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(54) Leak proof frame assembly

(57) Frame assembly (1) comprising at least a first
frame member (2) joined together with a second frame
member (4). The first frame member (2) comprises a
stepped first end section (9) comprising a first end surface
(10) and a second end surface (11) at an angle to the
first end surface (10). The second frame member (4)
comprises a third end surface (15) perpendicular to the
fourth end surface (16). The first end surface (10) com-

prises a pin (7) intended to be inserted into a hole (8) in
the third end surface (15), or vice versa. The pin (7) and/or
the hole (8) comprises an upper part (17, 22) that is cham-
fered in such a way that, when the pin (7) is inserted into
the hole (8) and the third end surface (15) is moved to-
wards the first end surface (10), the second frame mem-
ber (4) is moved in the direction towards the second end
surface (11) by the action of the chamfered upper part
(17, 22).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a frame assem-
bly comprising at least a first frame member joined to-
gether with a second frame member. The first frame
member comprises a stepped first end section compris-
ing a first end surface and a second end surface at an
angle to the first end surface. The second end surface
has a vertical extent from the first end surface to an edge
with an extent in a plane that is parallel to the first end
surface. The second frame member comprises a second
end section comprising a third end surface parallel to the
first end surface and the fourth end surface with an extent
essentially perpendicular to the third end surface. The
first end surface comprises a pin intended to be inserted
into a hole in the third end surface. Alternatively, the third
end surface comprises a pin intended to be inserted into
a hole in the first end surface. The invention also relates
to a method for joining together frame members.

BACKGROUND ART

[0002] For a long time, the construction of a frame as-
sembly by joining together a pair of vertical frame mem-
bers (jambs) and a top frame member and a bottom frame
member has been known. The four parts are assembled
at the corners of the frame assembly by a joint comprising
at least a pin and a corresponding hole. The previously
known assembly is shown in Figure 1 and will be dis-
cussed in greater detail below in the description of em-
bodiments. In Figure 1, the bottom frame member and
the top frame member are provided with pins and the
vertical frame members are provided with holes. The bot-
tom frame member and the top frame member also com-
prise a stepped first end section comprising a first end
surface and a second end surface perpendicular to the
first end surface. The pin is arranged on the first end
surface. The second end surface has an extent from the
first end surface to an edge with an extent in a plane that
is parallel to the first end surface.
[0003] Figure 1 shows an encircled part A and an en-
circled part B that both show the problem with previously
known technology where the hole in the vertical frame
member is to be matched to the pin on the bottom frame
member at the same time as the second end section of
the frame member is to be matched to the space in the
stepped first end section of the bottom frame member.
[0004] Part A illustrates the case where the frame is
too large for the stepped end section, that is the distance
between the pin and the second end surface is less than
the distance between the hole and the fourth end surface.
The second end section is thus too large to be fitted into
the stepped first end section, which means that the third
end surface will be in contact with the edge of the bottom
frame member, which in turn means that the vertical
frame member can not be fitted into the stepped first end

section.
[0005] Part B illustrates the case where the frame is
too small for the stepped end section, that is the distance
between the pin and the second end surface is larger
than the distance between the hole and the fourth end
surface. The second end section has thus been reduced
in order to enable it to fit into the stepped first end section.
The result is that the fourth end surface will be at a dis-
tance from the second end surface, which has the ad-
verse effect that water, etc, can seep into the crack be-
tween the fourth end surface and the second end surface.
In order to avoid such a crack, it is customary to carry
out an additional treatment to the assembly by the appli-
cation of a sealing compound into the crack, which is
both expensive and time-consuming.
[0006] There is thus a need to find an improved method
for frame assembly that avoids the abovementioned
problem.

