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(57) ABSTRACT

A molded concrete U-wall construction block including a
molded concrete U-wall construction block structure formed
from cured concrete poured about a block cage made from
reinforcing material during a block manufacturing process.
The block cage includes an open aperture formed in each of
its stem reinforcing portions. During the block manufactur-
ing process, the first and second support members of a
support mechanism are inserted within the open apertures
formed in the stem reinforcing sections of the block cage,
and cooperate with the open apertures of the block cage so
as to (i) support the block cage when being loaded into a
block manufacturing machine, (ii) define central apertures
molded in each stem portion of the concrete U-wall con-
struction block structure, and (iii) lift the molded concrete
U-wall construction block when being unloaded from the
machine.
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Load a front face panel forming liner of the appropriate thickness upon
- the framework structure of the block molding machine, that is adequate | A
to form a concrete U-wall construction block having a front panel of a

Lower the core molding assembly between the stem sections of the

steal reinforcement cage, designed for molding a concrete U-wall B

construction block using the U-wall construction block manufacturing
| machine, as illustrated in FIG. 7C.

| by protracting the core molding assembly and engaging the stem L C
section of the steel reinforcement cage, as lllustrated in FIG. 7D.

;

Use a crane to liff up the core molding assembly and steel
reinforcement cage, and move the same towards the U-wall L
construction block molding machine, as Hlustrated in FIG. 7E.

!

- Use a crane to load the core molding assembly and steel
| reinforcement cage onto the front face panel forming liner that has £
been installed in the block molding machine at Block A

’

Adjust the retractable/protractable support mechanism to which the
crane is attached so that the inner stem jacket panels are spaced from
each other a sufficient distance that will form concrete stem sections
having a thickness specified by the civil engineer for the application at o I
hand; then lock the support mechanism into its determined

- configuration; and thereafier remove the crane from the installed core
molding assembly, as illustrated in FIG. 7F.

FIG. 6A
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Rotate the inner pour covers are upwardly, and rotate the hinged outer
stem jacket panels are upwardly and fowards the outer surface of the e G
metal cage, so that they are aligned fogether, as lustrated in FIG. 7G.

!

Aligned the hinged outer stem jacket doorsipanels so that the stem |y
wall screws can be installed therethrough, as fllustrated in FIG. TH.

'

Rotate the end rails upwardly and then close the same, and thereafter
rotate the side stem jacket panels and rails upwardly and then close |1
the same, as illustrated in FIG, 71

!

install the center cover panel {i.e. plain or beam style) as illustrated in
FIG. 74,

Close the inner stem jacket and outer stem jacket pour covers, and ‘
prepare the mold assembly for pouring concrete into the stems e K
sections of the construction block, as dHlustrated in FIG. 7K.

:

Fill both the face section and stem sections of the U-wall construction
block with poured concrete, and after concrete pouring is completed, .y
allowed the poured concrete to cure Yor a sufficient time period, as
fliustrated in FIG. 7L.

®

FIG. 6B
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| After the cement U-wall construction block has been cured and formed, |y
| remove the stem wall screws, as illustrated in FIG. 7M.

!

| Lift off and remove the center cover panel from the rear surface of the
- front wall portion of the concrete U-wall construction block, and then

| open and rotate the inner and outer stem jacket pour covers off and e N
| away from the rear surfaces of the front wall portion of the concrete U-
| wall construction block, as dllustrated in FIG. TN

’

| Open and rotate the side stem jacket panels and rails completely away
| from the stem sections of the concrete U-wall construction block, as e O
| illustrated in FIG. 70,

| Rotate the outer stem jacket doors/panels partially away from the stem
- sections of the formed U-wall construction block, and rotate the side end| _p
| rails down and away from the sides of the front wall section of the
| concrete U-wall construction block, as ilustrated in FIG. 7P,

'

Move the side stem jacket panels completely away from the stem
- sections of the congrete U-wall construction block, as dlustrated in FIG. e ()

o l

| Use a crane to lift up the core molding assembly engaged with the

| concrete U-wall construction block, and move the concrete block and
the core molding assembly out of the molding machine, as llustrated in R
| FIG. 7R, revealing the front wall face forming liner installed in the
| molding machine.

FIG. 6C
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Lower the molded concrete U-wall construction block onto a stable R
surface, and then arrange the core molding assembly in its retracted
configuration, and disengage the molded U-wall construction block
therefrom, by pulling the inner stem jacket panels away from the stem
sections of the concrete U-wall construction block, as llustrated in

FIGS. 7S and 77.

Lift the refracted core molding assembiy out from the moildad concrete
U-wall construction block, so that the core molding assembly isready | v
for use in manufacturing the next concrete U-wall construction block,
as tlustrated in FIG. 7U.

FIG. 6D
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FIG. 7B

FIG. 7A
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FIG. 7D

FIG. 7C
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FIG. 71

FIG. 7H
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FIG. 7K

FIG. 74
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FIG. 7TM
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FIG. 70
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FIG. 7Q
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16A
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MOLDED CONCRETE U-WALL
CONSTRUCTION BLOCK EMPLOYING A
METAL REINFORCEMENT CAGE HAVING
STEM REINFORCEMENT PORTIONS WITH
OPEN APERTURES FORMED THEREIN FOR
MULTIPLE PURPOSES

[0001] The Present Application is a Continuation of co-
pending application Ser. No. 14/549,910 filed Nov. 17, 2014,
which is a Continuation of application Ser. No. 12/987,218
filed Jan. 10, 2011, now U.S. Pat. No. 8,888,481, which are
commonly and jointly owned by Stable Concrete Structures,
Inc. and Concrete Systems, Inc., and incorporated herein by
reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an improved
method of and machine for manufacturing U-wall type
construction elements for building soil retaining walls and
the like, and a method of operating the same with improved
levels of efficiency.

