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Multiple Saw Quartersawing.

Introduction to the Invention

The invention as described is for a method and devices to facilitate the processing of
logs for the production of quartersawn timber. The method provides for less waste, an
improvement in timber quality, a reduction in the skill level required for quality timber
production and provides for the option of automation of the production of good quality
quartersawn timber.

Background of current knowledge and operations

A sawn timber section that is of a rectangular section is classed as quartersawn when
the annual growth rings are basically at right angles to the broad face of the section.

A sawn timber section that is of a rectangular section is classed as backsawn when the
annual growth rings are basically parallel to the broad face of the section.

A sawn timber section that is of a rectangular section is neither quartersawn nor
backsawn and is classed as transitional sawn when the annual growth rings are around
45 degrees to the broad face of the section.

There are a number of reasons why quartersawn timber may be preferred over
backsawn or transitional timber. Quartersawn timber shrinks and moves less across the
broad face in drying and in use and may have an enhanced appearance. Significantly in
many species of timber quartersawn dries better than backsawn with fewer defects
occurring during drying that lower the value of the timber, so while the initial recovery or
volume of quartersawn may be lower the final volume or value of the finished timber will
be higher. Moving into transitional sections from quartersawn can cause a number of
problems with an example being the higher distortion of the transitional section during
drying.

There are variations of the definition of what is quartersawn or backsawn with, for
example, some literature classing quartersawn as being sections with annual growth ring
angles being between 90 degrees and 60 degrees.

Timber produced by ordinary processes is generally sawn by making one or two initial
cuts and then making subsequent cuts parallel to or at right angles to the initial cuts.
Quartersawing is generally considered more labor intensive and more wasteful than
backsawing as there are more straightening cuts required and more turning of the sawn
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sections is required during the cutting process to get the growth rings aligned in the best
way possible.

Quartersawing is also considered to require a higher skill level than backsawing or
plainsawing as it is referred to in some regions.

Quartersawing is generally carried out on larger logs so that boards of a suitable width
can be produced. As the core of the tree has to be cut out to produce a quartersawn
section the maximum width of a quartersawn section is always restricted by the radius of
the log and the amount of good wood between the centre of the log and the outside of
the log.

As the logs are generally large the cut sections produced during the breaking down
process can be very heavy and difficult to turn manually so for a modern mill mechanical
turning assistance is required.

As many different sizes and shapes are produced during the square cutting process and
the direction' of turning required is inconsistent it is difficult to produce a simple
automated process that produces good quality and consistent quartersawn timber.

Description of the Invention

The invention is based on the prior conversion of logs into wedge based sectors.

Radial wedge sectors portions of a log that have two radial faces which meet (or the
extensions of which meet) within the confines of the log and are produced by means
such as:

(1) sawing to (or close to) a chosen centre of a log a number of times with the log
being rotated between cuts to produce elongated wedges of timber with the
required angle between the two radial faces formed by the saw cuts or;

(2) sawing a log through a chosen centre so that the log is cut into two portions
which are then separated and further processed to produce radial wedge sectors.

The preceding are examples only and the method of how wedge sectors are produced is
not necessarily intrinsic to the current invention but the fact that to form, and meet, the
definition of a wedge and a timber wedge sector, the two radial faces must meet and
form an included angle between the radial faces that is less than 180 degrees. With
reference to sectors and georhetric shapes that could be rigidly defined it must be
realized that in the context of logs they are natural objects with many variations. For the

- purpose of this invention a sector should be considered as a general shape comprising

of two radial faces that may not be on the actual radius of the log. The faces may not, or
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the extensions of the faces may not, meet at the centre of the log, and the outside or
natural face is not necessarily the shape of the portion of the circumference as is
normally defined by a sector and its radii.

If a wedge sector is further broken down with one cut along a radial line basically
passing through the apex of the two radial faces then the two resulting pieces would be
called wedge sectors but for the purpose of this invention if two cuts were made in a
wedge sector basically parallel to the dividing plane and a quartersawn section removed
with two sides basically parallel the remaining portions would be called part wedge
sectors.

