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(57) Abréegée/Abstract:

A block according to the present invention is a block comprising a base body part, a first protruding part, and a second protruding
part, which are integrally formed with each other. The base body part has a left lower side face, a right lower side face, a left upper
side face, and a right upper side face formed as respective sloping faces. The first protruding part has a lower surface thereof
formed by first to third left-hand sloping faces, an upper surface thereof formed by fourth to sixth left-hand sloping faces, and a left
side surface thereof formed by seventh and eighth left-hand sloping faces. The second protruding part has a lower surface thereof
formed by first to third right-hand sloping faces, an upper surface thereof formed by fourth to sixth right-hand sloping faces, and a
right side surface thereof formed by seventh and eighth right-hand sloping faces. The faces of the lower portion of the block are
each formed with a fitting groove, and the faces of the upper portion of the block are each formed with a fitting protrusion.
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ABSTRACT

A block according to the present invention is a
block comprising a base body part , a first protruding
part, and a second protruding part, which are
integrally formed with each other. The base body part
has a left lower side face, a right lower side face, a
left upper side face, and a right upper side face
formed as respective sloping faces. The first
protruding part has a lower surface thereof formed by
first to third left-hand sloping faces, an upper
surface thereof formed by fourth to sixth left-hand
slopilng faces, and a left side surface thereof formed
by seventh and eighth left-hand sloping faces. The
second protruding part has a lower surface thereof
formed by first to third right-hand sloping faces, an
upper surtface thereof formed by fourth to sixth right-
hand sloping faces, and a right side surface thereof
formed by seventh and eighth right-hand sloping faces.
The faces of the lower portion of the block are each
formed with a fitting groove, and the faces of the

upper portion of the block are each formed with a

fitting protrusion.
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DESCRIPTION

BLOCK

5 Technical Field

(0001] The present invention relates to blocks that
enable a structure to be assembled by arranging the

blocks in a side-by-side fashion with parts thereof

10 fitted to each other.

Background Art

[0002] As a block of this kind, a block (1) 1is

15 disclosed in W000/43606. In this case, the block is
formed with engaging parts (2, 2), a fitting protrusion
(3), a fitting groove (4), and an insertion hole (5),
and a plurality of blocks (1) can be stacked one upon
another to thereby assemble a wall (structure) of a

20 house or the like. To assemble these blocks (1) into a
structure, while connecting laterally adjacent blocks
(1) by fitting the engaging parts thereof to each other,
each of the blocks (1) 1s stacked on another block
positioned 1mmediately below by fitting the fitting

25 groove thereof on the fitting protrusion of the block
positioned 1mmediately below. This method makes it
possible to assemble a highly airtight structure which

1s capable of preventing infiltration of rain water.

30 Disclosure of the Invention

[0003] As a result of the study of the above block,

the present inventor found the following problems: In

the case of the conventional block (1), in order to
35 assemble a structure, each block (1) is pushed in

downward, whereby the engaging parts are engaged with
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the respective assoclated engaging parts of other
blocks and the fitting groove thereof is fitted on the
fitting protrusion of another block. In this case,
this block 1s formed such that when the structure is
assembled, a gap 1s not produced between each of the
faces (e.g. a side face (21la) of an engaging part)
defining the engaging parts, the fitting protrusion,
and the fitting groove and the faces of the opposite
lateral sides of the main body of the block, and the
assocliated one of the faces of the other blocks to be
fitted. For this reason, when blocks are fitted to
each other, these faces are brought into sliding
contact with each other, which causes large frictional
resistance, and hence 1t 1s required to push in the
block (1) downward with a strong force. Further, when
it 1s difficult to push the block (1) into another
block, a hammer or the like, for example, has to be
used to hit the top surface of the block (1) to thereby
fit the block (1) to the other block. Therefore, labor
1s requlired for fitting the blocks, which makes
assembly work of the structure tough. In this case, it
could be considered to form the blocks (1) such that
when the structure 1s assembled, a slight gap is
produced between the associated faces thereof, to
thereby facilitate fitting work. However, this method
suffers from the problem that airtightness can be
reduced to allow 1nfiltration of rain water and the
like.

[0004] The present invention has been made to solve
the problems described above, and a main object thereof
1s to provide blocks which can be easily assembled into

a highly airtight structure.

[0005] The block according to the present invention is

a block for enabling a structure to be assembled by
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arranging blocks in a side-by-side fashion with parts
thereof fitted to each other, wherein a base body part
positioned 1n a central portion of the block and having
upper and lower faces formed such that the upper and
lower faces are flat and parallel to each other, a
first protruding part protruding leftward from the base
body part, and a second protruding part protruding
rightward from the base body part are integrally formed
with the base body part, wherein the base body part has
sloping faces formed from a lower end of a left lower
side face of the base body part to a protrusion of the
first protruding part, and from a lower end of a right
lower side face of the base body part to a protrusion
of the second protruding part, such that as the sloping
faces extend upward, the sloping faces become more
distant from a central vertical axis of the block in a
left-right direction, and sloping faces formed from an
upper end of a left upper side face of the base body
part to a protrusion of the first protruding part and
from an upper end of a right upper side face of the
base body part to a protrusion of the second protruding
part, such that as the sloping faces extend downward,
the sloping faces become more distant from the central
vertical axls, wherein the first protruding part has a
lower surface thereof formed by a first left-hand
sloping face formed such that as the first left-hand
sloping face extends leftward from the protrusion
corresponding to the left lower side face of the base
body part, the first left-hand sloping face becomes
closer to a central horizontal axis in a vertical
direction of the block, a second left-hand sloping face
formed continuous with a left end of the first left-
hand sloping face such that as the second left-hand
sloping face extends leftward, the second left-hand
sloping face becomes more distant from the central