Brief Description of Related Art

[0003] Retaining walls are widely used in a variety of
architectural and site development applications including,
for example, office developments, commercial complexes,
industrial sites, residential developments, waterfront and
coastal structures, and highway cut and fill areas. In such
applications, it is not uncommon for the height of retaining
walls to exceed 20 feet or more. In nearly all applications,
such retaining walls must provide stability against pressures
exerted by back fill soil and heavy surcharge loads, and thus
be self-supporting.

[0004] Self-supporting retaining wall systems are well
known.
[0005] One popular construction block for self-supporting

retaining wall systems is disclosed in U.S. Pat. No. 4,592,
678 to McNinch, Jr., et al., which comprises a horizontal
cross-section defining a double “T” shape, where the top of
the double “T” defines vertical face member and the stem of
each “T” defines a generally planar leg member. Notably,
elongated tension/reinforcing rods passing through verti-
cally extending holes formed in each leg member are
required in order to (i) prevent each stacked block from
moving relevant to one another, (ii) achieve vertical align-
ment of stacked blocks, and (iii) create resistance from
overturning moments. While providing a modular construc-
tion, such prior art construction blocks and retaining walls,
nevertheless suffer from several significant shortcomings
and drawbacks.

[0006] Another popular construction block for self-sup-
porting retaining wall systems is disclosed in U.S. Pat. No.
5,163,261 to O’Neill, Sr., which comprises a face panel and
a plurality of protruding arms. The face panel has a forward
wall, a rearward wall, side walls and a top and bottom wall.
Such protruding arm extends from the rearward wall of the
face panel, and each have an upper wall, lower wall, a back
wall and side walls. The upper and lower walls of these
protruding arms are each provided with engaging means for
facilitating stacking of at least a portion of the protruding
arm of one construction element, on top of at least a portion
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of the protruding arm of another construction element, and
preventing relative sliding movement therebetween.

[0007] InFIGS. 22 through 24 of U.S. Pat. No. 5,163,261,
apparatus is disclosed for molding the U-wall construction
elements. As disclosed, the apparatus comprises a face panel
mold portion, and a protruding arm mold portion for each
protruding arm. The apparatus is typically made from wood
or steel panels held together with bolts and nuts, and also
includes support means for supporting each protruding arm
mold portion substantially vertically upright while the face
panel mold portion is cooperatively positioned with respect
to the vertically upright protruding arm mold portions. In
such a configuration, when concrete or like molding material
is poured into the protruding arm mold portions, the concrete
fills up the face panel mold portion to a predetermined level.
Only after the concrete sets or partially cures in the face
panel portion of the block mold, then the protruding arm
mold portions can be filled up with concrete.

[0008] While the U-wall construction element disclosed in
U.S. Pat. No. 5,163,261 has many advantages over the prior
art, conventional techniques for manufacturing this U-wall
construction block suffer from a number of significant
shortcomings and drawbacks.

[0009] Conventional methods of U-wall block manufac-
ture require the use of different molds for different sized or
dimensioned construction blocks.

[0010] Conventional methods of U-wall block manufac-
ture requires a specific sequence of concrete pouring and
curing operations during block molding processes, requiring
longer times for concrete block manufacture.

[0011] Conventional methods of U-wall block manufac-
ture require different molds to provide different textures to
the U-wall construction blocks.

[0012] Conventional methods of U-wall block manufac-
ture require large amounts of manual labor which is expen-
sive and requires costly human management.

[0013] Conventional methods of U-wall block manufac-
ture also creates unnecessary risks to workers required to
handle the molds and forms used during prior art construct-
ing procedures.

[0014] Thus, there is clearly a great need in the construc-
tion art to provide a new and improvement way of and
means for manufacturing U-wall construction elements
while avoiding the shortcomings and drawbacks of prior art
methodologies and apparatus.

OBIJECT AND SUMMARY OF THE PRESENT
INVENTION

[0015] Accordingly, it is a primary object of the present
invention to provide an improved method of and a machine
for molding U-wall type wall construction blocks and ele-
ments, and a method of operating the same in a high-
efficiency manner, while avoiding the shortcomings and
drawbacks of prior art methodologies.

[0016] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks.

[0017] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks having dif-
ferent front wall thickness (e.g. 6", 8" or 12") and stem
section thicknesses that can be achieved by simply adjust-
ments made to the molding machine during setup opera-
tions.
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[0018] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks in a highly
efficient manner using a minimum amount of human labor.
[0019] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks in an auto-
mated manner under the control of automation and control
subsystem.

[0020] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks which results
in lower manufacturing costs, and allows higher quality
control during manufacturing operations.

[0021] Another object of the present invention is to pro-
vide such an improved machine for manufacturing concrete
U-wall construction blocks having stem portions with cen-
tral apertures formed therein that help anchor the construc-
tion blocks within the Earth’s soil when used to construction
retail wall systems.

[0022] Another object of the present invention is to pro-
vide such an improved method of moving concrete U-wall
construction blocks within a factory environment using
reinforced steel cages having stem portion with central
apertures that are engaged by cylindrical support structures
provided in a central molding assembly employed in the
block manufacturing machine.

[0023] Another object of the present invention is to pro-
vide such an improved method of and machine for manu-
facturing concrete U-wall construction blocks, each having
a front wall thickness that is determined by the thickness of
a front wall surface forming liner that is installed in the
block manufacturing machine prior to the block molding
process.

[0024] Another object of the present invention is to pro-
vide such a block manufacturing machine comprising a
system of molding jacket panels including a retractable/
protractable core molding assembly providing a pair of
inside stem jacket panels that are adjustably supportable in
a substantially parallel manner during the molding process.
[0025] Another object of the present invention is to pro-
vide such a block manufacturing machine, wherein during
the block molding process carried out by the machine, the
front wall portion is molded facing downwardly toward a
horizontal support surface (e.g. ground surface of the factory
or plant) and completely enclosed in one or more molding
jacket panels specified above.

