APPARATUS W TH EMBEDDED LI GHT GUI DI NG ELEMENT AND METHODS OF MANUFACTURI NG
THE SAME TECHNI CAL FI ELD [ 0001] Enbodi nents of the invention relate to a

| i ght gui de apparatus and, in particular, to a |ight guide apparatus with
enbedded |ight guiding element and nethods for manufacturing such an
apparatus. BACKGROUND [0002] Fixtures, such as wall panels and display

shel ves, are t WPRARATUS WITHEMSEDREDLIGHT GUIDING HIEMENTEe (e.g.

| anps and spotlights) to provide practical or aesthetic effects. It is
al so common t o nouANDNETHO DSOF MANVFRACHURING: ThHOSAMENd shel ves to
provide lighting over the surfaces. [0003] EP 1,532,325 131 describes a
bui I ding bl ock made of cast nmaterial (e.g. concrete) wth enbedded |ight
transmtting fibers. The fibers are arranged parallel to each other, and
t he tWE@H&IﬁALWéEEDbers termnate at opposite lateral surfaces of the
buil ding bl ock. A light source can be posjtioned behind one of the | ateral

surf ac dgﬁ%ld t h&Embegimenys of thesivenganpglate a light guids apparayss8y i

| at eral surface. owever,,, if the |atera rfaces arge large, .it would
requir d’aéﬂF‘éIlaéetolaiF@Qﬁ gt apPattEs 1%}5‘?}?1 Fé&%‘iﬁgﬁr %Wtd??% e[e%ufsnttaﬁléi fibers in
the buildin | ock. UVIVARY . [ 0004] According to one enbodi nent of the
inventiIﬁﬁﬁhogsg?bmanﬁéchﬁnaﬁﬁ&ﬂét["ﬂsap GHBfi ses a block and at |east one

| i ght guiding el ement enbedded in the block. The |[|ight guiding el ement
extends froma first (e.g. top) surface of the block to a second non-

BACKGROUND

[0002] Fixtures, such as wall panels and display shelves, are typically illuminated
by an artificial light source (e.g. lamps and spotlights) to provide practical or aesthetic
effects. It is also common to mount lamps or spotlights within the panels and shelves to
provide lighting over the surfaces.

[0003] EP 1,532,325 B1 describes a building block made of cast material (e.g.
concrete) with embedded light transmitting fibers. The fibers are arranged parallel to
each other, and the two ends of the fibers terminate at opposite lateral surfaces of the
building block. A light source can be positioned behind one of the lateral surfaces and
the light is transmitted by the fibers to the opposite lateral surface. However, if the
lateral surfaces are large, it would require a large light source to emit sufficient light to

all the fibers in the building block.



opposing (e.g. side) surface of the block. The light guiding elenment has a
first end disposed at the first surface of the block and a second end

di sposed at the second surface of the block. The light guiding elenent is
operable to guide light fromits second end towards its first end. [0005]
Accordi ng to anot her enbodi nent of the invention, a plurality of |ight

gui di nggIehpVIAIRY are enbedded in a block and are arranged to guide |ight
between a first surface of the block and a second surface of the bl ock.
Each offoodwd | i ghtA@uirdingdo @learmbodimertiaidiesiravehition; a ¢igiit gnidlecapyecens end.
The first ends of the light guiding elenments are spread or distributed
acr oss cohepridesaitblock hnad at bfast bre higbcguidiing eleevon éndredisledandhe bliwke d he
toget her at the second surface of the block. The bundl ed second ends of
the |i dightguidinggleheneattsndafion adirst (eige tcus)eswsfacs wéthe blogk do aseeoncbrpact
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first surface of the block and a second surface of the block. Each of the light guiding
elements includes a first end and a second end. The first ends of the light guiding
elements are spread or distributed across the first surface of the block. The second ends
are bundled together at the second surface of the block. The bundled second ends of
the light guiding elements facilitate the use of smaller and more compact light sources,
such as slim fluorescent or light emitting diodes. Using a smaller light source further
provides an advantage of reduced power consumption. The first and second surfaces
may be non-opposing surfaces or opposing surfaces.
[0006] According to yet another embodiment of the invention, a method of
fabricating a light guide apparatus comprises providing a molding tray and a plurality
of light guiding elements. The first ends of the plurality of light guiding elements are
secured to the base of the molding tray or secured in place relative to the molding tray.
The second ends of the plurality of the light guiding elements are secured to the
sidewall of the molding tray. Next, a molten material is supplied to the molding tray.
The molten material is then cured or allowed to dry to form a block comprising the light

