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Background of the Invention For a sunglass or sungl ass
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reflection seen by a person when locking into a windowpane or a mirror. The described
reflection is an inherent byproduct of a typical untreated surface tha_t is optically smooth.
When a highly reflective coating, such as a mirror coating, is applied to the surface of an
optical lens it simply accentuates the reflective nature of that lens. One of the desirable
functions of a sunglass lens among many consumers is that it conceal the wearer’s eyes from
an observer’s point of view. In the case of a lens that does not have a mirror coating, it is dark
tint in combination with the natural reflection off the surface of the lens that conceals the eyes

of the wearer. Except in the case where a sunglass lens incorporates an encapsulated specular



sungl ass lens. This is because it would be nuch easier
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inanimate objects such as monetary coins and nails, as well as logos. Holograms are used to
create predetermined light wave interference patterns in reflected light to form the appearance
of a desired image. Bas-reliefs and photo etchings are used to create varying shades of light
and dark areas in predetermined patterns of reflected light to create a desired image. Other
prior art described the use of alternating transparent colors to create the appearance of

decorative patterns, such as a star pattern, in reflected light.



decorative images of objects and light patterns in
reflected |ight by encapsulating a reflective coated
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because, in addition to |ight
to break up reflected light so the reflective coating would not produce a specular reflection

that would otherwise be apparent to an observer. Additionally, anti-reflective coatings were
applied, primarily to the front surface of the lens. The anti-reflective coatings were employed
to remove or substantially reduce the specular reflection coming off of the front lens surface,
which would otherwise negate the effect of the matte or brushed finish and the lens

construction as a whole. Without the inclusion of the anti-reflective coating, the lens



being reflected off the encapsul ated reflective
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distinct reflection of the incident light reflecting off the surface will appear at a single point
on the spherical surface. This is because an optically smooth surface exhibits high contrast. If
a similar spherical surface having a surface finish with little or no contrast, such as a matte

finish, is highlighted with the same bright light, a large portion of the surface area will be

illuminated simultaneously. This is because a matte finish exhibits low contrast. On a matte



reflected light is scattered to a high degree, the
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medium and the eye of the wearer. In addition to absorbing the bright light of the sun, the

light-absorbing element serves to absorb light being reflected off of the reflective medium
back toward the eye of the wearer (back reflection). The use of more reflective medium
increases the brighiness of the resulting reflection, thus requiring a darker tint to attenuate the
back reflection. The result of using too much reflective medium is that the lens becomes too

dark, which reduces its ability to transmit light. A properly constructed lens of this type
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If an anti-reflective coating is applied to a clear uncolored lens, such as a lens used in a
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reading glass, the colored reflection is less obvious because light is easily transmitted from the
wearer’s side of the lens to the observer’s side of the lens, thus washing out the specular
reflection of the anti-reflective coating. In the case of a matte finish lens, in which the
reflection is highly diffused, the specular reflection of the anti-reflective coating is readily

apparent in incident light, which detracts from the desired effect of the lens. The only way to



is to increase the brightness of the reflective
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an effort to reverse the problem, the scratch lines, or grooves, defining the brushed finish were
made to be more divergent, or less parallel, by crisscrossing them in varying degrees. The
more divergent the brushed lines were made to be the wider the reflection fanned out from the

point where incident lght strikes the surface of the lens as viewed from an observer’s point of

view. Correspondingly, the internal reflection affected a greater surface area of the lens, as
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its reflective characteristics. The conbi nati on of
finish andptei rpatle fivgsif promaied enharegitly poor optics in that they both exhibited poor

reflective characteristics and, primarily in the case of the brushed finish, caused severe
internal reflections. In order to increase the light transmission of the matte finish lens
construction, the amount of reflective medium had to be reduced, which further reduced its
reflective characteristics. In order to reduce the severity of the internal reflections of the

brushed finish lens construction, the amount of reflective medium had to be reduced, thereby



reflectivity nust be properly balanced and that in
order to do so and neet the design criteria set forth
in the current invention a new type of reflecting
surface nust be provided for. 9 Sunmmary of the
Inventjon The present invention is referred to as a

Further ToRRqie 1 1RSI heRRICTi o 40T eRmmbinpi dptipy) perfepmancg apd
is anmulti-layer sunglass lens that reflects light in

reflectivatydinfst b propaniy belancedendithiat or ondeDiofdoumeind meet the design criteria
Omi-directional Reflecting Lens exhibits a soft

set forthcia e ABtent Mséitias fadl fype bi eflecaPRafa0d SRt HeQiFo@bed for.
observer's point of viewthat transmts light like a
conventional sunglass |ens. The Uniform Diffuse
Omi -directional Reflecting Lens is distinguishable
over the prior art in that it exhibits good
reflective properties, does not cause distracting
internal reflections, and reflects light in a diffuse
manner. The Uniform Di ffuse Omi-directiona
Refl ecting Lens incorporates an anti-reflective
coating or surface treatnment in conbination with a
| ens element having a reflecting surface hereinafter
referred to as a Diffuse Reflecting Form Texture.: The
Di ffuse Reflecting Form Texture reduces the anount of
contrast that would normally appear in |ight
reflected off an optically snmooth or highly polished
surface. Alens of the type disclosed hereinis
significant and advantageous in that it provides
manuf acturers and consuners a-distinctly new and
practical fashion lens option. It is further
anticipated that the Ilens of the present invention
can be used to create protective eyewear for mlitary
use, wherein dielectric reflective coatings can be
used to provide protection fromlaser |ight.
Speci ally designed dielectric reflective coatings are
comonly used in eyewear for such mlitary
applications. These dielectric coatings are nornally
very bright in appearance. By enploying these types
of reflective coatings in accordance with the present
invention, a lens having the sane filtering
capabilities can be created in which the resulting
reflection is subdued by diffusing the brightness of
the reflection. Such an effect is advantageous in that
it



reduces the observability of the resulting eyewear.

The Uniform Diffuse Omi-directional Reflecting Lens

may be manufactured as a curved | ens, such as

spherically curved, or a flat 10 |l ens and nmay be

mounted in a conventional type of eyewear system

having two | efEmmary @fltﬁ@rlfnvmmmmar system

having a single I'ens such as a unitary Iens sungl ass

or a goggle. 11 Brief Description of Draw ngs Figure
The prasentanvfenton ispefemweditens o n&orm Biifisd @nai-dircctioasrRigheeng

Wth the present invention. Figure 2 is a

Lens, arli08 SmS©idyepadiel A faE 8 aiflcbRichens: Afrubd Qi TR B fom
al ong section I'ine A-A. Figure 3Ais a front plan

. i i A-ef i at.

Difse S Bbctoat USRS 13 LS SRR MLARRE Bl
of Figure 1. Fjqur Bis side.view of the stain|ess

appearae i P OPEEEE SPOS o1 diee B FHrGEHS UG St St Somelass
how |ight reflects off that surface. Figure 3Cis a

lens. The Ugiprop Daffusgi @mnidiregsienaiReflsrénsLensde tishagyigheblenyer the prior
surface of Figure 3A showing how |ight reflects off

art in that Wiz hibits gaodkreilBrignr mogaties daes mod nhuseldimtraviigyinedmal reflections,
anot her stainless steel reflecting surface that

and reflgceflg@€insa ditfughinahieral il Ealifsr@C Difbika oMMt Rt oftl] ReFBct; Lens
is a side view of the stainless steel reflecting

incorporitd Eﬁ&rﬁi—&heﬁ%&ﬁﬁ?& ddrisd {r@z'it}rﬁg% inh&%%%bli L 903h it & %?IE Blement

k
of f that surface. gure 4C1s a front plan view
. .th tainkess ste reflectin fage.of. Figure 4A
having ax{iiccRhELER hoRluilor Fafer X0 IR AR En@LinE FBHD T firg, The
' cross-sectional instructiopal diagran1of a

Diffuse Refectipro@yy xue RS HieAmangt pheontisidhaverrdd noppally appear

~ surface features. Figure 6A is a front plan view of
in light refiestagifolf areoptisally elnentbrir highty polighed s@face. A lens of the type

disclosed herein is si gniﬁcaﬁt and advantageous in that it provides manufacturers and
consumers a distinctly new and practical fashion lens option. It is further anticipated that the
lens of the present invention can be used to create protective eyewear for military use,
wherein dielectric reflective coatings can be used to provide protection from laser light.
Specially designed dielectric reflective coatings are commonly used in eyewear for such
military applications. These dielectric coatings are normally very bright in appearance. By
employing these types of reflective coatings in accordance with the present invention, a lens
having the same filtering capabilities can be created in which the resulting reflection is
subdued by diffusing the brightness of the reflection. Such an effect is advantageous in that it
reduces the observability of the resulting eyewear. The Uniform Diffuse Omni-directional

Reflecting Lens may be manufactured as a curved lens, such as spherically curved, or a flat

10



Figure 6B is a cross-sectional diagramof the |ens
el ement of Figure 6A taken along section line A-A
Figure 6C is a cross-sectional diagram showi ng the
application of a reflective nediumto the |lens
el enent of Figures 6A and 6B. 12 Figure 7TAis a front
lens angymay bg mepntsd 1 #eonvepdonay Bipe Rl epFWaRK GYRiem Baving two lenses or a
illustrating a variation thereof. Figure 7Bis a
unitary me sysveec$isemahadiggsiapiedénstsneh bensnicdre immn surgflasciogurgeggle.
7A taken along section line A-A. Figure 7Cis a
cross-sectional diagram show ng the application of a
reflective nediumto the lens elenment of Figures 7A
and 7B. Figure 8 is a cross-sectional view of the |ens
of Figures 1 and 2 illustrating a variation thereof
that incorporates the lens elenent and reflective
medi um of Figure 7C. Figure 9 is a cross-sectiona
view of the lens of Figures 1 and 2 illustrating a
variation thereof that incorporates the |ens el enent
and reflective nmediumof Figure 6C. Figure 10 is a
cross-sectional view of the lens of Figures 1 and 2
illustrating a variation thereof that incorporates
the lens elenent and reflective nmediumof Figure 7C
FIGS. 11A-11C are cross-sectional diagrans
illustrating various ways of incorporating a
polarized filmin the lens of Figures 1 and 2. Figure
11D is a cross-sectional diagramillustrating a way of
incorporating a polarized filmin the Iens of Figures
1 and 8. Figure 12A is a cross-sectional diagram of
the lens of Figures 1 and 2 illustrating the manner
in which light reflects off the surface of the |ens
W thout an anti-reflective coating. Figure 12Bis a
cross-sectional diagramof the Iens of Figures 1 and 2
illustrating the

11



manner in which light reflects off the surface of the
lens with an anti-reflective coating. Figure 13Ais a

pictorial diagramillustrating a perineter of the
uncut lens of Figure 1. Figure 13Bis a front plan
view of the lens of Figure 1 illustrating the

perimeter tBrieff Desteipbiomak Drawimgs a desired
shape and sizé. 13 Figure 14 7S a pictortal diagram of

a dual -1 ens eyewear systemillustrating the |ens of
Figledus e frb8Bplp ejear atapnyctitleheinmgcortisicawigotht Brdsb invention.
dual -1 ens eyewear system Figure 15 is a front plan

Figite @4k 8trofs-batibAdi idodaa ofthelIbR RHBSERY ¢! |20 ction line A—
Ig?&lbl ust rrat? ng Ia tyr‘%?calO pgri met erg?ﬁérthe%}ﬁ%&ilgg%?téml%neA A

ol P ' ' am.. unitary |ens of Figure
FighE 3R B HRLHE yRL BT lesd O gPUcoRR gPBR s GBS e
.front plan view of t uncut lens of Figures 1
]Bﬂ“qué%%?&?ﬁ?ﬁ@f§Qﬁﬁ%ﬁﬂ§§WFéal area thereof. Figure 18
. is a front plan view of the lens of Figure 13B
Figyre PB4 # side mgwaofiihs sirindgss steell refleasing suifeccefTFiguse Guy dlusteating
is a front plan view of the unitary |lens of Figure 15
how light refistisy &ff ilngsiafacej or optical, area thereof. 14
Description of Preferred Enbodi ment The Uniform
Figuet BCUSLrohiartNiE® Jf 1R @hinlRed 4184 MGk B TRE dft8oure 3A
present invention, hereinafter referred to as a
showiné%cu Hglﬁ rgféckse&f {:h%gs&ﬁfgé: IS a mul ti-layer |ens
constfuction to be used in an eyewear systemas a
. supngl.ass | ens ar a_fashion lens that_reflects |jght_in
Figufe A e e B et e S ie-ns Srdie i griect
., . the various ways in which the Diffuse Reflecting Lens
light in g pidipetioRh B8RRIt ed, nanufactured, and installed in an
eyewear system such as a dual -
Figure 4B is a side view of the stainless steel reflecting surface of Figure 4A illustrating

how light reflects off that surface.

Figure 4C is a front plan view of the stainless steel reflecting surface of Figure 4A
showing how light reflects off that surface.

Figure 5 is a cross-sectional instructional diagram of a textured surface illustrating the
measurement of surface features.

Figure 6A is a front plan view of one of the lens elements of Figure 2.

Figure 6B is a cross-sectional diagram of the lens element of Figure 6A taken along
section line A—-A.

Figure 6C is a cross-sectional diagram showing the application of a reflective medium to

the lens element of Figures 6A and 6B.
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| ens eyewear systemor a unitary |ens eyewear system
A dual -1 ens eyewear systemhas two |ens |ocations
into which two separate | enses nay be installed. The
two | ens locations of a dual-Ilens eyewear systemare
. arranged in a left and right orientation coincident
Figuip A a2 fpetplar vievnefrtaalens leanest ofisiigie GAoillustaatingesyvariaion
unitary |l ens eyewear systemuses a single |ens.
thereof.cormonly referred to as a unitary lens. A unitary |lens
is a single lens that extends through a wearer's
Figt@ VB8 a bioB@seRlio®d] @iterdr@ bf BRI &Bent YR Flky/ 7 A SN IUHE
commonly used in ski goggles, for exanple, and
section Bngl gsses. A unitary lens may also take the formof a
visor, such as a flip down visor for a helnet. Most
._conventional |.enses, such as those enployed in either
Figulig A 13 SO g Ok 4G/t ShRS F i PPLiFgf onaiid Tegeies modiur to
systens, are nmanufactured as "oversize" |enses, that
thekmﬁﬁé?“?h@@“ﬁﬂ@sﬁﬁ@ﬂﬁﬁ@tured to be larger than the
| argest lens location in which they are anticipated
Figuros bea drosststtiat! viewprohe bes ekBiess:s rratndr2i ilihsitdnat anmyiatien
cut away, allowing the lens to be cut down and

thereof thitShédrh&diek Ehea¥@VBerherd WhE effecBle MRENNDES SBaRes. and
si zes. Li ke nost conventional |enses, the vari ous

P A el Rewlr hConCht A8, Thnl Palh sk 3% aiaion
nuf act ured t.he sane way for .the sane aso A lens
theseof (RN FEMEE el TaREY SR Bl CRo AR o RS et
. been cut down to a specific size and shape so that it
FigugealD ig @ crosgeeqtiogl View ohtheyieneelFigyres &and & ilsgaiys a variation
referred to within the optical industry as an "uncut
thereof thasrimcorpospicsithe uensBidohans endReffleetive mgdivensf Higire7€.t 0 a
D ffuse Reflecting 15 Lens that is nmanufactured to be

FIGSOVeAsi Hearngbdiasctivabl diegansullusdaving & eridusSigs iof itcospdsting a
and shape so that it can be installed in an eyewear

polarize BN Bh &Mhe bdns @€FiduRd 1 e D ffuse Reflecting Lens may
be manufactured to a finished size and shape that wl|

ol 1l It - mpunt ed . pecific ..eyewear system
R R P S A R R T S
. i ng , _however, <creates a degree of difficulty in
ﬁhnlnﬂ%ﬂﬁ@”#ﬁgﬁﬂﬁgrgﬁﬁére a uni quel y shaped nol d system and
~is _potentially limted to use in only a single
Figurgyldweiap ceipssegiiongiibagorifaf ke iR pleldighrey 1120d 2 iBasiraieg the
manner in which light reflects off the surface of the lens without an anti-reflective coating.
Figure 12B is a cross-sectional diagram of the lens of Figures 1 and 2 illustrating the
manner in which light reflects off the surface of the lens with an anti-reflective coating.
Figure 13A is a pictorial diagram illustrating a perimeter of the uncut lens of Figure 1.

Figure 13B is a front plan view of the lens of Figure 1 illustrating the perimeter thereof

after being cut down to a desired shape and size.
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manuf actured as a curved | ens, such as spherically
curved, or as a flat lens that may, if desired, be
subsequently curved. The D ffuse Reflecting Lens has a
front surface that forns an outer surface and a back
. _Su ace_thatﬁéorns anot her outer surface, The front
Flg%i BAPigPngifdagranf adualneps exaeansysks Hustratng tae lons ok
] | ocated on the front side of the D ffuse Reflecting
Figure 1BBrpsepaggidrtthdeingdhstallediimthe dusl-tane egawdaasysténacat ed on
t he backside of the Diffuse Reflecting Lens. The
Figutd Oihis adfir@le pRindidwef assios &ing &f tHeqitseatinhatndfludthéng a
D ffuse Reflecting Lens are opposite the backside and
typical JeRfeRe fiReét ed back surface of the Diffuse Reflecting
Lens. As worn, the backside is the side of the

. 1 ] .Ref. l.ect i h i i . f.
s T R AT

Diffuse Reflecting Lens that is viewed by an observer.
goggle. The Diffuse Reflecting Lens is, in part, conposed of
~a first and second |lens el enent |am nated together
Figugg ¥7his 4 frast plas tvieveoitbel tuent prosiof Figvees bdtuseatingt hmpior aptical
conbination with an anti- reflective coating, or
areatheraoft i -refl ecti ve surface treatnent, on the front side
of the resulting lens construction. The first |ens
Figu®l BT A rdnDslah IS & thé Bt oB FIhACE3B [Mus@htirtela £BPr optical area
| am nati on process, a reflective nediumis applied to
g the first surface of the first lens elenent. The first
surface of the first I ens el enent, upon which the

. reflective mediumijs applied, is. at t partiall o
FieulE s £ SRR e of e P ottt LS A Bia 4 el oppicat
Texture. The Diffuse Reflecting Lens reflects |ight

arca thergqf. 3 uni f orm di ffuse omi-directi onal nmanner fromthe
front side of the lens and 16 transmts light |like a
conventional eyewear |ens or sunglass lens to the eye
of the wearer. Viewed fromthe front side, or in
ot her words, from an observer's point of view, the
Diffuse Reflecting Lehs, in conbination with an
optically suitable amount of reflective nedium has
an easily perceived soft contrast lustrous satin |ike
appearance substantially void of specular reflection.
The Diffuse Reflecting Form Texture in conbination
with the reflective nmedium produces the unique
reflection of the Diffuse Reflecting Lens. The Diffuse
Refl ecting Form

thereo
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Texture is designed to have good reflective properties

inthat, with an optically suitable anount of

reflective nmedium it can produce an apparent diffuse

reflection in a wide range of [|ighting conditions and

viewi ng angles. Additionally, the D ffuse Reflecting

For m TexD@seriipticanbf iAre ferred Erhbodihentd ve

medi um i's designéd to prevent distracting internal

reflections wthin the lens and to reflect light in a
Thedififonsiffasn©inni-Hihectdnkf ReftecRef Lend ofithe brasent Tevehtiow

in conbination with the reflective nediumhas a satin

hereinaftérk8feABO RAAANORT B RefE&TIga&hS, 1 AGhEl8Nhyer ldr@Rbnstruction to be
i mpi nging thereon in a uni form diffuse and

used in ? ev&%a{ ?)%[C{D‘?E@% Sl%%ﬂﬂ? fenf I{::?fars? ohq%i]s 14 reiﬁ’%?sdlllj%ﬁ-? %1 5 diffuse

rous rror

maﬁﬂef%@ﬁ Glio g TS Pt s pinus B Beh e p e Reflecting

i mpr ovenent over previous attenpts to create a

Lens mayelye avmstrunieds nranufretureth endissigllpdin anegyicsicer sysieohsich s a dual-
image in that it has good reflective properties and

lens eyesi@erssyniem araatitargieat epestaangysiont. ek dadl-leref dyewtarmystem has two
within the Ilens. The Diffuse Reflecting Form Texture

lens lochtﬁ)na i 0 i dhaksoR n&hteedshs &b bé@zﬁteﬁréﬂnrl@d@voslléﬁsf Re&ions of a
finish wherein tﬁe surface |n|sh is a textured finish

dual- len‘gl@?%%e%g 3&??{) he e&i‘é‘h& ﬁ'l d lgfé)r%]t'x ocﬁlar AR coFerdEhP&ntﬁ he

ectlng eature ess

.featurel es rfacefor

weater" itnal (nd o gt oK EAPL o4 ?d“ndﬁ%%f?w SO r FTD e Sagle lems
formed by chang |ngI vary and alternati n%

commordy éﬁf@ﬁf‘?dotﬁ@ erattagrleay & Wﬂ“@ﬁft eahi$ arange Jns Mt ptends through a
reflected light that would 17 otherw se cause an

wearer’ suppenabiie ofeigin &b hoth Eyeat Unitary tensesoard comimaply tded in ski goggles,
surface. An exanple of changing, varying and

for exangﬂlé ,@hd 8l sl Af aeereleay Aty 0R6 tdkdeahe tirgadfer Vik@hducand a flip

rk areas in reflected light which in turn cause a

down wgo%%msééfﬁ@t B BESrehBorl RAGESOMIchOR e eﬁ}ﬂié}%ﬁ% bithé dual-Jens

I ndent e rai sed portion of a surface, ‘such as

evevear et ot Flar) 1 o ehudek bt BB BN Salfrafe Jonyeg e
i d | t hat fal th fied
s they SR A BRI B RE TR et e ke P afarendb hidhieey o

o texturedflnlsh I s random and _
anticipated to be installed to provide excess material that may be cut away, allowing the lens

to be cut down and installed in eyewear systems of varying shapes and sizes. Like most
conventional lenses, the various lens constructions of the Diffuse Reflecting Lens described
herein may be, and preferably are, manufactured the same way for the same reason. A lens
that is manufactured to be oversize and has not yet been cut down to a specific size and shape
so that it can be installed in an eyewear system is widely referred to within the optical

industry as an “uncut lens”. An uncut Diffuse Reflecting Lens refers to a Diffuse Reflecting
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conti nuous about the surface area of the featurel ess
surface formw thin the area occupied by the D ffuse
Refl ecting Form Texture. An exanple of peaks and
val | eys arranged in a random and continuous manner is

t he arrangenent. of abrasiye particles about the_ .