horizontal axis, and a third left-hand sloping face
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formed continuous with a left end of the second left-
hand sloping face such that as the third left-hand
sloping face extends leftward, the third left-hand
sloping face becomes closer to the central horizontal
axls, an upper surface thereof formed by a fourth left-
hand sloping face formed such that as the fourth left-
hand sloping face extends leftward from the protrusion
corresponding to the left upper side face of the base
body part, the fourth left-hand sloping face becomes
closer to the central horizontal axis, a fifth left-
hand sloping face formed continuous with a left end of
the fourth left-hand sloping face such that as the
fifth left-hand sloping face extends leftward, the
fifth left-hand sloping face becomes more distant from
the central horizontal axis, and a sixth left-hand
sloping face formed continuous with a left end of the
fifth left-hand sloping face such that as the sixth
left-hand sloping face extends leftward, the sixth
left-hand sloping face becomes closer to the central
horizontal axlis, and a left side surface thereof formed
by a seventh left-hand sloping face formed continuous
with a left end of the third left-hand sloping face
such that the seventh left-hand sloping face extends
parallel with the right upper side face of the base
body part, and an eighth left-hand sloping face formed
continuous with a left end of the sixth left-hand
sloping face such that the eighth left-hand sloping
face extends parallel with the right lower side face of
the base body part, wherein the second protruding part
has a lower surface thereof formed by a first right-
hand sloping face formed continuous with the protrusion
corresponding to the right lower side face of the base
body part such that the first right-hand sloping face
extends parallel with the sixth left-hand sloping face,
a second right-hand sloping face formed continuous with

a right end of the first right-hand sloping face such
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that the second right-hand sloping face extends
parallel with the fifth left-hand sloping face, and a
third right-hand sloping face formed continuous with a
right end of the second right-hand sloping face such
that the third right-hand sloping face extends parallel
with the fourth left-hand sloping face, an upper
surface thereof formed by a fourth right-hand sloping
face formed continuous with the protrusion
corresponding to the right upper side face of the base
body part such that the fourth right-hand sloping face
extends parallel with the third left-hand sloping face,
a fifth right-hand sloping face formed continuous with
a right end of the fourth right-hand sloping face such
that the fifth right-hand sloping face extends parallel
with the second left-hand sloping face, and a sixth
right-hand sloping face formed continuous with a right
end of the fifth right-hand sloping face such that the
sixth right-hand sloping face extends parallel with the
first left-hand sloping face, and a right side surface
thereof formed by a seventh right-hand sloping face
formed continuous with a right end of the third right-
hand sloping face such that the seventh right-hand
sloping face extends parallel with the left upper side
face of the base body part, and an eighth right-hand
sloping face formed continuous with a right end of the
sixth right-hand sloping face such that the eighth
right-hand sloping face extends parallel with the left
lower side face of the base body part, wherein the
seventh left-hand sloping face, the lower surface of
the first protruding part, the left lower side face of
the base body part, the lower face of the base body
part, the right lower side face of the base body part,
the lower surface of the second protruding part, and
the seventh right-hand sloping face are each formed
with a fitting groove extending in a left-right

direction thereof, wherein the eighth left-hand sloping
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face, the upper surface of the first protruding part,
the left upper side face of the base body part, the
upper face of the base body part, the right upper side
face of the base body part, the upper surface of the
second protruding part, and the eighth right-hand
sloping face are each formed with a fitting protrusion
extending in a left-right direction thereof and
protruding therefrom, wherein the fitting protrusion
formed on the upper face of the base body part of the
block 1s configured such that the fitting protrusion
can be fitted in the fitting groove formed in the lower
face of the base body part of another block configured
simllarly to the block, wherein the fitting protrusions
formed on the eighth left-hand sloping face, the upper
surface of the first protruding part, and the left
upper slde face of the base body part, respectively,
are configured such that the fitting protrusions can be
fitted in the respective fitting grooves formed in the
right lower side face of the base body part, the lower
surface of the second protruding part, and the seventh
right-hand sloping face of another block configured
similarly to the block, and wherein the fitting
protrusions formed on the right upper side face of the
base body part, the upper surface of the second
protruding part, and the eighth right-hand sloping face,
respectively, are configured such that the fitting
protrusions can be fitted in the respective fitting
grooves formed in the seventh left-hand sloping face,
the lower surface of the first protruding part, and the
left lower side face of the base body part of another
block configured similarly to the block.

[0006] In this block, the left and right lower side
faces and left and right upper side faces of the base
body part are formed as the respective sloping faces.

Further, the lower surface, upper surface and left side
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surface of the first protruding part protruding
leftward from the base body part and the lower surface,
upper surface and right side surface of a second
protruding part protruding rightward from the base body
part are each formed by a plurality of sloping faces.
Furthermore, the faces of the lower portion of the
block are each formed with a fitting groove, whilile the
faces of the upper portion of the block are each formed
with a fitting protrusion. As a result, the block can
be fitted to other blocks without causing friction
between the assoclated faces and simply by 1ts own
weight or by pushing 1n the block with a slight force.
This makes 1t possible to easily assemble a structure
which ensures high airtightness at the fitted portions
of blocks.

[0007] Further, it 1s preferred that a right-hand half
body and a left-hand half body are formed 1in
rotationally symmetrical relationship with respect to
the central vertical axilis. With this construction, it
1s possible to dispense with work for distinguishing
between the front and the back of a block 1n assembling

a structure, thereby enhancing working efficiency.

(0008} Further, it 1s preferred that a branch part
having a same shape as a shape of a right-hand or left-
hand half body of the block 1s formed in a manner
protruding from at least one of front and back surfaces
of the block. With this construction, one structure

can have another structure easily connected thereto.

[0008] Furthermore, an 1insertion hole through which a
bar-like reinforcing member can be inserted is formed
vertically through the block. With this construction,
the reinforcing members are erected on a foundation for

assembling a structure, for example, and each of the
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reinforcing members 1s inserted through the associated
insertion hole, whereby the blocks are arranged in a
side-by-side fashion. Thus, a structure which ensures

high airtightness and rigidity can be easily assembled.

