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Abstract

A peripherally driven veneer lathe employs a knife with an improved shape which
increases the deflection resistance of the cutting edge and improves its cutting
ability. A cutting edge (7c) 1s positioned on the flank side a predetermined
distance (H) away from a point (X) of intersection of an extended plane of a
cutting face (7a) and that of a flank (7b) of a knife (7) toward the downstream of
the rotation of a log. The cutting face immediately following the cutting edge
(7¢) i1s formed as a connecting curved surface (7d) coinciding with a concentric
arc distanced from the trajectory (G) of rotation of piercing projections (4a) of a
peripheral-drive member (4) with a predetermined gap (S). Preferably, the angle

(o) formed by a line (D) tangent to the connecting curved surtace (7d) at the

cutting edge and the flank (7b) 1s roughly equal to the sharpness angle ([3: 18° to

25°) of the conventional knife.
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PERIPHERALLY DRIVEN VENEER LATHE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a peripherally driven veneer lathe and an
improvement of a knife used therefor.
2. Prior Art

Recent years have witnessed so-called peripherally driven veneer lathes
becoming the mainstream in the field of veneer lathes. The peripherally driven
veneer lathe 1s designed such that at least part of the power required for peeling a
log 1s supplied through the periphery of the log. Examples of this type of lathe
are disclosed 1n, e.g., Japanese Patent Examined Publication (Kokoku) No.
59-28444, Japanese Registered Utility Model No. 2539258, Japanese Patent
Examined Publication (Kokoku) No. 61-21808, and U.S. Patent No. 6357496.
The veneer lathe of this type comprises a peripheral-drive member having a
plurality of drive members disposed at proper intervals along the axis, each drive
member having on i1ts periphery a number of piercing projections. The
peripheral-drive member 1s disposed such that the piercing projections can pierce
the periphery of the log immediately before the cutting edge of the knife. Thus,
this type of lathe can transmit motive power to the log via the piercing
projections 1n an extremely stable manner, resulting in its very wide use.

The peripherally driven veneer lathe of the above-described type will now
be described by referring to an actual example shown in the drawings. As shown
in Fig. 8 and kFi1g. 9, the latter being an enlarged view of a portion indicated by a
circle B in Fig. 8, the peripherally driven veneer lathe comprises a knife 2, a
knife carriage 1, a peripheral-drive member 4, and a spindle 3 for supporting a
log 5. The knife 2 comprises a cutting face 2a and a flank 2b and is mounted on

the knmife carriage such that the flank 1s opposite the log. The peripheral-drive

member 4 comprises a plurality of drive members 4b disposed at proper intervals
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along the axis, each drive member 4b being disposed substantially parallel to a
cutting edge 2¢ of the knife 2 and having a number of piercing projections 4a on
the periphery. Normally, the peripheral-drive member 4 1s disposed at such a
position that the piercing projections 4a can pierce the periphery of the log
immediately before the cutting edge 2c¢ of the knife 2, which 1s mounted on the
knife carriage 1 via a knife clamp la. A veneer 6 is produced by providing at
least part of the motive power necessary for peeling the log 5, held by a spindle 3,
from the peripheral-drive member 4. This manner of supplying the power makes
it possible to peel both an unusually hard and an unusually soft log with ease,
which was very difficult for the conventional spindle-driven veneer lathes.

An mmproved example in practical use will be described by referring to
Fig. 11 and Fig. 12, the latter showing an enlarged view of a portion of Fig. 11
indicated by a circle C. In this example, the function of the piercing projections
4a 1s secondarily exploited. As shown, in addition to the features of the

above-described example, this example includes a guide member 8 having a guide

surface 8a mounted at the tip of the knife carriage 1. The guide surface 8a
substantially coincides with a part of a circle (to be hereafter referred to as a
concentric arc) concentric with a rotation trajectory G of the piercing projections
4a but with a larger radius and therefore away from the rotation trajectory G by a
predetermined distance. This example further includes a bending member 9
disposed between adjacent drive members 4b, by which the veneer 6 is forcibly
bent toward the back side, thereby creating many surface cracks starting from the
points pierced by the piercing projections 4a and providing the veneer 6 with
flexibility. Another improved example (not shown) 1n practical use includes, 1n
addition to the features of the above example, backup rolls for holding the
periphery of the log from at least two directions, so that the log can be released
from the spindle in the final stage of peeling and peeled until it becomes thinner

than the spindie.