guiding elements embedded therein.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007] Enbodi nents of the invention will
be readily understood by the followng detailed description in conjunction
wi th the acconpanying drawi ngs. [0008] Figure 1 illustrates a

t hr ee- di nensi onal perspective view of the |ight guide apparatus in
accordance with one enbodi nent of the invention. [0009] Figure 2
illustrates a top view of the |Iight guide apparatus shown in Figure 1.
[0010] Figure 3 illustrates a side view of the |ight guide apparatus shown
in Fi EGREFADESURIPTION OETHE DRASWINGS a cross-sectional view of the

| i ght gui de apparatus along line A-Ain Figure 1. [0012] Figure 5 ]

i1l ustrl@0®d a t hriebddimeerds of e ipaespen twilldenieadilpfurdesstopg iy theifalkowing
apparatus used as display shelves in accordance with one enbodi ment of the
i nvent idstailed deprsiptivhgnreenpiidtionsyiththe agcompanyisg drpviags-si de vi ew of a
di splay _shelf shown in Figure 5. [0014] Figures 7A - 7F ill tr.a&_'g a,

met hod [8008&labr i cdiigwes hlllqsgwemﬂaée-alﬁmp&pugl PETPAGE TISHCE P LIghE guide
enbodi nent of the invention 0015] Fj gures EA.- 8C illustrate a met hod of
fabri cﬁﬂ%a@sll?éﬁoréa?%wé%ﬁéﬂeﬁrﬂ odintenf ESPRINEIEATY h anot her embodi ment

urer olOBICc) 1 FigRs MBS om O e Hgt Gt PRI R B Lo "

understﬁg% ng of various illustrative enbodi ments of the invention. It

wll b det'st ood, however, to one skilled in the art, that enbodinents of
[o010] Figure 3 illustrates a side view of the light guide apparatus shown in
Figure 1.
[0011] Figure 4 illustrates a cross-sectional view of the light guide apparatus

along line A-A in Figure 1.
[0012] Figure 5 illustrates a three-dimensional perspective view of the light guide

apparatus used as display shelves in accordance with one embodiment of the invention.

[0013] Figure 6 illustrates a cross-sectional side view of a display shelf shown in
Figure 5.
[0014] Figures 7A - 7F illustrate a method of fabricating a light guide apparatus

in accordance with one embodiment of the invention.
[0015] Figures 8A — 8C illustrate a method of fabricating a light guide apparatus

in accordance with another embodiment of the invention.

DETAILED DESCRIPTION

[0016] In the following description, numerous specific details are set forth in
order to provide a thorough understanding of various illustrative embodiments of the
invention. It will be understood, however, to one skilled in the art, that embodiments of
the invention may be practiced without some or all of these specific details. In other

3



the invention may be practiced wi thout sone or all of these specific
details. In other 3 instances, well known process operations have not been
described in detail in order not to necessarily obscure pertinent aspects
of enbodi ments being described. [0017] Enbodi nents of the invention
describe a light guide apparatus and its mnethods of fabrication. The |ight

gui de 3ppAhady SvellAIWR ?ﬁo@es@ bpelatRR@ alve R dbew Bescribedih dihillirngrddrement
enbedded i n the bl ock. In one enbodi ment, the | i ght guiding elenent

ext endsoficesashilly dlorusepbadervhspées bf @abotlimérts teirdedesctibade of the bl ock
(or non-opposing surfaces of the block) so as to guide |light between the
si de syodrde of tAmbodinmektsafithd imvehtipn slesérilmea tight peidel applaratisenk igght
guiding elenment has a first end at the top surface of the block and a
second meithods of febridations (ifedightgfuidt epphiatiks cemyrises a blnskandeatileasyginge
light incident on the second end towards the first end. [t001'8f]ﬂ | n _anot her
enmbodi right guadingieleraent embeddedimthablegleninone embedanant thelighguidingk and