[0010] It should be noted that the present disclosure
relates to the subject matter included in Japanese
Patent Application No. 2002-291030 filed October 3,
2002, and 1t 1s apparent that all the disclosures

10 thereiln are 1lncorporated herein by reference.

Brief Description of Drawings

(0011} FIG. 1 1s a perspective view of a building
15 block 1;

10012] FIG. 2 1s a front view of the building block 1;

[0013] FIG. 3 1s a bottom view of the building block
20 1;

(0014] FIG. 4 is a cross-sectional view of the
building block 1 taken on line A-A in FIG. 2;

25 [0015] FIG. 5 1s a plan view of the building block 1;

(0016] FIG. 6 1s a front view of a structure assembled

using the building blocks 1;

30 [0017] FIG. 7 1s a perspective view of a building
block 4;

[0018] FIG. 8 1s a front view of a building block 5;
and,
35

(0019] FIG. 9 is a front view of a structure assembled
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using the building blocks b5.

Best Mode for Carrying Out the Invention

[0020] Hereinafter, the best mode of a block according
to the present invention will be descrilbed with

reference to the accompanylng drawlngs.

[0021] First, the construction of a building block 1
(an example of a block according to the present
invention) will be described with reference to the

drawings.

[0022] The building blocks 1 enable a wall-like
structure to be assembled by arranging the same 1in a
side-by-side fashion with parts thereof fitted to each
other. For example, the building block 1 has
reinforcing steel rods embedded therein, and 1is
generally formed of concrete such that it has a plate
shape with a predetermined thickness. In this case, as
shown in FIG. 1, the building block 1 1s 1integrally
formed by a base body part 11 and protruding parts 21
and 31 protruding leftward and rightward, respectively,
from the base body part 11 such that the building block
1 is generally cross-shaped in front view. Further,
the building block 1 i1s formed such that the right-hand
half body thereof and the left-hand half body thereof
are rotationally symmetrilical with respect to a central
vertical axis Vc (see FIG. 2) located at the center 1in
the left-right direction and in the direction of
thickness. As shown in FIG. 2, the base body part 11
1s located i1n the central portion of the building block
1, and has a lower face 1lla thereof and an upper face
1lb thereof which are flat and 1n parallel relationship
to each other. Further, the base body part 11 has a

left lower side face 1lc thereof and a right lower side
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face 11d thereof formed as respective sloping faces

such that as they extend upward from the lower face 1lla,
they become more distant from the central vertical axis
Vc. Furthermore, the base body part 11 has a left

upper side face lle thereof and a right upper side face
11f thereof formed as respective sloping faces such

that as they extend downward from the upper face 11b,
they become more distant from the central vertical axis
VcC.

[0023] The lower face 1la, left lower side face 1lilc
and right lower side face 11d of the base body part 11
are formed with respective fitting grooves 12a, 12c¢ and
12d (hereinafter also simply referred to as “the
fitting groove(s) 12” when it is not necessary to
distinguish between them) extending along the
respective faces in the left-right direction in a
continuous manner. In this case, as shown in FIG. 3,
the fitting grooves 12a, 12c and 12d are formed in the
respective central portions, in the direction of
thickness, of the lower face l1lla, the left lower side
face 1lc and the right lower side face 11d. Further,
as shown i1n FIG. 4, each of the fitting grooves 12 is
formed into a rectangular cross-sectional shape having
a width L2 which 1s approximately one third as long as
a thickness Ll of the building block 1, and a depth L3
which 1s approximately two thirds as long as the width
LZ. On the other hand, as shown in FIG. 2, the upper
face 1llb, left upper side face lle and right upper side
face 11f of the base body part 11 has respective
fitting protrusions 13b, 13e and 13f (hereinafter also
simply referred to as “the fitting protrusion(s) 13”
when 1t 1s not necessary to distinguish between them)
extending along the respective faces in the left-right
direction in a continuous manner. In this case, as

shown in FIG. 5, the fitting protrusions 13b, 13e and
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13f are formed in the respective central portions, 1in
the direction of thickness, of the upper face 1lb, the
left upper side face lle and the right upper side face
11f. Further, as shown in FIG. 4, each of the fitting
protrusions 13 is formed into a rectangular cross-
sectional shape having a width L4 which 1s
approximately one third as long as the thickness L1 of
the building block 1, and a height L5 which 1s
approximately two thirds as long as the width L4. Thus,
each of the fitting protrusions 13 has the same or
substantially the same cross-sectional shape as that of

the fitting groove 12.

[0024] The protruding part 21 corresponds to a first
protruding part according to the present 1nvention, and
1s formed 1n a manner protruding leftward from the base
body part 11 as shown in FIG. 1. In this case, as
shown in FIG. 2, the protruding part 21 has a lower
surface thereof formed by left sloping faces 2l1la to 21c
corresponding, respectively, to first to third left
sloping faces according to the present invention.
Further, the protruding part 21 has an upper surface
thereof formed by left sloping faces 21d to 21f
corresponding, respectively, to fourth to sixth left
sloping faces according to the present 1invention, and a
left side surface thereof formed by left sloping faces
2lg and 21h corresponding, respectively, to seventh and
elghth left sloping faces according to the present
invention. As shown 1n the figure, the left sloping
face 2la 1s formed continuous with the left end
(protruding portion according to the present invention)
of the left lower side face llc of the base body part
11 such that as the left sloping face 2la extends
leftward, 1t becomes closer to a central horizontal
axis Hc located at the center 1n the vertical direction

of the building block 1 and in the direction of
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thickness of the same. On the other hand, the left
sloping face 21b 1s formed continuous with the left end
of the left sloping face 2la such that as the left
sloping face 21b extends leftward, 1t becomes more
5 distant from the central horizontal axis Hc. In this

case, the left sloping face 21b 1s formed in a manner
inclined at approximately 90 degrees (preferably 90
degrees) to the left sloping face 2la. On the other
hand, the left sloping face 21c i1s formed continuous

10 with the left end of the left sloping face 21b such
that as the left sloping face 21c extends leftward, it
becomes closer to the central horizontal axis Hc. In
this case, the left sloping face 21c is formed in a
manner inclined at approximately 90 degrees (preferably

15 90 degrees) to the left sloping face 21b. In short,
the left sloping faces 21a and 21c are formed in
substantially parallel relationship (preferably

parallel) to each other.

