7003480 A1 |1V RO

Tg)

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

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
13 January 2005 (13.01.2005)

AT OO0 O

(10) International Publication Number

WO 2005/003480 Al

E04B 2/08,

(51) International Patent Classification’:
E04C 1/00

(21) International Application Number:

PCT/SE2004/001088
(22) International Filing Date: 5 July 2004 (05.07.2004)
(25) Filing Language: Swedish
(26) Publication Language: English

(30) Priority Data:

0301994-0 7 July 2003 (07.07.2003) SE
(71) Applicant (for all designated States except US): MAXIT

AB [SE/SE]; Box 707, S-169 27 Solna (SE).

(72) Inventor; and

(75) Inventor/Applicant (for US only): LIDHOLM, Anders
[SE/SE]; S6dra Hunnetorpsvigen 108, S-256 62 Helsing-
borg (SE).

(74) Agent: HANSSON THYRESSON PATENTBYRA AB;
Box 73, S-201 20 Malmo (SE).

(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, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP,KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 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, 7ZM,
7ZW), BEurasian (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, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: BUILDING BLOCKS

10—,

13

15

N
NN

16"

AN

19

14

12

—11

(57) Abstract: A building block (10) for the erection of walls, said building block being formed substantially as a rectangular par-
allelepiped having a top side (11), a bottom side (12) opposite the top side, a first gable side and a second gable side opposite the
& first gable side, wherein said top side is provided with a longitudinal recess (16) and said bottom side is provided with a longitudinal
& ridge (13, 14) corresponding to the recess. The width of the ridge (13, 14) corresponds to the width of the recess (16). Additionally,
the ridge is divided into a first ridge portion (13) extending from the first gable side, and a second ridge portion (14) arranged at
a distance from the first ridge portion and at a distance from the second gable side, wherein the length of the second ridge portion
corresponds to the width of the recess so that the second ridge portion of an upper building block totally can be received in a lower
building block arranged at least perpendicular to the upper building block.



5

10

15

20

25

30

WO 2005/003480 PCT/SE2004/001088

BUILDING BLOCKS

FIELD OF THE INVENTION

The invention relates to a building block for the erection of different
types of walls, said building block being formed substantially as a rectangular
parallélepiped having a top side, a bottom side opposite the top side, a first
gable side, a second gable side opposite the first gable side, and two oppo-
site faces connecting the gable sides, wherein said top side is provided with
a longitudinal first recess and said bottom side is provided with a longitudinal

ridge corresponding to the recess.

PRIOR ART

Building blocks formed as a rectangular parallelepiped might be the
most common building component. This category comprises bricks made of
clay, large or small concrete blocks and different types of lightweight blocks
of insulating material. Most types of building blocks are joined by means of a
joining material, such as mortar. One common drawback with this type of
building blocks is that a joining material must be used to provide stable and

lasting building structure assemblies.

Also, building blocks having opposite faces formed for engaging one
another can be found. The engagement can be so strong that the joining ma-
terial can be excluded. This type of building block is particularly useful for

garden walls and similar building structures.

One prior art building block disclosed in SE508736 comprises opposite
faces having parts for engaging each other for locking in the longitudinal di-
rection of the building blocks when the building blocks are positioned on top
of one another. The parts are arranged along two long side faces of the build-
ing block and with one intermediate and longitudinal mortar channel for re-
ceiving mortar when the building blocks are joined. Similar mortar channels
can also be formed in opposite short side faces of the building blocks. The
shape of the parts makes it possible to interlock building blocks perpendicular
to each other to provide corners.
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One problem with the building blocks disclosed in SE508736 is that
relative transverse displacement of building blocks is permitted. Hence, in
consequence thereof and due to other reasons it is necessary to use the
mortar channels and obtain fixed positions of the building blocks.

GB2060026 discloses a building block family. The building blocks can
be fitted together quickly and are of low weight since they are formed with
internal cavities and are relatively thin (40 mm). Mortar is not required, but
glue or another adhesive material is. Opposite faces of a basic building block
in the family are formed with a continuous longitudinal ridge and a longitudi-
nal recess, respectively. The ridge as well as the recess is provided with
bevelled edges. According to one embodiment particularly adapted to cor-
ners, the ridge is divided into two portions, wherein one can be received in

the recess when the building blocks are angled.