DISCLOSURE OF INVENTION

[0007] The present invention is intended to solve the
abovementioned problem by means of a frame assembly
comprising at least a first frame member joined together
with a second frame member. The first frame member
comprises a stepped first end section comprising a first
end surface and a second end surface at an angle to the
first end surface. The second end surface has an extent
from the first end surface to an edge with an extent in a
plane that is parallel to the first end surface. The second
frame member comprises a second end section compris-
ing a third end surface parallel to the first end surface
and the fourth end surface with an extent essentially per-
pendicular to the third end surface. The first end surface
comprises a pin intended to be inserted into a hole in the
third end surface. Alternatively, the third end surface
comprises a pin intended to be inserted into a hole in the
first end surface.
[0008] The invention is characterized in that the pin
and/or the hole comprises an upper part that is chamfered
in such a way that, when the pin is inserted into the hole
and the third end surface is moved towards the first end
surface, the second frame member is moved in a direc-
tion towards the second end surface by the action of the
chamfered upper part. By the words "by the action of" it
is meant here that the chamfered upper part of the pin is
shaped in such a way that an edge of the hole or an inner
surface of the hole slides on the chamfered upper part
in such a way that a movement arises in a lateral direction,
the X-direction, of the second frame member when the
pin is inserted into the hole in a direction, the Z-direction,
essentially perpendicular to the lateral direction, the X-
direction. It should be mentioned that "by the action of"
also relates to the case when the pin does not have a
chamfered upper part, but when the hole comprises such
a chamfered upper part, or when both the pin and the
hole comprise a chamfered upper part.
[0009] An advantage of the invention is that the fourth
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end surface of the second frame member can initially be
placed at a distance from the second end surface, as the
chamfered upper part is narrower than the diameter of
the hole. The upper part of the pin can thus be inserted
into the hole even if the second frame member is slightly
"incorrectly placed". When the second frame member is
moved in a direction towards the first surface, that is in
the Z-direction, the chamfered upper part will guide the
second frame member in the direction towards the sec-
ond end surface, that is in the X-direction.
[0010] The simultaneous translatory movement in the
X-direction means that the second frame will be placed
"correctly" in relation to the second end surface when the
pin is inserted into the hole, provided that the upper cham-
fered part has a transition to a lower part of the pin and/or
the hole. It should be mentioned that both the hole and
the pin can have a chamfered upper part and a lower
part. Alternatively, only the hole or only the pin has an
upper chamfered part. In the latter case, if the pin has a
chamfered upper part, the hole consists of an essentially
uniform channel, or, if the hole has a chamfered upper
part, the pin consists of an essentially uniform peg. The
peg can, however, comprise radial flanges that increase
the contact between the lower part of the hole and the
lower part of the peg so that a press joint or friction joint
is created. For the same reason, the channel can com-
prise fluting or grooving, etc.
[0011] The pin and the hole thus each comprise lower
parts that are matched in relation to each other in such
a way that a press joint is created between the lower
parts of the hole and the pin when essentially the whole
pin has been inserted into the hole.
[0012] The lower parts are matched to each other in
such a way that the fourth end surface creates a press
joint with at least a part of the second end surface. When
the assembly is completed, the third end surface is ar-
ranged essentially in association with the first end sur-
face. The third end surface can thus be caused to make
direct contact with the first end surface, but the third end
surface can also be allowed to be a very short distance
from the first end surface. This latter case can depend
on tolerances, irregularities, etc, but the distance must
not be so great that the assembly is unstable.
[0013] In an embodiment of the invention, the pin con-
sists of the chamfered upper part and the lower part, and
the lower part is shorter than the vertical extent of the
second end surface. This means that the third end sur-
face has passed the edge when the lower part of the hole
or, when the hole is uniformly shaped, the upper part of
the hole, is guided via the lower part of the pin, which
coincides with the fourth end surface being in contact
with the second end surface. In this position and while
the second frame member continues to be pressed in a
direction towards the first end surface, the fourth end
surface will be pressed towards the second end surface,
which ensures the creation of a leak proof press joint
between the second end surface and the fourth end sur-
face.