Lens tha{ i pob EHiect Groevorii 26 B8t OO AHGRVadAdsages size and
wherein the top of each abrasive particle represents a

shape spélzk it can fe installed i aiveycaicans istenwdibdesiedi theRiffe fiflpeting Lens
particle and an adj acent abrasive particle represents

may beananafdcayed tbhefijetadsiancd\ehigeais wall dllbe it xtieuneohtéd i ssdpecific
of the Diffuse Reflecting Form Texture and the

eyewead §9Gdrh RBE SANERARLIIRISal ARERMNSWR f&Ess.e%ﬁltgﬂ%?Ko»?&@r,

each valley does not have a specific predeterm ned

s FGEPL RS R AP RSB RARLEY bt i
i R i F T
Pofenﬁag@slte?f ug%%i%%ﬁéﬁi%ﬁ 'ee@ WH%{S%B%%M&E %@?ﬁﬁ%&w can be

| eads directly into an adjacent valley and each _
manufagiyrqdeay alcagigd lefisy aushlay sphvrisalincundh oe at a fatlknahat may, if
such forns a cyclical pattern that repeats itself
desired tHersabgiqueanily dubeedehe Deffisma Hefleetimy lesns dac v fitoatsurfact kst forms
peaks and valleys. Referring nowto Figure 1, there is
an outeS{iRMBe A ARk tsufPhdef tHaaored ARedr Batek 8$acd3The front surface of the
manufactured as a round |l ens that can be cut down and
: i i | i aht . ' . .
Diffuse FRAlEnk o shlce Jcafadtune B0 R0 HODir e Relopiing Lens
ens of Figure is shown from .the.fr sigde. . .
and the gty Paggcisoh Sos ogiied O e GakuOy & Ghanerl &iseripy Loms: The
.view of Diffuse Reflectin Lens 23 of Figure 1 al Qn%h
front sidgegditsaspociaediran syrippy efsthe RXEusertallprnml-cnsenng opposite the
el enents. Figure 2 18 depicts a first lens el enment 16,
backsidaandetht essocatediveds 27 of the RipscBE{leuingdicne LAB8woa, the
second lens elenent 19, and anti-reflective coatings
backsid2f, th88de SUhE BGFuskR ¢TRPHLS EAsShit e adjnceil taldye € ehedfearer and
first lens elenent 16. The peaks and valleys that are

the fronfjﬁgiﬁttﬁéj%@év gj{'t?(é %ff%f&%f%@tﬂ!@%gﬂs%éﬁ? %iewfeﬁ%edﬁ%tseﬂlg’? The

peaks an use Refl ecti Form

: + Ref | ' di v h f ol | h
piftuse REHHHIE Lol sk gt Tk by e 0RHR 0% R P dfiec
together L R TR BB O U b e oS T SHEHBp Bef A

reflective coating, or anti-reflective surface treatment, on the front side of the resulting lens
construction. The first lens element includes a first surface. Prior to the lamination process, a
reflective medium is applied to the first surface of the first lens element. The first surface of
the first Iens element, upon which the reflective medium is applied, is at least partially
comprised of what is called a Diffuse Reflecting Form Texture. The Diffuse Reflecting Lens

reflects light in a uniform diffuse omni-directional manner from the front side of the lens and
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surface 21 of second lens elenment 19 of Figure 2 is an

outer surface upon which anti- reflective coating 30

is shown applied. Eye 46 represents the eye of a

wearer and serves to illustrate the side of the

Diffuse Reflectin? Lens of Figure 2 that is the
transmifiaht i cayprtiQnal osieweae kg pESunglashigak loshe pyc e thadyepser.

| ocat ed on the backside of the Diffuse Reflecting Lens
Vieweddtom Hiegfimg sizie adfjinother weyds, iom Bubseyer’ 2poiof ofseewritle Diffuse

l ens el ement 19 of Figure 2 is optically snooth and
Reflecting [ehgumca@sbifab@neal eén sptidadlg uitbik draeent bf r@lecfive Skdium, has

l ens element 16 of Figure 2 is optically snooth and

an easilly DB BB RGO UE R léﬁr]&r?%lﬁ% ﬁ)gg%?%%e:sug%{gﬁt?agﬁlv%}d of s&aecular

urface 17 depicts the ocate
e

e G PB A1 SR, LG, Bt B0 B AR PRLIOEH 1B BB

the Di.ffuse Refl ectin Lens of Figure 2 that is_viewed
produccgfhc wawsERealeR of rldtfusin Ao ersignd e el SR ng g

19 are manufactured separately and as such form
Textureps ddsigimed tahavd goodl reflestive propentiss il thatewith apoptealtysubeblag
bonded together. The first and second |ens elenents
amount ofgefleetivem&iitmOin cappddeein gpatentidifiog: @fleaiin iaal wide agfre of
pl astic such as a thernoplastic or thernoset plastic
lighting ¥BA@Tibrid and RRHIBE bh 165, MRAIHN Y, th D ffilke TRY1e B CRGRT M Rire in
for exanple, is very thin, nmeasuring generally only a
- d - ecll.V Lum .
combing Bl AR KT b A S8 B e G e S R i g itions
witin B0 e S ST e P ot b DS e
. Figure 2 are _also very thin and are preferably applied
in combipefipgywith thegrileditve spasdium hesia patid gesippeasanasshaioefectsringident
anti-reflective coatings nay be applied prior to or
light impifigieg thehmnfin b einifaml, d&oenohd cans-dleetitent maane. Thataflattsh
together. It is preferred that the surface of the

produced 8008 £bub BAGHR nAFBATikd. T 68RF A6EdsW I9bdErAd R8sV d matte
el enent, such as surface 20 of second | ens el énent 19,

. 1RSSR BB B L P
i M R TR R M
has goodlr%ﬂgpﬁ%e %)?opt;?t}/e% and does not create distracting internal reflections within the
lens.

The Diffuse Reflecting Form Texture is a combination of both surface form and surface
finish wherein the surface finish is a textured finish applied to the surface form. The surface
form of the Diffuse Reflecting Form Texture is featureless. A featureless surface form, as

defined herein, is a surface form that is void of surface irregularities formed by changing,

varying and alternating elevations that create light and dark areas in reflected light that would
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the same refractive index. Therefore, it is preferred
that lens elenents 16 and 19 be nade of the sane
material. If the Diffuse Reflecting Lens is to be
manuf actured as a piano lens, a |lens wthout
corrective power, it is preferred that the first and

otherwise eaiie 21 aRpsTeat eeroratiyefeatyreiorstimd oat onihe sRrigcee s crpmale of
for a total combined thickness of 2.0 to 3.0

changing, vinyimgtapd sltcrhitingenirfacel gle iteons Mat tuwste 1iRbf elddrk grebens
may be manufactured as a decentered lens or a

reflected QiighewhicN én e Gaubay dogbrad@vRhtuldyto $iaf® bift & thekhfseliban
t hi ckness and or the curve of the first or second | ens

indente§ bEPBRL p@rtioﬁ &% b 582 @M a5 aﬁk@—‘i’eﬁeif,f gdeging greawgea likeness of a
Diffuse Reflecting Lens nay be manufactured as an
Xt r hick, sem . finishe ens caonstruction.that can.

personsificc B TR0l i Blrors R pRe o 1o et gpegified
corrective lens. The Diffuse Reflecting Form Texture

parameiegy § i arangamaRial fe pRaks gne vallays ohike tsidied fintshriarangom and
appear in light reflected off an optically snooth or

continupiisgivoyt the birklae dreg i thecieatuFeless exdms|ferm vitha thblaamlocamsled by
white checkerboard pattern is placed in front of a

the Diffodd Reffecti iBorfreTd@eiel AR exBmbpleofieilisQnd villdyls ap@nbdtbl Ohndom
t he same checkerboard. The contrast between the bl ack

and conBAYRE 8SnBQds G WRbdRent S UBLSESe Eé{‘ﬁ%l@?ﬁlﬁb@ltﬂeoéﬁrﬂge %{éa of a

observer to easily distinguish between the areas
' . huys C ize the. pattern
new shel} A llebs. SRGeiHR 168 of FERAPIaSSe pRTichlepRhfs a peak
th reflecting surface, becomes uneven in the manner
and the gy3Lice AR ACITIGCE P& GPECEALY HIFEAR FIED ARGCBRRERSYS BESHCle
bet ween bl ack and white becones qu?K’ reduci ng the
represengthd eallper The nepkd sndyvalleys etibg tgxtered fihish of Bledeitfuse Rafedting
white and thus nmaking it nore difficult to recognize

Form Texinere pad the dpscribb® sarkip ajger uneraa dorh e thaeddch e bl gnd echa@Bey does
becones, again along the lines of the surface

not haved2§REIBE §ebdefRfhRkd lodafBn LSy el 1B ehC@RhERT or Whit8 GUE Ehated. The
As ‘contrast is further reduced, a point is reached at

sk RN B R 3 PR 01
describeg i%?l?({gig]ge?gﬁgcgp gtﬁcglgtlghqu :egqf]p:'l p?e%.k h%fdls gi%citl(})rqmo-rarl]lea JaCngt valley
;nd each valley leads directly into an adjacent peak and as such forms a cyclical pattern that
repeats itself through out the entire surface area occupied by the peaks and valleys.

Referring now to Figure 1, there is shown an uncut Diffuse Reflecting Lens 23
manufactured as a round lens that can be cut down and installed in a left or right lens location
of a dual-lens eyewear system. The uncut Diffuse Reflecting Lens of Figure 1 is shown from

the front side. Referring now to Figure 2, there is shown a section view of Diffuse Reflecting

Lens 23 of Figure 1 along section line A-A to illustrate individual lens elements. Figure 2

18



| ess contrast an observer will perceive in the

reflected light. Further, the nore diffuse the

reflected light is the less bright the reflection wll

be. The Diffuse Reflecting Form Texture is designed to

reflect light within a range of diffuseness that has
depicts $ Hgsh long glggncpiol G e aeflactve owdivume 27 eant dpticelyadhgsive 28. i sabongl lens

use of reflective medium Applying nore reflective
clementii®@dandantisnefiévtias codtingeRan3 M Svafaceri Drrapresets therfarseasface befirst

reflectivity of the Diffuse Reflecting Lens, however,

lens elexﬁ@mt% $Re pRRYGRSVAIREs BAPARHeBictdd g suthaNFIMnSISLeR 2
as aresult, limts the anount of reflective

e 0 R A 8 e
275 b i B bl SE S PR en

of brightness and luster in reflected Iight can be

16 of Figurp2ds aiowipnsigace wonewlirh gnti-aeflactive eeaiingAE is sheyosamplie, and
the use of a reflective nedium such as chrom um or

surface 2 efirdeonmi ledsaertdne 1Diof Fipee 2 Redd ewtéd sngfateemsont whiab ekti-
properly, it is inportant that the lens reflect |ight

reflective BoRingBBONeshothadpplisd. Befdsi repRBintythBel@bt a wiher Snddedva to
nunber of reasons for ‘this. It is inportant that the

illustrateht Elldé 6f &ﬁ@g&fﬁ&tﬂé}%egﬁ%ﬂﬂ?&gﬁgﬁm 2' Fat(ig {Hél lﬁ@f(ﬂl 'u it Eee 21

an optica sul t nount of reflective

depiets f?%?ﬁ A da Tt P e@g#ﬁ?e BRI %Te&ﬁﬁﬁ Lefigof

lens to the eyes of arer. If the reflected |ight
Figure 2jadiacent eys 44- §§€°va %]eof %F@Wﬁ‘é@%nﬁﬁtdlﬂ Higyetldp optical ]gw
refl ection may becone too di m nished, making it
smooth agidfi§ shomint astagofidavp endaiey Sudageck ddiristdnnsaictnemmf Figure 2 is
conmbined with the anti-reflective coating, making it

optically8@Siot arldds shoh BRSRVE! sirtacs Bpddie saifes NIf ShBcVEREGSicts the
It is also inportant that the conpleted I ens has a

front surfa@@gx'xd ¥ lé"oré%ro%riﬁe F8VEehdohs (RE ﬁﬁﬁ@e?ie 1!31% LSt nﬁf Fibtke 2 and

lected Iight so that the dimcolore specul a
r flectlon f L he efLective.coa .
thmforec%nc%% b it sipr R 1%% ROE AT ke i by
h reflec t he r_specul reflection
an obserﬁrgkég% a qudﬁ#@p%@ﬁpeptp, gépraiffkmﬁ@u f¢tared separately and as
anti-reflective coating mnll be sufficiently backlit
such forra peefslaichied selid-sthip lenseleragnte pribohe being bonded together. The first and

second lens elements may be injection molded or cast using an optical grade plastic such as a
thermoplastic or thermoset plastic material.

Reflective medium 27, which may be chromium, for example, is very thin, measuring
generally only a few angstroms in thickness. The reflective medium reflects a fraction of the
light impinging thereon and allows the remainder to pass through. Like the reflective medium,

anti-reflective coatings 29, 30 of Figure 2 are also very thin and are preferably applied using
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comng fromthe reflective nedium To further
illustrate what is neant by uniformdiffuse
omi -directional reflection, Figures 3A-C and 4A-C
depict two stainless steel discs that reflect light in
two distinctly different manners. Stainless stee
convenignal vagug- ﬂ%apaﬂlﬂen gisthedpadbeanEgrfestiveichatitgs Mayyhn applieh arior to
Diffuse Reflecting Form Texture and reflects light in
or after ghefiristf apdseetindflenseclemanits de deninasdadgatiearner . St ai nl ess
steel disc 2 of Figures 3A and 3C is shown in plan
It is prefeyrdd dm thé eurFicd ©f tHeakcdiRidedd Wembhifih usadieditiet iatBesive
Form Texture. Upside down "V syrrbol s 1 of Figure 3A

element! §RH &S S¥ack PO or RERKS 138 g}eYﬁé'nlt @Y e ptic e, Ll rI‘TS’wever 1f the
finish of the Diffuse Reflecting Form Texture. For

e e L L i

i nl ess steeI dISC 2.that has the Diff
have a Spgﬁcreé@%t I Botremtlpeseente 1t is prefsmed thahjens ﬁlegwapel 679,19 have
for illustrative purposes, has a spherical radius of
the sameregeteve infemn Thowsfitrg.-it Sipyefemed thahisne elomeRisdérand 38 be made of
depicts stainless steel disc 2 in profile view wherein
the samesuifesiale 3 represents the spherical surface that has
the Diffuse Reflecting Form Texture. Stainless steel

I thelD$Gust FeRaUr &% idd te R sh ﬁ(ﬂ:lefnb Méraha 6 kagSut
The brushed finish reflects light in a bi-directional

cor_rec:tl\}‘éﬁﬂ)%[‘ it é%?%f@ﬁ&? ﬁlatstlh? %st %ﬁ gecongflelﬁ. e@e%e%%s{ }f;]"éo‘l g%‘j 1 ASC s

an vi ew m avi ng rushed
The ur f st ai di sc 7 that
millimeigishigh forr Qb S e DG ool LD EBHTLSS ek Edh then
shape and, for illustrative purposes, has 22 the sane

Diffuse Befirsting heny may he masufgetaras asglesensated densor 2 cotrefivpipeshaving
3A-C. Figure 4B depicts stainless steel disc 7 in

power bpsiofly ateringuhavhérkaess asd i deeudve djthe Sienbs sdcbad lens element a
spherical surface. The surface formof surface 3 of

desired dnhciat. @9sdAF dosirbid Ak WIFEE RehNBctBgUisdiRendy BY Sbndifctured as an extra

applied, is featurel ess. The brushed f| nish is

thick serfﬁrfﬁggﬂ%g 1% c%ﬁﬁﬂlcgglp Hat On B ﬁolﬁﬂgd %’Mg?ée @?B&eof

paper or rasive padcreates a sur asi on
creatin ‘%{" Qrm of scratches that are generally |inear and
g@@%? Py*Baral el to one another. Lines 6 of Figure

4A and 4C represent the scratches that
The Diffuse Reflecting Form Texture reduces the amount of contrast that would normally

appear in light reflected off an optically smooth or highly polished surface. For example, if a
black and white checkerboard pattern is placed in front of a mirror, the reflection in the mirror
will be that of the same checkerboard. The contrast between the black squares and the white
squares is sharp allowing an observer to easily distinguish between the areas of black and
white and thus to recognize the pattern. The reflection produced by a mirror is specular. If the

reflecting surface becomes uneven in the manner described in the present invention, the
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make up the brushed finish of stainless steal disc 7.
Figures 3B and 3Cillustrate the reflection created by
the Diffuse Reflecting Form Texture. Figures 4B and
4C depict the bi-directional reflection created by the
brushed finish. Arrow 4 of Figure 3B represents an

contrastj hetseparidadkiag i twhisbesemeskfurmy, sedutmgah@olaferstaiahilies & recognize

- steel disc 2. Arrows 5 of Figure 3B represent the

where bldc@hims ef Weied @i thuomesivp fiasereiBkulti@LiceeB B theipatEa. Bke

illustrates incident |ight 4 and refl ected Ilght 5 of

more un'é\r&yt‘hg re?fﬁch% & be&hes! a‘ﬁ?{ﬂoegtlﬁq%s oFthe FLEYLS E&lbed

I'i ght rays ate appr | mat ual over t ree

herein, tpﬁ g?)ﬂ”g g]eség]?( L %’slt C}%%hgc% Itraaii is Eﬁqeaﬁ%ﬁlc?%ﬁrpz)atelg%ac ed at
The reflection is con3|dered to be omi-directiona

which thegeigdide prnocoarastas i s sasrifiaanate Byighrekheireduatipn v epntrast
three hundred sixty degrees fromthe point where

can alsojbaciestaibed [ ghms of diffuf glleei BCTh¢ mickedifhise tteueflatel light, the
the Diffuse Reflecting Form Texture. Because the |ight

less conirsst b bb@eter thvill Perdive iiihe defleedd 100l FurlRANBE mokd diffuse the
produces an appar ent reflectlon under a wi de range of

reflected 1&@4@% 8 160BAL i ROR Rty WiRW, N9 angl es. The

lection is con3|dered to be unlforn1because
t about the
The R KOk DRl R esibe Y e St il oh'®
. _ ntjall sa irectional manner.
dlffusenfasaﬂi Reg beep f lmdgtotpyﬁg%gw etﬁiEanlﬂrc@@ap@%a uacso%wélecuve
4C depict how light rays reflect off the brushed
medium{Applging narg Frflectyesmediame suthamehtaniumedn demirfumy ean increase the
surface 3 of Figure 4Cin a bi-directional manner

reflectivipeopihn @i ffudeaR eftcatisg Laiss howeresddng s eeptattBelambunt of light
Figures 4A and 4C. The bi-directional reflection

transmisH6Q HHE QF a B3kuttNBmAE Hhethuhi M ghecRSnREER thA WS bt AsdEbeyond

unsui tabl e due to the significant |nternal reflections
- i on
which kb S ?’aﬁﬁiaf“‘@%%ﬁ%fé‘f&ﬁéﬁf%%éé%da’%%ﬁ#f% PRl fiieoe
he d scri, bed use of stal | ess teel in
restrcriofy 6 it sp M eleind Hr TR o8 Compisd BHt AORERprE amtegnt of
|IIustrate t he descrlbed reflections. Unlike a |ight

brightnesgjapg pustaripreiisated dight ‘@ﬂé’@laﬁ]@jlet@%%llth@ﬁ egpeagiingige limitations

hol ograns, the peaks and
imposed on the use of a reflective medium such as chrormum or aluminum. For the Diffuse

Reflecting Lens to work properly, it is important that the lens reflect light in a manner that is
sufficiently bright. There are a number of reasons for this. It is important that the Diffuse
Reflecting Form Texture, in combination with an optically suitable amount of reflective
medium, be designed to be lustrous enough and bright enough so that an observer is not easily
able see through the lens to the eyes of the wearer. If the reflected light is too diffuse, the

brightness and the luster of the reflection may become too diminished, making it difficult to
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val |l eys of the textured finish of the Diffuse
Refl ecting Form Texture are random and not as
critically defined. As conpared to textured finishes

in general, however, the textured finish incorporated
ure i s rather.