are arranged to guide light between a first surface and a secqond surface of
the bl sdnenhextendsiroghthe top supkace ofkhe Blockite éﬁf‘eﬁéﬁéﬁf C%Péﬁ*ﬁ%@%la thHr
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gui de pparatus 1 n aécordance Ww one e I ment o e Invention. In an
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the block and are arranged to guide light between a first surface and a second surface of
the block. The first ends of the light guiding elements are spread or distributed across
the first surface of the block while the second ends are bundled or grouped together at
the second surface of the block. In the following description and appended drawings,
non-opposing first and second surfaces (e.g. top and side surfaces) are described for
illustration. However, it is to be appreciated that the first and second surfaces may be
opposing (e.g. top and bottom surfaces) in certain other embodiments.
[0019] Figure 1 illustrates a three-dimensional perspective view of a light guide
apparatus in accordance with one embodiment of the invention. In an embodiment of
the invention, the light guide apparatus 10 comprises a block 100 and a plurality of light
guiding elements 200 embedded in the block 100. Figures 2 and 3 illustrate the
respective top plan view and side view of the light guide apparatus 10. In one
embodiment, the block 100 has a top surface 110, a bottom surface 120 and side surfaces
130, 140, 150, 160 extending from the top surface 110 to the bottom surface 120.
Although Figure 1 shows the block 100 having a cuboid shape, it is to be appreciated
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gui ding el enents 200 enbedded in the block 100. Figures 2 and 3 illustrate
the respective top plan view and side view of the |ight guide apparatus 10.
In one enbodinment, the block 100 has a top surface 110, a bottom surface
120 and side surfaces 130, 140, 150, 160 extending fromthe top surface
110 to the bottom surface 120. Al though Figure 1 shows the bl ock 100

havi ng thatthedildcls bébean bé fdtaidatedm @thpr gedraeiritad of hah-geoendttioaldofflf, €gn be
fabricated in other geonetrical or non-geonetrical forns, e.g. cylindrical
shape. dydodeicaliiapel ock 100 is nade froma rel atively opaque material such
t hat Iight incident on the side surface 130 are nostly or fully
transmiPOY t hr ouldte klaek 10 kr magaifiim@g reladivehit spape materid suehvbadilightt . t he
bl ock 100 can be made froma_ sufficiently rigid nmaterial so that it can

al so séRgiderson thogideisatecad3@premostirer falapramitted ghgugbithe dightay
and corhare Spreaes e Rararnbaimntehietd) G ot mabitheused for
the bl ock.100, | oad ' | i catj i d, wi.t hout
adver s8Rt ighd EriSn AR coBiq e G ot TP GREAPE ook PPl
i fi - : Lock 100 _has._ di i 0T ;s
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chem cal; and s nts, an herefore woul d be swtab. e for out door
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bl ock 100 along I'ne A-A in Figufe 1. In an enbodi nent of the invention,

the pl wfakbiuyd 8600rhahlleggthg kPPl RMdth) x 12mm (height). It is to be appreciated
that the dimensions of the block 100 can be adjusted according to its application. In one
embodiment, the block 100 is coated with a layer of ultra-violet (UV) retardant
chemical, which provides UV protection and resistance to chemicals and solvents, and
therefore would be suitable for outdoor applications.
[0021] Figure 4 illustrates a cross-sectional view of the block 100 along line A-A
in Figure 1. In an embodiment of the invention, the plurality of light guiding elements
200 extend from the side surface 130 of the block 100 to the top surface 110 so as to
guide light from the side surface 130 to the top surface 110. Each of the light guiding
elements 200 has a first end 201 disposed at the top surface 110 of the block 100, and a
second end 202 disposed at the side surface 130 of the block 100. In one embodiment,
the first ends 201 of the light guiding elements 200 are substantially flushed or coplanar
with the top surface 110 of the block 100. In another embodiment, the second ends 202
of the light guiding elements 200 are substantially flushed or co-planar with the side
surface 130. The plurality of light guiding elements 200 are operable to guide light from
their respective second end 202 towards the first end 201.
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200 extend fromthe side surface 130 of the block 100 to the top surface
110 so as to guide light fromthe side surface 130 to the top surface 110.
Each of the light guiding elenments 200 has a first end 201 di sposed at the
top surface 110 of the block 100, and a second end 202 di sposed at the
side surface 130 of the block 100. In one enbodinent, the first ends 201

of the thomi)t 9ui ¢hreheineBENhterd 0P edirer shtstoanifitak Iptufdlies betght gwidptgnar
with the top surface 110 of the block 100. In anofther enbodinment, the

second gaelentQB0 adé distebhicdér irbsd agross &ra@%ﬁexﬁf)&eaﬂe vehibsthersetand gnds
flushed or co-planar with the side surface 130. The plurality of |ight