[0026] Another object of the present invention is to pro-
vide such a block manufacturing machine, wherein before
carrying out the block molding process, the thickness of the
front wall portion of the U-wall construction block is set by
determining the proper thickness of a front wall surface
forming liner, and then installing the front wall surface
forming liner within the system of molding jacket panels.
[0027] Another object of the present invention is to pro-
vide such a block manufacturing machine, wherein thick-
ness of the stem portions of the U-wall construction block is
set by determining the proper distance between the pair of
inside stem jacket panels supported in a parallel manner by
retractable/protractable support mechanism during the block
molding process. Another object of the present invention is
to provide such a block manufacturing machine wherein,
after determining the thickness of the front wall portion and
stem portions of the U-wall construction block, installing a
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proper thickness front wall surface forming liner in the
molding apparatus, and adjusting the distance between the
inside stem jacket mold panels, concrete is poured or
injected through pour openings in the molding apparatus, to
form in various possible ways, the front wall portion and
stem portions of the concrete U-wall block, in a high-
efficiency manner

[0028] It is another object of the present invention to
provide an improved method of manufacturing a U-wall
construction element, which can accommodate a variety of
construction specifications and requirements.

[0029] Another object of the present invention is to pro-
vide a fully-automated robotically-controlled factory for
manufacturing concrete U-wall construction blocks using a
minimum number of human operators, and resulting in
lower manufacturing costs, higher efficiencies, and higher
quality control standards, during block manufacturing and
inspection operations.

[0030] These and other objects of the present invention
will become more apparent hereinafter and in the Claims to
Invention appended hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] For a further understanding of the Objects of the
Present Invention, reference is made to the following
detailed Description of the Preferred Embodiments which is
to be taken in connection with the accompanying Drawings,
wherein:

[0032] FIG. 1A is a front perspective view of a U-shaped
retaining wall construction element (“U-wall construction
block™) showing it pair of anchor arms protruding from the
front wall panel;

[0033] FIG. 1B is a rear perspective view of a U-shaped
retaining wall construction element showing it pair of
anchor arms protruding from the fear side of the front wall
panel;

[0034] FIG. 1C is a front elevated view of the front wall
portion of the U-shaped retaining wall construction element
shown in FIG. 1A;

[0035] FIG. 1D is an elevated side view of the U-shaped
retaining wall construction element shown in FIG. 1A;
[0036] FIG. 1E is a plan cross-sectional view of the
U-shaped retaining wall construction element shown in FIG.
1A, showing the circular aperture formed in each anchor arm
of the construction element;

[0037] FIG. 2 is a schematic system block diagram show-
ing the components of the automated U-wall construction
block manufacturing plant or factory according to the pres-
ent invention;

[0038] FIG. 3A is a first perspective view of the U-wall
construction block molding machine of the present inven-
tion, shown arranged in its block molding configuration, but
without a block cage (made of reinforcement steel) loaded
into the block molding machine;

[0039] FIG. 3B is a second perspective view of the U-wall
construction block molding machine of the present inven-
tion, shown arranged in its closed block-molding configu-
ration, but without a block cage (i.e. metal form) loaded into
the block molding machine;

[0040] FIG. 4A is a third perspective view of the U-wall
construction block molding machine of the present inven-
tion, shown arranged in its closed block-molding configu-
ration, but without a block cage loaded into the block
molding machine;
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[0041] FIG. 4B is an elevated end view of the U-wall
construction block molding machine of the present inven-
tion, shown arranged in its closed block-molding configu-
ration, and also, showing parts thereof in phantom to show
the open cage-loading configuration,

[0042] FIG. 4C is a plan view of the U-wall construction
block molding machine of the present invention, shown
arranged in its closed block-molding configuration, and also,
showing parts thereof in phantom to show the open cage-
loading configuration;

[0043] FIG. 4D is a plan view of the U-wall construction
block molding machine of the present invention, shown
arranged in its closed block-molding configuration, and also,
showing parts thereof in phantom to show the open cage-
loading configuration;

[0044] FIG. 5 is an exploded diagram showing the com-
ponents of the U-wall construction block molding machine
of the present invention in a disassembled state;

[0045] FIGS. 6A through 6D set forth a flow chart describ-
ing steps involved during manufacture of cement U-wall
construction blocks using the U-wall construction block
molding machine of the present invention;

[0046] FIG. 7A is a perspective view of a cement U-wall
construction block that has been manufactured using the
U-wall construction block molding machine of the present
invention, and showing its core molding assembly thereof
being disengaged from the molded U-wall construction
block, while arranged in its retracted configuration;

[0047] FIG. 7B is a perspective view of the cement U-wall
construction block of FIG. 7A showing the core molding
assembly of the molding machine being lifted up and away
from the U-wall construction block, revealing clearly its
inner stem jacket covers, each having a hinged inner pour
cover connected thereto, and a support hub for engaging
within a matched aperture formed in the molded cement
U-wall construction block;

[0048] FIG. 7C is a perspective view of the core molding
assembly of the molding machine shown being lowered
between the stem sections of the steel reinforcement cage
designed for the U-wall construction wall block to be
manufactured using the U-wall construction block molding
machine of the present invention;

[0049] FIG. 7D is a perspective view of the core molding
assembly showing its support cylinders engaged with the
central apertures formed in the stems sections of the steel
reinforcement cage, for the U-wall construction block to be
manufactured using the U-wall construction block molding
machine of the present invention;

[0050] FIG. 7E is a perspective view of the core molding
assembly and steel reinforcement cage for a U-wall con-
struction block, shown suspended by a crane and being
installed within the U-wall construction block molding
machine of the present invention, while arranged in its
protracted cage-loading configuration;

[0051] FIG. 7F is a perspective view of the core molding
assembly and steel reinforcement cage, shown loaded/posi-
tioned onto the front face panel forming liner that has been
installed in the block molding machine of the present
invention, while the core molding assembly is its arranged
in its protracted cage-loading configuration;

