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COMPOSITE MASONRY BLOCK

Field of the Investion |
The invention generally relates to concrete masonry
hlocks. Mecre specifically, the invention relates to

concrete masanry blocks which are useful in forming
various rectaining scructures. '

Background of the Invention

Soil retentjon, protection of natural and artificial
structures, and increased land use are only a few
reasons which motivate the nse of landscape structures.
Por example, s0il is often presérved on a hillside by
maintaining the foliage acrpse that plain. Root systams
from the trees, shrubs, grass, aml other naturally
occurring plant life, work to hold the soil in place
against the forces of wind and water. uowevér, when
reliance on natural mechanisms ie not possible or
practical, man often resorts to the use of artificial
mechanismg such as retaining walls.

In constructing retaining walls, many different
materials may be used depending on the given . |
application. If a retaining wall is intended to be used
to support the construction of a roadway, a steel wall
or a concrete amnd steel wall may be appropriate.
Howevar, if the retaining wall is intended to landscape:
and conserve sofl around a residential or commercial
structure, a marerisl may be used which compliments the
architéctn;:al style of the sti‘ucture ‘such as wood
timbers .r concrete block. .
 Of all these materials, concrete block has received
wide and popular acceptance for use in the comsrruction
of retaining walls and the like. BRlocks used for these
purposas include those disclosed by Forsberg, U.S.
Patent Nos. 4,802,320 and Design 296,007, among others. .

Previously, blocks have been designed to “setback”
at an angle to counter the pressure of the soll behind
the wall. Setback is generally considered the distance

~in vhich one course of a wall extends beyond the front
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surface of tne next Dighest course of the same wall.
Given blocks of the same proportion, setback may also be
regarded as the distance which the back surface of a-
higher course of blocks extends backwards in relation-to
the back surface of a lower course of the wall.

There ie often a need in the development of
structures such as roadways, abutments znd hxidges to
provide maximum usable land and & clear definition of
property lineg. Such definition is often not possible
through use of a composite masonry block which results
in a setback wall. For example, a wall which sete back _
by its. vé:y nature will cross a property line and may
also preclude maximization of usable land in the uppef
or subjacent property. 3As a result, a substantially
vertical wall is more appropriate' and desirable.

However, in such instances, vertical walls may be

‘generally held in place through the use of well known

mechanisms such as pins, deadhesads, tie backs or other
anchoring mechanisms to maintain the vertical profile of
the wall. Besides being complex, anchptlng mechanisms
Such as pin systems aft.en rely on only one atrand or
section of support tether which, if broken, may
completely compromise the structural inr.egrity'af the
wall. Reliance on such complex fixtures aften
discourages the use of retaining wall systems by the
everyday homeowner. Commercial landscapers may also
avoid complex retainmg wall systems as the time and
expense involved in comstructing these systems is not
supportable given the price ‘at which lmdecapz.ng
services are sold. _

' Purther, retaining structures are often considered
desirable in areas which require vertical wall but are
not susceptible to any nuwhar of anchoring mt::ices_ or
mechanisms. For example, in the construction of a
retaining wall adjacent a build:.ng or other structure,
it may not be possible to provide anchoring mechanisms -
such as a matrix web, deadheads or tie backs far enough
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into the retained earth to actuaily support the waii,.
Without a retaining mechanism such as a matrix web, tie-
back, or dead head, many blocks may not offer the high
mass per face sguare foot neceesary for use in retainmg
structures which have a substemtially vert;'.cal profile.

Mapufacturing processes may also present impedipents
to structures of adegquete integrity and strength.
Providing blocks w;h.i.ch do not require elaborate pin -
systems or other secondary retaining and aligning means
and are still suitable for constructing structures of
optimal strength is often difficult. Two examples of
block molding systems are disclosed in commonly assigned
Woolford et al, U.S. Patent No. 5,062,610 and Woolford,
U.S. Patent Application Serial No. 07/828,031 filed
January 30, 1992 which are incorporated herein by
reference. In both systems, advanced design and
engineefing is used to provide bleocks of optimal
strength and, in turn, structures of optimal strength,
without the reguiremant of ather secondary systems such
as pins and the like. The Woolford et al patent
digcloses a mold which, through varying £ill capacities
provides for the uniform applicatidn of pressure across
the £ill. The Woolford application discloses a meens of
forming block features through the applicatmn af heat
to various portions of the £ill.

As can ba seen there is a need for a composite
masonry block which is stackable to form walls of high
structural integrity without the use of complex pin and
connection systems and without the need for securing
mechanisms such as pine, or tie backs.

fumnary of the Invention

Tn accordance with a first aspect of the invention,
thexe is provided a pinless composite masonry block
having a high unit mass per front surface square foot.
The block comprises a front surface and a back surface

T
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adfoined hy first and second side surfsces, = top

snrface and a bottom surface each lying adjacent the

front, back, and first and second side surfaces. In

use, the block may be made to form vertical or setr hack

walis without pins or other securing mechaniems as a

resulf. of the high mass per front surface square foot.
In accordance with an additional aspact of tha

- invention there is provided structurese resulting £rom

the blocks of the invention. In accordance with a
further agpect of the invention there is provided a mold
and method of use resulting in the block of the

invantion.

Brief Description of the Drawings

FIGURE 1 is a perspective view of one preferrad
embodiment of the block in accordance with the
invention. :

FIGURE 2 is & side plan view of the black of Fig. 1.

FIGURE 3 is a top plan view of the block of Fig. 1.

FIGURE 4 is a perspective view of an alternative
prafarred ambodiment of the block in accordance with the
invention. '

FIGURE 5 is a side plan view of tha block of Fig. 4.

FIGURE 6 is a top plan view of the block of Fig. 4.

FIGURE 7 is a perspective view of a retaining |
structure constructed with one embodiment of the
composite masonry block of the invention.

TIGURE 8 iz & cut away view of the wall shown in
Pig. 7 showing a vertical wall taken along lines 8-8.
' FIGURE 9 is a perspective view of @ further
alternative embodiment of the block in accordance with
thé invention.

FIGURE 10 is & pe::apect.i.ve view of mt_her further
alternative eambodiment of the block in accordance with

_the invention.

FIGURE 11 is a top plan view of the block depicted
in rig. 10.
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FIGURE 12 is a cutaway view of a retaining structure
constructed with the blocks depicted in ¥Figs. 9 and 10.
FIGURE 13 is a top plan view of a block in

. accordance with a preferred alternative aspect of the

inventiorn.

FIGURE 14 is a top plan view of a block in
accordance with a further preferred alternative aspect
of the invention.

FIGURE 15 is a side plan view of the block shown in
Figure 13. _

FIGURE 16 is an enlarged side plan view of the block
depicted in Figure 15 showing, in detail, aspects of
protrusion 26.

FIGURE 173 is an exploded perspective view of the
stripper shoe and head assembly of the invention.

FIGURE 17B is perspective view of the mold asgembly
of the invention. | |

FIGURE 18 i{s & schematic depiction of the molding
process of the invention. :

Detailed Description of the Preferred Embodiments

Turning to the figures wherein like parts are
designated with like numerals throughout several views,
there is sghown a composite masonry block "in Fiqure 1.
The block generally comprises a front surface 12 and a
back surface 18 adjoined by first and second side
surfaces 14 and 16, respeétj.vely, as vell as a top
surface 10 and a bottom surface 8 aach lying adjacent
said front 12, back 18, and firet 14 and second 16 side
surfaces. Each of said side surfaces has an inset,22A
and 22B, spanning from the block top surface 10 to the
block bottom surface 8. The block top surface 10 may
also comprise one or more protrusions 26. Each
protrugion is preferably positioned adjacent an inset

'22A or 22B, on the block top surface 10.