In this type of veneer lathe, the peripheral-drive member 4 1s disposed
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such that the piercing projections 4a can pierce the periphery of the log
immediately before the cutting edge 2a of the knife 2 mainly because at this
position, a preferable engagement can be obtained between the piercing
projections 4 a of the peripheral-drive member 4 and the log 5. Specifically, in
order to prevent the piercing projections 4a and the knife 2 from colliding with
and damaging each other due to vibrations and the like of the peripheral-drive
member 4, the peripheral-drive member 4 must be disposed in such a manner as to
ensure a gap S (see Figs. 9 and 12) of more than a certain limit (generally, about 1
mm) between the rotational trajectory G of the piercing projections 4a and the
knite 2 when the knitfe 2 and the peripheral-drive member 4 are most closely
located (the peripheral-drive member may be fixedly secured to the knife carriage
1, or 1t may be movably mounted thereon, as disclosed in the above-mentioned
Japanese Registered Utility Model No. 2539258 or Japanese Patent Examined
Publication (Kokoku) No. 61-21808). Also, the depth of piercing on the log 5 by
the piercing projections 4a must be correspondingly controlled. Under these
restrictions, the above position 1s preterable i1f the piercing projections 4a and the
log 5 are to be satisfactorily engaged with each other as the log 5 is peeled and
becomes smaller in diameter, as shown by the broken line in Figs. 8 and 9.
Another reason why the above position 1s selected is that positioning the
peripheral-drive member 4 there enables the piercing projections 4a to pierce the
veneer 6 as well, which facilitates the smooth delivery of the veneer 6.

In other words, 1n order to obtain a satisfactory engagement between the
piercing projections ot the peripheral-drive member and the log, it is effective to
set the position of the peripheral-drive member 4 such that an axis 4d of an axle

4c of the peripheral-drive member 4 1s located on or near a line perpendicular to
the cutting face 2a and passing at the cutting edge 2c¢ of the knife 2 (the line
passing at the edge of the knife and normal to the cutting face), as shown in Figs.
8 and 11. While not shown, when the peripheral-drive member 1s movably

mounted, too, as disclosed 1n the above-mentioned Japanese Registered Utility
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Model No. 2539258 or Japanese Patent Examined Publication (Kokoku) No.
61-21808, the peripheral-drive member is preferably positioned at the position as
described above when the knife and the peripheral-drive member are most closely
located with each other.

[f the peripheral-drive member 1s disposed at a higher position than the
above position, the piercing projections can be located further away from the
knife and thus a collision can be reliably avoided and the piercing projections can
more deeply pierce the log. However, in this case, the position at which the
motive power 1s supplied will be further away from the cutting edge of the knife,
and this creates a problem 1n the driving of the log. For example, if a part of the
log 1s missing or the periphery of a non-cylindrical log is to be peeled, or if the
log 1s to be peeled down to an extremely small diameter, 1t becomes difficult to
perform peeling at the end portion of the veneer, i1.e., the end portion may remain
uncut and get stuck on the knife, thereby causing the veneer to be torn at an

arbitrary, undesirable location, such as one on the extension of a crack (formed in

the log) that already exists on the veneer.

In the above-described peripherally driven veneer lathe, the shape of the
knife and the manner 1n which 1t 1s mounted on the knife carriage are the same as
in the conventional spindle-driven veneer lathe. In the conventional example, as
shown 1n Fig. 11, the knife 2 includes two parallel surfaces 2a and 2d, and a
surface 2b which connects the two surfaces 2a and 2d in an inclined manner and
which, together with the surface 2a, forms the cutting edge 2c. From the
viewpoint of ease of replacement of the knife, reliability (stability) with which
the knife 1s held, and so on, the knife 2 1s mounted such that the surface 2b is

opposite the log 5 and forms a flank, while the surface 2a forms a cutting face, as

shown. Further, as shown 1n Fig. 12, a sharpness angle B formed by the flank 2b
and the cutting face 2a 1s set at a desired value (normally, in the range of from
18° to 25°). If necessary, in order to improve, e.g., the wear resistance of the

cutting edge, a microscopic portion of the cutting edge 2c¢ (mainly a portion on

4
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the flank side extending from about 200 pm to about 700 pm) 1s finish-ground
with one or more angles which are somewhat larger than the sharpness ang]e B,
before the knife 1s mounted on the knife carriage 1 with a required angle of relief
v (normally, from 30’ to 1°) relative to a vertical line Y extending from the cutting
edge 2c.