[0052] FIG. 7G is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the core molding assembly loaded on the front
panel forming liner installed in the machine, with the inner
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pour covers rotated upwardly, and the hinged outer stem
jacket panels rotated upwardly and towards the outer surface
of the metal cage, and aligned together;

[0053] FIG. 7H is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the core molding assembly and metal cage loaded
in the machine, and the hinged outer stem jacket doors/
panels aligned so that the stem wall screws can be installed
therethrough;

[0054] FIG. 71 is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the core molding assembly and metal cage loaded
in the machine, the end rails rotated upwardly and closed,
and the side stem jacket panels and rails rotated upwardly
and closed;

[0055] FIG. 7] is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the core molding assembly and metal cage loaded
in the machine, and center cover panel (i.e. plain or beam
style) installed;

[0056] FIG. 7K is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the core molding assembly and metal cage loaded
in the machine, the inner stem jacket and outer stem jacket
pour covers closed, and the mold assembly ready to pour
concrete into the stems sections of the construction block
being molded about the metal cage;

[0057] FIG. 7L is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing both the face section and stem sections of the
U-wall construction block filled (i.e. poured) with concrete
after the concrete pouring process completed, and the con-
crete allowed to cure for a sufficient time period;

[0058] FIG. 7M is a perspective view of the U-wall
construction block molding machine of the present inven-
tion, showing the stem sections and face section of the
cement U-wall construction block formed and contained
within the molding assembly of the block molding machine,
and the stem wall screws withdrawn ready for removal;

[0059] FIG. 7N is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the center cover panel (i.e. plain or beam style)
lifted off and removed from the rear portion of the formed
U-wall construction block, and the inner and outer stem
jacket pour covers opened and rotated off and away from the
rear surfaces of the front section of the formed U-wall
concrete block;

[0060] FIG. 70 is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the side stem jacket panels and rails opened and
rotated completely away from the stem sections of the
formed U-wall construction block;

[0061] FIG. 7P is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the outer stem jacket doors/panels rotated partially
away from the stem sections of the formed U-wall construc-
tion block, while their outer pour covers are rotated
upwardly, and the side end rails rotated down and away from
the sides of the front wall section of the U-wall concrete
block;

[0062] FIG. 7Q is a perspective view of the U-wall con-
struction block molding machine of the present invention,
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showing the side stem jacket panels moved completely away
from the stem sections of the formed U-wall construction
block;

[0063] FIG. 7R is a perspective view of the U-wall con-
struction block molding machine of the present invention,
showing the formed U-wall construction block, attached to
the core molding assembly, being lifted up and out of the
molding machine by a crane mechanism connected to the
core molding assembly, revealing the front wall face form-
ing liner installed in the molding machine;

[0064] FIG. 7S is a perspective view of the molded
concrete U-wall construction block shown supported on a
flat surface, with its core molding assembly arranged in its
retracted configuration, and disengaged from the U-wall
construction block that has been molded within the U-wall
construction block molding machine of the present inven-
tion, wherein the inner stem jacket panels of the core
assembly have been pulled away from the molded stem
sections of the U-wall construction block that has been
molded within the U-wall construction block molding
machine;

[0065] FIG. 7T is an elevated side view of the molded
concrete U-wall construction block shown in FIG. 78S,
supported on a flat surface, with its core assembly arranged
in its retracted configuration, and disengaged from the
U-wall construction block that has been molded within the
U-wall construction block molding machine of the present
invention; and

[0066] FIG. 7U is a perspective view of the core molding
assembly lifted out from the molded concrete U-wall con-
struction block, and the core molding assembly ready for use
in manufacturing the next U-wall construction block.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS OF THE INVENTION

[0067] FIGS. 1A through 1E show an exemplary U-wall
type construction element (i.e. block) that can be easily
manufactured using the manufacturing machine of the pres-
ent invention. As shown, the U-wall construction block 1 has
a pair of stem portions (i.e. anchor arms) 1A, 1B protruding
from the rear of a front wall panel 1C, and a circular aperture
1D formed in each anchor arm of the construction element
1. As illustrated, the face panel 1C which is a prismatic solid
having a front wall 1E, a rearward wall 1F, side walls 1G and
top and bottom walls 1H and 11, respectively. As shown,
each stem portion (i.e. protruding arm) 1A, 1B is also a
prismatic solid, having a back wall 1], side walls 1K, an
upper wall 1L, and a lower wall 1M, as shown. Preferably,
the length (i.e. height) of the face panel side walls 1E are
equal to the height of the front wall 1J of each protruding
arm in order to provide a completely closed-off retaining
wall surface when the construction elements are configured
together. However, in other embodiments, the height of the
face panel can be made lower than the height of the front
wall of the protruding arms, to provide various advantages.
[0068] As illustrated shown in FIGS. 1A through 1E, the
plane of the face panel 1C is disposed substantially orthogo-
nal to both the upper and lower walls 1L and 1M of the
protruding arms (i.e. stem portions) 1A, 1B. However, in
other embodiments of the present invention, the angle of the
face panel with respect to the upper and lower walls of the
protruding arms can vary to provide a different facial appear-
ance and surprisingly significant advantages. Thus, depend-
ing on the shape and characteristics of any particular retain-

Oct. 19, 2017

ing wall, the physical dimensions of the construction
element can be varied to provide a desired facial appearance.
[0069] In addition to the face panel 1C and protruding
arms 1A, 1B, the construction element illustrated in FIGS.
1A through 1E further includes a saw-tooth notched pattern
IN formed in the upper and lower walls 1L and 1M,
respectively, which facilitate stacking of at least a portion of
the protruding arm of one construction element on top of at
least a portion of the protruding arm of another construction
element, and prevents relative sliding and movement ther-
ebetween. As shown in FIG. 1B, these saw-tooth notched
patterns comprise alternating (i) projections formed by, for
example, projecting planar surfaces, and (ii) indents formed
by, for example, non-projecting planar surfaces, with tran-
sition sloped surfaces therebetween. These saw-tooth
notched patterns 1N facilitate the selective stacking of the
construction blocks 1 on top of one another in a variety of
different configurations, as will be illustrated hereinafter.
U.S. Pat. No. 5,163,261 discloses multiple configurations
for the construction block 1.

