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(57) ABSTRACT 

A method for constructing a concrete structure with light 
sources embedded therein is provided. An array of light 
Sources with associated circuitry is positioned on a Support 
member. A mold is positioned around the light sources and 
the associated circuitry on the Support member. A binder 
material is filled in the mold containing the light sources and 
the associated circuitry on the support member to embed the 
light sources and the associated circuitry within the binder 
material. The binder material is allowed to set within the 
mold containing the embedded light sources and the asso 
ciated circuitry. The mold and the support member are then 
removed to obtain the concrete structure embedded with the 
light Sources and the associated circuitry. The embedded 
light sources illuminate the concrete structure when the 
embedded light Sources are powered on. A decorative upper 
layer may be created by marbling, veining, etc., in the 
COncrete Structure. 
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103 
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ASSOCIATED CIRCUITRY WITHIN THE BINDER MATERIAL 

104 
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PROVIDE A SUPPORT MEMBER COMPRISING PERFORATIONS IN A 
PREDETERMINED CONFIGURATION AND AN ARRAY OF LIGHT SOURCES OF 
THE SAME PREDETERMINED CONFIGURATION WITH ASSOCIATED CIRCUITRY 

POSITION THE ARRAY OF LIGHT SOURCES WITH THE ASSOCIATED CIRCUITRY 
ON THE SUPPORT MEMBER WITH THE LENS HOUSINGS OF THE LIGHT 

SOURCES INSERTED THROUGH THE PERFORATIONS OF THE SUPPORT MEMBER 
AND PROTRUDING BELOW A LOWER SURFACE OF THE SUPPORT MEMBER 

203 
POSITION A MOLD AROUND THE POSITIONED ARRAY OF LIGHT SOURCES AND 

THE ASSOCIATED CIRCUITRY ON THE SUPPORT MEMBER 

204 

FILL THE MOLD CONTAINING THE POSITIONED ARRAY OF LIGHT SOURCES 
AND THE ASSOCIATED CIRCUITRY ON THE SUPPORT MEMBER WITH A BINDER 
MATERIAL TO EMBED THE POSITIONED ARRAY OF LIGHT SOURCES AND THE 

ASSOCIATED CIRCUITRY WITHIN THE BINDER MATERIAL 

205 

ALLOW THE BINDER MATERIAL TO SET WITHIN THE MOLD CONTAINING THE 
EMBEDDED ARRAY OF LIGHT SOURCES AND THE ASSOCIATED CIRCUITRY 

206 

REMOVE TIIE MOLD AND TIIE SUPPORT MEMBER, WIIENTIIE BINDER 
MATERIALIS SET, TO OBTAIN A CONCRETE STRUCTURE EMBEDDED WITH 

THE POSITIONED ARRAY OF LIGHT SOURCES AND THE ASSOCIATED 
CIRCUITRY 

ILLUMINATE THE CONCRETE STRUCTURE THROUGH THE PROTRUDINGLENS 
HOUSINGS OF THE EMBEDDED LIGHT SOURCES BY POWERING ON THE 

EMBEDDED LIGHT SOURCES 
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EMBEDDED ARRAY OF LIGHT SOURCES AND THE ASSOCIATED CIRCUITRY 

REMOVE THE MOLD AND THE SUPPORT MEMBER, WHEN THE BINDER 
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ILLUMINATING A CONCRETE STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to and the benefit of 
provisional patent application No. 62/025,150 titled “Mar 
blite', filed in the United States Patent and Trademark Office 
on Jul. 16, 2014. The specification of the above referenced 
patent application is incorporated herein by reference in its 
entirety. 

BACKGROUND 

Concrete can be cast in different shapes and sizes to 
construct architectural concrete structures, for example, 
buildings, bridges, tunnels, dams, sewerage systems, pave 
ments, runways, roads, products, etc. Moreover, materials 
Such as marbles, stone, bricks, tiles, etc., are widely used in 
architectural applications, for example, in flooring, walls, 
driveways, Sidewalks, etc. Concrete is economical, non 
combustible, requires low maintenance, has a long life, can 
be molded into any desired shape, is resistant to weather 
conditions, water, insects, etc. However, concrete lacks 
aesthetic appeal. The aesthetic appeal of a concrete structure 
can be enhanced by lighting the concrete structure. Also, 
while conventional concrete structures offer an adequate 
aesthetic appearance in day light, their aesthetic appeal can 
be increased in the dark by illuminating the concrete struc 
ture. 

Typically, architectural structures are illuminated in dark 
environments using multiple lighting devices external to the 
concrete structure, for example, lighting devices installed on 
ceilings, floorings, walls, driveways, sidewalks, etc., for 
increasing their aesthetic appeal and for providing light in 
dark environments. The external lighting devices are typi 
cally used in large numbers and are prone to damage. 

Hence, there is a long felt but unresolved need for 
constructing a concrete structure illuminated by light 
Sources, for example, light emitting diodes (LEDs) embed 
ded in the concrete structure to enhance the aesthetic appeal 
of the concrete structure and provide illumination through 
lens housings of the embedded light Sources when the 
embedded light sources are powered on, where the lens 
housings of the embedded light sources protrude above an 
upper Surface of the concrete structure, or in an embodiment, 
where upper surfaces of the lens housings of the embedded 
light sources are in a same horizontal plane as the upper 
surface of the concrete structure. 

SUMMARY OF THE INVENTION 

This Summary is provided to introduce a selection of 
concepts in a simplified form that are further disclosed in the 
detailed description of the invention. This summary is not 
intended to identify key or essential inventive concepts of 
the claimed Subject matter, nor is it intended for determining 
the scope of the claimed Subject matter. 