The sharpness angle B 1s closely related to the performance of a knife. A

decrease 1n the sharpness angle [ increases the cutting ability of the knife but

undermines i1ts deflection resistance. Conversely, an i1ncrease in the sharpness
angle enhances the deflection resistance but weakens the cutting ability. At any
rate, since the deflection resistance of a knife with the above shape is restricted to

be below a limit corresponding to the sharpness angle 3, the deflection resistance

of the knife in the conventional machines has not always been good enough,
resulting, for example, in the cutting edge portion (including the cutting edge 2¢
and a portion near it) being detlected in the course of peeling the log, as indicated
by the dotted line in Figs. 10 and 13 (the deflection occurs mainly toward the
cutting face; but it may be toward the tlank). As a result, the thickness of the
produced veneers may vary, or the peeled surface of the veneer becomes coarse,
for example. Moreover, once the cutting edge portion 1s deflected, a hard log
tends to gradually increase the deflection, making, in a worst case, it impossible

to continue the peeling operation.

It should be noted that even 1f the guide member 8 is provided as shown 1n
Figs. 11 and 12, if the edge of the guide member 8 is extended to the vicinity of
the cutting edge 2c of the knife 2, the edge portion has to be made extremely thin.
This makes 1t liable that, if the cutting edge portion of the knife 1s deflected away
from the log even once, distortion remains 1n the edge portion of the guide
member, which 1s deflected along with the cutting edge portion. Should even a
hint of distortion remain there, the delivery of subsequent veneers will be
hindered. Therefore, the edge of the guide member 8 has to be provided with a

step and positioned significantly away from the cutting edge of the knife after all,

Ot
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as shown in the drawings. Thils means that the guide member 8
can hardly be expected to provide the function of preventing
the deflection of the cutting edge portion of the knife.

Furthermore, 1f the guide member 1s provided with a step, the

direction of delivery of the veneer changes suddenly near the

tip of the guide member, thereby hindering a smooth delivery

of the veneer.
SUMMARY OF THE INVENTION

The present invention has been made with a view to

overcoming the defects of the conventional peripherally

driven veneer lathe. It 1s therefore an object of the

present invention to enhance the deflection resistance of
the cutting edge portion and 1mprove 1ts cutting ability by
improving the shape of the cutting edge portion of the knife
mounted on the knife carriage, while maintaining the
positional relationships among the constituent members or
elements as known 1n the art, so as not to adversely affect

the log-driving function, the cutting ability and so on.

In accordance with the present invention, the
peripherally driven veneer lathe comprises a knife, a knife

carriage on which the knife i1s mounted, a peripheral-drive

member, and a member for supporting a log, the peripheral-

P

drive member having a plurality of drive members disposed at

proper intervals in an axial direction and substantially

parallel to the cutting edge of the knife, each drive member

having formed a number of pilercing projections on 1ts

periphery. The cutting edge of the knife 1s positioned on a
flank side a desired distance away from a point of
intersection of an extended plane of the cutting face and an
extended plane of the flank toward the downstream of the
rotation of the log, wherein the cutting edge and the

cutting face are connected by a connecting curved surface.

6
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Further, the knife is mounted on the knife carriage such
that the connecting curved surface 1s positioned away from
the trajectory of rotation of piercing projections formed on
a peripheral-drive member with a predetermined gap when the
peripheral-drive member 1s most closely positioned to the

knife.

Preferably, the connecting curved surface of the
knife mounted on the knife carriage 1s formed such that the
angle formed by a line tangent to the connecting curved
surface at the cutting edge and the flank 1s roughly the
same as the angle of intersection of the extended plane of

the cutting face and the

6a
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extended plane of the flank. Preferably, the angle formed by the line tangent to
the connecting curved surface at the cutting edge and the flank 1s in the range of
from 18° to 25°.

The curved surface of the knife may comprise a second curved surface
closer to the cutting edge and a first curved surface that follows the second
curved surface, the second curved surface having a greater curvature than the first
curved surface, wherein the knife 1s mounted on the knife carriage such that the
first curved surface 1s positioned away from the rotational trajectory of the
piercing projections on the peripheral-drive member with a predetermined gap
when the peripheral-drive member 1s most closely positioned to the knife.

