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MASONRY BLOCK SYSTEM

BACKGROUND INFORMATION
[0001] FIELD OF THE INVENTION

[0002] The invention relates to a masonry block. More particularly, the invention

relates to a building block having cavities for insulation.

[0003] DISCUSSION OF THE PRIOR ART

[0004] Masonry blocks are frequently used for building walls of residential and
commercial structures. In a conventional masonry block wall, the blocks are laid on
bond, that is, the one block covers one half of two blocks below it, so .that the vertical
joint formed by adjacent blocks in one row does not align with a vertical joint similarly
formed in a previous row. The blocks typically have passageways that.allow
reinforcement bars (hereinafter referred to as “re-bar’) to be inserted through the blocks
to form a rectangular grid. For example, every four feet in the horizontal direction a re-
bar is inserted In the vertical direction through the rows of block in that vertical four-foot
length, and every four feet in the vertical direction a re-bar is inserted in the horizontal
direction through the blocks that form that four-foot expanse. The re-bar is then tied
together to form a rigid grid by filling cement grout into the cavities with the re-bar.

[0005] Itis highly desirable these days to provide a masonry block that contains
insulation matenal. The fact that re-bar is inserted in masonry blocks makes it difficult

to easily and economically provide a masonry block with insulation.

BRIEF SUMMARY OF THE INVENTION

[0006] The masonry block according to the invention, which includes a stretcher
block, an end block, a corner block, and a half block, has chambers or cavities for
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receiving insulation and re-bar. The layout of the chambers and recesses in the
masonry block is such that, when the blocks are laid on bond, the re-bar may be
inserted in the horizontal and vertical directions for rectangular grid reinforcement, and
also in diagonal directions for cross-bracing. Cross-bracing provides greater stability for
a structure and is a desirable feature of the masonry block, particularly in geographic
areas that are subject to earthquakes. The ability to cross brace a structure eliminates
the need for other cost-intensive supports. Additional chambers are provided In the
block for receiving insulation material. A wall constructed with this masonry block thus
has greater strength and rigidity than a conventional masonry block wall and a greater
insulation value. The wall construction is less expensive than conventional construction
and has a positive environmental impact, because of a reduced amount of energy that
IS required to heat or cool a building constructed with the masonry block according to

the invention.

In one broad aspect of the invention, the invention provides a masonry block
comprising a stretcher block that is substantially rectangular. The four sides of the block
include two wall faces, a first end face, and a second end face. The first end face has a
male connector and the second end face has a female connector, and the male

connector is adapted to mate with the female connector of an adjacent block. The two

wall faces are the faces of the block that are visible when the wall is constructed, and
an upper face and a lower face of the block are open. A central portion is located

between the male connector and the female connector, and the central portion has a
first and a second central chamber separated by a central web. The central web

defines a central axis and the first and second central chambers have a longitudinal
axis that extends parallel to the central axis. The first and second end faces in the

central portion have a first recess and a second recess, with each recess aligned with
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the longitudinal axis of the respective first and second central chambers. A first outer

chamber is provided between the first central chamber and the first wall face and a
second outer chamber is provided between the second central chamber and the
second wall face, with each outer chamber being separated from the corresponding
central chamber by an intermediate web and bounded by a first cavity wall on the first
end face and a second cavity wall on the second end face. The first end face has a
connector for mating with a connector of an adjacent block, at least one chamber for

receiving insulation, and at least one recess for receiving a reinforcing bar.

In another aspect of the invention, a masonry block is provided, comprising
an end block that is substantially rectangular, the four sides of the block including
two wall faces, a first end face being a flat face that forms a wall end face, and a
second end face having a connector for mating with a connector of an adjacent
block. The end block further has a central portion located between the wall end face
and the connector, wherein the central portion has a first and a second central
chamber separated by a central web. The central web defines a central axis and
the first and second central chambers have a longitudinal axis that extends parallel
to the central axis. The second end face in the central portion has a first recess and
a second recess, with each recess aligned with the longitudinal axis of the
respective first and second central chambers. There is provided a first outer
chamber between the first central chamber and the first wall face and a second
outer chamber between the second central chamber and the second wall face, with

each outer chamber being separated from the corresponding central chamber by

an intermediate web and bounded by a cavity wall on the first end face.

