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RELATED APPLICATIONS '

This invention claims priority to US provisional application 60/512,779 and is
related to United States patent 6,779,576 (issued on August 24, 2004 and its divisional
application), and PCT/CA02/00981, all of which are incorporated herein by reference.

FIELD OF THE INVENTION ‘

The present invention relates generally to the field of engineered wood
products, More particularly, the invention relates to glied, solid wood products and
methods of manufacture wherein the orientation of wood fibre within the products is
designed to be, misaiigned with adjacent wood fibre within the product to improve
strength characteristics of the product.

BACKGROUND OF THE INVENTION )

The use of wood fibre to created engineered wood products is well known, A
large variety of products are made by assembling different sized and.shaped pieces or |
blocks of wood fibre into a large variety of different products such as finger-jointed
boards, cdge-glued panels as well as various forms of beams and fibre board.

More specifically, it is known that the scrap wood from various high-end
lumber operations such as sawmill operations contain useful quantities of wood fibre
which can be salvaged for lower-end lumber operations including the production of

finger-jointed wood products.

In finger-jointing processes,.usable solid wood fibre is cut from scrap material
and through shaping, gluing and clamping the ends of the scrap material are assembled
to create longer lengths of wood. The resulting longer boards that are built up from
shorter lengths have advantages over equivalent lengths of solid, single piece lumber
including 1) they will often be cheaper, 2) using certain glues, they will often have
structural strengths equivalent to ar greater than the strengths of an equivalent }enéth of
solid, single-piece lumber and, 3) longer, stable and straight boards of fumber can be

created.
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As disclosed in Applicant’s US patent 6,779,576 and co-pending applications, a
wood gluing and clamping method and apparatus is described which provides a high
clamping pressure across a deck of a growing slab or panel of glued lumber. The
system and apparatus generally includes a deck, a braking system, a series of one-way
clamps and a horizontal displacement system for forming a panel of edge-glued lumber
or a beam of face-glued lumber having superior structural strengths. Wood products
created in accordance with this methodology generally have wood fibre parallel to the
length of boards that make up the panel.

While the above technology has been effective in creating very versatile and
strong wood products, there continues to be a neeq for wood products with enhanced
properties. In particular, there has been a need for products where the strength
properties continue to be improved and the consistency of the structural properties of
the product is also improved by controlling the wood fibre orientation within the
products. ‘

SUMMARY OF THE INVENTION

In ac.r:ordahce with one emboditnent of the invention, there is provided a wood
product comprising at least two edge-glued or two face-glued laths wherein adjacent
laths have a wood-fibre orientation misaligned with respect to an adjacent lath.

In further embodiments, individual laths are cut from a panel of edge-glued l
boards at an oblique angle and/or each ¢dge-glued board includes a plurality of finger-
jointed blocks. The oblique angle may between 0 and 90 degrees and more preferably
between 30 and 60 degrees. In a preferred embodiment, the wood-ﬁBre orientation is
substantially perpendicular to the wood fibre orientation of an adjacent lath.

In another embodiment, the invention provides a wood product as above
wherein a combination of at least two edge-glued and two face-glued laths are
assembled to form a wood product having misaligned fibre in at least two planes.

In a still further embodiment, the invention provides a method for producing a
wood product including the step of obliquely cutting a panel of edge-glued boards into
laths and may further inélude the steps of assembling and gluing the laths into a
laminated wood product wherein adjacent laths have a wood-fibre orientation
misaligned with respect to an adjacent lath.

-72-



10

15

WO 2005/037541 PCT/CA2004/001836

In yet another embodiment, the invention also provides a method for producing
a wood product comprising the steps of:

a) edge-gluing wood boards together to form an edge-glued panel;

b) cutting the edge-glued panel at an oblique angle to form a plurality of laths;

¢) re-orienting a first lath relative to a second lath such that the wood fibre
orientation of the first lath relative to the second lath is misaligned; and,

d) face-gluing or edge-ghing the first and second lath together to form the

wood product.

BRIEF DESCRIPTION OF THE DRAWINGS .
Embodiments of the present invention will now be described, by way of

example only, with reference to the attached Figures, wherein:

Fig. 1a, 1b, and lc, are schematic diagrams showing the general method
of assembly of engineered wood products in accordance with the

invention;

Fig. 2 is a schematic diagram of the general method of assembly of a

face glued wood product in accordance with the invention;

Fig. 3 is a schematic diagram of the general method of assembly of an
edge-glued wood product in accordance with the invention; and,

Fig. 4 is a schematic end view of a product prepared in accordance with

the invention.
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DETAILED DESCRIPTION .