The method disclosed herein addresses the above men 
tioned need for constructing a concrete structure illuminated 
by light sources, for example, light emitting diodes (LEDs) 
embedded in the concrete structure to enhance aesthetic 
appeal of the concrete structure and provide illumination 
through lens housings of the embedded light sources when 
the embedded light sources are powered on, where the lens 
housings of the embedded light sources protrude above an 
upper Surface of the concrete structure, or in an embodiment, 
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2 
where upper surfaces of the lens housings of the embedded 
light sources are in a same horizontal plane as the upper 
surface of the concrete structure. In the method disclosed 
herein, an array of light sources of a predetermined con 
figuration with associated circuitry is positioned on a Sup 
port member. Each of the light sources comprises a base and 
a lens housing in communication with and distal from the 
base. The array of light sources with the associated circuitry 
is positioned on the Support member with the lens housings 
of the light sources inserted through perforations configured 
in the same predetermined configuration in the Support 
member and protruding below a lower surface of the support 
member, so that the lens housings of the light sources 
protrude above the upper surface of the constructed concrete 
structure when the Support member is removed. In an 
embodiment, the array of light sources is positioned on the 
Support member with the upper Surfaces of the lens housings 
of the light Sources in the same horizontal plane as an upper 
Surface of the Support member, so that the upper Surfaces of 
the lens housings of the light sources in the constructed 
concrete structure will be in the same horizontal plane as the 
upper Surface of the constructed concrete structure when the 
Support member is removed. 

After positioning the array of light sources with the 
associated circuitry on the Support member, a mold is 
positioned around the positioned array of light sources and 
the associated circuitry on the Support member. A binder 
material is filled in the mold containing the positioned array 
of light sources and the associated circuitry on the Support 
member to embed the positioned array of light sources and 
the associated circuitry within the binder material. The 
binder material is allowed to set within the mold containing 
the embedded array of light Sources and the associated 
circuitry. When the binder material is set, the mold and the 
Support member are removed to obtain a concrete structure 
embedded with the positioned array of light sources and the 
associated circuitry. The embedded array of light sources 
illuminates the concrete structure when the embedded array 
of light sources is powered on. In the constructed concrete 
structure, the lens housings of the light sources protrude 
above the upper Surface of the concrete structure or, in an 
embodiment, the upper Surfaces of the lens housings of the 
light sources are in the same horizontal plane as the upper 
surface of the concrete structure. 

In one or more embodiments, related systems include but 
are not limited to circuitry effecting the methods disclosed 
herein; the circuitry can be any combination of hardware 
configured to effect the methods disclosed herein depending 
upon the design choices of a system designer. Also, various 
structural elements may be employed depending on the 
design choices of the system designer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing Summary, as well as the following detailed 
description of the invention, is better understood when read 
in conjunction with the appended drawings. For the purpose 
of illustrating the invention, exemplary constructions of the 
invention are shown in the drawings. However, the invention 
is not limited to the specific methods and structures dis 
closed herein. The description of a method step or a structure 
referenced by a numeral in a drawing is applicable to the 
description of that method step or structure shown by that 
same numeral in any Subsequent drawing herein. 

FIG. 1 illustrates a method for constructing a concrete 
structure illuminated by light sources embedded in the 
COncrete Structure. 
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FIG. 2 illustrates a method for constructing a concrete 
structure with an array of light sources embedded in the 
concrete structure, where lens housings of the embedded 
light sources protrude above an upper Surface of the concrete 
Structure. 

FIGS. 3A-3H exemplarily illustrate construction of a 
concrete structure with an array of light sources in a rect 
angular configuration embedded in the concrete structure, 
where the lens housings of the embedded light sources 
protrude above the upper surface of the concrete structure. 

FIGS. 4A-4C exemplarily illustrate construction of a 
concrete structure with an array of light sources in a heart 
shaped configuration embedded in the concrete structure, 
where the lens housings of the embedded light sources 
protrude above the upper surface of the concrete structure. 

FIG. 5 illustrates an embodiment of the method for 
constructing a concrete structure with an array of light 
sources embedded in the concrete structure, where the light 
sources are recessed within the concrete structure with the 
upper Surfaces of the lens housings of the embedded light 
Sources in the same horizontal plane as the upper Surface of 
the concrete structure. 

FIGS. 6A-6H exemplarily illustrate construction of a 
concrete structure with an array of light sources in a rect 
angular configuration embedded in the concrete structure, 
where the light sources are recessed within the concrete 
structure with the upper surfaces of the lens housings of the 
embedded light sources in the same horizontal plane as the 
upper Surface of the concrete structure. 

FIGS. 7A-7C exemplarily illustrate construction of a 
concrete structure with an array of light sources in a heart 
shaped configuration embedded in the concrete structure, 
where the light sources are recessed within the concrete 
structure with the upper surfaces of the lens housings of the 
embedded light sources in the same horizontal plane as the 
upper Surface of the concrete structure. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates a method for constructing a concrete 
structure 300 or 400 or 600 or 700 illuminated by light 
Sources 303 embedded in the concrete structure 300 or 400 
or 600 or 700 exemplarily illustrated in FIGS. 3G-3H, FIGS. 
4B-4C, FIGS. 6G-6H, and FIGS. 7B-7C. As used herein, 
“concrete structure” refers to a solid structure made of for 
example, concrete, cement, marble, a cement composite, a 
silica composite, etc., and any combination thereof, with 
light sources 303 embedded in the concrete structure 300 or 
400 or 600 or 700 for illuminating the concrete structure 300 
or 400 or 600 or 700. Also, as used herein, “light sources” 
refers to sources or devices that emit light and provide 
illumination. The light sources 303 comprise, for example, 
two-lead semiconductor light sources such as light emitting 
diodes (LEDs) that emit light when powered on. Each of the 
light sources 303 comprises a base 303b and a lens housing 
303a in communication with and distal from the base 303b 
as exemplarily illustrated in FIG. 3A and FIG. 6A. In an 
embodiment, the lens housing 303a of the light source 303 
is a translucent housing made, for example, of an epoxy 
resin. 