While the basic objective of the invention is the breaking down of logs into wedge
sectors and the processing of the wedge sectors by the process and apparatus to be
described it is not the intention that this invention could be circumvented or invalidated
by the removal or production of parallel sided timber sections produced by cutting
parallel to the radial face, or diameter cuts, during the production of the wedge sectors
and producing parallel sided sections from timber that was adjacent to the radial face
during the action of forming the wedge sectors.

Previous invention specifications by a number of inventors have described various
methods for the production of radial wedge sectors and one describes a method and
apparatus to the alignment of wedge sectors for further processing and it is not
considered necessary to describe them or reference them in detail here.

The core aspect of the current invention relates to the further processing of the produced
wedge sectors comprised of sections of timber that have, or had, two radial faces cut
along or parallel to a general radius or diameter line and an outside face that is a
section, or is adjacent to a section that was, the natural outside or circumference of the
log. The prior reference is made as it is not the intention of this invention to be
circumvented or invalidated by the cutting or machining of the natural outside section or
any other part of the wedge sector to another profile before the processing of the wedge
sector according to this invention and any reference to the natural face also means any
machined or cut timber adjacent to where the face was prior to the machining or cutting.
A basic aim of the invention is to simplify and quicken the production process for
quartersawn timber. As previously stated a large part of ordinary methods of
quartersawing involves repeated turning for the correct cuts. Many of these turns can
also be irregular and not easy to sequence for maximum efficiency. A primary objective
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and outcome for the invention is the increased ease and elimination or reduction of
turning during important phases of the production process.
In most milling processes there is a “breaking down” and a “resawing” process. In the
ordinary sawing process the breaking down process makes only one or a few cuts
parallel and at right angles to each other. Most turning is done in the resawing process.
By the current invention most or all of the turning is carried out during the breaking down
process, which is easily automated, and turning is minimized during the resawing stage.
The method involves the concurrent cutting, by at least two cutting means such as saw
blades, along lines parallel to the plane that divides the two radial faces. By two
concurrent cutting means it is meant a minimum of two cutting devices such as band,
circular or reciprocating saws either cutting:
1. the same wedge sector, or;
2. two adjacent wedge sectors, or;
\3. two part wedge sectors.

Description of invention and drawings
Rectangular timber sections are classed as being quartersawn when the annular growth

rings are basically at right angles to a broad face. This is illustrated by Figure 1 with the
rectangular section (1) and the annular growth ring shown by the curved line (2). In
subsequent drawings the growth rings are shown by the curved line without further
reference. Figure 2 shoWs a backsawn board with the annular growth rings basically
parallel to the broad faces (3). In a square section of timber the section may have growth
rings at right angles to a face but the growth rings would be basically parallel to another
face so that the timber could be classed as being either backsawn or quartersawn.

The geometry of conventional milling means it is difficult or impossible to produce only
quartersawn (or backsawn) material from a log without a high degree of wastage. In
conventional milling a relatively high percentage of timber targeted to be quartersawn
ends up being backsawn or partly backsawn and vice versa.

Figure 3 is a copy of a conventional or ordinary quartersawing pattern for a log around
600 mm diameter or 24 inches taken from NK Wallis’ Australian Timber Handbook
Published 1970. While this is now a relatively old illustration it is similar to the
quartersawing patterns used in most Australian hardwood mills and in other countries.
Analysis of this drawing confirms the large number of turns of the heavy sections needed
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in achieving this pattern and that a number of resultant sections contain transitional type
growth ring orientation.

A quartersawing pattern shown in Figure 4 is copied from a recent timber industry
research report and is similar to the pattern given by Wallace. This figure illustrates the
problem with the sections (4) and (5) showing typical boards containing sections that are
a mixture of, or are between, quartersawn and backsawn and that would be classed as
transitional sawn sections. Transitional boards can lead to significant problems with
uneven stress release during cutting, distortion during use and drying and increased
problems such as internal chécking which can significantly devalue dried timber. This is
a problem in both small logs and large logs where the square cutting leaves a high
percentage of the log in areas such as (6) of the log where the growth rings end up
being at around 45 degrees to the broad faces and when cutting paralle! or square to
initial cuts it is not possible to produce quartersawn timber.