[0014] If the pin is uniformly shaped with regard to the
upper and lower part, the upper part of the hole is cham-
fered with an extent in the Z-direction that enables the
upper part to receive the pin to such an extent that the
third end surface has passed the edge before the fourth
edge is pressed towards the second edge.
[0015] The upper part of the pin and/or the hole is con-
ical, or in the form of a half cylinder; or oval, or triangular,
or other suitable shape in order to be able to guide the
second frame member.
[0016] The first frame member can be a bottom frame
member or a top frame member and the second frame
member can be a vertical frame member. Alternatively,
the second frame member can be a bottom frame mem-
ber or a top frame member and the first frame member
can be a vertical frame member.
[0017] For both of these two alternatives, the frame
assembly comprises two first frame members that are
opposite each other and two second frame members that
are opposite each other, which first and second frame
members are assembled in such a way that the first and
second frame members together create a rectangle.
[0018] In an embodiment of the invention, the second
end surface is arranged at an acute angle to the first end
surface so that the edge is in contact with the fourth end
surface, at least when the third end surface is arranged
in association with the first end surface. This embodiment
ensures that irregularities in the second end surface, or
the fourth end surface but distances the edge from the
fourth end surface.
[0019] According to a second embodiment, the second
end surface is arranged perpendicular to the first end
surface so that the second end surface is in contact with
the fourth end surface, at least when the third end surface
is arranged in association with the first end surface. This
embodiment provides the most leak proof joint, as es-
sentially the whole of the second end surface is in contact
with the fourth end surface.

BRIEF DESCRIPTION OF DRAWINGS

[0020] The invention will be described below in asso-
ciation with a number of drawings, in which:

Figure 1 shows schematically a frame assembly ac-
cording to previously known technology;

Figure 2 shows schematically a section of a corner
part of a frame assembly before joining together of
the parts comprised in the frame assembly according
to an embodiment of the invention;

Figure 3 shows schematically a section of a corner
part of a frame assembly after joining together of the
parts comprised in Figure 2, according to a first em-
bodiment of the invention;

Figure 4 shows schematically a section of a corner
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part of a frame assembly after joining together of the
parts comprised in Figure 2, according to a second
embodiment of the invention;

Figure 5 shows schematically a section of a corner
part of a frame assembly before joining together of
the parts comprised in the frame assembly according
to an embodiment of the invention.

Figure 6 shows schematically a section of a corner
part of a frame assembly before joining together of
the parts comprised in the frame assembly according
to an embodiment of the invention, and;

Figure 7 shows a frame assembly assembled ac-
cording to the invention.

MODES FOR CARRYING OUT THE INVENTION

[0021] In the drawings, there is an ortho-standardized
coordinate system with the axes X, Y and Z. The coor-
dinate system is included in order to simplify the descrip-
tion of the invention.
[0022] Figure 1 shows schematically a frame assem-
bly 1 according to previously known technology. The
frame assembly 1 comprises a pair of second frame
members 2 in the form of vertical frame members 3 and
a pair of first frame members 4 in the form of a top frame
member 5 and a bottom frame member 6. The latter is
also called a sill. The four parts are assembled at the
corner sections of the frame assembly 1 via a joint com-
prising at least a pin 7 and a corresponding hole 8. In
Figure 1, the bottom frame member 6 and the top frame
member 5 are provided with pins 7 and the vertical frame
members are provided with holes 8. It can equally well
be the other way round, that is the vertical frame mem-
bers are provided with pins and the bottom frame member
and the top frame member are provided with holes. The
part of the frame assembly 1 that comprises the pin 7
also comprises a stepped first end section 9 comprising
a first end surface 10 and a second end surface 11 per-
pendicular to the first end surface 10. The pin 7 is ar-
ranged on the first end surface 10. The second end sur-
face 11 has an extent from the first end surface 10 to an
edge 12 with an extent in a plane 13 that is parallel to
the first end surface 10. In Figure 1, it is the bottom frame
member 6 and the top frame member 5 that comprise
the stepped first end sections 9 with pins 7.
[0023] The pin can be made of wood, plastic, metal or
other material that is suitable for the purpose.
[0024] Figure 1 shows that both the vertical frame
members 3 comprise a pair of second end sections 14
comprising a third end surface 15 that is parallel to the
first end surface 10 when the first and second frame
members 2, 4 are assembled into the frame assembly 1.
In addition, the second end section 14 comprises the
fourth end surface 16 with an extent essentially perpen-
dicular to the third end surface 15. In Figure 1, the first