In the method disclosed herein, an array of light sources 
303 of a predetermined configuration with associated cir 
cuitry 304 is positioned 101 on a support member 301 or 601 
exemplarily illustrated in FIG. 3B, FIG. 4A, FIG. 6B, and 
FIG. 7A. As used herein, “predetermined configuration' 
refers to an arrangement for the array of light sources 303. 
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4 
For example, the light sources 303 are arranged in a rect 
angular configuration, a square configuration, a circular 
configuration, a heart shaped configuration, etc. The asso 
ciated circuitry 304 of the light sources 303 comprises 
electrical wires, leads of the light sources 303, or fiberglass 
circuitry. The leads of each of the light sources 303 are 
connected to assemble the associated circuitry 304 in the 
predetermined configuration. The associated circuitry 304 
that connects the array of light sources 303 further com 
prises a lead electrical wire (not shown) that is connected to 
an electrical source, for example, an external power Supply 
unit (not shown) via an electrical plug (not shown) to power 
on the light sources 303. 

Also, as used herein, “support member” refers to a 
Support structure configured, for example, as a Support board 
or a Support plate made of a non-adherent material, for 
example, a material that does not adhere to a binder material 
306 exemplarily illustrated in FIG. 3C and FIG. 6C. The 
support member 301 or 601 is employed to position the light 
sources 303 before the binder material 306 is poured into a 
mold 305 or 701 exemplarily illustrated in FIG. 3B and FIG. 
7A. The support member 301 or 601 is made of a transparent 
thermoplastic material, for example, Plexiglas(R) of Arkema 
France Corporation, polyvinyl chloride, plastic, resin, etc. 
Two methods for positioning the array of light sources 303 
with the associated circuitry 304 on the support member 301 
or 601 are disclosed in the detailed description of FIGS. 
2-4C and FIGS. 5-7C. After the array of light sources 303 
with the associated circuitry 304 is positioned on the support 
member 301 or 601, a mold 305 or 701 is positioned 102 
around the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 301 or 601. 
The mold 305 or 701 is configured in a geometrical shape, 
for example, a rectangle, a square, a heart shape, etc., of a 
predetermined size to contain the positioned array of light 
sources 303 and the associated circuitry 304 within the mold 
305 or 701. The mold 305 or 701 is selected based on the 
size of the concrete structure 300 or 400 or 600 or 700 to be 
created for a particular application. 
A binder material 306 exemplarily illustrated in FIG. 3C 

and FIG. 6C, is filled 103 in the mold 305 or 701 containing 
the positioned array of light sources 303 and the associated 
circuitry 304 on the support member 301 or 601 to embed 
the positioned array of light sources 303 and the associated 
circuitry 304 within the binder material 306. As used herein, 
“binder material” refers to a material or a substance in which 
the light sources 303 and the associated circuitry 304 are 
embedded and which sets to form the concrete structure 300 
or 400 or 600 or 700. The binder material 306 comprises, for 
example, cement, a cement composite, silica sand, a silica 
composite, etc., or any combination thereof. In an embodi 
ment, the binder material 306 is prepared by mixing a silica 
composite or silica sand, a cement composite, and Portland 
cement with a predefined amount of water. The lead elec 
trical wire (not shown) that will be used to connect the 
associated circuitry 304 of the positioned array of light 
sources 303 to an external power supply unit (not shown) to 
power on the light sources 303, extends out of the mold 305 
or 701 and is retained free of the binder material 306 while 
the binder material 306 is poured into the mold 305 or 701. 
The binder material 306 is allowed 104 to set within the 
mold 305 or 701 containing the embedded array of light 
sources 303 and the associated circuitry 304 to moisture seal 
the embedded array of light sources 303 and the associated 
circuitry 304. 
When the binder material 306 is set, the mold 305 or 701 

and the support member 301 or 601 are removed 105 from 
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the set binder material 306 to obtain a concrete structure 300 
or 400 or 600 or 700 embedded with the positioned array of 
light sources 303 and the associated circuitry 304 as exem 
plarily illustrated in FIGS. 3G-3H, FIGS. 4B-4C, FIGS. 
6G-6H, and FIGS. 7B-7C. The embedded array of light 
sources 303 illuminates 106 the concrete structure 300 or 
400 or 600 or 700 when the embedded array of light sources 
300 is powered on. In an embodiment, a releasing agent is 
applied on the support member 301 or 601 prior to posi 
tioning the array of light sources 303 and the associated 
circuitry 304 to allow removal of the support member 301 or 
601 from the constructed concrete structure 300 or 400 or 
600 or 700. The associated circuitry 304 of the embedded 
array of light sources 303 is electrically connected to the 
external power Supply unit (not shown) via the lead electri 
cal wire (not shown) that extends out of the set binder 
material 306 of the concrete structure 300 or 400 or 600 or 
700 to the external power supply unit. The concrete structure 
300 or 400 or 600 or 700 can be constructed in any size, 
shape, and color for use in creation of a wide range of 
architectural elements and items. The constructed concrete 
structure 300 or 400 or 600 or 700 is used in multiple 
applications, for example, to create and illuminate vertical 
Support columns in architectural applications, to create and 
illuminate counter tops, tabletops, building structures, drive 
ways, walkways, sign boards, walls, floor tiles, bricks, etc. 
The constructed concrete structure 300 or 400 or 600 or 700 
can also be used, for example, for decorative lighting in 
building structures, for airport guide lighting, etc. 

