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[57] ABSTRACT

A wood chipping apparatus for removing the rough
outer surface of a log and forming a smooth. planar
surface thereon includes a chipping head mounted for
rotation with a shaft supported by bearings on a base
member perpendicular to the direction of travel of a
log past the chipping head. The shaft is rotated at a
preselected speed by an electric motor. A circular saw
is secured to the outer planur face of the chipping
head and includes a plurality of teeth which project
radially outwardly on the periphery of the saw. A plu-
rality of cutting elements are secured to the surface of
the chipping head and project radially outwardly
therefrom. Each of the cutting elements includes an
edge portion positioned at a 45° angle to the axis of
rotation of the shaft. The edge portions are positioned
within the space provided between adjacent teeth on
the saw. In one embodiment the teeth extend beyond
the inner shoulder portion of each of the cutting edges
to cut parallel to the grain of the log in advance of the
cutting edges which cut against the grain of the log. In
this fashion, the rough outer surface of the log is re-
moved in chip form leaving a smooth. planar surface
on the outer portion of the log.

§ Claims, 4 Drawing Figures
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1
WOOD CHIPPING APPARATLUS
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an apparitus Tor removing
in chip form the rough outer surtace of a log and more
particularly to an apparatus which provides for a
smooth outer surface of the log following the removal
of the rough outer surface.

2. Description of the Prior Art

L.S. Pat. Nos. 3.570.567: 3,190.326; 3.282.312 and
2.922 488 illustrate and describe devices for removing
burk or the rough outer surface of a log or piece of lum-
ber in which a multiplicity of cutters are mounted on
a rotutable head assembly. Generally, cach of the
knives is L-shaped. having a severing cdge and a finish-
ing cdge angularly disposed to one another. Preferably,
the blades are arranged to form an obtuse angle. The
knife is secured by clamps to the conical surface of the
head assembly and is so positioned such that when the
log moves past the head assembly by operation of feed
rolls or a carriage. the first cut is made by the severing
cdge across the grain of the log. Then the finishing edge
follows. moving through the log or woodpicee substan-

tiadly parallel to the grain in a planing cut to dislodge -

the bark or rough outer surface in chip form. leaving a
planar surface that becomes the outer surface of the
first hoard to be cut.

Euch knife must be precisely mounted on the conical
surface of the head to assure that the corresponding
severing edges and finishing edges make cuts of equal
depth into the surface of the woodpiece. Such precision
is difficult to maintain with knives having both severing
and finishing cdges in that the knife edges are continu-
ously subjected to bending and shearing stresses which
are proportional to the rate of rotation of the head as-
sembly and the feed of the log past the head assembly.
As a result, misalignment of the knives on the head us-
sembly attributed to the application of these forees pro-
duces gouging cuts in the woodpiece. Subsequently, a
sccond finishing cut must be made to remove the
gouged outer surfuce and provide a smooth outer sur-
fuce for the first bourd to be cut from the woodpiece.

The chips are dislodged from the woodpiece follow-
ing the cutting action of the severing und finishing
cdges by the bent portion of the knife. which is formed
at the intersection of the body portion of the knife
edges, striking the chip. This action has the effect of
disrupting the surface continuity of the woodpiece pro-
ducing ripples on one surface of the first board. In the
cutting or hardwoods, this saume cutting action pro-
duces a lifting or tearing out of wood from the face of
the first board to be cut from the log.

The continued impact between the bent portion of
the knife and the chip to be dislodged subjects the knife
to further wear. resulting in misalignment of the knives
on the head assembly and requiring their eventual re-
placement. There is need to provide a cutting appari-
tus which removes the rough outer surface of a wood-
picce in chip form and cuts the woodpiece to produce
a smooth planar outer surface for the first board to be
cut from the woodpicce, therchy avoiding unnecessary
waste of material und subscquent finishing cuts to be
performed before the first board is cut.

SUMMARY OF THE INVENTION

This invention relates to an apparatus for removing
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the rough outer surface of a log and for forming a pla-
nur surface thereon which includes a support member
having a shaft rotatably mounted thereon. A motor is
provided for rotating the shaft at a presclected speed.
A head is axially mounted on the shaft for rotation
therewith and includes an outer planar face. A plurality
of cutting elements are secured to the surface of the
head and project radially outwardly therefrom to pro-
vide a first cut across the grain of the log. A circular
saw having a plurality of teeth which project radially
outwardly on the periphery thereof is rigidly secured to
the outer planar face and rotates therewith to provide
for a second cut parallel to the grain of the log.