One drawback is that a great number of differently formed blocks are
included in the family and are required to obtain the desired flexibility and
stability and the desired appearance. One particular embodiment of the build-
ing block is used at corners. One problem is that this embodiment of the
building block can not be used anywhere else than at the corners, as the re-
cess does not extend along the entire building block and thus prevents inde-
pendent positioning of adjacent building blocks.

BRIEF DESCRIPTION OF THE INVENTION

One object of the invention is to overcome the above-mentioned prob-
lem and drawbacks. This object is obtained by forming the building block with
a ridge and a corresponding recess, wherein the width of the ridge corre-
sponds to the width of the recess. In addition, the ridge is divided into at least
one fist ridge portion extending from the first gable side and a second ridge
portion arranged at a distance from the first ridge portion and at a distance
from the second gable side, wherein the length and position of the second
ridge portion corresponds to the width of the recess, so that the second ridge
portion of an upper building block totally can be received in a lower building
block arranged perpendicular to the upper building block.
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The juxtaposition of building blocks on top of one another provides
transversal fixing entirely without mortar or any other jointing material. The
juxtaposition of building blocks at a corner provides fixing entirely by inter-
locking. Building blocks of various width can be provided. Due to that jointing
material is uncalled for, building structures can be erected and also disas-
sembled very quickly. This possibility can be used for example when emer-
gency dwellings or any other type of elementary homes are needed promptly.

The ridge as well as the recess suitably extends centrally in the top
side and the bottom side, respectively, between the gable sides. One advan-
tage with this embodiment is that the building blocks can be turned 180° and
still be positioned on top of each other while maintaining accurate lateral po-
sition. One single embodiment of the building blocks can be used freely in
different positions, such as corners.

According to one embodiment of the invention the recess is formed
with a depth exceeding the hight of the ridge, leaving an open space between
the bottom of the recess and the ridge when two building blocks are posi-
tioned on top of each other. The open space can be used for piping and fit-
ting other types of connections. For applications using joining material this
can also be arranged in the open space, possibly together with reinforce-
ment.

The lengths of the first ridge portion and the second ridge portion can
be selected in different combinations to obtain different structure designs.
According to one embodiment the lengths are selected, so that the total of
the distance between the first ridge portion and the second ridge portion, the
length of the second ridge portion and the distance between the second ridge
portion and the adjacent gable side is constant, independent of the width of
the building block. According to this embodiment, building blocks having a
different width can be assembled perpendicularly from a wall of standard
building blocks while maintaining an effective locking.

According to another embodiment the lengths are selected, so that the
total of the distance between the first ridge portion and the second ridge por-
tion, the length of the second ridge portion and the distance between the
second ridge portion and the adjacent gable side equals the width of the
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building block. According to this embodiment, building blocks having a spe-
cific width can be assembled in different configurations while maintaining an
effective locking.

Automatic juxtaposition of building blocks for walls and other structures
can be found. To facilitate such automatic juxtaposition at least one gable
side can be formed with a recess or an indentation, extending in a direction
from the top side to the bottom side. By forming only one gable side like this,
the faces at a corner of assembled building blocks can be completely
smooth.

The ridge can be formed somewhat tapered in a direction out from the
bottom side of the building block. This facilitates the positioning of a building
block on top of another, since the ridge will be guided into the recess. The
widths of the ridge and the recess are small in comparison with the width of
the building block. For some applications it may be desirable to have a plane
bottom layer in a building structure. This can be obtained by forming building
blocks intended for the bottom layer entirely without a ridge and thus provid-
ing them with a flat bottom side. Beyond the ridge and the recess, respec-
tively, relatively wide surfaces remain for carrying the load from building
blocks arranged above.

Within the scope of the invention the building blocks can be formed in
different materials having different prominent characteristics. A suitable mate-
rial is haydite concrete comprising haydite material pellets. The pellets are
joined by cement or similar material. Haydite can be used for the construction
of walls which are load-bearing as well as insulating. In this context, haydite
is also a homogenous material, wherein no thermal bridges or similar can
appear in the material also having excellent heat insulating properties.