gui di n@0Rlaeebahdled0dgatter ap dicadille sticfaguldle Thedhtst émdn20t deei be disppssst ine
second end 202 towards the first end 201. 5 [00221 In one enbodi nent, the
first endsixftamgernémt gilthe &bp syrfade 150gnshpwrdimBiguse dnemrandpotyar e
distributed or spread across the top surface 110 while the second ends , 202
are burdisteibutedjacioss the toprrstréicad 16 (Figaee 5) 3the savend;ensls 208 @6 thopluzrahtypef

di sposed in a_ matrix arrangenent at the top surface 110 as shog?g in_Figure

1, or dighigmidingsalemenisdobsandedsndipd irt\t@p‘}egatraft%éom%aﬁi}%é“ Ur§He
d ends 202 of th lity of Iight, guidi | 2 b
bundl cdniamalisepararBogREnpe Sa¢ sitond serog dre bt oERtr AL PR aR

enbodi nent , cand 202 are bundl ed together at the bottom surface
120 of CBIHQ@Q?%%FE%@] In one enbodinent, the plurality of |ight
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Alternatively, the optical fiber may have a core surrounded by a fluorinated PMMA
cladding. In another embodiment, the plurality of light guiding elements 200 are made
of glass material.

[0024] It can be appreciated that the number of light guiding elements 200 in the
block 100 can range from only one to a few thousands. In one embodiment, the
proportion of the light guiding elements 200 is around 3% to 4% of the total volume of
the block 100. The light guiding elements 200 are embedded in the block 100 and they
are integral to the block 100. Hence, the block 100 and the light guiding elements 200
constitute a homogeneous structure.,
{0025] The light guide apparatus 10 can be applied in various indoor and
outdoor applications including, but not limited to, table tops, counter tops, building
walls, wall panels, display stands or shelves, cabinets, parts of a showcase, and
decorative applications. Figure 5 illustrates the light guide apparatus 10 used as
display shelves in accordance with one embodiment of the invention. The light guide
apparatus 10 are mounted to a wall 30 and supported by brackets 40.
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of glass material. [00241 It can be appreciated that the nunber of |ight
guiding elenents 200 in the block 100 can range fromonly one to a few

t housands. I n one enbodi nent, the proportion of the light guiding el enents
200 is around 3% to 4% of the total volume of the block 100. The Iight

gui ding el enents 200 are enbedded in the block 100 and they are integral
to the [b02aik 100.Figercgillushetdd oclosd-0€ctamd] tide Viewhdf agdisplagghelfehpntrsin?00
constitute a honbgeneous structure. [00251 The |ight guide apparatus 10 can
be applFigdrd h Inamiesusbodiduamt, ahght soutrdo6? isgppifieatd andeishdd sudfamg, 136uif not

limted to, table tops, counter tops, building walls, wall panels, display
st ands the biork 108<or emmiting kghtdarthe pbiraht)sﬁbhglats&mdmgielem@ Q. Via
applications, Figure 5 illustrates the lig ui de apparatus_10 used as
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60 can be recesse I n the wal e |ight urce 60 ca any form

of art ijurlig thie@BéorkDEnEE2 efifer O enAoles e diRall bl @&h@a@ﬂrghd anps
(e.g. T5 sli mfI uorescent) and |ght emtting di odes (LEDs).

sources to transmit light to the plurality of light guiding elements 200, whmh

-

significantly reduces power consumption while ensuring that sufficient light is
transmitted to the first ends 201 of the light guiding elements 200. For example, three
individual LEDs 60 (represented as dashed lines in Figure 3) can be positioned over the
second ends 202. In one embodiment, the three LEDs 60 can be individually controllable
to turn on/off so that light is selectively emitted to the bundled second ends 202.
{0027] As apparent from the above description and appended drawings,
embodiments of the invention provide an aesthetically pleasing light guide apparatus
that may be integrated or formed with various fixtures indoors or outdoors.
Particularly, the above-described arrangements allow discrete placement of one or more
light sources to prevent visual detection of the light source(s). As illustrated in Figures
5 and 6, the light source(s) may be recessed within a wall or hidden from view (in other
embodiments) for improved aesthetic appeal.
[0028] Further, since compact light source(s) may be used, power consumption
and heat emission from the compact light source(s) are reduced. Even with the use of
compact light source(s), the light guide apparatus is capable of transmitting light from a
7



bundl i ng the second ends 202 together, it enables the use of small or
conpact light sources to transmt |light to the plurality of Iight guiding
el enents 200, which significantly reduces power consunption while ensuring
that sufficient light is transmtted to the first ends 201 of the Iight