Each of the cutting clements include a knife blade
holder which rigidly supports a knife blade an elon-
gated cutting edge. The knife blade holder supports the
knite on the conical surface of the head so that the cut-
ting edge projects outwardly from the surface of the
head at an acute angle with the axis of rotation of the
shaft.

In one embodiment of the present invention. the
knife blade is arranged on the surface of the head with
the inner shoulder portion of the knife edge positioned
adjacent the teeth of the circular saw. The tecth extend
beyond the inner shoulder portion to permit the teeth
to cut the log in advance of the knife edge portion adja-
cent the inner shoulder. With this arrangement., an ini-
tial cut is completed by the circular saw along the grain
to produce a smooth continuous surface, free of sur-
face irregularities. The first cut is followed by a second
cut accomplished by the knife edge cutting across the
grain to sever a chip from the log which is suituble for
use in pulping operations leaving a4 smooth. planar sur-
face on one side of the first hoard to be cut from the
log.

I a second embodiment, the knife blade may be re-
tained on the surface of the head so that the inner
shoulder portion of the cutting edge extends forwardly
of the tecth to permit the knife edge to cut in advance
of the teeth. In this fashion a severing cut is initially
made across the grain of the log then followed by a sec-
ond finishing cut made by the circular saw parallel to
the grain dislodging a chip from the log and providing
a smooth. planar surface having no irregularities
thereon.

Accordingly, the principal object of this invention is
to provide a circular saw in combination with a plural-
ity of cutting elements positioned radially on the sur-
face of a rotating head for removing the rough outer
surface of boards or logs in chip form suitable for pulp-
ing operations leaving an outer surface on the board or
log having a smooth. planar surface with no undesirable
irregularities.

Another object of this invention is to provide a wood
chipping apparatus which removes the outer bark of a
log without tearing or gouging the outer surface of the
first board to be cut from the log.

Thesc and other objects and advantages of this inven-
tion will be more completely described and disclosed in
the following specification, the accompanying drawings
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic illustration of the combina-
tion chipping head and circular saw for removing the
rough outer surface of i log and forming a smooth, pla-
nar surface for subsequent cutting operations.
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FIG. 2 is a plan view partially in section itlustrating
the circular saw arranged on the chipping head to cut
the log parallel to the upper portion of the gruin in ad-
vince of the cutting elements arranged on the chipping
head to cut the log across the gram.

FI1G. 3 is a view in side elevation taken along the line
HI—I1It of FIG. 2 illustrating the circular suw mounted
on the hub portion of the cutting head.

FIG. 4 is a plan view partially in section of another
embodiment of the present invention illustrating the
cutting clements arranged on the chipping head to cut
the log across the grain in advance of the crrcular saw
arranged on the chipping head to cut the log parallel to
the grain.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings and particularly FIGS. 1, 2
and 3, there is illustrated the chipping assembly gener-
ally designated by the numeral 10 positioned substan-
tially perpendicular to the direction of feed of the log
12 on a carriage (not shown) past the chipping assem-
bly 10. Arranged adjacent the chipping assembly 10 is
a band saw 14 which cuts the log longitudinally to form
boards having a presclected thickness after the chip-
ping assembly 10 has debarked or removed the rough
outer surfuce 16 of the log in chip form leaving a
smooth, planar surtuce 18 which becomes one side of
the first board to be cut from the log 12.

The chipping assembly 10 includes a base portion 20
which supports the bearings 22 and 23. The bearings 22
and 23, in turn, rotatably support a shaft 24 that is ro-
tated at a preselected speed by a suitable drive means,
such as the electric motor 26, The bearings 22 and 23
are bolted to the base portion 20 and maintain the axis
of rotation of the shaft 24 perpendicular to the direc-
tion feed of the log 12,

A chipping head generully designated by the numeral
28 includes a cvlindrical member 30 nonrotatably
mounted on the end of the shaft 24 adjacent the log 12,
The cvlindrical member 30 has a front planar face 32
and a rear planar face 34. A circular plate member 36,
as illustrated in FIG, 2, is secured to the front planar
face 32 of the cylindrical member 30 by the bolts 38.

