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substantigfly élike-ni rror coating, it is dark tint in conbination
with the natural reflection off the surface of the
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the case where a sungl ass | ens incorporates an

images of MEARE rahBehtsNeeBhAdings corresponding to the light that is impinging on the

lens, similar to the wajf light reflects off a windowpane. Specular reflection is the type of
reflection seen by a person when looking into a windowpane or a mirror. The described
reflection is an inherent byproduct of a typical untreated surface thaf[ 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 refilective nature of that lens. One of the desirable
functions of a sunglass lens among many consumers is that it conceal the wearer’s eyés 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



1 reflecting mnor coating, anti-reflective coatings
are sel dom placed on the front side of a sunglass

lens. This is because it would be nuch easier for an
observer to see through the lens to the eyes of the
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described in the prior art include faces of people, skulls, worms, eyeballs, and other types of
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 predeterminéd 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.



prior art described the use of alternating transparent
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0 an observer

Hight bemg rehectgfbyvﬁe ?ens came from an encapsulated reflective coating contoured by
either a brushed surface finish or a matte surface finish. The described surface finish was used
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

.



applied, primarily to the front surface of the |ens.
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reflective characg nsucserl“lxg fnto ent {Vflth a mﬁitef firish is that it diffuses reflected light too
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much. The term contrast is meant to describe the appearance of light reflected off a surface. If

a bright light impinges on a spherical surface having an optically smooth surface finish, a

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
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absorbing element in the form of tint or a polarized film positioned between the reflective
médium and the eye of the wearer. In addition to absorbing the bright lght 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 brightness 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 Iens becomes too

dark, which reduces its ability to transmit light. A properly constructed lens of this type
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backside of conventional sunglass lenses to which an anti-reflective coating has been applied.
If an anti-reflective coating is applied to a clear uncolored lens, such as a lens usedin a
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
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attributed to the brushed finish. It was found that the more parallel the scratches, or grooves,
defining the brushed finish were, the more intense and pronounced the internal reflection. In
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 light 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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Ive to t brus
ref

t source, direct reflection fromth ti
reﬂectlvei,]@g e anlé aekmgait easier for an observer to see through &e lens t %he eyes of

the wearer. The resulting lens constructions of this prior art demonstrated that the brushed
finish and the matte finish provided inherently poor optics in that they both exhibited poor
reflective characteristics and, primarily in the case of the brushed finish, cansed 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 intemal reflections of the

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



wi Il not be apparent to an observer which in turn
makes it nore easy for an observer to see the eyes of
the wearer. As with the matte finish | ens of the prior
art, the brushed finish |l ens was, designed to cause
the majority of the reflected light to cone fromthe

further gacuging ity Zflsat yeshagrciquisecs. AbeiFembinpiion of apHez!|perfermance and
Therefore, if the reflection produced by the

reflectivigf inagi tbe peopeddibakmésl andriods seondedtoaio sosindateet the design criteria
sufficiently bright, light is nore easily transnitted

set forth (nOfiE blREeneAERtiorSa Sdvil &ype OF rdfiRetih LRSFabOmiubiebeqRE AUV 3.
side of the lens, thus canceling any reflection
produced by the reflective medium and making it
easier for an observer to see through the lens to the
eyes of the wearer. The resulting |ens constructions
of this prior art denonstrated that the brushed
finish and the matte finish provided i nherently 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 transm ssion 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 |l ens construction, the anmount of
reflective nmedium had to be reduced, thereby 8
further reducing its reflective characteristics. The
conmbi nation of optical performance and reflectivity
nmust be properly bal anced 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 Summary of the Invention The present
invention is referred to as a UniformDiffuse
Omi-directional Reflecting Lens, and is a
mul ti-layer sunglass lens that reflects light in a
di ffuse manner. The Uniform



D ffuse Omi-directional Reflecting Lens exhibits a
soft contrast lustrous satin-like appearance from an
observer's point of viewthat transmts light |ike a
conventional sunglass |ens. The Uniform Diffuse
Omi -directional Reflecting Lens is distinguishable
over the pri oSummarvtdbthiet Ievertion good
reflective properii €S, does not cause distracting
internal reflections, and reflects light in a diffuse
Thenmesast invehtien indefaaram tdad § UnefofMiffadier@ahi-dirmtional Reflecting
Refl ecting Lens incorporates an anti-reflective

Lens, aﬁ‘@atal Rt Qhyed Hirf AGE [dnk @ PRk tsi HERE SN Fabd BBnnek 'Fhelniform
l ens element Hhaving a reflecting surface hereinafter

r e F €ip. The

piffuseiipt b icrP) Rente Tl BBl PO QiR Witk o
cont r ast hat ul. d orrrall a

appearangg ‘%}Eta%& ef;z???i"’é’&t"? od:Tl4| E‘ﬁa’g g’lﬁt Ehﬁwliqi?m %%nki?i?t}oélﬁle%mglass
surface. A lens of the type disclosed herein is

lens. Th@ﬁ@hﬁ%é&ffﬁﬁe@@ﬂ&dﬂ@ﬂﬁh&@é&i@ﬁm Lenstis fistipguashablegover the prior
manuf acturers and consuners a distinctly new and

art in thpriaethitgalgobd sdilcotivd popertipd, idogs ndt tauss distumtteyinternal reflections,
anticipated that the |lens of the present invention

and ref1&R R i Sifituk O nfah @t EhPUBK G Di@us@!ﬁfﬂﬁ%reE@éna‘l"ReﬂE@Iﬂg Lens
use, wherein dielectric refiective coatings can

IIICOYPO%?E@QH %ﬁ-?éf%\éﬁ\%eco% % %dé{ce:ét e %%&bﬁ%&%{oﬁ&%&@gg t\:\iﬂ;r}]lga lens element

rrcre

having Ligfipqt h@'&%v%‘?é%e' 4 SrectiBsa b ReeclPd Fhgn fariae The

very bright in appearance By enploying these types
Diffuse Bﬁﬂ¢cef1g e Fexigrrnicivrgs thapra@as pHegitiastihatiy eubdnemea yrpppear
invention, a lens having the sane filtering
in light efipadd fif i epticadly sheottr@dt gdy bolishkd sinficheA la@suf theype
reflection is, subdued by diffusing the brightness of

chscloseﬁ B@fei’n% E1§ﬁ1?1'c§?zﬁ anSU8Parbebid 18 thatiiSprathahag Rt SrekNarddhat
reduces the observability of the resulting

consumegy ? }ﬁﬁﬁ{lct gﬁ% aLljﬁl rﬁ’Jﬂ%ﬂa&ﬁ&% feacggﬁﬂlond i§ %rl:h%f‘ Qllltl a[tcd that the

Lens € manu red as a curve

as. s heri ca curved, or a.flat 10 | ens, and may
tensof et aEPtoR o2 i’sﬁwﬁaﬁ%ﬁ PIP%BV%?YB&%W!@ FIGEY Wity
. having two |l enses or a _ _ )
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 cur_ved lens, such as spherically curved, or a flat

10



unitary |l ens eyewear system having a single | ens such
as a unitary |ens sunglass or a goggle. 11 Brief
Description of Drawings Figure 1 is a front plan view
of an uncut |lens in accordance with the present
i,nvention ure 2 is . a cross sectlonal di agr am of
lens ang RS s roouste<ap davertiom afpe GHEVSE SYSUGR heYAB THQ Jeuses or a
Figure 3Ais a front plan view of a stainless stee
unitaryrlessieyevemgysembaciog vlvagledemduah es a thigary lesk bengiass or a goggle.
characteristics of the lens of Figure 1. Figure 3B is
a side view of the stainless steel reflecting surface
of Figure 3Aillustrating how light reflects off that
surface. Figure 3Cis a front plan view of the
stainless steel reflecting surface of Figure 3A
showi ng how light reflects off that surface. Figure 4A
is a front plan view of another stainless steel
reflecting surface that reflects light in a
bi -directional manner. Figure 4B is a side view of the
stainless steel reflecting surface of Figure 4A
illustrating how light reflects off that surface.
Figure 4Cis a front plan view of the stainless stee
reflecting surface of Figure 4A show ng how |ight
reflects off that surface. Figure 5is a
cross-sectional instructional diagramof a textured
surface illustrating the neasurenent of surface
features. Figure 6Ais a front plan view of one of the
| ens elenments of Figure 2. Figure 6B is a
cross-sectional diagramof the lens elenment of Figure
6A taken along section line A-A

11



Figure 6C is a cross-sectional diagram show ng the

application of a reflective nediumto the |ens

el enent of Figures 6A and 6B. 12 Figure 7A is a front

plan view of the I ens el enent of Figure 6A

illustrating a variation thereof. Figure 7B is a

Cross-secti g &tleﬁiﬁgsmpﬂomﬁ)f@SaWﬁmgst of Figure

7A taken along section Tine A-A- Figlire 7Cis a

cross-sectional diagram show ng the application of a
Figreef 1 satfrone phediawmf an uitchelehemsicebelarset widf thEipgasemisnvaition.

and 7B. Figure 8 is a cross-sectional view of the |lens

Fighfe Hs QUi &s-sdctngll dadrhin b tHeAbhdEr BRIl @kdnOflond 26 &Pfine A-A.
that incorporates the lens el emanfg and reflective

: j L, ' [ r - [ I
Fr o BB ool b o o et S0 3R s he
.variation. t epf that incorporates the |ens el enent

reflectiye charactqristies ‘%eégfh%m Bﬂﬁg’fmgi'gur e 6C. Figure 10 is a
_ cross-sectional view of the lens of Figures 1 and 2
Figye | 3fsip aaidervipva ol iie stainless steehisflegng sasfacy efdogiyse Bt ilystrating
the lens elenent and reflective nmedi umof Figure 7C
how light :€8ectd af-tliAt Gurfiace. cr oss- secti onal di agrans
illustrating various ways of incorporating a
Figipe Barik & @bnf plaivied dfike dt@iARsPtedlireid@ine budid of Figur@9AL
| IDis a cross-sectional diagramilldstrati ng a way

showin®@how HeR RALAL 5@%%5,%16@_“ zed filmin the lens of

Igurés 1 and gure 12A is a cross-sectional

. diagr.am.of the lens of Fiqures 1 and.2 .illustratin
Figndrh 3 8 700 PR AR QAP P TP ISRy Seqlaeiiacting itac thatseiosts
... the lens without an anti-reflective coating. Figure
light in 3 bdirectignglg@@eect i onal di agram of the |ens of
Figures 1 and 2 illustrating the '
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 A is a front plan view of one of the lens elements of Figure 2.

