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(57) Abstract

The invention relates to a method for cutting a log into pieces. The log is cut into pieces with at least two nearly diametrical cuts
(S1, S2), where the outermost lie essentially symmetrically around the pith of the stock. Each so-obtained plank is edged (S7, S8) with the
outer side as a reference for the trimming direction. Two planks are formed through a cut (89, $10) being placed near to the pith essentially
parallel with each edged outer side. The cutting is performed on the outermost part of the log with the alignment cut (83, 54) essentially
parallel with the nearly diametrical cuts (S1, S2) preferably in the same operation as the cutting into pieces with the nearly diametrical cuts.
Each block with the alignment cut (S3, S4) is conveyed through at least one twin-bladed saw, the cuts of which are inclined with respect
to the base surface of the block, for example 30° and cut essentially radially symmetrically around the position of the pith. This can be
performed twice with different inclinations in a twin-bladed saw.
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Method for cutting up logs

The present invention relates to a method of the type as stated in claim 1. In particu-
lar the method relates to the dividing of logs of wood into parts in order to obtain

timber with vertical annual rings.

The invention has occurred during development work on the method which is de-
scribed in SE 9100830. According to this method the log is first divided with at
Jeast two parallel longitudinal cuts which are substantially diametrical and parallel
to the pith. Thereby at least one diametrical and plane parallel slab of wood is ob-
tained which in its middle has a part made of the pith of the log. Furthermore a pair
of essentially half logs are obtained. Further planks with vertical annual rings are
obtained out of these through cutting with substantially radial cuts at an angel to-
wards the pith. There remain pieces of wood with triangular cross-sections which
can be glued together in the longitudinal direction with the triangular points pointing
in opposite directions for adjacent pairs of pieces of wood in order to make a block
with an even thickness and straight edges. Several blocks can be glued together to
form thicker blocks which can be used as starting material for further manufacturing
of wooden goods. This method gives an extremely high yield from the log and good
quality of the finished timber.

The cut or cuts which are substantially diametrical and parallel to the pith give plane
parallel slabs of wood which in their middles contain the pith of the log. The pith
part in a log is of bad quality and therefore can not be used in timber. It is therefore
cut away. The pith part in a log 1s considerably wider at the base of the log near its
root. Therefore previously either a large part of the lower end of the log has been
cut off or a large part of the middie of the slab or slabs of timber have been cut

away after the initial cross cut sawing.



10

15

20

30

WO 98/25740 PCT/SE97/02069

OBIJECTS OF THE INVENTION

An object with the mvention is to achieve an even better yield from a log and an

even better quality of the timber after dividing into pieces.

Another object with the invention is to provide a way of working for cutting into
pieces which requires so few operations as possible and which preferably can be

controlled remotely.

Yet another object with the invention is to provide a system for dividing logs into

pieces which gives low labour costs and/or low investment costs.
BRIEF DESCRIPTION OF THE INVENTION

The above mentioned objects are achieved with a method which has the character-
istics stated in claim 1. Further characteristics and further developments are men-

tioned 1n the other claims.

According to the invention the log is first cut into parts by a band or circular saw
with at least two nearly diametrical cuts where the outmost lie symmetrically around
the pith of the log. Each so obtained wide central plank is divided up through a pith
cut so that two radial planks are obtained. Each radial plank is edged with the outer
side as a reference for lining up and such that its edges become substantially paral-
lel. In this way the influence of that the pith of the log is wider in the root part is
avoided and each plank has good quality.

At the same time as the nearly diametrical cuts, the outermost part of each side of
the log can be cut off with alignment cuts which are parallel with the nearly dia-
metrical cuts. This is done so that the cuts lie so close to the edges as possible at the

top end of the log. In this way a later shoulder is obtained which is wider at the root



10

15

20

25

30

WO 98/25740 PCT/SE97/02069

(03]

end of the approximately cone shaped blocks obtained on each side of the middle
plank.

Each approximately conical block with the alignment cut is guided further through a
twin-bladed saw, the cuts of which slant at 30° towards the base surface of the
block, and which cuts essentially radially symmetrically around the pith layer. The
remaining part can then be turned the other way round and be cut by the same twin-
blades saw in the same way. The two so obtained planks are edged. Alternatively,
the log can be guided through two-twin blades saws, one after the other, which lean
at 30° in opposite directions. These saws can be displaced a relatively small amount
in relationship to each other, but they can also be placed in different saw units so
that the Jog 1s first completely guided through the first saw and then afterwards

sawn in the opposite direction in the other saw.