In this case, 1t 1s preferable that the angle formed by a line tangent to the
second curved surface at the cutting edge and the flank 1s in the range of from 8°
to 25°, and that the length of the second curved surface is in the range of from 1
to 5 mm. Further, a microscopic portion of the cutting edge of the knife
mounted on the knife carriage may be provided with a finish grinding with one or
more finish angles which are somewhat larger than the angle at an extreme edge
portion of the cutting edge portion.

In a turther preterable embodiment of the peripherally driven veneer lathe
according to the present invention, in order to ensure a satisfactory cutting ability,
the axis of rotation of the peripheral-drive member with the many piercing
projections formed on its periphery 1s positioned on a line perpendicular to the
cutting face and passing at the cutting edge of the knife, when the knife and the

peripheral-drive member are most closely positioned to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 shows a schematic side elevation of the main portion of an
embodiment of the peripherally driven veneer lathe according to the present

invention;
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Fig. 2 1s a partially enlarged view of the main portion (portion A) of the
peripherally driven veneer lathe shown in Fig. 1;

Fig. 3 1s a drawing for the explanation of the main portion of the knife
shown in Figs. 1 and 2;

Fig. 4 shows the main portion of another embodiment of the peripherally
driven veneer lathe according to the present invention, corresponding to the view
of Fig. 2;

Fig. 5 is a drawing for the explanation of the main portion of the knife
shown 1n Fig. 4;

Fig. 6 shows the main portion of yet another embodiment of the

peripherally driven veneer lathe according to the present invention, corresponding

to the view of Fig. 2;

Fig. 7 1s a drawing for the explanation of the main portion of the knife

shown in Fig. 6;

Fig. 8 shows a schematic side elevation of the main portion of an example

of a peripherally driven veneer lathe according to the prior art;

Fig. 9 1s a partially enlarged view of the main portion (portion B) of the

peripherally driven veneer lathe shown in Fig. 8;

Fig. 10 1s a drawing for the explanation of the main portion of the knife
shown 1n Figs. 8 and 9;

Fig. 11 shows a schematic side elevation of the main portion of another
example of a peripherally driven veneer lathe according to the prior art;

Fig. 12 1s a partially enlarged view of the main portion (portion C) of the
peripherally driven veneer lathe shown in Fig. 11; and

Fig. 13 1s a drawing for the explanation of the main portion of the knife

shown 1n Figs. 11 and 12.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention will be hereafter described by way of embodiments
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shown 1n Figs. 1-7. In those figures, members or elements identical or
equivalent to those forming the peripherally driven veneer lathe of the type
already described with reference to Figs. 8-13 are referenced by similar numerals
for simplicity’s sake. As to the knife 7 (17, 27) according to the present
invention, there 1s no particular restrictions in the angle of intersection at a point
X of an extended plane of the cutting face 7a (17a, 27a) and the flank 7b (17b,
27b), as long as the angle 1s not such as to block the mounting of the knife on the
knife carriage. However, from the viewpoint of ease of exchange with the
conventional knife, 1.e., in terms of ease of application in the existing
peripherally driven veneer lathe (especially of the type where the sliding base of
the knife carriage 1s fixed), 1t 1s preferable to form the intersection angle at the
same angle with the sharpness angle 3 of the conventional knife.

Figs. 1-3 shows the main portion of an embodiment of the peripherally
driven veneer lathe according to the present invention. As mentioned earlier, the
structure of the veneer lathe may be the same as that of the conventional
peripherally driven veneer lathe except for the design of the knife 7. In the
present embodiment, the knife 7 1s disposed such that the cutting edge 7c is
positioned on the flank side a desired distance H away from the point X of
intersection of the extended plane of the cutting face 7a and the extended plane of
the flank 7b toward the downstream of the direction of rotation of the log. The
cutting edge 7c and the cutting face 7a are connected by a connection curved
surface 7d. The knife 7 of such a shape 1s mounted on the knife carriage 1 such
that the connecting curved face 7d is substantially coincident with the concentric
arc, which 1s distanced, with a required gap S, away from the rotation trajectory G
of the piercing projections 4a (which 1s generally 120 mm to 150 mm in diameter;
the diameter may be reduced down to around 80 mm as required) of the
peripheral-drive member 4 when the peripheral-drive member is most closely
positioned to the knife 7.

Preferably, the peripheral-drive member 4 1s disposed such that the axis

9
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4d of the axle 4c is positioned on or near the vertical line Z normal to the cutting
face 7a and passing at the cutting edge 7c of the knife 7. The angle o at the
extreme edge of the cutting edge portion of the knife 7, i.e., the angle a formed
by a tangent D to the connecting curved face 7d at the cutting edge and the flank
7b, is about the same as the sharpness angle B (18° to 25°) of the conventional
knife (see Figs. 2 and 3).