The present invention could apply to any wedge with any angle between the radial face.
While they could range from say 120 degree wedges the greatest advantage is likely to
be in acute angled wedges as the more acute angled a wedge sector is, the closer to
quartersawn all the boards will be. This is an objective of the invention. For the sawing of
wider wedges, say over 60 degrees, this process allows for the additional sawing of part
wedge sectors to make the growth rings of the sawn sections closer to 90 degrees by
sawing parallel to the radial faces.

The current invention provides for the practical and expeditious means of converting
radial wedges into quartersawn timber sections with at least two parallel faces.

Figure 5 shows an end view of a radial wedge sector with two radial faces (10), and the
apex formed by the planes of the radial faces (11) which‘ in practice may not actually be
there due to defect or other cause, and the natural or bark edge or face of the wedge
(12) and a broken line showing the plane that divides the two radial faces (13). The
natural or bark face or timber adjacent to the natural face (14) could be machined or cut
prior or subsequent to any operations or actions taken in production according to the
method without affecting the intent or basis of the invention and any machined or cut
area is still called the natural face for purposes of definition. Similarly the timber adjacent
to the radial faces could be cut or machined.

A wedge sector is shown in Figure 6 with dotted lines (15) representing the minimum two
concurrent cuts basically parallel to the dividing plane according to the process. Figure 7
showing multiple dotted lines such as (16) representing cuts on an end section view.
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While not shown, a cut fine could be made on the plane that divides the two radial faces
and pass through the apex if required. In some circumstances it may be expeditious to
cut on the dividing plane to initially divide the wedge sector into two wedge sectors and
then concurrently cut the two resultant wedge sectors. in relations to the term parallel
and dividing plane and the like in practice there may be slight variation from the
exactness of these terms but the terms are used to define the general intention and in
relation to any variation of say a number of degrees for no valid purpose it is not the
intention that this variation would invalidate or change the intent of this specification.

An example of a quartersawn section (20) produced according to one embodiment of the
process is shown in Figure 8. These parts of the wedge sector are referred to as
sections and have two parallel faces, a face that is the natural face or is a face that
adjoined timber removed from adjacent to the natural face, and sections or a section of
radial faces depending on where the section is sawn from. The remaining two part
wedge sectors (21) are shown. These part wedge sectors could be further processed
along the cut lines parallel to the dividing plane of the original wedge sector (22) or couid
be processed to sections by cutting parallel to the radial faces of the original wedge
sector as is shown by line (23). In narrow wedge sectors, say 60 degrees between the
radial faces or less, this is unlikely to be necessary as the sections are still likely to be
acceptably quartersawn or the growth rings relatively close to 90 degrees but in wider
wedges sectors, say over 60 degrees between the radial faces it may be desirable or
necessary to cut parallel to the radial faces once the required number of sections have
been cut parallel to the dividing plane. For the purpose of this invention any wedge
sector sawn into two parts by cutting paralle! to the dividing plane but not on the dividing
plane will produce two part wedge segments as is shown in Figure 9 with both (24) and
(25) being classed as part wedge segments.

A complete cutting pattern example for both radial according to the current method (26)
and ordinary (27) quartersawing is given in Figure 10 with the pattern for ordinary
quartersawing based on Wallis (Figure 3). The two figures demonstrate the potential for
higher efficiency from the radial pattern. While the ordinary pattern shows a less efficient
pattern or way of cutting, many ordinary Australian quartersawing mills achieve
significantly less recovery than the potential indicated by the pattern with some achieving
only just over 30% of sawn timber from the log. It is likely that in addition to wastage
caused by defect the low recovery is contributed to by the inefficiency of the patterns
near the periphery of the log where it is uneconomic to handle and maximize recovery
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when the product recovered will be lower grade and lower value transitional or backsawn
sections which are difficult and costly to dry and provide for low returns.