Figure 6B is a cross—.s'ectional 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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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 |ens of Figure 1 illustratinq t he. o
Figyreritnsadront piepedw obhe ins skmpgt elliizusid tlysEatings yasgtion
shape and size. 13 Figure 14 is a pictorial diagram of
thereofa dual -1 ens eyewear systemillustrating the |ens of
Figure 13B preparatory to being installed in the

Fig@te dB-ik @ REose ¥ iRasl BiFARIOF tHel 16h Gerhéntio$ Frukd PAtakRhalbng
view of a unitary lens of the present invention

section liht Ustrating a typical perineter thereof. Figure 16
IS a pictorial diagramof the unitary |l ens of Figure

.15, jnstalled in e goggl e. ..Figure 17.is. a .
FigF g bRinst oreoip S it Shevi et rbpa il agénectie medium o
illustrating a major optical area thereof. Figure 18
the lensjeleraenf phHHiEUISs {4 aPeAR-of the |ens of Figure 13B
illustrating a major optical area thereof. Figure 19
Figuirs 8 as 4 cropd-septiamel vieswefdhe tene ofiFighessyl dndrisilloftrabingararidbon
illustrating a major optical  area thereof. 14

thereof fBeS@EdPbiaeR t0f lefl¥ @b REdtead FaRedierRbiuiher Idplkom
Di ffuse Omi-directional Reflecting Lens of the

FiguE’D'é' ? ?sﬁis%rogsns\é%ﬂa? Diew (FehEINabE Fi:%{etg ifl _%Flﬁ odih afing @ variation

e Reflecting Lens, 1s a ayer lens

ot ERHAGH S B el SRV PRI o 1+

Figu?e ldd ifsfauc?'gss—sectional view of the 1ens of Figures 1 and 2 illustrating a variation
thereof that incorporates the lens element and reflective medium of Figure 7C.

FIGS. 11A-11C are cross-sectional diagrams illustrating various ways of incorporating a
polarized film in the lens of Figures 1 and 2.

Figure 11D is a cross-sectional diagram illustrating a way of incorporating a polarized
film in the lens 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 lens without ah anti-reflective coating.

Figure 12B is a cross-sectional diagram of the lens of Figures 1 and 2 illustrating the
.mannﬁr 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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manner. The followng is a discussion of the various
ways in which the Diffuse Reflecting Lens may be
constructed, manufactured, and installed in an eyewear
system such as a dual - | ens eyewear systemor a
. uni.tary |l ens, eyewear, system A dual -l ens. eyewea
Figl 4t Pl B GHERBHY & BRah FCH S ST LROE RS eap 708
i | enses may be installed. The two I ens | ocations of a
Figare HiRprepapr v it ingtpladdmthy dualdengegevedrsydemef t and
right orientation coincident with a wearer's normal
Figure A8 104 frenigiidn fiew of achitarydensfofuln prageyt Invasticeyiduaeating a

systemuses a single lens.. comonly referred to as a
kamlﬂﬁhﬂgﬁyh&§&§. Aunitary lens is a single Iens t hat
extends through a wearer's normal |ine of sight for

. . e . . V. .
Figg8 88 Y fiteopis bRk (AP RR fad BRI S GRS i
may al so take the formof a visor, such as a flip
8oggle- qown visor for a hel met. Mbst conventional |enses,
. such as those enployed in either dual-lens eyewear
Figusg 47 rpslrent plami view f ihemsceevwed Figiret bilistrating a major optical
manuf actured as "oversize" |lenses, that is, they are
area thermafiuf act ured to be |l arger than the | argest |ens
| ocation in which they are anticipated to be
Figukd58 &lal fesht hRinPA&Y bEie 068 % Sigied e3R alustrik@ts MBMjPOpEsH! area
away, allowing the lens to be cut down and installed
¢ in eyewear systenms of varying shapes and sizes. Like
nost conventional |enses, the various |ens
._constructions of t Diffuse Ref] ect] Lens described .
FgofioPREio i) B Vil B Bari ity SE it L B Eetnecins Optier
same way for the sane reason. Alens that is
area thetggfauf act ured 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 systemis widely referred to
within the optical industry as an "uncut |lens". An
uncut Diffuse Reflecting Lens refers to a D ffuse
Refl ecting 15 Lens that is manufactured to be oversize
and has not been cut down to a specific size and
shape so that it can be installed in an eyewear
system |If desired, the Diffuse Reflecting Lens

thereo

14



may be manufactured to a finished size and shape that
will allowit to be nounted in a specific eyewear
system thus avoiding an additional cutting down
process. Doing so, however, creates a degree of
difficulty in that it may require a uniquely shaped
mol d sysDesemnption pdt Prefetted Embeditmerse in only
a single eyewear system The Diffuse Reflecting Lens
can be manufactured as a curved |lens, such as

Thesphiéorirclaiffuge OuinielirectisnahRefectibgl cheofthe badsermagyentibn,
desired, be subsequently curved. The Diffuse

hereinafef lefGleH G MD%H&L@%&IeEﬁMen%H& fa%%ﬁtillﬁ‘yf& 1dnR &t BRstARtion to be
outer surface and a back surface that Torns another

oo L 05 B AR 8 P85 o

side.of the Diffuse Ref] ectjng Lens and the bac ,
manner B el g i RIS (oAong Yo PHERBA Sl Reerding
Diffuse Reflecting Lens. The front side and the
Lens magboernsiredied, mannfastiréd gad oistallpdinGirf 6ygweaRabicactichgs a dual-
Lens are opposite the backside and the associ at ed _
lens eydwaakswternd aceurdfary leas Bydvidas eysieed. | /e dhdl dgnslegagearAgstemrias two
the backside is the side of the Diffuse Reflecting

lens loch®s ikth Whi&lﬁv@ﬁgeﬁ&ﬁf&t]eﬁ@?nﬁ% 8c Hstdile8. MRAKR e Wecations of a
front side is the side of the D ffuse Reflecting Lens

i o Y N o0 B 8 P 55 B o
e KSRl RNk SSELC LD, SLEL) SELYE TR A o

reflective coating, or anti-ref|ective surface
commoply sferechio as gnithey lense At unstiagielens isarsinglekos thahgripegsdhrough a
construction. The first lens elenent includes a first
wearer’ seorfratkne dfrsight fordbotieyds Aidhitay lcasespro ceamonty used in ski goggles,
reflective mediumis applied to the first surface of

for exat?ﬂ]@, ahil kigglds8S AQkBRAB ens %alfsb Eakb B Mok ARG aQfisor!i8h as a flip

first lens el ement, "upon ich the reflective medium
down b3 (BAPLAE My Bl P AL, bk 1RSSBS 8 0Pl en
cvovea oS5 Bk B et o i e oy

) the lens and 16 _
is, they are manufactured to be larger than the largest lens location in which they are

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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transmts light |like a conventional eyewear |ens or
sunglass lens to the eye of the wearer. Viewed from
the front side, or in other words, froman observer's
poi nt of view, the Diffuse. Refl ecting Lens, in

combi nat.i on th an t|c |1y suitable anmount of
Lens ({3 r@@tlff%urﬁ@” angrhag Baf egn Gt doginied spegttic size and

contrast | ust rous satin |li ke appearance substantially
shape spahaf ibfansigdeuilied in eetyevetar oysierTHEd@ibA e DRétse diefierigng Lens
Form Texture in conbination with the reflective nedi um

may bepmalifessret kea Hmishetesizedidadhpeoaofill MMewik td is@ounted in a specific
Refl ecting Lens. The Diffuse Reflecting Form Texture

eyewedr%yﬁ@rﬁ' @ResvdiAnPaY 8488 Eﬁflh% BbW r&E&p%%dges% 115\Never,

, Wth an optically suita nount o ective

ce.an apparent .di ctio

creates :Bﬁcpegree 05 glfpcﬂ{é/ el% 6l?aq z&h{eq gg & Bwa}l?ly 8‘% 1@ F%ﬁ%nﬁ ané] is

.an Addi tionally, the Diffuse Reflecting Form
Pofenﬂ%é&%elmt%d forse {0 PRLY AGIEESRER FEM: dhe DURysydCaReakia. s can be

designed to prevent distracting internal reflections
manufa\ﬂmmg 35 aduevddders, stk as gpheasickigy curiveédylor as aflat Idid thasmay, if

manner. The Diffuse Reflecting Form Texture in
desiredClosdubRajuemtty sirtdal. The DifffideaRdilcytngeshs has h &®nesusfikt that forms

| i ke appearance that reflects incident [Iight

an outel SRR b0 AR BAcd Ra¥orhd LB ofifet bR front surface of the
omi - di rect| onal manner The reflection produced iIs

lefusekgétﬂegt?r%sL gI So trsﬂgy an attf%cf (k(n t%le #E’Eﬁélld] . tﬁ%bd s ﬁeﬂe%ting Lens
and the %ef | g&% E]D égf?e;‘tfeqsc %@S gfa tpgl[}g} L}ggfltlgeafgecung Lens: The

refI ecti ng surface that does not reflect a coherent
front sideangdhe assediated front susfecgelvtie Paffisedialiceting bersrare eppasitel the
does not create distracting internal reflections '

backsidekidibie akdoeiatdderask sufuze OF tHeUSi¢fuReR bidesting @.che rA® Werk] thee
is a conbination of both surface form and surface

backsidE § !ispth§ BAWBLEme TR SULHRE Bedd tRASD ad ]§ce%t e ﬁlefdréh!ré'rhnd

applied to the surface form The surface ormof th

the fronalﬁ% ERAT 58& Lietﬁg guf q{éﬁelglgéﬂén% dflz‘ft 15 S%%{l\llé& %& ol %bsé%ver. The

rel ess sur ace form ere
Diffuse i?gflf G %&&gé ga%’gﬁ’a%tﬁ'g Icgmf)lgsle ? g f1§slfl raIn? ge%ohé Eeng Lageln% ianunated
together with a reflective medium positioned between them in combination with an anti-
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 lens element, upon which the reflective medivm is applied, is at least partially
.c.:omprised 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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varying and alternating el evations that create |ight

and dark areas in reflected |ight that would 17

ot herwi se cause an apparent decorative feature to

stand out on the surface. An exanple of changing,

varying and al ternating furface | evati ons that create
transmifs [t DAnA ComyERUGRA QIET T lengor S [eng it hGAYCH thi WeEaich

cause a decorative feature to stand out on the surface
Viewed Fomyihe irontsidecor inrothegivaads, fromt aroebsefvers peinf efcdew sthe Piffuse

as a-bas-relief, that in turn creates a |likeness of a
ReflectirgrIsigSn ta@binafitrewith xh wpechlllyisnitshle hSioe:amp esrotiof mpdiaks has

and valleys that fall wthin specified paraneters.