20 [0025] As shown in FIG. 2, the left sloping face 21d
1s formed continuous with the left end (protruding
portion according to the present invention) of the left
upper side face lle of the base body part 11 such that
as the left sloping face 21d extends leftward, it

25 becomes closer to the central horizontal axis Hc. The
left sloping face 2le is formed continuous with the
left end of the left sloping face 21d such that as the
left sloping face 2le extends leftward, it becomes more
distant from the central horizontal axis Hc. In this

30 case, the left sloping face 2le is formed in a manner
inclined at approximately 90 degrees (preferably 90
degrees) to the left sloping face 21d. On the other
hand, the left sloping face 21f is formed continuous
with the left end of the left sloping face 2le such

35 that as the left sloping face 21f extends leftward, it

becomes closer to the central horizontal axis Hc. In
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this case, the left sloping face 21f 1s formed 1n a
manner inclined at approximately 90 degrees (preferably
90 degrees) to the left sloping face 2le. In short,
the left sloping faces 21d and 21f are formed 1in
substantially parallel relationship (preferably
parallel) to each other. The left sloping face 21g 1is
formed continuous with the left end of the left sloping
face 21c such that the left sloping face 21g extends
parallel with the right lower side face 11f of the base
body part 11. The left sloping face 21h is formed
continuous with the left end of the left sloping face
21f such that the left sloping face 21h extends
parallel with the right lower side face 11d of the base
body part 11. 1In this case, the left sloping faces 21qg
and 21h have left ends thereof connected to each other

to form the left side surface of the protruding part 21.

(0026] Further, as shown 1n FIG. 2, the left sloping
faces 21la to 21c and 21g of the protruding part 21 are
formed with respective fitting grooves 22a to 22c and
229 (hereinafter also simply referred to as “the
fitting groove(s) 22” when it 1s not necessary to
distlnguish between them) extending along the
respective faces 1n the left-right direction in a
continuous manner. In this case, the fitting groove
22a 1s formed 1n a manner continuous with the fitting
groove 1l2c¢ of the base body part 11. As shown in FIG.
3, the fitting grooves 22a to 22c and 22g are formed
such that they extend along the central portions, in
the direction of thickness, of the respective left
sloping faces 2la to 21c and 21g. Further, each of the
fitting grooves 22 has the same or substantially the
same cross-sectional shape as that of the fitting
groove 12 of the base body part 11. On the other hand,
as shown in FIG. 2, the left sloping faces 21d to 21f
and 21h of the protruding part 21 have respective
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fitting protrusions 23d to 23f and 23h (herelnafter
also simply referred to as “the fitting protrusion(s)
23”7 when it is not necessary to distinguish between
them) extending along the respective faces in the left-
right direction in a continuous manner. ITn this case,
the fitting protrusion 23d is formed 1n a manner
continuous with the fitting protrusion 13e of the base
body part 11. As shown in FIG. 5, the fitting
protrusions 23d to 23f and 23h are formed such that
they extend along the respective central portions, 1n
the direction of thickness, of the left sloping faces
21d to 21f and 21h. Further, each of the fitting
protrusions 23 has the same or substantially the same
cross-sectional shape as that of the fitting protrusion

13 of the base body part 11.

(0027] The protruding part 31 corresponds to a second
protruding part according to the present invention, and
is formed in a manner protruding rightward from the
base body part 11 as shown in FIG. 1. In this case, as
shown in FIG. 2, the protruding part 31 has a lower
surface thereof formed by left sloping faces 3la to 3lc
corresponding, respectively, to first to third right
sloping faces according to the present invention.
Further, the protruding part 31 has an upper surface
thereof formed by right sloping faces 31d to 31f
corresponding, respectively, to fourth to sixth right
sloping faces according to the present invention, and a
right side surface thereof formed by right sloping
faces 31g and 31h corresponding, respectively, toO
seventh and eighth right sloping faces according to the
present invention. As shown in the figure, the right
sloping face 3la is formed continuous with the right
end (protruding portion according to the present
invention) of the right lower side face 11d of the base

body part 11 such that the right sloping face 3la
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extends parallel with the left sloping face 21f of the
protruding part 21. On the other hand, the right
sloping face 31b 1s formed continuous with the right
end of the right sloping face 3la such that the right
sloping face 3lb extends parallel with the left sloping
face 21le. Further, the right sloping face 31lc is
formed continuous with the right end of the right
sloping face 31lb such that the right sloping face 31lc
extends parallel with the left sloping face 21d.