The plate member 36 includes a cylindrical hub por-
tion 40 that projects outwardly from the center of the
plate member 36 and is coaxially aligned with the shaft
24. A circular saw generally designated by the numeral
42 having a plurality of blunt edge teeth 44 projecting
radially outwardly on the periphery thereof and a cen-
tral uperture 46 is axially mounted on the hub 40. The
blunt outer edge of the teeth has a length greater than
the thickness of the circular suw 42. The rear surface
48 of the circular saw 42 is positioned in abutting co-
plunar relationship with the top surfuce of the plate
member 36. The top surface 50 of the saw 42 is aligned
in co-planar relutionship with the surfuce of the end of
the hub 40 1o provide a continuously uniform surface
on the chipping head 28.

The circulur saw 42 includes u plurality of radially
spaced bores 52 positioned adjucent the periphery of
the saw. The bores 52 are aligned with the vertically
aligned bores 54 provided in the plate member 36 and
the bores 56 of the cyvlindrical member 30. Bolts 58
threadedly engage the vertically aligned bores 52, 54
and §6 to thereby nonrotatably secure the circulur saw
42 o the cylindrical member 30. With this arrunge-
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ment, rotation of the shaft 24 is transmitted through the
cvlindrical member 30 and the plate member 36 to the
circular saw 42, Thus, the circular saw 42 rotutes at the
specd of the shaft 24 with the teeth 44 muintained par-
allel to the longitudinal axis of the log 12 being fed past
the chipping assembly 10. The cutting forces applied to
the suw 42 are transmitted through the plate member
36 10 the cylindrical member 30 so that the saw 42 cuts
the log 12 along or parallel to the grain.

As illustrated in FIG. 2, a plurality of cutting ele-
ments generally designated by the numeral 60 are rig-
idly secured to the surface of the cylindrical member
30 to project radially outwardly therefrom. Each of the
cutting elements 60 includes a knife holder 62 having
a base portion 64 secured by bolts 66 to the cylindrical
member 30. Formed integrally with the base 64 and
projecting outwardly therefrom is a support portion 68,
A knife 70 having an elongated cutting edge portion 72
is securely mounted by suitable means to the support
portion 68. The support portion 68 maintains the edge
portion 72 aligned at an acute angle with the axis of ro-
tation of the head assembly 28, preferably at a 45% an-
gle. In this fashion, rotation of the shaft 28 is transmit-
ted through the cylindrical member 30 to the knife 70
and thereby provides a slicing action across the grain
of the log 12 as the circulur saw 42 cuts along or paral-
let to the grain of the log to thercby sever the rough
outer surface 16 from the log 12 in chip form. The
chips thus formed are substantially suitable for use in
pulping operations.

As illustrated in FIG. 2, the teeth 44 of the circular
saw 42 project outwardly bevond or lead the inner
shoulder portion 74 of cach of the knives 70 so that the
circular saw 42 cuts the log 12 along the grain before
the edge portions 72 adjucent the shoulder portion 74
cut across the grain. In addition, the knives 70 are ar-
ranged on the cvlindricil member 30 so that each cut-
ting edge 72 is positioned adjacent the space between
adjacent teeth 44 of the saw 42. This arrangement as-
sures that each knife 70 on the chipping head 28 cuts
to an equal depth across the grain of the log 12 and to
the depth at which the circular saw 42 cuts along the
grain of the log. In this fashion, chips of suitable size are
severed from the log 12 for use in pulping operations.
The smooth, planar surface 18 is formed on the surface
of the log, and the first board cut from the log 12 by the
band saw 14 is not wasted by virtue of gouges formed
in the outer surface.

Further in accordance with the present invention,
there is illustrated in FIG. 4 another embodiment in
which previously indicated numerals refer to identical
parts illustrated in FIG. 2. Each knife 70 is supported
by the holder 62 on the cylindrical member 30 with the
inner shoulder portion 74 extending forwardly of the
teeth 44 and the edge portion 72 projecting into the
space between adjacent teeth 44, as described above.
The edge portions 72 adjacent the shoulder 74 lead the
teeth 44 to provide for initial cutting of the outer sur-
fuce 16 by cutting across the grain of the log 12. Fol-
lowing the severing action of the edge portions 72, the
saw teeth 44 cut along the grain in a finishing cut to
produce a smooth board edge and complete the prior
cut of the edge portions 72 to dislodge chips from the
log 12. This arrangement is suitable for removing the
rough outer surface of hardwood logs in which it is de-
sirable to initially cut across the grain rather than along
the grain to avoid vibration of the circular saw 42,
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Either arrangement with the edge portions 72 follow-

ing or icading the cutting action of the circular saw 42
removes the rough outer surfuce of the log 12 in the
form of chips which are suitable for use in pulping op-
erations leaving a smooth. planar surfuce frec of gouges
and irregularities, Consequently. the first board which
is to be cut from the log 12 is not wasted and is there-
fore utilized providing increased quantity of finished
material from the log 12,