an easil/}RrRIVed 8IS BB asClist 48 sBERkRe Adaiatd s%lﬁ&aﬂfallg%ic% %fesg)ecular

xtured finish is random and ““conti nuous ab

f

.surfa r f..t featurel.ess surface.farmwthin .
refectig b FR Rl B ane o PR P OB i i gl Pecium

Texture. An exanpl e of peaks and valleys arranged in_a
producsshgigpuerHecismal firdddtuse Relirctng Iene HieRifyeniefecgpg Form

abrasive particles about the surface area of a new
Texturegh designgfl te bavergood sefthstipepropeities i that, wéthtan ppifallysuhiable

abrasive particle represents a peak and the surface
amountaf eflebgtermaedium, Jicke prodbitasi andafear diffaberciibelionrin adyide enlge of

abrasive particle represents a valley. The peaks and

lighting\6@hdiB¥ss A idieink %?Tfélblsf. @Qidfti(ﬁﬁhﬁ?, td DifRe ReFEMRR Form Texture in

Refl ecting Form Téexture and the descri bed sandpaper

ol AR b AR RIS B B
it._jis |ocate

... .surface upo ich i h eaks .a
within t@%fep%%‘ ‘Bfref?%\é\ﬂglgﬂ? B CE S MAnE R %Pe ﬁ@quﬁzfe?ﬁg@g”ﬁom Texture
Refl ecting Form Texture and the described sandpaper
in combiragion siithiteristisctive reedium das i spmalike apperzantiertkad r¢fectyipeident
an adj acent valley and each valley |leads directly
light impingimg alterady iaaamifope adffaschndonsiiatiret Wamb manesr CThec@lection
pattern that repeats itself through out the entire

produced ¥ ha6shis B LA QEEUP IR IRBIHEP R oRR3H & BFectd 41689 and matte
Referring now to Figure 1, there is shown an Uncut

s, L ERHOE SR RO S0 K ORGP P
previ 0115;r zltt%pntptsl tce) rglseaﬂlteoacg iegu%g surface that does not reflect a coherent image in that it
has good reflective properties 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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of a dual-1ens eyewear system The uncut Diffuse

Refl ecting Lens of Figure 1 is shown from the front

side. Referring nowto Figure 2, there is shown a

section view of Diffuse Reflecting Lens 23 of Figure

al ong section line A-Ato illustrate individual |ens

OthefWéSP SR8 aDRareh decopaiys Igeiprciostandiont &t the spdacs| Spekempls,of

a reflective nmedium 27, an optical adhesive 28, a
changizg verying evsitcmainenirfate cleanibraniit creefel labt andedaglo ateangs

29, 30. Surface 18 represents the first surface of

reflectdd Hgdit whicBns ieh enBe b déforatlhefepRakis stind ovedd @Y Suifivtis af e
depi ct ed along surface 18 in Figure 2 represent the

mdente@(?fi‘lf'cﬁse%% Af%ysﬁrfgée Elgﬁn 3 E; %911 et&%)t\?ﬁ'ﬁ*rg Igf férs@hkeHess of a

exture ectlve e
r.of t aks and | eys first
person ofi’Fé‘ﬁ%‘Hf’&] Pl Brcoetird épq% %ﬂﬁis Sl S e A S fisied
which anti-reflective coating 29 is shown applied, and
parameless. {Tig arrgngegienseidbnpeake gad é’P]gfﬁ‘é /f thedexgpred iﬁg—wg ds andemegnd
outer surface upon which anti- reflective coating 30

continupgs afeoiwhe apfdceata dEyle keturdpssesemesomh withjrethofirea occupied by
wearer and serves to illustrate the side of the

the Diffidkd RefSetiRg Fbes Tetgrel aRexainple dpegsinl Ralle s Sriaiged in a random
backsi de. Surface 21 depicts the back surface and is

and conltlﬁﬁéﬁs‘iﬂarﬁ’l@r e e{?ﬁﬁgéhgxﬂ o? fabfa@i% ?ﬂ?ﬁt@ Qbo%&f[}#ees%ﬂa&g %\Jeg BPa

Figure 2 adjac nt eye 4 ace 21 secon
19 Fi t d
e Shee? S BT R e e oabi e e 8? bRy b HRppaitse peak

s elenent 16 of Flgure2|s ically snmooth and
and the ?%frf] QVegn @ gANFE R %%Wd@@%%%ﬁ% adjagaitrahrasivepparticle
Surface 17 depicts the front surface and is |ocated
represergha vinteyt Tonpeass aud vitleyhef e téxred Refsh of thieddfluenBeBécting
Figure 2 and therefore, as worn, is on the side of

Form Tctxhtﬁe 2hi thestesdibtt @ﬁidpﬁllgarla@&’lﬁanﬂém& gHat €acB pellednd &acH iveil@fdoes
an observer. First and second | ens elenents 16 and

not havelg eﬁEﬁic@éHéfe?ﬁiﬂéH ¢6LaR6R ?élﬁfﬂ@ % ﬂ?ens‘iilr@ée upthGPhibR §Th %ocated. The

f abri‘cat ed 50|d state lens elenents prior to

pes a@.‘i&ﬁgg SRR HiRtAE @%%R%ﬁmﬁ@g DT T

ic such as a
descnbeﬁ san paper are con%nuous in that each peak leads directly into an adjacent valley

z;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
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t hernopl astic or thernoset plastic material.

Refl ective nmedium 27, which may be chrom um for

exanple, is very thin, neasuring generally only a few

angstrons in thickness The reflective mediumreflects

a fraction of the i pi ngi ng thereon and al |l ows

dePlctstarﬁ%“rl@%eﬁI%@F 16,8 rﬁ%%féw@ ﬁmf‘&uga 27, epticpleadpesiyeed. japgeond lens

medium anti-reflective coatings 29, 30 of Figure 2
elemental% aud gui-edegtiveltoatings2%aB@ Surkte i dlEpyesamp theddsugirfage ¢Ofirst

conventional vacuum deposition nethods. The

lens ele8Rhi 6. Tht p&dks ued CARYE HGS artRpleda@d Refald 19 Figured
after the first and second | ens elenents are | am nat ed

oSBT L, 10 PSS A R 988 e o
i | 20 d.| 9
27 i shf® BRivang 5 SofButel hEBGs apd Vit paiap ST af BRUER: sledien
of adhesive 28 closely natches that of second | ens
16 of Figprgrfeip 0 Qofer WifaraROmBhich Antifeflestize santing &8 iy Hhetvn 4pplied. and

optically snmooth. It is preferred that Iens elenents
surface 25 obgedoriDleiraplementti@ of Fngure 8y acoutemsurfactexponThiaick oo,
it is preferred that | ens elenments 16 and 19 be nade

reflectivefcoatitpe30sia R wipApplicd| Eyel 46 repesdaitd thoege bof Wwegtt AQl deets to
is to be manufactured as a plano lens, a |l ens w thout

illustrat© Ok kRIS bF U8 mPinféReﬂécn wﬁseéﬁlgﬁ@ AhAtis oS abhdiad saRdee 21
i

second [ ens el enents Inmeters thic

depicts 9 F:)ftczi‘( S ?ké(%san% ?R)ggtgg on egh gsﬁﬁ% PO ? efgetc}lﬂ% Lens of

. ngf act ur ed ecent ered | ens
Figure Zg%;%m% | th%.l/P Iras clgipery wpq’fﬁalvr?@rlﬁ RBtigaily
t hi ckness and or the curve of the first or second | ens
smooth giddeelmwieas adwsiavedudamu ftrfack] Woof firkt ldersileraeht 16hd Figure 2 is
D ffuse Reflecting Lens nay be manufactured as an
opticallyestidoth arfdik Shovaeds a ddnRes hathck @pFosiie REifideCA]l. Sirfadeal7 dopicts the

be ground and polished for the purpose of creating a
front surf4RE bRE Is! ¥&itdd&MSthe front side of the Diffuse Reflecting Lens of Figure 2 and
therefore, as womm, is on the side of the Diffuse Reflecting 1 ens of Figure 2 that is viewed by
an observer, First and second lens elements 16 and 19 are manufactured separately and as
such form prefabricated solid-state lens elements prior to being bonded together. The first and
second lens elements may be injection moided 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 refiective 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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The Diffuse Reflecting Form Texture reduces the anount

of contrast that would normally appear in |ight

reflected off an optically snmooth or highly polished
surface. For exanple, if a black and white

kerboard pattern is placed [n front of rr
conven Pfé'i? Ve 5PN SR ntfﬁ'@dﬁn Thediti-rafipquvpeoings W%@PQ%@W to
checkerboard. The contrast between the bl ack squares
or aftergpafinshanditens lenyglemends irs lehimrisdaddetiicrng an obser ver
to easily distinguish between the areas of black and
It isyheferedihdt thBysrfice of deagtdtbetdWepaitti tontadifdth the adhesive
reflection produced by a mirror is specular. If the

clemenf 8lchB8 ke D JrRESHNR SGR TRIAN BY 8 dﬁﬂicﬁlﬂesfq&ﬁﬁ‘ SHowever, if the

described in the present 1nvention 20 contr ast

et JERISET BhREH AU EGLRSERHES LRI ANOITS, HDBeg a0
whi te and t hus naklng it pore difficult to recagni ze

have a sufacethat s pat opfigally spoath Jhswesierpd thableng glemeisdgrangd d@ have
becones, again along the |lines of the surface

the samej ezt i derh ibetefioret ihis prefewed et keontiementsilé anddadednade of

: As contrast is further reduced, a point is reached at

the samiiagdial here is little or no contrast as in the case of

a matte finish. The reduction in contrast can also be

If th Hde e ekih g Eéﬂﬁs feﬂ‘be%&u@asc@ufe&aé §gta!n8 fens DR IWidout
di ffuse the reflected |ight Ss contrast an

correcn%bﬁos{? e1f 1s\%ﬁéflerr§§(? gﬁg&% ?ﬁlrjést %n@ IS]CCOII e?rgealltﬁ #}? to 1 5 t he
milﬂﬂﬂﬁ@r@*@?ﬁf?f’&%ﬁi Ct' =t qvimésd @rﬁe% ntl@lmeé?rﬁgﬁemegh@e

within a range of dlffuseness that has been found to
Diffuse Beidestios Lgnouay o¢ msorfactured asiadecenteried ilonalor aserredtive lens having

reflective nmedium Applying nore reflective nmedium
power bg wieiplpsltaeingohe thickaessaind wr terouresst thafifse asecbh®lens element a

reflectivity of the Diffuse Reflecting Lens, however,

desired QJ%LHJQ Ao, ﬁﬁ&@éﬁ@@ tﬁé"ﬁlfﬁﬁg %ﬂe&fm | 1.8 tmayiHeaR SR RHRR as an extra

as a result, lints the am)unt of reflective
ik Se%&[g Rl aF s BB R PRl
ht of this

b Sorred
creaung a correc ve lens.