FIG. 2 illustrates a method for constructing a concrete 
structure 300 or 400 with, an array of light sources 303 
embedded in the concrete structure 300 or 400, where the 
lens housings 303a of the embedded light sources 303 
protrude above an upper surface 300a or 400a of the 
concrete structure 300 or 400 as exemplarily illustrated in 
FIGS. 3G-3H and FIGS 4B-4C. In the method disclosed 
herein, a support member 301 comprising perforations 302 
in a predetermined configuration, for example, a rectangular 
configuration, a square configuration, a circular configura 
tion, a heart shaped configuration, etc., and an array of light, 
sources 303 of the same predetermined configuration, for 
example, a rectangular configuration, a square configuration, 
a circular configuration, a heart shaped configuration, etc., 
with associated circuitry 304 as exemplarily illustrated in 
FIG. 3B and FIG. 4A, are provided 201. The predetermined 
configuration of the perforations 302 in the support member 
301 is configured to mirror the predetermined configuration 
of the array of light sources 303 and the associated circuitry 
304 to allow the lens housings 303a of the light sources 303 
to fit through the perforations 302 of the support member 
301 exactly. In this method, the array of light sources 303 
with the associated circuitry 304 is positioned 202 on the 
support member 301 with the lens housings 303a of the light 
sources 303 inserted through the perforations 302 of the 
support member 301 and protruding below a lower surface 
301a of the support member 301 as exemplarily illustrated 
in FIG. 3A. The lens housings 303a of the light sources 303 
plug and seal the perforations 302 in the support member 
301 so that the light sources 303 are contained on the support 
member 301 when a binder material 306 exemplarily illus 
trated in FIG. 3C, is applied thereon. A mold 305 exemplar 
ily illustrated in FIG. 311 and FIG. 4A, is positioned 203 
around the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 301 to 
contain the positioned array of light sources 303 and the 
associated circuitry 304. 
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6 
A binder material 306 is filled 204 into the mold 305 

containing the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 301 to 
embed the positioned array of light sources 303 and the 
associated circuitry 304 within the binder material 306 as 
exemplarily illustrated in FIG.3C. The binder material 306 
embeds the bases 303b of the light sources 303 and the 
associated circuitry 304 above an upper surface 301b of the 
support member 301, with the lens housings 303a of the 
light sources 303 protruding below the lower surface 301a 
of the support member 301, free of the binder material 306 
as exemplarily illustrated in FIG. 3D. The binder material 
306 is allowed 205 to set within the mold 305 containing the 
embedded array of light sources 303 and the associated 
circuitry 304. When the binder material 306 is set, the mold 
305 and the support member 301 are removed 206 from the 
set binder material 306 to obtain the concrete structure 300 
or 400 embedded with the positioned array of light sources 
303 and the associated circuitry 304. The embedded light 
sources 303 are powered on to illuminate 207 the concrete 
structure 300 or 400 by the light emitted through the lens 
housings 303a of the embedded light sources 303 that 
protrude above an upper surface 300a or 400a of the 
concrete structure 300 or 400 as exemplarily illustrated in 
FIG. 3H and FIG. 4C. 

FIGS. 3A-3H exemplarily illustrate construction of a 
concrete structure 300 with an array of light sources 303, for 
example, light emitting diodes (LEDs), in a predetermined 
configuration, for example, a rectangular configuration, 
embedded in the concrete structure 300, where the lens 
housings 303a of the embedded light sources 303 protrude 
above the upper surface 300a of the concrete structure 300. 
Consider an example where an array of light sources 303 and 
associated circuitry 304 of a rectangular configuration, a 
support member 301, for example, a Plexiglas(R) sheet com 
prising perforations 302 in a rectangular configuration to 
mirror the array of light sources 303, and a rectangular mold 
305 are provided as exemplarily illustrated in FIG. 3B, for 
constructing a rectangular concrete structure 300. Each light 
source 303 comprises a base 303b and a lens housing 303a 
in communication with and distal from the base 303b as 
exemplarily illustrated in FIG. 3A. In this method, the array 
of light sources 303 with the associated circuitry 304 is 
positioned on the support member 301 with the lens hous 
ings 303a of the light sources 303 inserted through the 
perforations 302 of the support member 301 and protruding 
below the lower surface 301a of the support member 301 as 
exemplarily illustrated in FIG. 3A. 
The rectangular mold 305 exemplarily illustrated in FIG. 

3B, is positioned around the positioned array of light Sources 
303 and the associated circuitry 304 on the support member 
301 to contain the positioned array of light sources 303 and 
the associated circuitry 304 as exemplarily illustrated in 
FIG.3C. A binder material 306, for example, a white cement 
or a different colored cement is poured from a cement 
dispenser 307 and filled in the rectangular mold 305 con 
taining the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 301 as 
exemplarily illustrated in FIG. 3C, to embed the positioned 
array of light sources 303 and the associated circuitry 304 
within the filled binder material 306. 
The filled binder material 306 is allowed to set. When the 

filled binder material 306 is set, the rectangular mold 305 is 
removed from the set binder material 306 with the posi 
tioned array of light sources 303 and the associated circuitry 
304 as exemplarily illustrated in FIG. 3D, and then the 
support member 301 is removed from the set binder material 
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306 with the positioned array of light sources 303 and the 
associated circuitry 304 to obtain a rectangular concrete 
structure 300 embedded with the positioned array of light 
sources 303 and the associated circuitry 304, where the lens 
housings 303a of the embedded light sources 303 protrude 5 
above the upper surface 300a of the rectangular concrete 
structure 300 as exemplarily illustrated in FIGS. 3E-3G. The 
rectangular concrete structure 300 comprises an upper Sur 
face 300a and a lower surface 300b distal to the upper 
surface 300a. FIG. 3F exemplarily illustrates an enlarged 10 
view of a portion marked X in FIG. 3E, showing a lens 
housing 303a of an embedded light source 303 protruding 
above the upper surface 300a of the rectangular concrete 
structure 300. The rectangular concrete structure 300 is 
inverted or flipped to position the protruding lens housings 15 
303a of the embedded light sources 303 in view of an 
observer as exemplarily illustrated in FIG. 3G, and the 
embedded light sources 303 is powered on, for example, 
using an external power Supply unit (not shown) that Sup 
plies power to the embedded light sources 303 via the lead 20 
electrical wire (not shown), to allow the lens housings 303a 
of the embedded light sources 303 that protrude above the 
upper surface 300a of the rectangular concrete structure 300 
to illuminate the rectangular concrete structure 300 in the 
rectangular configuration as exemplarily illustrated in FIG. 25 
3H. 

