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(57) Abstract: A joining element (1) comprising at least two
joint holes (2) for pin joints as well as a first plane surface
(7a) and a second plane surface (7b) and an inclined surface
(9a, 9b) slanting towards an outer edge (8) of the joining ele-
ment and arranged at an angle with respect to at least one
said plane surface (7a, 7b). A method comprises joining two
wood structures (3a, 3b) to one another by using the joining
element.
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Joining element and method of joining wood structures

Background

[0001] The invention relates to wood structures, and particularly to a
joining element and a method of joining wood structures.

[0002] In log construction and in wood construction, it is typical to
use various metal plates, such as perforated metal plates, angle irons or the
like, fastened to the outer surface of a wood surface in order to join log and/or
wood structures. Such solutions are problematic not only because of the ap-
pearance of the joint but often also because of the weakness thereof.

[0003] In glued beam construction, when forming so-called beam
frame solutions, again, the pieces of the frame are usually joined by notching.
However, the process of notching is laborious and expensive, and usually has
to be carried out in an industrial environment since, typically, notching requires
large machine tools unavailable at ordinary construction sites.

[0004] A further solution in connection with furniture structures in
particular is known wherein wood or fibre plates are joined to one another by
cutting a dimensionally accurate groove in both pieces to be joined and by fit-
ting in the groove a connecting block to join the pieces to one another by
means of either glue or form locking. However, as far as heavier and more
demanding tasks, such as house building, are concerned, such solutions are
not capable of providing a sufficiently strong joint; furthermore, special tools
are required for forming the grooves required by such a connecting block.

Brief description of the invention

[0005] An object of the invention is thus to provide a novel joining
element and method of joining wood structures. The object of the invention is
achieved by a joining element and a method which are characterized by what
is stated in the independent claims. Preferred embodiments of the invention
are disclosed in the dependent claims.

[0006] The solution is based on joining wood structures to one an-
other by employing a joining element arrangeable in a groove provided in the
pieces to be joined. The groove and the joining element are formed so as to
enable both glue and pin joints to be used in the joint.

[0007] An advantage of the joining element and method according
to the solution is that it enables a joint to be formed which enables large wood
parts to be joined quickly to one another and which is strong and immediately
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sufficiently stiff so as to allow installation work to be continued. The strength
and firmness of the joint are also enhanced by forming the joint from a plurality
of support points between the joining element and the joint groove provided in
the materials to be joined. A further advantage is that the groove may be
formed in the pieces to be joined at the site of use.

Brief description of the figures

[0008] The invention is now described in closer detail in connection
with preferred embodiments and with reference to the accompanying drawings,
in which:

Figures 1a, 1b, and 1c schematically show some wood structure
joints;

Figure 2 shows a method of joining wood structures;

Figures 3a and 3b show a joining element for joining wood struc-
tures to one another;

Figures 4a, 4b, and 4c schematically show a wood structure joint;
and

Figures 5a and 5b schematically show some other wood structure
joints.

Detailed description

[0009] The figures are schematic and only intended to illustrate the
solution and some of its embodiments. For the sake of clarity, only some of
mutually similar features of the solution are numbered in the figures.

[0010] Figures 1a, 1b, and 1c schematically show some wood struc-
ture joints. In these wood structure joints, two wood structures 3a, 3b are
joined to one another such that joining surfaces 4a, 4b of the wood structures
are arranged to face one another. Figures 1a to 1c show only some examples
of joining wood structures, and in different embodiments more than two wood
structures may be joined to one another, the wood structures may join to one
another at any side thereof, and they may be arranged at any angle with re-
spect to one another. For the sake of clarity, the wood structures 3a, 3b are ar-
ranged at a small distance from one another in the figures.

[0011] Figure 2 shows a method of joining wood structures. The
method comprises selecting 21 a joining element 1 comprising at least two
joint holes 2 for pin joints. Preferably, the joining element 1 may further com-
prise a first plane surface 7a and a second plane surface 7b and an inclined
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surface 9a, 9b slanting towards an outer edge 8 of the joining element and ar-
ranged at an angle with respect to at least one plane surface 7a, 7b, the join-
ing element 1 being at least at one of its outer edges 8 or in one area of its
outer edge in a direction of the joint holes 2 more tapered than in an area of a
middle part of the joining element. The direction of the joint holes 2 refers to a
direction of the longitudinal axes of the joint holes 2. Preferably, the joining el-
ement 1 may thus be more tapered at least at one of its outer edges 8 or in
one area of the outer edge in the area of the middle part of the joining element.
In an embodiment, the joining element 1 may be in accordance with any other
joining element disclosed in this description. In yet another embodiment, the
present method of joining wood structures may also employ a joining element
1 of another kind suitable for the method.