The invention further provides a masonry block comprising a corner block

2A
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that is substantially rectangular, the four sides of the block including two wall faces,

a first end face and a second end face, wherein the first end face is a flat face that
forms a wall end face, and wherein the second end face has a connector for mating
with a connector or an adjacent block. A central portion is located between the
connector and the wall end face, with the central portion having a first and a secona
central chamber separated by a central web. The central web defines a central axis
and the first and second central chambers have a longitudinal axis that extends
parallel to the central axis. The second end face in the central portion has a first
recess on a first side of the central web and a second recess on a second side of
the central web, with each recess aligned with the longitudinal axis of the respective

first and second chambers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention is described with reference to the accompanying
drawings. In the drawings, like reference numbers indicate identical or functionally

similar elements. The drawings are not drawn to scale.

[0008] FIG. 1A is a first perspective view of a stretcher block, showing the top face,

the first wall face, and the first end face with a male connector.

[0009] FIG. 1B is a second perspective view of the stretcher block, showing the

second end face with a female coupler and the second wall face.

[0010] FIG. 1C is a third perspective view of the stretcher block, showing the bottom

face and first wall face.

2B
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[0011]  FIG. 1D is a fourth perspective view of the stretcher block, showing the

second wall face.

[0012] FIG. 1E is a fifth perspective view of the stretcher block, showing the second

end face and the second wall face.

[0013] FIG. 1F is a planar view of the top face of the stretcher block.

[0014] FIG. 1G is a planar view of the second end face of the stretcher block with

female connector.

- [0015] FIG. 1H is a planar view of the wall face of the stretcher block.

[0016] FIG. 2A is a first perspective view of an end block, showing a first wall face,

the top face, and an outer end face.

[0017] FIG. 2B is a second perspective view of the end block, showing the first wall

face and the inner end face.

[0018] FIG. 2C is a third perspective view of the end block, showing the outer end

face and the bottom face.

[0019] © FIG. 2D is a fourth perspective view of the end block, showing the bottom

face and the inner end face.

[0020] FIG. 2E is‘ a fifth perspective view of the top plan view of the end block,
showing the top face, the inner end face and the second wall face.

[0021] FIG. 2F is a planar view of the end block, showing the top face.

[0022] FIG. 2G is a planar view of the end block, showing the inner end face.

[0023] FIG. 2H is a planar view of a wall face of the end block.
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[0024] FIG. 3A is a first perspective view of a corner block, showing a first wall face,

a top face, and an outer end face

[0025] FIG. 3B is a second perspective view of the corner block, showing the top

face, the second wall face, and an inner end face.

[0026] FIG. 3C is a third perspective view of the corner block, showing the bottom

face and the outer end face.

[0027] FIG. 3D is a fourth perspective view of the corner block, showing the bottom:

face, the first wall face, and the inner end face.

[0028] FIG. 3E a fifth perspective view of the corner block, showing the second wall

face, the top face, and the inner end face.

[0029] FIG. 3F is a planar view of the corner block, showing the top face.
[0030] FIG. 3G is a planar view of thé corner block, showing the inner end face.
[0031]  FIG. 3H is a planar view of a wall face of the corner block.

[0032] FIG. 4A is a first perspective view of a half block, showing a first wall face, an

outer end face and a top face.

[0033] FIG. 4B is a second perspective view of the half block, showing a second wall

face, the top face, and the inner end face.

[0034] FIG. 4C is a third perspective view of the half block, showing the bottom face,

the outer end face and the first wall face.

[0035] | FIG. 4D is a fourth perspective view of the half block, showing the bottom

face, the second wall face, and the inner end face.
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[0036] FIG. 4E is a fifth perspective view of the half block, showing the second wall

face and the inner end face.

[0037] FIG. 4F is a planar view of the half block, showing the top face.
[0038] FIG. 4G is a planar view of the half block, showing the inner end face.
[0039] FIG. 4H is a planar view of the half block, showing a wall face.

[0040] FIG. 5 is a top plan view of a wall constructed of the building block system

according to the invention.

[0041] FIG. 6 perspective view of two courses of block laid on bond, showing re-bar

placed diagonally through several rows of the masonry block according to the invention.
[0042] FIG. 7 is a side elevation view of the two courses shown in FIG. 6.

[0043] FIG. 8 shows a rigid foam core for use with the masonry block according to

the invention.