So called lightweight concrete can also be used for construction mate-
rial. Lightweight concrete has favourable load-bearing properties but has
poorer insulating effect in certain circumstances. If a favourable insulating
effect is to be obtained, without any load-bearing requirements, different
types of cellular plastic can be used. All the above-mentioned materials can

be moulded or processed to desired shape.
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Other embodiments are evident from the following detailed description
and enclosed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail by means of differ-
ent embodiments and with reference to the enclosed drawings. The following

drawings are part of the present application.

Fig. 1  is a perspective view at an angle from below of one embodiment of
a building block according to the invention.

Fig. 2 is a perspective view at an angle from below of the building block
according to Fig. 1 from an alternative angle.

Fig. 3 is a plan view from below of one alternative embodiment of a build-

ing block according to the invention.

Fig. 4 s a plan view from a short side face of the building block according
to Fig. 1.

Fig. 5 is a perspective view of one portion of a corner of building blocks
according to Fig. 1 positioned on top of each other.

Fig. 6 is a schematic view from below of a standard width building block
according to the invention.

Fig. 7 is a schematic view from below of a first variant standard width

building block according to the invention.

Fig. 8 is a schematic view from below of a second variant standard width

building block according to the invention.

Fig. 9 is a schematic view from below of one alternative configuration of a

building block according to the invention.

Fig. 10 is a schematic view from below of another alternative configuration

of a building block according to the invention.

Fig. 11 is a plan view from above of two building blocks formed in accor-
dance with Fig. 1, positioned on top of each other perpendicularly.
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Fig. 12 is a plan view from below of two building blocks positioned on top of
each other at an angle according to one alternative embodiment of the inven-

tion.

THE INVENTION

Fig. 1 illustrates one embodiment of a building block 10 according to
the invention in the shape of a rectangular parallelepiped having one rectan-
gular top side 11 (not visible) and one opposite rectangular bottom side 12.
The top side and the bottom side are connected by two opposite short side
faces and two opposite long side faces. The building block of Fig. 1 is illus-
trated upside-down in relation to the intended use.

The bottom side is formed with an elongated ridge, which is divided
into a first ridge portion 13 and a second ridge portion 14. The first ridge por-
tion 13 extends from a first short side and the second ridge portion 14 is de-
tached between the first ridge portion 13 and the second short side. In the
embodiment shown, an indentation 15 is formed in the first short side face,
which indentation 15 extends over the entire short side face from the top side
to the bottom side. In other embodiments, which are not illustrated, the inden-
tation extends only over one part of the short side face. The function of the
indentation is primarily to facilitate automatic juxtaposition of building blocks.

On the top side 11 an elongated recess 16 extends between the short
sides (see also Fig. 4 and Fig. 5). The recess is formed with a width corre-
sponding to the width of the ridge portions. In the embodiment shown, ridge
portions as well as the recess extend centrally along the bottom side and top
side, respectively. The building block 10 is also formed with plane faces or
long side faces 19, extending between the top side 11 and the bottom side
12.

Fig. 2 illustrates the building block of Fig. 1 from another angle. The
first ridge portion 13 and the second ridge portion 14 project from the bottom
side 12 of the building block. The recess 16 extends continuously from one
short side to the other and is formed with a depth exceeding the height of the
ridge portions 13, 14 over the bottom side 12. As the recess extends con-

tinuously a building block arranged on top can be positioned freely in the lon-
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gitudinal direction of the building block in relation to an underlying building
block. Hence, the building block serves as a unit block or a module block,
which can be used in any position, also at corners. It is also possible to cut
the building block to practically any length.

Fig. 3 illustrates one embodiment of the positions of the first ridge por-
tion 13 and the second ridge portion 14 on the bottom side 12 of the building
block. Suitably, the ridge portions are positioned centrally on the bottom side
but other embodiments are conceivable as well. The second ridge portion 14
is arranged at a distance from the first ridge portion 13 and the closest side
edge, respectively, so that a second building block arranged perpendicularly
totally will receive the second ridge portion 14 in its recess 16 (see also Fig.
11 and Fig. 12). As is evident from Fig. 3 the indentation 15 can be formed
with bevelled or inclined side edges. The form of the indentation is suitably
selected in respect of the design of the machine used for juxtaposition.