[0012] The joining surface 4a, 4b of each wood structure 3a, 3b to
be joined is provided 22 with a groove 5a, 5b such that the joining element 1 is
arrangeable in a space formed by the grooves provided in the wood structures
to be joined in between the wood structures when the wood structures are
placed against one another with the joining surfaces of the wood structures
facing one another. The shape of the space is substantially congruent, i.e. of
the same size and shape as the joining element.

[0013] Further, the method of Figure 2 comprises arranging 23 a
binding agent in the groove 5a, 5b of at least one wood structure 3a, 3b to be
joined, arranging 24 the joining element 1 in the groove 5a, 5b of at least one
wood structure to be joined, and joining 25 the wood structures 3a, 3b to one
another with the joining surfaces 4a, 4b facing one another, such that the join-
ing element 1 and the binding agent substantially fill the space up. Next, the
method may comprise arranging 26 a joint pin 6 in each joint hole of the joining
element 1 through at least one wood structure 3a, 3b to be joined in order to
lock the wood structures in place with respect to one another. This enables a
strong joint to be formed between the wood structures.

[0014] In an embodiment, the joining element comprises a first
curved part and a second curved part at mutually opposite ends. Similarly,
each wood structure to be joined may be provided with a groove having a
shape substantially in conformity with that of the first or the second curved
part. This is particularly advantageous since it is possible to form such a
groove by a suitable blade arrangeable in a tool readily available at an ordinary
worksite, preferably a tool with a rotating blade, such as a circular hand saw or
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the like. Preferably, the grooves may then be formed as so-called insert em-
bedding. This enables the wood structures to be joined at the construction site
without any large machine tools and/or other special tools or necessary pre-
ceding factory work phases. A suitable blade may preferably be a blade which
is particularly designed for the purpose and which enables a groove having a
shape in accurate conformity with a segment of the joining element, for in-
stance a half of the joining element, to be readily formed in the wood structure
to be joined. On the other hand, the present joining element 1 and method for
joining wood structures are naturally also highly suitable for use in factory work
or similar industrial environment and/or in factory work phases associated with
wood construction and wood structures.

[0015] In an embodiment, the binding agent may comprise a glue
known per se and suitable for joining wood materials, particularly preferably a
polyurethane glue. The glue enables the joining element and the wood struc-
tures to be joined to be bound immovably to one another. A polyurethane glue
also expands in the joint, filling up a possible gap caused by dimensional toler-
ances between the joining element and the wood structures to be joined and
binding the joining element and the wood structures to one another, thus form-
ing a substantially uniform structure, which is particularly preferable as far as
the strength of the joint is concerned.

[0016] Figures 3a and 3b show a joining element for joining wood
structures to one another. Figure 3a is a front view of the joining element 1
while Figure 3b is a side view of the joining element. The joining element then
comprises at least two joint holes 2 for pin joints as well as a first plane surface
7a and a second plane surface 7b and an inclined surface 9a, 9b slanting to-
wards the outer edge 8 of the joining element 1 and arranged at an angle with
respect to at least one plane surface 7a, 7b. Thus, the joining element 1 is then
at least at one of its outer edges or in one area of its outer edge in the direction
of the joint holes 2 more tapered than in the area of the middle part of the join-
ing element 1, as can be seen in Figure 3b in particular. Owing to such a
wedge-like structure of the joining element, the joining element and the wood
structures to be joined settle with respect to one another into an intended posi-
tion in all three directions/dimensions and press tightly and substantially im-
movably into one another.

[0017] In an embodiment, the first plane surface 7a and the second
plane surface 7b are arranged on opposite sides of the joining element 1 and
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are mutually substantially parallel, as in the embodiment of Figures 3a and 3b.
An advantage of this solution is that the joining element and the wood struc-
tures to be joined may be supported against one another substantially over the
entire area of these plane surfaces, which adjusts the wood structures to be
joined accurately into the desired position and makes the joint stronger.

[0018] In an embodiment, the joining element comprises a first
curved part 11a at a first end 10a of the joining element, and a second curved
part 11b at a second end 10b of the joining element, which resides at an end
opposite to the first end 10a of the joining element.