[0044] FIG. 9 illustrates a series of masonry blocks with foam cores inserted into the

chambers.

DETAILED DESCRIPTION OF THE INVENTION

[0045] The present invention will now be described more fully in detail with reference

to the accompanying drawings, in which the preferred embodiments of the invention are

shown. This invention should not, however, be construed as limited to the

embodiments set forth herein; rather, they are provided so that this disclosure will be

complete and will fully convey the scope of the invention to those skilled in the art.
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[0046] The invention is a masonry block 100 for building masonry block walls. The
masonry block 100 is constructed to receive re-bar and/or insulation material. The re-
bar may be inserted through the blocks to form the conventional rectangular re-bar grid,
or be inserted diagonally. The insulation material may be in the form of a rigid foam

block, batting, or spray foam insulation.

[0047] The term “masonry block 100" is a general term for the block according to the
invention and includes a stretcher block 120, a half block 140, an end block 160, and a
corner block 180. Incorporated into each block 100 are one or more chambers or
recesses 200 for receiving re-bar and/or insulation; as well as a connector means 300
for mating adjacent blocks with each other. The general shape of the blocks 100 is
rectangular, whereby the geneially rectangular outer perimeter has one or more
indentations, protrusions, and/or cavities on one or more of the faces of the particular
block. Each block has two wall faces 102 that form opposite sides of the block and are

the faces of thé block that are visible on the two faces of a wall, and each block has a

first end face 114 and a second end face 116, a top face 118, and a bottom face 119.
Elements that are functionally identical in the various blocks 120, 140, 160, and 180

retain the same reference designation.

[0048] FIGS. 1A — 1H illustrate the stretcher block 120, whereby FIGS. 1A - 1E are
perspective views that show all six faces and FIGS. 1F - 1G planar views of various
faces of the block 120. The wall faces 102 are mirror-reverse images of each other
and, thus, one reference designation shall be used to indicate one or both of the wall
faces. The connector means 300 on the stretcher block includes a male connector 302
on the first end face 114 and a female connector 304 on the second end face 116.
When two stretcher blocks 120 are assembled adjacent one another on a row, the male
connector 302 on the first end face 114 mates with the female connector 304 on the

second end face 116 of the adjacent block.
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[0049] The FIGS. 1A - 1G show a plurality of chambers, recesses and cavities 200.
The stretcher block 120 is constructed symmetrically about a centerline C,.. Two center
chambers 220 are provided in the center portion of the block 120, that portion that is
within the bounds defined by the male and female connectors 302,304 on the end faces
114, 116, respectively. The center chambers 220 extend parallel to each other and are
equidistant from each side of the centerline C, with a center web 108 separating the
two chambers. An intermediate web 106 separates a respective one of the center
chambers 220 from an outer chamber 212. The end faces 114 and 116 form the end
boundaries of the center chambers 220, and, in the embodiment shown, the center
portion of the end faces. The outer cavity 212 is bounded by an outer web 104, which
also forms the wall face 102, the intermediate web 106, and, on the ends toward the
end faces 114,116, by cavity wall 110, which is a recessed wall and best seen in the
view shown in FIG. 4G. The cavity wall 110 also forms an outer recess 214. When the
stretcher block 120 is placed adjacent any of the other types of blocks 100, each block

will have an outer recess that aligns with the outer recess 214 of the stretcher block

120. In the embodiment shown, the end faces 114, 116, which include the cavity wall
110, have recesses 230 for receiving re-bar, if that is desired. The bottom 234 of each
recess 230 is preferably curved to accommodate the size and shape of the re-bar. The
chambers 220 and 212 and the recess 214 are open passages that extend through the
stretcher block 120. |

[0050] FIGS. 2A - 2F are perspective views of the end block 160, which has the two
wall faces 102 and the second end face 116 described above in connection with the
stretcher block 120, but the first end face is a solid outer end face 162. FIGS. 2F - 2H
are planar views of the end block. A comparison of the end block 160 with the stretcher
block 120 reveals that the end block 160 is very similar in construction to the stretcher
block, but that the first end face 114 with the male connector 302 has been replaced by
the solid outer end face 162. What would normally have been recesses 214 that

opened into the first end face are now end chambers 216. With this exception, the rest
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of the elements of the stretcher block 120 are seen in this end block 160, i.e., the webs
104, 106, 108, the recesses 214 and 213, the female connector 302 on the second end
face. and the chambers 220 and 212. This end block 160 is used to finish off the end of
a wall, as shown in FIG. 5. As shown in the figures, the recess 214 and chambers 216

are open passages that extend through the block 160.