FIGS. 4A-4C exemplarily illustrate construction of a 
concrete structure 400 with an array of light sources 303 in 
a heart shaped configuration embedded in the concrete 
structure 400, where the lens housings 303a of the embed- 30 
ded light sources 303 protrude above the upper surface 400a 
of the concrete structure 400. For constructing the rectan 
gular concrete structure 400 exemplarily illustrated in FIGS. 
4B-4C, an array of light sources 303 and associated circuitry 
304 of a heart shaped configuration, a support member 301, 35 
for example, a Plexiglas(R) sheet comprising perforations 302 
in a heart shaped configuration to mirror the array of light 
sources 303, and a rectangular mold 305 are provided. The 
array of light sources 303 with the associated circuitry 304 
is positioned on the support member 301 as exemplarily 40 
illustrated in FIG. 4A. The rectangular mold 305 exemplar 
ily illustrated in FIG. 4A, is positioned around the positioned 
array of light sources 303 and the associated circuitry 304 on 
the support member 301 to contain the positioned array of 
light sources 303 and the associated circuitry 304. A binder 45 
material 306, for example, a mixture of a silica composite or 
silica sand, a cement composite, Portland cement, and a 
predefined amount of water is filled in the rectangular mold 
305 containing the positioned array of light sources 303 and 
the associated circuitry 304 on the support member 301 50 
using a cement dispenser 307 as exemplarily illustrated in 
FIG. 3C. The binder material 306 is allowed to set and then 
the rectangular mold 305 and the support member 301 are 
removed to obtain the rectangular concrete structure 400 
embedded with the positioned array of light sources 303 and 55 
the associated circuitry 304, where the lens housings 303a of 
the embedded light sources 303 protrude above the upper 
surface 400a of the rectangular concrete structure 400 as 
exemplarily illustrates in FIG. 4B. The rectangular concrete 
structure 400 comprises a lower surface 400b distal to the 60 
upper surface 400a of the rectangular concrete structure 400. 
The protruding lens housings 303a of the embedded light 
sources 303 provide illumination as exemplarily illustrated 
in FIG. 4C, when the embedded light sources 303 are 
powered on. The rectangular concrete structure 400 is 65 
inverted or flipped to position the protruding lens housings 
303a of the embedded light sources 303 in view of an 

8 
observer as exemplarily illustrates in FIG. 4B, and the 
embedded light sources 303 are powered on, for example, 
using an external power Supply unit (not shown) that Sup 
plies power to the embedded light sources 303 via the lead 
electrical wire (not shown), to allow the protruding lens 
housings 303a of the embedded light sources 303 to illu 
minate the rectangular concrete structure 400 in the heart 
shaped configuration as exemplarily illustrated in FIG. 4C. 

FIG. 5 illustrates an embodiment of the method for 
constructing a concrete structure 600 or 700 with an array of 
light sources 303 embedded in the concrete structure 600 or 
700, where the light sources 303 are recessed within the 
concrete structure 600 or 700 with the upper surfaces 303c 
of the lens housings 303a of the embedded light sources 303 
in the same horizontal plane as the upper surface 600a or 
700a of the concrete structure 600 or 700 as exemplarily 
illustrated in FIGS. 6G-6H, and FIGS. 7B-7C. An array of 
light sources 303 of a predetermined configuration, for 
example, a rectangular configuration, a square configuration, 
a circular configuration, a heart shaped configuration, etc., 
with associated circuitry 304 as exemplarily illustrated in 
FIGS. 6A-6H, and FIGS. 7A-7C, is provided 501. Each light 
source 303 comprises a base 303b and a lens housing 303a 
in communication with and distal from the base 303b as 
exemplarily illustrated in FIG. 6A. The lens housing 303a of 
each light source 303 comprises an upper surface 303c as 
exemplarily illustrated in FIG. 6A. In this embodiment, the 
support member 601 does not have perforations. In this 
embodiment, the array of light sources 303 with the asso 
ciated circuitry 304 is positioned 502 on the support member 
601 with upper surfaces 303c of the lens housings 303a of 
the light sources 303 in the same horizontal plane as an 
upper surface 601a of the support member 601 as exem 
plarily illustrated in FIGS. 6A-6B. A mold 305 or 701 
exemplarily illustrated in FIG. 6B and FIG. 7A, is positioned 
503 around the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 601. A 
binder material 306 is filled 504 in the mold 305 or 701 
containing the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 601 as 
exemplarily illustrated in FIG. 6C, to embed the positioned 
array of light sources 303 and the associated circuitry 304 
within the binder material 306. The binder material 306 
completely embeds the positioned array of light sources 303 
and the associated circuitry 304 above the upper surface 
601a of the support member 601 as exemplarily illustrated 
in FIG. 6D. The binder material 306 is allowed 505 to set 
within the mold 305 or 701 containing the embedded array 
of light sources 303 and the associated circuitry 304. When 
the binder material 306 is set, the mold 305 or 701 and the 
support member 601 are removed 506 from the set binding 
material 306 to obtain the concrete structure 600 or 700 
embedded with the positioned array of light sources 303 and 
the associated circuitry 304. When the mold 305 or 701 and 
the support member 601 are removed, the upper surfaces 
303c of the lens housings 303a of the embedded light 
sources 303 are in the same horizontal plane as the upper 
Surface 600a or 700a of the concrete structure 600 or 700. 
The embedded light sources 303 illuminate 507 the concrete 
structure 600 or 700 through the upper surfaces 303c of the 
lens housings 303a of the embedded light sources 303 when 
the embedded light sources 303 are powered on. 

FIGS. 6A-6H exemplarily illustrate construction of a 
concrete structure 600 with an array of light sources 303, for 
example, light emitting diodes (LEDs), in a predetermined 
configuration, for example, in a rectangular configuration 
embedded in the concrete structure 600, where the light 



US 9,689,169 B2 

sources 303 are recessed within the concrete structure 600 
with the upper surfaces 303c of the lens housings 303a of the 
embedded light sources 303 in the same horizontal plane as 
the upper surface 600a of the concrete structure 600. Con 
sider an example where an array of light sources 303 and 
associated circuitry 304 of a rectangular configuration, a 
support member 601, for example, a Plexiglas(R sheet, and 
a rectangular mold 305 are provided as exemplarily illus 
trated in FIG. 6B, for constructing a rectangular concrete 
structure 600. Each light source 303 comprises a base 303b 
and a lens housing 303a in communication with and distal 
from the base 303b as exemplarily illustrated in FIG. 6A. 
The lens housing 303a of each light source 303 comprises an 
upper surface 303c as exemplarily illustrated in FIG. 6A. In 
this embodiment, the array of light sources 303 with the 
associated circuitry 304 is positioned on the support member 
601 with the upper surfaces 303c of the lens housings 303a 
of the light sources 303 in the same horizontal plane as the 
upper surface 601a of the support member 601 as exem 
plarily illustrated in FIGS. 6A-6B. 