[0019] Upon joining the wood structures, the first end 10a thus set-
tles in the groove 5a of the first wood structure 3a while the second end 10b
settles in the groove 5b of the second wood structure 3b, the joining element
thus settling in the space formed by these grooves 5a, 5b between the wood
structures when the wood structures have been arranged against one another,
as can also be seen in the figures. Preferably, the joining element 1 may be
substantially symmetrical, i.e. the first end 10a and the second end 10b may
be congruent in shape but antiparallel, in which case the grooves 5a, 5b may
also have mutually substantially the same shape. In such a case, the joining
element 1 may be arranged between the wood structures 3a, 3b to be joined
such that a centre line 12 situated between the first end 10a and the second
end 10b of the joining element 1 and designated in broken line in Figure 3a is
arranged substantially parallel with the joining surfaces 4a, 4b of the wood
structures 3a, 3b to be joined, i.e. the centre line 12 of the joining element 1
settles in the wood structure joint substantially parallelly with the joining line of
the wood structures.

[0020] In an embodiment, the joining element 1 is symmetrical in
cross-section such that it comprises mutually substantially parallel first and
second plane surfaces 7a, 7b as well as on both sides of the joining element,
at least at the first and the second end 10a, 10b of the joining element, inclined
surfaces 9a, 9b slanting from these plane surfaces towards the outer edge 8 of
the joining element, the joining element being at the first end 10a and at the
second end 10b in the direction of the joint holes more tapered than in the
middle area of the joining element defined by the first and the second plane
surface 7a, 7D.

[0021] In an embodiment, the joining element is formed from a
wood material. This is preferable as far as both the uniform appearance to be
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achieved and also the uniform properties of the material are concerned. All
components of the joint, i.e. the wood structures 3a, 3b to be joined and the
joining element 1, are then provided with identical gluing properties, for in-
stance, which is why, for instance, the same binding agent is suitable for all the
components of the joint and forms a substantially equally strong joint therewith.
Then, too, material alterations taking place due to the influence of heat and
moisture, such as expansion, are substantially the same to all components of
the joint. Particularly preferably the joining element may be formed from a
cross-glued wood material, which is particularly strong under shear and tor-
sional stress.

[0022] In an embodiment, the joint pin 6 may be formed from the
same material as at least one of the wood structures to be joined. An ad-
vantage of this solution is that the wood structure joint looks as uniform as
possible on the outside.

[0023] Figures 4a, 4b, and 4c schematically show a wood structure
joint in which the first wood structure 3a and the second wood structure 3b are
joined to one another by a joint structure comprising a joining element 1,
grooves 5a, 5b arranged in the first and the second wood structure as well as
joint pins 6 arranged in joint holes of the joining element. Figure 4a is a front
view of the wood structure joint, Figure 4b is a side view thereof, and Figure 4c
is an exploded view in perspective of the components of the wood structure
joint. The joining element 1 may be according to any one of the embodiments
of the joining element disclosed above. Preferably, in the joint structure, a bind-
ing agent may be arranged between the joining element and the wood struc-
tures to be joined to make the joint between the joining element and the
groove provided in the wood structure stronger. This binding agent may pref-
erably comprise for instance a glue known per se, particularly preferably a pol-
yurethane glue.

[0024] Figures 5a and 5b schematically show some other wood
structure joints in which the first wood structure 3a and the second wood struc-
ture 3b are joined to one another by a joint structure comprising at least one
joining element 1, at least one grooves 5a, 5b arranged in the first and the
second wood structure, one groove in each wood structure 3a, 3b to be joined
per each joining element 1 to be used in the joint structure, as well as joint pins
6 arranged in joint holes of the joining element. The structure may then also
comprise a plurality of joining surfaces 4a, 4b.
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[0025] In Figure 5a, for example, two wood structures 3a, 3b are
joined to one another by a butt joint in which an end of both wood structures is
shaped such that each wood structure is provided with two joining surfaces 4a,
4b of the presently disclosed kind, and each joining surface pair is joined by
using one joining element and/or method according to those disclosed in the
present description for joining wood structures. In Figure 5b, in turn, the wood
structures 3a, 3b to be joined are joined at an angle with respect to one anoth-
er and, again, one joining element and/or method according to those disclosed
in the present description for joining wood structures may have been used in
the joining. In still another embodiment, three or more wood structures 3a, 3b
may be joined to one another by using one or more joining elements 1 and/or
methods disclosed in the present description for joining wood structures.