[0070] FIG. 2 shows the primary components of a U-wall
construction block manufacturing plant or factory, according
to the present invention. In general, the manufacturing plant
or factory 3 comprises a U-wall construction block manu-
facturing machine 5 as shown in FIGS. 4A through 7U; one
or more crane subsystems 6, each having a crane boom and
winch mechanism capable of lowering and raising a high-
strength cable terminated with a hook that can be releasably
attached to the core molding assembly 10 of the machine 5,
as described during U-wall block manufacturing operations
described in FIGS. 7A through 7U; a concrete mixing and
pouring subsystem 7 for mixing concrete and pouring con-
crete mixtures into the molding machine of the present
invention during U-wall block manufacturing operations
described in FIGS. 7A through 7U; a testing and inspection
subsystem 8 for testing and inspecting the strength and
integrity of each concrete U-wall construction block manu-
factured by the U-wall construction block manufacturing
machine 5, at suitable times during the concrete curing
process; and an automation and control subsystem 9 oper-
ably connected to the a U-wall construction block manufac-
turing machine 5 shown in FIGS. 4A through 7U, to either
fully or partially automate the operation of the U-wall
construction block manufacturing machine 5 during U-wall
block manufacturing operations described in FIGS. 7A
through 7U.

[0071] FIGS. 3A and 3B shows the U-wall construction
block manufacturing machine 5 from several different per-
spectives. In FIGS. 3A and 3B, block manufacturing
machine is shown in an empty state or condition (i.e. there
is no molded concrete U-wall block in the machine 5) for
purposes of illustration.

[0072] In general, the block manufacturing machine of the
present invention enables high-efficiency manufacture of
retaining wall concrete construction blocks, which in the
illustrative embodiment is a U-wall type of construction
block, each having a front wall portion and a pair of stem
portions extending or projecting from said front wall portion
in an orthogonal manner.

[0073] In general, the block manufacturing machine 5
comprises: a system of molding jacket panels 12, 16A, 16B,
17A, 17B, 18A, 18B, 20A, 20B, 21A, 21B, 23A, 23B, 25A,
25B, 26A, 26B, and 27 including a retractable/protractable
core molding assembly 10 providing a pair of inside stem
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jacket panels 25A, 25B that are adjustably supportable in a
substantially parallel manner during the molding process.
During the block molding process carried out by the
machine 5 of the present invention, the front wall portion 1C
is molded facing downwardly toward a horizontal support
surface (e.g. ground surface of the factory or plant) and
completely enclosed in one or more molding jacket panels
specified above. Before block molding operations, the thick-
ness of the front wall portion 1C of the U-wall construction
block 1 is set by determining the proper thickness of a front
wall surface forming liner 15, and then installing the front
wall surface forming liner 15 within the system of molding
jacket panels 12, 18A, 18B, 20A, 20B, 23A, 23B, 26A, 26B,
27. Also, thickness of the stem portions 1A and 1B of the
U-wall construction block 1 is set by determining the
distance maintained between the pair of inside stem jacket
panels 25A and 25B supported in a parallel manner by
retractable/protractable support mechanism 24 during the
block molding process. Thereafter, concrete is poured or
injected into the molding apparatus in various possible ways
to mold the U-wall construction block.

[0074] For example, one method of molding involves
opening jacket pour covers 23A, 23B, 26A, 26B as shown
in FIG. 71, and pouring or injecting concrete into the
molding apparatus to form the front wall portion 1C during
the block molding process. Thereafter, without waiting for
time to lapse for the poured concrete to cure, the jacket pour
covers 23A, 23B, 26A, 26B can be closed and locked, and
then concrete poured or injected into the pour openings 40A
and 40B shown in FIGS. 7K and 7L, to form the stem
portions 1A and 1B of the concrete U-wall block.

[0075] Another method of molding involves closing and
locking jacket pour covers 23A, 23B, 26A, 268 as shown in
FIG. 7K and 7L, and then pouring or injecting concrete into
through pour openings 40A and 40B, to form the front wall
portion 1C and then the stem portions 1A and 1B of the
concrete U-wall block in a one step manner.

[0076] In FIGS. 4A through 4D, the U-wall construction
block manufacturing machine 5 is shown arranged in vari-
ous stages of configuration, required during the manufacture
of a concrete U-wall construction block, shown in FIGS. 1A
through 1E, according to the manufacturing process illus-
trated in FIGS. 7A through 7U.

[0077] Specifically, FIG. 4A shows the U-wall construc-
tion block molding machine 5 arranged in its block molding
configuration, but without a block cage 4 (made of rein-
forcement steel) loaded into the block molding machine.
FIG. 4B shows the U-wall construction block molding
machine 5 arranged in its closed block-molding configura-
tion, but without a block cage (i.e. reinforced steel/metal
form) 4 loaded into the block molding machine. FIG. 4C
shows the U-wall construction block molding machine 5
arranged in its closed block-molding configuration, but
without a block cage loaded into the block molding machine.
FIG. 4D shows the U-wall construction block molding
machine 5 arranged in its closed block-molding configura-
tion, and also, showing parts thereof in phantom to show the
open cage-loading configuration. FIG. 4E shows the U-wall
construction block molding machine 5 arranged in its closed
block-molding configuration, and also, showing parts
thereof in phantom to show the open cage-loading configu-
ration. FIG. 4F shows the U-wall construction block mold-
ing machine 5 arranged in its closed block-molding con-
figuration, and also, showing parts thereof in phantom to
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show the open cage-loading configuration. With these states
of configuration, the machine 5 is capable of manufacturing
U-wall construction blocks having different face panel and
stem portion thicknesses, when the machine is configured
and set up with slightly different configuration settings, as
will be described hereinafter.