The block back surface 18 generally comprises first
and second legs 24A and 24B, respectively. The first
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leg 24A exrends from the back surface 15 beyond the
plane pf the block first side 14, The second leg 24B
extends from the back surface 18 beyond the plane of the
block second side l6.

Composite Masonry Biock

The composite masonry block of the invention
generally comprises a block body. The block hody 5
functions to retzin earth without the use of secondary
mechanisms such as pins, dead heads, webs and the like.
Preferably, the block body provides a retaining
gtructure which may be manually positioned by laborers
while also providing a high relative mass per square
foot of face or front surface presented in the wall. To
this end, the block may generally comprise a six-surface
article.

The most apparent surface of the block is generally
the front surface 12 which functions to provide an
ornsmental or decorative look to the zetaining
gtructura, Fige. 1-3. The front surface of the block
may ba flat, rough, split, convex, concave, or radial.
Any number of deéi.qns may be introdnced into the front
surface. Two preferred front surfaces may be seen in
Fige. 1-3 and 4-6. Additionally, two altermative
enbodiments of the block of the invention may be seen in
Figs. 9-11. The block of the invention may comprisze a
flar or planar frosmt surface or a ronghened front
surface 12 created by splitting a portion of material
from the front of the block, Fig. 1-3. In
dccordance with one other embodiment of the invention,.
the block may comprise a split or faceted front surface
having three gides, Pigs. 4-6.

The block of the invention generally also comprises
two side surfaces 14 and 16, Figs. 1-6. These side
surfaces assist in definitfon of the block shape as well
as in the stacked alignment of the black. Generally,
the block of the invention may comprise side surfaces
which take any number of forms including flat or planar
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gide surfaces, angled side surfaces, or cotrved side
surfaces. The side surfaces may also be notched, _
grooved, or otherwise patterned to accept any desired
means for further aligning oxr securing the block during
glacement. _ .

One preferred design for the side surfaces may be
seen in FPigs., 1-6. As can be seen, the side surfaces 14
end 16 are angled so as to define a block which has a

‘greater widch at the front surface 12 than at the back

surface 18. Generally, the angle of the side surfaces
(See Figs. 3 and §) in ralationship to the back surface
as represented by alpha degrees, may range from about
70° tao 90°, ﬁinh an angle of about 75° to 85°, bheing
praferred,

- The side surfaces may also comprise insets 22A and
22B for use in receiving other means which secure and
align the blocks during placement. In accordance with
one embodiwent of the invention, the insets may span
from the block top surface 10 to the block bottom
surface 8. Fnrther, thegse insete may be angled across
the height of the block to provide a structure which
gradually sets back over the height of the wall. When
mated with protrusions 26, the insets may also be angled
to provide a retaining wall which is substantially
vertical. R

The angle and size of the insets may be varied in
accordance with the invention. However, the area of the .
inset adjacent the block hottom surface 8 should be
approximately the same area as, or only slightly larger
than, protrision 26 with which it will mate. The area - o
of the insets adjacent the block top surface 10 is
preferably larger than the protrusion 26 by a factor of
5% or more and preferably about 1% to 2% or more. This
will allow for adequate movement in the interfitting of
hlocks in any structure as well as allowing blocks of
higher subsequent courses to setback slightly in the

retaining structure. Further, by varying the size and
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position of the impmet reistive to prowrusion 26, the sot
back of the wall may be varied. Further, by varying the
position of the procrusion within an inset of greatex
rglative size the set back of a retaining structure may
bs varied in the strovrore. For example, by pulling the
blocks forward as far as possible a setback of about
1/8" may be attained fin the wall. By pushing the hlaocks
backward as far as possible, a set back of up to 3/4°
may be attained. Here again, movement forward and .
backward is the movement of protrusion 26 within the
confines of insets 22A and 22B.

Generally, the top 10 and bottom 8 surfaces of the
block function similarly to the side surxfaces of the
block. The top 10 and bottom 8 surfaces of the bhlock
serve to define the structure of the block as well as
agsisting in the aligned positioning of the block in any
given retaining structure. To this end, the top and
bottom surfaces of the block are generally flat or
planar surfaces. ' .

Preferably, as con be seen in Figs. 1-6, either the
top or bottom surface comprises a protrusion 26. The
protrusion funotions in concert with the eide wall
insets 22A and _223 to secure the blocke in place when
positioned in series or together on a retaining
structure by aligning the protrusions 26 within the
given insets. While the protrusions may take any number
of shapes, they praferably have a kidney or dogbone
shape. As can be seen in Figs. 1-6 as well as Figs. 9=
11, the protrusion may cdnpri.se two cireular or ablong
sections which are joined across their middle by a
narrower section of the same height. The central narrow
portion in the protrusiom 26 (Pigs. 1-§) allows for

orieftation of the blocks to provide inmer curving and .

outer curving walls by the aligned seating and the

relative rotation of the protrusion 26 within, and in
relationship to, any block inset 22A or 22B. In turn,
the 'larg'er: surface area of the dogbone naturally gives
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this prutrusion greater strength againat forges which
otherwise conld create movement among individual wall
blocks or fracture of this element of the block.

Generally, the protrusions may comprise formed
nodules or bars baving e height ranging from about 3/8
inch to 3/4 inch, and preferably about 1/2 inch to 5/8
inéh. The width or dismeter of the protrusions may
range from about 1 inch to 3 inches, and preferably
about 1-1/32 inches to 2-1/2 inches. In shipping, the
protrusions may be prorected by stacking the blocks. in
inverted fashion, thareby nesting the p:ot.rusians within
opening 30. : )

Genarally, the. protrusians 25 and insets 223 and 22B
may be vsed with any number of other means which
function to assist in securing the retalining wall
against fill. Such devices include tie backs,
deadheads, as well as web matricee such as GEOGRID™
available from Mirafi Corp. or GE(MET™ available from
Amoco. |

The back surface 18 of the block genezrally functions
in defining the shape of the block, aligning the block

' as en element ‘of any retaining structure, as well as
-retaining earth or f£ill. To this end, the back surface

of the block may take any é!iape consistent with these
functions.

One preferred embodiment of the block bac): surface
can be seen in Figs. 1-6. In accordance with the
invention, the back surface may preferably be planar and
have surfaces 28A and 28B which extend beyond the side '
surfaces of the block. In order to make the block more
portable and easily handled, the block may be molded
with any number of openings including centrel dpening
30. This central opening 30 in the black allows for a
reduction of weight during molding. Further, these
openings allow for the block to be filled with earth or .
ather product gsuch as stone, gravel, gock, and the l.xks_e

which allows for an increase in the effective mass of
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the block per square foot of front surface. Openings
may also be formed in the front paﬁion of the blaocks as
can be seen by apenings 34 and 36. Additiomal f£ill may
be introdeced imto opemdings 3G, 34, and 36 as well as
the openings formed between surfaces 28A and 28R and

'-'adja.cent gide walls 14 and 16, respectively.

In use, a series of blocks are preferably placed
adjacent each ather, forming a series of fillable '
cavities. Each block preferably will have a central
cavity 30 for filling as well as a second cavity formed
betwaen any two adjacently positioned blocks. This.
second cavity is formed by opposing side walls 14 and
16, and adjacently positioned back surfaces 284 and 28B.
This secand cavity, formed in the retaining structure by
the two adjacent blacks, holds fill and further
increases the mass or actual density of any given black
structure per square foot of front surface area. .

