the type described in, for example, U. S. Patent
6,102,090 mounted on the other of the support 86 and table 20. Some drive means
104, such as, for example, (a) reversible electric or hydraulic motor(s), is provided
between the flitch table 20 and its support 86. Then, as the flitch table support 86 is
moved linearly generally vertically, or at an acute angle to vertical, the flitch table 20
can simultaneously be dnven horizontally at (a) rate(s) by supplying current to the
electric motor(s) or supplying and/or removing hydraulic fluid to aﬁd/or from the
hydraulic motor(s) 104 according to a suitable algorithm. In this way, any of a

number of desired motions of the flitch 22 relative to the knife 24 can be achieved.
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CLAIMS:

1. A veneer slicer including a knife, a flitch table for supporting a flitch, and
a gmde and a follower for following the guide, one of the guide and follower mounted on a
supporting framework and the other of the guide and follower mounted on a flitch table support
to mount the flitch table support movably relative to the supporting framework, the flitch table
mounted from the flitch table support for movement relative to the flitch table support, and at

least one motor coupled between the flitch table and the flitch table support for moving the flitch

table relative to the flitch table support.
2 The apparatus of claim 1 wherein the guide and follower together include

a solid beanng shde.
3. The apparatus of claim 1 wherein the guide and follower together include

a slide and bearings.

4. The apparatus of claim 3 wherein the beanngs are circulating beanings.

5. The apparatus of claim 4 wherein the bearings are ball bearings.

6. The apparatus of claim 4 wherein the bearings are roller bearings.

7. The apparatus of claim 1 further including a controller for controlling the

motor, the controller controlling the motor in accordance with an algorithm.

8. The apparatus of claim 7 wherein the motor includes a fluid motor.
9. The apparatus of claim 7 wherein the motor includes an electric motor.
10.  The apparatus of claim 1 wherein the flitch table includes a port for

couphng to a vacuum source.
[1.  The apparatus of claim 1 wherein the flitch table includes dogs actuable

between tlitch releasing orientations and flitch supporting orientations to mount a flitch to the

fhitch table.

12 The apparatus of claim 1 further including a carriage for supporting the

st ¢

knife for movement selectively toward and away from the flitch.

15. A method of converting a flitch into sheets of veneer, the method

including providing a guide and a follower for following the guide, one of the guide and follower
mounted on a supporting framework and the other of the guide and follower mounted on a flitch
table support to mount the flitch table support movably relative to the supporting framework,

mounting the fhitch table from the flitch table support for movement relative to the flitch table



CA 02646684 2008-09-26

-12-

support, coupling at least one motor between the flitch table and the flitch table support and

actuating the at least one motor for moving the flitch table relative to the flitch table support.

14,  The method of claim 13 whereinkproviding a guide and a follower for
following the guide together include providing a solid bearing shide.

15.  The method of claim 13 wherein providing a guide and a follower for
following the guide together include providing a slide and bearings.

16.  The method of claim 13 wherein providing a slide and bearings together

include providing circulating bearings.

17.  The method of claim 13 wherein providing circulating bearings includes
providing circulating ball bearings.

18.  The method of claim 13 wherein providing circulating bearings includes
providing circulating roller bearings.

19.  The method of claim 13 wherein actuating the motor to move the fhtch
table relative to the flitch table support includes actuating the motor in accordance with an
algorithm.

20.  The method of claim 19 wherein coupling a motor between the flitch table
support and the flitch table includes coupling a fluid motor between the flitch table support and
the flitch table.

21.  The method of claim 19 wherein coupling a motor between the flitch table
support and the flitch table includes coupling an electric motor between the thitch table support

and the flitch table.
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