In an embodiment, a decorative pattern 602 is created, for 
example, by marbling, on the Support member 601, prior to 
the positioning of the array of light sources 303 and the 
associated circuitry 304 on the support member 601 and the 
filling of the rectangular mold 305 with the binder material 
306 on the support member 601, to obtain a decorative upper 
layer in the rectangular concrete structure 600. The decora 
tive pattern 602 is, for example, a marbled pattern, a veined 
pattern, etc., exemplarily illustrated in FIG. 6B, created 
using decorative elements. The decorative elements com 
prise, for example, fine silica glass materials, coarse silica 
glass materials, ground colored glass, etc., and any combi 
nation thereof. 

In an embodiment, the decorative pattern 602 is created, 
for example, by mixing fine and/or coarse colored glass 
particles, cement such as Portland cement, and water to 
create a slurry, placing the slurry in Small amounts in a 
random manner or another manner on the upper Surface 
601a of the support member 601, and allowing the slurry to 
set. The positioning of the fine and/or coarse colored glass 
particles in the set slurry creates the decorative pattern 602. 
FIGS. 6G-6H exemplarily illustrate the decorative upper 
layer containing the decorative pattern 602 created in the 
rectangular concrete structure 600 on the upper surface 600a 
of the rectangular concrete structure 600. In another embodi 
ment, after randomly placing the slurry in Small amounts on 
the upper surface 601a of the support member 601, a brush 
or a writing element can be used to create, for example, 
designs, alphabets, lettering, complete words, numbers, 
shapes, faces, silhouettes, objects, etc., on the slurry on the 
upper surface 601a of the support member 601 before 
allowing the slurry to set. In another embodiment, designs, 
alphabets, lettering, complete words, numbers, shapes, 
faces, silhouettes, objects, etc., can be manually created on 
the slurry on the upper surface 601a of the support member 
601 before allowing the slurry to set. In another embodi 
ment, cement mixed with decorative elements, for example, 
ground glass is used to create random decorative patterns 
602 on the upper surface 601a of the support member 601 
prior to pouring the binder material 306 in the rectangular 
mold 305 containing the positioned array of light sources 
303 and the associated circuitry 304 on the support member 
601. In this embodiment, the cement mixed with the deco 
rative elements is veined as the binder material 306 is poured 
to create the decorative patterns 602 on the upper surface 
600a of the rectangular concrete structure 600 as exemplar 
ily illustrated in FIGS. 6H-61. As disclosed in the above 
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10 
embodiments, a decorative pattern 602 exemplarily illus 
trated in FIG. 6B, can also be created on the upper surface 
301b of the support member 301 exemplarily illustrated in 
FIG. 3B and FIG. 4A, using decorative elements, prior to the 
positioning of the array of light sources 303 and the asso 
ciated circuitry 304 on the support member 301 and the 
filling of the rectangular mold 305 with the binder material 
306 on the support member 301, to obtain a decorative upper 
layer in the rectangular concrete structure 300 or 400 
exemplarily illustrated in FIG. 3H and FIG. 4C. 

After the decorative pattern 602 is created on the upper 
surface 601a of the support member 601, the rectangular 
mold 305 exemplarily illustrated in FIG. 6B, is positioned 
around the positioned array of light sources 303 and the 
associated circuitry 304 on the support member 601 to 
contain the positioned array of light sources 303 and the 
associated circuitry 304. Abinder material 306, for example, 
a cement is poured from a cement dispenser 307 and filled 
in the rectangular mold 305 containing the positioned array 
of light sources 303 and the associated circuitry 304 on the 
support member 601 as exemplarily illustrated in FIG. 6C, 
to embed the positioned array of light sources 303 and the 
associated circuitry 304 within the filled binder material 
306. The filled binder material 306 is allowed to set. When 
the filled binder material 306 is set, the rectangular mold 305 
is removed from the set binder material 306 with the 
positioned array of light sources 303 and the associated 
circuitry 304 as exemplarily illustrated in FIG. 6D, and then 
the support member 601 is removed from the set binder 
material 306 with the positioned array of light sources 303 
and the associated circuitry 304 to obtain a rectangular 
concrete structure 600 embedded with the positioned array 
of light sources 303 and the associated circuitry 304 as 
exemplarily illustrated in FIG. 6E. The rectangular concrete 
structure 600 comprises an upper surface 600a and a lower 
surface 600b distal to the upper surface 600a. 
When the rectangular mold 305 and the support member 

601 are removed, the upper surfaces 303c of the lens 
housings 303a of the embedded light sources 303 are in the 
same horizontal plane as the upper surface 600a of the 
rectangular concrete structure 600 as exemplarily illustrated 
in FIGS. 6E-6F. FIG. 6F exemplarily illustrates an enlarged 
view of a portion marked Y in FIG. 6E, showing a recessed 
upper surface 303c of an embedded light source 303 posi 
tioned, for example, about one or two millimeters above the 
upper surface 600a of the rectangular concrete structure 600. 
The rectangular concrete structure 600 is inverted or flipped 
to position the upper surfaces 303c of the lens housings 303a 
of the embedded light sources 303 in view of an observer as 
exemplarily illustrated in FIG. 6G, and the embedded light 
Sources 303 are powered on, for example, using an external 
power Supply unit (not shown) that Supplies power to the 
embedded light sources 303 via the lead electrical wire (not 
shown), to allow the upper surfaces 303c of the lens hous 
ings 303a of the embedded light sources 303 to illuminate 
the rectangular concrete structure 600 in the rectangular 
configuration as exemplarily illustrated in FIG. 6H. 