Genexrally, an unfilled block may weigh from about
115 to 135 pounds, preferably from esbout 115 to 125

- pounds ‘per square foot of front surface. Once filled,

the block masgs will vary depending upon the £ill used
but preferably the block may retain a mass of about 160
to 180 pounds, and preferably about 155 to 175 pounds
per square foot of front surface when using rock £i11
such as gravel or class 5 road base. -

Two alternative preferred embodiments of the
invention can be seen in Pigs. 9-11. PFirst, as can be
seen in Pig. 9, there is depicted a block having
cavities 34 and 36 for accepting fill. Further, this
block also has sidewall insets 22A and 228 and a .
protrusion for complimentary stacking with the blocks
shown in Figs. l-& or Figs. 10-11. Consistent with the
other embodiments of the block disclosed herein, this
block allows for finishing walls having base courses of
larger heavier blocks with blocks which are smaller,
lightar and easier to stack on the higher or highest
courses. While not required, the block depicted in
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Figs. 1-6 and 10-11 may be larger in dimension than the
block of Fig. 9 from the front surface to back surface
allowing for the construction of a structure such as
that shown in Fig. 1Z. ' further, the use of the dogbone
shaped protrusion 26 allows for retention of these
blocks in an interlocking fashion with the blocks of
lower courses to form 2 wall of high structural
intagrity, (see Fig. 12j.

The blocks depicted in Fig. 9 may weigh from about
60 to 100 pounds, preferably from about 75 to 95 pounds,
and most preferably from about 80 to 30 pounds, with the
filled block mass varying from sabout 80 to 130 pounds,
preferably £rom about 95 to 125 pounds, and mast
preferably from about 105 to 115 pounds pexr square foot
of front surface usin§ rock £ill such as gravel or class
5 road base.

Another alternative embodiment of the block of the
invention can be seen in Figs. 10 and 11. As can be
seen, the block depicted in Pigs. 10 and 11 has angled
first and second 1ags 24A and 248, respecti.vely, as vell
as an angled back wall sections, 18, 18a, and 18H.

The resulting back surfaces 283 and 288, (Fig. 11), -
have a reduced angle alpha which increases the
structural integrity of the wall by incrcasing the walls
resistance to blow out. The angled back surfaces 283
and 2B provide a hatu.r:al static force which resist the
presgure exerted by the angle of repose of £ill on any
given retaining structure. The angled back surfaces 283°
and 28B may be anchored in fill placed between adjacent

blocks. Aany fox:cé attempting to move thisz block

. forward, will have to aleo confront the resistance

created by the forward angled back legs mowing into

~ adjscently posftioned £ill or, if the base couzea, the

ground beneath the wall.

 The use of angled back walls also facilitates
manufacture of the blocks of the invention.
Specificaliy, the angled back sides 28A and 28B assist
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in allowing the conveying of blocks once they have been
compressed and formed, and they are being transported to
the curing facility. Generally, the proximity of the
blecks en the conveyer may lead to paysical contact. If
this contact occurs at a high speed, the blocks may be
physically damaged. Also, the use of a conveyer which
turns on curves in the course of tramsporting may

' maturally lead to contact between blocks and damage.

Angling the back side legs 24A and 24B allows easier and
more versatile conveyer transpart and strengthens the

_ back side legs.

- Angling the back sides of the block alsa assists in
the formation of a cell when two blocks are placed _
adjacent to each other in the same pleme. This cell may
be used to contain any assortment of £ill including
gravel, sand, or even concrete. The design of the block
of the invention allows the staggered or offset
positioning of blocks when building a retaining wall
structure. The internal opening 30 of the blocks
dopicted in Fige. 1-6 and 10-11 may ba used in
conjunction with the cells created by the adjacent
blocks to create a network of channels for the
depogition of £i{ll. Specifically, with the offset
placemens blocks from one course to the next, the
opening 30 of a second course block may be placed over a
cell created by two blocks positionmed adjacent each
other in the first course. Thus, opening 30 in second
course hlock is aligned with a cell in the next lower .
course and this cell may be filled by introdiicing
gravel, sand, etc. into the opening in the second course
block, The addition of further courses allows the
farmation of a series of vertical channels acress the
retaining structure, (see Eig 7.

From the axis created by back wall 18 the back legs
242 and 24B may angle towards the front suzrface of the
black ranging from about 5 degreas to 20 degrees,
preferably about 7 degrees to 15 degrees, and most
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preferably about 10 degrees to twelve degrees. The
angle beta may generally range from about 60 to 80
degrees, preferably about 60 to 75 degrees, and most
preferably about 65 to 70 degrees. Further, this block
(Pigs. 10 and 11) may vary in weight from about 100 to.
150 pounds, preferably abomt 1I0 to 140 pounds, and most
preferably from sbout 115 to 125 pounds, with the filled
block mass varying from about 210 to 265 pounds,
preferably from about 220 to 255 pounds, and most
prefarably from about 225 to 240 pauﬂds per square foot
of front surface ueing rock £ill such as gravel or class
5 road base. )
A furthex preferred embodiment of the invention may
be seen in Figures 13~16. We have discovered that when
constructing structures such as those saen in Figures 7
and @, as well as Figure 12, (for example a retaining
wall), several concerns may arise depending upon the
dimensions of the block, length and height of the
structure, environmental conditions inblnding'the nature
of the £ill used hehind the wall as well as the
enviromment in which the wall is placed including
landscape geagraphy, weather, etc. Additionally,
depending upon the block manufacturing process -used,
certain concerns with the dimensions of the block as
wall as the various protrusions, openings, and
associated block features, may also be raised.
Specifically, when constructing the landscape structure
such as that shown in Figure 8, the structure is
generally assembled oné coursé at a time while the

appropriate £ill is placed behind the wall. Once

complets, the pressure on the wall will tend to force
blocks of each subsequently higher course owtward
towards the front of the wall. The interlocking nature
of the protrusion 26 and insets, Z2A and 22B, will
generally resist the movement between the blocks of any

two given conrses.
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We have found that the structural in'teg'ri.ty of a
camposite masonry block structure generally comes from
the coefficient of friction between the blocks of
adjacent 'ccurses, the footprint of the blocks used in
the structure, as well as the nature of the protrusion
26. Generally, the protrusion functions to secure the
block on which it is placed or the blocks of the next
adjacent course by interfitting with insets 22A and ZZB
By using a protrusion having s:.devalls of varying
angles, the tendency for blacks to push forward out f£rom
the wall die to physical stresses is substantially
reduced. FPurther, we have alsa found that by using a
protrusicn bkaving sidewalls of varying angies,
manufacturing may be stzeamu.ned and efficiency
increased.

As can be seen in Fiqures 13 and 14, the composite
masonry blocks in accordance with this aspect of the

“invention are generally similar to those shown in

Figures 9=11. Thase blocks comprise openings 30 and 35
as well as a front face 12 which may be faceted (see
Figure 13 at 12A and 12B), or unfaceted (see Figure 14).
These blocks provide insets, 22A and 22B, as well as, a
protrusion 26 which may span 2 portion of ‘the upper
surface 10 of the block and may bcarder the insets 22a
and 22B.-

Generally, as can be seen in Figures 13 and i4, the
protrugion can have four sides. The angle on each of.
these four sides may vary in accordsnce with the
invention to provide for a more secure placement of
blocks as well as ease in procesaing. Side 26A
represented by length A may generally be found adjacent
opening 35. Protrusion side 268 spamning length B may
generally be found edjacent opening 30. In turn, sides

' 26C generally span length C may be found adjacent insets

22A and 22B. _
With the understanding that the block of the
invention may be uged in any pumber of structural
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configur;zioris, an additional view of the protrusion of
the invention may be seen in Figure 15 in accordance
with a preferred aspect of the invention. A& can be
geen, protrusion 26 generally has visible three
sidewalls, 263 and 26B which are adjoined by 26C, in

this view. In this instance, protrusion 26 sidewall 26B

is a peositicn towards the block back 18 and is angled so
as to provide an adequate stopping or nesting mechanism
to prevent any block, placed immediately adjacent it,
from moving forward when stacked in an interlocking
form, i.e. by interlocking the protrusion of one block
with the insets of an immediately adjacent second block.
Further, by changing the incline of protrusion
surface 26A so as to lessen the angle between the 'upper
snrface 10 of the block and protrusion surface 26A {(or
away from vertical), the protrusion may be formed more
eaéily duzring block molding. Reducing the angle of
surface 26A from vertical allows the application and
release of the heated stripper shoe in a manner which
lowers the potential for retaining £ill within the
heated stripper shoe indentation, (see Figure 17 at
79). Here aqain, the pogitioning of protruszion surfaces
264 and 2Z6B may depend upon how the black is to be used,
with protrusion surface 268 positioned to resist the
forward movement aof subsequent courses of blocks and
surface 26A positioned to facilitate manufacture of the

block but not compromise the structural in:egrity of,
for example, the resulting wall.