Suitably, the building blocks are formed as rectangular parallelepipeds
having the length / and the width w. Depending on application and materials
used the dimensions can vary substantially. According to one embodiment / =
600 mm and w = 400 mm. The dimensions of the building block can be var-
ied more or less freely within the scope of the material strength.

From Fig. 4 the central arrangement of the recess 16 and the second
ridge portion 14 in the building block 10 is evident. The remaining of the top
side 11 and the bottom side 12 is formed completely plane for favourable
contact between building blocks positioned on top of each other. The plane
part of the top side and the bottom side beyond the ridge and the recess, re-
spectively, is formed with a relatively large surface, which can bear extensive
vertical forces. The recess is formed with a depth d. Suitably d = 40 mm, or in
the same order of magnitude, for example in a range from 30 to 60 mm. The
ridge portions 13, 14 is formed with a height h. Suitably h = 15 mm, if d = 40
mm and a space is to be left between the bottom of the recess and the top
side of the ridge portions. The depth of the recess and the height of the ridge
can vary according to current application.

Fig. 5 illustrates how corners can be built by means of building blocks
according to the invention. Suitably, those building blocks which are at the
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edge of the corner are positioned so that the indentation 15 faces inwards,
wherein a completely smooth outer surface of the wall is obtained. The re-

cess 16 extends along the entire building block and is sufficiently deep for

piping, also when the ridge portions of a building block arranged on top are
received therein.

Fig. 6 to Fig. 8 illustrate a first system of building blocks formed in ac-
cordance with the invention. Fig. 6 illustrates a standard dimension, wherein
the width w = W1 and the length / = L. In Addition, the sum of the distance
between the first ridge portion 13 and the second ridge portion 14, the length
of the second ridge portion 14 and the distance between the second ridge
portion 14 and the adjacent short side equals D. The second ridge portion 14
is arranged centrally in an area between the first ridge portion 13 and the
nearest short side.

According to the embodiment of Fig. 7 the width has been reduced to
W2, while the distance D remains constant. Also, the position of the second
ridge portion 14 remains unchanged. According to the embodiment of Fig. 8
the width is reduced further to W3, while the distance D remains constant.
Also, the position of the second ridge portion 14 remains unchanged. The
different building blocks of the first system can all be combined with the stan-
dard dimension, when the building blocks are assembled in a T-shape or an
L-shape having a connecting wall portion connected perpendicularly to a first
wall portion. In any case L = D + the length of the first ridge portion 13.

According to a second system of building blocks, which is illustrated in
Fig. 9 and Fig. 10, different groups of building blocks having different widths
can be combined with each other within one group. According to the em-
bodiment of Fig. 9 the width has been reduced to W4, wherein the distance
between the first ridge portion 13 and the second ridge portion 14, the length
of the second ridge portion 14 and the distance between the second ridge
portion 14 and the adjacent short side simultaneously has been reduced to
V1. In addition, according to this second system W4 = V1. According to this
embodiment L = V1 + the length of the first ridge portion 13, which length
thus being constant, independent of the length of the building block.
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When the width is reduced further to W5, the distance between the first
ridge portion 13 and the second ridge portion 14, the length of the second
ridge portion 14, and the distance between the second ridge portion 14 and
the adjacent short side is also reduced to V2, wherein W5 = V2. This em-
bodiment holds for L = V2 + the length of the first ridge portion 13, which
length thus varies with the width of the building block, and is increased when
the width is reduced.

Fig. 11 illustrates schematically how two building blocks can be posi-
tioned on top of one another in a right-angled relation. The first ridge portion
13 and the second ridge portion 14 of the upper building block illustrated in
Fig. 11, are lowered into the recess 16 of the lower building block illustrated
in Fig. 11. Both of the building blocks are positioned so that the short side
faces having the indentations 15 are turned inward from the corner and, con-
sequently, are not visible.