gui ding el enents 200. For exanple, three individual LEDs 60 (represented

as dashrgind dgiese [Havih@Hsehaller GaffabeaR@y hid ARAEbAvIaE lighe to &aﬁoﬁﬁFeﬂds 202.
I n one enbodi nent, the three LEDs 60 can be individually controllable to

turn onh@bihgsolatgatadgrefiteistrfacd afh) webya bluckicddniterinheTiandidd iseease ends
202. [0027] As apparent fromthe above description and appended draw ngs,
enbodi ntntrsnationt béiciencgrdfithalighbgiide appazessh €ldreadhientht, eb@Ectrplareghupgni de
apparatus that may be integrated or formed with various fixtures indoors
or out dbetight gRatetapmarafisymay het sypiire atbditionpkidiuaninatige fram then®w di scret e
pl acement of one or nore |ight sources to prevent visual detection of the
|i ght satarcelkght sasirpes; tharetoredhdah emigsior and ptherprbleameassoghtedyithce( s)
may be recessed within a wall or hidden fromview (in other enbodinents)
for i nmthesetbgeer mderraldight spurqepgaspe eliminated: si nce conpact i ght
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(width).
[0030] Next, the first ends 201 of the plurality of light guiding elements 200 are
secured to the base 710 of the molding tray 700, or secured in place relative to the
molding tray 700 to prevent undesirable repositioning or slipping of the light guiding
elements 200 relative to the molding tray 700. In an embodiment of the invention, the
base 710 of the molding tray 700 includes a plurality of openings 711 as shown in Figure
7A. Each of the openings 711 has a diameter size larger than the light guiding element
200 to allow the light guiding element 200 to be inserted through it. For example, the
light guiding element 200 has a diameter of around 0.75 mm, and the opening 711 has a
diameter of around 1.00 mm. The first ends 201 of the light guiding elements 200 are
inserted through the plurality of openings 711 as shown in Figure 7B. In one
embodiment, the portions of the first ends 201 extended below the base 710 may be
enlarged by melting the first ends 201 to form a knob (not shown) or tying the first ends
201 to form a knot (not shown). The enlarged first ends 201 would be prevented from
slipping through the plurality of openings 711 and would be secured to the base 710 of
8



t hese other or external |ight sources can be elimnated. [0029] Figures 7A
- 7F illustrate a nethod of fabricating the |ight guide apparatus 10. In
an enbodi ment of the invention, the nethod begins with providing a nolding
tray 700 having a base 710 and sidewal | s 720, 730, 740, 750 (Figure 7A).
The nmolding tray 700 can be nade frommaterials, such as but not limted

t o st aithkeessldingaiay 700n Adteenetibag) therfirst édks 201z@agibetdndanget diynajtaching a s
about 3000mm (|l ength) x 900mm (w dth). [0030] Next, the first ends 201 of
t he pl udli oraachfof theytitst guiddi2Al te peenemt thofitst ands 28 éupme dlippinghtbroagle thel 0 of
the molding tray 700, or secured in place relative to the nolding tray 700
to prevepfl i Adisraativglgstheifisat erplo?0lstandis seguedd irmplace gelatiye falthey

el enent s ﬁf)o relative to the nmolding tray 700. In an enbodi nent of the

i nvent i BR:Ang drayy Al yraites means, sHIDASRaBRPT-700 i ncl udes a plurality of
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to formmy fehudtd §Pﬂ%d@%ail%%h{\%@2ﬁia%%hoﬁﬂ% Figgile ¥0. QbR knot (not

shown). The enlarged first ends uld be prevented from slipping
t hr ougherhb@dibl et Ahietsicid RENDMDEa Bd setdeden tith HdetRUUREG T RiAHE base 710

of 8 the nolding tray 700. Alternatively, the first ends 201 may be

enl ar gedstbyernt]t &ctol lgapreciated that the second ends 202 of the plurality of light guiding
elements 200 may be secured to the sidewall 720 either before or after the first ends 201
are secured to the molding tray 700.
{0032] Subsequently, a molten material 800 is supplied to the molding tray 700 as
shown in Figure 7D. The molten material 800 is selected with an operating temperature
less than the melting point of the plurality of light guiding elements 200 so that it does
not damage the light guiding elements 200. For example, the molten material 800 may
be a polyester resin composite material having a molten operating temperature of
around 70 - 80 degrees Celsius (°C), and the light guiding elements 200 include PMMA
optical fibers having a melting temperature of around 150 — 180 degrees Celsius (°C). In
one embodiment, the molten material 800 is supplied to the molding tray 700 such that
it covers the entire length of the plurality of light guiding elements 200. The supply of
the molten material 800 can be done in a single step or multiple steps. Alternatively,

other techniques such as injection molding can be used to supply the molten material