A view of alternate cutting means positioning according to the method is shown in Figure
11 by way of example of possible cutting configurations with (31) representing a view of
the natural face of a wedge sector and the dark lines (32) showing the possible position
of cutting means with dotted lines (33) showing the cuts with two cutting means being
shown operating adjacent each other along the cutting direction of the wedge sector,
multiple means adjacent to each other, multiple means in pairs along the length of the
wedge sector and one central saw creating two wedge sectors followed by two cutting
means. Such indicative drawings are not intended to restrict the method to the
placement of cutting means as shown.

There are many potential combinations of cuttings means possible and ways of carrying
out of the method of the invention such as transferring the cutting means past a wedge
sector that is held near or on the radial face dividing plane, or vice versa, and cutting
from the outside of the wedge sector to produce two part wedge sectors on the first pass
and working from the outside in towards the dividing plane to produce sections. By way
of example two of the preferred embodiments are described in the following.

Description of one preferred embodiment and the associated drawings

A preferred embodiment of the invention involves two cutting means that can be
adjusted relative to each other to the required distance apart so that sections of the
required thickness can be cut. The wedge sector would travel relative to the cutting
means and once a complete pass of the sawing means had been made and a section
produced along with two part wedge sectors, the section would be removed and the two
part wedge sectors returned past the cutting means on a non sawing return pass. (By
way of example in the variation of embodiments this embodiment could be adapted to
cut on the return pass.) The two part wedge sectors would then be resawn by the two
cutting means producing two sections that are removed after the one pass and another
two smaller part wedge sectors. The process is repeated until the required end result is
produced.

This embodiment of the process and means to facilitate the embodiment are herby
described with reference to the accompanying drawings.

In Figure 12 the position of the two cutting means is shown by hatched sections (34), the
section is shown (35) and the part wedge sections (36). Once fhe cut is finished and the
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separation is complete the section can be removed, in this case in the direction shown
by arrow (37). An example of cylindrical guide and reference rollers (38) are shown.

To facilitate sawing by maintaining separation during the cutting process, control of all
timber parts, removal of sections and return of part wedge sectors the following devices
have been devised. The described devices can be applicable to various aspects or
differing embodiments of the invention as applicable.

A pair of conical rollers (41) is shown in Figure 13 that rotates around their axis (42).
They reference and contact a wedge sector (43) on the radial faces (44). To facilitate
contact because of wedge sector curvature caused by growth stress or other reasons a
pressure wheel or wheels may contact the natural face of the wedge sector. These
wheels could be driven to move the wedge sector. The conical rollers may be driven to
facilitate movement of the timber or may be freewheeling.

Two outfeed conical rollers, Figure 14, are shown fitted with discs (45). The discs are
generally placed in line with, and follow, the sawing means. The discs stop rubbing or
interference with the back of the cutting means and restrain the part wedge sectors and
facilitate their return for further processing. Part of the conical roller can be left protruding
past the disc as shown at (46).

The means for this embodiment for removal of the section or sections is shown by Figure
15 where a conical protrusion which supports the section by supporting and contacting
the section’s radial face have been moved apart with the conical roller in the direction of
the arrows (47) to allow the section to fall away in the direction of arrow (48) and the part
wedge sectors (49) remain restrained and held by the conical rollers and the fitted discs.
On certain sawing passes two separated sections would each be supported by their

" radial faces and two sections would be allowed to fall away at the one time by the

separation of the devices.