end surface 10 thus comprises the pin 7 that is intended
to be inserted into a hole 8 in the third end surface 15.
In a second embodiment, the third end surface 15 can
comprise a pin that is intended to be inserted into a hole
8 in the first end surface 10. The same problem arises,
however, with the assembly of the various parts irrespec-
tive of which side the pin 7 and the hole 8 are on.
[0025] Figure 1 shows an encircled part A and an en-
circled part B that both show the problem with previously
known technology where the hole 8 in the vertical frame
member is to be matched to the pin 7 on the bottom frame
member while at the same time the second end section
14 of the frame member is to be matched to the space
in the stepped first end section 9 of the bottom frame
member 6.
[0026] Part A illustrates the case where the second
frame member 4 is too large for the stepped first end
section 9, that is the distance between the pin 7 and the
second end surface is smaller than the distance between
the hole 8 and the fourth end surface 16. The second
end section 14 is thus too large to be fitted into the
stepped first end section 9, which means that the third
end surface 15 will be in contact with at least the edge
12 of the bottom frame member 6, which in turn means
that the vertical frame member 3 cannot be fitted into the
stepped first end section 9.
[0027] Part B illustrates the case where the second
frame member 4 is too small for the stepped first end
section 9, that is the distance between the pin 7 and the
second end surface 11 is larger than the distance be-
tween the hole 8 and the fourth end surface 16. The sec-
ond end section 14 has thus been reduced in order to
enable it to fit into the stepped first end section 9. The
result is that the fourth end surface 16 will be at a distance
from the second end surface 11, which has the adverse
effect that water, etc, can seep into the crack between
the fourth end surface 16 and the second end surface
11. In order to avoid such a crack, it is customary to carry
out an additional treatment to the assembly by the appli-
cation of a sealing compound into the crack, which is
both expensive and time-consuming.
[0028] Figure 2 shows schematically a section of a cor-
ner part of a frame assembly 1 before joining together of
the parts comprised in the frame assembly 1 according
to an embodiment of the invention. The frame assembly
shown in Figure 2 has the same reference numerals as
in Figure 1 for identical parts.
[0029] Figure 2 shows a first frame member 2 that is
to be joined at an angle to a second frame member 4.
The first frame member 2 comprises a stepped first end
section 9 comprising a first end surface 10 and a second
end surface 11 at an angle to the first end surface 10.
The second end surface 11 has an extent from the first
end surface to an edge 12 with an extent in a plane 13
that is parallel to the first end surface 10. The second
frame member 4 comprises a second end section 14
comprising a third end surface 15 parallel to the first end
surface 10 and the fourth end surface 16 with an extent
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essentially perpendicular to the third end surface 15. The
first end surface comprises a pin 7 intended to be inserted
into a hole 8 in the third end surface 15.
[0030] Figure 2 shows that the first frame member 2
has a thickness in the Z-direction, a length in the X-di-
rection and a breadth in the Y-direction. The first frame
member 2 is symmetrical with regard to its longitudinal
extent and has thus two identical first end sections 9 on
opposite sides of a centre line. The first frame member
2 has an inner part and an outer part that delimit the
thickness. The first frame member has two opposing side
edges that delimit the breadth. The two second end sur-
faces 11 delimit the inner part of the first frame member
in the longitudinal direction. The two first end surfaces
10 lengthen the outer part of the first frame member in
relation to the two second end surfaces 11. The first end
surface 10 faces towards the inner part of the first frame
member 2.
[0031] Figure 2 shows that the second frame member
4 has a thickness in the X-direction, a longitudinal extent
in the Z-direction and a breadth in the Y-direction. The
second frame member 4 is symmetrical with regard to its
longitudinal extent and has thus two identical first end
sections 14 on opposite sides of a centre line. The second
frame member 4 has an inner part and an outer part that
delimit the thickness. The second frame member has al-
so two opposing side edges that delimit the breadth. The
two third end surfaces 15 delimit the second frame mem-
ber in the longitudinal direction. The fourth end surface
16 is located in the inner part of the second frame member
4.
[0032] The pin 7 comprises an upper part 17 that is
chamfered in such a way that, when the pin 7 is inserted
into the hole 8 and the third end surface 15 is moved
towards the first end surface 10, the second frame mem-
ber 4 is moved in the direction towards the second end
surface 11 by the action of the chamfered upper part, at
least when the third end surface 15 has passed the edge
12. Figure 2 shows that the chamfered upper part 17
comprises an inclined plane 18 that is in contact with an
edge part 19 of the hole. The edge part 19 rides on/slides
against the inclined plane 18 in such a way that a move-
ment arises in the lateral direction, the X-direction, of the
second frame member when the pin 7 is inserted into the
hole 8 in a direction, the Z-direction, essentially perpen-
dicular to the lateral direction, the X-direction.
[0033] Figure 2 shows that the pin 7 has a length with
an extent in the Z-direction. The pin 7 and the hole 8 each
comprise lower parts 20, 21 that are matched in relation
to each other in such a way that a press joint is created
between the lower parts 20, 21 of the hole 8 and the pin
7 when the whole pin 7 has been inserted into the hole 8.
[0034] Figure 2 shows that the pin 7 consists of the
chamfered upper part 17 and the lower part 20 and that
the lower part 20 is shorter than the vertical extent of the
second end surface 11, that is in the Z-direction. This
means that the third end surface 15 has passed the edge
12 of the first frame member 2 when the outer edge part