According to the provisions of the patent statutes, |

have expluined the principle. preferred construction
and mode of uperation of my invention and have illus-
trated and described what 1 now consider 1o represent
its hest embodiments. However, it should be under-
stood thut, within the scope of the appended claims, the
invention may be practiced otherwise than as specifi-
cally illustrated and described.

I claim:
1. Apparatus for removing the rough outer surface of

a log and forming a planar surface thereon comprising.

a suppert member,

a shaft rotatably mounted on said support member,

means for rotating said shaft at a preselected speed,

a head axially mounted on said shaft for rotation
therewith, said head having an outer planar face,

a plate member fastened to said forward planar fuce
and having a hub portion projecting outwardly
from the center of said plate member,

a plurality of cutting clements secured to the surface
of said head and projecting radially outwardly
therefrom to provide a first cut across the grain of
the log.

circular saw having a plurality of teeth projecting ra-
dially outwardly on the periphery thereof, said cir-

culur saw having a center aperture arrunged to re- 3

ceive said hub portion, and

balt means passing through said plate member and
rigidly securing said circular saw blade to said head
outer planar face for rotation therewith to provide
a second cut parallel to the grain of the log.

2. Apparatus as set forth in claim 1 in which each of

said cutting clements includes,

e

4 knite having a cutting edge portion projecting out-
wardly from the surface of said head ata 45° angle
with the axis of rotution of said shaft.

3. Apparatus as set forth in claim 1 in which,

cach of said tecth includes a blunt top edge, and

suid blunt top edge having a length greater than the
thickness of said circular saw.

4. Appuaratus for removing the rough outer surface of

log and form a planar surface thercon comprising,

a support member,

a shaft rotatably mounted on said support member,

means for rotating said shaft at a preselected speed.

a head axially mounted on said shaft for rotation
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therewith. said head having an outer planar face.

a knife holder rigidly mounted on the surface of said
head.

a plurality of knives having elongated cutting edge
portions,

said knives secured to said Knife holder such that said
cutting edge portion projects outwardly from the
surface of said head at an acute angle with the axis
of rotation of said shaft to provide a first cut across
the grain of the log.

a circular saw having a plurality of teeth projecting
radially outwardly on the periphery thereof and rig-
idly mounted to said outer planar face for rotation
therewith to provide a second cut parallel to the
grain of the log.

said knives having an inner shoulder portion posi-
tioned adjacent said circular saw teeth with said
cutting edge portion positioned adjacent the space
between adjacent teeth, and

said circular saw teeth extending beyond said inner
shoulder portions of said knives to permit said
teeth to cut the log in advance of said cutting edge
portions of said knives adjucent said inner shoulder
portions.

&, Apparatus for removing the rough outer surface of

log and form a planar surface thereon comprising.

a support member,

a shaft rotatably mounted on said support member,

means for rotating said shaft at a preselecte.d speed,

a head axially mounted on said shaft for (otation
therewith, said head having an outer planar face.

a knife holder rigidly mounted on the surface of said
head.

a plurality of knives having clongated cutting edge
portions,

said knives secured to suid knife holder such that said

cutting edge portion projects outwardly from the

surface of said head at an acute angle with the axis
of rotation of said shaft to provide a first cut ucross
the grain of the log.

circular saw having a plurality of teeth projecting

radially outwardly on the periphery thereof and rig-

idly mounted to said outer planar face for rotation
therewith to provide a second cut parallel to the
grain of the log,

said knives having an inner shoulder portion posi-
tioned adjacent said circular saw teeth with said
cutting edge portions positioned adjucent the spuce
between adjucent teeth, and

said inner shoulder portions of said knives extending
forwardly of said teeth to permit said knives cutting
edge portions to cut the log in advance of said

teeth.
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