[0078] As shown in FIG. 5, the U-wall construction block
molding machine 5 is shown in a disassembled state com-
prising: a support base 11 having the general rectangular
dimensions of the face wall component of a U-wall con-
struction block, and fabricated by steel elements arranged in
parallel within a rectangular base support framework 12
supporting six (6) sets of hinge structures 13 A through 13F,
for hingedly supporting various structures which will be
described hereinbelow, and pair of rectangular pipes 14A
and 14B through holes formed in the base portion 11 of the
framework 12 to allow the machine to be lifted by a fork-lift
machine and placed to its proper location within the factory
or plant environment 3; a plurality of front wall surface
forming liners 15, one of which is installed upon the
rectangular base support framework 12 during concrete
block molding operations, and having dimensions close
thereto and a height dimension which determines the final
thickness of the front wall portion of the concrete U-wall
block 1 to be molded within the machine 5; first and second
side jackets 16A and 16B hingedly connected to hinge
mechanisms 13C and 13D, respectively, provided on the
sides of the base support framework 12 and having side
panels 17A and 17B to form the top and bottom surfaces of
the block stem sections, and side rails 18A and 18B for
forming the top and bottom side surfaces of the front wall
section of the construction block, and the adapted to be (i)
rotated against the stem sections of metal cage/form during
molding operations shown in FIGS. 4C and 4D during the
manufacturing stage shown in FIG. 7D, and (ii) opened and
moved completely away from the stem sections of a molded
concrete construction block during the manufacturing stage
shown in FIG. 71I; first and second end rails 20A and 20B
hingedly connected to hinge mechanisms 13A and 13B,
respectively, provided on the sides of the base support
framework 12, for forming the side surfaces of the front wall
section of the construction block, and the adapted to be (i)
rotated against the wall section of metal cage/form 4 during
molding operations shown in FIG. 4C during the manufac-
turing stage shown in FIG. 71, and (ii) opened and moved
completely away from the wall section of a molded concrete
construction block during the manufacturing stage shown in
FIG. 70; first and second outer stem jacket panels 21A and
21B, supported and guided by first and second rotatable
support bars 22A and 22B, respectively, hingedly supported
on the sides of the base support framework 12, and adapted
for forming the outside surfaces of the stem section of the
construction block, and the to be (i) rotated against the
outside surface of the stem section of metal cage/form 4
during molding operations shown in FIG. 4C during the
manufacturing stage shown in FIG. 7H, and (ii) opened and
moved completely away from the stem section of a molded
concrete construction block during the manufacturing stage
shown in FIGS. 7P, 7Q; inner and outer stem jacket pour
covers 23 A and 23B hingedly connected to the lower portion
of'the first and second outer stem jacket doors 21A and 21B,
respectively; core molding assembly 10 including a retract-
able/protractable support mechanism 24 supportable by the
hook of a cable wound on the winch of the crane subsystem
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6, and adapted for supporting first and second inner stem
jacket panels 25A and 25B, in a parallel manner, for forming
the inside surfaces of the stem sections of the construction
block, and the adapted to be (i) protracted against the stem
sections of metal cage/form during molding operations
shown in FIG. 4C during the manufacturing stage shown in
FIG. 7D, and (ii) retracted and moved completely away from
the stem section of a molded concrete construction block
during the manufacturing stage shown in FIG. 7T; first and
second pour covers 26A and 26B hingedly connected to the
lower portions of first and second inner stem jacket panels
25A and 25B, for forming the rear surfaces of the central
portion of the wall sections of the construction block, and
the adapted to be (i) rotated against the inner stem jacket
panels during concrete pouring operations shown in FIG. 71,
and (ii) closed and disposed on top of the rear surface of the
wall section of a metal cage when pouring concrete down the
stem sections of the cage during the manufacturing stage
shown in FIG. 7K; a center cover panel 27 (i.e. plain or beam
style) for covering the central region of the rear surface of
the wall section of the metal cage 4, disposed between the
first and second pour cover panels 26A and 26B, as shown
in FIG. 7K; a first stem wall screw 29A that passes through
the first inner and outer stem jacket panels 21 A and 25A and
the stem section of the metal cage 4 disposed therebetween,
for the purpose of aligning and releasably the position of
such panels during block formation operations; a second
stem wall screw 29B that passes through the second inner
and outer stem jacket panels 21B and 25B and the stem
section of the metal cage 4 disposed therebetween, for the
purpose of aligning and releasably the position of such
panels during block formation operations; and first and
second cylindrical support drums 30A and 30B mounted on
the inside surfaces of the first and second inside stem jacket
panels 21A and 12B, respectively, for insertion within
cylindrical apertures 4A and 4B formed in the stem sections
of the metal cage 4, and supporting and lifting the cage and
concrete block formed thereabout when the support mecha-
nism 24 is arranged in its protracted configuration as shown
in FIG. 7D, and releasing the same when the support
mechanism 24 is arranged in its retracted configuration as
shown in FIGS. 7C, 7T.

[0079] The core molding assembly 10 comprises: first and
second inside stem jacket panels 25A and 25B; first and
second cylindrical support drums 30A and 30B mounted on
the inside surfaces thereof respectively; inner pour covers
26A and 26B hinged to the first and second inside stem
jacket panels 25A and 25B, respectively; and retractable/
protractable support mechanism 24, described above. As
shown, the retractable/protractable support mechanism 24 in
the core molding assembly 10 can be easily adjusted so that
the distance between the first and second inside stem jacket
panels 25A and 25B can be spaced apart in discrete intervals,
and then locked into position, to determine the thickness of
each stem section (e.g. 6", 8" or 12") of a concrete block 1
to be molded in the machine of the present invention. This
thickness will be selected to match the thickness specified
for the front wall portion of the concrete block 1, which is
determined by the height of the front wall surface forming
liner 15 that is installed on top of the support base frame-
work 12 of the machine 5 shown in FIG. 7E. Each front wall
surface forming liner 15 can made from rugged plastic
material (e.g. polyurethane), metal material, wood material,
and/or any other suitable material that can withstand the
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hydrostatic forced generated by the weight of poured con-
crete into the molding machine 5, when the stem sections
thereof are completely filled with wet poured concrete. To
provide a desired surface texture to the front surface of the
formed U-wall construction block, a surface texture and/or
patterning will be provided to the top surface of the front
wall surface forming liner 15.