[0026] In an embodiment, the binding agent may comprise a glue,
preferably a polyurethane glue or a corresponding expanding glue, arranged in
capsule form. In such a case, the binding agent may become activated only af-
ter influence is exerted on the capsule, for instance the surface of the capsule
is broken, by an external object, for instance by the joining element 1 and/or
the joint pin 6. In such a case, the binding agent capsule may be arranged be-
tween at least one wood structure 3a, 3b to be joined and the joining element
1, and the binding agent may be arranged to become activated and/or expand
when the joining element is arranged in the space formed by the grooves 5a,
5b of the wood structures 3a, 3b to be joined and the wood structures 3a, 3b
are arranged such that their joining surfaces 4a, 4b reside against one anoth-
er, in which case the joining element 1 or the joint pin 6 may influence the bind-
ing agent capsule. The joining element 1 and/or the joint pin 6 may then serve
as a piston, as it were, pushing the binding agent out of the capsule while the
wood structures 3a, 3b and the joining element 1 press against one another.

[0027] It will be apparent to a person skilled in the art that as tech-
nology advances, the basic idea of the invention may be implemented in many
different ways. The invention and its embodiments are thus not restricted to the
examples described above but may vary within the scope of the claims.
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Claims

1. A method of joining wood structures to one another, charac-
terized inthat the method comprises:

selecting a joining element comprising at least two joint holes for pin
joints as well as a first plane surface and a second plane surface and an in-
clined surface slanting towards an outer edge of the joining element and ar-
ranged at an angle with respect to at least one said plane surface,

providing a joining surface of each wood structure to be joined with
a groove such that the joining element is arrangeable in a space formed by the
grooves provided in the wood structures to be joined when the wood structures
are placed against one another with the joining surfaces of the wood structures
facing one another, and in that the space has substantially the same size and
shape as the joining element,

arranging a binding agent in the groove provided in at least one
wood structure to be joined, arranging the joining element in the groove of at
least one wood structure to be joined, and joining the wood structures to one
another with the joining surfaces facing one another, such that the joining ele-
ment and the binding agent substantially fill the space up, and

arranging a joint pin in each joint hole of the joining element through
at least one wood structure to be joined in order to lock the wood structures in
place with respect to one another.

2. A method as claimed in claim 1, characterized in that the
joining element comprises a first curved part and a second curved part at mu-
tually opposite ends, and in that the groove to be formed in each wood struc-
ture to be joined comprises a shape substantially in conformity with that of the
first or the second curved part.

3. A method as claimed in claim1or 2, characterized in that
the binding agent comprises a polyurethane glue.

4. A method as claimed in any one of claims 1to 3, character-
ized in that the joining element is formed from a wood material.

5. A method as claimed in claim 4, characterized in that the
joining element is formed from a cross-glued wood material.

6. A method as claimed in any one of claims 1to 5, character-
ized in that the joint pin is formed from the same material as at least one of
the wood structures to be joined.
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7. A joining element for joining wood structures to one another,
characterized in that the joining element comprises at least two joint
holes for pin joints as well as a first plane surface and a second plane surface
and an inclined surface slanting towards an outer edge of the joining element
and arranged at an angle with respect to at least one said plane surface, the
joining element being at least at one of its outer edges or in one area of its
outer edge in a direction of the joint holes more tapered than in the area of a
middle part of the joining element.

8. A joining element as claimed in claim 7, characterized in
that the first plane surface and the second plane surface are arranged on op-
posite sides of the joining element and are mutually substantially parallel.

9. A joining element as claimed in any one of claims 7to 8, char-
acterized inthatthe joining element comprises a first curved part at a first
end of the joining element and a second curved part at a second end, opposite
to the first end, of the joining element.

10. A joining element as claimed in any one of claims 7 to 9,
characterized inthat the joining element is symmetrical in cross-section
such that it comprises mutually substantially parallel first and second plane
surfaces as well as on both sides of the joining element, at least at the first and
the second end of the joining element, inclined surfaces slanting from these
plane surfaces towards the outer edge of the joining element, the joining ele-
ment being at the first end and at the second end in the direction of the joint
holes more tapered than in the middle area of the joining element defined by
the first and the second plane surface.

11. A joining element as claimed in any one of claims 7 to 10,
characterized inthatthe joining element is formed from a wood materi-
al.

12. A joining element as claimed in claim 11, characterized
in that the joining element is formed from a cross-glued wood material.

13. A joint structure for joining wood structures, comprising a joining
element according to any one of claims 7 to 12.
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