800 to the molding tray 700.



clip to each of the first ends 201 to prevent the first ends 201 from

slipping through the openings 711. Alternatively, the first ends 201 can
be secured in place relative to the nolding tray 700 by ot her neans, such
as a fastener. [0031] Next, the seconds ends 202 of the plurality of |ight
guiding elenments 200 are secured to the sidewall 720 of the nolding tray

700. | roo3s] enboditnemiolteh heatesiai®elks Ithd? Qlldvasd ao platdel id forof theildestal 00 of
openings 721. If the plurality of light guiding elenents 200 use opti cal

fi ber s, the highbgtidesdpparbrssl havnepissingitbe tight gliebingielenents d0bembedtedand t hen
bundl ed at the sidewall openings 721 as shown in Figure 7C. In one

enbodi rtbareint heoseembodamdst, toemedieniyeatesiel fe@in dhetmelding évea 700720 Hey usi ng
a fastener It is to be appreciated that the second ends 202 of the

pl ur al iRlgcesk in 3 grting @ven/diamies e quee theanekien pratedelfi®®d to t he si dewal | 720
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the plurality of |ght gui ding el ements 200. The supply o the nolten
mat er i Perffthedilsy %Cﬁif@r plishid AdhaifleePsith BBt mIteinsieDso a Poliskingt i vel y,

ot her technlques suc as |nject|on nol ding can be used to supply the nolten

mat er i @onveyor machine 900 (Figure 7F). In one embodiment, the block 100 is polished until
the ends 201/202 of the plurality of light guiding elements 200 are substantially flushed
with the respective surfaces of the block 100.
[0035] Figures 8A — 8C illustrate another method of fabricating the light guide
apparatus 10. The method begins with providing a molding tray 701 (Figure 8A) that
may be similar to the molding tray 700 shown in Figure 7A but without any sidewall
openings. A strip holder 600 having a plurality of openings 610 is provided to secure
the second ends 202 of the plurality of light guiding elements 200. In one embodiment,
the strip holder 600 can be made of a stainless steel material. In one embodiment, the
plurality of light guide elements 200 are trimmed to the desired length before they are
secured to the strip holder 600.
[0036] Next, the first ends 201 of the plurality of light guiding elements 200 are
secured in place relative to the molding tray 701 as shown in Figure 8B. In one
embodiment, the first ends 201 are secured to the base 710 using similar methods
described in relation to Figure 7B. The second ends 202 of the light guiding elements
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800 to the nolding tray 700. 9 [0033] The nolten material 800 is then
allowed to harden to formthe block 100 of the light guide apparatus 10
conprising the light guiding elenents 200 enbedded therein. In one

enbodi ment, the nolten material 800 in the nolding tray 700 can be placed
in a drying oven/chanber to cure the nolten material 800. [0034] Next, the
har denedopé beRdEALA{d dcuked Fd e Sthp HIl@aKe00 OTHen, Hangtyigtholensodive ol di ng
tray 700 as shown in Figure 7E. In one enbodi nent, high-pressure air is

i nj ect efolistedasvridispsiedenahé sidérdll 728 thd oldhly ohy Vb asshaivngn Figuyre700
and the block 100 to facilitate the renoval of the block 100 fromthe

nol di n@Q. r&ybséflentTenmottengnatediahddois sppplistito gha mepding tpay 7ok aad thent he
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i nvent iablowethie heotis o fiorms theblogls 108 befase the hiarkoh?0ds remoeed/ (s dalishingy
techni ques, such as but not limted to a polishing__conveyar. machi ne 900
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of a stainless steel material. In one enbodinment, the plurality of |ight
gui de elements 200 are trimred to the desired |length before they are
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secured to the strip holder 600. [0036] Next, the first ends 201 of the
plurality of light guiding elenments 200 are secured in place relative to
the nolding tray 701 as shown in Figure 8B. In one enbodinent, the first
ends 201 are secured to the base 710 using simlar nethods described in
relation to Figure 7B. The second ends 202 of the light guiding elenents 10
200 are bundl ed and secured to the strip holder 600. Then, the strip hol der
600 is nmounted to or disposed at the sidewall 720 of the nolding tray 701
as shoWwWHAT S glirAAMBO.ISSubsequently, a nolten nmaterial 800 is supplied to
the molding tray 701, and then allowed to harden to formthe bl ock 100
before the block 100 is renoved for polishing, which may be simlar to the
processes described in Figures 7D, 7E and 7F. [00371 Several enbodi ments of
t he i ndent i ohlightguidaapprsatusqemprisiag:. However, those ordinarily skilled
inthe art will recognize that the inventionis not |imted to the