The present invention provides a method and system for creating face-glued or
edge-glued wood products from solid wood fibre. Products manufactured in accordance
with the methodology described herein have unique strength characteristics that make
the products particularly suitable for use in structural applications.

Genérally, and with. reference to Figure la, a panel 10 of edge-glued boards 20
(which may be finger-jointed and assembled in accordance with Applicant’s issued and
co-pending patent applications) is cut obliquely along cut lines A through E to produce
a number of laths of chosen widihs (labeled as laths 20 and 21 in the following
description), Within the context of this description, a lath is interpreted to mean the
Iength of wood produced by cutting a panel at an oblique angle whereas a board is
inferpreted to mean the length of wood (with or without finger-jointing) that may be
edge-glued to form a wood panel. In addition, within the context of this description,
wood fibre is interpreted fo mean wood fibre obtained from solid wood of dimensions
and strengths enabling such solid wood to be machined into blocks of wood that can be
finger-jointed and/or edge-glued together. |

As shown, each board and lath may include a number of blocks 11 with finger-
joints 5, 6 and will generally have a wood-fibre orientation parallel to that of the
longitudinal axis 12 of the individual boards 102, 10b or as shown by arrows X and Y
on two adjacent boards. Subsequent to cutting, every second lath (21 in this example) is
inverted relative to an adjacent lath 20 (as shown in Figure 1¢) such that the wood-fibre
orientation is misaligned to the wood-fibre orientation of the adjacent lath. That is, as
shown in Figure 1b, fibre orientation lines X and Y are parallel whereas in Figure lc,
after lath 21 has been inverted, fibre orientation lines X and Y are misaligned with
respect to one another. ‘

It is important to note that the resnlting degree of misalignment after inversion
or re-orientation is proportional to the oblique angle at which each lath 20, 21 is cut.
Thus, if all cut lines are 45 degrees with respect to the longitudinal axes of laths 10a,
L0b, after re-orientation of the laths (Figure lc), the wood-fibre orientation between
adjacent laths will be perpendicular, Similarly, if the cut-angle is less than 45 degrees to
the longitudinal axis of laths'IOa, 10b the wood-fibre orientation between two adjacent
laths will be two times the cut-angle if the cut-‘ahgle of two adjacent laths is constant.

-4-
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In the case where the cut-angle of two laths is not the same, the degree of
misalighment will be the sum of the two cut-angles. That is, laths may be paired with
other laths that may have been cut at different angles so as to enable complete control
of the relative orientation of wood-fibres within product.

Re-oriented laths 20 and 21 may then be face-glued to praduce a laminated
wood product 80 as shown in Figuie 2 or a plurality of re-oriented laths may be edge-
glued to produce a panel product 90 as shown in Figure 3. Further still, as shown in
Figure 4, edge-glued Jaths 80 and fa(;e-glued laths 81 may be combined to produce
products that are a combination of both edge-glued and face-glued products, thus
creating products where fibres are misaligned in two planes. '

Face-glued Product

With reference to Figure 2, two laths 20 (solid lines), 21 (dotted lines) are
overlaid and glued together to form a face-glued product 80. As noted above, different
products may be manufactured from more than two Jaths.

In the construction of mﬁlti-layered products, most products will be assembled
such that each lath alternates between non-inverted laths 20 and inverted laths 21.
Consequently, the orientation of the wood fibres within each lanﬁna (assuming an
approximate 45 degree oblique cut) will be approximately perpendicular to those of the
next lamina, thereby creating a web effect of the wood fibres within the assembled
product, It is this web effect that provides the unique strength characteristics of wood
products manufactured by this methodology.

Edge-glued Product .
With reference to Figure 3, four laths 20, 21, 20’ and 21° are shown as being
edge-glued together to form an edge-glued panel 90. '
Following face-gluing and/or edge-gluing, the laminated product 80 or panel
product 85 may be cut to desired lengths (shown by cut lines Z in Figure 3), widths or
processed, as may be desired.

Combined Face-glued and Edge-glued Product

As noted above, other products including combinations of face-glued and edge-
glued products may be produced as may be desired where the fibres are misaligned in
two planes, As shown in Figure 4, combined face-glued and edge-glued products may

be produced wherein different combinations of assembled face- and edge-glued laths
-5-
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may be glued together. In these products, it may be desired that particular combinations
of fibre-alignments ‘be created for a particular application. Figure 4 is only
representative of a possible design and it is undetstood that many combinations of
lengths and widths of face-glued and edge-glued products may be produced in
accordance with the methodology of the invention. '

Assembly and Apparatus

A panel 10 of edge-glued boards can be created by known methods (including
those by the Applicant as disclosed in Applicani’s co-pending patent and applications),
and may be composed of full length boards or finger-jointed blocks of wood. The panel
10 of edge-glued boards is oriented upon a deck proximal to a cutting apparatus. The
panel 10 is then cut obliquely by a cufling apparatus, at an angle between { and 90
degrees with respect to the edge of the panel 10, thereﬁy producing a plurality of laths
20, 21 of desired width and fibre-orientation. As noted, above, the cut-angle may be
chosen based on the desired characteristics and relative orientation of fibres within the
final products.