As is known, the deflection resistance of an object increases or decreases
in proportion to the cube of its thickness. For example, if the thickness
increases by 10 %, the deflection resistance increases by more than 30 %, and if
the thickness increases by 20 %, the deflection resistance increases by more than

70 %. In the case of the knife 7 shaped as described above, since its angle a at

the extreme edge of the cutting edge portion is about the same as the sharpness

angle B of the conventional knife, its cutting ability is about the same as that of

the conventional knife. However, in the knife 7, the substantial thickness of the
cutting edge portion is greater than the conventional knife by the portion
indicated by hatching, as shown in Fig. 3, so that the deflection resistance of the
cutting edge portion of the knife 7 is significantly improved. Thus, the
deflection of the cutting edge portion of the knife 7 can be significantly reduced
as compared with the conventional knife, without undermining the cutting ability.

With the formation of the connecting curved surface 7d, the direction of
delivery of the veneer 6 is guided to follow the rotation trajectory G of the
piercing projections 4a of the peripheral-drive member 4 as the log 1s peeled by
the knife 7. Therefore, the veneer can be delivered more smoothly than 1s
possible in the prior art when the veneer is transferred directly onto the knife
carriage 1. This is also the case where, as required, a guide member is provided
at the tip of the knife carriage having a guide surface substantially coincident
with the concentric arc distanced, by a desired gap, away from the rotation
trajectory of the piercing projections and where also a bending member 1S

provided between the adjacent drive members so as to be able to forcibly bend the

10
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veneer toward the back side (see the conventional examples shown in Figs. 11 and
12).

The connecting curved surface formed on the cutting face side does not
necessarily have to strictly coincide with the concentric arc. For example, in the
case of a knmife 17 shown 1n Figs. 4 and 5, the shape of a connecting curved
surface 7d located immediately after a cutting edge 17¢ located on the flank side
a desired distance H away from a point X of intersection of a cutting face 17a and
a flank 17b toward the downstream of the rotation of the log is not strictly
coincident with the concentric arc. Namely, the gap between the rotation
trajectory G of the piercing projections 4a and the connecting curved surface 17d
may be S at the cutting edge position but S+Ax near the cutting face. In that

case, the angle 6 of the extreme edge of the cutting edge portion, i.e., the angle

formed by a tangent E to the connecting curved surface 17d at the cutting edge
and the flank 17b, might be smaller than the lower limit value 18° of the

sharpness angle B of the conventional knife, but this does not pose any practical

problems as long as the angle 0 is not excessively small.

More specifically, 1f in the knife 17 the angle 6 of the extreme edge of the
cutting edge portion 1s smaller than the lower limit value 18° of the sharpness
angle 3 of the conventional knife, the deflection resistance of the extreme edge of
the cutting edge portion drops below that of the conventional knife. But, as will
be seen from Fig. 5, when seen as a whole, the cutting edge portion is in real
terms still thicker than the conventional knife by the portion indicated by the
hatching. Therefore, even 1f the angle 6 1s made somewhat smaller, the
deflection resistance of the cutting edge portion as a whole can be maintained
equal to or more than that of the conventional knife and there will be no practical
problems. The important thing is that the curved surface formed on the cutting
face side 1s substantially coincident with the concentric arc, which is positioned
away from the rotation trajectory of the piercing projections by a desired gap.

Experiments have shown that, as compared with a conventional knife with

11
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a lower limit value 18° of the sharpness angle B, no difference at all was observed

in terms of problems caused by the deflection of the cutting edge portion when

the log 1s peeled within a range of sharpness angles less than 1° below the lower
limit value 18° of the conventional knife. Likewise, hardly any difference in
terms of problems caused by the deflection of the cutting edge portion was
recognized 1n a range of 1° to less than 3° below the lower limit value 18°. Thus,
the sharpness angle of these values can be put to practical use without problem.
Even 1n a range 3° to 5° below the lower limit value 18°, no problem was
observed for the peeling of a soft log; indeed, whereas the conventional knife
tended to produce a minute surface roughening on the veneer when a relatively
soft log i1s peeled, the knife with such a sharp cutting edge as the one mentioned
above tended to produce a veneer with less of the minute surface roughening, thus
indicating an 1mprovement in the cutting ability of the knife with a smaller
sharpness angle with respect to a soft log.