19 of the hole meets the lower part 20 of the pin 7, where-
by the fourth end surface 16 is caused to make contact
with the second end surface 11 in association with the
said transition between the upper chamfered upper part
17 and the lower part 20. When the second frame mem-
ber 4 is caused to continue to move in the Z-direction,
the fourth end surface 16 will be pressed against the sec-
ond end surface 11, which end surfaces 11, 16 will slide
against each other during the movement of the second
frame member 4 from the transition between the cham-
fered upper part 17 and the lower part 20, until the third
end surface 15 is in contact with the first end surface 10.
[0035] In Figure 2, the hole 8 is round and symmetrical,
that is it has the same radius for the whole of its longitu-
dinal extent in the Z-direction. The outer edge 19 has
thus the same radius as the inner surface of the hole 8,
which means that the upper part 22 of the hole 8 and the
lower part of the hole 8 have the same geometry and that
the whole hole 8 can create a press joint with the lower
part of the pin 7. Other embodiments of the invention will
be described below, in which the hole 8 has a chamfered
upper part 22 and in which the pin also has a chamfered
upper part 17. The hole 8 and the pin 7 do not need to
be restricted to cylindrical shapes, other shapes being
possible, for example with oval cross sections, polygonal
cross sections, etc.
[0036] Figure 2 shows a first distance L1 between the
outer part of the second frame member 4 and the outer
part of the first frame member 2, and a second distance
L2 between the outer part of the hole 8 and the outer part
of the pin 7, and a third distance L3 between the second
end surface 11 and the fourth end surface 16. The rela-
tionship between the third distance L3 and the second
distance L2 is decisive for how firmly the fourth end sur-
face 16 is pressed towards the second end surface 11
when the assembly is completed. If the second distance
L2 is larger than the third distance L4, the pressure in-
creases as the second edge frame member 4 is moved
in the X-direction a greater distance than what the third
distance L3 actually allows, which results in a firmer press
joint. The first distance L1 is of importance for the frame
assembly 1 in that if the first distance L1 and the second
distance L3 are identical, an even and neat corner is cre-
ated.
[0037] Figure 2 shows that the lower part 21 of the hole
8 has a first diameter D1 and that the lower part 20 of
the pin 7 has a second diameter D2. The relationship
between D1 and D2 determines the press joint between
the pin and the hole. If the second diameter D2 is larger
than the first diameter D1, the pin 7 must be pressed into
the hole, so that a press joint is created.
[0038] Figure 3 shows schematically a section of a cor-
ner part of a frame assembly 1 after joining together of
the parts comprised in Figure 2 according to a first em-
bodiment of the invention. Figure 3 shows that the fourth
end surface 16 is caused to form a press joint with the
whole second end surface 11 and that the third end sur-
face 15 is arranged in association with the first end sur-
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face 10.
[0039] Figure 3 shows that the second end surface 11
is arranged perpendicular to the first end surface 10 so
that the second end surface 11 is in contact with the fourth
end surface 16, at least when the third end surface 15 is
arranged in association with the first end surface 10.
[0040] Figure 3 also shows that the upper part 22 and
the lower part 21 of the hole 8 have formed a press joint
with the lower part 20 of the pin 7.
[0041] An advantage of this embodiment is that a sta-
ble and leak proof joint is created between the first frame
member 2 and the second frame member 4.
[0042] Figure 4 shows schematically a section of a cor-
ner part of a frame assembly 1 after joining together of
the parts comprised in Figure 2 according to a second
embodiment of the invention. The second end surface
11 is arranged at an acute angle α to the first end surface
10 so that the edge 12 is in contact with the fourth end
surface 16, at least when the third end surface 15 is ar-
ranged in association with the first end surface 10. An
advantage of this arrangement is that the edge 12 will
form a seal against the fourth end surface 16 even if there
are irregularities in either or both of the second 11 and
fourth 16 end surfaces.
[0043] Figure 5 shows schematically a section of a cor-
ner part of a frame assembly 1 before joining together of
the parts comprised in the frame assembly 1 according
to an embodiment of the invention.
[0044] Figure 5 shows that both the pin 7 and the hole
8 comprise a chamfered upper part 17, 22. In another
embodiment (not shown), the pin does not have a cham-
fered upper part, but the hole 8 comprises a chamfered
upper part 22 according to Figure 5. The principle for all
the abovementioned embodiments is the same, namely
that there is to be a clearance between the pin 7 and the
hole 8 at the upper part 17, 22 of the arrangement and
that at least one of the pin 7 or the hole 8 is to have a
chamfered part that enables the first 2 and the second 4
frame member to be guided in relation to each other in
the lateral direction.
[0045] Figure 5 shows, however, that the hole 8 com-
prises an upper part 22 that is chamfered in such a way
that, when the pin 7 is inserted into the hole 8 and the
third end surface 15 is moved towards the first end sur-
face 10, the second frame member 4 is moved in the
direction towards the second end surface 11 by the action
of the chamfered upper part 22, at least when the third
end surface 15 has passed the edge, in such a way that
the fourth end surface 16 creates a press joint with at
least a part of the second end surface 11, at least when
the third end surface 15 is arranged in association with
the first end surface 10.
[0046] The invention is not restricted to any particular
shape of the upper part, it is rather the case that the upper
parts 17, 22 of the pin 7 and/or the hole 8 can be conical,
or semi-cylindrical; or oval, or triangular, provided that
the shape provides a diagonal movement of the first 2 or
second 4 frame member during assembly.