The outfeed conical rollers can be mounted in adjustable banks to foliow the saw lines or
provide clearance from the saw means on the return pass. In this preferred embodiment
the infeed rollers can be adjusted in and out with the outfeed rollers and the saw means
would be in line with the outfeed discs however it may be beneficial to move the saw
means out of line for the return pass of the part wedge sectors. |
Devices for alignment and timber driving means can take a number of embodiments that
may be normal to timber operations such as a toothed driving and pressure wheel
contacting the natural face. Devices for alignment and driving means may be particular

~toan embodiment or the method of the invention and such devices include a pair of
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alignment discs Figure 16 (51) that can contact face to face or be separated by a small
or required distance. These devices can be used on the infeed to align and centre the
part wedge sectors (52), and in certain circumstances two wedge sectors, in relation to
the cutting means (53) to ensure two even thickness sections are produced. The part
wedge sectors can be different sizes as shown, caused by uneven and natural variation
the natural face of the wedge. The double discs as shown are capable of being fitted
with smaller diameter toothed drive and pressure wheels (54) so that the one means
both guides and drives when uses in conjunction with rollers exampled (55). These
devices would be mounted on means to enable the contour of the natural face to be
followed and to cater for different size part wedge sectors and wedge sectors and to be
moved out of the way when a full wedge sector is being cut and the centre alignment
device is not required for the alignment and driving of the part wedge sectors. A simple
means would be a pivot arm with bearing means supporting shafts (56) and providing
drive means such as a driven chain for drive sprockets (57). A similar device, used -
singularly, can be used to follow cuts and separate and drive individual sections and part
wedge sectors.

As many of the alignment and pressure wheels can be used as is required to effectively
align, drive and restrain the wedge sectors, sections and part wedge sectors.

As an alternative in this embodiment a wedge sector could be sawn as so described, the
section removed, but instead of the part wedge sectors returning past the sawing
devices, the part wedge sectors could travel on to another device and be sawn
according to this described embodiment. This would have the basic advantage of the
current embodiment which is full fiexibility for choosing and varying thickness of sections
but would have the added advantage of being quicker as wedge sectors and part wedge
sectors can be sawn concurrently.

In expeditious utilization of the current twin saw embodiment it may be beneficial to feed
two wedge sectors to the initial pass of the saws with an example being the twin saw
being set to receive and process 60 degree wedge sectors could be fed two 30 degree
wedge sectors to match the infeed rollers, be aligned by the prior mentioned alignment
discs and produce two sections on the first pass. For the purpose of the current method
these two wedges are considered as one and where the two separate wedges meet to
be processed as if one, then, the meeting faces are considered to be the plane that
divides the two radial faces, so as to meet the definitions and requirements for analysis
purposes. Devices can be fitted to lift and shift the part wedge sectors, or part wedge
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sectors can be reloaded to the device, so that the dividing plane sawn faces can contact
the support rollers for sawing parallel to the radial faces if required or the cuts can be
made by another device or by an attachment to the current device.

Description of another preferred embodiment and the associated drawings

An alternative preferred embodiment involves the alignment of more than two cutting
means adjacent to each other. The primary objective of this would be to carry out the
majority of the cutting operations in one pass of the sawing station. This could take the
form of cutting with such an apparatus as is commonly known as a quad bandsaw where
four cutting blades operate in a small area. One pass of a wedge sector relative to four
bands would produce five lengths of timber- three sections and two part wedge sectors.
In certain wedge sector sizes and section widths this could be sufficient to convert the
bulk of the timber in the wedge sectors. If required part wedge sectors could be
transferred to subsequent processing apparatus. Other examples of multiple adjacent
sawing means would be cutting means such as multiple blades in a device as is known
as a frame saw which utilizes a reciprocating action to cut timber and has a similar small
kerf like a bandsaw. Another method would be the mounting of multiple circular saw
blades onto a common shaft or shafts to provide the required cutting means.

This embodiment of the process and means to facilitate the embodiment are herby
described with reference to the accompanying drawings.