.in the Diffuse Reflecting Form Tex , _
P“’me”ﬁaﬁ?#g‘mn gBd. e oo lfﬁndé%ﬂb@aﬂyﬂ—r%fﬁ%?@@@?%%a prkipg dieasier for
Refl ecting Form Texture is designed to reflect |ight
an obseryer 0 sfieftheigyes ph Heovearat Hhs plsaimportpat tiat diefchumpbmeblens has a
The physical nature of the peaks and valleys of the
readily bgparant éelel of brighsdessleddelusiens retiecteleligieco dat dhd ditsNass .
It has been found that fromthe standpoint of

speculaf Rfle86dd yahe E'ﬁ[—?éﬂe_@ﬁ‘ifesédaﬁﬁ% andnkesed. i tﬂfg réfgeitc%i @nedium

performance there is an optinumrange o useness

' i ks d vall.eys of the . . )
product LS5 ERL S LAt L5 CRRP B AAIELSY Rt} nccen i
g SRS el e e Lo R B s Fecion

. slope) is a nmeasurenent that refers to slope angle
coming ffost S aetiecsvopiediung t he surface portion that extends
froma given valley to an adjacent peak. Rg (root nean
To fsgbrrriBustatighha ssners by unifast diffesetonitialirec el sefledtion, Figures
roughness or surface height variations of the

3A-C addert @y @ahidtitwb $Ainld3SRLNBAR BRENNY BRLWRRD dRtREILY Bifferent
peaks) is a nmeasurenment that refers to peak density.

mammgg@aml&% saiad di@o?ggg%é %&@ﬁ&’s JBABL ﬁg@g tgf&?%% Br Eagkdgl d

nmeasuri ng sur roughness and

.characteristics..Essentially, the Rdg nmeasurenment is a
Reflect g PO TEK S Anp 36/Aeeht Lt £ # Wb 4l S gPBG B el e
., fromthe valleys to each valley's adjacent peak ,
Stainlesgpteglidisca ofiigwendAsnd 86 1 shevn Brigjemvisw femftbesdathehhasfthe
neasurenent. Simlarly, Rgq is a 24 wei ghted average of
Diffuse Befidctiog Foondlerness Upstdeidova ‘O viermbobal uf Bigute 3k répeesghhthe
or surface area of mneasurenent. RSm neasures the

peaks andualieys offthe iRakedfiisk of the DiffRsOR R 1iRL BkEm Wekbrd) Fr the
given line |length or surface area of neasurenent. As

purpose bf sifr@lift&nl1Re 9%&?&%%&6\%;@# Lrabdly B ﬁ%ﬁfﬁ& afd cft@ﬁow BPFigure

descri bed her el erf ornmance o e reflective

in.ter f di.f fusene i S | v.det ernm ned
sc. e RS0 b Ol Pl UGB R AR R R R
spheﬁca.g\éggg%eaaéls%e %h%%%'jﬁ? purrggs%ls,thefsg slpgc}el\rliecral E%Jusvo?fl glflga?ér t‘r%a(.)nm%e\azrenty—

five millimeters. Figure 3B depicts stainless steel disc 2 in profile view wherein surface 3
represents the spherical surface that has the Diffuse Reflecting Form Texture.

Stainless steel disc 7 of Figures 4A-C has a brushed finish surface. The brushed finish
reflects light in a bi-directional manner. Stainless steel disc 7 of Figures 4A and 4C is shown
in plan view from the side having the brushed finish. The surface of stainless steel disc 7 that

has the brushed finish applied thereon is spherical in shape and, for illustrative purposes, has
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result in reflections that are | ess diffuse and of
hi gher contrast. Conversely, higher Rdg values result
in reflections that are nore diffuse and of decreased
contrast. The individual slope angles, that is, a

connectin articular valley to _an
the Saﬂgf E%fé%i 35%‘&@5 sigfnies éfgeef @p%%@f Fraures ééﬁ?n@ygm@r‘}ﬁ Fepipty p@iniess
are not necessarily entirely constant throughout and
steel dighain prefilgngew Mheredn epéacadgeprcsmisthe ephernits sarfece. The surface
cal cul ated as an average. The Rq neasurenent rel ates
form oft surfabee3 af/Eipage 44i-S1 @reewhich tHetrighe@ Fintbapd fppliee As teBeteless.
fromthe bottomof the valleys to the tops of the

The bnﬁﬁétkﬁms}i)fs crdhred Wi&nﬂ%ﬁﬂéﬂ orlaf %bﬁgiﬂ"!é Bﬁtﬁ Q'Eerehloff’(@ er or

val ues nmean a shal | ower average d et ween the ops

e ng, t he bot.t s. _This ..
abrasive é%&e ‘Er}gilt? ygr I F?braswn in %hlf%? Ei“f%?%e&%%t ﬁ]}(es%enerall%f linear and
ues nean a_ greater averag

el at er.
general é&ifﬁfef o%etﬂ%e&? nf‘éf ¢ ﬁ%gﬁé%aqd&q Wéf%%‘%ttﬂé?ﬁcéﬂdﬂ%éhat
vall eys. This generally results in a coarser textured
make up ﬁmbwheqiflmsa Dgﬁﬁ@iiﬂ(tsaﬁteatﬁa@ 7a relatively | ow Rq val ue
be maintained in order to mnimze the potential
Figurexy2B av3€@tllmahs thordiketiapiieaad bp et DiffimanRef]ehtin gtiorm
possible msmatches in refractive indices. It has

TextureDBROrek ABNHd U TBdepet LR iR b 're‘ffécﬁén tBSed 159 €he brushed finish.

descri bed herein having an Rdq val ue, Rq val ue and

Arow can 1% g%clfg&lge%)%ng@ ﬁl\gfn%@g{ﬁ 1%}‘? y an@mﬁg“§ | cf’gﬁsttméﬁng%ﬁ?el disc
of .djffuseness inr cte Q 0 A
2. Ao aa’f el e B Pe P G Eeeesi g sulirect o1 B Rugll e 3c
w of a textured finish depicting the peaks and
lllustrat@ﬁdpmé% light 4 prd wiieetad Eehial Phigearegib/amlratewRA s saelbRSren in
value. The 25 illustration is sinplified in that the
Figure 3], tightsapohrediti¢ approtimapdpkguadlydveathteetsmdred stttgdagass. It is
bei ng strai ght as apposed to varying forns and degrees

this typeddf r6Qdtibn el & rfededitd aé oMBiRedd®n MBERectiDBPTIRS RFkAt dnvie
of the actual textured finish of the Diffuse

considerB8 EA GES é&ﬁ APELHE it rau#gf%ﬂﬁﬁ{a%ﬁ n{)’ﬂ%&éﬁcgl% oyer three

sufficiently ustrat es 't neasur e
prese n I
hundred sagg, CEFS R R ey Peflentr i fiedF g Fkaidfp hgtace of
the illustrated textured finish. D nension 10

the leﬁiss resseinedormel e Pesayiaibetishie rtlegiedraan pro grectional

manner, it produces an apparent reflection under a wide range of lighting conditions and
viewing angles. The reflection is considered to be uniform because incident light impinging
on any given point about the Diffuse Reflecting Form Texture will be reflected in
substantially the same omni-directional manner. In contrast to this type of reflection, Figures
4B and 4C depict how light rays reflect off the brushed finish. Light rays 5 are shown to

reflect from surface 3 of Figure 4C in a bi-directional manner perpendicular to scratch lines 6
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that is being neasured. Reference line B-B represents
the nean surface elevation, also referred to as a
| east square line, of the peaks and vall eys such that
equal areas of the textured finish profile within
. i.ne.len 1 [ bove and below it. Reference |line, .
depicteg AF GO wiPac Fhedf G ASleSton WS SRS Rrophdiiimisn
8 and valley 9. The angle of slope 11, as indicated b
has beepyfoprd tppegmsyiable @ego t&%ﬁla@fléanﬁlm@aalwﬂm@na Hgireduces when
between reference lines 12 and B-B. The average sl ope
encapsuiatgidén f dans comstyctienay daseribeglrig the fedfereficetiipeiot ent nkkeslild be noted
finish is sinply the sumof all the slope angles
that theadestigigdaisé 00R4NREs stbd) iR Fidufds BL-OWANA-C skfveS BAF Rlan@&khmple
of the slopes of a given textured finish are arcs as

to llusBREAREL sdribed téRlclBhs. | | Ne sl opes, the slope angle of
each slope Is provided as an average, and all of the

e .5l gpe angl es _are again aver d, resulti [
UniRCL B8 e N G B Y o B0 e, el e
Fi.gure 5 serves only to explain what is neant by
valleys.of ?’6&@“%6 fiaeshgyf theDifFusg Kedpefing Fosel Toxtugp are rgndrsn and not as
. intended to fully explain the well- known mat hematics
criticallyrdgEnede dsicampared ¢ tetxiurgd fihishesdiotgeneraln howerar.aho fexmead finish
slope (Rdg). Rq is determ ned by neasuring the

incorposated make DéfighReflattigt FonsTesuehs Athet REreWSLRNGEd. As previously
bet ween peak 8 and valley 9, of all the peaks and

stated, haIDifY® REBRSHUCebRETRRNAIS Hé@%ﬂe}i 1 Rorfelf 1%%3%& RIRE nﬁinger

within line length 10. As is the case of I gure
s ' i g qeani b "surface .
within SERKES @bkt PRl Bl A P A RO A R heraerea
... to full xpl ai.n. the routjne thematics involved in
finish dgGeip i e REIDBEISB AR ScheaR LU UGH NS LERARCD RO
_is determ ned 26 by counting the nunber of profile
reflectiveechrepcigristivs god rasultingegtipal perfopnace flidreispaalptimsm hange of
hi ghest point of the profile between an upward and

diffusenstepinweltettedlighs iTheg pefkstdne vatiays dfithetesed] ASsiobihe Diffe:
B-B. Peak 8 represents a profile peak in that peak 8

Reflectihg FahoVextiRare déMrdBn Bmangd slogé’fuﬁ é&@%@!ﬁe& Ml deB¥ Ylekity. Rdq
and 14 are bel ow nean |ine B-B. e RSm val ue rel ates

o 1 AT L0, RGN IERHS ML S RAF e
is the sugf;z}t?{ Ilholé'g?rf ﬁng%( ‘Tsxé%to# E;o%ga i,g,qnve% vg{lc\a/yet% alni agjeacglﬁria%gﬁ Igf![ Ygogteglean
square roughness) is a measurement that refers to roughness or surface height variations of the
textured finish. RSm (mean spacing between profile peaks) is a measurernent that refers to
peak density. Rdq, Rq and RSm are standard measurements in the field of measuring surface
roughness and physical characteristics. Essentially, the Rdq measurement is a weighted _
average of all the slope angles extending from the valleys to each valley’s adjacent peak

within a given measured line length or surface area of measurement. Similarly, Rq is a
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The manner in which the Rdq, Rq and RSm neasurenents
are obtained is in accordance wth industry standards
for surface nmeasurenents. The Rdg, Rg and RSm
nmeasurenents of the preferred enbodi nent of the
__ present invention are nmade using a contact stylus
weighterbaietage vf surthe¢ rahaesd Vg aigivepancaseted tise lehlgeh or surface area of
paraneters used for neasuring the textured finish and
measuremejuti REmgnéabereRehg, nuBtheadt] vRRutealalles pidtil pélks SEdins given line
tip radius, spatial frequencies, data density and

length &F SOHBM A SendRAGHRnE 0 De measured. The stylus tip
radius is two mcrometers. The spatial frequencies

1. -khch l. d
s B0 LB L 5 R R 0o
S A R AR e

. units, approximately four data points per mcron) of
_given Rgoiejugorhradpwerrayoraee alopo englehesssltinf laver Bdi mgluese dsweeBdq values
The mnimumline length to be neasured is eight

result imieflbétivat drmsare Tdse dRfige ahd bhRighexddntrast. ComiesdeiynhighaeRdq values
Diffuse Reflecting Form Texture of the preferred

result ire@HOSHORE tHat 4r8 nfbr€ affffse LRA@BE ddPeAEIESRSs M [RSAdE N e
6.5 degrees, and the Rg of the textured finish of tIEe

i, f cti r > the ,.preferye ;
eogles, Bl B BFUOE SR LRl OB RURY 1o sl Bl g Ditrse
than 25.0 mcro-inches. The RSm of the textured
Refleotipg i, T fe ol pos ALy SO Y et Srnehas i is piy e
i nches. The Diffuse Reflecting Form Texture of the
slope angleJpeaspisncplgBerraiamited as pfveneds- by a  conbi nation of
the follow ng paraneters: a) the range of Rdq, Rq and
The R§rmagburetenttrebates te the a2rafse dissdnce,fin camsiofi dépthnmebsubed frem the
paraneters set forth for neasuring the textured finish

bottom @Mbe vARYSiotheGpk be B Raker ANGhESHHNR tHE BipRilidé NSower Rq
' featurel ess surface formupon which the textured

values nddaflla $hallo ?E@r. icpfTic 'lﬁ%@ ]géﬁg? i
manra}era % n WAl Cﬁ;%ﬁ?g peéﬁ’ée&aﬁlg t5‘[\?/Sa l'eys o E}?ﬁﬂ@&{%@%ﬁ%rcg&he
inish are arraianed on the featurel ess surface.

vaegs. thf b P 8 PRolF BB it 1o B moan o
view Qf first lens elenent 16, along section |line A-A

greater ayprage a%ﬁﬂéffel;&, the tops of thstneakeip the betters b thsralleys: Jhis gsmsrally

_element 16 is shown in

resuits in a coarser textured finish. It is important that a relatively low Rq value be maintained

in order to minimize the potential negative effects on the optical performance due to possible

mismatches in refractive indices. It has been found that a textured finish of the type described

herein having an Rdq value, Rq value and RSm value falling within a narrowly specified

range can produce good reflectivity and a sufficient amount of diffuseness in reflected light.

Referring now to Figure 5, there is shown an enlarged profile section view of a textured finish

depicting the peaks and valleys of the surface having a given Rdq, Rq and RSm value. The
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plan view in Figure 6A fromthe surface 17 side. First

| ens el ement 16 has first and second surfaces, the

second surface being the surface opposite the first

surface. A lens elenent incorporating the Diffuse

Refl ecting Form Texture is hereinafter referred to as
illustratibreisfsimplifidden shat eleesi@mes commedtity eheqendsome vafletshee fliavat as

| ens el ement incorporating the Diffuse Reflecting Form

being skedhUiseapbssell @b Q4rvRE thtmdgnd Mrdds o8 bofifubaces BHf #8818 be more
18 of first lens elenent 16 of Figure 6Bt represents

sy 13 B SR oy aecon
Ner G 5 R RS R G A

val l eys that are depicted along surface 18 of Figu
represegig a Siﬂ‘@f‘r eREmndiviadeyseanyl Hhgptasentdaye vellexsia epherf aacgseof peak 8 of
Refl ecting Form Texture. It should be noted that the
the illugimeddstepmobdvimishePsmerisonn] 0 reptdsents teusterledgtioof the éextured finish
greatly exaggerated in terns of their size and form

that is 1R BERukE EREERNECHRES B iepkdienB tas@baesuefact fevddohl Mse

Refl ecting Form Texture. First lens elenent 16 is
I
refenecgtg)glétaqgas é@tuﬁxéslfnﬁan&et?% g%zﬂdls %ﬁg 'Vgl?eeyﬂg{rl%l dﬂ]xgt apa%]és(iﬁ tﬁle textured

t _for t.he fi urf f e fi
fnish gt gt e ot B Sl %%*?f%l&? i el
Texture, which is repllcated In the first |ens_elenment
slope 1 h&w Fends deiesn PRk brndrealiay vy The seels @f slopge !y ap insticased by
of casting and injection nolding are both comon
angle 1pphiigheds sadetbrmeted Hyribevangle betveco ptferate Timed U8 tangt B-Bh&he
creation of the Diffuse Reflecting Form Texture on
averagetshipefahgle forstie giver lik8lepptht Treoff the sdxtlred SinBh eN@mblylle is6m of all
not ~solely 28 confined to casting or injection

the slopg‘ﬁhghé"&ﬁerdgfed Y&’éﬁi&f‘%‘ﬁ"sﬁﬂﬂﬁ HRERE 1B orfUGTIAS the sloPes of a given

po ycar bonat e, for exanple, the D ftuse Refl ect

textured %ﬂ arg;é%lérago (? (8 s%‘a? tﬁgg Pg & stgé];f% aféllg e%tﬁ g%c H §1%§§ is

Fhown
referr te for flrs |l ens, elenent 16 is
eferred ma a:HH:g

Providegﬁ% RSN RETR rt%%‘ie%ﬂé WG AHESS AR FEEeS- sejting in
thernoset plastic material such as allyl diglycol

an averagg slopp arge aepgthsiing lkrashvimeasuraR Bgure  serves enfarii epplaipp@hat is
I ndustries. One nethod of creating a nold that

meant bp 8depsagic”ar Dhfdragras]iRefdngll’iand ifostriniEadddun dullysedplain the well-

known mathematics involved in calculating the root mean square of mean slope (Rdq). Rq is

determined by measuring the surface height variations, such as the distance between peak 8

and valley 9, of all the peaks and valleys measured perpendicularly to referené:e line B-B

within line length 10. As is the case of Rdq, Figure 5 serves only to explain what is meant by

“surface height variations” or “roughness” and is not intended to fully explain the routine

mathematics involved in calculating the root mean square roughness (Rg). RSm is determined
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usi ng the well-known process of el ectroform ng.
El ectroformng is a process that utilizes a nmandre
that serves as a nmaster to create a netal nold that
can be used in a casting or injection nolding
rocess. The Diffuse Reflecting Form Texture can be
by counfpg fheainger phRrobisrRealsawiti linsdoTaindp oh PaHHe Paks the highest
subsequently duplicated in the nmetal nold. One nethod
point of theaprofibmbdvecenumarwaod ardedtvenwdrd ctaxing o€ thefrhgrindineshich hemean
D ffuse Reflecting Form Texture is by bonbardi ng-the

line B-Bs Bedleg ecppdschib@ pidiile pedd intthe pean ghLibovs eskah Bn€ BEB! Mdt he
nol d, MAth a media, such as a glass bead nedia for

correspdr dfMe 'E@ﬂ‘w%o%r{ lﬁﬁaeﬁ B I"I%Tewnfl 951G lﬁgﬂo the

|nd ntIO stortion ace resu whi'c

turn create eaks nd val.l eys .of t.he rlb
average {fitangs EW%F?%S WhRDEE R RBF Rl B efwtinge ﬁy fr of
not limted to bonbarding the surface with a nedla
profile prRiierpBRted it §1vER LIRS EnEby Reidgd by thelinagrgths natural |y
creates peaks and valleys in a random and conti nuous
The rrapmrerin suhith the RdpRs el RSmaneastucient jor obteimsd itiataccartignce
into the surface and renoves surface material, it can
with indberynagelatdl foesuk RS mag@FaesEiIts Che d dgQRigR8d RBm Meidirements of
control in the creation of the textured finish. If

the prefeﬁ%ﬁ%ﬁ%ﬁiﬁlé?ﬁ oﬂﬁé E;Eé%gnt P80k BE heXd 1?% a bhdlG Qt}ﬁ‘r?ssmcasunng

been applied diffuse nature o e resul ting

h n S entI r.ed
cevico af FHIE al S Bt RS RRREE sh LR it iR
.. , require rod ce the textured
acquinng ﬁ\?@% agﬁalwg%fmee&? ﬂ@luﬁ(‘j‘ﬁ’rﬁa St5pEtgal frequencies, data
Electropollshln is sinmply an additional tool that
_ density agg mibisnys dige tengdgaibe sleasired.(Bfd sylus tp ratieriatve nisigters.
of the resulting 29 textured finish. The nmethods and

The spatizhfrequeaties desme hbedted aticroriretidsngtiellewt drdume thirty thousandths
Refl ecting Form Texture and the nolds serve only as

of an incRBn WAIYeL e dha bifta BAsityNE 8 ‘A‘ﬁﬁsﬁr? stARAArQ W biRoSnRRy Bhe

t he |nvent|on The section view of first |ens el enent

data pom% g?IDtEn %[Iﬁchgg & E}?&H&% uﬂﬂ?' a?gfc&tﬁht?ﬂrfguf 1A ep(}lgts%er

Iec Ive e applied iTST “sur
St S ement. 16 and. reflectiv dium 27
micron) ¢f tsEizn G ELFECRRE M EGt D GESIGH U B P ayn ne longeh to
refl ective nmedium 27 of Figure 2.
be measured is eight millimeters. The Rdq of the textured finish of the Diffuse Reflecting
Form Texture of the preferred embodiment is greater than .75 degrees and less than 6.5
degrees, and the Rq of the textured finish of the Diffuse Reflecting Form Texture of the
preferred embodiment is greater than 5.9 micro-inches and less than 25.0 micro-inches. The
RSm of the textured finish is greater than .0009 inches and less than .007 inches.

