(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
21 June 2007 (21.06.2007)

(10) International Publication Number

WO 2007/069908 Al

(51) International Patent Classification:
E04B 2/70 (2006.01)

(21) International Application Number:
PCT/NO2006/000479

(22) International Filing Date:
14 December 2006 (14.12.2006)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
20055945 14 December 2005 (14.12.2005) NO

(71) Applicant and
(72) Inventor: NETTUM, Leif, Melvin [NO/NOJ; Friggs Vei
10, N-0588 Oslo (NO).

(74) Agents: ONSAGERS AS et al.; P.O.Box 6963 St. Olavs
Plass, N-0130 Oslo (NO).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
— asto the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
—  with international search report

[Continued on next page]

(54) Title: BUILDING ELEMENT WITH INSULATION

& (57) Abstract: The invention relates to a building element with
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insulation, comprising two elongated outer elements arranged in

parallel side by side, at least one insulating element mounted between the outer elements, and fixing means for connecting the outer
elements and the insulating element. The insulating element may be offset relative to the building elements in order to provide
insulation between two elements stacked on top of each other, and in an embodiment the fixing means are made of a material with

little thermal conductivity.
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Building element with insulation
The invention relates to a building element with insulation.

The “lafting”/logging joint method of building with logs is a part of the historical
building tradition in several countries, including Norway. The “lafting” process
involves placing the logs on top of one another and joining them together at the
corners. Each log is tailored to fit the next by cutting out a v-shaped groove under
the log above. In order to insulate and prevent draughts between the logs, moss was
used as a sealant between the logs and in the corner grooves. The weight of the
timber together with the roof construction compress the walls, keeping them sealed.

Modern building regulations have minimum requirements for wall insulation which
mean that in practice houses cannot be built with timber. In order to satisfy these
requirements, very thick timber has to be employed, and this is neither practical nor
economically feasible.

NO 318375 relates to a laftable, log-like building element with external surfaces of
wood or a wood-like material, internal bearing elements and an internal insulating
layer.

NO 318394 relates to a building element intended for lafting, comprising side walls
of a single wooden or wood-like board, the inside of which is provided with a layer
of plastic. To the inside of each board is attached a number of frames that give the
side walls dimensional stability. An insulating material may also be inserted inside
the building element.

SE 318 984 relates to a building element in the form of a beam with tongue and
groove and with an insulating material placed between two profiled wooden half-
beams. At one beam edge, the insulating material forms a tongue that extends into
the middle of a groove. '

The object of the invention is to provide a building element with insulation,
particularly a log-type building element, which is easy to produce and provides
good insulation.

The object of the invention is achieved by means of the features in the patent
claims.

A building element according to the invention comprises two elongated outer
elements arranged in parallel side by side, at least one insulating element mounted
between the outer elements and fixing means for connecting the outer elements and
the insulating element.

The elongated outer elements are preferably made of wood, for example by dividing
a log into two or more parts along the longitudinal direction with the result that the
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outer elements are composed of two parts of the log. The end portions of the outer
elements may be adapted for lafting, where for example in an embodiment the log
may be adapted for lafting with a recessed groove near both ends of the log.

The outer elements may comprise holes or recesses for receiving fixing means. In
an embodiment the outer elements comprise through-going holes for passing
through bolts. Other possible embodiments include grooves for accommodating
straps and/or holes for insertion of bolts may have an additional recess for inserting

plugs.

In an embodiment the outer elements may also comprise notches on the surfaces
facing the insulating element. The object of these notches is to prevent warping and
bending of the outer elements relative to one another and to the insulating element.

The outer elements may also comprise several elements connected to one
another/combined to form laminated elements. This may be implemented, for
example, by dividing a log into several parts and joining the parts together by
gluing, thereby forming two separate outer elements consisting of several glued
together log elements. A construction of this kind will further prevent warping and
bending of the outer elements.

The insulating element may be made of any suitable insulating material such as, for
example, polyurethane foam, polyurethane sheets, expanded and extruded
polystyrene, mineral wool, etc.

The insulating element may come in different lengths and shapes. In an embodiment
the insulating element extends along the full length of the building element, while
in another embodiment it may be of a shorter length than the outer elements.

The insulating element is generally elongated in shape and approximately the same
height as the outer elements. In an embodiment the insulating element is mounted
between the outer elements in such a manner that a part of the insulating element
extends over the outer elements in the height direction while the outer elements
extend below the lower part of the insulating element, i.e. the insulating element is
offset in the height direction relative to the outer elements.

In an embodiment at least one end element is connected to the insulating element. In
an embodiment the length of this/these end element/s is such that the total length of
the end elements and the insulating element is equal to the length of the outer
elements. In an embodiment the end element may be mounted between the outer
elements at the ends, but at a distance from the insulating element. In an
embodiment the transition between the insulating element and the end elements is
provided near or in the middle of the joining area for lafting. In this fashion a
room/house constructed by lafting building elements according to the invention will
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have insulation along the full length of the walls, while the part of the wall/elements
projecting outside the house (i.e. the lafted corners) have no insulation.