[0051] FIGS. 3A - 3E are perspective views and FIGS. 3F — 3G planar views of the
corner block 180, which is used to form a corner in a wall, as shown in FIG. §. The
corner block 180 has the wall faces 102, a first end face that is now a solid wall 182,
and a second end face 184 that includes the female connector 304 with the recesses
230. Arranged symmetrically about the centerline C. are two large chambers 218 that
are bounded by the outer webs 104, a center web 108, and the second end face 184.
As with the chambers’in the other blocks, the large chambers 218 are open

passageWays through the block 180.

[0052] FIGS. 4A - 4F are perspective views and FIGS. 4F — 4G planar view of the
half block 140. This block is used as an end block, in place of the full-size end block
160, so that the blocks 100 may be laid on bond relative to the previously laid course of
blocks 100. In other words, the half block 140 and the end block 160 are used in
alternating rows at the cbmer, to that the joint formed by the end faces of two adjacent
blocks will be over the approximate center of the block 100 in the course just below.
See the half block 140 in FIG. 5. The construction of this haif block 140 is very similar
to that of the end block 160, in that it has the wall faces 102, the recesses 214 and
cavities 216. The center chamber 220 is now a truncated half-block éhamber 224. As
with the other blocks, the chambers 214, 216, and 218 are open passages through the
block 140.

[0053] FIG. 5 illustrates a course of a wall constructed with the building block 100
according to the invention. The course of wall starts with an end block 160. Stretcher

blocks 120 are interconnected with each other by the connector 80. In the embodiment
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shown, the wall includes a first wall and a second wall that extends at a 90-degree
angle to the first wall. At the corner, a corner block 180 is used to bring the wall to the |
desired length and provide a finished outer face on three sides. Stretcher blocks 120
are then laid out along the second wall. In this particular course, the second wall is
finished off with a half block 140. If another course of blocks 100 were to be laid on top
of this course, an end block 160 would be placed on top of the half block 140, so that a |

joint J formed by two adjacent blocks 100 in one course is staggered relative to a joint J

of the preceding course.

[0054] In the layout of blocks 100 shown in FIG. 5, one can see that the recesses
214 of one block 100 align with the recesses 214 of the adjacent block. This is also the
case with the recesses 230. These recesses together form a chamber that may be
filled with insulation. Re-bar is placed in the chambers 220 and the recesses 230.
These chambers and recesses are then filled with cement grout, to fix the re-bar In
position. Forming a rectangular grid with re-bar in a masonry block wall Is common

practice in the industry and is not described herein.

[0055] FIGS. 6 and 7 illustrate re-bar plabed into a wall in a diagonal orientation.
The recesses 230 and chambers 220 of adjacent blocks in the horizontal and vertical
direction, when laid on bond, provide an unobstructed path for placing re-bar in the wall
diagonally, as do the recesses 214 and chambers 212. When constructing a wall, the
re-bar may be placed any one of an aligned series of recesses and chambers. The re-
bar shown in FIGS. 6 and 7 is placed diagonally in an outer series of recesses 214 and
chambers 212, but can just as well be placed in an inner series of recesses 230 and
chambers 220. Because the recess 214 is recessed back from the face 114 and the
recess 230 is not, placing the re-bar in the one or other series will resuit in a change In
the angle relative to the horizontal. For example, the re-bar placed in the inner series
will extend upward at an angle, reiative to the horizontal, of approximately 55 degrees,

in the outer series approximately 50 degrees. Re-bar inserted diagonally often provides



CA 02852645 2014-04-16
WO 2012/170516 PCT/US2012/041083

greater strength in problem areas within a wall and provides alternative methods of
reinforcing walls, to accommodate various forces exerted on the wall. Re-bar is
typically not inserted diagonally in a conventional masonry wall, because conventional

masonry biocks to not provide unobstructed pathways in the diagonal direction.

[0056] The blocks 100 are made in standard sizes, but it is understood that the true
size may be slightly smaller than the nominal dimension, for example, 12 inches or 10

inches, to ensure that the size of the wall is kept to specified dimensions.