FIGS. 7A-7C exemplarily illustrate construction of a 
concrete structure 700 with an array of light sources 303 in 
a heart shaped configuration embedded in the concrete 
structure 700, where the light sources 303 are recessed 
within the concrete structure 700 with the upper surfaces 
303c of the lens housings 303a of the embedded light 
sources 303 in the same horizontal plane as the upper surface 
700a of the concrete structure 700. Consider an example 
where an array of light sources 303 and associated circuitry 
304 of a heart shaped configuration, a support member 601, 
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for example, a Plexiglas(R sheet, and a heart shaped mold 
701 as exemplarily illustrated in FIG. 7A, are provided for 
constructing a heart shaped concrete structure 700 exem 
plarily illustrated in FIGS. 7B-7C. The array of light sources 
303 is positioned on the support member 601 such that the 
upper surfaces 303c of the lens housings 303a of the light 
sources 303 are in the same horizontal plane as the upper 
surface 601a of the support member 601 as exemplarily 
illustrated in FIG. 6A. A decorative pattern 602 is created on 
the upper surface 601a of the support member 601 prior to 
the positioning of the array of light sources 303 and the 
associated circuitry 304 on the support member 601 and the 
filling of the heart shaped mold 701 with a binder material 
306 on the support member 601, to obtain a decorative upper 
layer in the heart shaped concrete structure 700 as exem 
plarily illustrated in FIGS. 7B-7C. 

The heart shaped mold 701 exemplarily illustrated in FIG. 
7A, is positioned around the positioned array of light sources 
303 and the associated circuitry 304 on the support member 
601 to contain the positioned array of light sources 303 and 
the associated circuitry 304. A binder material 306 compris 
ing, for example, a mixture of silica sand, a cement com 
posite, Portland cement, and a predefined amount of water is 
filled in the heart shaped mold 701 containing the positioned 
array of light sources 303 and the associated circuitry 304 on 
the support member 601 using a cement dispenser 307 
exemplarily illustrated in FIG. 6C. The binder material 306 
is allowed to set and then the heart shaped mold 701 and the 
support member 601 are removed to obtain a heart shaped 
concrete structure 700 embedded with the positioned array 
of light sources 303 and the associated circuitry 304. When 
the heart shaped mold 701 and the support member 601 are 
removed, the upper surfaces 303c of the lens housings 303a 
of the embedded light sources 303 are in the same horizontal 
plane as the upper surface 700a of the heart shaped concrete 
structure 700 as exemplarily illustrated in FIG. 7B. The 
embedded light sources 303 illuminate the heart shaped 
concrete structure 700 through the upper surfaces 303c of 
the lens housings 303a of the embedded light sources 303 in 
the heart shaped configuration as exemplarily illustrated in 
FIG. 7C, when the embedded light sources 303 are powered 
on, for example, using an external power Supply unit (not 
shown) that Supplies power to the embedded light sources 
303 via the lead electrical wire (not shown). 
The foregoing examples have been provided merely for 

the purpose of explanation and are in no way to be construed 
as limiting of the method disclosed herein. While the method 
has been described with reference to various embodiments, 
it is understood that the words, which have been used herein, 
are words of description and illustration, rather than words 
of limitation. Further, although the method has been 
described herein with reference to particular means, mate 
rials, and embodiments, the method is not intended to be 
limited to the particulars disclosed herein; rather, the method 
extends to all functionally equivalent structures, methods 
and uses, such as are within the scope of the appended 
claims. Those skilled in the art, having the benefit of the 
teachings of this specification, may effect numerous modi 
fications thereto and changes may be made without depart 
ing from the scope and spirit of the method disclosed herein 
in its aspects. 

I claim: 
1. A method for constructing a concrete structure illumi 

nated by light sources embedded in said concrete structure, 
said method comprising: 

positioning an array of light sources of a predetermined 
configuration with associated circuitry on a Support 
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member, each of said light Sources comprising a base 
and a lens housing in communication with and distal 
from said base, wherein said array of light Sources is 
positioned on said Support member with said lens 
housing of said each of said light sources inserted 
through perforations configured in said predetermined 
configuration in said Support member and protruding 
below a lower surface of said support member; 

positioning a mold around said positioned array of light 
Sources and said associated circuitry on said Support 
member, 

filling said mold containing said positioned array of light 
Sources and said associated circuitry on said Support 
member with a binder material to embed said posi 
tioned array of light sources and said associated cir 
cuitry within said binder material; 

allowing said binder material to set within said mold 
containing said embedded array of light sources and 
said associated circuitry; and 

removing said mold and said Support member, when said 
binder material is set, to obtain said concrete structure 
embedded with said positioned array of light sources 
and said associated circuitry, wherein said embedded 
array of light Sources illuminates said concrete struc 
ture when said embedded array of light sources is 
powered on. 

2. The method of claim 1, wherein said hinder material 
comprises one or more of cement, a cement composite, silica 
sand, and a silica composite. 

3. The method of claim 1, wherein said support member 
is made of a non-adherent material. 

4. A method for constructing a concrete structure illumi 
nated by light sources embedded in said concrete structure, 
said method comprising: 

providing a Support member comprising perforations in a 
predetermined configuration and an array of light 
Sources of said predetermined configuration with asso 
ciated circuitry, each of said light sources comprising a 
base and a lens housing in communication with and 
distal from said base; 

positioning said array of light sources with said associated 
circuitry on said Support member with said lens hous 
ing of said each of said light sources inserted through 
said perforations of said Support member and protrud 
ing below a lower Surface of said Support member; 

positioning a mold around said positioned array of light 
Sources and said associated circuitry on said Support 
member, 

filling said mold containing said positioned array of light 
Sources and said associated circuitry on said Support 
member with a binder material to embed said posi 
tioned array of light sources and said associated cir 
cuitry within said binder material, wherein said binder 
material embeds said base of said each of said light 
Sources and said associated circuitry above an upper 
Surface of said Support member, and wherein said lens 
housing of said each of said light sources protrudes 
below said lower surface of said support member free 
of said binder material; 

allowing said binder material to set within said mold 
containing said embedded array of light sources and 
said associated circuitry; and 

removing said mold and said Support member, when said 
binder material is set, to obtain said concrete structure 
embedded with said positioned array of light sources 
and said associated circuitry, wherein said embedded 
array of light Sources illuminates said concrete struc 



comprises one or more of cement, a cement composite, silica 
sand, and a silica composite. 

minated by light Sources embedded in said concrete struc 
ture, said method comprising: 

US 9,689,169 B2 
13 

ture through said lens housing of each of said embed 
ded array of light sources that protrudes above an upper 
surface of said concrete structure when said embedded 
array of light Sources is powered on. 