According to the embodiment of Fig. 12 a second type of building block
17 is illustrated, which is provided with a detached ridge portion 18, which, in
contrast to the previously described second ridge portion 14, is formed as an
octagon. As a consequence thereof, juxtaposition of building blocks perpen-
dicular to each other as well as at an angle of 45° is possible. The two angle
positions are illustrated in Fig. 12 by means of dashed lines. The first ridge
portion 13 can be formed similar to the embodiments described above.

Suitably, the building block is solid and is formed in haydite or any
other material having corresponding heat insulating properties. No passages
or portions of a different material affect the properties of the building block,
neither in respect of heat insulation, ability to bear loads or the possibilities of
cutting the building block into desired length.

Due to large plane surfaces on the top side and the bottom side be-
yond the ridge and the recess, respectively, extensive loads can be carried
without reinforcement. The large plane surfaces make it also possible to ap-

ply girders or specifically designed building blocks above windows and doors.
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CLAIMS

1. A building block (10) for the erection of walls, said building block being
formed substantially as a rectangular parallelepiped having a top side (11), a
bottom side (12) opposite the top side, a first gable side, a second gable side
opposite the first gable side, and two opposite faces connecting the gable
sides, wherein said top side is provided with a longitudinal recess (16), said
bottom side is provided with a longitudinal ridge (13, 14) corresponding to the
recess, and the width of the ridge (13, 14) corresponds to the width of the
recess (16), characterised by
that  the recess (16) extends continuously between the first gable side and
the second gable side for receiving the ridge in ény position in the
longitudinal direction, and
that  the ridge is divided into a first ridge portion (13) extending from the
first gable side, and a second ridge portion (14) arranged at a dis-
tance from the first ridge portion and at a distance from the second
gable side, wherein the length of the second ridge portion corre-
sponds to the width of the recess so that the second ridge portion of
an upper building block totally can be received in a lower building
block arranged at least perpendicular to the upper building block,
each building block capable of being used at corners as well as other
portions of the wall.

2. A building block (10) according to claim 1, wherein the ridge (13, 14) and
the recess (16) extend centrally over the bottom side (12) and the top side
(11) respectively, in a direction from one gable side towards the opposite ga-
ble side.

3. A building block (10) according to claim 1, wherein the recess (16) is
formed with a depth (d) exceeding the hight (h)of the ridge (13, 14), forming
an open space between the ridge and the bottom of the recess, when two

building blocks are positioned on top of each other.
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4. A building block (10) according to claim 1, wherein the total of the dis-
tance between the first ridge portion (13) and the second ridge portion (14),
the length of the second ridge portion and the distance between the second
ridge portion and the adjacent gable side is constant, independent of the
width of the building block.

5. A building block (10) according to claim 1, wherein the total of the dis-
tance between the first ridge portion (13) and the second ridge portion (14),
the length of the second ridge portion and the distance between the second
ridge portion and the adjacent gable side equals the width of the building
block.

6. A building block (10) according to claim 1, wherein the ridge is outwardly
tapered.

7. A building block (10) according to claim 1, wherein an indentation (15) is
formed in one gable side, between the top side and the bottom side, to be
engaged by a lifting tool.

8. A building block (10) according to claim 7, wherein the indentation (15) is
formed in the gable side from which the first ridge portion extends.

9. A building block (10) according to claim 1, wherein the building block com-
prises haydite.

10. A building block (10) according to claim 1, wherein the building block
comprises light concrete.

11. A building block (10) according to claim 1, wherein the building block
comprises cellular plastic.
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12. A building block (10) according to claim 1, wherein the second ridge por-
tion (18) is formed as a regular octagon, so that the second ridge portion of
an upper building block totally can be received in a lower building block ar-
ranged perpendicular and at an angle of 45° to the upper building block.

13. A building block (10) according to claim 1, wherein the building block is

formed solid.

14. A building block (10) according to claim 1, wherein plane and substan-
tially smooth faces (19) connect the upper side (11) and the lower side (12).

15. A building block (10) according to claim 1, wherein the building block
(10) is formed with plane faces (19).
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