[0047] Figure 6 shows schematically a section of a cor-
ner part of a frame assembly 1 before joining together of
the parts comprised in the frame assembly 1 according
to an embodiment of the invention. Figure 6 shows that
the third end surface 15 comprises a pin 7 intended to
be inserted into a hole 8 in the first end surface 10. As
with the frame assembly 1 shown in Figure 5, the hole 8
can be provided with a chamfered upper part 22.
[0048] In the same way as in Figure 2, Figure 6 shows
a first distance L1 between the outer part of the second
frame member 4 and the outer part of the first frame mem-
ber 2, and a second distance L2 between the outer part
of the hole 8 and the outer part of the pin 7, and a third
distance L3 between the second end surface 11 and the
fourth end surface 16. Figure 6 also shows that the lower
part 21 of the hole 8 has a first diameter D1 and that the
lower part 20 of the pin 7 has a second diameter D2. The
relationships between the distances L1-L3 and the diam-
eters D1 and D2 have been discussed in association with
Figure 2.
[0049] Figure 7 shows a frame assembly 1 assembled
according to the invention. Figure 7 shows a frame as-
sembly 1 in which the first frame member 2 is a bottom
frame member 6 or a top frame member 5 and in which
the second frame member 4 is a vertical frame member
3. The invention is not restricted to this embodiment, but
rather it is the case that the second frame member can
be a bottom frame member or a top frame member and
that the first frame member can be a vertical frame mem-
ber.
[0050] Figure 7 shows, however, that the frame as-
sembly comprises the two first frame members 2 which
are placed opposite each other and two second frame
members 4 placed opposite each other, which first and
second frame members 2, 4 are assembled according
to any one of the above embodiments in such a way that
the first 2 and second 4 frame members together form a
rectangular frame.
[0051] Figure 7 shows in the upper left corner 23 of
the frame assembly 1 that the vertical frame member 3
is joined together with the top frame member 5 and that
the vertical frame member 3 is provided with a first end
section 9 comprising the stepped part with the pin ar-
ranged on the first end surface 10 of the vertical frame
member 3. Figure 7 shows in the upper right corner 24
of the frame assembly 1 that the vertical frame member
3 is joined together with the top frame member 5 and that
the vertical frame member 3 is provided with a first end
section 9 comprising the stepped part with the pin ar-
ranged on the first end surface 10 of the vertical frame
member 3.
[0052] Figure 7 shows in the lower left corner 25 of the
frame assembly 1 that the vertical frame member 3 is
joined together with the bottom frame member 6 and that
the bottom frame member 6 is provided with a first end
section 9 comprising the stepped part with the pin ar-
ranged on the first end surface 10 of the bottom frame
member 6. Figure 7 shows in the lower right corner 24
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of the frame assembly 1 that the vertical frame member
3 is joined together with the bottom frame member 6 and
that the bottom frame member 6 is provided with a first
end section 9 comprising the stepped part with the pin
arranged on the first end surface 10 of the bottom frame
member 6.
[0053] Figure 7 shows various types of end section of
one and the same frame member in order to illustrate the
invention in a simple way. As mentioned above, the frame
assembly can comprise vertical frame members with
straight end sections or with stepped end sections and
the pin or the hole can be arranged on or in the respective
end section according to Figure 2 or 6. In the same way,
the frame assembly can comprise top frame members
or bottom frame members with straight end sections or
with stepped end sections and the pin or the hole can be
arranged on or in the respective end section according
to Figure 2 or 6.
[0054] The invention is not restricted to the embodi-
ments described above. For example, it can be men-
tioned that the first end section can be designed with a
plurality of steps and the second end section with a cor-
responding number of steps. The chamfered parts will
here interact as described above so that at least the fourth
surface of the second frame member will be in contact
with the part of the stepped arrangement that is closest
to the inner surface of the frame assembly, that is in such
a way that the joint between the first frame member and
the second frame member is minimal.