The Diffuse Reflecting Form Texture reduces the amount of contrast that would normally
éppear 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
s.quares is sharp allowing an observer to easily d:istinguish 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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restriction, the Diffuse Reflecting Form Texture is
desi gned so that a sufficient anount of brightness
and luster in reflected |light can be achi eved w t hout
exceeding the Iimtations inposed on the use of a
refl ective nmedi um such as chrom um or al um num For
contrast baswiif lackeandRelittecletcbmgs fuems reducimyrtke pbsperlsybility td mcognize
~inportant that the lens reflect light in a manner that

where black otk fid GhREhY HIE hBRing itTh6fRliMIcalt 3o RETBELe e PaRAROTRe
for this. It is inportant that the Diffuse Reflecting

FREMPEGXMiRe slitaGYIROHAL LA, Y iRk i
morﬁusui tahbl e arm%r%%]ﬁ%f (Hrégérﬁgsg% %@Woﬁ%ﬁ;#@%éﬁ%gkﬁa%ee%sg%bed
. Qe | ustrous, enou and,bright enough sp that an.
herein, % b0 e B 0 BuftR AR eS0T it Aol s epghed a
.. the eyes of the wearer. If the reflected light is too
which there fsfifle of prcontrasigstin decasgef amaitq fiaishy Thefregygdion in contrast
refl ection may beconme too di mnished, making it
can alscdbef deiscribed in ter@ op diiilee vedleatiore The atdre diffuse thewhBerted light, the
conbined with the anti-reflective coating, nmaking it
less con@@stia@lobfever vall RERBVR thelrefl&ta] lidte. )afr Ghe ilbg: WEREShe
It is also inmportant that the conpleted |l ens has a

reflected G meg&ﬁ?.g%?g%%%fﬁkti&{ﬁgm |' ht ness and luster in

reflecte at t m col ored specul ar

| ection.of -t heranti-reflective_coating.is
The EE R P TRl i Fo e R e dilb e emp
h reflection, th k I flecti
diﬁusen%?sgg%@@%gwqupécf %éﬁ@dq%p \éﬁ‘{?d fe%]p?tfxﬁ%%\g% ﬁgr%ninfa% ulse? (r)]f reflective
~anti-reflective coating will be sufficiently backlit
mediumaAgpivgheete otflechye mgdiune fhakctsichromicompmguiiiinom, threincrease the
reflective medium To further illustrate what is neant
reflectivity ofithefideiR Eflde8iag DOIN, howéwe! dodmado frealitR2Ghd &Pount of light
Figures 3A-C and 4A-C depict two stainless steel
o : iy . . O | . ;
transmsgrrfgﬁ %2?’351.@ %té%sglfﬁhl%g% tielt %ﬁgung&s%ﬂ%ﬂg? %l@% gur éﬂ %%«E%Eﬁ ggaébeyond
: r.f. ;0. t for f,the Diffus ef | ect ). r.m
which 1 40 Gl oF Bt BB s e Vol o Gt vl B8
. .onm-directional manner. Stainless steel disc 2 of
Testrctiop; gaﬁéng%%B%ﬂﬁ&ﬂsz:F%n JrERS 15 Aeshzned sojthal arsuligie ameugieof

) that has the
brightness and luster in reflected light can be achieved without exceeding the limitations

. 1
imposed on the use of a reflective medium such as chromium or aluminum. For the Diffuse

Reflecting Lens to work properly, it is important that the lens reflect light in a mﬁnner 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 eriough 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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D ffuse Reflecting Form Texture. Upside down "V
synbols 1 of Figure 3A represent the peaks and
val l eys of the textured finish of the Diffuse
Refl ecting Form Texture. For the pur pose of
nplification the upside down "V' synbols of Fjigure
Pefce%% f&ﬂ%ct%tanéhw GO bRegvigh theenutﬁtée%lu? featiagomaking it easier for
stainless steel disc 2 that has the D ffuse Reflecting
an obsgrwentp Fexthacpesiof theswerzer. b alsa imparpat thatithefcompleted lens has a
illustrative purposes, has a spherical radius of

readily@ippatftletdl aNbii MRridsy and [uk@r M delledted BER.-so ithd@ terdidBrolored
depicts stainless steel disc 2 in profile view wherein

speculat? Eéeﬁ%ﬁﬁ? 3f the %fé?ﬂé Saithive E&%nﬁqmn'c&ﬂéd Stk I?é:ff%cﬁl?@fneﬁtﬁﬁt

use  ecti ng Form Texture Sta ess st ee
disc.7. of Fi br ush rfa
producs S6righy ShalehAHiRTen, BepRaRy SRR oot BRAr bR Grape e
manner. Stainless steel disc 7 of Figures 4A and 4Cis
strikingsthe apti-15fiecpyespaiing Wi be mifipiendy a@hha%%@athﬁé OBy i the geflection
finish. The surface of stainless steel disc 7 that
comingfeem theercfeativheedfimmi sh appl i ed thereon is spherical in
shape and, for illustrative purposes, has 22 the sane
To Apiher 1I110§dratd5 atlatys maniHyainitoss sl Fheemididsectionat re‘fle@&kirﬁ Figures
3A-C. Figure 4B depicts stainless steel disc in

3A-C afid @Ald‘ Qeﬁ{&tQWo‘éﬁﬁ{lgds @te%y&tgé%sctﬁat%eﬂ&? 'hg?ﬁ? %o nctly dtgt%erent

spheri cal surface. The surface ace

mannerg IS%H Egs s%eel E{‘seat ol Fig gR é Qﬁs % 2% g:a ?I Shﬂtl t?tg Diffuse

ate d or an gbrasjve pad wherein the
Reflectigy kg g“ﬁé%/ﬂ o rgfle fl% i 3 Yoipran fifluse oupi-fisectionl amsh
in the formof scratches that are generally |inear and
Stainlesg gigelr disd 3 opligares A and 36ie shovor fneplan viewefsors thyf sidié Gpat as the

4A and 4C represent the scratches that make up the

Diffuse Retisdiig Formi Blkngt. Spsadendonas Bt gahbold B6f Figufe TAfSesd3i the
and 3Cillustrate the reflection created by the

peaks afd Hll'é?@oﬁﬁé LGk EniER Bmhe-fﬁﬁdhk’cr ﬁeﬂéﬁhﬁ% E65n 18xand FACihe

depict the bi-directional ][ef ection Created by the
Fi 3B t
proposc IR Cat&gfﬁ? g B &Y npyeh B g PR B e Figure

St
3C. The sungace oqu stalnless steel disc 2 that has the Diffuse Reflecting Form Texture is

spherical in shape and, for illustrative purposes, has a spherical radius of greater than twenty-
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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2. Arrows 5 of Figure 3B represent the light reflected
fromsurface 3 of Figure 3B. Figure 3C illustrates
incident light 4 and reflected light 5 of Figure 3B in
plan view. As can be seen in Figure 3C, light rays 5
radi at.e appr oxi mately ally ver three_hundred six

the sarpe.gherical g st eSS Sfﬁ‘fr'gﬁlsaf? of Bieviss ok, FigEe 4%381)1“8 stainless
referred to as omi-directional reflection. The

steel disef [ieprofigmvies wheomis serérced reprebentotira sphericdstifasealThe surface
because it radiates substantially symretrically over

form of hurfxee 3 i Aipued 49-€f ypateghier she troshet fiaishod plivbids Eeatureless.
incident |ight 4 of F| gure 3C strikes the surface of

The bridhed EMSB iS&edRed ﬁf@gnu% pEQr T Tk HE pad PRGNSR SR pdpahd:

is ref ected Inan o -directiona manner, it

abrasw? %ﬁ? eﬁfés Con Iaolﬁanltonrngfﬂlle otg%%ﬁ ﬁcr%g s é@atvz\fﬁe?éenréraaﬁ%%near and
refle ion is considered to be uniform becaus

generallypargile] {0 qutheﬁﬁrw. #f Figpredrlyang %Wpﬁ@?whf‘a%ﬂthsrﬁ@t
Di ffuse Reflecting Form Texture will be reflected in

make up ghrshrasheddinisp of Weirdesysteahdise di r ecti onal manner. In
contrast to this type of reflection, Figures 4B and

Figdi€s 8B and BChidwstlateght refRydon &chied by tefDitfuee Reflsdiag Form

finish. Light rays 5 are shown to reflect from

TextureS ¥duageBBardf4ch ﬂcﬂﬁﬁt@hzﬂ&—d&beﬁoﬂl 1861 ERRBH b BB shed finish.

perpendi cul ar to scratch lines 6 23 deplcted in

Arrow & lﬁ)%%llé e eﬁ%gen%%?.nu%xgledgg i tr%}:stthlggggeeaﬁcy LS C?? ess steel disc
un ui.tabl e due to the signjfic i nter ef | ons