The protrusion 26 preferably may aléo “span the
portion of the topside 10 of the block between inset 22A

and 228. In this instance, protrusion walls 26C run a
digtance C as can be seen in Figures 13 and 14. Here
again, protrusion 26 sidewalls 26C may comprise aay
angle in relationship to vertical which benefits ease of
manufacture and the structural integrity of any
structure made from the block of tha invention.
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Extending the protrusion 26 across the top side 10
of a portion of the black also benefits manufacture.
Generally, in the molding of the block of the invention,
the mold will be filled with composite mix to the
intended volume, The heated stripper shoe will then
descend upon the £ill, compressing the fill. and forwing
the block of the inpvention. At the same time, the
heated stripper shoe will form protrusion 26 through
complementary patterning in indentation 79 in the
underside of the heated stripper shoe (see Figure 17A)
to form protrusion 26. '

By extending the protrusfon 26 from inset 223
through inset 22B an opening is created on either side
of the shoe, at the heated stripper shoe cuter edge
which spans the width of the shoe. When fill is
incidentally retained within the indentation 79 uszed to
form the protrusion 26, it may be effectively removed by
automated means such as a brush, scrapper, and the lika.
The exposure of the indentation 79 to the outer edge of
the heated stripper shoe allows a brush toc be run across
the undersurface of the heated stripper shoe plate to
dislodge any £111 which has inadvertently found

 placement in this area.

" In accordance with a2 more preferred mode of the
invention, FPigure 16 showa an enlarged czossfsectionnl
view of protrusion 26. As can be seen in Figure 1§,
protrusion surface 26B generally has an angle delta in

relationship to vertical as shown by axis x-x’. In

order to provide the.greatest resistance towards
displacement of a block on an adjacent course, angle
dalta generally ranges from about 0-10 degrees from
vertical, preferably about 2-7 degrees from vertical,
and most preferably about 5 degrees from vertical.
Furthez, in order to ease manufacture, protrasian
surface 26A will generally have an angle theta which
agllows ease of manufacture which prevents fill from
adhering from the underside of the heated stripper shoe.
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Generally, angle theta may range from 10 t¢0 25 dagrees
from vertical, preferably from about 15 to 22 deg¢reas
from verticel, and preferably ahout 20 degrees from
vertical as represented by access z-z’, Figure 1§. |
Here again, as one of gkill in the art will realizas
from reading this apolication, the orientation of
protrusion surfaces 26A and 268 may vary depending upon
the structure of the block in the manner in which the
block is used in, in overall landscape structure.
Generally , purface 268 will preferably be used in order .
to retain blocks of adjacent courses in place and
against forward movement resulting from the physical
pressure created by £ill icaded behrind the structure.
Further, protrusion surface 26k will generally be
positioned in a non-retaining area of the protmsian 80
as to facilitate ease and mamufacture. As noted
earlier, protrusion surface 26C mey range in angle from
vertical to those limitations put forth for protrusion
surface 26A. G&enerally, the angle of protrusion aurface
26C should be adjusted to maintain the structurazl
integrity of the block, provide the maximum resistive
forces to blocks of adjaci:ig courses, and provide ease

in manufacturing.

In use, protrusion 26 may span from inset 22A to
fnset 228 across a portion of the top surface of the
block. Generally, and according to this aspect of the
invention, as shown in Figs. 13~16 the protrusion will
have a height ranging from ome-quarter inch to three-

guarter inches andrpreferably from about three eighth
inches to one-half jinches. The overall width of the

'pmtxnsi.on from suvface 26A ta 26B will generally range

fraom abaut 1 inch to 4 inches, praferably ahout 2 to 2
inches, and most preferably about 2 1/2 inches between
protrusion surface 26A and 26B. Here again, one of
skill in the art will understand, having read this
specification, how these ranges may be changed or
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otherwise altered, but still within the scope of the

invention.
While all of the blocks depicted herein may be made

in varying scales, the following table provides genaral
guidelines on size. '

TABLE 1.
BLOCKS OF ' . ' Most
FIGS, l-6 General . Preferred Preferrad
front to back 12-30" ) 1c-.28n# 20-25"
top to bottom 412" 5=10" 6-10"
gide ta side+* 12-30" 15.25”7 15-20~
BLOCK OF
FIG. 9
front to back G247 g-157  10-12"
top to bottom 4-12" 5-10" 6~10"
gide to side* 12a30" 15=25" 15=207
BLOCK OF
FIGS. 10~-11
and 13-16
front to back . 12-30" 15-28" 20-25"
top to bottom 4ul2™ : S=10" 6-10#
gide to side* T 12=30~ 15-25" 15.20"

+ block at its greatest dimension on an axis -
perpendicular to front surface.

.Block Structures

The composite mason:y blnck S of the inwention may
be used to build. any number of landscape structuves,
Examples of the structures which may be constructed with
the block of the present invention are eeen in Pigs. 7-
8. As can be seen in Pig. 7, the composite masonry
block of the invention may be used to build a retaining
wall 10 using individual courses or rows of blocks to

‘construct a wall to any desired height.

Generally, construction of a structure such as a
retaining wall 10 may be undertaken by first defining a



10

15

20

25

30

35

. 19

trench area beneath the plane of the ground in which to
deposit the first counrse of blocks. Once defined, the
trench is partiglly refilled and tamped or flattened.
The first course of blocks is then izid inte the trench,:
Successive courses of blocks are then stacked on top of
preceding courses while backfilling the wall with soil.

. The blocks of the present invention also allow for
the production of serpentine walls. The blocks may be
placed at an angle in relatfionship to one anather sc as
to provide a serpentine pattern having ‘convex and
concave surfaces. If the desired structure is to be
invardly curving, blocks of the inventfon may be
pasiticned adjacent each other by reduvcing either
surface 28A or 28B on one or both blacks. Such a
reduétiox_z may he completed by striking leg 24A or 248
with a chisel adjacent deflection 19, see Pigs. 1 and 4.
Deflection 19 is preferably positioned on the block back
surface 18 to allow reduction of the appropriate back
surface leg (242 or 24B) while retaining enough
potential open area for fx’.lling batween blocks.
Structures made from composite masonry blocks are _
disclosed in commonly assigned U.S. Patent No. 5,062,610
which is incorporated herein by reference.