The Diffuse Reflecting Form Texture of the pfefeﬁed embodiment is defined by a

combination of the following parameters: a) the range of Rdg, Rq and RSm of the textured
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Refl ective nmedium 27 is applied to the first surface
by nmeans of vacuum deposition. Vacuum deposition is a
proven neans for applying the reflective medium 27 and
is therefore the preferred nmethod for doing so. The
reflective nmedium 27 can be applied to the entire

finish i8 vbmbinetiom et ted praetbisrsst fositifba@eastfingthd tbx QAR fBfsh and
applied to a selected portion of the first surface 18.

obtainifi®the I@f@aﬁalaﬁd Rsgh VR6Ed ¥ PhPBeiad) 4y st Bide Wﬂ' ﬁtﬂcﬁ Ehea

singl'e ‘or doubl e gradlent form The appl i on

f in a di forn1|s
textured ?écﬁ% é \fy%ege %;\Tg}el raxﬁlog@\% d & tm[nH IB?I?nC@g n Y"ﬁ%ﬁg‘ﬁ E)/eaks and
gg}flrst surface 18 of the flrst | ens el ement 16
valleys b fherderthier Besh are arpgerdnn By fegspelestsuriigeeon
represents, as defined herein, a prepared first
FiguyaGladepictsa findt dens eldmeent i BfA sestion eiavedi finst Rs tlemapp! 6, elbng
to the first surface 18, first lens elenment 16, having
section éinp Aepaf Edgurt BAS {s iBuktiaagidn Fofite BB. Fadl@iiteddndn® 16 Reshown in
second I ens elenment 19. Optical adhesive 28 of Figure

plan VIE‘%V il Bg@e® N SbRALE Elﬁfﬂé@ b7 LRt FeQ 'Férf%re‘i@néﬁ 16 R8s ﬁfs@ Ql?c[ &3ond
first "surface of the first |lens elenent 16 and

surface@ eas%g&{d é%facgggngﬁhe sa%acc' (i)pp%glté £ %‘H&l s%ﬁ‘én%?t A]'I%ns (;I-llgz%ent

subs red. eferred hat adhes
incorpopziing ﬁlq%‘é{}h% Regecling A A {‘%Fe'EF Rt lens
Is cured by exposing it to an ultraviolet |ight
elements s the surfage of dhenfirsbises elamegjrinersporagngrieyDifse Refleesing Form
grade of adhesive that is very clear. It is preferred
Texturetihstfertdueto ap thecfist anfaes iSuefac®? 88 bbfist kns eferraat 1 ef FipdexsB:-
that closely matches that of the material used to

represerit§ @@ iRstisieratd 4l sukf@s17 RbRFBIE thbGecAN@SiaVE Su¥RES1T bRBrst
these are commercially available from Norland Opti cs.

lens clet%ﬁel% 1? Qgﬁé’a‘i’l?;g%agﬁ%féaé’ gftfatcg gk § &ﬂ%ﬁﬁ éa‘s' ﬁ%%ffﬂﬁl: ﬁ%ﬁectmg

esives, cont ac I Ves,

Form TR Ph e Y Pt %@F’%ﬁﬁﬁ”°°e‘§fﬁ%fga€€hﬁ%gﬁs

| ens el ements together are well known in the optica
represent Hp pppks andsllsys offee Diffess edlssting Fpiam Terturen & should be noted

| am nation process is given. Lens elenent 16 of Figure
that the Pokks end esidrys shawi inr bt illwnstial srendatlylratgdesated inateimas pbiheir
on the first l|ens elenment 16 of Figure 6A. A section
size andbematd ateivsed td repescil ¢FgREsedse Of thEDIfuS Relllectiag ¥Brm Texture.
First lens element 16 is created by casting or injection molding an optical grade plastic
material in a prepared mold. The mold that forms the first surface 18 of the first lens element
16 possesses the Diffuse Reflecting Form Texture, which is replicated in the first lens element
during the casting or molding process. The processes of casting and injection molding are

both common practices and well known in the optical industry. The creation of the Diffuse

Reflecting Form Texture on the first surface 18 of the first lens element 16 is not solely
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al ong section line A-A, is shown in Figure 7B. First

| ens elenment 16 of Figure 7A is shown in plan view

fromthe surface 18 side. Surface 18 of first |lens

el ement 16 of Figure 7B represents the first surface

and surface 17 represents the second surface. Second
confined t {2868 drinlettidh rdldih@Nswokdie®with a htataial kudiasepol Battonate, for

concave and optically snooth, whereas first surface 18

examplé, ShCORNSX Re AR i NERMPRLAIE Sarf N0 B £7188 158k 1RG ! Juflce 18 by
: Form Text ur e. Tﬁé peaks and val l eys ‘that are depicted

long firs urface 0 Lgyre 7 ;
e weiBRR otk of a8 G Prdomer Pl LB FERHREN bt 6
~ _Texture. The section_view of first |ens, el.enent, 16 %f
optical grad fhermapl4sgc SHdw RAGERAFPINALCIER GIREMOsRE PESTIR H%ﬂtﬁf&} such as allyl
reflective medium 27 applied to first surface 18. As
diglycolragwinetestoymmieslyrknowd, as ke 39, ragfddemiaiiel FR(G Infdwstigs be
applied to the entire surface area of the first
Onegheth@lef ct&tiap airholdahatipesseaseph DeffuseR eflesehe Foed Tpoiutd BIby
of the first surface 18. For exanple, reflective

using thERAUT#A fp?é’fféspgf eleRRIrbSlng B8t RGiBe A a SHOLRY @hat utilizes a
gradient form Reflective medium 27 applied to first

sur.f 18 f. Flgu i
mandreQHfBSEs deh mipeat oo I AR B Pl UEHR R RRE
. that . is a varjatiop o he, | ens nstructj on of
mJectmfF{n@fﬂueg progsite TSRS ReBeingd orpy G bB A B GRaing ophe surface
Figure 7A. The Diffuse Reflecting Lens of Figure 8 is
of the manérelcaniddhensubseqyently fipplivaterkat theanstalgneldnne megfodihah fag be
1, taken along section line A-A First |ens el enent
used to dbatatid texafied dtnisheofithe Dififins Reflectiigforen Bexdume it hy bemibrerding:the
as first lens elenent 16 and reflective nmedium 27 of

surface &ff & IRId] br theUh4RBEisdd tordrshte thelrhdid St itR b @gkdid) skttgay £¢18ss bead
31 are outer surfaces having anti-reflective coatings

media f%%é%?gle 3‘8]‘1161[1 ?ff‘ﬂnﬁ&ﬁiig\éﬁ‘h{%s th%@&k?(?eda ﬁﬁf £ABnticér dist f of the

8 represen e eye of a wearer and 1s shown

to.illustrate the backside o e L ff.use. Ref | ect i, ng.

sustace el BRCRGHTR CFAea e Biab 3 YAUBTRQERe SERTEeR e Bish
~surface and_ is |ocated on the backside_of the Diffuse

Creatiorrefftheier juirg firipls isgrot Hnyigddo Bombardmg tke gipface yithgymedige

17 of first lens elenment 16 of Figure 8 is optically
howevers fiootnhthad ovoirlss whlbimthasit aatomily avestes pefikecand Blicywioe 20dom and

of second lens elenent 19 of Figure 8 is optically
continucteBhierand, dsSappbBintoas che@precessihaf aaeinto the surface dnd
removes surface material, it can be made to be less aggressive, allowing for more control in
the creation of the textured finish. If necessary or desired, once the textured finish has been
applied, the diffuse nature of the resulting textured finish can be subsequently reduced by
means of electropolishing. The process of electropolishing is, however, not required to

produce the textured finish of Diffuse Reflecting Form Texture. Electropolishing is simply an

additional tool that can be used to control the reflective characteristics of the resulting
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opposite surface 17. Surface 21 represents the front

surface and is located on the front side of the

D ffuse Reflecting Lens of Figure 8. Therefore, as

worn, surface 21 is on the side of the Diffuse

Refl ecting Lens of Figure 8 that is viewed by an
texturedbsiel. Vige matidds ane sppeaiald destdileedof drasing tRe iffodel Rgfldceng Form

constructions of Figures 2 and 8, the manner in which :
Texturel A8 KOOI sdr@Snlyes @HRREMPIR ah8 afealdi irkaiRE td BarSdWithedcope of

to that of the flrst | ens el ement 16 except that it
thehnd% -not incorporate a Diffuse Reflecting Form

‘ure on either of its surfaces as it mould apply to

sur f aces an of el enen
ThepgioraE ol B¢ Pregmb GOIEERD S SETH bedh Rorieus Gy a
Lens _that represents another variation on the |ens
reflectivegnedivin 2F iapplicsf tofirgfusualace 181 sy lemsclemertt 1o anditgecsive medium
Figure 9 does not include optical adhesive 28. The
27 of FiBufefaiSepitednt ficdt g dlwnant @6 akd gificeti ® msdiamsZefi KipureiZew
of Diffuse Reflecting Lens 23 taken along section

Reﬂectﬂvé HﬁdﬁmAQ’Pifs aph1d @ the fifsh Bistack ) Sne@hesPMcudS-@pdsition. Vacuum-
| ective nmedium 27 of Figure 9 is the sane as first

s TP PR LSS i 7 L 6
preferreg ggﬂﬁl@g&f?{, q!lillgr g(gl el %ectu%g ?Itg:l S%i 8argtaedﬁp8iﬁfl éo 516 entire surface

represents the eye of a wearer_and is, sh
area of the figs syrface 18 96 itsas lbsiagplisshtoprpelepied PB@@HF@fth%f}{St fgTaceds§. For
of Figure 9. Surface 21 represents the back surface
example neflecisvd meditm® Joranttsepbbakisi acengdf ot drembl gfhdiset form. The
Refl ecting Lens of Figure 9 adjacent eye 54. Surface

applicatith Ff r&ReAMIM:ENs: Bl epmbknliBrafis ftctmen %ra(ﬁw@ piid Bakdlyknown
smpoth and is 32 shown as a concave surface. Surface

in the optit aﬂfnﬁlﬁs'trks’fhel ﬁf&g sErRIR0L AR @k lgﬁgéléﬁe& l'tf’haQ’Eﬁg[ zgﬁla!:ﬁ/ve

Snoot I's shown as a convex surface opposi
. 1. Surface 17 ents the fr I e
meciurprP R B irennc ooy BRES BFae: s PAEas Tyt 6 Arer e
Reflectlng Lens_of Figure 9. Therefore n,
reflectivg ReciEn 21 7 PRLGHIA e TSN QTS 1onErsbion GE@%#%@&V}W prepared
_ Lens of Figure 9 that is viewed b{Q an observer. ]
first surfap gy garebe Rmuetéttoshe s@ichd ipne cRafene £1-iGrjicebedhesiva 28 of Figure 2
represents another variation on the |ens
is a binding element that conforms to the prepared first surface of the first lens element 16 and
the adjacent surface of the second lens element 19. The adhesive 28 is applied in liquid form
and is subsequently cured. It is preferred that adhesive 28 be an optical grade adhesive and be
of the type that is cured by exposing it to an ultraviolet light source. The term “optical grade”
simply refers to a grade of adhesive that is very clear. It is preferred that the optical adhesive

28 have a refractive index that closely matches that of the material used to create the first lens

element 16. Adhesive types like these are commercially available from Norland Optics. Other
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construction of Figure 2. The |lens construction of
Figure 10 is simlar to the lens construction of
Figure 9 in that it also does not include optical
adhesive 28. The Diffuse Reflecting Lens of Figure 10
Is a section view of Diffuse Reflecting Lens 23 taken

types ofoddbBgv&akitic@nbd hied ifclAd®therdrigudRed adhEhiled, cbi®R& adhesives,
el enent 16 and reflective medium 27 of Figure 10 is

epoxy aﬁ@%i\%@@ﬁd ol irdsls. TRl éroc%%sﬁ}lgrhhhés@vé'ﬁged &F hﬁ?h%t:{ two

Ium 27 ‘of “Figure 7 ces 17 and 21 o re

1 re. oute surfaces ving anti-refl ective .coatings
prefubrigged i hE ons ShIeARTPeIA AP BN koRkE it R op G188 no
. Figure 10 represents the eye of a wearer and is shown
detailedigSqrintign of Hie darpiRationpIoseHdS 8Velhe Diffuse Reflecting
Lens of Figure 10. Surface 17 depicts the back surface
Lengngldmest 160d &igude A represeribne kst thaws efentehethBl ffausgation on the first
Refl ecting Lens of Figure 10 adjacent eye 55. Surface
lens elethéntdlf6 dfiRiGie 6ANS se&l@Masl of Girafiedsiciiniceit 10 of Figapd 7.4 adaken
smooth and is shown as a concave surface. Surface 21

along selfion BRCRAN it 819Eh e BRE 70 Pk OkfEe1dfed S 6FEHISRE W is shown in
smoot h ‘and is shown as a convex surface opposite

o B b SH 1S S48 SR PRRDIRa BASLR PHEh orsems

on-t
Refl ecting Lens of Fi e 10. Ther ef as _worn

e u re, —
the first gyffacg aad spface q% ﬁeﬁfﬁsé’ng“i g segeng gartace é)?‘;@g% SEEqqedctqlifgst lens
Lens of Figure 10 that is viewed by an observer. In
elementtlfof Eiyiec Gf istavacdicfadvotirely weedthgvhesers fogrivriecc 1§ Breonvex
of Figure 9 and 10, instead of the second |ens
and incceepaaaenthe TAffoel Reflcatipg Ebah et dhe easksaind valitys that are depicted
| am nated to the prepared first surface 18 of the

along first dusfacd ENSF 18 E\%@@Bt repResbMehSHERDAnd GRS bemR i Réflecting
applied to the prepared 33 first sur?ace 18 of the

Lot el ' . S Ui d. f v

Form Teghff FiieS0oR VAT B i iced Il S bPERLANE M umiagaip o Figure
encapsul.ated within the D_ffuse Ref]ecting Leng of,

7C a5 hagihg IPECEe Fdim 6/ ARRlEdR BT AL E4ooks ASIPEREPHEDL fessibed. the

~second lens elenent 19. The manner in which this is

reflective gieditinn ¢as) beagrit diei the crtie surfpeapsceridhe frst seram i & igcan be
prepared first surface 18 into a nold and casting or

applied tioraj seleticd portioh aif ty Swtonthct éBsFarleaample, £flectmaompliane?? can be
During this process, the plastic material used to

applied @28 e $MBUBRGRNHeNtFoE RETRAYe ARdeN? DipEict @o &R surface 18

fills in the peaks
of Figure 7C represents a prepared first surface 18.
Figure 8 depicts a Diffuse Reflecting Lens that is a variation on the lens construction of
Figure 2 and incorporates the first lens element of Figure 7A. The Diffuse Reflecting Lens of
Figure 8 is a section view of Diffuse Reflecting Lens 23 of Figure 1, taken along section line

A-A. First lens element 16 and reflective medium 27 of Figure 8 are the same as first lens

element 16 and reflective medium 27 of Figure 7C. Surfaces 17 and 21 illustrated in Figure 8
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and valleys created by the D ffuse Reflecting Form
Texture and fornms an optically snoboth surface 21. It
is necessary for the material used to create the first
and second |l ens elements 16, 19 to have matched or
very closely matched refractive indices. Therefore, it

are outgrsudanss hahgartoreflectie daatiggs ZhandsHb aesgedtionly. aprindibegreon. Eye
16, 19 to be nmde of the sane type of plastic

53 of Fipateed teplesernthe eyt bea seaendnd Brhowh emiiuktradtd theamckednof the
cast. or injection nolded into place, anti-reflective

Diffuse%(s?ﬁ%i:ﬁ}@%g oPPEuR08. Wurfab &4 &SHrékeARGhclbick @ﬁrf&[% RARS 1RBted on

escribed in the prior art, an additiona

dhesi on- h0g:. el i egh |

the vac SIS BOPRERERE DOk B RIE 8L iR SRt PEER S 8 i

: bondi

lons cleRRG(6 SIRUEd 13 BLCaY FHEOR PSS FEE 8 LHBRT R S irtace 2
Di ffuse Reflecting Lens constructions of Figures 2, 8,

of secorgl lgntelamensdf cdlFi s &g epsiopllp emopficadfis showarag afepvex surface
curved. If a Diffuse Reflecting Lens is to be

oppositeranficad?. Buelice Bl tdpecsbos theofrom surfacd @dyis lcersd ontthe Font side of
preferred that the material used to create the first

the DiffBQORSREOAILERNT TR REB M Rerefbfs, ad WoRE sBfack 21D Onhadidé SF the
flexi ble and highly inpact resistant, such as

Ditfuse BAEER AL il 0 SPRAN 0 i BehBr, R sDEc3) B Difruse
in_the form. of .unitagry .lens is considerably | er
Reflectip LA oBriQR: PiTIEWEE A0 Bl PR HatmE R sheerdisin
and installed in a left or right |l ens |ocation of a
elementd94p fabeipgedipsiiaidar eyt ohthedist leng ¢lepertddexceridhat diiqss not
susceptible to significant distortion due to
incorpomtca Difitsa ReflagagtForBA «Game oaleltiersyiembsimigrealas itdesdd apy to
| ens el ements such as the reflective nedium 27 and the

surfacesf 30 Sid 22N s&R60 Nhs leRMASenel @ BEFLSIrck® anki®. for exanpl e,
i nherently absorb sonme anmount of light. It 1is not

Figrmd SEppE ADIRL SR in PARY bt rebliitots M2l eBhtion on the Tons
ani.ngf ul , .l ght absar pt.i on_and tection,fromithe .
construfop ot P2, A0 o ERRHRToR Be RS b6t BRulde EhiCoppesive
serve as a . sunglass lens, it is desirable that, the
28. The ifascdyilestingchang 98 Figurep it 2 gaction viegw léﬁlae gﬁhﬁ% Lgps 23
addi tional |ight-absorbing | ens elenent included in
taken alongseciorslimeuttA ofFigient. First lens element 16 and reflective medium 27 of

Figure 9 is the same as first lens element 16 and refiective medium 27 of Figure 6C. Surfaces
17 and 21 of Figure 9 are outer surfaces having anti-reflective coatings 29 and 30,
respectively, applied thereon. Eye 54 Figure 9 represents the eye of a wearer and is shown to
illustrate the backside of the Diffuse Reflecting Lens of Figure 9. Surface 21 represents the
back surface and is located on the backside of the Diffuse Reflecting Lens of Figure 9

adjacent eye 54. Surface 21 of second lens element 19 of Figure 9 is optically smooth and is
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el ements used to provide neani ngful |ight absorption
cone in various forns such as nolecular catalytic
dye, pre-colored optical grade plastic,
vacuum deposited tint coatings and polarized film
Al'l of these tint fornms are common to the optica

shown asredlusicaive sarfdcec Srfle Wt foypeldnd dletnbet Maofifdgise Pensptically
constructions of the Diffuse Reflecting Lens. It is to

smoothR8d 14iMdRhSE Q@8neR alirthddeorfRkies éd}ﬂa.c@le tdigfape @ﬂép@eéeﬁts the front
synonynous with the tinting of plastic since

surface ?ﬁé grloc?ag%&’ ng-is Eﬁé{ ér}r%eaé]]‘ﬁﬁe @uﬁﬁ%é ﬁ%f}e-mg%}d %Isof% §1§}g dEl“herefore
as wore SuEE 17 e, s@ﬁ?@&ﬁﬁﬁﬁ hEening! PR G0 rtigved by

serves to protect the eyes of the wearer from bright
an obsefveght but it also reduces and absorbs backside
reflections off the reflective medium 27, as in the
Figizad@ depicts addiflhbd Refleefih g Cenydhanegrasemts addiair vacuiich on the lens
ot herwi se be reflected back toward the eyes of the

construdhRAI R g 2 T1R 16RS@nOtuddiod of T %ﬁr@ do B @$i1hCo e lens construction
nol ecul ar catal ytic dyes, the Tight- absorblng el enment

of Fi guﬂe‘°9 i rﬂ’flat? ?t%ﬁ’ég:cﬁ)ep%t tin@had gﬁEQ?Ecﬁ{e'sﬁfg‘% SDJ?JEL] \A,g%%hectm #gLens of

rrrng now t |gures

Figure N g aﬁgclq%{gf‘{ge“g@ﬁ)éﬁﬁ %@ﬂm)l v a&alc% ai/ L Csegt}/onshne l\ A

_ ht -absorbing tint. In the case of the Diffuse i
Figure 1 8%15@@1@% Heners ﬁg &3d grlepiigmedivg: ahet Figore J0tis the smegas first lens
| ens el ement 16 that is given the |ight-absorbing
elementtliorand réitacti exaagiim, 2 s@digael /€h Surfeteantdnind 29 ob i girg 010 eareZOm:er
or first Iens elenment 16 of Figures 8 and 10 can be

surfaces/FRRiHzanti LEREHOE caifin !; E%n@so agRkavad dpbredmebn. Eye 55 of
pl astic, such as al dlglycol carbonate and then