2. Amojig > gf E{:&H&%ﬁj R L b KRS R ol Fbwre 3

, as described by the referenced prior art. It should be

illustratppimeidenttlight 4 enerofiected lighdd okEigute 38 iaipknegew sheetn bapseen in
Fi gures 3A-C and 4A-C serves only as an exanple to

Figure 3Q,|light rags & rddite aggoxinkedy eqidlgaivenisee huntitek 8ixay Begbés. It is
diffraction pattern grating used for creating

this typé“@f REERPR thit MereRERNS 0 30 Bmni Birk @)RalFEf1dcREn I'Eet AF18&ion is
finish of the Diffuse Reflecting Form Texture are

cons{IFROVARRARLED eEkALIGAAL S0y GRoFORRRLh e

es In enera

hundrf:df sID?tly %Qgree's from the point where incident light 4 of Figure 3C strikes the surface of
the Diffuse Reflecting Form Texture. Because the light is reflected in an omni-directional
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 brush;d 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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incorporated in the Diffuse Reflecting Form Texture is
rather narrowy defined. As previously stated, the

D ffuse Reflecting Form Texture is designed to refl ect
light in a diffuse manner w thin a range of

. diffuseness. Th hysi gal .nature of th ks d -
depictibim FIBTETTA ppgl A cHi ehrect P o tn PARRE oY e pBgegdinish
of diffuseness. It has been found that fromthe
has begr foyad & b unspitabledyedetthe & geifigam éntemnplsefleatioan it produces when
resul-ting optical performance there is an optinmm
encapsubaegiein aflensdbhiftns e ssddsoribel hyebe ederen@litpriod he. Ip eladodd be noted
and val l eys of the textured finish of the D ffuse

that th&R@dst86dd dR8 oF QRiMIcEXbINR FRdiRes IRl (NBE 4ANCt8HES oAl 23 aRBRample
angl e, roughness and peak density. Rdg (root frean

toillusﬁ?ééalﬁeede%ﬁ -%%Eﬂgll-gﬁg) is a neasurement that refers to
sl ope angﬁle ereirn a slope is the surface portion

.pat .extends. froma given valley to an adjacent peak.

UHEEE t Hgyiimadien RAGHY Fafteg 5%%%254@32"’}?55%% ifenraks i
refers to rou%Pness or surface height variations of

valleystqf éhe tegtpadriodshf of thas RiftinsRefleting Bysachangrp ategerdom and not as
profile peaks) is a neasurenent that refers to peak

criticaljetesintd, . AsRaeppaled taektiRSafiaiskessin gpaanidhorasuribarentiged finish
the field of nmeasuring surface roughness and physi cal

incorpdiitad aCth€ Difflide RofleESSERd T EMure iR HatBAS WeBHBM AL SreFously
wei ghted average of all the slope angl es extending

stated, %{e?ﬂ?ﬁ&%éﬁ%ﬁé’ PO&IPTS?CQQ i¥ ﬁééi @eéﬁ 3? ﬁeﬁe@tcl%x:t %ng% g%ﬁ;ursee glag er

n a glverr neasure ' ne or

... easur t. Simlarl Rg is 24 i ght ed aver age , of
within 56 pEAFtnste The Bhvinieboisior e malSarbute v e g ea
... or surface area of neasurenment. RSm neasures the
finish dgisppine tesr degigef diffusceess) leBas hrenfound th dtosn ietskindpaint of
given line length or surface area of neasurenent. As
reflective chasdctisticstand acshltilyl opticalf fecfotmaree sherd Bem optinturerangp ef
descri bed herein, the performance of the reflective

diffuserfell$ naeRedtdll iRk MheQeakll IAEBASS thStekMkArhysiet BE Mifrak
by the Rdqg value. For a given Rg val ue, shall ower

Reﬂecti%g g‘roﬂﬂ FetufPfe 3RS0 ':feﬁ'ﬁ'H,l df s!oBe Eﬂé@@,rroﬂ‘ﬁeys%ﬁ%%ak l:leYg?cS( qu

val ues

(root mean square of mean slopé) is a measurement that refers to slope angle wherein a slope
is the surface portion that extends from a given valley to an adjacent peak. Rq (root mean
square roughness) is a measurement that refers to ronghness or surface height variations of the
textured finish. RSm (mean spacing between -profﬂe peaks) 1s a measurement 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, Rqis a
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result in reflections that are | ess diffuse and of
hi gher contrast. Conversely, higher Rdg values result
inreflections that are nore diffuse and of decreased
contrast. The individual slope angles, that is, a
gi ven sl ope connecting a particular valley to an
weighted peasegstof perdidcs rofghnhes Witfifi uggvenReddserctliling ldhgthnorBexthee &rea of
are not necessarily entirely constant throughout and

measufieR@ht. RSmayastitg theshiiifer an gl BRASUEE FREH1S padk8 within a given line
cal cul ated as an average. The Rq neasurenent rel ates

lengthBPs&fA@eﬁ’é%ﬁ%a &?@h@ce in terns of depth, neasured
romthe bottom the valleys to the tops of the

e anplitu
As R&?Ia% Sy TG S 5 e PR OB e Aergmce of
he peaks and the bottomof the valleys. This
the TEﬂﬁ“éWérSHTfP%? 1p gegps o diffiseness iwdargelydetprminedihyitheR dg value. For a
Conversely, greater Rg values nean a (greater average
_given Rapysite, hadinwehaverageslapt anfies peak s owet Rdq eluto oetr Ride values
vall eys. This generally results in a coarser textured

result itt foflestions tltat b led¥pBiftsRRhd oh 8ighsr éplatd Tehverde®yVhibeVRUY Qalues
be maintained in order to mnimze the potentia

result 1@%&&&1@ ik LR GhSre Qﬁffﬁs@ @nd B%’ B&RLasPEES RS, éggg'?‘ﬁg nﬂ&kﬁ%ﬁa@ slope

possi b m smatches in re ractlve In
ound .that a textured fini f th
angles, Eﬂﬁ%éﬁlea“lﬁ% Shorobil i a0 i o M tBiealc o i

J value falling wwthin a narrowy spe cified rang
Reﬂecf*&}g .5'1"30513 JGHEE 4686t re%ﬁqsaalm epfirefy epnsiant dupyshererd taﬁéwby the
of diffuseness in reflected light. Referring nowto
slope arpleymessugmentsere caleulgthdwhamavesadear ged profil e section
view of a textured finish depicting the peaks and

The\Ra] ihexsarcaient Ratto tiRcavehiye idiande Oh (@ hsRE deptROmafndrddItdm the
value. The 25 illustration is sinplified in that the

‘bottom §f AR SRS ANEE tRGrie,RRAkS u@&ﬂexv@bﬂdgytﬁe li geg]tbv@& Rq

bei ng straight ‘as apposed to varylng or s an egr ees

values r&{an%%ﬂalllc{wggﬁer?égﬁeﬁ%gﬂpﬁﬁ g% t%gfs a?(.? Egcgﬁle boﬁgnlnvoeif the

flect Form Texture. Nonethel ess, Figure
valleys. dpsysearal Fepulty in pcfines teadnre s Snivh oSORERRERL ST Rqaahgﬁs dnean a

RSm Peak 8
greater average depth from the tops of the peaks to the bottom of the valleys. This generally

results in a coarser textured finish. It is important that a relatively low Rq value be maintained
mn 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 namrowly 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 Rdg, Rq and RSm value. The
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represents a single peak, and valleys 9 and 14
represent two valleys on either side of peak 8 of the
illustrated textured finish. D nension 10 represents
the line length of the textured finish that is being
measured. Reference line B-B represents the nean
illustragion fisssimpbfiediatthanhe sdme conrefcting du: feokaamndayallemsire shouar &
l'ine, of the peaks and valleys such that equal areas

being sofaighb@s dppobddrte Faryingtiostis BDdddr&es\Wf EBhtthubiiN@ed BBGKEuld Be more
i e above and belom1|t Reference line 12 is parallel

Iepresetn@aéwghg %al:{gope as | nﬁl cat e%?%E %%}&T%&gy >
None 44353 5 TLRRR) B8k ﬁ%%@a%%&aeqi%gmﬁﬁ%% 7 ZJ“%?

gi ven Ilne length 10 of the textured finish is sinp

mpreseflﬁea single Beakaind Yaeys? apblargressntdverales Ctnc?gfé@m%qie 0f| m’»ak 8 of
a simlar manner, if sone or all of the slopes of a

the illugfraterhtextugad finigd Diinaisdn H) eparseys ds lopdeassiof the stetaed) hitish
Iine slopes, the slope angle of each slope is

that is fpiVingatrelsReferaav € lifgB-B apeesahils 19 mbdisuames agedion! 4pe
angl es are again averaged resulting in an average

referrePlo0R G 18P %cﬁlal%l l%go ﬁéd\}ﬁ 8l I@Q@é}@ sﬂ&?ﬁxg{ 5;?13 FEBYr e;gtured

serves on to ex meant ope ang

rage .S nt en
finish Pé?(fBF - SHERE I&@F‘foﬁﬁ%ﬁ%@?ﬁ)&m floke ewsﬁ 135 ]ﬁ Pafaﬂei’fo
al cul ating the root nean square of nean sIo e
slope 1 h&]*ar eXteRfisthErTReA #8ahY b valley i%n g he ArSle oF slgpe! lh ép gﬁlﬂcated by
vari ations, such as the distance between peak 8 and
angle 1y af Figyreds, indetertinady the akgle heitveen rdfenpscantivses U2 @dd B-B. The:-
perpendicularly to reference line B-B wthin line

averagd sboj@lan glkGor 8 glhven ling leegel 0df thel Gxtire @ Biith & S@paASe Sithf all
to explain what is neant by "surface height

the slop¥ %%l@é h&?&ed %%et}fcg’qﬁrﬁ@ﬁﬁﬁar Iﬂﬁ'glﬁf St fikke 61'@1%?@8&5}?&:& of a given

y explain the routine emat 1 cs i nvol ve

e SAGEA A S AR AL BE T T
., peaks within |line Iengt 10 A profile peak is the
Prmdeﬁ AyHEeYeragserckallnf theavemest slope gBglne ars agAIn Y rBer. sprylting in
downward crossing of the nean |ine such as nean |ine
an avergge Bloppeagle 8long preclserength mpasired.igeak serves bely tpegia® what is
is above nean |ine B-B, and
meant by “slope angle” or “average slope angle” and is not intended to fully explain the well-