While designed for iuse without supporting devices, a
supporting matrix may be used to anchor the blocks in
the earth £ill behind the wall. One advantage of the
black of the inwvention is that daspite the absaence of

pins, the distortion created by the block protrusions 26

when mated with insets 22A or 22B. anchors the matrix
when pressed between two adjacent blocks of different
courses. ' _

Further, the complementary design of the blocks of
the invention allow the use of blocks 40 such as those
depicted in Pigs. 1l-~6 and 10-11 with blocks 42 which are
shorter in length in the construction retaining wall
structures, (Fig. 12). Tie-backs, deadheads, and web

- matrices may all be used to secure the retaining wall
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styructure 46 in place. The genézally large pound per

' square~foot front area of the hlocks depicted herain

allows blocks such as those depicted in Pigs. 1-6 and

" 310-1i to be used in the base courses with blocks such as

those depicted in Fig. 9 used in the upper courses. In
turn, the design of all the blocks disclosed hereir
alleows the use retaining meens such as geometric _
matrices (i.e., webs), deadheads and tie backs without

pins. Such securing means may be useful in anchoring

the smaller blocks in place when used, for example,
towards the upper portion of the retaining structura.

The Stripper Shoe/Mold Assembly

the invention also comprises a heated stripper shoe,
a heated stripper shoe/mold assembly and a method of
forming concrete masonry blocks with the shoe and mold
asgembly.

The stripper shoe and mold assembly gemerally
includes a stripper shoe plate 70, having a lower side
75 and an upper side 77, ¥ig. 17A. The stripper shoe
Plate 70 may have indentations to form block details
such as thosa shown at 79 on the shoe lower side 75,
(see also 26 at Figs. 1 and 4). Heat elemants 78 may be
pdsitioned on the stripper shoe plate upper side 77.

Positioned over the heat elements 78 on the upper
surface of the shoe plate is a heat shroud 80 (shown in
o’utline) . The heat shroud lower side is configured to
cover the heat elemente 78. Once the heat shroud 80 is
positioned over the upper surface 85 of the stripper
shoe plate 70 wiring for the heat elements 78 may be
passed through the heat shroud 80 and further into the
bead assembly. : _

The assembly may alsoc comprise a standoff 590 which
attaches the assembly to the block machine head 95. The
standoff 90 is capable of spacing the stripper shoe
plate 70 appropriately im the block machine and
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insulating the head from the heat developed at the
surface of the stripper shoe plate 70.

The assembly also comprises a mold 50 having an
interior perimeter designed to compicment the cuter
pecimeter of the stripper shoe plate 70. The mold
generally has an open center 63 bordared by the mold
walls., DPositioned beneath the mold is a pallet (not
shown) used to contain the concrete fill in the mold and
transport finished blocks from the molding machine,

The stripper shoe 70 serves as a substrate on which
the heat elements 78 are contained. Further, the
stripper shoe plate 70 also functions to form the body
of the block a5 wall as detail in the blocks through
indentations 79 in the stripper shoe lower surface 75.
In use, the stripper shoe 70 functions to compress £ill
positioned in the mold and, once formed, push or strip

the block from the mold 50.
The stripper shoe plate 70 may take any number of

' degigns or forms including ormamentation or structural

features consistent with the block to be formed within

 the mold, Any number of steel alloys may be used in
-fabrication of the stripper shoe as long as these steel

alloys have sufficient resilience and hardness to resist
abrasives often used in.concrete fill. Praferably, the
stripper shoa 70 is made from steel alloys which will
resist continued comprassion and maintain machine
tolerances while also transmitting heat from the heat
elements through the plate 70 to the £i1l. In this
manner,. the total- thermal effect of the heat elements is
realized within the concrete mix. '
~ Preferably, the stripper shoe plate 70 is made from
a2 carbonized steel which may further be heat traataed
aftaer forging. FPreferred metals include steel alloys
having a Rockwell "C"~Scale rating from about 60-65
which provide optimal wear resistance and the preferred
rigidity. Generally, metals also found useful include
high grade carbon steel of 41-40 AISI (high nickel
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.content, prehardened steel}, carbon steel 40-~50 (having

added nickel) and the like. A prefarred material
includes carbon steel having a structural ASTH of A34,
Preferred steels also :.nclude AS13 or AS500 tubing, AS'I.'H
42-40 (prehardensd on a2 Rockwell C Scale to 20
thougandths of an inch). The strippar shoe plate 70 may
be formed and attached to the head assembly by any
anumber of processes known to those of skill in the art
including the nut, washer, and bolt mechanisms kpown to
those of skill in the art. '

One preferred heated stripper shoe design which
complements the block mold is shown in Fig. 13B. The -
stripper shoe comprises a first section 72 and a second
section 74, with the first section 74 having
indentations 79 on the shoe lower side 75, A heat.

‘element 78 is positioned over indentation 79. The outex

perimeter of the strippaer shoe 70 may genexrally
complement the interior outline of the mold 50. Heat
elements 78 are preferably positioned adjacent to
indentatrion 79 on the shoe lower side 75 to facilitate
the formation of that point of detail created by the |

indentations 79 in the kt.rf:pper shoe 70. While

generally shown with one form of indentation 7%, the
stripper shoe plate 70 may be capable of forming any
number of designs through indentations in tha shoe plate
lower surface 75 depending on the nature of the block to
be formed.

The invention may alsoc comprise one ar more heat
elements 79. Generally, the heat element 78 "functions
to generate and transmit radiant energy to the upper
surface 77 of the stripper shoe 70. The heat elements
are preferably positioned z=djacent indentation 79 in the
ghoe plate lower surface 75.

Generally, any type and quantity of heat elemem:s 78
may be used in accordance with the invention. However,
preferred heat elements have been found to ba those
which will withstand the heavy vibration, dirt and dust

This Sheet Has Been Reﬂlaced
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. common in this environment. Preferred heat elaments are

those which are easily introduced and removed from the
system. This allows for easy servicing of the gtripper
shoe assembly without concerms for injury to the
operator through thermal exposure or complete
disassembly of mold 50, stripper shoe 70, shroud 80, and
standoff 20.

- The heat element may comprise any number of
electrical resistance elements which may be, for
exampla, hard wired, solid state, or semiconductor
circuitry, among othars. The heat element 78 may
generally be positioned over indentations 79 in the
stripper shoe lower surface 75, Pig. i3A. By this
positioning, the heat element 78 is able to apply heat
to the stripper shoe 70 in the area where it is most
neaded, that is, whezre the block detail (in this case,
protrusion 26, see Flg. 1) is formed in the concrete mix
held by the mold. '

The heat element 78 may comprise any number of
commercially available elements. Generally, the power
provided by the heat selement may range anywhere from 300
watts up to that required by the given application.
Preferably, the power requirements of the heat element

. may range from about 400 watts to 1500 watts, more

preferably 450 watts to 750 watts, and most preferably
about 600 watts. FPower may be provided to the heat
elements by any number of power sources including for
example, 110 volt sonrces equipped with 20 to 25 amp
circuit breakers which allow the assembly to run off of
normal residential current. If available, the assembly
may also run off of powsr sources such as J-phase, 220
volt souxces ecuipped with S0 amp civcuit breakers cr
other power sources known to those of skill in the art.
However, the otherwise low power requirements of the
assembly allow use in any enviromment with minimal power

supplies.

Sheet Has Been R laced
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Elements found useful in the invention include
cartridge heaterg, available from Vulecan Electric
Company, through distributor such as Granger Industrial
Co., of Minnescia. These elements have all been found to
provide sasy assembly and disassembly in the stripper
shoe of the invention as well as gnod talerznce tG
vibration, dizt, dust, and other stresses encountered in
such an environment. _

Generally, the heat elements may be activared by
hard wiring as well as any other varjety of electrical
feeds known to those of gkill in the art. If hard
wiring is used, provision méy be made to circulate this
wiring through the shroud B0 and standoff 20 by varions
openings 88. The heat element 78 may be externally
controlled through any number of digital or analogue
mechanismes known to those of skill in the art located at
an extermal point on the black machine.