Figure I@lfgéf@%ﬁﬂhé e Sl eraanquc‘ Hqc%pn qu_lllﬁﬁra@%/ th@’ﬁga%icf%%fttﬁngffuse

el errent to a eate urd no ar catalytic

Reﬂecmaéﬁens Bih® Do SR I B fShk B AR Iai}icat%g O?LE%

referred that the lens_elenent to be tinted be tint
backsﬂf‘p?ﬂ t8¢ DifduseRetieatingienns 6h Fipe 69 sdiammnt cyhed- appiare &t PBﬁfSt lens

of any lens coatings. Tinting by nmeans of nol ecul ar
element d §toh Figvire 1 Qg epticall ypwioth aisl i shown asa pedaye burfdceeBurfase 21 of
t hernoset plastics as opposed to thernoplastics, such
second lass element 19 Figure 10 is optically smooth and is shown as a convex surface
opposite surface 17. Surface 21 represents the front surface and is located on the front side of
the Diffuse Reflecting Lens of Figure 10. Therefore, as worn, surface 21 is on the side of the
Diffuse Reflecting Lens of Figure 10 that is viewed by an observer.
In the case of the Diffuse Reflecting Lens constructions of Figure 9 and 10, instead of the

second lens element 19 being a prefabricated lens element laminated to the prepared first

surface 18 of the first lens element 16 the second lens element 19 is applied to the prepared
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pol ycar bonate. Thernoset plastic material can also be
pre-col ored, in which case the lens elenent can be
cast as a tinted lens. In the case of the D ffuse
Reflecting Lens of Figure 9, it is preferred that
second |l ens el enent 19 be cast using a pre-col ored

first sugbdc@sliBiof thd first Rnatis@epr & ianigadl fokhahd \Wansolidifisg, @sulting in
thernoplastic to create second | ens el enent 19 of

reﬂectx\'f:é IﬂHﬁlﬁmZZﬂSeufg ERbpdu®A wﬁhﬁ"éﬁ@bﬁ%@sc‘ﬁefﬁb% Eshs Sf ?f%ﬁres 9 and

0, that the plastic be pre-colored. In the case
10 betwt%glg H SRR D LecS RO R RO AR A 15 qql%hutha -

.t afore ntioned dyes or colored plastic
done mb&é%ﬁ Radng b s g@ﬂbi@@ﬁ%@g@ﬁﬁééﬂﬁwﬁé@t i&ﬂ@w amold and
coatings and anti-reflective coatings,
casting gainiagtivd epdding sxtond feps elemenhl $ ity plage.tihiring this process, the
Vacuum deposited tints are typically nade of
plastic mmgrigisisednd drewe tidseainddess dieraedt I0qoaisreditaimd fTieimahapeaks
a nunber of ways in which a vacuumdeposited tint can

and valle§s £:0584 BY &@tm@fuls@k@ﬂéﬁﬁ Both lfi%%uﬁ@ﬁﬁ&ﬁkﬂn@ Gn beiGlly smooth

constructions of Flgures 2 and 8. A selected one’o
e Skl o i é%’ﬁ%e“@ﬁeﬁsa? Fsea 7 e 16

vacuu 05|t tint | j ed e 21 af .

19 to hage B.‘@ch‘- gop V§Iy ¢ ﬁly%atflw%l rplggctlal]e et Fc?s {féﬁffp)%)é&f, s %esxrable for
coating 30 or it can be positioned between surface 21

the first spd sepepdl lens sfemeatsi Me 12 tnbs madaof the pame gype of plastic material. Once
vacuum deposited tint is applied to surface 20, it is

the secodd hens sbenpnt dP hag et bast loamjeraion onolpedmesglacd, fanﬂeﬂilacéde
the vacuum deposited tint can be positioned between

Coatmgsr B 4RICI0 of i FREH YERET0 Odn e pplied 2A AdkdcOmid i6 dhe petiesd, ¥e
28 in which case the tint is applied to 36 the

additlon AdneGhh lﬁig%ng&ﬁiguag ?r%r{tj Qhn co CREel Mh@%ﬂs%ngﬁgﬁ&??of ]%@ures 9

€ case ECtI ng Lens o

e vac deposited tin can be d to eit
and 10 tpif R BERRab R igpPi S Bpptent ¥ fq B8 @fﬁ?@f@dﬁm surface 18
_ ied to first surface 18, it is done so prior to
m”heﬁ§ggmﬁéﬁﬂﬁ%h‘%f reflective medium 27, in which case
the vacuum deposited tint is positioned between
The Biffissdeile8timnidenscefistactipyeofégingsi2 28,9 dnid #0hman alternatively be
vacuum deposited tint is applied to surface 17 of
made fldtagdiné: Byrvedt IfedamiffubeRefedting U eaf isadtbe-mafufRairtd & the form of a
coating 29 or it can be positioned between surface 17

unitary 180 1138 bdeferred that the material used to create the first and second lens elements

16, 19 be of a type that is flexible and highly impact resistant, such as polycarbonate. The
reason for this 1s that the size, or surface area, of a Diffuse Reflecting Lens that is in the form
of a unitary lens is considerably larger than a Diffuse Reflecting Lens that has been cut down
and installed in a left or right lens location of a dual-lens eyewear system and is therefore

much more susceptible to significant distortion due to accidental impact.
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reflective coating 29. The use of vacuum deposited

tints is described in detail in the referenced prior

art. Further, the incorporation of vacuum deposited

tints in alens, including a |lens elenent having a

relief pattern on one surface, wherein the relief
Gempatityesprakisg all Hedcoiped fehi elemahfsfsneicad tha rgfattier mediayd 2igaral the

reflective nedium applied thereon, is the subject of

first an¥sRonF B Rlemee: 163 .1840r 44npld 1Mﬁi&é‘r1t@f 4861 s¥icatbunt of light. It

popul-ar |ight absorbing |ens el ement is pol ari zed

is not tﬁés%: {tns 'éie%i‘é?ﬁshc}\;réer WS Qlea?lh%% tl{elti]r[ gﬁem&%e tlrl]e %tl?f?&'l & prov1dmg

aril ze 't m can ’be 1ncorpora ' he

meamnga%tl ﬁ%&b@é’rpwns %qogﬁ-ltcg %{D{Drﬁ’l% ngglf Eglré?ls gsatgA %lgglg IQ a sunglass
posi tioned between surface 20 and reflective nmedi um

lens. Topserveraser poRkes leas it is (dpsigible that thelepp persaueidonsof Figureseh S, 9
construction of Figure 11A by positioning it within

and 10 hdhe anpiddamhal lgtitabioreing &end elemegt inetded i thatcomiruction. Tint
process. The inclusion of a polarized film sandw ched

elemen® Qx%é!h?@%;rb%’i@e ﬁféhmﬁl%ﬁxﬁ ape db&ﬁ-?n@ﬂ; SR ISvdrdul FaMsRLEREs
art U Pat ent 4,838 3. This prior art does

molecuﬁ?t:ﬁal&ﬁmy re-OOSRH! o%ﬁcﬁl %iadésp?as‘afc r@acg%ac;] gé&gfifdnlt %atmgs and

S const ctl simla

poteizc ity PO s B B A B L 5 S0 P B L BRLFAE Hons

el ement 19. The polarized film31 is incorporated in
employgdyid the Rarieus AgiscgpstrusHons of the BiffeseRafiscing Fenssit iHErhe ng
the polarized film31 to surface 20 of second | ens
understeidethatthe ¢@oripg dhihe phasSesoydod y@nsisovidnin tintidg beplastic since the
| am nated to the prepared first surface 18 of first

color seh@B %o Brit tBe GREd. The lenkictitiedt thhCpiolvldes tHeah emimghiall ¢ht @Bsorbing
film 31 encapsul ated within second | ens el enent 19

function"‘@ Bﬁhﬂnémﬂfén%é &t cfild Hbzl}i%ﬁm%eﬁﬂstﬁé el mb w%}af%ﬁ.s’fhe light

on lens elenment 19 at t tinme t second

| ded, D .
absorblﬂa fﬂrﬁegltof o et e Bhb G 2 PR bgﬁﬁ{:ﬁ%*&ibgt gebo
havi hg a pol arized film 31 encapsul ated wthin
reduces pich absorisrhanksidersHlgpieane off thheetisel i medymy 11 4 irsthe case of

encapsul ated within first lens elenent 16 at the tine
metallictrpféective sneditinem shag wermsimther@isedegelectest bachjlewtidghe eyes of the
nol ded. The descri bed encapsul ati on of a pol arized
wearer. f i | m
In the case of pre-colored plastic or molecular catalytic dyes, the light-absorbing element
is or becomes part of the described lens element itself. Referring now to Figures 2 and 9,
~ when using pre-colored plastic or molecular catalytic dyes, it is second lens element 19 that is
given the light-absorbing tint. In the case of the Diffuse Reflecting Lenses of Figures 8 and

10, it is first lens element 16 that is given the light-absorbing tint. For example, second lens

element 19 of Figure 2 or first lens element 16 of Figures 8 and 10 can be manufactured of
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within a lens el enent involves nethods that are known
to the industry. Regardless of the tint el enment used
to provide the neaningful |ight absorbing function,
the tint elenent is positioned between the reflective
medi um 27 and the eye of the wearer such as eye 46 of
clear orfengeiped2herepect 5Bs6t, dEcly ay @138 dighymw] Babofatépgithen Qutmaguently
eye 55 of Figure 10. The described tint elenents,
tinted a\¥EEARL1d BO¥xPéEnd TheldiR cledfiomt af a BHAESL liii@ nodcal@ datalytic dye
pl astic, vacuum deposited tint coatings or polarized
s Ran ¥ BB 000 GO O, b A Do e,
. i nt el nt, protection ai.nst, har | . ultraviolet
tis prefe 7 90T PGt 53 bt B e ae rOr g O Bulte ot B pRRGS ane
the lens material used to create_ the first and/or,
the applicaioaf ayrgnstakpen 4 intingdyaeams a5 kg lsa artelvie dyesied
to treat lens elenents for blocking harnful
preferatdly twdandrola8y limightio thaymoset elagkdslas loppeaedito thehmoplagiios sugh as
Alternatively, in sone fashion applications, a '
polycarbdn@f Tﬂéiﬁ%étig]@tﬂ': iniMter@A BaDEs®BR picablortd, MRitGEh cBa8R lens
the Diffuse Reflecting Lens can be utilized as a

element{cﬁ]z BED?%% LENEnte . BQhe EREF BRBIFFRIRR e NI B 8B e 9, it

use Reflecting Lens works well when using
. vacuum deposi t ed diel.ectric .coatings. Jhis.is, . u
i profe e PSR S e B e B e R Pl B DB o
brightly in one direction; that is, fhey can_be_nmade
that whengispigrg WEEMOpAsHREP GeprE SRTQDHdensebpens ilé@%fg%%(’bﬁfﬁt%é
Refl ecting Lens while having little reflection from
elementtl heof Figsiesi Landol0, theé tipi flastis be RefFtdersdng  Lens. A

D ffuse Reflecting Lens not incorporating a

In theicgddt cfalasqinipidegbsited tint Satibgscorgwidrabd élhpthese 13ghtlabyerbing
i ght environnment than for use as a true sunglass |ens

elementPESBERed In Wi &f tROhforh GRS EARE or BRIRAIIDIASICTHAR the
[1ght. I'n another enbodi ment of the present invention,

oo R0E Y 85 e B g L e
vacuum Joshed Bpisof; s a6ty TV awEBhTFHENG B EABRDEALD Hadf o
would apply to the Diffuse Reflecting Lenses of

magnesipingiliosisle 1 a fidicon typegnedinm hEher i agrumher g 1HaY$ BY Vhick gy e
vacuum-deposited tint can be incorporated into the Diffuse Reflecting Lens constructions of
Figures 2 and 8. A selected one of surfaces 20, 21 of Figure 2 can have a vacuum-deposited
tint applied to the surface. If the vacuum-deposited tint is applied to surface 21 of Figure 2, it
can be in lieu of anti-reflective coating 30 or it can be positioned between surface 21 and anti-
reflective coating 30. If the vacuum-deposited tint is applied to surface 20, it is done so prior

to the lamination process. If desired, the vacuum-deposited tint can be positioned between

refiective medium 27 of Figure 2 and optical adhesive 28 in which case the tint is applied to
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mcro pattern such as a mcro pattern comonly known
as a noth eye mcro pattern. A noth eye mcro pattern
is a type of surface pattern that can be incorporated
into the surface of a transparent substrate in lieu
of a conventional optically snooth surface that, |ike

the reflective enediamm poerdb thentarninaiongredese Ie Gwtdasegofl thé PaffwegtiReflecting
the majority of specular surface reflection comng

Lens offfii gure Btk vacuuhadepostied envdantbeappidstitoteith®r fik] onfang 18 or surface
l'ight to pass through the surface effectively

17. If tenRP &L HYGERE - firky WofaBe €38t M ohe sPalidi8h Appifcafos UF fAG8ive
pattern and not a coating applied to a surface, as Is

d
. i-kef ti coat | . g

mediunft A EYich EuieriBt VS PR Pt P P oM Bivssh s Pme

.the (gottom si de of an egg carton. _I—gvveve , the surface
reflectiYepedipn /sl e varnumpcpopded e ihanpda @1 4eEL e 8. it can

‘distort light transmtted through its surface. A noth
be in liegyd apfi-ceflecpeg canting @ror becah derpositioned ieeweamrmutans 1A ewd anti-

surfaces during the casting or injection nolding
reflectiy@rcess2D Mhe uke WOVactng -ddpblited tiolteis no@lidsd ircdaritn ths

pol ycarbonate, it can be enbossed into the described

referencel pHBL AL HurtBeY, HRGBSorpAralBR8f Viculin-ddpeQldAafal inndieds, MINMing a
eye mcro patterninto a Diffuse Reflecting Lens is

~ e oo | : Y _
tens loffnabng B kA0S Ao RIS W BercH B8 BerSARLA 10 1B eraphic
. desired, a noth eye mc¢ro pattern can.b ddi ti I
diffraci3f Beso e ne G nEreacr Batieg et bk sitreetsf U fetent
D ffuse Reflecting Lens, such as surface 21 of second
No.4.8404M. el ement 19 of Figures 2 and 9 or surface 17 of
first lens elenment 16 of Figures 8 and 10. 39 An
A vaptifestat lzed pomdasighlt absorbing dnveltmentishpodsizad film. Figures 11A-
anti-reflective coating or an anti-reflective mnmcro
11C dep@thi€f WalSinaith 8@olaizédAlnh E@Nbe BbbpaLedhid the Tfhiuse
Refl ecting Lens, Such as surface 17 of Figures 2 and

Reﬂectil?%ﬁgrg of 4 8 ﬁ%lgﬁreﬁg%gércgégi%dm 340 eﬁ%sﬁaﬂ%ﬂ %gﬁﬁ%\g/éﬁcal

asons. First an Its purpose’is tor

1 | ori of the specul.ar.reflection t uld, . i
adesivi, P et DM RE™ PR B LA ARE 31 e 3L i
) Refl ecting Lens so that the vast mgjority of |ight.
incorporgier] iy thedenscongmction of CHarpl F4 Gy @OREPRIBE it Wihip dhsoRtSRk s

fromthe reflective mediumitself, in

adhesive 28 during the lamination process. The inclusion of a polarized film sandwiched
between two solid-state lens elements is from prior art U.S. Patent No. 4,838,673. This prior
art does not, however, describe the use of a polarized film within a lens construction similar to
that of a Diffuse Refiecting Lens. Figure 11B illustrates polarized film 31 bonded to surface
20 of second lens element 19. The polarized film 31 is incorporated in the lens construction of

Figure 11B by first bonding the polarized film 31 to surface 20 of second lens element 19

prior to second lens element 19 being laminated to the prepared first surface 18 of first lens
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turn allowng for a uniformdiffuse omi-directiona
reflection substantially void of specular reflection.
A second purpose is to increase the anount of |ight
reaching the reflective nmedium and correspondi ngly
i ncrease the anount of |ight reflected back to an

elemenp b diiguse 1 Hy iliuﬁéra@an@laﬂngg@méé endnpsubitd webinRetomtlehmglement
Form Texture reflects light in a diffuse nmanner it

19 whedite therpolarized fithu tssenaspdatateghivithin sasonddaseidniait €6 aathe time the
reflection as would a polished or optically snooth

second S8k bRGRNt THRCEH QL Snje@MtbIAGA. G re ¢ 8D & nEREehd Biffuse
improve its reflectivity short of increasing the

o AR o R o T 2DSRSE S i, e e
ekt ST OB 0l T BB HTen S5Reat pe o

of the wearer. Thirdly, it is to reduce interna

lens element Keisicatior insention inpryded: Tbmdesagibed etrapsulaionaff|aqusd astielyfilm
the reflective nediumre-reflecting off the front

within slgn$ eememfintdiess thethsdshhstlart buawal td the irglygrof t he
wearer. The subject matter of internal reflections and

Reghfiest 8Ethe @ht @BhkntREH @FfoVRIE Qﬁ@fnieﬂﬁxﬁ%ﬂlpli SRYUBIEhinkFuidiRn, the
di scussed in the referenced prior art of the present

tint eIeriméehxs o%fti‘onét?bét@e&?m%ﬂé@ﬁtvg H{Eﬁ];%ﬁx SONNERL !e%]g‘# Eh%é?e?i\lr/%ssﬁch as

ypes, It Is preferre an anti-=r
.face treatnent also ced on .the_surface
eye 46 GHigRE Byt et By g IERE aRRert 8ol FSRehL The
. adj acent the eye of the wearer, such as surface 21 of

describad; tiyl elegneptsqyihetber thgyarg an theder pf gyesppigotased Phgtc, Mcuum:

for the purpose of enhancing the optical performance
depositdgyting Ooatimgs of prganizefilfiot, homsallyfngcie chie kendeargingtshedes of gray

| ens that would otherwise interfere with a wearer's

or browiti 18ia@8itiod @ tht lapslidagbe of haneélb@eht, flotdchen against harmful
anti-reflective coating and howit relates to the

uanviof%?ﬁélﬂrrgﬁ'ﬁaso {ovicﬁ@ £l3 ﬁ)aiglszﬁ?s%fée%{ﬁﬁ | fﬁg Iérﬁ'}:ﬁatexlﬂa]gﬁég to create

2A and 12B iftlustrate Ight reflects fromt

the firs g s et G RO R PO LT U SRRAP g B6° Bients
face 17. The manner__in which |ight passes

front su . ) .
for blocking g@gﬁu{%awe & light gt ara telldiora e e st ood and

described in the prior art.
Alternatively, in some fashion applications, a light-absorbing tint can be omitted, in which

case the Diffuse Reflecting Lens can be utilized as a fashion lens. When not incorporating a
tint element, the Diffuse Reflecting Lens works well when using vacuum-deposited dielectric
coatings. This is because dielectric coatings have the unique ability to reflect brightly in one
direction; that is, they can be made to reflect brightly from the front side of the Diffuse
Reflecting Lens while having little reflection from the backside of the Diffuse Reflecting

Lens. A Diffuse Reflecting Lens not incorporating a light-absorbing tint is more suitable for a

38



Fi gure 12A depicts the Diffuse Reflecting Lens of
Figure 2 without anti-reflective coating 29. Light
rays 5 of Figure 12A represent |light rays 4 reflecting
off of surface 17 in a specular manner. It is |light
. s.5 of Fi 12A that are reflected to, an
Tow li gé@%g}rglé@er?tﬁfq%r ?S(s:r%a&fue sug ﬁlgﬁselﬁ?s ]?E‘rfr‘ﬁlésgép Ygﬁf(not attenuate or
envi ronnent al surroundi ngs such as in the formof the
absorb ghmwelyghts own; reflection. The illustration of
Figure 12A is S|nplified in that the draw ng depicts
In aabthet emghidimento! the mesemefnvertiom gheofdnt glirfsuwrdf doeDEfisk n
the formof light rays 5 when in fact a portion of

Reflectlrigditns k@dhses séetadel 17 oEife€: 160 d1@6éntakl a0t wolld 1y t6@he Diffuse
medi um 27 as wel | as pass through the entire lens