Claims

1. Frame assembly (1) comprising at least a first frame
member (2) joined together with a second frame
member (4), with the first frame member (2) com-
prising a stepped first end section (9) comprising a
first end surface (10) and a second end surface (11)
at an angle to the first end surface (10), with the
second end surface (11) having a vertical extent from
the first end surface (10) to an edge (12) with an
extent in a plane (13) that is parallel to the first end
surface (10), with the second frame member (4) com-
prising a second end section (14) comprising a third
end surface (15) parallel to the first end surface (10)
and a fourth end surface (16) with an extent essen-
tially perpendicular to the third end surface (15), with
the first end surface (10) comprising a pin (7) intend-
ed to be inserted into a hole (8) in the third end sur-
face (15), or with the third end surface (15) compris-
ing a pin (7) intended to interact with a hole (8) in the
first end surface (10), characterized in that the pin
(7) and/or the hole (8) comprises an upper part (17,
22) that is chamfered in such a way that, when the
pin (7) is inserted into the hole (8) and the third end
surface (15) is moved towards the first end surface
(10), the second frame member (4) is moved in the
direction towards the second end surface (11) by the

action of the chamfered upper part (17, 22), at least
when the third end surface (15) has passed the edge
(12), in such a way that the fourth end surface (16)
creates a press joint with at least a part of the second
end surface (11), at least when the third end surface
(15) is arranged in association with the first end sur-
face (10).

2. Frame assembly (1) according to Claim 1, charac-
terized in that the pin (7) and the hole (8) each have
lower parts that are matched in relation to each other
in such a way that a press joint is created between
the lower parts (20, 21) of the hole (8) and the pin
(7) when the whole pin (7) has been inserted into the
hole.

3. Frame assembly (1) according to Claim 2, charac-
terized in that the pin (7) consists of the upper part
(17) and the lower part (20) and in that the lower
part (20) is shorter than the vertical extent of the sec-
ond end surface (11).

4. Frame assembly (1) according to any one of Claims
1-3, characterized in that the upper part (17, 22)
of the pin (7) and/or the hole (8) is conical, or semi
cylindrical; or oval, or triangular.

5. Frame assembly (1) according to any one of Claims
1-4, characterized in that the first frame member
(2) is a bottom frame member (6) or a top frame
member (5) and that the second frame member (4)
is a vertical frame member (3).

6. Frame assembly (1) according to any one of Claims
1-4, characterized in that the second frame mem-
ber (4) is a bottom frame member (6) or a top frame
member (5) and that the first frame member (2) is a
vertical frame member (3).