The laths are transported from the cutting appératus, and half of the laths 20 are
inverted by an inverting system. The inversion may be along the longitudinal' axis 127
of the lath or along the transverse axis 13 of the lath (end for end). Alternatively, all of
the laths may be rotated about their ]ohgit‘udinél axis 12* by 90 degrees, with half of the
laths being rotated in the positive direction, and the other half in the negative direction
to achieve the same result as above. The methoﬁ and timing of lath inversion is not
critical, so long as the end result is achieved of having adjacent edge or face-gluéd laths
having substantially misaligned fibre orientations. ‘

As noted above, the Applicant has previously described an edge-gluing and
clamping apparatus and method capable of producing a continuously growing panel of
edge-glued boards. Tt is intended that the method described herein may also be applied
to the previously disclosed methods. This may be accomplished by including within the
edge-gluing and clamping apparatus, a cutting system for obliquely cutting the
continuously produced panel with the same orientation and angle (for example along
cut line C in Figure 1) into laths for use as described herein. '

Duye fo the oblique cutting of the initial panel of edge-glued boards, there will

occasionally be some smaller laths of insufficient length to create useful lumber, Such

-6-
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small laths may be finger-jointed to create longer boards, which may be used as

described above in accordance with the invention.

Strength Characteristics of the Wood Products

Laminating the laths as described will produce products of increased strengths
as compared to edge- or face- glued or combined edge- or face-glued products that do
not have misaligned fibre. More particularly, when wood experiences stress above its
modulus of rupture, thé wood will tend to split along its natural grain as may be
quantified by the modulus of rupture (MOR). Thus, by misaligning the wood fibre,
there will be greater resistance to splitting along particular fibre weaknesses within the
product as adjacent misaligned fibre will provide reciprocal reinforcement to prevent

rupture. The resistance to splitting along a particular fibre direction also enhances the

. nail or spike holding abilities of the final producis.

Similarly, the products will also have a more favorable modulus of elasticity
(MOE) and coefficient of variation as a result of the randomization of weaker wood
fibre within the final products that the methodology ensures. This randomization will
minimize the degree of variation in the strengths of products produced by the process
as, in instances where a weaker block of wood is incorporated into a product, the
misalignment of fibres adjacent to the weakness will have a tendency to reinforce and
otherwise minimize the potential weakness along a particular fibre direction.

In the particular instance of laths created from finger-jointed blocks of wood,
reinforcement of finger-joints by the cross-orientation of fibres will be particularly
beneficial as many finger-joints within a product will be reinforced along both their
fz;,ces (by adjacent face~glued laths), and along their edges by adjacent boards.

The above-described embodiments of the present invention are intended to be
examples only.” Alterations, modifications and variations may be effected to the
particular embodiments by those of skill in the art without departing from the scope of
the invention, which is defined solely by the claims appended hereto.
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CLAIMS:

1. A wood product comprising at least two edge-glued or two face-glued laths
wherein adjacent laths have a wood-fibre oﬁegtaﬁon misaligned with respect to an
adjacent lath,

2. The wood product as in claim 1 wherein individual laths are cut from a panel of

edge-glued boards at an oblique angle.

3. The wood product as in claim 2 wherein each edge-glued board includes a
plurality of finger-jointed blocks.

4. The wood product as in claim 2 wheérein the oblique angle is between 0 and 90
degrees.

5. The wood product as in claim 2 wherein the oblique angle is between 30 and 60
degrees.

6. The wood product as in claim 2 wherein the oblique angle is 45 degrees.

7. The wood product as in claim 1 wherein the ‘wood-fibre orientation is

substantially perpendicular to the wood-fibre of an adjacent lath.

8. The wood product as in claim 1 wherein a combination of at least two edge-glued
and two face-glued laths are assembled to form a woed product having misaligned fibte

in at least two planes.