embodi ment s afdegki , but can be practiced with nodification and
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wherein the first ends of the plurality of light guiding elements are
distributed across the first surface of the block,
wherein the second ends of the plurality of light guiding elements
are bundled at the second surface of the block, and
wherein each of the plurality of light guiding element is operable to

guide light from the second end to the first end.

2. The light guide apparatus of claim 1, wherein the first surface and the second

surface of the block are non-opposing.

3. The light guide apparatus of claim 1, wherein the block includes a material
selected from the group consisting of a polyester resin composite material, an acrylic
material and a concrete material.

4. The light guide apparatus of claim 1, wherein the plurality of light guiding

elements include optical fibers.
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di stributed across the first surface of the block, wherein the second ends
of the plurality of light guiding elenments are bundled at the second
surface of the block, and wherein each of the plurality of |ight guiding
el enent is operable to guide light fromthe second end to the first end.
2. The light guide apparatus of claim1, wherein the first surface and the
second 5. sur fReeight dgdide bEFﬁi’atew ef ¢laim dppdirsig.thd Fld’ﬂaﬁtﬁ ofhghigpuidén@ppar at us
of claim1, wherein the ock includes a material selected fromthe group
consi stdlergents inclpoleygstlg (methyil metbapykite)s(PvVEs) @l g perfllaeinated PMdider i al
and a concrete material. 4. The light guide apparatus of claim1, wherein
the plurality of light guiding elenents include optical fibers. 12 5. The
| i ght gui de apparatus of claim wherein the plurality of Iight guiding
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el ementts i ndihedight 6o epparafus akelaig dyfurtlr iging @ g SpRIGRoraURed d
PMVA. 6. The light guide a ratus of clagim1, further, conpr.ising a.light
sour e 1o4pPe@m Soirfase of sk hipck oY eation ians b the ReaoB sadstct the PRgHEY o
the segpnd ends of the plurality of 1ight guiding elenments. 7. The |ight
gui de jﬁ;‘gﬁé‘f‘g‘?g&ler&feﬁf% 6, wherein the light source is selected from the

group consisting of fluorescent lanp and |ight emtting diode (LED). 8. A
nmet hod of fabricating a |ight guide apparatus, the nethod conpri sing:

provi ding a | ¢l . i ' i :
ot ovi ang a TRUTENESEE¥oPRAPGRHARRE. RIS AR AEREhRESRIG oy o
Light  the group consisting of fluorescent lamp and light emitting diode (LED).

8. A method of fabricating a light guide apparatus, the method comprising:

providing a molding tray having a base and at least one sidewall;

providing a plurality of light guiding elements, each of the plurality of light
guiding elements having a first end and a second end;

securing the first ends of the plurality of light guiding elements in place relative
to the molding tray;

securing the second ends of the plurality of light guiding elements to the af least
one sidewall of the molding tray;

supplying a molten material to the molding tray; and

curing the molten material to form a block with the plurality of light guiding

elements embedded therein.

9. The method of claim 8, wherein securing the first ends of the plurality of light
guiding elements in place relative to the molding tray including:

inserting the first ends of the plurality of light guiding elements through a
plurality of openings at the base of the molding tray; and
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guiding elenents having a first end and a second end; securing the first
ends of the plurality of light guiding elenents in place relative to the
mol di ng tray; securing the second ends of the plurality of l|ight guiding
elements to the at |east one sidewall of the nolding tray; supplying a
nolten material to the nolding tray; and curing the nolten material to form
a block wi trerflagging eaet of thedfrst érgh fogpirdivargingetheant endnfredddipgingrei n. 9.
The nethod of claim8, wherein securing the first ends of the plurality of

| i ght thodwginthepwelitysofiopeplisgse rel ative to the nolding tray including:

inserting the first ends of the plurality of |ight guiding el enents through
a plurality of openings at the base of the nolding tray; and 13 enl arging
each of the first ends for preventing the first ends fromslipping through