It should be noted, however, that the deflection resistance and the cutting
ability are not the only properties required of a knife. For example, a
compression resistance (buckling resistance), a fracture resistance and so on are
also important against particularly hard portions such as a knot or hardened resin.
When a log with such a particularly hard portion is to be peeled, 1t 1s preferable
not to make the angle 0 (and angle o) too small, as 1n the case of the conventional
knife.

The thickness T (in a direction perpendicular to the cutting face) by which
the cutting edge portion of the knife 1s made thicker than the conventional knife
1S closely related to the distance H. Namely, the thickness T increases in
proportion to the distance H, so that as the distance H increases, the thickness T
increases proportionately, and as the distance H decreases, the thickness T
decreases proportionately. Thus 1f one 1s fixed, the other 1s fixed, too. Since

the thickness T 1s directly related to the degree of improvement 1n the deflection

resistance of the knife, more attention should be paid to the thickness T when

12



CA 02403503 2002-09-17

setting the values of the distance H and the thickness T. For example, the
thickness of the knife as a whole may be similar to the prior art (from 10 mm to
16 mm; the majority of practical examples employ 16 mm), and the distance H
may be properly set within that range of thickness, or the thickness of the knife as
a whole may be made thicker as much as desired than those of the prior art. In
the latter case, if the thickness of the knife as a whole is made twice as thick as
those of the prior art and the cutting edge 1s provided at a position corresponding
to half that twice-the-prior-art thickness, such an arrangement can be practiced as
long as the knife can be mounted on the knife carriage. However, from the
viewpoints of ease of machining including re-polishing, and ease of handling
including weight reduction, it is not beneficial to make the thickness excessively
large. As a rule of thumb, a thickness ranging from 1 mm to 4 mm (preferably
from 2 mm to 3 mm) is recommended for increasing the deflection resistance for
practical purposes.

Figs. 6 and 7 show the main portion of the peripherally driven veneer
lathe according to the present invention using another example of the kmife. In
this example, a knife 27 is disposed such that a cutting edge 27c¢ 1s positioned on
the flank side a desired distance H away from a point X of intersection of an
extended plane of a cutting face 27a and an extended plane of a flank 27b toward
the downstream of the direction of rotation of the log. The knife 27 includes a
connecting curved surface immediately behind the cutting edge 27c¢ on the cutting
face side. The connecting curved surface is formed as a two-step curved surface,
including a second curved surface 27e continuous with the cutting edge 27¢ and a
first curved surface 27d continuous with the second curved surface 27e.

As shown in Fig.7, the knife 27 1s mounted on the knife carriage 1 such
that the first curved surface 27d 1s substantially coincident with the concentric arc,
which is distanced, by a required gap S, away from the rotation trajectory G of
the piercing projections 4a of the peripheral-drive member 4, when the

peripherally driven member 4 is most closely positioned to the knife 27. Though

13
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not required, it is preferable that the second curved surface 27e has a somewhat
larger curvature than the first curved surface 27d. Further, the second curved
surface 27e i1s formed such that, when the knife 27 1s mounted on the knife
carriage 1, an angle & formed by a tangent F to the second curved surface 27e at
the cutting edge and the flank 27b, i.e., the angle at the extreme edge of the
cutting edge portion, is within a range which is somewhat below the range of the
sharpness angle of the conventional knife, which 1s between less than the
upper-limit value 25° (preferably 23° or less, from the viewpoint of overall
cutting ability, taking into account the variety of nature of the log to be peeled)
and the lower-limit value 18°.

The knife 27 of such a shape can be thought of as the knife 7 shown 1n
Figs. 1-3 to which the second curved surface 27e has been added, for the first
curved surface 27d of the knife 27 can be superposed on the curved surface 7d of
the knife 7.

The knife 27 thus shaped can not only facilitate the smooth delivery of the
veneer 6, as in the case of the knives 7 and 17 described with reference to Figs.
1-5, but it provides a cutting ability which 1s equal to or better than that of the
knives 7 and 17, because of the fact that the second curved surface 27¢ has a
somewhat larger curvature (i.e., greater degree of curvature) than the first curved
surface 27d, and that the angle 3 at the extreme edge of the cutting edge portion 1s
within a range which is somewhat below the range of the sharpness angle of the
conventional knife between less than the upper limit value 25° and the lower limit
value 18°. As shown in Fig. 7, since the cutting edge portion i1s made thicker
than that of the conventional knife by the portion indicated by the hatching, the
deflection resistance of the cutting edge portion 1s significantly increased as
compared with the conventional knife. Thus, the knife 27 has a cutting ability
which is equal to or better than the conventional knife while significantly

reducing the amount of deflection in the cutting edge portion.