Heating the stripper shoe elements 78 allows the
formetion of block detail such as indentations ox
protrusions, or combjinations thereof without the fouling
of the shoe plate 70. Datail is essentially formed by
case hardening the concrete £f11 adjacent the element
78. This allows the formation of block detail which is
both ornate and has a high degree of structural
dntegrity. '

The invention may also comprisze means of attaching
the heat element 78 to the stripper shoe 70 such as a
heat block. Examples of attachment means for the heat.
elements 76 may be seen in conmorily assigned U.Si Patent
Application No. 07/828,03L, filed Jammary 30, 1932,
which is incorporated herein by reference.

The stripper shoe may also comprise a heat shroud 80
(shown in outline), Fig. 17A, which thermally shields or
insulates the beat elements 78 and molding machine. The
heat shroud 80 also functions to focus the heat '
generated by the heat elements 78 back onto the stripper

shoe 70.
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The heat shroud 80 may take any number of shapes of
varying size in accordange with the invention. The heat
shroud 80 should preferably contain the. heat alements
76. o this emd, the heat shroud 80 prefersbly has a
void fommed within its volume so that it may be placed
ovar the heat elements 78 positioned on the upper
suxfzce 77 of the stripper shoe 70. At the same time,
the shroud 80 is preferably positioned flush with the
sf:ipper ghoe upper surface 77.

Preferably, there is a space between the upper
surface of the heat element and the opening or void in
the heat shroud 80. Air in this additional space also
serves to insulate the standoff and mold machine from
the heat created by the heat element 78.

" Generally, the heat shroud 80 may comprise any metal
alloy insulative to heat or which is a poor conductor of
thermal energy. Metal alloys such as brass, copper, ox
compositaes thereof are all unseful in forming the heat
shroud 80. Also usefnl are alominum and fte oxides and

alloys. Alloys and oxides of aluminum are preferxed in

the farmation of the heat shrond 80 due to the ready

comnmercial availability of these compounds. Aluminum
alloys having an ASTM rating of 6061~T6 and 6063~-T52 are

| generally preferred over elemental aluminum.

The assembly may additionally comprise a head
standoff 90, attached to the stripper shoe plate 70, to
position, aid in compression, and attach the head
asgembly to the block machine.

- Generally, the head standoff 90 may comprise any
number of designs to assist and serve this purpose. The
head gtandoff may also be nsed to contain and store
various wiring or other elements of the strippar shoe
assembly which are not easily housed either on the

_ stripper shoe 70, or the haat shroud 80.

Tha head standoff 90 may comprise any number of
metal alloys which will withstand the environmental
stresses of hlock molded processes. Preferxed metale
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inciude steel alloys having'a Rockwell "Cr-Scale rating
from about 60~65 which provide optimal wear resistance
and the preferred rigidity. :

Ganerally, metals found useful in the manufacture of
the head standoff mold of the present invention include
high grade carbon steel of 41-40 AISI (high nickel
content, prehardened steel}, carbon stael 40-50 (having
added nickel) and the like. A preferred material
includes carbon steel having a structural ASTM of A36.

' Generally, the head standoff 50 may be made through any

mmber of mechanisms known to those of skill in the art.
The assembly way also comprise a mold 50. The mold
generally functions to facilitate the formation of che

' blocks. Accordingly, the mold may comprise any materisl

which will withstand the pressure to be applied to the
block filled by the head. Preferably, metal such as
steel alloys having a Rockwell "C”-Scale rating from
about 60-65 which provide optimal wear resistance and
the preferred rigidity.

- Genarally, other metals found useful in the
manufactnre of thae mold of the present invention include
high grade carbon steel of 41-~40 AISI' (high nickel
content, prehard.ehed steel}, carbon steel 40~50 (having.
added nickel) and the like. A preferred material
includes carbon steel having a structural ASTM of A36.

Mold 50 useful in the invention may take -any pumber
of shapes depending on the shape of the block to be
formed and be made by any number of means known to those

“of skill in the art. Generally, the mold is produced by

cutting the steel stock, patterning the cut steel,
providing an initial weld to the pattern mald pieces and
hest treating the moid. Heat treating generally may
take place at temperaturaes ranging from about 1000°F to
about 1400°F from 4 to 10 hours depending on the ability -
of the steel to withstand processing and not distort or
warp. After heat treating, final welds are then applied

to the pieces of the mold.
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Turning to the individual elements of the mold, the
mold walls gemerally function according to their form by
withsfnndi.ng the prassure created by the block machine.
Further, the walls measure the height and the depth of
resulting blocks. The mold walls must be made of a
thickness which will accommodate the processing
paramerers of the block formation given a spacific mold
composition. -

ngerally, as can bea seen in FPig., 17B, the mold
comprises a front surface 52, back surface 54, as well
as 2 first side suxface 51, and a second side surface
58. As noted, each of thase surfaces funetion to hold
£11} within a contained arez during compression, thus

- resulting in the formation of a block. Accordingly,

each of these mold surfaces may take & shape consistent
with this function.

The mold side walls, 51 and 58, may also take any
shape in acegrdance with the function of the mold.
Preferably, the side wzlls each comprise an excension 64
which are useful in forming the insets 222 and 22B in
the block of the invention, gee Fig. 1. In oxder to
fora insets 22A and 22B in the block of the inventioxn,
extension 64 way have a dimension which is fairly
regular. aver the depth of the mold. _

However, if insets 22A and 228 are reguired which
have a conical shape as seen in Pigs. 2 and 5, the
extensions may be formed to have a width at the cop of
the mold which is greater than the width of the
extension at the bottom of the mold.. This w:Lll result
in the insets 22a and 22B which are seen in the various
embodiments of the block of the imvention shown in Fige.-
1-6 as well as Pigs. 9-11 while also allowing stripping
of the block from the mold 50 during processing.

The mold may preferably also cbnlprise one or more
support bars 60 and core forms 2. The support bars 60
hold the core forms 62 in place within the mold cavity
€3. Here agaln, the support bars may take any shape,'
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gize, or material composition which provides for these
functions.

As can be seen more cleaxly in Fiq. 17B, support bar
60 is preferszbly long enough to span the width of the
mold 50 xesting on opposing side walls 51 and 59. The
support bar 60 functions to hold the core 62 within the
mold centxal opening 63, Complementing this function,
the supporﬁ-bar 60 is generslly positioned in the

" central area 63A of the opposing side walls 51 and 58.

The core forw 62 may also be held in place by an
additionzl support 62A (shown in cutline) placed between
the back wall 54 of the mold 50 and the core form 2.

" Support har 60 mey alsc be held in place by a bracket 85

affixed above and around the outer perimeter of the mold
50 at the edges of walls 51, 52, 58, and 54. The use of
these various support structures reduvces core form

vibration during the molding process.
" As can be seen in the ontline on Fig. 17B, the core

- form 62 are supported by bar 60 which span the width of

the mold 50 resting on the opposing side walls 51 and
58. The core forms have any number of functions. The
core formg 62 act to form voids in the resnlting
camposite magsonry block. In turn, the core forms
lighten the blocks, reduce tha amount of £ill necessary
to make a block, and add to the portability and
handleability of the blocks to assist in tr}msport and
placement of the hlocks.