5. The method of claim 4, further comprising creating a 5 
decorative pattern on said Support member prior to said 
positioning of said array of light sources and said associated 
circuitry on said Support member and said filling of said 
mold with said binder material on said support member to 
obtain a decorative upper layer in said concrete structure. 10 

6. The method of claim 5, wherein said decorative pattern 
is one of a marbled pattern and a veined pattern created 
using decorative elements. 

7. The method of claim 6, wherein said decorative ele- 15 
ments comprise fine glass materials, coarse glass materials, 
ground colored glass materials, and any combination 
thereof. 

8. The method of claim 4, wherein said binder material 
2O 

9. The method of claim 4, wherein said support member 
is made of a non-adherent material. 

10. A method for constructing a concrete structure illu 
25 

providing an array of light sources of a predetermined 
configuration with associated circuitry, each of said 
light sources comprising a base and a lens housing in 
communication with and distal from said base; 

positioning said array of light sources with said associated 
circuitry on a support member with an upper surface of 
said lens housing of said each of said light sources in 
a same horizontal plane as an upper Surface of said 
Support member, 

positioning a mold around said positioned array of light 
Sources and said associated circuitry on said Support 
member; 

filling said mold containing said positioned array of light 
Sources and said associated circuitry on said Support 
member with a binder material to embed said posi 
tioned array of light sources and said associated cir 
cuitry within said binder material, wherein said binder 
material completely embeds said positioned array of 
light Sources and said associated circuitry above said 
upper Surface of said Support member; 

allowing said binder material to set within said mold 
containing said embedded array of light sources and 
said associated circuitry, and 

removing said mold and said Support member, when said 
hinder material is set, to obtain said concrete structure 
embedded with said positioned array of fight sources 
and said associated circuitry, wherein said upper Sur 
face of said lens housing of each of said embedded 
array of light sources is in a same horizontal plane as 
an upper Surface of said concrete structure, and wherein 
said embedded array of light Sources illuminates said 
concrete structure through said upper Surface of said 
lens housing of said each of said embedded array of 
light Sources when said embedded array light sources is 
powered on. 

11. The method of claim 10, further comprising creating 
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12. The method of claim 11, wherein said decorative 

pattern is one of a marbled pattern and a veined pattern 
created using decorative elements. 

13. The method of claim 12, wherein said decorative 
elements comprise fine glass materials, coarse glass mate 
rials, ground colored glass materials, and any combination 
thereof. 

14. The method of claim 10, wherein said binder material 
comprises one or more of cement, a cement composite, silica 
sand, and a silica composite. 

15. The method of claim 10, wherein said support member 
is made of a non-adherent material. 

16. A method for constructing a concrete structure illu 
minated by light Sources embedded in said concrete struc 
ture, said method comprising: 

positioning an array of light Sources of a predetermined 
configuration with associated circuitry on a Support 
member, each of said light Sources comprising a base 
and a lens housing in communication with and distal 
from said base, wherein said array of light Sources is 
positioned on said Support member with an upper 
Surface of said lens housing of said each of said light 
Sources in a same horizontal plane as an upper Surface 
of said Support member, 

positioning a mold around said positioned array of light 
Sources and said associated circuitry on said Support 
member, 

filling said mold containing said positioned array of light 
Sources and said associated circuitry on said Support 
member with a binder material to embed said posi 
tioned array of light sources and said associated cir 
cuitry within said binder material; 

allowing said binder material to set within said mold 
containing said embedded array of light sources and 
said associated circuitry; and 

removing said mold and said Support member, when said 
binder material is set, to obtain said concrete structure 
embedded with said positioned array of light sources 
and said associated circuitry, wherein said embedded 
array of light Sources illuminates said concrete struc 
ture when said embedded array of light sources is 
powered on. 

17. A method for constructing a concrete structure illu 
minated by light Sources embedded in said concrete struc 
ture, said method comprising: 

positioning an array of light Sources of a predetermined 
configuration with associated circuitry on a Support 
member, each of said light Sources comprising a base 
and a lens housing in communication with and distal 
from said base; 

positioning a mold around said positioned array of light 
Sources and said associated circuitry on said Support 
member, 

filling said mold containing said positioned array of light 
Sources and said associated circuitry on said Support 
member with a binder material to embed said posi 
tioned array of light sources and said associated cir 
cuitry within said binder material; 

allowing said binder material to set within said mold 
containing said embedded array of light sources and 
said associated circuitry; 

removing said mold and said Support member, when said 
binder material is set, to obtain said concrete structure 
embedded with said positioned array of light sources 
and said associated circuitry, wherein said embedded 
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array of light Sources illuminates said concrete struc 
ture when said embedded array of light sources is 
powered on; and 

creating a decorative pattern on said Support member 
prior to said positioning of said array of light sources 5 
and said associated circuitry on said Support member 
and said filling of said mold with said binder material 
on said Support member to obtain a decorative upper 
layer in said concrete structure. 

18. The method of claim 17, wherein said decorative 10 
pattern is one of a marbled pattern and a veined pattern 
created using decorative elements. 

19. The method of claim 18, wherein said decorative 
elements comprise fine glass materials, coarse glass mate 
rials, ground glass materials, and any combination thereof. 15 
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