ADVANTAGES WITH THE INVENTION

The middle plank gives boards of good quality because the pith wood has been cut

away.

A saw line in accordance with the invention in a basic embodiment can be equipped
with machines which can be managed by four men. It gives a high yield of timber.
Through remote controlling the output in a conventional way via for example TV
cameras, the saw line can be handled by as few as two or three men which gives a
high productivity of sales value per employee, considerably higher than in systems

which were known before the invention.
BRIEF DESCRIPTION OF THE FIGURES
The invention is described more closely below with reference to the accompanying

drawings, where:

Fig. 1 shows a saw line with machinery for feeding and sawing of timber
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in accordance with the invention.

Fig. 2A  shows a cross section through a log and shows the positions for the
first cuts;

Fig. 2B shows a longitudinal section through the middle plank obtained and
the cuts which should be made,

Fig. 2C  shows the first cuts which are made in the middle plank obtained,

Fig. 3 shows the first cuts through each and all of the approximately
conically shaped outer blocks,

Fig. 4 shows the cutting of the bits of the plank which are obtained after
the cuts in Fig. 2C, and

Fig. 5 and Fig. 6 show radial cutting out of a plank.

As 1s evident from Figs. 1A and 1B, the timber 1 is placed by means of a conveying
device 1’ in a timber feeder 2 wherein a first work station 1 supervised by a person
P1 has a saw 3, for example of the band saw type with two or four bands. Alterna-

tively saw blades can be used, but this gives a lower yield of timber.

As is evident from Fig. 2A each log is sawn in at least two nearly diametrical paral-
lel cuts S1 and S2, where the outmost lie on each side of the pith part of the log in
order to produce at least one centre plank 1A containing the pith part 6. The number
of nearly diametrical cuts depends on the desired thickness of the finally obtained
planks. For the sake of simplicity below only the formation of two planks will be
described but the skilled person clearly can see how more planks than this can be

processed.

In addition the sector cuts S3 and S4 are made parallel to the cuts S1 and S2. All the
cuts can be cut with band saws but it is alternatively possible to saw all the cuts
with saw blades, or the cuts S1 and S2 with bands and the cuts S3 and S4 with saw
blades. It is also possible to only saw the cuts S1 and S2 in the work station 1 and to
perform the cutting to length at S3 and S4 at a later opportunity, for example with

the outer reducers.
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The log 1 is advantageously laid in the timber feeder 2 so that a possible lifting
hook (not shown) is placed upwards or downwards. In this way there is a high like-
lihood that the pith is caught in such a position that the high quality parts should be
able to be obtained in the next machinery 20 during operation II where the sawn

apart parts 1A, 2A and 2B are further processed.

The machinery 20 comprises preferably a rip saw 21. The machine 21 can advanta-
geously have two or three laterally movable blades or saw bands. Planks are made
first of all from the middle piece 1A.

Fig. 2B shows how log 1A should be cut in order to obtain two planks with parallel
sides. The flat middle plank 1A is approximately trapezoidal with wider parts down
towards the root and the greatest curvature of the pith lying near to the root end. The
cuts S7 and S8 are made near to the outside of the plank. The cuts S9 and S10 are
made on each side of the pith part 6 each parallel with its outer side.

The log shown in Fig. 2B is drawn with exaggerated curvature. If a log had such a
shape in reality then possibly other marking for cross cutting would have to be made
in order to obtain the maximal yield. In this case short planks from the root part and
longer planks from the top part of the log would be preferable. This can be Judged

and managed by the person who is monitoring the machinery during operation II.

In the operation II the cut out middle plank 1A is preferably divided through a saw
blade or a saw band cutting through the pith or on each side of this with straight
mutually parallel cuts S5 and S6 in/or extremely close to the pith. The remaining
parts will then be two approximately trapezoidal planks 4 and 5. These planks have
their fibre direction parallel with the outerside of the wooden log. Clean cutting
with straight cuts S7 and S8 along the outer edges which are inclined in relationship
to a central line C1 through the pith can take place either in operation II (not shown)

or later in operation II.
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The cut out part or parts of lower quality can be conveyed further for chopping up
into chips.

The planks 4 and 5 are then conveyed further with the transporter 25 to the machine
III, the way of working of which will be described more closely further on in the de-

scription.