Also prefaerred as can be seen in the view provided .
in Fig. 13B, the core form 62 is affixed to the support
ber 60 at insert regions 60A. These insert regions 60A
assist in positioning the core forms. As can be seen,
the support bar 60 projects upwards f£rom mold S0. 2s a
result, the stripper shoe 70 and stand off B0 may be
partitioned or split as can be seen by openings 76 and
96, respectively (Fig. 17A). The separate sections of
the shoe 70 and stand off will allow adequate -
compression of the £111 without obstrm:tion by the

U
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support bar 60. In turn, the various sections of the
stripper shoe 70 and stand off 90 may be held in place
by the head 95. :

¥hile the mold of tha ipvention may be assembled
through any number of means, one manner is that shown in
Fig. 17B. Preferahly, the mold is held in place by two
puter beamg 55 and 56, each of which have an intarior
indentation, 61 and 67 respectively. &s can be seen,
bolt elements 57 may be fir into the front wall 52 and
back wall 54 of the mold 50. The side walls 51 and 58
of the mold may be held in the outer beams of the mold
by nut plates §5 sized to f£it in indentations 61 and 67.
In turn the nut plates &5 may be held within the outer
beam indentations 61 by bolt means 53. In this manner,
the mold 50 may be held in place even though constructed
of & pumber of pieces. o

Block Molding

An additional aspect of the present invention is the
process for casting or forming the composite masonry
blocks of this invention using a masonry block mold
assembly, Figs. 13A and 13B. Generally, the procass for
making this invention includes block molding the
composite masonry block by £illing a block mpld with mix
and casting the block by compressing the mix in the mold
through the application of pressure to the exposed mix
at the open upper end of the block mold. an ocutline of
the process can be seen in the flow chart shown in Fig.
18. _
In operation, the assembly is generally positioned
in the block molding machine atop of a removable or
slidable pallet (not shown). The mold 50 is then loaded
with block mix or fill. As configured in Figs. 17A and
178, the mold 50 is set tp form one block. Once formed
and curad, these blocks may be split along the

 deflactions created by flanges 66 which may be

positioned on the interior of sidewalls of the mold.
Prior to compression, the upper surface of the mold is

is Sheet Has Been Re; ‘i
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aa
vibrated to settle the £ill and ascraped ar raked with
the feed box drawer (not shown) to remove any excess
£ill. The mold is then subjected to compression
directly by the strippexr shice 70 throngh head assembly.

Opon compression, the stripper shoe 70 forces block
fill vowaxrds either end 'of the mold and into the
stripper shoe indentation 79 to creete a protrusion 25
in the formed block, see Fig. 1. This indentatian may
range in gize for example from about 1 to 3 inches,
preferably about 1-1/2 to 2-1/2 inches, and most
preferably about 1-3/4 to 2 inches.

In accordance with the invention, this indentation
79 is heated by elements 78 sc that protrusions 26 of
minimal zize and varying shape may be formed without the
build wp of £ill on the stripper shoe 70 at indentation
79. By doing so, the assembly may be used in the
automatic manmfacture of blacks by machine.

Blocks may be designed around any number of
different physical properties in accordance with ASTM
Standards dependirg upon the ultimate application for
the block. Fox example, the fill mey comprise from 75
to 95% aggregate being sand and gravel in varying ratios
depending upon the physical characteristics which the
finished block is intended to exhibit. The £ill
generally also comprisas some type of cement at a
concentration ranging from 4% to 10%. Othér .
constituents may then be added to the fill at various
trace leveles in order to provide blocks haviag the
intended physical characteristics.

Generally, once determined the f£ill constituents may
be mixed by combining the aggregate, the sand and rock
in the mizer followed by the cement. After ome to two
and one-half mimutes, any plasticizers that will be used
are added. Water is then introduced into the £i11 in
pulses aver a one to two minute period. The
concentration of water in the mix may be monitored

‘electrically by noting the electrical resistance of the
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mix at varions times during the process. While the
amount of water may vary from one £ill formulation to
another £il1 formulation, it generally ranges from about
1% to akout 6%. '

Once the mold has been filled, leveled by means such
ag a feed box drawer, and agitared, a comprassion
mechanism such as & head carrying the inventive assembly
converges on the exposed surface of the fill. The
stripper shoe assembly 30 acts to compress the £ill
within the mold for a period of time sufficient to fomrm
a spolid contiguous product. Generally, the compression
time may be angwhere from 0.5 to 4 saconds and more
preferably about 1.5 to 2 seconds. The compression
pressure applied to the head ranges from about 1000 to
about 8000 psi and preferably is about 4000 psi.

Once the compression pexiod is over, the strippexr
shoe 70 in combination with the underlying pallet acts
to strip the blocks from the mold 50. At this point in
tizie the blocks are formed. Any block machine known to
those of skill in the art may ba used in accordance with
the invention. One machine which has basen found usaful
in the formation of blocks is a Besser V~3/12 block
machine. . )

Generally, during or prior to compression the mold
may be vibrated. ' The f£ill is transported from the miger
to a hopper which then £ills the mold 50. The mold is
then agitated for wp to 2 to 3 seconds, the time
necessary to ensure the f£ill has mniformly spread
throughout the mold. The blocks are then formed by
compressive action by the compressive action the head.
Additionally, this vibrating may occur in comncert with
the compressive actian of the head onto the £i11 in the
mold. At this time, the mold will be vibrated for the
time in which the head is compressed onto the fill.

Once the blocke are formed, they may ke cured
through any means known to those with skill in the art.

Curing mechanisms guch as simple air curing,
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autoclaving, steam curing or mist curing, are all useful
mathads of curing the block of the presant invention.
Air curing simply entails placing the blocks in an
envivonment where they wfill be cured by open air over
time. Autoclaving entails placing the blocks in a
pressurized chamber at an elevated temperature for a
certain period of time. The pressure in the chamber is
then increased by creating a steady mist in the chamber,
After curing is complete, the pressure is released from
the chamber which in turns draws the moisture from the

blocks.

Another means for curing blocks is by steam. The
chamber temperature Ils slowly increased over two to
three hours and then stabilized during the fourth hour.
The steam is gradually shut down and the blocks arae held
at the eventunal temperatuxe, gemerally around 120 -
200°F for two to three hours. The heat is then turned
off and the blocks are sllowed to cool. In all
instances, the blocks are generally allowed to sit for
12 to 24 hours bafore being stacked or stored. Critical
to curing operations is a slow increase in temperature.
If the temperature is increased too quickly, the blocks
may "case-harden”. Case hardening occurs when the outex
shell of the block hardens and cures while the inner
region of the block remaing uncured and moist. While
any of these curing mechanisms will work, the preferred
mechanism is autaclaving.

Once cured the blocks may be split to create any
qnumber of functional or aesthetic features in the .
blocks. Splitting means which may be used in the
invention include manual chisel and hammer as well as
machines known to those with skill in the art. Flanges
66 (Fig. S) may be positioned on the interior of the

" mold 50 side walls to provide a natural weak point or

fanlt which facilitstes tha splitting action. The
blocks may be split in a manner which provides a frant
surface 12 which is smooth or coarse (Figs. 1-6 and
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Pigs. 9-11), single faceted (Pig. 1) or multifaceted
(Pig. 4), as well as planar or curved. For example, the
blocks may be split to provide a faceted front surface
as ghown in Pigs. 46 by surfaces 125, 12, and 128.
Preferably, splitting will be completed by an automatic
hydranlic splitter. When spiit, the blocks may.be cubed
and gtorsd. Once split, the blocks may be cubed and
stored. '

The above discussion, examples, and embodiments
{llustrate our current understanding of the invention.
However, since many variacions of the invention can be -
made without departing from thae spirit and scope of the

invention, the invention resides wholly in the claims

hareafter appendﬂd
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COMPOSITE MASONRY BILOCK

WHAT IS CI-AIBIED Is: ,

1. A pinless composite masonry block camprising a
front surface and a back surface adjoined by first and
gsecond side surfaces, a top surface and a bottom surface