! . ] ppl, ;
the pl uklal i tTheomegpahphgaim Sowhereinseewdng she gacantheadsywih shephirsbeief ightt he
second ends of the glurali of |ight Pu' ing elenents to the at | east one
si dewal §UGIE HleMeBtHicgert st Are sigichenl melginkaaydedidthids at a
plurality of, sidewal.l openin at the at | east one sidewal] of,the nolding
Pray 117 THeEesroa Pisa: wbralty CESarr Al nsBiSes tbe ShiseSrn he
plurality ofylight idi,ng elenents to the at | east one sidewall of the
nol di n lgéﬁﬁylphngEﬂqﬁépgﬁpgbiding a strip holder having a plurality of
openi ngs; bundling and securing the second ends of the plurality of |ight
gui di ng el enents

11.  The method of claim 8, wherein securing the second ends of the plurality of light
guiding elements to the at least one sidewall of the molding tray including:

providing a strip holder having a plurality of openings;

bundling and securing the second ends of the plurality of light guiding elements
to the plurality of openings of the strip holder; and

mounting the strip holder to the at least one sidewall of the molding tray.
12. The method of claim 8, wherein the molten material includes a material selected
from the group consisting of a polyester resin composite material, an acrylic material

and a concrete material.

13.  The method of claim 8, wherein the plurality of light guiding elements include

optical fibers.

14. A light guide apparatus comprising:
a block; and
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to the plurality of openings of the strip holder; and nounting the strip
hol der to the at | east one sidewall of the nmolding tray. 12. The nethod of
claim8, wherein the nolten material includes a material selected fromthe
group consisting of a polyester resin conposite material, an acrylic
material and a concrete material. 13. The nmethod of claim@8, wherein the
plurality ofatléghbngligHt pgidehgeRnichtioncbedtied iathe bidckfdritbestendihg fhot ght
gui de apparatus conprising: a block; and 14 at |east one |ight guiding

el enentfirsnhetatedfithe blekitb acdecamd nextepstising Surdacesof thie biicks witeaeia tbe at he

bl ock to a second non-opposi ng surface of the block, wherein the at | east
one | i dénast goedighg geldingrelerhevt ying first end di sposed at the first surface
of the block, and a second end di sposed at the second surface of the block,

and wherein the afitsterd disposed ghtheylirsdisntfaes ehihetblpek, @pdr abl e to gui de
light fromthe second end towards the first end. 15. The |ight guide
appar atus of cl aiafeeand gre disppseratthe secopdpuriace phdheRlocki 28€ ¢ ushed with
the first surface of the block. 16.. The lji.ght quide apparatus of. clagi.m 14,
wherein the secoldhesi§ @Eﬁ%ﬁgﬁ?ﬂléﬁtﬁm‘#lﬂﬁﬁl%ae%@P%F@?gg%gﬁﬂiegﬁﬁq}tace of
the bl ock. 17. e |ight | de ratus of claim 14, wherein the bl ock
i ncl udes a #&%}F%PGC@@%&J@&V?Y%E%?%& 1p consisting of a pol yester
resin conposite material, an acrylic

15.  The light guide apparatus of claim 14, wherein the first end is substantially

flushed with the first surface of the block.

16.  The light guide apparatus of claim 14, wherein the second end is substantially

flushed with the second surface of the block.
17.  The light guide apparatus of claim 14, wherein the block includes a material
selected from the group consisting of a polyester resin composite material, an acrylic

material and a concrete material.

18.  The light guide apparatus of claim 14, wherein the light guiding element

includes an optical fiber.

19.  The light guide apparatus of claim 18, wherein the light guiding element
includes a poly(methyl methacrylate) (PMMA) or a perfluorinated PMMA.
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material and a concrete material. 18. The |ight gui de apparatus of claim
14, wherein the light guiding elenent includes an optical fiber. 19. The

| i ght gui de apparatus of claim 18, wherein the |ight guiding el enent

i ncl udes a poly(nethyl nethacrylate) (PMVA) or a perfluorinated PMVA. 15
20. The light guide apparatus of claim 14, further conprising a |ight

sour ce fbuplEak light glide apporddusuf tlate 1df fudiserloagkriding adighttsonged dogipled o
the second end of the at |east one |I|ight guiding elenment. 21. The |ight
gui de dpphe aeecosuréaceiahtReploskdoremitting lighjtiv thesrcond endef thetaddedst one t he

group consisting of fluorescent |lanp and light emtting diode (LED). 16
light guiding element.

21.  The light guide apparatus of claim 20, wherein the light source is selected from

the group consisting of fluorescent lamp and light emitting diode (LED).
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