In the machine 21 during operation II the cutting up of the two essentially semicir-
cular side pieces 2A and 2B is performed. One side piece 2A is shown in Fig. 3, the
other has in principle the same shape. The cut S3 is preferably already sawn in op-
eration 1. The side piece 2A is laid flat on the cross cutting table. The machine 21
performs the cross cuts S11 and S12 of the outer surfaces 11A and 11B in the lower
part according to Fig. 3 with blades 8 and 9 which are adjustable in width. The cuts
are made here parallel with each other and such that the top end is not or is only
lightly affected by the cuts while a guide surface is formed near to the root. This is

important in order to lose as little as possible of the timber yield.

The produced block 11 is conveyed further in a transporter 25 to a machine IV. The
cut off parts 11A and 11B are conveyed away for example for chopping up (not

shown).

In operation III the trapezoidal plank material 4 and 5 (see Fig. 4) are made into
finished parallellepiped planks. Each plank is conveyed to the position L1, where it

1s fed to the input position L2 for a first sawing in the saw 27.

As 1s evident from Fig. 2B the planks 4 respectively 5 shall in this case be placed so
that a cut S7 respectively S8 can be made parallel with the outerside (the bark side)
of the plank so that the fibre direction will be in the same direction as the cut S7 re-
spectively S8 and so close to the outside as possible where the tree has fewer knots.

The earlier performed cuts S5 respectively S6 can give a straight edge so that guide
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(not shown) which can be adjusted obliquely set at a chosen angular position against
which the straight edge lies, can form a guide for the desired cutting position for S7
respectively S8.

The planks which have been cut along the cuts S7 respectively S8 have the shape
which is shown in Fig. 4 and after sawing are in the position L3. Thereafter they are
conveyed first from the position L3 to the position L4 and therefrom to a turntable
27 where they are turned. They are then fed to the position L5 in order to be con-
veyed back in the reversed position L2 in order to once more be conveyed through

the saw 27.

A cut S9 respectively S10 is made at the parts close to the pith and such that at the
root end a large amount of the juvenile wood which is of worse quality than the rest
1s removed. The cuts S9 respectively S10 are herewith placed parallel with S7 re-
spectively S8 which means that the guide against which the cut side S7 respectively
S8 now rest has been positioned parallel to the direction of sawing. The removed
part 4B in this case is triangular and can, for example, be chopped up and the re-
maining plank 4A has become parallelepiped. This is then conveyed from the posi-
tion L3 to the position L6 in order to be fed out as finished planks from the saw line.

Both plank materials 4 and 5 are processed in the same way, suitably after one

another.

In the operation I'V which possibly can be supervised by the same person P3 as the
operation III, the two cut curved parts 11 are transported to a twin band or chain
saw for example 30 with two parallel saw blades which preferably incline 30°,
which in Fig. 5 have the reference numerals 34 and 35. The cuts performed with
these saw blades shall be positioned so that a part 36 shaped like a 60° sector of a
circle is formed together with a plank 37. Furthermore a block 38 shall remain for
further processing. The stated number of degrees for the inclination can be selected

in another way. Furthermore, it is possible to choose more than two double cuts.
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The part 11 conveyed to the feed device 31 for the saw 30 is fed through the saw 30
with the root end first and in this way is guided by at least one guide surface 39 at

the root end with a longitudinal rule (not shown).

The approximately triangular part 36 is conveyed away via a transporter 40 for
drying or further processing and the plank 37 is conveyed via the same transporter
40 or some other to an edging mill (not shown) where it is trimmed in a conven-

tional manner.

The block 38 is conveyed back to the device 31 and therefrom to the block turner 28
(which turns the block 180° root to top) and then returns to the device 31 for further
transport through the band saw which, as shown in Fig. 6, saws up the block into
two parts 42 and 43 with essentially a triangular cross section and a plank 45. The
cuts 34’ and 35 are placed substantially each on one side of the part which borders
the pith part. The plank 45 is transported to the edging mill and trimmed in a con-
ventional manner. The parts 42 and 43 with triangular cross sections are transported

for drying and/or further processing.