Reﬂectﬁ‘%rl?etng esﬂ“ﬁld@‘av é?:fe jl' E{ecornﬁfl%:rﬁ%ﬁe%qe 9f1§ e&flt would

owever, signi ficant uce’

ved,r ion light, c r ef ect v
sprply G Sf?R A Pffaﬁga gyenaogfl e URThR ah S pa Fefective
. anti-reflective coating 29 allowing light rays 4 to
micro PHE spEy LAGRICEUPEsER CAmmOn)st i as&i tgfheae magogatigs. A moth
surface 17, reflect off of reflective nmedium 27, and
eye midrppeitqrass: thpedt sutfacopajters thaf caebeliicavpotatdtinioghmgprface of a
re-reflected by surface 17. Light rays 5 of Figure 12B
transpafc@PgudSEat i lighif arcehil@tibad! dpticklly emedth egak g, like 2
uni formdiffuse omi-directional manner. The

- convent%ﬂa'[ aﬂt@féﬂ%@ﬁ\}e\{:%a&%a'éhﬂﬁla%& Ak bRV TRF SpellaP iyt e PR R tion

hrough surface 17 and 1 nhibits the reflectlon t hat

I sur o) f
conungvlspotﬂrllaﬂ} ﬁ&ul'ﬁ% Igtgtnlg agqu% ea@ég yngt ]}@ES e?z}sggl‘{,r ik s thce
, [ thelllustratlon of Figure 12A, the

effectlvgfﬂuag{;nﬁt%meeng &toth §Yice @adorB it & sufach P&YiSrBIENg PELR Fopting

that a small portion of light will also reflect off of
applied tthe surfrace -as iedr anditiellecttwaanng. 2 azesnialigsalpasgoth eye micro

through the entire | ens construction. However, the
pattern oksilike @hidal gitmidefdr eet iedtont fidobf ddhepg @ﬁﬂoﬁcﬁibwevdmmb yoiface

27 is considerably greater than the |ight being

pattern 1 %fd Qieibeto e ndkBE e i dh ln@?&'s%?c 16Petrhiehidss thEéﬁéHl@‘sr surface.

the greater the anbunt of |ight being reflected of

A moth re d h}?&'& #)Xt?erﬁrg MO%%F% é @ne lgﬁsss 9516 Q%fa‘izgﬁ (ill{rg’lg tﬁ%&és‘?ﬁg or

mng fromanti-re lve
injecﬁo&pﬁcﬁ%&? ﬁijgc%agre,c ngfé{y%v% - ef eﬁ%é\gﬁé&s ﬁmpa@ onateci? can be
pattern. It is to be under st ood t.hat_ t he descri bed .
embossed into the described surface or surfaces. A benefit of incorporating a moth eye micro
pattern into a Diffuse Reflecting Lens is that it eliminates an additional step of applying an
anti-reflective coating. In a similar manner, if desired, a moth eye micro pattern can be
additionally incorporated into the surface on the backside of the Diffuse Reflecting Lens, such

as surface 21 of second lens element 19 of Figures 2 and 9 or surface 17 of first lens element

16 of Figures 8 and 10.
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performance of the anti-reflective coating 29 of
Figure 12B al so applies to anti-reflective 29 of the
D ffuse Reflecting Lens of Figure 9 as well as
anti-reflective coating 30 of the Diffuse Reflecting
Lenses of Figures 8 and 10. If desired, scratch
Anrapgirsflentive cwéice ngstnsan sivh aapplanedeflatise coamgor 27 an@teflective

of the Diffuse Reflecting Lenses of Figures 2, 8, 9

micro pat@rml.ap B theBorR Ruifhe: dﬁﬂ@D@f&uMeﬁ%&tﬁ% USBOsucR as surface 17

create irst and second !ens elenen;s 16 and 19,
o FiphEoPRELS NEL B PLERS RS SHATY, RRTLANAS: 0Py s T nd

foremo{slp igsg%n"}l@?eﬁt? i% tr%%'@?% wg O@!&%I]%lé/gof %E%geﬁ@%reﬁacﬁgc?dqnstﬁat would otherwise
relatively hard _and does_not necessarily require _

come fegpn Hedront 8ufase ghihedybiupnistieqimedisas pathat tha vagigeajority of light
gl ass, scratch resistant coatings are not needed. In

being refhertabsendic Defvnge RhBeanmgllzst comes fupthasflective medinm itself, in
pol ycarbonate, scratch resistant coatings are usually

tun allb @i foe dl uniibrsd disfscadahi-diestish Antflemiah kigtndinRy 8l dfefecular
to the respective surfaces of a lens in liquid form

reflectiBY. AT820Rd ?1:31}/35@ i8 t S DRI BH R réa.}rgniuﬁt k RGcIAR ti:l-i]et}g?%ctive medium

subsequen cured to a h ene at e.
f nd ' t | | - t
w cof QRN BSRRLLIS TR ABELSIN, BY QOLLFRy pgame.

Becaus%}fef %]u%glﬁl:s gg%]e%g%l% %gﬁ@ gg@r%gqfs G lagtpt% 5}6{’1’? 1%@18 %Q{Gﬂ?l%%{?lr ?tgd%es not
application of the anti-reflective coating or

producegeli ghg ot asRoncantuaied|agelledtionaishwald g palishid pegptitadptsmooth
coating and an anti-reflective coating are 42 applied

surface! Dheaeforn) beythiap tifaacen of ddreao Dnbfdiséts Refldcaeity sighrt efiBcreasing the
such as surface 17 or 21 of Figures 2, 8, 9 or 10,

amount!dfSeRElid FRALESE BEAMciL ARl (RS EnPBShdihBRethibE IAREDE

§
the surface it is applied to and the anti-réflective

bri gh‘mt?sg zllg g atr:]ttea— @gﬂtg slo%éz}t I%ISI %g%c%‘véro [tj:ese %< gﬁ?&ﬁi ?ihfusea?r%ﬁir—c%&e%% onal

)
tirn [Te ront surrace

.Figure 2 then the scratch resjistant coati orms the .
reflectp s HecHPIHE RS- ARHLY- 46 (e Dt eeueh e gt
- anti-reflective coating 29, is applied. In this case,
from lighp that isirgftlected bydbe safleptivewadivmyrerstlpaiigabie drasé syans of the
surface 17 and anti-reflective coating 29. If,
lens badkdomesthe eye afghdweyrer. fhe sobjpattheten of mtersddefisctions and the use
descri bed, a scratch resistant coating of the

of anti-1eflBMBRICoMdk to counter it are discussed in the referenced prior art of the present
inventor. As is common with many conventional sunglass lens types, it is preferred that an
anti-reflective surface treatment also be placed on the surface that is on the backside of the

Diffuse Reflecting Lens adjacent the eye of the wearer, such as surface 21 of Figures 2 and 9

and surface 17 of Figures 8 and 10, for the purpose of enhancing the optical performance by
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liquid type cannot be used in conjunction with it

W t hout negating the desired function of the noth eye

mcro pattern. This is because the liquid scratch

resistant coating would fill in the surface mcro

pattern and provide in its place a conventiona
reducingueflectidny offithobirkside bhite itrisahat wmudl dthenfibesterfargwithianwearer’s

a specular manner. |If desired, the Diffuse Reflecting
vision.Lens can be color tinted to enhance its aesthetic

appearance from an observer's point of view, in which

To ﬁﬁéﬁa&: hfe 9@409 Bf t‘hla Bkt h?ﬂef&h@é: ESh 8 LWE §Bw zfdzl%?at%sgcg |ﬂﬁééﬁéx%gmance

medi um and server I'n ot’her wor

f.. th ef]e .te th
of the %fgﬁ ?eﬁi%w is? g5y ﬁ’)“%fmf AR iRk e e roter frogn the
can be tinted a _color of red, blue or yell ow
front Sl#%%ﬁhv é)lffﬁ%e lé?ﬂepu%Lﬁ@f ARG Dethavitt and withows agti-gaflecgve
the appearance of the corresponding color from an
coating@9ger iyent' surfpmi 1Tt Tbé maiesy.in SihadH laght passsetonggh theless
el ement 19 of Figures 8 and 10 can be color tinted to
construgtioteis twd] Bidkfsusd aRetibeeibedth theRsior &@NSt ructi ons of
Figures 8 and 10 the appearance of the correspondlng

Fi gl’i&@llgA cfetrp% A8 DiffRSStMRL S POIYE ﬁéur% DeWthodk Bht ?éé]e'i:ﬁve coating

the tinting nethods preV|oust descri bed, depending on
29. 1 gfltl}g é? Hg?l‘ectaﬁz&e%g}eg?nﬁtrl%y rgaxy/"é ngetlr%e%%gg %Jff?gge ulgﬁqeoﬂfpm a specular
et Sphalt D G B CO1 BHGEE BHEbRd PEdk A 6y n he form of

i njection nolding. Wien providing a color tint for
coberens Begeaof enyitpnpieness surdvadugs anahuasti de formtof thseebsiryer’s own.
' mnimal in order to mnimze its absorbing function.
reflectidm Thailluscase oftiigure AQA[O sienpdffictliin thao thetdhewitgsiepiched! light rays
|l ens elenment is only to provide color to |ight

4 as refle€id 261k 8Fs¥act 12 in helfb@e b ¥&hi TREA Jhans meta ﬁd?nél? dEGgnt rays
t he anmount of light reflected. "‘An alternative netho

4 will a{§8 Eeﬂc@ggff ?)9 éecf'f%bﬂe %Q%Bg?ﬁsy’égf P?rpé%%“g’ %’g‘g&%ﬂg %T?I{L% gfn
constradfich: HL il of B eelet L BP o ce d b o st

bl ue, green or gold. Once a Diffuse Reflecting Lens
reduce the RaIceiyed reslectian ofdiaht eymaingitrore seflastve mediggwe/ - SdetiHagiration of

it can
Figure 12B depicts anti-reflective coating 29 allowing light rays 4 to pass through surface 17

without being reflected by surface 17, reflect off of reflective medium 27, and then pass back
through surface 17 without being re-reflected by surface 17. Light rays 5 of Figure 12B
represent light reflected back to an observer in a uniform diffuse omni-directional manner.
The anti-reflective coating 29 allows more light to pass through surface 17 and inhibits the
reflection that would otherwise be produced by surface 17 to interfere with the reflection

produced by the reflective medium. As in the illustration of Figure 12A, the illustration of
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be installed in an eyewear system of choice. If
desired, surface coatings such as the described
anti-reflective coating or coatings can be applied
before or after the Diffuse Reflecting Lens is cut

. wn.  Two net hods, one referred. to, as edqi .
rigure (3 Sniona g el ot fgha §7, B8 FEfR g of the aoti-
_process, are commonly enployed within the optical
reflectiYergaiéng 39 aowelt as psp fraestiiha antisg\epsopairyctigg. Bewever, the
desired. The nethod of cutting down a |ens by neans of
amountafi ligitgefiertqt off eStheirsflectvemediuyn 7 &f @msiddrablyrgréderstban the light
that are to be installed in a left or right |ens

being réflR6@E bfMth®intArdledtive dRNHg Y EMBREr, NS e ffer the@mvRhheigi being
cutting down a |lens by neans of a stanping process

reﬂecte%r?{’fgét?%@igg L:rle &7 ,alhé *e@g ap}:aﬁ?ﬁ 1 e%gfsie&faﬂl%fnﬂ%fr&ﬂ aﬁﬁqgﬂective

ernoplasti Cc nater|l suc pol ycarnbonat e.

. e.stanpin r.oge c be used for creating a_.
coating S0, b5 Tt esSHER B Fr Gib it ETE 3 PGE LT SEelery be
~ Lens nmade of a thernoplastic as a flat sheet _
achicveg gigtthqmotoryc THETSPaie™a Hds Ehbpendsrstas Biatihe dpiorPede
Refl ecting Lens and a Diffuse Reflecting Lens that
performhas: df denartiitefldctive cootingh2? of Figomnl 2bealsmapmieh sdanitiredligetive 29
eyewear systemis determned by its perineter. That

of the Diffuse R efle¥@it SHRRE Fafite 8 agiveR As peY rdfRicave beatigh 30w khe Diffuse
determ ne the size of the I|ens. The uncut Diffuse

Reﬂecﬁg\%hlfsgg ?f;%ghﬁi@% 2318f Figure 1 is shown again in

In plan view fromthe front side wherein

t he. sha and_si ze.of uncu i f.f I [ ? 3
LS R B R e R A e
13A. The_ uncut D ffuse Reflecti ng Lheens 23 of 4 Fi%ure
Reflecting hensgs SHBRHICaJabY 114 16 Sigpendinmon fiedyPeel meferausad fhcreate
such as by nmeans of an edging process, so that it can
first andyecinddend dledents 16 and) &9, rbspacti vep weritchgpsi stanh cogiresayay or may
that depicted in Figure 14. The cut down Diffuse
not be nBgfel SedrieR@mplenNB B8 cak oFtiguheni38 insteshlawmrhonlp kaowy ag @R 39,
fromthe front side. The shape and size of the cut

a tradenfOVBr BB t RS RE ftheflaleRd] k€086 vedy AhrdFindWoss ndi3BcdsBarily require
depicted by perineter 34. In Figure 14 there is shown

e B IS TP SO 25, 0 L 25

temand is showmn fromthe front .side, . .
needed. ?1}/ e case oq' many thermoplastics, such as po?ycarbonate, scratch resistant coatings

are usually required. Most scratch resistant coatings are applied to the respective surfaces of a
lens in liquid form by means of spin coating or dip coating and then subsequently cured to a
hardened state. Both dip coating and spin coating are well-known practices common to the
optical industry. As it relates to the Diffuse Reflecting Lens, scratch resistant coatings, if
applied, are applied prior to the described application of the anti-reflective coating or

" coatings. For example, if both a scratch resistant coating and an anti-reflective coating are
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or in other words, froman observer's point of view
Viewed fromthe front side, a dual-lens eyewear
systemhas a left lens location and a right |ens
| ocation such that, as worn, the left |ens |ocation
corresponds to a wearer's right eye and the right |ens
applied|ip emputonsweince e oA uscReflectioglens, sudhedstsudyer 1 7Tiwe2 lcaftFigures
down Di ffuse Reflecting Lens 23 of Figure 13B is shown
2, 8,9 @J8| theistratchirgdistent bdatpid 9 hodidohel igwedsthakhrdeiitis thlied to and
right lens |ocation of dual-lens eyewear system 24.

the anu[?bif]éc‘tﬁg cgﬁfngeﬁdt n&to'—sﬁg Sfo?@xa?ﬂpplg ligy E&a&ﬂ fr'#s"f’usstzgtﬁ QURie" i@ Fpplicd

the front srde. Flgur 15 de

Ref.l e t hat, ,has. do inthe fo
o trom GRER R DBy % B Vg kBt SR i P 955 e
constructlon so that it can be installed in a unita
anti-reflegheg Opdne aFchsiranginellodiye cartingitind® 1ptietdld thig rpise thieﬁ@ratch
Lens 35 of Figure 15 is shown in plan view fromthe
resistant gaafing & pheitiofbdbetsisapeuréacd 19 iané anfi-reftestivaitoatiowd. If, however,
Di ffuse Reflecting Lens 35 Figure 15 is depicted by
a moth perhiess ghtersd® uséd gudegcdi@dsh emstch hesidohdt bos gReftheedrivegtional
Lens of Figure 15 installed in a goggle. The nethods
liquid tfREA1RBE ubd in %Hﬁj‘ilh&g)nd@ffﬁllt%vlgﬂom HEH:i 8 Sk irfORhEeASh of the

serve only as exanples of a proven neans for doing so

moth e)/arﬁqcx%r eattQ Mis ﬁ&%ﬁe@%ﬁ ggﬁa’ a %%écglt e ng J&)?ltngg %Hldqﬂl in the

he i nventi on. ens

surface mj el'agg%ﬁl’}l %p g{t?léio eFé?tE qucp rﬁrggﬂ{éq%gl%g%}eogp%@?y sméo%‘l‘?gl?r?ace that
manuf acturers or it can be cut down and installed in
would reffeceljgvien e sespstae maaner- mar ket ed as a fini shed product .
In the case of it being marketed as 45 an uncut
If deBiréd, useDiRBkt Beflecigglians cart beecolat mttd tosedhancet itseaesthetic
purchaser to cut down the uncut Diffuse Reflecting

appearah®Tor@ Bl obdeseslpoidt of Ried 1WA asSHE LBIF: @ht BHPICEE betwleen
is wel | known that commonly availabl e eyeweal systens

the reﬂc@t?\q: 1%1 ﬁ?agg%ﬁ 0'b§é?§c§s dtt Ef Yint dé '?)‘Ettﬁ]é !;lgg tﬂglsééﬁ%hgé thedium

manu n many eren SI zes an

ps or 0 de or tive ect be.an

opposite s b EPT PERICATE I RFECReR SHeRyFo0 20 Paps b
area, outside a wearer's normal_I|ine of sight,

tinted a geletfued, Aisr@cielpwyio aivkithe Rffese Rellesiany Ia@wtqgfé"lgures 2 and 9 the
appearance of the lens. In view of this, the

appeararapf Hratoimespontingtee]dpiffdn seoRetves tyoy of afaw. Bextlary second
within a Diffuse

lens element 19 of Figures 8 and 10 can be color tinted to give the Diffuse Reflecting Lens

constructions of Figures 8 and 10 the appearance of the corresponding color from an
observer’s point of view. Similar to the tinting methods previously described, depending on
the mateﬂal used to create the lens element to be colored, it can be tinted by means of
molecular catalytic dye or the material used to create the lens element can be pre-colored prior

to casting or injection molding. When providing a color tint for aesthetic purposes, the
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Refl ecting Lens is described relative to a defined

maj or optical area. The nmmjor optical area

enconpasses the najority of the Diffuse Reflecting

Lens that is used for view ng purposes. The mgjor

optical area applies to the first surface of the first
amount efniént absshie minizned in grdasedningmizd éts @bidrking Hencpion tlh oiis ofse, the

the first surface that, at a mnimum is conprised of

purpost betidddof ths GesciRedd lead tleﬁleﬁciﬁ Bhila husedaddity b lighDiefibets€ by the
Refl ecting Lens. The size and shape of the major

reﬂech@@?ﬂe@ﬁ‘lkn A SRt Y feﬁh& Re Drblits g IIEZE %e?ﬁ&ﬂﬁﬁ 9A k- ERSndt © method for

epen dant on the size and sha e particu

e
wing B F 49 R SR Lot S0P e 2 P SRS ¥ 8%
been cut dovvn to a desired shape and _ size. As defined
reflectije, pgiym. syl 35@rapuirardeppsitgd R R gesigned tpseflect a
edge points located at all points along its
desiredigetor metheas bideh greemjooeoldpt i cal area of the first surface
within a Diffuse Reflecting Lens is, as defined
Ondeer Biffuse Rbficinkillens sotstactonat eampletd, hiecahibe $ht Sawd ac@at it can
of the first lens elenment excluding all portions of

be instA1BE irf & Seve bl 368 M cthBic@ BlaXsifad hifRE %Biuff%g s@ﬁﬁ’as t  described

near est edge poi nt al ong the perl net er t he use

o P o gt W g ﬁeft%cﬁgg

re 13 he uncuf .Diffuse Reflecting Lens
cut dovg3 TR nﬁ%ﬁﬁ O@feééﬁgﬁ%%al} SASHOST B P (ST ReRPB R 25 2
. side. Dashed line 38 of Figure 17 outlines area 37 of
stamping; peess. BE GAMIpPHY gepiayed eﬁt%'sst.he opgcrindisha fetdting oy an-
39 of Figure 17 represents the portion of the first
oversizeslenf acdesmed. Sthd encotiodwj cmttingajatwrcalenabe ancds ofMa @lging process is
optical area 37 of Figure 17 is the entire surface

commoﬁl?%@ef@ﬂcred 12 1dnlsésSthatSi#é tA6Sins@NEd Hldd R& &l ghpEfﬁ 1RBGorPbf a dual-

e first surface within six mllinmeters of any
ens oy 53 051 498 R0 o ShASARIA U84 B5 el 8L s

and poi.nt 4 ure 17 re sent s
maisly %H?i%@aar é@eﬁ%eaie@ s 58 Cs%wa%% B ¢ efipPlaaopRbgEn
40. The di stance between point 40 and 41 is siX
polycarbgriaje; e EAPINgingRress 48 e ysed foraresingRaimialydenoiape flom an
area 44 of the cut down D ffuse Reflecting Lens 23
uncut Diffuse Reflecting Lens made of a thermoplastic as a flat sheet construction

~ The size and shape of an uncut Diffuse Reflecting Lens and a Diffuse Reflecting Lens that
has been cut down so that it can be installed in an eyewear system is determined by its
perimeter. That is, a given shape and a given perimeter length will determine the size of the
lens. The uncut Diffuse Reflecting Lens 23 of Figure 1 is shown again in Figure 13A in plan
view from the front side wherein the shape and size of uncut Diffuse Reflecting Lens 23 of

Figure 1 is depicted by perimeter 33 of Figure 13A. The uncut Diffuse Reflecting Lens 23 of
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of Figure 13B. Diffuse Reflecting Lens 23 of Figure 18
is shown in plan view fromthe front side. Dashed
line 45 of Figure 18 outlines area 44 of Figure 18
within perinmeter 34. Crosshatched area 42 of Figure