known mathematics involved in calculating the root mean square of mean slope (Rdg). 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 referenee 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 (Rq). RSm is determined
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corresponding valleys 9 and 14 are bel ow nean |ine
B-B. The RSmvalue relates to the average distance
bet ween peaks within a given line length. It is

det erm ned by the nunber of profile peaks counted in

ven I ne Ie t
by courigt b Rymmbetiy bR eealy R R an AR Dy oo et s Digtest
obtained is in accor dance wth industry standards for
point ofsifie pepfide hetwsen antmtasd anthdoweyardrepsaing oRthe hesadineaieth asmean
of the preferred enbodi nent of the present invention
line B-BurReakr8deprosintsg aofiienptalcin thityeak 8reasve inegn lide B-B earaind
certain paraneters. The parameters used for neasuring

corresp&ﬁlﬁng exleys odnd lﬂhfé'be%ﬁmc@?ﬂhﬁ BRI He RS 9 fliue Rélat@ @b BSM

val ues include stylus t|p radi us, spatial frequencies,

e
average eﬁ-g:tey ij ; 3& L IIIIETG% rho?rtg% g?ttgﬁmg%g?ﬂ%%{u?ﬁqer of
L fr quenci s are one hu dred cro-j.nches at the Iomer
profile %ﬁ%ﬁsw@ﬁpﬁ@ cp 6L %’ldeg] BYA FHORTER e upper
end. The data density is an industry standard of
The gpppendnvdiie hie e, ReardRpol measpemensrarapetppetl ichagcordance
(or, in metric units, approximtely four data points
with indpefry standardsfpr mfrfah@rdezmembntt.ﬂmteﬂdqaﬁqmsé RiSemsasufreraents of
bei ng neasured. The mninmumline length to be

the preféfRASIHIRSdihént OF EHat fpréﬁehd ih V@t Rk Sre ThAge ML HEorthte styqaa@trﬁé@dnng

finish of the Diffuse Reflecting Form Texture of the

device a]HEl ‘351@2[1{1] g%‘a@@‘gﬁdg‘ Erafms:tegsr [i%r [ﬁ g?ng ﬁlqus&&%@% zﬂldand

ess t ees t he ftexture

acquirings 1 Role, Ko %ﬂ&%%ﬁ?ﬁpﬁ %@% S s P iy e

and | ess than 25.0 mcro-inches. The RSm of the

. density andhpiiagmsling length to bgmaepseteds Ragnstyloptip radiesie swe mcroggters.
than . 007 inches. The Diffuse Reflecting Form Texture

The spatgefl flteqeermiesfa&:rmdmedﬂad diineribches at dfeiloeer dayl amd thirty thousandths
conbi nation of the follow ng paraneters: a) the range

of an incBfonRHE uppd efd) ThRIAaUhendiREis b XAk 8 staddarfl of hﬁﬂ}oklﬁlately one
conmbi nation with the paraneters set forth f
data poiflpRr Hh R Gr o fEhes %&t, H ﬁgulfc'lﬂﬁé,rhp%%mately four data points per
micron) of horizontal travel across the surface being measured. The minimum line length to
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 pfefened 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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obtai ning the Rdg, Rg and RSm val ues; b) the
featurel ess surface form upon which the textured
finish is applied; and c) the random and conti nuous
manner in which the peaks and valleys of the textured
finish are arraigned on the featurel ess surface.
finish {8 qpmbénaian dethi the parambierstet frethisformensminihg 1. texttuseeicini snand
view of first lens elenent 16, along section |ine A-A
obtainf@f the R, Rofed RSm ivhiubis bl eeg8lathitidst SiRe 6Bm HidnShhikg e
element 16 is shown in plan viewin Figure 6A from
e 1 . . _ £
et o S ra b o BB SRt By VRt B and
surface o site the first syrface. A |ens el enent
valleyg #&%‘%ﬁﬁ?‘ﬁ%o%ﬂs}{ & aﬁfﬂ]fgf‘?é%n %&F%W GYSEGEM Texture is
_hereinafter referred to as the first lens elenent,
FiggrebA Arpigt pitigidensrelarprat .64 seqtion yiest efint lens element 16, along
incorporating the Diffuse Reflecting Form Texture is
sectionrlk ey-Aenl Higura $ At rdlifistrasdd in Hfuae 6B. Hut fas elch@enofl6fid stobvn in
| ens elenment 16 of Figure 6B: represents the first
plan vigw i BigBread froi thae@faké 17QNEERAIS s ¢O ALk B1F hAC&cond

Surface 17 of first Ilens elenment 16 is optically

surface%?cf’&%mﬁ"ﬁﬁfa&@Beiﬁ#Eﬂeas‘ﬁﬁaaes | J3GRL @18 rﬁ%t%grf%%?ﬁq‘aﬁg %ﬁ%tent

ecting orm Text ure. € peaks an eys

. ar e i ct.ed. al.o rface 18 of Figure 6B _represent
imcorpepfieRobER R A B e BT i ercind doePBed fordy O A lons
Texture. It should be noted that the peaks and
element, ang @5 Sudpra thantieshiens elemertigeqrperatingthglaiffupgReflecting Form
exaggerated in terns of their size and formand are
Textureus edderras! toeyp theslent surface. Suefaent®offirst lees Befbnisks of Figure 6B

Refl ecting Form Texture. First lens elenent 16 is

represe @il GRURGE RYfabP&ld NEFa8d 17 RpREENO theMBEHANArTak. 8REMEAL T of first
grade plastic material in a prepared nold. The nold

lens elehfAt 1] &ndo & Catbd 3 D; i

s cleo 160 OOl SnloblE ot Sifiet I3 eolak) (8 DipfeRencoting
Text ure ich ig repljcated jn .the first |e el enent

Form TERen % et i el el F affiglep el surtichs et
of casting and injection nolding are both comon

represet thepepkedidyalicyer] the RiiwseiRellepéanoiprmebextimg dli sheyld bymeted
creation of the Diffuse Reflecting Form Texture on

that the pepks fipd 3allays sitereinttBe divstohgorf dre gteatlp asagebmiveinin tdfins of their
not solely

size and form and are used to represent the presence of the Diffuse Reflecting Form 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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28 confined to casting or injection nolding. If

working with a material such as pol ycarbonate, for

exanple, the Diffuse Reflecting Form Texture can al so

be applied to the first surface 18 by the well-known

net hod of enbossing. The preferred material for first
confingddp sasing e ijecti@ningolding. 1bpydrkiag withadeatendrsuelp gl yearbonate, for

such as pol ycarbonate or a thernoset plastic naterial
exampleythh Daguse| Reflectink; Bowe Texto@rcho ait éc apsiiaaan khe fissosmnfaas 18 by
' CR-39, a trademark of PPG I ndustries. One nethod of

the welBkB&N RRIRITPEALLAR g 188 SRISRY Aack¥i{ifrySErsRRhY @l@fﬂeﬂlgm is an
Form Texture is by u5| ng the well-known process of

r | ec n

optical % I%%Eh g%g%lgéu%gsﬁlag & pél&gz%rg%ne%rev a tggn%oo g% g:% n%matg%arl S'é‘ih as allyl

. zi\ng rmldthat can be usedlnacastlng(&?_

diglycql fgs @%aiteoﬁorﬁkmc’a DS orsdsR-39Thisadsmark e e Ardistriesg For m
Texture can be created on the surface of the nmandrel

Onamgthpt ehcrsatingeapmeid thyt phegasses atlRiffusaReflrsting Farm fokarre is by

One nethod that can be used to create the textured

using tHel widlBknosin proecsPiof tlestoiBahing CEletteptbiming TexXprocess itkat Dyilizes a
bonbardi ng the surface of the nold, or the nmandrel

mandreyﬁﬁﬂsewés §§ & @aStet hﬁcx@ﬁk d matitdo)a ttﬂi@(é’ér?be S8 B §§as%n%'o§55
medi a for exanple. Wen the msdla strikes t

1nJect10TQi %q;l IaOCg’%ﬁ' ile bﬁlﬁgtﬁeﬁgc@{ I%n?lt'f)e lée %%%E% on thaﬁ surface

n Ccrea

val.l edes rlbedt edflnlsh atjon of

of the meggref Hi B tpopaReRY FEPHfsted ﬁiqra%rakraolso%am% tBpieean be
surface with a nedi a, hovvever, this method works well

used to prgatelig tekuraddinislapf the Hidesedieiloctinestoandlsrintedy By bambarding the
random and conti nuous manner and, as apposed to an

surface ef thh ingd, i deessndrblaised W Gedtathe héld, with haeligrach as a glass bead
renoves surface material, it can be made to be |ess

media f@x%%ﬁ@ﬁ:‘ Vhen @hd RWHAGHIQE m&%ﬁﬁa@ﬁérﬁﬂi m'd@nndnh& 416 O the
of the textured finish. If necessary or desired, once

surface I‘Jg i ST ? ﬁlf[’l cpéa? ttI %‘é a? gx?iu rﬁfg{?# Jﬂ%e &%bg%{efxﬁﬁgd finish.

fe 0] resu |n|s can

su uen reduce el ectro shln
Cfﬂﬂﬁﬂﬂrﬁfgtﬁﬁ e b B LPR01s Boing oo B pedia,

requir ed to
however, th1s method works well in that it naturally creates peaks and valleys in a random and
continuous manner and, as apposed to an etching process that cuts into the surface and
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

additjonal tool that can be used to control the reflective characteristics of the resulting
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produce the textured finish of Diffuse Reflecting Form
Texture. Electropolishing is sinply an additional

tool that can be used to control the reflective
characteristics of the resulting 29 textured finish.