In order to stabilise the cuts from the beginning when the block 38 is returned with
the top end first as an alternative as is shown in Fig. 7, a guide stop 47 can be
moved for example hydraulically in the band saw. The guide stop 47 will then be
inclined approximately 60° with respect to the base plane. The block’s 38 obtuse
120° angle will thereby be adapted to lie in line with the intermediate position be-
tween the two 30° inclined saw blades 34” and 35°. By means of a pressing means
48, for example in the shape of a roller, pressing the block 38 downwardly inclined
preferably 60° towards the base plate 50 a positioning in the right position at least
at the beginning of the sawing is obtained. After the sawing has begun the pressing
means 48 can, however, be removed as the guide stop’s 47 vertical guidance takes

oVver.
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Instead of sawing the half logs in two goes with turning after the first sawing the
saw 30 can be provided with either two sets of pairs of saws where each pair is in-
clined 60° in different directions with respect to the base blade and each pair dis-
placed in the direction of sawing so that they do not work against each other. Alter-
natively, the two sets of pairs of saws can be placed so long after each other that the
log is sawn in its entirety in two operations. Alternatively the same pair of saws can
be adjustable from being inclined in one direction to be inclined in the other direc-
tion and the log conveyed twice through the saw. In all these cases two planks are
obtained per half log which are conveyed to a conventional edging mill to be
trimmed and three triangular parts which are conveyed further for drying and further

processing.



10

15

25

30

WO 98/25740 10 PCT/SE97/02069

CLAIMS

1. Method for dividing a log into pieces, characterized in that

- the log 1s first divided into pieces by at least two nearly diametrical cuts (S1, S2)
where the outermost lie essentially symmetrically around the pith of the log;

- each so obtained plank is edged (S7, S8) with the outside as a reference for the
edging direction,

- two planks are formed through cuts (S9, S10) being placed near to the pith essen-

tially parallel with each edged outer side.

2. Method according to claim 1, characterized by

- cross cutting of the outmost parts of the log with alignment cuts (S3, S4) essential-
ly parallel with the nearly diametrical cuts (S1, S2) preferably in the same opera-
tion as the cutting into parts with the nearly diametrical cuts.

3. Method according to claim 1 or 2, characterized in that

each block with alignment cuts (S3, S4) is conveyed through at least one twin-
bladed saw, the cuts of which are inclined to the base surface of the block, for ex-
ample 30°, and cut substantially radially symmetrically around the position of the
pith.

4. Method according to claim 3 with the use of twin-bladed saw, characterized in
that after a first sawing with the twin-bladed saw the remaining part of the block
which has not been cut at an angle and has a obtuse angle is turned the other way

round and cut by the same twin-bladed saw in the same way.

5. Method according to claim 3 with the use of two twin-bladed saws, character-
ized in that both pairs of saws are inclined 30° in different directions with respect
to the base surface of the block and are displaced along the direction of movement

of the log during sawing.
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6. Method for cutting logs of wood into pieces in an unbroken saw line with a low

manning; characterized in that

a)

b)

to

d)

in a first work station I each log is conveyed to a first sawing device (21) and
then divided into parts with two nearly diametrical cuts which lie essentially
symmetrically around the pith of the log in order to form a flat middle plank

and two essentially half-conical cross-sectioned log parts:

in a second work station with a second sawing device (21)

b1) the middle plank is conveyed from the first to the second work sta
tion and cut apart through at least one cut in or near to the pith by the second
sawing device (21) in order to form two planks which are fed further to a third
work station;

b2) each and all of the essentially semi-conical parts of the log are
conveyed from the first to the second work station and sawn off by the second
sawing device (21) with two parallel cuts along the length on each side
perpendicular to their plane surfaces and the sawn parts are conveyed further

a fourth work station;

in the third work station a third sawing device (27) saws each plank which is
divided by the pith near to the pith paralle] with its outer side in order to form
an essentially parallellepipedic finished plank;

in the fourth work station in the fourth sawing device (30) each and all of the
essentially semiconically shaped parts of the log are sawn by pairs of double
parallel essentially radial cuts where each pair of cuts have different inclina-

tions in a cross-section through the part of the log,

7. Method according to claim 6, characterized in that each plank divided at the pith

1s trimmed or sawn in parallel with its outer edge either in the second or the third

work station before it is sawn near to the pith.
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8. Method according to claim 6 with the use of a twin-bladed saw in the fourth work
station, characterized in that after a first sawing with the twin-bladed saw, the re-
maining part which has not been cut at an angle with a obtuse angle in cross-section
of the block is turned the other way and cut by the same twin-bladed saw in the

same way.

9. Method according to claim 3 with the use of at least two twin-bladed saws in the
fourth work station, characterized in that the twin-bladed saws are inclined in dif-
ferent directions with respect to the base surface of the block and are displaced

along the direction of movement of the log during sawing.
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