[0080] In FIGS. 6A through 6D, the preferred method of
manufacturing cement u-wall construction blocks is
described using the U-wall construction block molding
machine 5 shown in FIGS. 4A through 5.

[0081] For purposes of illustration, the last few steps of the
block manufacturing process are shown, where in FIG. 7A
the core molding assembly 10 is disengaged from the U-wall
construction block, by retracting its inside stem jacket
panels 21A, 21B away from the stem sections of the
concrete construction block. Then as shown in FIG. 7B, the
core molding assembly 10 is lifted up and away from the
U-wall construction block, to become free and available to
engage with a new metal cage 4 as shown in FIGS. 7C and
7D. It is at this stage, the beginning of the manufacturing
process shall be described.

[0082] As indicated at Block A in FIG. 6A, a front face
panel forming liner of the appropriate thickness is loaded
upon the framework structure of the block molding machine,
that is adequate to form a concrete U-wall construction
block having a front panel of a thickness specified by the
civil engineer for the application at hand.

[0083] As indicated at Block B in FIG. 6A, the core
molding assembly 10 is lowered between the stem portions
of the steel reinforcement cage 4 designed for the concrete
U-wall construction block 1 to be manufactured using the
block molding machine 5, as shown in FIG. 7C.

[0084] As indicated at Block C in FIG. 6A, the core
molding assembly engages with the central apertures formed
in the stem portions of the steel reinforcement cage 4, for the
U-wall construction block to be manufactured, as shown in
FIG. 7D.

[0085] As indicated at Block D in FIG. 6A, the crane
subsystem 6 is used to lift and move the core molding
assembly and steel reinforcement cage 4 towards and above
the U-wall construction block molding machine 5, while the
core molding assembly 10 is arranged in its open (i.e.
protracted) cage-loading configuration, as shown in FIG. 7E.
[0086] As indicated at Block E in FIG. 6A, the crane
subsystem 6 loads the core molding assembly and steel
reinforcement cage (for a U-wall construction block) onto
the front face panel forming liner 15 that has been previously
installed in the block molding machine 5 at Block A (based
on design specifications for the concrete block to be
molded), while the core molding assembly is its arranged in
its protracted cage-loading configuration, and thereafter the
crane is removed from the installed core molding assembly,
as shown in FIG. 7F.

[0087] As indicated at Block F in FIG. 6 A, the retractable/
protractable support mechanism 24 to which the crane is
attached is adjusted so that the inner stem jacket panels 25A
and 25B are spaced from each other a sufficient distance that
will form concrete stem sections having a thickness speci-
fied by the civil engineer for the application at hand; the
support mechanism 24 is locked into its determined con-
figuration; and thereafter the crane 6 is disconnected and
removed from the installed core molding assembly 10, as
illustrated in FIG. 7F.
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[0088] As indicated at Block G in FIG. 6B, the inner pour
covers 26A and 26B are rotated upwardly, and the hinged
outer stem jacket panels 21A and 21B are rotated upwardly
and towards the outer surface of the metal cage 4, and are
aligned together, as illustrated in FIG. 7G.

[0089] As indicated at Block H in FIG. 6, the hinged outer
stem jacket doors/panels 21A and 21B are aligned so that the
stem wall screws 29A and 29B can be installed, as illustrated
in FIG. 7H.

[0090] As indicated at Block I in FIG. 6B, the end rails
20A and 20B are rotated upwardly and closed, and the side
stem jacket panels and rails 16A and 16B are rotated
upwardly and closed, as illustrated in FIG. 71.

[0091] As indicated at Block J in FIG. 6B, the center cover
panel (i.e. plain or beam style) 27 is installed over the central
rear region of the front wall mold structure, as shown in FIG.
7.

[0092] As indicated at Block K in FIG. 6B, the inner stem
jacket and outer stem jacket pour covers are closed, and the
mold assembly is prepared to pour concrete into the stems
sections of the construction block, as illustrated in FIG. 7K.
[0093] As indicated at Block L in FIG. 6B, both the face
section and stem sections of the U-wall construction block
have been filled (i.e. poured) with concrete after the concrete
pouring process completed, and the concrete is allowed to
cure for a sufficient time period, as illustrated in FIG. 7L.
[0094] As indicated at Block M in FIG. 6C, after the
cement U-wall construction block has been cured and
formed, the stem wall screws are withdrawn ready for
removal, as illustrated in FIG. 7M.

[0095] As indicated at Block N in FIG. 6C, the center
cover panel (i.e. plain or beam style) 27 is lifted off and
removed from the rear portion of the formed U-wall con-
struction block, and the inner and outer stem jacket pour
covers 23A and 23B and 26A and 26B are opened and
rotated off and away from the rear surfaces of the front
section of the formed U-wall concrete block, as shown in
FIG. 7N.

[0096] As indicated at Block O in FIG. 6C, the side stem
jacket panels and rails are opened and rotated completely
away from the stem sections of the formed U-wall construc-
tion block, as illustrated in FIG. 70.

[0097] As indicated at Block P in FIG. 6C, the outer stem
jacket doors/panels are rotated partially away from the stem
sections of the formed U-wall construction block, while
their outer pour covers are rotated upwardly, and the side
end rails are rotated down and away from the sides of the
front wall section of the U-wall concrete block, as illustrated
in FIG. 7P.