' 18 is the portion of the first surface outside of

Figure g oy shopmi again in Afigsae 438 afipg einppitidewn, sichas by mepns of an edging
Figure 18 is the entire surface area of the first

processs &6 frace can bxisktatiedin adilal-poiteyonsarafstétheudh dsshatsdepfcagian
within six mllinmeters of any nearest edge point

Figure 84.0M@ cﬁ?ﬁéﬁbﬁus@ﬁeﬂ%@ﬁnWB%f B0 138 % SowhlifWE 8y

represents a single point along dashed 1ine 45, and

. | e . r .
from 1 EHRLE (RIS il R BRAH SR DI oo B P RO Fieure
. point 52 and 43 js six mllinmeters. Figure 19
13B IS&PH“E}@W%PW‘?‘F\%?’ jor optical area 48 of the cut down
D ffuse Reflecting Lens 35 of Figure 15. Diffuse
In Hrgurp & ¢ thongisisbegn 35 epfwaar gyiten 29 hawing aavaind 26 plddampleads.
fromthe front side. Dashed |ine 47 'of Figure 19
Eyeweaaydtein@d represents difal-Feing ayewdh® sydtdérhiand peshowe tferm 8. front side,
Crosshatched area 51 of Figure 19 is the portion of

or in othd¥8vdrlld, $honball biRERePYHEIng 6l GEwTRicHWedaRih ¢ froRRRB, 48ual-lens
Maj or optical area 48 of Figure 19 is the entire

eyewea? %rs{eﬂ?ﬁasad' ]?ﬂ letis lé&ﬁofl Lh&h ]pgﬂ{ lfeﬁé: focatidt! (391ch q{a]@,%s %Am, the left
portions of the first surface wthin six mllineters
of any nearest edge ,poi al rimeter 36. For
tens locorh SR i « H6er § eat 2 g e BeHIS oGIAG FarpRds to
.al oang dashed 47 |ine 47, and point 50 of Figure 19 o
wearer’§ b g e hascyt Hawa &ffass Refingenp beng 23a%ﬁgmﬁelr3%ﬂétsé¢wg ggain in
to point 49. The distance between point 49 and 50 is
Figure X priaritd beinpinstadled Nothk et lehatpchtien efnduiat-tens aydvecse spataa 24.
of the first surface within the major optical area of
Diffuse ReflettigUtenb28 bEFRuRefd Rehbwe flodithe fAnt idBDI HiERSE S depicts a
Refl ecting Lens that has been cut down to a desired

Diffuse %‘%ﬂ@&in%rﬂarﬁ kg %xaé h%sgl‘}e‘ég&g% éncgvgn B th BSimPbe 4 MigrRRh S8k Hhm a

Form Texture. 4

flat sheet lens construction so that it can be installed in a unitary lens eyewear system. The cut

a

down Diffuse Reflecting Lens 35 of Figure 15 is shown in plan view from the front side. The
shape and size of the cut down Diffuse Reflecting Lens 35 Figure 15 is depicted by perimeter
36. Figure 16 shows the Diffuse Reflecting Lens of Figure 15 installed in a goggle. The
methods described for cutting down a Diffuse Reflecting Lens serve only as examples of a
proven means for doing so and are by no means intended to narrow the scope of the invention.
The Diffuse Refiecting Lens of the present invention can be manufactured and marketed
as an uncut Diffuse Reflecting Lens to other manufacturers or it can be cut down and installed

in an eyewear system and marketed as a finished product. In the case of it being marketed as
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1. Adiffuse reflecting lens conprising: a first |ight
transmtting |l ens el enent having first and second
surfaces, said first surface having a najor optical
area, said first surface within said major optica
area conprising a diffuse reflecting formtexture; a
an uncytdpifiase Reofdectingilens. dppiniesdistior de purhsser to pidoworhofncut Diffuse
said diffuse reflecting formtexture, said reflective
Reflectirgdiandabe imgllstff incdyewthysybisimoftcholcef Tk Bohelbkigiwvrathat commonly
fraction of the light inpinging thereon, the

availab?ﬁ}?%ﬂeé’ys@hs%ﬁg tﬂéﬁéhﬁﬁﬁ)ﬂ‘ﬁné&isgﬁﬁt cBRS $hendich it aighasai d

ective nedium said reflective nediumapplied to

gt 0 TGSl UGB et o

transmtting. lens elenent; a light transmtting ,

be and grRREP YT Bgongd ﬁrql@ge hoPRhaT R G sheeH OHStdec W F RS
said light transmtting adhesive [ayer having fifth

normal 3ing of pighth wethpteapprsciablyl definitfa ¢or afiscting de appesginge [of gietlens. In
transmtting adhesive |ayer conformng to said

view offthsptae efplidatish obthe TAfescoR efiatidg Fofms Tekiunghwithin a Diffuse
transmtting lens elenent; and a second |ight

ReflectingaNa s dekditheli@Bia & SMEMinBAVRG dplidl AredNPhd Qllﬂ{ dr tﬂ)ﬁtical area
surfaces, said fourth surface of "said second 1i ght

oo G 8 SRS
o P B RS SHBL BEEShS Hh debBha

. said second light transmtting lens elenent formn

describgthe portiop pffibecasst gfasethat.dit f MygEnyafiE semprispd of e Dgfgmsa
second surface formng a front surface and said third

Reflecting toan & ckmranwithine Defise Bafléadre lemai d front surface
having an anti-reflective coating applied thereon. 2.

TheAiAizhl Usdelot tceBhjongptic@NgreaSvithih £baibe RefRatith Lens is dependant
reflective nmedium being applied to an entire ~ surface

o e 5 SELRE AR IR ERUIB AL IR £ oDt

Reﬂectiﬁg {15!. %ﬂragﬁgfﬁ‘sg geﬂécl:ng%ﬂ;eegl;s b‘g’t ﬁg%ilgq%% li':llta éoevs(/jn tovgil aehs.irp:d %l?ailp% and

size. As defined herein, the perimeter of a Diffuse Reflecting Lens has edge points located at

all points along its perimeter. The major optical area of the first surface within a Diffuse
Reflecting Lens is, as defined herein, the entire surface area of the first surface of the first lens
element excluding all portions of the first surface within six millimeters of any nearest edge
point along the perimeter of the Diffuse Reflecting Lens.

Figure 17 illustrates the major optical area 37 of the uncut Diffuse Reflecting Lens 23 of
Figure 13A. The uncut Diffuse Reflecting Lens 23 of Figure 17 is shown in plan view from

the front side. Dashed line 38 of Figure 17 outlines area 37 of Figure 17 within perimeter 33.
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4. A diffuse reflecting lens as in claim3, further
conprising a scratch resistant coating disposed

bet ween said front surface and said anti-reflective
coating. 5. A diffuse reflecting lens as in claim 3,

Crosi B B R R eSO B M 3 R e f major
~ reflecting lens as in claim?2, further conmprising a
optical arp 47 JHaiok apticahpica 4 &f Fizgre Hi sl etirg sirse et 4is Hghpurface
surface and said anti-reflective coating. 50 7. A
excludinlg il pedonedf the fitn guifansvitdn sim moillanete@,of say dearest edge point
anti-reflective coating conprising an anti- reflective
along pERhO=EYE Fot 64 LnRatfoddtA0 B Fighrdli T taps@en®falsepld f¥nd £488g dashed

as in claiml, ‘an entire surface area of said first
i i ter 33
tine 38,348 pEHE41 GPRRLIIMRBR, ML hHAISE gl RFELADS: pRfiier 33 to
. ther copprisin ol arized fil.mencapsul at ed
point ¢tk Atacts Fieg B 4R &nd L £ S BkERRRE oy er. 20, A
~diffuse reflecting lens as in claim?9, further .
Figse i i{usiaigs degpaiar eticrapathet the §ut oy Difusgfebigeting Lens 23
between said front surface and said anti-reflective
of Figure d&Bi Pyfust Reflactihig Fars &3 roéFigiee 1 $ip shows implanrview &jom e front
said anti-reflective coating conprising an anti -

side. DdsBdd 1@@t45vE FBiB 18 hetlites iea PALE Bigure 1Rwithindbdinaer 34,
reflecting lens as in claim@8, further conprising a

Crossha®hbALER 40 &% ﬁ?%lﬁ‘é(;tw At ig(ﬂﬂon df ﬁﬁ%@&uﬁﬁ&é"@ﬁ%‘ig@ @;fA thafdr@ptical

surface and sald anti-teflective coating.
Lffuse. reflecting |ens .as | ' ' .
area 44 bt e Eier o OB gy 3 s QT8 sl it s
.nmoth-eye mcro_pattern. 14. A djffuse reflecting, |l ens
excludiigenl] portps GhU1S TR GRS MRS K FEUITaAES o Fn e Fag pomt
surface conprising said diffuse reflecting form
along parixaten . Hodersainde, meirt 62 of Figuret wprasents g saygh pant alensdashed
entire surface area of said diffuse reflecting form
line 43, bk poine43 Figure 18 represents the nearest edge point along perimeter 34 to point
52. The distance between point 52 and 43 is six millimeters.

Figure 19 illustrates the major optical area 48 of the cut down Diffuse Reflecting Lens 35
of Figure 15. Diffuse Reflecting Lens 35 of Figure 19 is shown in plan view from the front
side. Dashed line 47 of Figure 19 outlines area 48 of Figure 19 within perimeter 36.
Crosshatched area 51 of Figure 19 is the portion of the first surface outside of major optical
arca 48. Major optical area 48 of Figure 19 is the entire surface area of the first surface,

excluding all portions of the first surface within six millimeters of any nearest edge point

along perimeter 36. For example, point 49 Figure 19 represents a single point along dashed
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15. A diffuse reflecting lens as in claim114, further
conprising a polarized filmencapsulated wthin said
light transmtting adhesive layer. 16. A diffuse
reflecting lens as in claim15, further conprising a
scratch resistant coating disposed between said front

line 47 sapdfpaie 5808 Fiearol Grapresertt heaeret asigapiing along peineter 36 to
diffuse reflecting lens as in claim15, said

point 48urithe-digdrce betiween poatt U gnd SOprsismiljingerant i - refl ective
not h-eye mcro pattern. 18. A diffuse reflecting |ens

No &&s tan eletinreléhriabél hiA OF AR S OwAhBGhakfalbr bBSS tafk@tof an
coating disposed between said front surface and sa

uncut [ﬂgﬁée Iseqfedg gf:]:,é/n%m&ggblﬂ?&eéé}] %tiln%,L% :{tfhgss geenecﬁ.l 8&\% ﬁga

as In I've coatl ng

desized 30E0R A I P DR e e ﬁsﬁ"%&gﬁ%&mﬁﬁ%ﬁ’rpﬁﬂ her

conprising a polarized filmencapsulated wthin said
light transmtting adhesive layer. 21. A diffuse
reflecting lens as in claim?20, further conprising a
scratch resistant coating disposed between said front
surface and said anti-reflective coating. 22. A
diffuse reflecting lens as in claim210, said
anti-reflective coating conprising an anti- reflective
not h-eye micro pattern. 23. A diffuse reflecting |ens
as in claiml1, further conprising a scratch resistant
coating disposed between said front surface and said
anti-reflective coating. 24. A diffuse reflecting |lens
as in claiml, said anti-reflective coating conprising
an anti- reflective noth-eye mcro pattern. 25. A
diffuse reflecting lens conprising: a first |ight
transmtting |l ens el enent having first and second
surfaces, said first surface having a major optica
area, said first surface within said major optica

area conprising a diffuse
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reflecting formtexture; a reflective nedium applied
to at least a portion of said diffuse reflecting form
texture, said reflective nediumbeing sufficiently
thin to reflect only a fraction of the I|ight inpinging
t hereon, the remainder of the inpinging |light passing
through said reflective nmed?®m said reflective
medi um applied to said diffuse reflecting formtexture
(n+ﬁgresent|ng a prepared first surface of said first
Irght transmtting lens elenent; a light transmtting
adhesi ve | ayer applied to said prepared first surface,
1. sai a diffugditefledtingiessdoriprisigp: adhesi ve | ayer having fifth
and asfirgﬁ %]1'( %rgﬁsfn@ﬁr?gsienss n%rfé 'Pg\ﬁr% F@Q&o% smb% Lélcgh'gt surface

hawp%ﬁg{apggoqtm @(easﬁﬁxlf égtesu%?ceéﬁiih@ qudrr%adoqoptg:ﬁltarea comprising a diffuse
reflettmigdarinttdxtung | ens el enent; and a second i ght

tr a;&%@ﬁ&,ﬁk% dﬁ?ﬁppﬂétﬁwtlee}?@g 'pgrg r¥ g\" sragi (ﬂl‘ﬂge ré?lHtEtﬁ'lE form texture,

surfaces, sal ourt sal d second
saig raieciyer 'i“?‘ﬂ‘ﬂj“ Ibelrg sufficiepifithip de r'i?j'eFt °’}£Voﬂtf5§Ett°”vﬁftt?F %ﬁt dmpinging
theseaxt khesiembmda off the drapiching fdht phssingsthioligh Bgid aelizetde weedium, said
reﬂe@t)(f@rmedﬁﬁ{ gpp?i@c? QﬁgalcF H#ffn&cz%ﬂé?:tmgsﬁ’s'rrﬂ té)!tlfrec"i'eplrésgrmwg a prepared first

ransn1tt|na] ens el enent and said third surface of
sudage gt sqid sz ant "@’ﬁf“'ti‘r}ga\?f?rﬁ'ef"tefﬂhg | ens el enent formng
out er lighti triodtngo bdtesivel layef applied te Bhie girépagpd| fastssurfece, said light

traﬁﬁﬁlﬁ*né Qﬁﬁéilvé qg;feﬁ%%wﬂg?'hﬂﬂ régd 33|xftt'r Qm‘acéé" récaﬁicﬁ’thagmfatg@'oﬂ said light
second surface rmn

trapgpifting adhesive Iﬂber ﬁ?{'f%{??tng 1q @an RIERar %ff i 5rfqr:ﬁ a% s&aﬁldﬁtg@wttransmnttmg
lersleemeonand26. A diffuse reflecting lens as in claim25,

sali % $Rblerhl WshshREH uaasbaérnau asamrg %?d tafd @dﬁ:rtﬁ%hﬂféc@s said fourth
S e ec

f
suipe RS FTRRLPLFTEEIR (Y EROLOTH e Pl 3 L FEpgiroce o
saig digplr ravsmilfing asibesive dbyer, emidssegond suface pligsaidifirsiplisbtiansmitting lens

eIéﬁ%M@Wsﬁ@'tﬂdfguﬁﬁﬁe &Lgafcﬁgé:o@"ﬁbﬁ%ﬁ’snﬁtﬂﬁd Teﬁ@feleﬁﬁéﬁtl f6fning outer
n

sué%cea otn ﬁ%{d dzfﬁla? eé%cttlpqlllé 8%? %can(i %unc%tr:e @rnll]ln a front Sl%rjface and2 sald third

surface| feminov e haok ﬁur@yg ﬁi%fr@tmﬁ@c@r rgving an anta reflectlve coating applied
thereon.

2. A diffuse reflecting lens as in claim 1, said reflective medium being applied to an entire

surface area of said diffuse reflecting form texture.

3. A diffuse reflecting lens as in claim 2, further comprising a polarized fiim encapsulated
within said light transmitting adhesive layer.

4, A diffuse reflecting lens as in claim 3, further comprising a scratch resistant coating
disposed between said front surface and said anti-reflective coating.

5. A diffuse reflecting lens as in claim 3, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.

8. A diffuse reflecting lens as in claim 2, further comprising a scratch resistant coating
disposed between said front surface and said anti-reflective coating.



29. A diffuse reflecting.lens as in claim25, an
entire surface area of said first surface conprising
said diffuse reflecting formtexture. 30. A diffuse
reflecting lens as in claim29, further conprising a
scratch resistant coating disposed between said front
surface and said anti-refledive coating. 31. A
diffuse reflecting lens as in claim?29, said

7. ant 'ﬁ\ Jliﬁfsla qngeEt‘rﬁS |&%3§s |ng:ia @Eé,& 'aﬁ‘t reﬁéltl\?é']&daﬁng{ @JrAp‘ﬁQlﬁé U anti-

m Cr o use refl I ng | ens
reﬂﬁ%""f’ﬁw I'edeW%Pa“ﬁ’r"? entl re surface area of said first
surface conprising said diffuse reflecting form

g, t eXLUfif 3 ﬂe%ﬁ]{gdleE?faL Q&Ela}ﬁ%”‘éﬁ“e&ﬂl{%%%& 280k %thff?st Wrface

entire surface ar sald diffuse reflecting form
°°rf’@'$§t”8rs@d diffase ’@%ﬁ'@ff%@ée’?‘g?l ecting lens as in claim 32
further conprising a scratch resistant coating

g di s ﬁo&fﬁg? RGLUWRE Tns %5% ct.léiﬁ’lné ﬂﬁfﬁérf &?r?pr@@a S8ihifked film encapsulated

anti-reflective coatin use reflecting |lens
withig sqid) light transmiting ag'%ﬁsﬁfe!fﬁ?’ r efl ective coating

conprising an anti- reflective noth-eye mcro pattern.

1035 A/'\:Itf#dsfefr%%hrrgelferllsegé InNGait € Surher bdhdrisiRg '5‘ gmatchl r‘é&&tgrﬂrcoatmg
resi tant coatin di Spose

I SIn sCr at ch
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coating. 36. A diffuse reflecting Iens as in claim 25,

11sa' Qi\ @lsk réfﬁeHl GbdsV&s Qi R <50 HRE-feRddAtk Qd&tlﬁd"Edmprlsmg an anti-
: @’E’%Ive m) ; ﬁ_h‘pmc_ro pattern. 53 37. A diffuse
re‘egtf"le '\"r’(ﬁ”]céﬁﬁg“@ rising: a first light transmtting

| ens el ement having first and second surfaces, said

12f Lr $\t d:ﬁdé@fr@ﬁé%tlngh@?{é BY il AR ®furtiel b&drisng @scraichl @sibthitSdoating
arl ea Conpr i Si ng a

aisgpep BEGeet i ol Riried b 3 B sfiveRosBor oot Lo mo g um

applied to at |least a portion of said diffuse

131 ef |aegiiisB Gefciing EaXidlheslaim Bistld faaf-lep6dtile/ BodiR conpridiag BE anti-
thlt{;mto reflect only a fraction of the

re egtgfﬁlfn%ﬂf%te!q}[?r% aa
14. A diffuse refiecting lens as in claim 1, an entire surface area of said first surface

comprising said diffuse reflecting form texture and said reflective medium being applied to an

entire surface area of said diffuse reflecting form texture.

15. A diffuse reflecting lens as in claim 14, further comprising a polarized film encapsulated

within said light transmitting adhesive layer.

16. A diffuse reflecting lens as in claim 15, further comprising a scratch resistant coating

disposed between said front surface and said anti-reflective coating.

17. A diffuse reflecting lens as in claim 15, said anti-reflective coating comprising an anti-
reflective moth-eye micro pattern.

18. A diffuse reflecting lens as in claim 14, further comprising a scratch resistant coating
disposed between said front surface and said anti-reflective coating.



t hereon, the remainder of the inpinging |ight passing
through said reflective nedium said reflective
medi um applied to said diffuse reflecting formtexture
representing a prepared first surface of said first
light transmtting |lens elenent; a second |ight
transmtting lens elenent a®blied to said prepared
first surface said second light transmitting | ens
;Ke us f’eaglatlemsra ﬁ';\n[g %F a%h‘nr'eﬁ'l%qgg‘ boa%ﬁc_ggor;p%gl% Qn anti-
sur ace o S&on
Fef@PtéfﬁﬁWth-%ﬁﬁ%‘?Pﬁﬁﬁ@-to the surface of said prepared
first surface of said first light transmtting Iens

208 ] e e SAp T REO M (P Fule Aoflild 4 Biaf e i enapsuieted
o s rd Rl Siefind & g

20 1 ahsth sur ace
WItélausadmmmvmlrgﬁﬂhqswai@m t t| ng I ens el ement forning
outer surfaces of said diffuse reflecting lens, said

sec% QH&F rgf%&fﬁ flgr{srgsniE c%nfs %8 r\‘Lrtl‘?‘e\‘J rcgrgé:rﬁ ?%dsmc"ﬂhdr E'E’tgﬁtdcoating
ace ace, FI fe
dispeseH Refwaen Sﬂfﬂfioﬂ?%'ﬁ?“@(ﬁnﬁ §@d é’ﬁ'af?f'e\‘f@’eéﬁﬂlnﬂed t her eon. 38.