[0057] FIG. 8 shows a foam insulation core 500 that has been molded to fit the
cavities in the masonry block 100. FIG. 9 shows a series of blocks 120 with cores 500

inserted into cavities in the two central chambers and in one outer chamber. Itis
intended with this particular configuration that re-bar be laid in the open row of outer
chambers and these chambers then filled with grout. This figure is only to illustrate one
way to reinforce and insulate a wall. Depending on the particular foreseeable stresses

on the wall to be constructed, the re-bar may be laid in any one of the chambers and/or

may be inserted vertically down through a number of courses of the masonry block 100.

[0058] It is understood that the embodiments described herein are merely illustrative
of the present invention. Variations in the construction of the masonry block system 100
may be contemplated by one skilled in the art without limiting the intended scope of the

invention herein disclosed and as defined by the following claims.

10
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:
1. A masonry block comprising:

a stretcher block that is substantially rectangular, the four sides of the block
including two wall faces, a first end face, and a second end face, the first end face
having a male connector and the second end face a female connector, wherein the
male connector is adapted to mate with the female connector of an adjacent block,
the two wall faces being the faces of the block that are visible when the wall is
constructed, an upper face and a lower face of the block being open;

a central portion located between the male connector and the female
connector, wherein the central portion has a first and a second central chamber
separated by a central web, the central web defining a central axis and the first and
second central chambers having a longitudinal axis that extends parallel to the
central axis, and wherein the first and second end faces in the central portion have
a first recess and a second recess, each recess aligned with the longitudinal axis of
the respective first and second central chambers; and

a first outer chamber between the first central chamber and the first wall face

and a second outer chamber between the second central chamber and the second
wall face, each outer chamber being separated from the corresponding central
chamber by an intermediate web and bounded by a first cavity wall on the first end
face and a second cavity wall on the second end face;

wherein the first end face has a connector for mating with a connector of an

adjacent block, at least one chamber for receiving insulation, and at least one

recess for receiving a reinforcing bar.

11
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2. The masonry block of claim 1, wherein the first and second cavity walls have

a recess in an upper portion of the wall that is adapted to receive the reinforcing

bar.

3. The masonry block of claim 2, wherein the first and second cavity walls are

recessed inward from the outermost plane of the respective first and second end

faces.

4. The masonry block of claim 1, wherein the intermediate web has a web
length that defines a dimension of the stretcher block and wherein the male
connector is a portion of the first end face that extends beyond the web length and

the female connector is a portion of the second end face that is recessed inward

relative to the web length.

12
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5. A masonry block of comprising:

an end block that is substantially rectangular, the four sides of the block
including two wall faces, a first end face being a flat face that forms a wall end face,
and a second end face having a connector for mating with a connector of an
adjacent block; the end block further having a central portion located between the
wall end face and the connector, wherein the central portion has a first and a
second central chamber separated by a central web, the central web defining a
central axis and the first and second central chambers having a longitudinal axis
that extends parallel to the central axis, and wherein the second end face in the
central portion has a first recess and a second recess, each recess aligned with the
longitudinal axis of the respective first and second central chambers; and

a first outer chamber between the first central chamber and the first wall face
and a second outer chamber between the second central chamber and the second
wall face, each outer chamber being separated from the corresponding central

chamber by an intermediate web and bounded by a cavity wall on the first end face.

6. The masonry block of claim 5, wherein the cavity wall has a recess in an

upper portion of the wall that is adapted to receive the reinforcing bar.

7. The masonry block of claim 5, wherein the cavity wall is recessed inward

from the outermost plane of the first end face.

13
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8. The masonry block of claim 5, wherein the intermediate web has a web
length that defines the dimension of the end block and wherein the connector Is a

portion of the first end face that is recessed inward relative to the web length.

9. A masonry block comprising:

a corner block that is substantially rectangular, the four sides of the block
including two wall faces, a first end face and a second end face, wherein the first
end face is a flat face that forms a wall end face, wherein the second end face has
a connector for mating with a connector or an adjacent block, and wherein a central
portion is located between the connector and the wall end face, the central portion
having a first and a second central chamber separated by a central web, the central
web defining a central axis and the first and second central chambers having a
longitudinal axis that extends parallel to the central axis, and the second end face In
the central portion has a first recess on a first side of the central web and a second
recess on a second side of the central web, each recess aligned with the

longitudinal axis of the respective first and second chambers.

14
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