While the above-mentioned angle ¢ can be reduced down to at least about
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the angle 6 which was described in connection with the knives 7 and 17 and still
the knife can be put to practical use, preferably the angle 0 should not be reduced
too much when a log with a particularly hard portion i1s to be peeled. Likewise,
the thickness T, by which the thickness of the knife as a whole becomes greater
than that of the conventional knife, should not be too large. The thickness T
should be, as a rule of thumb, in the range of about 1 mm to 4 mm (preferably
from 2 mm to 3 mm) for increasing the deflection resistance for practical
purposes.

If the length h of the second curved surface 27e 1s too short, the
improvement of the cutting ability brought about by the reduction in the angle 6
tends not to manifest itself. On the other hand, i1f the length h 1s too long, this
reduces the deflection resistance of the cutting edge portion. Accordingly, there
is a desirable range of the tangential length h. Experiments have shown that the
desirable length of the length h was in the range from 1 mm to 5 mm. This range,
however, should not be taken 1n a limiting sense, for a length smaller than 1 mm
does not necessarily cancel out the improvement in the cutting ability, nor does
the length of 5 mm or more make 1t impossible to maintain the deflection
resistance of the cutting edge portion equal to or better than that of the
conventional knife.

In the knife 27, there are no restrictions as to the relationship between the
angle B of intersection of the extended plane of the cutting face 27a and the
extended plane of the flank 27b, and the angle ¢ at the extreme edge of the cutting
edge portion. For example, the intersection angle [ may be set at the upper-limit
value 25° of the sharpness angle of the conventional knife, while the angle 06 of
the extreme edge of the cutting edge portion may be around 22°, with which a
generally excellent cutting ability can be obtained. Alternatively, the
intersection angle [ may be 19° which 1s near the lower-limit value of the
sharpness angle of the conventional knife, while setting the angle o of the

extreme edge of the cutting edge portion at around 17°, which 1s suitable for the
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peeling of a soft log. While 1n these examples the difference between the

intersection angle f§ and the angle 6 of the extreme edge of the cutting edge
portion 1s relatively small, it 1s also possible to use a combination of other angles
where the difference 1s positively increased, such as, e.g., setting the angle B at
the upper-limit value 25° of the sharpness angle of the conventional knife while
setting the angle & of the extreme edge of the cutting edge portion at the
lower-limit value 18° of the sharpness angle of the conventional knife. At any
rate, 1t 1s preferable, as a rule, to maintain the relationship B>6 from the
viewpoint of striking a balance between the strengthening of the deflection
resistance of the cutting edge portion and the improvement of the cutting ability.

The reason why the angle formed by the cutting face and the flank in each
example of the knife according to the present invention is preferably made similar
to that of the conventional knife 1s for the sake of ease of replacement with the
knife 1n the existing peripherally driven veneer lathe. However, the angle of
intersection of the cutting face and the flank in the present invention may be
different from that of the conventional knives. In that case, a wedge shaped
washer may be separately provided as required for angle adjustment purposes so
that the knife can be applied in the existing peripherally driven veneer lathe.
While in the above-described examples, the flank was a simple flat surface, it
may be provided with a minute depression if necessary.

Further, while 1n the 1llustrated embodiments the connecting curved
surface of the knife according to the present invention as a rule follows the arc, as
shown, this 1s not to be taken in a limiting sense. Namely, since the connecting
curved surface in each example has a shallow curvature and a short length, there
would not be such a difference as to produce any serious practical problem even if
the connecting surface 1s formed to coincide with, e.g., a part of an ellipse.
Such non-circular curved surfaces, including the curved surface coincident with a
part of an ellipse, can be formed by a grinding process not much different from

the process of forming a curved surface that follows an arc, i.e., by properly
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tilting the axis of the grinding wheel, for example.