5 each lying adjacent said front, back, and firat and
second side surfaces. ’ '
each of said side surfaces having an insert
spanning from said block top surface to said block

botrom surface, _
10 said block top surface comprising one or mora
| protmsu.arm . of said pra‘crusians positioned adjacent
said first and second inset on said block top
suxface,
said block back surface comprising first and
15 second legs, maid first leg extending from the wall
back surface beyond the plane of said bhlock first
said surface and said second leg exteénding from the
‘ wall back surface bheyond the plane of said block
. second side surface.
20 2. The block of claim 1 wherein said block from
surface is substantially planar. :
3. The block of claim 1 wherein said block front

surfaces is faceted.
4.  The block af claim 1 wherein said block front

25 sgurface is ocutwardly curving.
5. A retaining wall structure, said reta.tnmg wall
structure comprising one or more courses, each of said
courses comprising one or more composite masanxy blocks,

each .of said composite masonry blocks comprising a front
30 esurface and a back surface adjoined by first and second

gide surfaces, a top suxface and 2 bottom surface each

lyimg adjacent said front, back and first and second

side surfaces,

_ each af said side surfaces hav.i.ng an inset
35 spamning from said black top surface to said block

bottom suxface,
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said block top surface comprising one or more
protrusions, each of said protrusions positioned
adjacent said first and second inset on said block

: top surface, -

5 : said block back surface comprising first and
gecond legs, said first legs extending from the wail
back surface beyond the plane of said block first
side surface and said second leg extending from the
wall back surface beyond the plane of safd block

10 second side suxface. :

6. The retaining stxucture of claim 5 wherein gaid
structure comprises at least two coursez wherein the
blocks of said upper course comprise insets which are
seatad on the protrusions of the black of said lower

15 course. _

7. The structure of claim 6 wherein said retaining
structure comprises a supporting matrix positioned
betveen adjacent blocks of said upper and lower courses.

- The structure of claim 7 wherein said supporting

20 matrix comprises tie backs positioned between the blocks
of said upper and lower courses.

9. The structure of claim 8 wherein said supporting
‘matrix comprises a contimuous webbing positionad between
the blocks of said uppexr and lower courses. i

25 - 10. A block mold assembly comprising:

(2) a stripper shoe, said stripper ‘shoe having
a top side and a bottom side, said shoe bottom side
having one or more dep:essions, said shoe top side
comprising one or more heating element p051tloned

30 . over said shoe bottom side depressions; and’

(b) a block mold having a central opening and
shaped to receive said stripper shoe, said mold
having a front, back, and first and second sides.

_ 11. The mold assembly of claim 10, wherein said

35 stripper shoe comprises a first section and a second

- sectiomn, said mold first section having two depressions
in said shoe bottom side, said depressions aligned
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parallel to said mold front, said shoe further

comprising first and second hesting elements each

positioned on said shoe top side over said shoe

depxressions, said shoe £irst and second sections shaped
5 To be received in said mold.

12. A pinless composite masanry block mmpv-i sing a
front surface and a back surface adjoined by first anmd
second side surfaces, a top surface and a bottom surface
each lying adjacent said front, back, and f£irst and

10 second side surfazces, .

said block top surface comprising one or more
protrusions positioned on said block top surface said
protrusion comprising first and second gide surfaces,
said first side surface is angled to interlock with one

15 or more blocks positioned adjacent said composite
' masonry block, and said second side surface angled to
facilitate manufacture,

13, <The block of clepim 12 wherein said protrusion
first side surface has an angle which ranges from about

20 0° to 1i0° fxom vertical.

14. The block of claim 12 wherein said protrusion
second side surface has an angle which ranges from abom:
10° to 25° f£rom vertical.

15.  The block of claim 12 wherein each of said side

' 25 surfaces have an ingset spanning from said block top
surface to said block bottam surface and wherein a
portion aof said block top surface comprises a protrusian
which spans between said insets.

16. The block of claim 12 wherein said protrusion

30 first side surface has an angle of about 5° £rom _
vertical and sald protrusion second gide surface has an
angle of abomt 20° from vertical, said block comprising
first and second side surfaces each having first and
second insets, respectively, wherein a portion of said

35 block top surface comprises a protrusion spanning from
sajd first inmet to second inset.

-
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17. A retaining wall structure, said retaining wall
structure comprising one or more courses, each of said
courses comprising one or more composite masonry blocks,
each ¢f said composite masonxy blocks compriszng a front

5 surface and a back surface adjoined by first and second
side surfaces, a top surface and a bottom surface each
lying adjacent said front, hack and first and second
side surfaces, -

wherein at least one of said block top surfaces

10 comprises a protrusion positioned on said block top
purface said protrusion comprising a first side
surface and a second side surface, wherein said

irst side surface is angled to interlock with one
or more blocks positioned adjacently, and said

15 second side surface is angled to facilitate
manufacture. )

18. The structure of claim 17 wherein safid
retaining structure comprises'a supporting matrix
positioned between adjacent blocks of said first and

20 second courses. ' .

' 18. The structure of claim 17 wherein =zafd
protrusion second side surface has an angle which ranges
from sbout. 10° to 25° from vertical.

20. A block mold assembly comprisings:

25 o a stripper shoa, said stripper shoe having a
top side, & bottom side and an outer edge, said shoe
bottom side having one or more depressions, wherein
said depression {8 contiguous with said shoe outer.

- edge in at least one point, said shoe top side’

30 comprising one or more heating element positionad
over said shoe bottom side depressions.

2l. The asseﬂbly of claim 20 wherein said heated
stripper outer edge comprises a first side edge and a
second side edge, said shoe depression spans a portion

35 of said shoe bottom side from said outer edge first side

edge to said outer edge second side edge.
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22. A pinless composite masonry block comprising a
front surface and a back surface adjained by first and
gecond side surfaces, a top surface and a bottom surface
each lying adfacent gaid front, back, and first and
second side surfaces, :

each of said side surfaces having an inset’
spanning from said block top surface to said block
bottom surface,

said block top surface comprising one or more
protrusions positioned adjacent said first and
second ingset on said block top surface, _

gaid block back surface comprising first and
gszond legs, said first leg extending from the wall
back surface beyond the plane of said block first
side surface and said second leg extending from the
wall back surface beyond the plane of said block

~ second side surface wherein said first and second

legs angle towards said block front surface.

23. The block of claim 22 wherein said block front
surface is substantially planar. '

24. The block of claim 22 wharein said block front
surface is faceted. .

25. The block of claim 22 wherein said block front
surface is outwardly curving.

26. The block of claim 22 wherein said block
protrusions comprises first and second oblong sections
between which is positioned a joiming section, said
joining section having a narrower width than either of
said first and second oblong sections.

- 27. A retaining wall stoucture, said retaining wall
st:uctnre.cbuprising one or more courses, each of said
courses comprising ome or more composite mascnry blocks,
each of said composite masonry blocks compriging a front
surface and a back surface adjoined by first and second
side surfaces, a top surface and a bottom surface each
lying adjacent said front, back and first and second'

gide surfaces,

wwmm . mm

|

Sheet Has Bee

|

Rewlan s

i



10

15

20

39

each of said side surfaces having an inset
spamning from said block tap surface to said block
bottom surface,
said block top surface comprising & protrusion
positioned adjacent said first and second inset on
gaid block tap surface, -
said block back smrface comprising first and
second legs, said first legs esctending frxom ths wall
back surface beyond the plane of said block first
sfde surface and said second leg extending from the
-wall back surface beyond the plane of said block
second side surface wherein said first and second
legs angle tawards said block front surface.
26. The structure of claim 27 wherein said
retaining structure comprises a supporting matrix
positioned between adjacent hlo:ks of said uwpper and

lower conrses.
29. The structure of clai.m 28 wvherein safd

supporting matrix comprises tie backs positioned between

the bl  of said upper and lower courses.

30. The structure of claim 28 wherein said
supporting matrix comprises a continuous wabbing
positioned between thes blocks af said upper and lower
courses. :
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