A stylized representation of the alternate preferred embodiment, Figure 17, shows
circular saws (61) on common shafts set up to cut from the top and bottom of a wedge
sector (62). Saws are offset and the cuts overlap so that complete cuts are made
through the wedge sectors. Blades can be fixed on the shafts separated by spacers and
may be guided by saw guides or not. Shafts can be splined and splined floating saws
can be mounted on the shafts. These types of saws are required to be guided.
Positioning the guides positions the blades and determines the thickness of the cut
sections. The advantage of this type of system, as opposed to a single shaft and set of
saw blades, which could be used, is that smaller and narrower blades or blades with
smaller kerf can be used for a deeper cut thereby reducing wastage. While this method
is shown relating to this embodiment, two sets of saws used in a similar manner could be
applied in the previous embodiment exampled with saws on separate shafts so they can
be adjusted in and out.
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Spacer discs with a number of variations as exampled in Figure 18 can be used to follow
the saw blades and hold the sections separate by travelling in the space left by the cuts.
This can facilitate transport of the cut sections and part wedge sectors and can eliminate
or minimize cutting at the back of the saw blade on the side of the sections as they pass.
To facilitate transport the discs can be driven. An alternative to the spacers shown could
be discs mounted on splined shafts like the saw blades with extensions of the saw blade
guides, or independent guides, used to position the discs to follow the saw blades and
ensure they enter the cuts. Similarly the splined shafts can be driven to facilitate
transport of section.

As previously described discs could have associated drive and pressure wheels
attached and be able to follow the contour of the natural face. Because of the multiple
cuts that may occur an a small area the support and drive means would have to be
suitably narrow to accommodate narrow sections. A cross section of one suitabie means
is pictured in Figure 19 with the disc (71) adjacent to a drive and pressure wheel (72)
that will contact the natural face on one side of the disc and a drive sprocket (73) driven
by chain on the other side with thin pivot arms (74) supporting an axle (75) with the drive
wheel, disc and sprocket enclosing a bush or bearing (76). Multiple devices as shown in
Figure 20 could be used to facilitate cutting of the wedge sectors. This type of pressure
feed can be particularly useful for safe cutting and for the holding down of sprung
sections of timber during the cuiting process.

After cutting sections can be released all at once by means such as cylindrical rollers
being swung out. This will allow all sections to fall away from the device at one time.
Special rollers and movements for rollers can be constructed so that individual sections
can be released at different releaée stations based on section size or position to facilitate
sorting and stacking or further processing.

The prior embodiments as described are not intended to be restrictive of the invention
and there are a wide number of ways and combinations of ways that the invention
method and end result of producing quartersawn sections of timber can be achieved.
Subsequent to production, sections and part wedge sectors can be further processed.
They can be dried and further cut or machined or cut and machined and then dried or
used in their green or unseasoned state. Seasoning and machining of timber produced
according to the method to new and usable profiles is, in a general way, referred to as
valued adding to the timber. |
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Sections can also be resawn parallel to the dividing plane to produce further sections.
Figure 21 shows a section (81) with a dotted line (82) where resawing could take place
although any number of sections could be produced. A suitable device for this operation
would be a horizontal thin kerf band saw operating after the section had been produced
according to the current method.

A normal operation of further processing in a sawmill is the use of an edging device or a
multi rip saw. These will cut wide sections to narrower sections such as two or more
rectangular boards if required and will also cut off the outside or natural edge of a
section and also defective wood from near the middle of the tree or log. They are also
used to straighten sprung or curved sections of timber common to quartersaw timber
where in a rectangular section growth stresses cause the face of the timber closest to
the heart of the tree to become convex along its length and the face farthest from the
tree, concave along its length. In industry it is common to apply lasers or scanners to
timber sections to facilitate straightening and optimization of timber recovered.

In Figure 22 a section cut according to the invention is shown with a section of bark or
natural face (83), two parallel faces (84) and a section of radial face (85).

Figure 23 shows one option for resawing where the radial face section is sawn to form a
separate triangular section (86) for use for making any practical object and such items as
quad or picture framing or joinery timber or laminating stock and a standard rectangular
quartersawn section (87). According to the method the triangular section is essentially a
part wedge sector. This can be separated either subsequent to or prior to drying or
seasoning.