[0028] The right sloping face 31d i1s formed continuous
with the right end (protruding portion according to the
present 1nvention) of the right upper side face 11f of
the base body part 11 such that the right sloping face
31d extends parallel with the left sloping face 21c of
the protruding part 21. The right sloping face 3le is
formed continuous with the right end of the right
sloping face 31d such that the right sloping face 3le
extends parallel with the left sloping face 21Db.
Further, the right sloping face 31f is formed
continuous with the right end of the right sloping face
3le such that the right sloping face 31f extends
parallel with the left sloping face 2la. In short, the
right sloping faces 31d and 31f are formed parallel or
substantially parallel with each other. The right
sloping face 31g 1s formed continuous with the right
end of the right sloping face 31c such that the right
sloping face 31g extends parallel with the left upper
side face lle of the base body part 11. Further, the
right sloping face 31h is formed continuous with the
right end of the right sloping face 31f such that the
right sloping face 31h extends parallel with the left
lower side face 1llc of the base body part 11. In this
case, the right sloping faces 31g and 31h have right
ends thereof connected to each other to form the right

side surface of the protruding part 31.
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[0029] Further, as shown in FIG. 2, the right slopilng
faces 3la to 31c and 31g of the protruding part 31 are
formed with respective fitting grooves 32a to 32c and
329 (hereinafter also simply referred to as “the
fitting groove(s) 32” when 1t 1s not necessary to
distinguish between them) extending along the
respective faces 1n the left-right direction in a
continuous manner. In this case, the fitting groove
32a 1s formed i1n a manner continuous with the fitting
12d of the base body part 11. As shown in FIG. 3, the
fitting grooves 32a to 32c and 32g are formed such that
they extend along the central portions, 1n the
direction of thickness, of the respective right sloping
faces 3la to 31lc and 31g. Further, each of the fitting
grooves 32 has the same or substantially the same
cross-sectional shape as that of the fitting groove 12.
On the other hand, as shown in FIG. 2, the right
sloping faces 31d to 31f and 31h of the protruding part
31 have respective fitting protrusions 33d to 33f and
33h (hereinafter also simply referred to as “the
fitting protrusion(s) 33” when 1t is not necessary to
distingulish between them) extending along the
respective faces 1in the left-right direction in a
continuous manner. In this case, the fitting
protrusion 33d 1s formed in a manner continuous with
the fitting protrusion 13f of the base body part 11.

As shown in FIG. 5, the fitting protrusions 33d to 33f
and 33h are formed such that they extend along the
respective central portions, in the direction of
thickness, of the right sloping faces 31d to 31f and
31lh. Further, each of the fitting protrusions 33 has
the same or substantially the same cross-sectional

shape as that of the fitting protrusion 13.

[0030] In a state where a structure is assembled with

these building blocks 1, 1, ..., the fitting groove 12a
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of one building block 1 1s fitted on the fitting
protrusion 13b of another building block 1 positioned
immedliately below, and the fitting protrusion 13b of
the one building block 1 1s fitted in the fitting
groove 1Z2a of still another building block 1 positioned
immediately above. Further, the fitting groove 12c¢ and
the fitting grooves 22 of the one building block 1 are
fitted, respectively, on the fitting protrusions 33 and
fitting protrusion 13f of another building block 1
positioned at the lower left of the one building block
1, and the fitting groove 12d and the fitting grooves
32 of the same are fitted, respectively, on the fitting
protrusions 23 and fitting protrusion 13e of another
building block 1 positioned at the lower right.
Furthermore, the fitting protrusions 23 and fitting
protrusion 13e of the one building block 1 are fitted,
respectively, 1n the fitting groove 12d and the fitting
grooves 32 of another building block 1 positioned at
the upper left, and the fitting protrusions 33 and
fitting protrusion 13f of the same are fitted,
respectively, in the fitting groove 12c and the fitting
grooves 22 of another building block 1 positioned at
the upper right. Each of the faces formed with the
respective fitting grooves or fitting protrusions is
held 1n 1ntimate contact with the associated one of the
fitting grooves or fitting protrusions of an adjacent
one of the other building blocks 1, 1, ..., whereby
high airtightness of the assembled structure
(particularly at the fitted portions of the fitting

grooves and the fitting protrusions) can be ensured.

[0031] Next, a method of assembling a structure, e.q.
a wall-like one, using building blocks 1 will be

described with reference to the drawings.

[0032] First, a plurality of base blocks 2, 2, ...,
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and base blocks 3, 3, ... are alternately arranged 1n a
side-by-side fashion as shown in FIG. 6. In this case,
the base block 2 is formed such that an upper portion
thereof has the same or substantially the same shape as
that of the upper half body of the building block 1,
and a lower portion thereof as a base part has the
shape of e.g. a rectangular parallelepiped. On the
other hand, the base block 3 1s formed such that a base
body part thereof has the shape of a rectangular
parallelepliped and a width equal to the length, 1in the
left-right direction, of the fitting protrusion 13b of
the building block 1, with a fitting protrusion formed
on the top surface of the base body part such that the
fitting protrusion has the same shape as that of the
fitting protrusion 13b. In order to arrange the base
blocks 2 and the base blocks 3 in a side-by-side
fashion, the base blocks 2 and the base blocks 3 are
positioned alternately, and then fixed by burying the
base body part of each base block underground or
connecting the same onto a concrete foundation or the
like e.g. by bolts. Therefore, it is not required to
form a base at a building site, so that assembly of the
structure can be started immediately. Next, as shown
1n the figure, a building block 1 (for example, a
building block 1A shown in the figure) is moved
downward from above to be positioned between two
adjacent base blocks 2 (for example, between a base
block 2A and a base block 2B shown in the figure (i.e.
on the upper side of a base block 3A shown in the

figure)).

[0033] More specifically, the fitting grooves 22qg, 22c¢,
22b, 22a, and 1l2c of the building block 1A are fitted
on the fitting protrusions 13f, 33d to 33f, and 33h of
the base block 2A, respectively, and the fitting groove
12a of the building block 1A is fitted on the fitting
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protrusion of the base block 3A. At the same time, the
fitting grooves 12d, 32a to 32c¢, and 32g of the
building block 1A are fitted on the fitting protrusions
23h, 23f, 23e, 23d, and 13e of the base block 2B,
respectively. In doing, as the building block 1A 1s
moved downward, the left sloping faces Z21qg, 21c, 21b
and 2la and left lower side face 1llc of the building
block 1A approach the right upper side face 11f and
right sloping faces 31d, 31le, 31f and 31h of the base
block 2A, respectively, and the lower face 1la of the
building block 1A approaches the top surface of the
base body part of the base block 3A. At the same time,
the right lower side face 11d and right sloping faces
3la, 31b, 31c and 31g of the building block 1A approach
the left sloping faces 21h, 21f, 2le and 21d and left
upper side face lle of the base block 2B, respectively,
and finally the associated faces come into contact with
each other. In thils case, since the faces are each
formed as a sloplng face, the downward movement of the
building block 1A does not cause friction, so that the
building block 1A can be positioned simply by its own

welght or with a slight force.