The nmet hods and materials described for creating the
texturetifipfshis EneRaptheds ansdgniterials desesibed o aredtinghde Riffdss Belffapting Form
only as an exanple and are not intended to narrow the
Texturs araptae afoldstshereionlyent ancaxamplecind @ed hintendad tohafrdw she scope of
| ens-el ement 16 of Figure 6B is shown again in Figure

the inv&feiop th a reflective medium 27 applied to first
surface 18. First lens elenent 16 and reflective
i um. 27 ' i | ens . :
T ied f Byt H URE 1§ BPAERRH LeshiSkn o B8 pEEETISC witha
mediym 27 is_applied to the first surface by ans of
reflectiye i p@@il?tf bisastio §cféﬁb Pt pigmepit %anﬁrrgﬁ%wve medinm
means for applying the reflective medium27 and is
27 of Figver & enpeesemidirstgers dement 1fend erflectve modivg Zoof Higere 2.
reflective medium 27 can be applied to the entire
ReflectBamhcalien 2Aisegpptéd tobe firgt Stirfse ibiyagend 8 edcuitn-dsposibion. Vacuum-
applied to a selected portion of the first surface 18.

depositiofis a Br6RBPHRans Bf hffyih Y eheBHEWVE Zednah 2P 8nd@RRbéBFré thed
single or double gradiéent form The application of a

et SHLE 4 Sl U o LA 2 QAT e R B st
oo I BT 'S o s RS 12, or
represents, as defined herein, a prepared first
example geflegtive mediups 2 epant heapplied indctingle ondenblmgadienisfoapplhed
to the first surface 18, first lens elenent 16, having
applicattonprfepafiadive tiedatm sua fadent foam idbecdmmon ptaedct and Bewell known
second |l ens elenent 19. Optical adhesive 28 of Figure

in the og{jcai ﬁld@stﬁl e Rkt SR ng df E%fiﬁﬂ@ﬁ@él@ﬁeﬁﬂﬂﬁb%%’ eReiee
irst surface of the first lens elenment 16 an t he

s BRFEL 34 55 URIRSEORR R AR e At
reﬂectiv%&r?%ﬁﬁtg g?ltlsltép‘f‘igé %g@e Iggﬁ Iéiﬁf%elfgﬁé:rsg gnts 2 egne%’g Toe, %a¥§1g??:18prepared

first surface, can be laminated to the second lens element 19. Optical adhesive 28 of Figure 2

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. Tt 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 Norfand Optics. Other
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of the type that is cured by exposing it to an
ultraviolet |ight source. The term "optical grade"
sinply 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

types of péhegiyeeihiatian b aided include ieemalheciried sdhesivns couthetrehesives,
16. Adhesive types like these are comrercially

epoxy adhasivesind epoormebias. I Thechrédehd ol adbed1oss B6d forPasinefing two
adhesives that can be used include thermally cured

prefabrﬁgféﬁ%.bﬂf?-&atquﬁkt@&ﬁerﬁ‘sdfb Sth¥Lse Wegq%%n% Iﬂ%%g\él@? g?&gtry, S0 1O

epoxy resins. The proceéss and adhesives us
) .0at i ng .t .prefabricated solid-state |ens
detaled TN A BmiPSh B Bfisin 11 the opt i cal

i ndustr so no_detailed description of the _
Leng ﬁ?“i?ﬁf Y%ﬂf HRE ddsrepisserity @ Hirst i@ <l caneabihat 1s povegiptien g the first
7A represents a first lens elenent that is a variation
lens elegygnt Heoff Figwr 6Al. dnsciddrevientof fdstdénsFilguerd 16 Af Figuse?Aj taken
view of first lens elenment 16 of Figure 7A, taken
along s@kion §ins ACA| ®BhdwmB Pghse 155 FaBOMAs 18mEh e F FiBire FAriS khown in
l ens el ement 16 of Figure 7A is shown in plan view

plan vidw RFithesttbd 86 §ad %3108 18 Sk s %I%trr%];elt ié 581l 2B represents

el ement 16 of Figure 7B represents I rst “surfac

e e B BB R R 959

concave apd.optically snooth, whereas first surface 18
element; Og %&&}%f}(ggéﬁw n%\@&ﬂ&&@&?@éiv ROty Wheieas frglrsneagy Ivyis convex

. Form Texture. The peaks-and valleys that are depicted
and incqgperatgs therliffusuR ¢fdasting Fouh Tekiyoe. &1z Beakspnd yeltysttha are depicted
peaks and valleys of the Diffuse Reflecting Form

along firkesttriace 18 PhEigsRCIB @presemh@peaks bed vAIRYS ofithe MHffuselRecting
Figure 7B is shown again in Figure 7C as having

Form Tx@iirk 8cl sk&idiBEEW B &st BRR elcBnt 96 bf ElreSH {:306wih %g%iig?n Figure

previously described, the reflective nmediumcan
' LI 8. e _areaof the firs .
7C s AR ALE it ) b0 PRERBR T A piac bioserco e
.of the first suyrface 18, For exanple, reflective .

reflectvf i S9n E-phOBE (0 PRHIR SHHacE AP the BFS s S or it can be

~_gradient form Reflective nmedium 27 applied to first
applied @ arselgeted pgrtion of the first surface 18. For example, reflective medium 27 can be
applied in a single or double gradient form. Reflective medinm 27 applied to first surface 18
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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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
D ffuse Reflecting Lens of Figure 8 is a section view
are outgy surjapgs heuingenfigeiigciiye cegimegs 39 gnd B gasnsctively, arpkeddhersgn. Eye
section line A-A First lens elenent 16 and
53 of Hipfré 8 ceprosentyell eymal & vofardFiagd iesh®varr te ifusgasdmebarksifle ofthe
| ens.” elenent 16 and reflective nedium 27 of Figure
Diffuse/Reflsotibg ae@soliHgasd. %fé&'lﬂ&&}?@ﬁ&@k thé bidkGuFfeceBandlis 8dc@ted on
outer surfaces having anti-reflective coatings 29 and

the back8de HEHR ?ﬁff%l %éﬂecﬂgé)j_‘érﬁ%f @@Qi agé,[rﬁ eﬁé §3 qurl}z:lbg W &f ﬁrst

represents e eye a wearer an IS S

de of, th ffuse Reflect n

lens el%s@?%f@ gt bis §PETy ety s PR At EoqtaRciace. Surface 21
surface and is located on the backside of the D ffuse

of secopg fang glemegt Lbplstigere Biigaplically sgjostieind iaghownas agignyer aurface
17 of first lens elenent 16 of Figure 8 is optically

opposits sudide Fnduifse 2 osmesmaisahe fnclasnefaseiarfdis éocaBd ohaber@dt side of
of second lens elenent 19 of Figure 8 is optically

the Difﬁx@@Rbﬂeo@i&ig LieSs Si¥aWire S THereIM,8X% viodh fsatfBce DIPB@Sitheside of the
surface 1/7. Surface 21 represents the front surface

Diffuse%g%e'bﬁn PERIE S é e fsrﬁé\ge§l%3ﬂ§r} gtfgservteh it i‘efs?&ﬁ to the Diffuse

ecting Len Fi gure ore, as worn

face 2 son he S|de the Diffu ef | ectin
Reﬂectﬂlé&@ﬂ%%m& cifon® Bt P PR R sk HRen PiarSSig e
espect to the Diffuse Reflecting Lens constructions
eleme%@ Iﬁlfﬂfmcé@dzs aRHapio thaof thedfist lephelamprnl Orrecns das ifoes not
lens element 19 is fabricated is simlar to that of
incorpotdtea Diffete Reflosting Bmerfexhée ox caper efhistsuifaced o wrotd apply to
i ncorporate a Diffuse Reflecting Form Texture on

surface€2( HRY 2108f sbéchddetisloia@mt a8 of Figtedd Tar| y to surfaces
- 20 and 21 of second lens elenment 19 of Figures 2 and

Figfe 9%'&:@1@{8% ﬁfﬂ@@%@ﬂémﬂ Phd ﬂﬁ%tereﬁﬁif %ﬁg %ﬂd@ﬁerl'v%ﬁéum the lens

represents anot her va iation o ens construction
e len nst ctlo of Fi

construc fotn%'f (lﬁ é 1;%:{] ciongta.}%:ﬁg{l \9@‘?’" gure d8és riot theldde opgcgl adhesive

28. The Diffuse Reflecting Lens of Figure 9 is a section view of Diffuse Reflecting Lens 23
taken along section line A-A of Figure 1. First lens element 16 and reflective medium 27 of
Figure 9 is the same as first lens element 16 and reflective 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 Fignre 9

-adjacent eye 54. Surface 21 of second lens element 19 of Figure 9 is optically smooth and is
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28. The Diffuse Reflecting Lens of Figure 9 is a

section view of Diffuse Reflecting Lens 23 taken

al ong section line A-A of Figure 1. First lens el enment

16 and reflective nedium 27 of Figure 9 is the sane

as first lens element 16 and refl ective medium 27 of
shownpp guprcaBCsuriige furkase 171 31 first le@$ elpneRi tuofFiguraPais optiely

surfaces having anti-reflective coatings 29 and 30,

smootll @8lieelidwiehsya coap@l duethcd BEFRAB sulfde 2D4Skrkaune r@presents the front
represents the eye of a wearer and is shomn

surfacd z|11|dLi§ {dcake of bR fﬁ?ﬁac 2 gg I DFe R\eﬁ&#ﬁg 18 fﬁ U ?)ag[ggl%fore

of Figure 9. Su represents

cat do Ksi f .
as wor a1 1S 3h Hie By ord ARES llaind s 8 BB i inavigwed by
21 of second lens elenent 19 of Figure 9 is optically
an obseg¥got h and i s 32 shown as a concave surface. Surface
17 of first lens elenment 16 of Figure 9 is optically
Figureolét depmteck Diffust Beflectingd eno thae xepseseiita asotbgpasiatien on the lens
surface 21. Surface 17 represents the front surface

construgiiéh ofSFip@eal Bk BAs EdBrhEl of H le) if 9@ilB¥ HftiSRns construction
Refl ecting Lens of Figure 9. erefore, as worn,

of Flguﬁel@ {68 itdisd Soc? [ﬂo{ 1&91115& 86t a 3]8%16/@'2]:8]: PeEpRRlkt %hk%g Lens of

Lens of Fi gure I S VI ewe an O server.