[0098] As indicated at Block Q in FIG. 6C, the side stem
jacket panels are moved completely away from the stem
sections of the formed U-wall construction block, as illus-
trated in FIG. 7Q.

[0099] As indicated at Block R in FIG. 6C, the formed
U-wall construction block, attached to the core molding
assembly, is lifted up and out of the molding machine by a
crane mechanism connected to the core molding assembly,
as illustrated in FIG. 7R, revealing the front wall face
forming liner installed in the molding machine.

[0100] As indicated at Block S in FIG. 6D, molded
concrete U-wall construction block is lowered onto a stable
surface, and then the core assembly is arranged in its
retracted configuration, and disengaged from the molded
U-wall construction block, by pulling the inner stem jacket
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panels away from the stems of the formed concrete U-wall
block, as illustrated in FIGS. 7S and 7T.

[0101] As indicated at Block D in FIG. 6D, the core
molding assembly is lifted out from the molded concrete
U-wall construction block, as illustrated in FIG. 7U, and the
core molding assembly is now ready for use in manufactur-
ing the next U-wall construction block.

[0102] Using the U-wall block manufacturing machine of
the present invention, concrete U-wall type wall construc-
tion blocks are molded so that the front wall portion thereof
is facing downwardly toward the horizontal support surface,
while wet concrete is poured vertically down the stem
portions of the metal reinforcement cage (i.e. block mold)
during the molding process.

[0103] Using the U-wall block manufacturing machine of
the present invention, concrete U-wall construction blocks
can be molded to have different front wall panel thickness
(e.g. 6", 8" or 12") and stem section thicknesses by (i)
installing a front wall surface liner 15 in the block manu-
facturing machine, having a suitable thickness, and (ii)
adjusting the spacing between the inner stem jacket panels
25A and 25B employed in the core molding assembly 10 of
the present invention.

[0104] Using the U-wall block manufacturing machine of
the present invention, concrete U-wall construction blocks
can be formed with a reinforcing thickness portion in the
rear central region of the front panel portion of the U-wall
construction block, by installing a center cover panel 27 of
suitable geometry between the inner pour cover panels 26 A
and 26B hingedly connected to the core molding assembly
10 employed in the U-wall block manufacturing machine of
the present invention.

[0105] Manufacturing concrete U-wall construction
blocks according to the present invention results in a reduc-
tion of human labor. Also, when the method and machine of
the present invention are operated under full computer-based
automation and control, a fully-automated robotic block
manufacturing factory is provided, requiring a minimum
number of human operators, and resulting in lower manu-
facturing costs, higher efficiencies, and higher quality con-
trol standards, during block manufacturing and inspection
operations.

[0106] The use of reinforced steel cages having stem
portions with central apertures allow the cylindrical support
structures 30A and 30B of the central molding assembly 10
to securely engage the steel cage 4 and load the same into the
block manufacturing machine. While particular embodi-
ments shown and described above have been proven to be
useful in many applications in the retaining wall art, further
modifications of the present invention herein disclosed will
occur to persons skilled in the art to which the present
invention pertains and all such modifications are deemed to
be within the scope and spirit of the present invention
defined by the appended claims.

What is claimed is:

1. A molded concrete U-wall construction block manu-
factured during a block manufacturing process using a
machine employing a support mechanism having first and
second support members, said molded concrete U-wall
construction block comprising:

a block cage made from reinforcing material loaded

within said machine, and encased in concrete material
poured about said block cage to form a molded con-



US 2017/0298588 Al

crete U-wall construction block structure about said
block cage when the poured concrete material has
cured;

wherein said concrete U-wall construction block structure
includes

(1) a front wall panel of solid prismatic construction
having a front wall surface, a rear wall surface, side
wall surfaces, and top and bottom wall surfaces, and

(ii) a pair of stem portions of solid prismatic construction,
arranged in a parallel manner, and protruding from the
rear surface of said front wall panel in a substantially
perpendicular manner;

wherein each said stem portion has a back surface, an
inner side surface, an outer side surface, an upper
surface, and a lower surface, and a central aperture
formed in each said stem portion of said concrete
U-wall construction block structure;

wherein said front wall panel has a central portion dis-
posed between said pair of stem portions, and a pair of
end portions extending from said central portion;

wherein said block cage made includes

(1) a front wall reinforcing portion for reinforcing said
front wall panel of said concrete U-wall construction
block structure, and having a central reinforcing por-
tion for reinforcing said central region,

(ii) a first stem reinforcing portion and a second stem
reinforcing portion connected to said front wall rein-
forcing portion about said central region, for reinforc-
ing said pair of stem portions of said concrete U-wall
construction block structure, and

(iii) an open aperture formed centrally in each one of said
pair of stem reinforcing portions, for receiving the first
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and second support members of said support mecha-
nism during said block manufacturing process,

wherein said open apertures formed in said stem reinforc-
ing portions cooperate with said first and second sup-
port members during said block manufacturing process
so as to (i) support said block cage when said block
cage is being loaded into said machine during block
cage loading operations, (ii) define said central aper-
tures molded in each stem portion of said concrete
U-wall construction block structure during block mold-
ing operations, and (iii) lift said molded concrete
U-wall construction block when said molded concrete
U-wall construction block is being unloaded from said
machine during concrete block unloading operations.

2. The molded concrete U-wall construction block of
claim 1, wherein said first and second support members
comprise first and second cylindrical support drums, respec-
tively, that slide within said open apertures formed in the
stem reinforcing portions of said block cage.

3. The molded concrete U-wall construction block of
claim 1, wherein said stem portions of said molded concrete
U-wall construction block further comprises a saw-toothed
notched pattern on said upper and lower wall surfaces of said
stem portions.

4. The molded concrete U-wall construction block of
claim 3, wherein said saw-tooth notched pattern comprises
one of alternating projections formed by projecting planar
surfaces, and indents formed by non-projecting planar sur-
faces with transition sloped surfaces.
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