7. Frame assembly (1) according to any one of the pre-
ceding claims, characterized in that the frame as-
sembly (1) comprises two first frame members (2)
opposite each other and two second frame members
(4) opposite each other, which first (2) and second
(4) frame members are assembled in such a way
that the first (2) and second (4) frame members to-
gether create a rectangular frame.

8. Frame assembly (1) according to any one of the pre-
ceding claims, characterized in that the second
end surface (11) is arranged at an acute angle (α)
to the first end surface (10) so that the edge (12) is
in contact with the fourth end surface (16), at least
when the third end surface (15) is arranged in asso-
ciation with the first end surface (10).

9. Frame assembly (1) according to any one of Claims
1-7, characterized in that the second end surface
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(11) is arranged perpendicular to the first end surface
(10) so that the second end surface (11) is in contact
with the fourth end surface (16), at least when the
third end surface (15) is arranged in association with
the first end surface (10).

10. Method for joining together a frame assembly (1),
where the frame assembly (1) comprises at least a
first frame member (2) that is joined to a second
frame member (4), with the first frame member (2)
comprising a stepped first end section (9) comprising
a first end surface (10) and a second end surface
(11) at an angle to the first end surface (10), with the
second end surface (11) having a vertical extent from
the first end surface (10) to an edge (12) with an
extent in a plane (13) that is parallel to the first end
surface (10), with the second frame member (4) com-
prising a second end section (14) comprising a third
end surface (15) parallel to the first end surface (10)
and a fourth end surface (16) with an extent essen-
tially perpendicular to the third end surface (15), with
the first end surface (10) comprising a pin (7) that is
inserted into a hole (8) in the third end surface (15),
or with the third end surface (15) comprising a pin
(7) that interacts with a hole (8) in the first end surface
(10), characterized in that the pin (7) and/or the
hole (8) comprises an upper part (17, 22) that is
chamfered in such a way that, when the pin (7) is
inserted into the hole (8) and the third end surface
(15) is moved towards the first end surface (10), the
second frame member (4) is moved in the direction
towards the second end surface (11) by the action
of the chamfered upper part (17, 22), at least when
the third end surface (15) has passed the edge (12),
in such a way that the fourth end surface (16) creates
a press joint with at least a part of the second end
surface (11), at least when the third end surface (15)
is arranged in association with the first end surface
(10).

11. Method according to Claim 10, characterized in
that the pin (7) and the hole (8) each comprise lower
parts that are matched in relation to each other in
such a way that a press joint is created between the
lower parts (20, 21) of the hole (8) and the pin (7)
when the whole pin (7) is inserted into the hole.

12. Method according to Claim 11, characterized in
that the pin (7) consists of the upper part (17) and
the lower part (20) and in that the lower part (20) is
shorter than the vertical extent of the second end
surface (11).

13. Method according to any one of Claims 10-12, char-
acterized in that the upper part (17, 22) of the pin
(7) and/or the hole (8) is conical, or semi cylindrical;
or oval, or triangular.

14. Method according to any one of Claims 10-13, char-
acterized in that the first frame member (2) is a
bottom frame member (6) or a top frame member (5)
and that the second frame member (4) is a vertical
frame member (3).

15. Method according to any one of Claims 10-13, char-
acterized in that the second frame member (4) is
a bottom frame member (6) or a top frame member
(5) and that the first frame member (2) is a vertical
frame member (3).

16. Method according to any one of Claims 10-15, char-
acterized in that the frame assembly (1) comprises
two first frame members (2) opposite each other and
two second frame members (4) opposite each other,
which first (2) and second (4) frame members are
assembled in such a way that the first (2) and second
(4) frame members together create a rectangular
frame.

17. Method according to any one of Claims 10-16, char-
acterized in that the second end surface (11) is ar-
ranged at an acute angle (α) to the first end surface
(10) so that the edge (12) is in contact with the fourth
end surface (16), at least when the third end surface
(15) is arranged in association with the first end sur-
face (10).

18. Method according to any one of Claims 10-16, char-
acterized in that the second end surface (11) is ar-
ranged perpendicular to the first end surface (10) so
that the second end surface (11) is in contact with
the fourth end surface (16), at least when the third
end surface (15) is arranged in association with the
first end surface (10).
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