[0034] In the state where the building block 1A is
positioned, the building block 1A is supported by the
faces of the base blocks 2A, 2B and 3A in contact with
the associated faces of the building block 1A, so that
the downward movement of the building block 1A is
stopped. Further, when the building block 1A attempts
to move leftward, the right sloping face 31h and right
upper slde face 11f of the base block 2A and the left
sloping face 2le of the base block 2B come into
abutment with the left lower face 1llc, left sloping
face 21g and right sloping face 31b of the building
block 1A, respectively, so that the leftward movement
of the building block 1A is stopped. On the other hand,
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when the building block 1A attempts to move rightward,
the right lower face 11d, right sloping face 31g and
left sloping face 21b of the building block 1A come
into abutment with the left sloping face 21h and left
upper side face lle of the base block 2B and the right
sloping face 3le of the base block 2A, respectively, so
that the rightward movement of the building block 1A 1is
stopped. Further, when the building block 1A attempts
to move in the direction of its thickness, faces
forming the fitting grooves of the building block 1A
come into abutment with faces forming the fitting
protrusions of the base blocks 2A, 2B and 3A, so that

the movement of the building block 1A in the direction
of 1ts thickness 1s stopped. Thus, the building block
1A 1s fitted to the base blocks 2A, 2B and 3A without
moving downward, leftward and rightward, and in the
direction of 1ts thickness. In addition, since the
fitting grooves have the same or substantially the same
cross—-sectional shape as that of the fitting
protrusions, the faces forming the fitting grooves and
the faces forming the fitting protrusions are held in
intimate contact with each other. Therefore, high
alrtightness 1s ensured at the fitted portions of the
building block 1A and the base blocks 2A, 2B and 3A,
which makes it possible to prevent infiltration of rain
water from the front (back) surface of the building
block 1A to the back (front) surface of the same.

[0035] Subsequently, another building block 1 1is
positioned between the base block 2B and another base
block 2, not shown, adjacent to the base block 2B.
Similarly, thereafter, other building blocks 1, 1,

are each positioned between the associated two of the
other base blocks 2, 2, ... to thereby form a first row
of building blocks arranged in a side-~by-side fashion.

In this case, since the building block 1 is formed such
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that the right-hand half body thereof and the left-hand
half body thereof are rotationally symmetrical with
respect to the central vertical axis Vc, the building
block 1 can be used without distinguishing between the
front and the back, which makes 1t possible to arrange
the buililding blocks 1 efficiently. Next, as shown in
FIG. 6, building blocks 1, 1, ... are positioned from
above the first row of building blocks 1, 1, ... to
form a second row of building blocks arranged in a
side-by-side fashion. Thereafter, similarly, a third
row, a fourth row, ... of building blocks are arranged
in a side-by-side fashion to a predetermined height.

As a result, the structure is assembled with the
building blocks 1. 1In this case, each of the building
blocks 1 can be positioned simply by its own weight or
with a slight force as described hereinabove, so that
1t 1s possible to assemble a highly airtight structure
with ease. It should be noted that building blocks
used to form the side edge portions of the structure
are each in the form of the right-hand half body of the
building block 1 or the left-hand half body of the same,
and bullding blocks used to form the top portion of the
structure are each 1n the form of the lower half body
of the building block 1.

[0036] As described above, according to the present
building block 1, the base body part 11 has the left
and right lower side faces 1lc and 11d and the left and
right upper side faces lle and 11f each formed as a
sloping face; the protruding part 21 has the lower
surface thereof formed by the left sloping faces 2l1la to
21c, the upper surface thereof formed by the left
sloping faces 21d to 21f, and the side surface thereof
formed by the left sloping faces 21g and 21h; the
protruding part 31 has the lower surface thereof formed

by the right sloping faces 3la to 31c, the upper
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surface thereof formed by the right sloping faces 31d
to 31f, and the side surface thereof formed by the
right sloping faces 31g and 31h; the left sloping faces
2la to 21c¢c and 21g, the left lower side face 1lc, the
lower face 1lla, the right lower side face 11d, and the
right sloping faces 3la to 31c and 31g are formed with
the fitting grooves 22, 12 and 32, respectively, and
the left sloping faces 21d to 21f and 21h, the left
upper side face 1lle, the upper face 1llb, the right
upper side face 11f, and the right sloping faces 31d to
31f and 31h are formed with the fitting protrusions 23,
13 and 33, respectively. As a result, the building
block 1 can be fitted to other building blocks 1 simply
by 1ts own weight or by pushing in the building block 1
with a slight force without causing friction between

the associated faces, so that it 1s possible to easily

assemble a structure which ensures high airtightness at
the fitted portions of the fitting grooves 22, 12 and
32 and the fitting protrusions 23, 13 and 33. Moreover,
since the building block 1 is formed such that the
right-hand half body thereof and the left-hand half
body thereof are rotationally symmetrical with respect
to the central vertical axis, the building block 1 can
be used without distinguishing between the front and
the back 1n assembling the structure, which makes it
possible to dispense with work for distinguishing
between the front and the back, thereby enhancing

working efficiency.