The fixing means connect the outer elements to one another and to the insulating
element and possibly the end elements. The fixing means may be of any suitable
type, but it is particularly advantageous to employ fixing means with little thermal
conductivity, for example made of a plastic material or wood. In an embodiment the
fixing means are bolts extending through at least the outer elements. Other
examples of fixing means may be glue, other adhesives, straps and the like or a
combination of these and bolts. In an embodiment the fixing means are bolts
extending through the outer elements and the insulating element.

The invention will now be described in more detail by means of examples with
reference to the enclosed figures.

Figure 1 is a cross section of a building element according to an embodiment of the
invention.

Figure 2 is a cross section of a building element according to a second embodiment
of the invention.

Figure 3 illustrates elements of a building element according to the invention before
assembly.

Figure 4 is a longitudinal section of a building element according to an embodiment
of the invention.

Figure 1 illustrates a cross section of a building element 10 according to an
embodiment of the invention. The building element 10 comprises two elongated
outer elements 12, produced, for example, by dividing a log lengthwise. In the
figures a construction is illustrated consisting of two parts of a log, but as described
above each of these parts may in turn consist of several parts joined to form a
laminate. The outer elements 12 are arranged side by side at the same height.
Between the outer elements 12 is mounted an insulating element 13 such as, for
example, a polyurethane sheet. The insulating element 13 is mounted level with the
upper and lower edge of the outer elements 12. On the top of the outer elements 12
and the insulating element 13 additional insulating material 14 may be provided, for
example polyurethane foam in order to provide a seal between it and the overlying
building element. This additional insulating material 14 may, for example, be
provided in the transitional area between the insulating element 13 and the outer
elements 12. The building element 10 also comprises bolts 15 extending through the
entire width of the building element 10, constituting fixing means for holding the
elements of the building element 10 together. The bolts 15 may be passed through
through-going holes in the outer elements 12 and the insulating element 13. In this
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embodiment the outer elements 12 also comprise recesses for receiving plugs 16
mounted outside the bolts 15 in order to conceal them.

Figures 2a and 2b illustrate a cross section of a building element 20 according to a
second embodiment of the invention. In this embodiment the insulating element 22
is mounted offset in the height direction relative to the outer elements 21. The
insulating element 22 measures slightly less in the height direction than the outer
elements 21, with the result that when several building elements are assembled on
top of one another as illustrated in figure 2b, a small space 23 will be created
between adjacent insulating elements 22, 22°. In other respects this embodiment
may also comprise all the remaining features illustrated in the embodiment in figure
1. In figure 2a it can also be seen that through-going holes 27 are provided in the
outer elements 21 and the insulating element 22 for insertion of bolt 25 which
constitutes the fixing means for connecting the outer elements 21 and the insulating
element 22. Plugs 26 are inserted in the recesses at the outer edge of the through-
going hole 27 in order to conceal the plugs and further contribute towards a
minimum of thermal transmittance.

Figure 3 is a perspective view of elements of a building element 30 according to the
invention before assembly. The building element 30 comprises two outer elements
32 and an insulating element 33. The insulating element 33 has a length that is
shorter than the outer elements 32. Two end elements 31, 31° are provided
connected with the insulating element 33 with the result that the total length of the
insulating element 33 and the end elements 31, 31° is the same as the length of the
outer elements. The transition between the insulating element 33 and the end
elements 31, 31° is provided in the joining area for lafting, so that the visible part of
the building element after lafting gives the impression of being a solid
timber/lafting log. The part of the building element located outside the joining area
does not contribute to the insulating properties, and there are therefore no
drawbacks with this embodiment with regard to insulation.

Figure 4 illustrates a longitudinal section of a building element 40 according to an
embodiment of the invention. This embodiment corresponds to the building
elements illustrated in figure 3 and may comprise all the elements illustrated in
figure 1 and/or 2. In this embodiment four bolts 42 are provided as fixing means for
connecting the outer elements 41 and the insulating element 44. The insulating
element 44 may, for example, be a polyurethane sheet which is further attached to
the outer elements 41 by means of an adhesive 45 such as, for example,
polyurethane foam.
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A building element with insulation,

characterised in that it comprises

- two elongated outer elements arranged in parallel side by side,

- at least one insulating element mounted between the outer elements, and
- fixing means for connecting the outer elements and the insulating
element. ’

A building element according to claim 1,
characterised in that the insulating elements are offset in the height
direction relative to the outer elements.

A building element according to claim 1,
characterised in that the insulating element extends along the full length
of the building element.

A building element according to claim 1,
characterised in that the insulating element is shorter in length than the
outer elements.

A building element according to claim 1,

characterised in that at least one end element is connected to the
insulating element, and that the total length of the end elements and the
insulating element is equal to the length of the outer elements.

A building element according to claim 1,
characterised in that the outer elements are two parts of a log.

A building element according to claim 1, ‘
characterised in that the end portions of the outer elements are adapted
for lafting.

A building element according to claim 1,
characterised in that the fixing means are bolts extending through at least
the outer elements.

A building element according to claim 1,
characterised in that the fixing means are bolts extending through the
outer elements and the insulating element.

A building element according to one of the preceding claims,
characterised in that the fixing means are made of a non-thermally
conductive material.
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A building element according to claim 4 or 5,
characterised in that the fixing means are made of a plastic material or of

wood.

A building element according to claim 1,
characterised in that the outer elements contain through-going holes.
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