A diffuse reflecting lens as in claim37, said

22! ef lAeéﬁ ds}-.@ef 91 Y t%%' i g 'I)é sgg Qre@IQctggt:eeﬁlﬁg e rifsiﬁg @n anti-
i e 0 g i’

area o se reflecting fTormtexture.
reflgrifve ot~ ?Véfﬂ"'e?:t’ﬁ“ﬁ@ lens as in cI aim 38, further
conprising a scratch resistant coating disposed

23bet \Q(e&%ﬁuséqgﬁecﬁr[golglg s rnféﬁ ﬁqgih%@l:?‘nﬁﬁﬁb r&f’étc%clteklgtgn%coatmg

uere | ect] ens as In clarm
d's§%ﬁe€| bﬁ"ﬁ'ﬁ?” ik froatyurface ape 579 AY-TethePEicSPtiNg: an antii -
reflective noth-eye mcro pattern. 41. A diffuse

24" fef lAe&iFfdsggreﬁegﬂ% I@ﬁs dinChith M 3da oARreREild Soa‘ﬁh’d ESGRisPg @R anti-

sald first surface conprising said diffuse
refleétf"FgE’f'] WG TSP PRt ure. 42. A diffuse reflecting |ens

as in claima4l, further conprising a scratch resistant

25coatpgmsepgﬂ§dg9§@gs&e¢py}§,ed1 said front surface and said
antl-relectlve coa diffuse

on 68 19 CorsETHHAETs Qe BRiTe RGBTSR ! sutece
hagiogrp rmapr njicareresnaid firstesifametwithio smgtnmceybetlcni areapcquaptisied m diffuse
reffbét.mg@mﬁlllt&&dﬂ@e reflecting lens as in claim37, an

ent Iar rgflec{‘I ive nque ium app?eé) Io asﬁleast ; Ipcrﬂc' ion gfusrz:lllcdadc f?use reflecting form texture,
said reflective medium being sufficiently thin to reflect only a fraction of the light impinging
thereon, the remainder of the impinging light passing through said reflective medium, said
reflective medium applied to said diffuse reflecting form texture representing a prepared first
surface of said first light transmitting lens element;

a light transmitting adhesive layer applied to said prepared first surface, said light
transmitting adhesive layer having fifth and sixth surfaces, said fifth surface of said light
transmitting adhesive layer conforming to said prepared first surface of said first light transmitting
lens element; and

a second light transmitting lens element having third and fourth surfaces, said fourth
surface of said second light transmitting lens element being in contact with said sixth surface of
said light transmitting adhesive layer;

said second surface of said first light transmitting lens efement and said third surface of
said second light transmitting lens element forming outer surfaces of said diffuse reflecting lens,



54 conprising said diffuse reflecting formtexture

and said reflecting nediumbeing applied to an entire

surface area of said diffuse reflecting formtexture.

45. A diffuse reflecting lens as in claim44, further

conprising a scratch resistant coating disposed

bet ween said front surface @hd said anti-reflective

coating. 46. A diffuse reflecting lens as in claim 44,
sa%eyrl ﬁi s%lﬁgce b l ecﬁén\égténr%g?%ﬁcps% cfs%@pnrd sil;gr,% Agrﬁ'] r%nr} l')ack surface, said
froptesurfecethyipg q"‘éﬁ*ﬁ reflgctive ceatieg ?ﬁpﬁeﬁ the'ea™t her conpri sing a

scratch resistant coating disposed between said front

ZBS ur f a&ﬁs@%ﬁlfe&ﬂ% %n@g{. In c{a% !2§ %‘é d¥§le&9@§‘|ﬁgigm b%@g a&:lled to an entire

FUSESF &
S”ﬁ?ﬂelafqaéff%‘i'ﬁﬁéf@@am f‘i’g’“mﬁrl sing an anti- reflective

not h-eye mcro pattern. 49. A diffuse reflecting Iens

27C 0 nm |ﬁlfs@ gefle@tl chgr%t asJ |'n g:ha'im t2¥3 aﬂﬁﬁ@r tcBn’nH‘ mb eé’]sc’cré?hl:he%%&tant coating

aces, sal irst surface
d'ﬁﬁaﬁﬁdﬁ@twﬁemﬁj‘dcfmb?ﬁﬁ?%"dé?'%é“t‘ refiacliversoRtivg. surface wit hin
said major optical area conprising a diffuse

8Ir ef 'Ae&ffdsggeffegtfng‘ |£rEXJs% % inf24, ﬁ‘ffaigeaﬁl réﬂ@ctﬂ??i: ﬁQ an anti-

ion o sal use re |ng for m
’eqeéww'eyeé'}i‘frﬂpfi‘t@fnl ective medi um bei ng suffl ciently
thin to reflect only a fraction of the Iight inpinging

29t herge Qlﬁuset @ﬁecﬁ@%h@ de%in Qlfa n‘F be én”B{uFégéd“ché agegtof RARSH Furface

t hr ou sai d ective dium saird reflective
°°W8E!ﬁ”19r??'5HEfF?eerSﬂﬁcw’ggﬁWHe’ﬁﬁ"Pf use reflecting formtexture
representing a prepared first surface of said first

30l | 9N qifrbRNeibidg 189 éseﬂscla% Qgeﬂﬁher %or%ﬁfsﬁ?lﬂda Ldr b resistant coating
transmtting | ens PF 0_said prepared
disppyedPelget r°"5%ﬁffa°ea§"§éﬂﬂa t regelﬂ'vetcP%fwgm tting |ens

el enent having third and fourth surfaces, said fourth

1Sur fﬁ@@lﬁusgfreﬁ%@ﬂmg lerz€40R diald 881tsaldl MOsdiikbdtib @%tllr@ B&émprising an anti-
ref? conf.or rr":'“%ﬁ%t o the surface of said prepared

el°5’"§tm°§'lﬁyieérﬁ(§° aid first light transmitting |ens
el ement ;

32. A diffuse reflecting lens as in claim 25, an entire surface area of said first surface
comprising said diffuse reflecting form texture and said reflective medium being applied to an
entire surface area of said diffuse reflecting form texture.

33. A diffuse reflecting lens as in claim 32, further comprising a scratch resistant coating

disposed between said front surface and said anti-reflective coating.

34, A diffuse reflecting lens as in claim 32, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.

35. A diffuse reflecting lens as in claim 25, further comprising a scratch resistant coating

disposed between said front surface and said anti-reflective coating.

36. A diffuse reflecting lens as in claim 25, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.



sai d second surface of said first light transmtting

| ens el ement and said third surface of said second
light transmtting |lens elenent form ng outer surfaces
of said diffuse reflecting lens, said third surface
formng a front surface and_said second surface
form ng a back surface, sai® front surface having an
anti-reflective coating applied thereon. 50. A diffuse

reer n S | im49, said reflective nedi um
be| n &&usg%ﬂécg q'ﬁef'i\s Comgr'%i'l' surface area of said

di f fatfg% “Wéﬁfﬁ@@‘t'ti"?ﬂg]eﬂ'%?'quéi@‘{me’ rst gad sepend surigeest spicefirst surface
halifg b efijor BiFickieR, 8dd firt suli@derwithid saiti uiiajdn @pticalciigas doiphgnda diffuse

ref?é%ﬁr@tf&m éx‘:ﬁﬁéSt ant coating disposed between sal d front
ace and 'said anti-reflective coati

n
di f faustectiermedium arpliediosat aest f Pertion ¢hS91, dg f@a? EFf'ect'"Q form texture,
sa@Neiflectivel medidn \being Gafitiedly GG irdfliettgondNa dattion of afid Rt iinvEnging

the{;(@c}nh th%yﬁmrQnSé{ ofplﬁe tlrﬁ;.l; ll;qm Sﬁ’ght A?&‘n ftHl%Sgahr g{(!l ‘%‘é%iélatf\}?l rbé;?ilr?‘n, said

sal
ref?&ﬁ‘“ﬁd’ﬁ%"““’t é?ﬁ!i?cf Q ??gd §'§?‘~°G r&ﬂ%"ﬂﬂs@mﬁ &PQUER faPFR§EiBY @ Prepared first
sutfaetotisaid firdiight fardivitfingdensieidesict i ng | ens as in claim 53,

furt hgerc drﬁzg f ltrﬁﬁsﬂ'ﬁitlrﬁ; kc-éﬁs{ @{eﬁlgnt é:p?fie%tt@rga élcﬂ'aﬁalr&gf' irst surface, said

di spose sald ace an
segpd |“9r}t é’F'PS@WWg\}%‘S@@HtePH&V‘“Sg“rd andfeyrih redecesspid furth @“'Taéﬁ gf said
seemdlhght(b'lamrmtm'fg'ilenmmbnaMnlfmmeé kocthd: Bmce:of%idmgepared first surface of

safggi@%hgﬂir%ﬁ?mﬁmg?eﬂ%}elemérﬁf' ective noth-eye micro pattern.

_ use.re ectlnslens as in claim4, an entire
sur fsaid secpnd gurtace ghgaid st light "@W“Hﬁge'e"scﬂ%?ﬂt 5?41?'%%%5“”339 of
saidi sefand dight @bhserdttingnignsf edernent fxrhing euterrmdrfsat df saif difbst ireflgeting lens,

saﬁ%@bdﬁmsbr%cggorﬁm ' al Rt éﬁa%nd%@fd'tﬁlﬁi s%.Hééease.r@rae@acﬁfsurface said
said diffuse reflectin ormteture 57. Adiffuse

fropbHTaEPHER Fend-reflectiv ceqting 7RPERS S8 her conprising a

scratch resistant coating disposed between said front

38 Ur oG fuse8 Rl SR Qen@@& in-didith BE Ghid V&HeER8 tedfim 12fig afplied to an entire
i ffuse s'in claimb56, said

su ?ﬁelareraé’ffaécit‘?ﬁ{?g %%gwgﬂgn@egwﬁer, sing an anti- reflective

not h-eye nmicro pattern.
39, A diffuse reflecting lens as in claim 38, further comprising a scratch resistant coating

disposed between said front surface and said anti-reflective coating.

40, A diffuse reflecting lens as in claim 38, said anti-reflective coating comprising an anti-
reflective moth-eye micro pattern.

41. A diffuse reflecting lens as in claim 37, an entire surface area of said first surface

comprising said diffuse reflecting form texture.

42, A diffuse reflecting lens as in claim 41, further comprising a scratch resistant coating

disposed between said front surface and said anti-reflective coating.

43, A diffuse reflecting lens as in claim 41, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.

44, A diffuse reflecting lens as in claim 37, an entire surface area of said first surface



59. A diffuse reflecting lens as in claim49, further
conprising a scratch resistant coating disposed
between said front surface and said anti-reflective
coating. 60. A diffuse reflecting lens as in claim 49,
said anti-reflective coating conprising an anti -
reflective noth-eye mcro pettern. 61. A uniform

di ffuse omni -directional reflecting | ens conprising: a

co):':grr s‘?’n:q dsaidgci)fiusé r&l aqgtf%mntgxtur %d %?18 q&fg&wh%edlu% f L%S%Dpﬁledd to an

enyp ehriage agp e%ﬁal@%ﬁuae feflgcng fom ‘PHEFG within said nmajor
optical area conprising a diffuse reflecting form
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d'*&?‘?ﬂ@ﬁﬁwﬁ?fbsa&ff?m wcfe%angé@'ﬁi ai-rgieciiesratingnd vaI I eys
sai d peaks and valleys 56 having a slope angle (Rdq)

46gr e%t éﬁ{fusg h%,%dgl? &é’s da%% Gt Qcp %alde%.ﬁ—éetﬂg&i()e goa%ngﬁ ;ﬁg*ﬁ% an anti-

greater than mcro-in
’efleé%’§"t°ﬁ'a?¥325°r?)l°ﬁ"f‘ie@ro i nches, and a peak density (RSM
greater than 0.0009 inches and | ess than 0.007 i nches;
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d'sﬁﬁﬁpﬁﬁﬁ‘”ﬁ“é]‘iﬂj’f?ﬂf?”ﬁé‘feéﬂg F‘?ld ?’Fﬁ"ﬁﬂetcfb"erc@?tlnéct only a
fraction of the light inpinging thereon, the

48Ir em;\ QARE r&fecﬁnﬂ E?er!s'H%' u‘i‘ gfaﬂg:i'} sQi'Htanﬁ’?e?léétN&i cc'.ial%ﬁ& g?ﬂ) fgiﬁ @m anti-

 ective nmedi um reflective medi um ap
’ef?ﬁtf"antﬂ’i”f?yﬁ%cr?ﬁ?t'ie@cu ng formtexture representing a
prepared first surface of said first |ight

49t ramutsg pquct,}@@,ssc%l,@gg , alight transmtting
hesi ve rg |eq to sai d Bsé Fared first surface, rf
sal & first é]?ﬂ“ TWP&&E‘F%?W"&BW@@ %?%P”Ch%fbﬁ‘ﬁeé 794 frpf surface
hadingla siajot bptisal rafesc s firstaiudadeiviithin sgid miage eptoh! @@ cbnprigjig a diffuse

refteE%sﬂmnttgmg adheS| ve | ayer conform ng to said

Preng ﬁf qﬁ acg 3t CF%F flecting form text

t ranfsi eﬂ“ierfﬁe ”é‘héppé? }?efﬁﬁeasta%amamsfgésﬂ U At ecting form fexture,
saidrraftestivet medign [being sefficierdintthim aw irefigett dniyr @l fraetgn fahiiret fght impinging

theblnf @%er%maﬁaérdofftﬁélﬁﬁ:@nglrﬁluf hﬁ%@seﬁﬁ& tﬁl@bgﬁl 58¢ e8ctivk HMdium, said
refgc@?ﬁﬂmc{ﬂn‘f %tecgpo sauJ §|gese re ec ggform texgjre rep$esent|tng a prepdared first
surface of said first light transmitting lens element; '

a second light transmitting lens element applied to said prepared first surface, said
second light transmitting lens element having third and fourth surfaces, said fourth surface of said
second light transmitting lens element conforming to the surface of said prepared first surface of
said first light transmitting lens element;

said second surface of said first light transmitting lens element and said third surface of
said second light transmitting lens element forming outer surfaces of said diffuse reflecting lens,
said third surface forming a front surface and said second surface forming a back surface, said

front surface having an anti-reflective coating applied thereon.

50. A diffuse reflecting lens as in claim 49, said reflective medium being applied to an entire

surface area of said diffuse reflecting form texture.



said light transmtting adhesive |ayer; said second

surface of said first light transmtting | ens el enent

and said third surface of said second |ight

transmtting |l ens elenment form ng outer surfaces of

said diffuse reflecting lens. 62. A uniformdiffuse

omi -directional reflecti ng55ens as in claime6l, said

second surface formng a front surface and said third

surface form ng a back surface. 63. A uniformdiffuse

omi-directional reflecting lens as in claim61l, said
51t hi Aodiysetrefiestingfigfisrsng ciairf %Brﬂ“&ﬂﬁ CPTERIBINg (SR hIresiglaRirigating
dispouet deedrosaid frgt Airfb@cid sald htiaeflech.codlingni f or m di f f use

omi-directional reflecting lens as in claim®62, said

refl ective medi um being lied to an entire surface
52ar ed ffuse spfigctiofings i é'ﬁl”bg isplg antiFeliptius Fenting cymprising an anti-
refléttivé efoih-aie hiidic gatlerini - di recti onal reflecting lens as in

claim63, said reflective medium being applied to an

entire surface area of said diffuse reflecting form
53¢ extufiiuseggliecingi§ps 8% A BRI 6 enoptie. BHriaeR feg fisaid first surface
comprsingGhid difuseanfiectrg form teolt@e.m 62, an entire surface area

of said first surface conprising said di ffuse

refl ectl ng formtexture. 67. A uniformdiffus

S4omif %rfﬂfs@d?flesm lenseds 1B i g3 THier gempring) aa?‘iﬁt@éres'a‘ﬁ"t coating
dispoded betwserr faitfnbsugacecind ssidiamti-rbilactite costinbace conpri si ng

said diffuse reflecting formtexture. 57 68. A

uniformdiffuse omi-directional reflecting |ens
55¢| aifnigse '%ﬂ‘?"fé‘ﬁt'?’}sé‘séﬁ FeL e SPidenEfelledie §oFting §?mp“s'"9 an anti-
refleative awth-eye micre patteg. sai d di ffuse reflecting form

text ure and said reflective msdi um being applied to
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reflecting formtexture and said reflective nedium

being applied to an entire surface area of said _
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urther conprising a polarized film encapsul ated

wWthin said light transmtting adhesive | ayer.
58. A diffuse reflecting lens as in claim 58, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.

59. A diffuse reflecting lens as in claim 49, further comprising a scratch resistant coating

disposed between said front surface and said. anti-reflective coating.

60. A diffuse reflecting lens as in claim 49, said anti-reflective coating comprising an anti-

reflective moth-eye micro pattern.

61. A uniform diffuse omni-directional reflecting lens comprising:

a first light transmitting lens element having first and second surfaces, said first surface
having a major optical area, said first surface within said major optical area comprising a diffuse
reflecting form texture, said diffuse reflecting form texture having a surface finish, said surface

finish comprising a random and continuous series of peaks and valleys, said peaks and valleys



71. A uniformdiffuse omi-directional reflecting |l ens
as in claim62, further conprising an anti-reflective
coating applied to said front surface. 72. A uniform
di ffuse omi-directional reflecting lens as in claim
62, further conprising a scratch resistant coating
applied to said front surfae® and an anti-reflective
coating applied to said scratch resistant coating.
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lergslemenichrai m 68, further conprising an anti-reflective
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further conprising an anti-reflective coating applied
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63. A uniform diffuse omni-directional reflecting lens as in claim 61, said third surface

forming a front surface and said second surface forming a back surface.

84, A uniform diffuse omni-directional reflecting lens as in claim 62, said reflective medium

being applied to an entire surface area of said diffuse reflecting form texture.

65. A uniform diffuse omni-directional reflecting lens as in claim 83, said reflective medium

being applied to an entire surface area of said diffuse reflecting form texture.

66, A uniform diffuse omni-directional reflecting lens as in claim 82, an entire surface area of

said first surface comprising said diffuse reflecting form texture.

67, A uniform diffuse omni-directional reflecting lens as in claim 63, an entire surface area of

said first surface comprising said diffuse reflecting form texture.



scratch resistant coating applied to said front
surface and an anti-reflective coating applied to said
scratch resistant coating. 81. A uniformdiffuse

omi -directional reflecting lens as in claim®63,
further conprising an anti-reflective coating applied
to said front surface. 82. ® uniformdiffuse

omi -directional reflecting lens as in claim®65,
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further conprising a scratch resistant coating

applied to said front surface and an anti-reflective
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texture conbined with a reflective nedium and an
72ant ifunidringiifiuse/emni-digctiong! refidwtingierssasin cléimB@nfuithen confirising a
scRA FeslstiRl RUPIITRPIR QVRId f%hﬁs‘ﬁl’f@éégdnﬁ an BhtSeREREohIRE Spplied to said

ructions 1n that it provides for both inproved
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73. A uniform diffuse omni-directional reflecting lens as in claim 64, further comprising an

anti-reflective coating applied to said front surface.

74. A uniform diffuse omni-directional reflecting lens as in claim 64, further comprising a
scratch resistant coating applied to said front surface and an anti-reflective coating applied to said
scratch resistant coating.

75. A uniform diffuse omni-directional reflecting lens as in claim 66, further comprising an

anti-reflective coating applied to said front surface.

76. A uniform diffuse omni-directional reflecting lens as in claim 86, further comprising a
scratch resistant coating applied to said front surface and an anti-reflective coating applied to said

scratch resistant coating.

77. A uniform diffuse omni-directional reflecting lens as in claim 68, further comprising an

anti-reflective coating applied to said front surface.



Figure 2
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78. A uniform diffuse omni-directional reflecting lens as in claim 68, further comprising a
scratch resistant coating applied to said front surface and an anti-reflective coating applied to said
scratch resistant coating.

79. A uniform diffuse omni-directional reflecting lens as in claim 70, further comprising an

anti-reflective coating applied to said front surface.

80. A uniform diffuse omni-directional reflecting lens as in claim 70, further comprising a
scratch resistant coating applied to said front surface and an anti-reflective coating applied to said
scratch resistant coating.

81. A uniform diffuse omni-directional reflecting lens as in claim 63, further comprising an

anti-reflective coating applied to said front surface.

82. A uniform diffuse omni-directional reflecting lens as in claim 65, further comprising an

anti-reflective coating applied to said front surface.

83. A uniform diffuse omni-directional reflecting lens as in claim 67, further comprising an
anti-reflective coating applied to said front surface.

84. A uniform diffuse omni-directional reflecting lens as in claim 69, further comprising an

anti-reflective coating applied to said front surface.

85. A uniform diffuse cmni-directional reflecting lens as in claim 69, further comprising a
scratch resistant coating applied to said front surface and an anti-reflective coating applied to said

scratch resistant coating.
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Abstract of the Disclosure

UNIFORM DIFFUSE OMNI-DIRECTIONAL
REFLECTING LENS

A transparent multi-layer lens construction to be worn as a sunglass lens, or a fashion
lens, that reflects light in a diffuse manner. The multi-layer lens construction is, in part, a
combination of surface form and surface texture combined with a reflective medium and an
anti-reflective coating. The present invention offers vast improvements over previously
disclosed lens constructions in that it provides for both improved reflectivity and improved

optical quality.
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