Figure 24 shows another option for resawing where the radial face section remains as
part of the section so that the radial face section can be used as part of a product and
there by maximize production of that product. Examples shown of this embodiment are
the tongue of tongue and groove flooring (88) and the bevel on a skirting board (89).
Figure 25 shows part wedge sectors produced from the outside of a wedge sector with a
radial face (91), a face paraliel to the dividing plane of the wedge sector of which it was a
part (92) and a natural or bark edge face (93). These can be processed for any practical
use and profile. Dependent on size these (95) can be cut for the same purpose as the
radial face section (86). Alternatively they can be cut as shown at (96) at the required
angle to the radial face to follow the natural face timber and potentially produce a larger
section.
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What is claimed is:

1.

A method for producing quartersawn timber sections from log wedge sectors with
the wedge sectors having two radial faces with an included angle between the
radial faces of less than 180 degrees and a third face that is the outside or natural
face of the log, with the quartersawn timber sections produced by the action of
making at least two concurrent cuts, with the cuts being made paralle! to the plane
that divides the two radial faces, and the cuts being made in:

l. awedge sector, or; .

“l. two adjacent wedge sectors formed by sawing a wedge sector along the
plane that divides the two radial faces so that at least one cut is made in
each adjacent wedge sector, or;

lll. two adjacent wedge sectors considered to be one for the purpose of this
method so that at least one cut is made in each adjacent wedge sector,
or; '

IV. two part wedge sectors formed by sawing a wedge sector parallel to the
plane that divides the two radial faces so that at least one cut is made in
each part wedge sector.

A method according to Claim 1 in which the radial or natural faces have been
machined or cut prior to the making of the production actions detailed.

A method according to Claim 1 in which one or more parallel sided sections are
produced from timber that was adjacent to a radial face prior to the making of the
production actions detailed. |

A device to carry out the method of Claim 1 that incorporates conical rollers that
contact the radial faces. ‘ A

A device to carry out the method of Claim 1 that incorporates cylindrical rollers that
contact the radial faces. | .
A device to carry out the method of Claim 1 that incorporates circular saws to make
the cuts.

A device to carry out the method of Claim 1 that incorporates band saws to make
the cuts. ' ’

A device to carry out the method of Claim 1 that incorporates frame or
reciprocating saws to make the cuts.

A device to facilitate the carrying out the method of Claim 1 that incorporates
conical rollers that contact sections of radial faces and that are fitted with discs that
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10.

11.

12.

13.

14.
15.

16.

17.

18.

14

can be positioned in line with the saws so that the discs fit into the cuts made by
the saws.

A device to facilitate the carrying out the method of Claim 1 that incorporates
conical rollers that contact sections of radial faces and that are fitted with discs that
can be positioned in line with the saws so that the discs fit into the cuts made by
the saws and the disc and the conical rollers support the part wedge sectors and
the conical rollers contact and support the radial face of a section so that when the
conical rollers are moved apart the section or sections fall away but the part wedge
sectors remain supported by the disc and roller.

A device to facilitate the carrying out the method of Claim 1 that incorporates discs
that can be positioned in line with the saws so that the discs fit into the cuts made
by the saws. '

A device to facilitate the carrying out the method of Claim 1 that incorporates drive
and pressure wheels mounted next to the discs and of a smaller diameter than the
discs so that when the discs fit into the cuts made by the saws the drive wheels
contact the natural faces of the section or part wedge sectors.

A device to facilitate the carrying out the method of Claim 1 that incorporates discs
to align adjacent wedge sectors and part wedge sectors so that the wedge sectors
and part wedge sectors are in the required position for cutting with the said aligning
discs being capable of being fitted with smaller diameter driving and bressure
wheels to contact the natural faces of the sectors. 4

Product produced by the carrying out of the method of Claim 1.

Product produced by the further processing of sections produced by the carrying
out of the method of Claim 1.

Product produced by the further processing of part wedge sectors produced by the
carrying out of the methbd of Claim 1. |

The process of value adding the product produced by the carrying out of the
method and produced by the further processing of sections and part wedge sectors
produced by the method according to of Claim 1.

Utilization of product according to Claims 14, 15 and 16.
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