(0037] It should be noted that the present invention
1s by no means limited to the above described
construction. For example, it is possible to form a
building block 4 (another embodiment of the block
according to the present invention) integrally formed
wlth a branch part 61 having the same or substantially
the same shape as that of the right-hand half body (or
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the left-hand half body) of the building block 1 and
protruding perpendicularly from the central portion of
one surface 62 as elther the front surface or the back
surface of a main body part thereof having the same

5 shape as that of the building block 1, as shown in FIG.
7. By using this building block 4, one structure can
have another structure connected thereto from a
direction perpendicular to the one structure. In this
case, 1ln connecting the other structure to the one

10 structure using the building block 4, first, the
building block 4 1s used in place of a building block 1
at a location where the other structure is connected.
Then, a building block 1 is connected to the protruding
end of the branch part 61 of the building block 4.

15 According to this building block 4, since the branch
part 61 1s formed on the one surface 62, one structure
can have another structure easily connected thereto.

In this case, by providing another branch part
protruding from the opposite surface from the one

20 surface 1n addition to the branch part 61, it is
possible to form a building block having the shape of a
cross 1n plan view such that other structures can be

connected, respectively, to both the front and back of

the one structure.
25

[0038] Further, 1t 1s possible to adopt a building
block 5 (still another embodiment of the block
according to the present invention) having a base body
part 71 thereof formed vertically therethrough with

30 1insertion holes 72 and 72, as shown in FIG. 8, through
each of which can be inserted e.g. a reinforcing bar
(corresponding to a reinforcing member according to the
present i1nvention; see FIG. 9) 101 for reinforcing a
structure. In assembling a wall-like structure using

35 the building blocks 5, reinforcing bars 101, 101,

are erected on base blocks 2 and 3 as shown in FIG. 9,
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and each of the reinforcing bars 101 is inserted
through the associated insertion hole 72, whereby the
building blocks 5 are arranged in a side-by-side
fashion. This method facilitates assembly of a highly
airtight and rigid structure. It should be noted that
a pair of pipes through each of which a reinforcing bar
101 can be vertically inserted can be provided parallel
to each other on the wall surface of the building block

1 instead of forming the insertion holes 72 and /2.

[0039] Although in the above described embodiments,

the fitting grooves 12, 22 and 32 and the fitting
protrusions 13, 23 and 33 are formed to have a
rectangular cross-sectional shape, it is also possible
to form the fitting grooves 12, 22 and 32 such that

each has a desired cross-sectional shape, such as a
trapezoid, a triangle, a semi-circle and a semi-ellipse,
and to form the fitting protrusions 13, 23 and 33 such
that each has a shape complementary to the desired
shape. Further, although in the above described
embodiments, the right-hand half body and the left-hand
half body are formed in rotationally symmetrical
relationship with respect to the central vertical axis
Vc, the two half bodies can be formed asymmetrically,
and this construction of a building block makes 1it
possible to easily assemble a highly airtight structure,

similarly to the construction of the buillding block 1.

[0040] Furthermore, each building block 1 can be
disposed upside down for assembly of a structure, and
this assembly method can also facilitate assembly of a
highly airtight structure. In thils case, base blocks
formed with a fitting groove are used 1n place of the

base blocks 2 formed with the fitting protrusion.

[0041] Structures which can be assembled using
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building blocks 1 include retaining walls for holding
back earth, outer walls of large builildings, exteriors
(including fences, gate doors, and gateposts), and
other various kinds of structures. Further, although
in the embodiments described above, the buildling block
1 is formed using reinforcing bars and concrete, the
present invention is by no means limited to the example,
but a block can be formed of any one of various
materials, such as metals (e.g. steel, aluminum, copper,
and stainless, for example), glass (including glass
wool), paper, stone, plastic (including foamed plastic),
ceramic, wood (including chip materials), cloth, soil,
and plants (including straw and bamboo). Furthermore,
a plurality of kinds of the above-mentioned materials
can be used to form a block, or a mixture of a
plurality of kinds of the above-mentioned materials can
also be used to form a block. In this case, blocks
formed of these materials can be used to assemble outer
walls, inner walls, roofs and floors of houses, outdoor
or indoor stages (including temporary stages), and so
forth. Moreover, it 1s possible to form structures,
such as models (including building models) and toys

(block toys), using blocks formed of the materials.

Industrial Applicability

[0042] As described above, according to a block of the
present invention, the left and right lower side faces
and left and right upper side faces of 1ts base body
part are each formed as a sloplng face. Further, the
lower surface, upper surface and left side surface of a
first protruding part protruding leftward from the base
body part and the lower surface, upper surface and
right side surface of a second protruding part
protruding rightward from the base body part are each

formed by a plurality of sloping faces. Furthermore,
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the faces of the lower portion of the block are each
formed with a fitting groove, while the faces of the
upper portion of the block are each formed with a
fitting protrusion. As a result, the block can be
fitted to other blocks without causing friction between
the associated faces and simply by 1ts own welght or by
pushing in the block with a slight force. This
realizes a block that enables a structure to be easily
assembled which ensures high airtightness at the fitted

portions of blocks.
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CLAIMS

1. A block for enabling a structure to be

assembled by arranging blocks 1n a side-by-side fashion

pr—

with parts thereof fitted to each other,

wherein a base body part positioned in a central

portion of the block and having upper and lower faces

formed such that the upper and lower faces are flat and

parallel to each other, a first protruding part

protruding leftward from the base body part, and a

second protruding part protruding rightward from the
base body part are inteqrally formed with the base body
partc,

wherein the base body part has sloping faces

formed fLrom a lower end of a left lower side face of

the base body part to a protrusion of the first

protruding part, and from a lower end of a right lower

side face of the base body part to a protrusion of the

second protruding part, such that as the sloping faces

extend upward, the sloping faces become more distant

from a central vertical axis of the block 1in a left-

right direction, and sloping faces formed from an upper

end of a left upper side face of the base body part to

a protrusion of the first protruding part and from an

upper end of a right upper side face of the base body
part to a protrusion of the second protruding part,
such that as the sloping faces extend downward, the
sloping faces become more distant from the central
vertical axis,