When the knife according to the present invention 1s formed into the
required shape by mechanical grinding, 1t 1s 1nevitable that burrs or shavings
remain on the cutting edge of the knife, and usually those shavings must be
removed by hand in a finishing process. Accordingly, while not 1llustrated, the
cutting edge may be ground or polished for purposes of finishing as well as
removing the shavings, as known in the art. Such finish grinding can be
sufficiently performed by grinding the cutting edge portion, mainly on the flank
side, with one or more finish angles somewhat larger than the angle of the
extreme edge of the cutting edge portion. However, in order not to
unnecessarily lose the cutting ability of the knife prior to the finish grinding, the

sharpness of the cutting edge portion should preferably be maintained at the same
level as that prior to the finish grinding. Therefore, it 1s preferable to make the
length of finish grinding less than as known 1n the art (200 ym to 700 pm), and to
provide a rather shorter length of finish grinding (several tens of pm to 400 pm,
preferably several tens of um to 300 pm).

As mentioned above, movably mounting the peripheral-drive member
relative to the knife carriage 1s known in the art. For example, when the log 1s
held and turned by using the known multiple-spindle arrangement in which two or
more spindles are used, there are cases where the log can be peeled without
problem even 1f the peripheral-drive member 1s disengaged as long as the outer,
relatively thick spindle 1s engaged with the log. In another example, the driving
backup rolls are additionally provided to supply motive power through the
periphery of the log. Therefore, the peripherally driven veneer lathe according
to the present invention may be provided with a forcible transport mechanism for
forcibly moving the peripheral-drive member away from the center of the log
even further than that in the above known example. In this way, the engagement
of the peripheral-drive member with the log can be intentionally and temporarily

released whenever desired.
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Thus, in the peripherally driven veneer lathe i1n accordance with the
present invention, the cutting edge and the cutting face are connected by a
connecting curved surface. This design provides the cutting edge portion of the
knife with an increased level of deflection resistance and provides an improved
cutting ability while maintaining the log drive functions and the cutting ability of
the conventional peripherally driven veneer lathe. The design according to the
invention requires no change in the positional relationships among the constituent
members or elements of the conventional peripherally driven veneer lathe. The
present invention also allows the veneer to be more smoothly delivered.
Accordingly, the present invention can enhance the usefulness of the peripherally

driven veneer lathe.
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72813-173

CLATMS:

1. A peripherally driven veneer lathe comprising a knife, a knife carriage
on which the knife is mounted, a peripheral-drive member, and a member for
supporting a log, the peripheral-drive member having a plurality of drive
members disposed at proper intervals in an axial direction and substantially
parallel to the cutting edge of the knife, each drive member having formed a
number of piercing projections on its periphery,

wherein the cutting edge of the knife is positioned on a flank side a
predetermined distance awéy from a point of intersection of an extended plane of
the cutting face and an extended plane of the flank toward the downstream of the
direction of rotation of the log, the cutting edge being connected to the cutting

face via a connecting curved surface,

wherein the knife is mounted on the knife carriage such that the
connecting curved surface is positioned away from the trajectory of rotation of
the piercing projections with a predetermined gap when the peripheral-drive

member 1s most closely positioned to the knife.

2. A peripherally driven veneer lathe according to claim 1, wherein the
connecting curved surface of the knife is formed such that the angle formed by a
line tangent to the connecting curved surface at the cutting edge and the flank 1s
substantially equal to the angle of intersection of the extended plane of the

cutting face and the extended plane of the flank.

3. A peripherally driven veneer lathe according to claim 1 or 2, wheremn
the connecting curved surface comprises a second curved surface closer to the
cutting edge and a first curved surface that follows the second curved surface, the
second curved surface having a slightly larger curvature than the first curved
surface, wherein the knife 1s mounted on the knife carriage such that the first

curved surface is positioned away from the trajectory of rotation of the piercing
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projections with a predetermined gap when the peripheral-drive member 1s most

closely positioned to the knife.

4. A peripherally driven veneer lathe according to claim 3, wherein the

second curved surface has a length in the range of from 1 mm to 5 mm.

5. A peripherally driven veneer lathe according to any one of claims 1-4,
wherein a microscopic portion of the cutting edge of the knife 1s provided with a
finish-grinding with one or more finish angles that are somewhat larger than the

angle at an extreme edge portion of the cutting edge.

6. A peripherally driven veneer lathe according to any one of claims 1-5,
wherein the axis of an axle of each of the drive members, with the many piercing
projections formed on the periphery thereof, is positioned on a line perpendicular
to the cutting face and passing at the cutting edge of the knife when the knife and

the peripheral drive member are most closely positioned to each other.

Smart & Biggar
Ottawa, Canada
Patent Agents
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