9. A method for producing a wood product comprising the step of obliquely cutting
a panel of edge-glued boards into laths. '

10.  The method as in claim 9 further comprising the steps of assembling and gluing
the laths into a laminated wood product wherein adjacent laths have a wood-fibre

orientation misaligned with respect to an adjacent lath.
11. A method for producing a wood product comptising the steps of:
a) edge-gluing wood boards together to form an edge-glued panel;

b) cutiing the edge-glued panel at an oblique angle to form a plurality of laths;
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¢) re-orienting a first lath relative to a second lath such that the wood fibre

otientation of the first lath relative to the second lath is misaligned; and,

d) face-gluing or edge-gluing the first and second lath together to form the wood

product.
12, A method as in claim 11 wherein steps a} and b) are continuous.

13. A method -as in claim 11 wherein step a) includes finger-jointing a plurality of
wood blocks together to form each wood board.



WO 2005/037541 PCT/CA2004/001836

SUBSTITUTE SHEET (RULE 26)



WO 2005/037541 PCT/CA2004/001836

2/4

N
s

<+ 80

Fig. 2

SUBSTITUTE SHEET (RULE 26)



Fig. 3



WO 2005/037541 PCT/CA2004/001836

4/4

_/\

- Fig. 4

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CA2004/001836

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) B32B21/13 , B32B 7/12 , B32B 3/26 , B27M 3/00

B. FIELDS SEARCHED IPC(7) B32B, B27M

Minimum documentation searched (classification system followed by clasmﬁcaﬁon symbols)
IPC(7) B32B21/13, B32B 7/12, B32B3/26, B27M 3/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

i

R

Flectromc data base consulted during the international search (name of data base, and, where practicable, search terms used)
elphlon Keywords “oblique* anid cut* and wood”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No." .
X | US 4012548 (ROBERTI, B.) 1977.03.15, 1
abstract.
X EP 0543163 Al (KAIRI, M.) 1993 05.26, 1
claim 1.
h
Y US 5486393 (WIKLUND, M) 1996 '01 23, 9
abstract. . ‘
4 US 2002/0195206 A1 (CABLE, E.) 2002 12.26, 1-4 and 7-10 .
b paragraph [0036]. - |
L .
Further documents are listed in the continuation of Box C. Patent family members are listed in annex. [X] o ”“
* Special categories of cited documents : T” . later document published after the international filing data o’ :
“A” document defining the general state of the art which is not considered priority date and not in conflict with the application but cited
to be of particular relevance to understand the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international ~ “X” - document of particular relevance; the claimed invention cannot
filing date ** be considered novel or cannot be considered to involve an
“L”  document which may throw doubts on priority claim(s) or which is inventive step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot
special reason (as specified) be considered to involve an inventive step when the document
“O” document referring to an oral disclosure, use, exhibition or other | : is combined with one or more other such documents, such
means ' L combination being obvious to a person skilled in the art
“P”  document published prior to the intemational filing date but laterthan ~ “&”  document member of the same patent family
the priority date claimed '
Date of the actual completion of the international-type search ~ Date of mailing of the international-type search report e
11 January 2005 (11-01-2005) 07 March 2005 (07-03-2005) SO
Name and mailing address of the ISA/CA Authorized officer
i Commissioner of Patents ' Nancy McMartin (819) 934-3598
L Canadian Patent Qffice - PCT
Ottawa/Gatineau K14 0C9
Facsimile No. 1-819-953-9358

Form PCT/ISA/210 (second sheet ) (January 2004)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/CA2004/001836
Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
US4012548 15-03-1977 None
US5486393 23-01-1996 AT143844T T 15-10-1996
AU668787B2 .« 16-05-1996
AU5436694 A, | 24-05-1994

CA2123802 A1 ' 11-05-1994
DE69305325D D1 14-11-1996
DE69305325T T2 13-02-1997
DK625087T T3 - 17-03-1997
EP0625087 A1 = 23-11-1994
ES2093454T T3 16-12-1996

i FI102055BB1 - ‘15-10-1998
y JP7502706TT *  23-03-1995
i . SE501131 C2 21-11-1994
' SE9203292 A 05-05-1994

US5486393 A 23-01-1996

WQ002409955 A1 11-05-1994

EP0543163 26-05-1993 AT161219T T 15-01-1998
- CA2082768 A1 19-05-1993

DE69223596D D1 - 29-01-1998

DE69223596T T2  09-07-1998

EP0543163 A1 ' 26-05-1993

Fi91502B B 31-03-1994
JP5253903 A 05-10-1993
US5507905A 16-04-1996
US2002195206 CA2452776 A1 . . 03-01-2003

EP1401621 A2 31-03-2004
JP2004530580T T  07-10-2004
Us6779576 B2 = 24-08-2004
US2004200546 A1 14-10-2004
WwO003000474 A2 03-01-2003

1

Form PCT/ISA/210 (patent family annex ) (January 2004)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