wherein the first protruding part has a lower

surface thereof formed by a first left-hand sloping

face formed such that as the first left-hand sloping

face extends leftward from the protrusion corresponding

to the left lower side face of the base body part, the

first left-hand sloping face becomes closer to a

central horizontal axis 1n a vertical direction of the
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block, a second left-hand sloping face formed

continuous with a left end of the first left-hand

—r

sloping face such that as the second left-hand sloping

face extends leftward, the second left-hand sloping

face becomes more distant from the central horizontal

axis, and a third left-hand sloping face formed

continuous with a left end of the second left-hand

sloping face such that as the third left-hand sloping

face extends leftward, the third left-hand sloping face

becomes closer to the central horizontal axils, an upper

surface thereof formed by a fourth left-hand sloping

face formed such that as the fourth left-hand sloping

face extends leftward from the protrusion corresponding

F

to the left upper side face of the base body part, the

fourth left-hand sloping face becomes closer to the

central horizontal axis, a fifth left-hand sloping face

—

fourth left-

formed continuous with a left end of the

o |

hand sloping face such that as the fifth left-hand

sloping face extends leftward, the fifth left-hand

sloping face becomes more distant from the central

horizontal axis, and a sixth left-hand sloping face

formed continuous wilith a left end of the fifth left-

hand sloping face such that as the sixth left-hand

sloping face extends leftward, the sixth left-hand

sloping face becomes closer to the central horizontal

Jr—
p—

axis, and a left side surface thereof formed by a

seventh left-hand sloping face formed continuous with a

left end of the third left-hand sloping face such that

the seventh left-hand sloping face extends parallel

with the right upper side face of the base body part,

and an eighth left-hand sloping face formed continuous

ﬁ-

with a left end of the sixth left-hand sloping face

such that the eighth left-hand sloping face extends

P

parallel with the right lower side face of the base

pody part,

wherein the second protruding part has a lower
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surface thereof formed by a first right-hand sloping

face formed continuous wilith the protrusion

corresponding to the right lower side face of the base

body part such that the first right-hand sloping face
extends parallel with the sixth left-hand sloping face,

a second right-hand sloping face formed continuous with

—

a right end of the first right-hand sloping face such

that the second right-hand sloping face extends

parallel with the fifth left-hand sloping face, and a

third right-hand sloping face formed continuous with a

J—

right end of the second right-hand sloping face such

that the third right-hand sloping face extends parallel
with the fourth left-hand sloping face, an upper

surface thereof formed by a fourth right-hand sloping

face formed continuous with the protrusion

corresponding to the right upper side face of the base
pody part such that the fourth right-hand sloping face
extends parallel with the third left-hand sloping face,

a fifth right-hand sloping face formed continuous with

a right end of the fourth right-hand sloping face such

that the fifth right-hand sloping face extends parallel

with the second left-hand sloping face, and a sixth

right-hand sloping face formed continuous with a right

g

end of the fifth right-hand sloping face such that the

s1xXth right-hand sloping face extends parallel with the

L.

f1irst left-hand sloping face, and a right side surface

thereof formed by a seventh right-hand sloping face

gr—

formed continuous with a right end of the third right-

hand sloping face such that the seventh right-hand

sloping face extends parallel with the left upper side

ph—

face of the base body part, and an eighth right-hand

sloping face formed continuous with a right end of the

sixth right-hand sloping face such that the eighth
right-hand sloping face extends parallel with the left

lower side face of the base body part,

wherein the seventh left-hand sloping face, the



10

15

20

25

30

35

CA 02500880 2005-12-08

30

lower surface of the first protruding part,.the left

lower side face of the base body part, the lower face

of the base body part, the right lower side face of the

base body part, the lower surface of the second

protruding part, and the seventh right-hand sloping

face are each formed with a fitting groove extending in

a left-right direction thereof,

wherein the eighth left-hand sloping face, the

upper surface of the first protruding part, the left

upper side face of the base body part, the upper face

F P

of the base body part, the right upper side face of the

p—

base body part, the upper surtface of the second

protruding part, and the eighth right-hand sloping face

are each formed with a fitting protrusion extending in

a left-right direction thereof and protruding therefrom,

wherein the fitting protrusion formed on the

P

upper face of the base body part of the block 1is

configured such that the fitting protrusion can be

fitted 1n the fitting groove formed in the lower face

of the base body part of another block configured
similarly to the block,

wherein the fitting protrusions formed on the

elghth left-hand sloping face, the upper surface of the

first protruding part, and the left upper side face of

the base body part, respectively, are configured such

that the fitting protrusions can be fitted 1n the

respective fitting grooves formed in the right lower

ph—

side face of the base body part, the lower surface of

the second protruding part, and the seventh right-hand

sloping face of another block configured similarly to
the block, and

wherein the fitting protrusions formed on the
right upper side face of the base body part, the upper
surface of the second protruding part, and the eighth

right-hand sloping face, respectively, are configured

such that the fitting protrusions can pbe fitted in the
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respective fitting grooves formed in the seventh left-
hand sloping face, the lower surface of the first
protruding part, and the left lower side face of the

base body part of another block configured similarly to

5 the block.

2. A block as claimed 1n Claim 1,
wherein a right-hand half body and a left-hand

half body are formed in rotationally symmetrical

10 relationship with respect to the central vertical axis.

3. A block as claimed in Claims 1 or 2,
wherein a branch part having a same shape as a

shape of a right-hand or left-hand half body of the

15 block is formed in a manner protruding from at least

one of front and back surfaces of the block.

4. A block as claimed in any one of Claims 1

to 3,
20 whereln an 1nsertion hole through which a bar-

like reinforcing member can be inserted is formed

vertically through the block.
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