re 10 de se cti ng,Lens that
Figre [ 8ok ns‘“%‘ﬁ oF BERRs Rer et it Lo D P e ot s oA
f _Figure 2. The |l ens construction of Figure 10 is
Figure §;Figs} Bps ?lsmeﬁé o198 gefissHye PasdtDA’ OEFIEFﬁ"eglL%’rlé thy gappetag first lens
it al so does not include optical adhesive 28. The !
elementr & éndgeflqreit aetiunm21 efSigufe 7(-iSyufaces 0 dnd 24 of Eegureh0 are outer
view of Diffuse Reflecting Lens 23 taken al ong section

surfaced havéngfenfi-eflective gotitiigd 29 hd SO, egitstillg, f%ﬁﬁecﬂ-ﬁe@ﬁﬂ Eye 55 of
reflective nedium 27 of F| gure 10 is the sanme as first

Figure ﬂ(ﬁz‘%ﬁres&itset‘?@ Bl 46 ROMer £l Qﬁdvyx’?tonf% LR 4 chgksfde%frtﬁe Diffuse

urfaces 17 and 21 o Fi gure are out

29 d, 30,
- AR O B S bt ogatpg B
ts t e eye of a_wearer and is sh
clijigcheds @k Figure 1@ agyaeant gxe 55 Surface 17 of first lens

element 16 of Figure 10 is optically smooth and is shown as a concave surface. Surface 21 of

backmde pf

second lens 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, sﬁrface 21 is on the side of the
Diffuse Reflecting Iens 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
sceond lens element 19 being a prefabricated lens eleelent Jaminated 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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Refl ecting Lens of Figure 10. Surface 17 depicts the
back surface and is |ocated on the backside of the
D ffuse Reflecting Lens of Figure 10 adjacent eye 55.
Surface 17 of first lens elenent 16 of Figure 10 is
tically smooth and is showmn as a concave surface.
first SU£¢¢ &% of the figst lens etoredt L @isliglié fent aniQhdsi gilididied Orebslting in
optically snmooth and is shown as a convex surface

reflecti@p pagliung 23 YEih @ 68cabdulatSl HiAGEhe DiffeRy I@&%@ﬁﬁ% Loe dcf "f‘i’@lres 9 and
surface and is | ocated on the front side o

10 betdAdn s8Rl eé‘rgf@ Igg& gén&% Eeeng: %‘?h hZ@ﬁnﬁ%ﬁB%mé‘ﬁ this is

worn, surfac

10 that Vi ewe
done LI R ek B g5 %t‘ﬂag Bybr e e Res T Agrold and
. constructions of Fi ?ure and 10, instead of the
casting g ijperionarpl dise speond log clranand 19 ingp elasprusingabisipsensss, the
el enent lam nated to the prepared first surface 18 of
plastic miaterfal vt t¢ emate ¢heesreord 126s ¢lhmestelComnafdren so eddefilnin the peaks
is applied to the prepared 33 first surface 18 of the

and valfdyk Siealeg by tie) BITARE Réfedtihg| Homtl Thxh@E Bhditmt BEBptically smooth
solidified, resulting in reflective nmedium 2% bei ng

st SRR R B A 1
t h thi
19 0 G E AR BY Ve ivei e o e B do s BHito 0 o Pt il fo
prepared first surface 18 into a nold and casting or
the first; %ﬁlﬁéﬁfﬁqns renTsicaneny Keddiibe made of basame hye ohplgsiit meterial. Once
During this process, the plastic material used to

the secopdderselantmnt $@ banbkeh eas oe ingention niddabinfoplas:, tooti-asftkctive
fills in the peaks and valleys created by the D ffuse

coatingsReS krel30 ST faed? IRK LMER Rhplied. s @Rc@iidiig #el pHorHBOAD
surface 21. It is necessary for the mat eri al used to

addltlon‘ﬁf SfHe€ioh- ?f‘orflé el@hht %ﬁg i chitBg it 'i@fg 3nﬂa$1.nt10rtlsgoftﬁgures 9

have mat ched o very c y matc

w10 QIR T RSELEN e b B ﬁ%&v&%ﬁe?%s%%%&u%& s

Seco
) of plastic material. Once the second | ens
Ofthef”é‘%/gﬁﬁﬁ]ﬁmfg t ¥as been cast or |nJ ection nolded into

| ace, anti-reflective
The Diffuse Reflecting Lens constructions of Figures 2, 8, 9 and 10 can alternatively be

made flat and not curved. If a Diffuse Reflecting Lens is to be manufactured in the form of a
unitary lens, it is preferred that the material used to create the first and second lens clements
16, 19 be of a type that is flexible and highly impact resistant, such as polycarbonate. The
reason for this is 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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coatings 29 and 30 of Figures 9 and 10 can be applied.

As described in the prior art, an additional

adhesi on-pronoting el ement can be included in the |ens

constructions of Figures 9 and 10 to facilitate the

bondi ng of the second lens elenent 19 to the prepared
GehemBy sppakihgal dé&ribefl ldnk eletienstsutlemsthe kefleetite hediuh27 and the

D ffuse Reflecting Lens constructions of Figures 2, 8,

first an9 sadthd 16hsGinabltd 88,181 fo¥ 8k MnHl8, inkRER1Y Jb8érbabsheA&ount of light. It
curved. If a Diffuse Reflecting Lens is to be

_ _ . ; . L o
oot FERASIERS, |0y, LI s G h B i oovane
.and.secqnd lens elenents,. 16, 19 .be of a e that_.is
meanis e SPSamOn Py A T g Pt B 0 fchd Bctiof of & ungass
pol ycarbonate. The reason for this is that the size,
lens. Toperye ps s sumglpse lens.gt isslesrable ihat e fans censtryctiong of Fhgares 3 8, 9
: in the form of a unitary lens is considerably |arger
and 10 hiraareadditfchaSleghRebiebing ens letemsent heludadén the eanstinicti oo \ViFint
and installed in a left or right Iens |location of a

clemen@iUakd tERSvidY SaRhgRY SERIMLBGHHbS cAPEBfL08s fIME RudPie
susceptible to signifrcant distortion due to

. : ' I . : . ncer
molcoufi EaRE B PR bred oA B GRS oo SR AR and
porarald 51 5520 S8R R Bl S Bl

these |lens el enents, however, that, in and of_
employedhinie Vrdans lensropastiuseonyplche ksflocting lgps. It is to be

nmeani ngful |ight absorption and protection fromthe

understgechthat tha yslossg bbthe Ipéasfic isctynanynofus avithuthe liassg of gasgic sTece.the
serve as a sunglass lens, it is desirable that the

color sehRR%0 GANGE plaslid. TS 16 ekeingiat 85t Brovidies the rAdEinb@ulNaNe aBdrbing
addi tional |ight-absorbing | ens elenent included in

functior rr%g)r?lglﬁgﬁﬁv Bﬁ?\?f%ﬁ%{fhg gﬂ%ﬁ}(eeﬁlgﬁﬁﬂltﬁ A36He é)% & rtf?%’ bilfrer. Thel%i ght

sorption cone I n various 1orns suc

oo B0 B e o PSS uoBhL 5 3550
film Al of these tint forns are conmon to the
reduces gpd phsgrbs hagksida spilgsitpng aff thereflective medium 27, as in the case of

metallic reflective mediums, that would otherwise be reflected back toward the eyes of the
wearer.
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 exainp]e, second lens

element 19 of Figure 2 or first lens element 16 of Figures 8 and 10 can be manufactured of

35



enpl oyed in the various |l ens constructions of the
Diffuse Reflecting Lens. It is to be understood that
the coloring of the plastic is synonynous with the
tinting of plastic since the color serves to tint the
plastic. The lens elenent that provides the neani ngful
clear of ynghloresibeomisiseigplastignsich enally diglu¢al icenbetiath erdiiien selrsequently
reflective nedium 27 and the eye of the wearer. The
tinted d degiiéd coddrBrdaipogng thetlenyalleradit Yo & Reatebliduid ploddcatit cithigtic dye
eyes.of the wearer frombright light but it also

solutiont %ﬁb‘x‘éﬁﬁth@gﬂsﬁbﬁﬁﬁﬁ tRaStd ﬁ¥é & HRCLOS, ﬁt)fecﬁllalecataIWC dye,

[ective nedium 27, as in the case of netal

itis pre%ef l VtVI%le:elanst %lg‘rlﬁgr?t’t ?it e\é}%e tHie tpglreorr\f\(nf ﬁl%] 4 nggéljé 81%{5@3(3 and
Fre col ored plastlc or .ol ecul ar catal @ﬂ% t he

the appligalien o4 BAHIERT FRAUBEE MINg hysmedns HEBE’FF‘&‘ aﬁﬁf‘ £ dypls
described lens elenent itself. Referring nowto

preferalply god aermzllyidnigd towkesmosss iplagtigsras -oppbssd dol thermeplagicsrsuch as
nol ecul ar catalytic dyes, it is second |lens elenent 19

polycarbéiaite. Thern@isveplastidandteghi tambiso bdprgodldrdd,. in WhidHease tiedens
of the Diffuse Reflecting Lenses of Figures 8 and 10,

elemenﬂ ctan'bE chdt a8t ihRSeR! BB tast B kabirfuSe REMEMN ?tl%ns of Figure 9, it

i ght-absorbing tint. For exanple, second l[ens

is prefax%L£ ik stecér? %s{ gﬁtewzbeogastfds %Catéjr %10?%5@5&0 étgs S0 preferred

ure c¢an “be nanu

that whe R TR DR G SR TR A S P

col or by exposing the lens elenent to a heated l'i quid
elementrifl od diguaes Tandal Oy tthag theydastis b pra-emoxeler ei n t he pl astic
absorbs the colored dye. In the case of a nol ecul ar
In theaked oftvacudy-@epodited tigt @uahey dredldrzad filrhethberigphelabieling
to be tinted be tinted prior to the |am nation process

element@Bsh bd 84 %Pﬂéd §iatht fdrQheridied g,n:g of 8@bldAgsiastidl Nikk Ak DY

means of nol ecul ar catal ytic s is preferably and

previoufI9 BBk LT Selob i enImaet agirng L 5P RRAaE g,
Vacuumgggéstitpa gggtéi%zlﬂgtl) veryr%tual gcu%%x-geposﬂ% t%tg gre tlylgllcg.\@ I%Qde of
magnesium fluoride or a silicon type medium. There are a number of ways in which a
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

reflective medium 27 of Figure 2 and optical adhesive 28 in which case the tint is applied to
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el ement can be cast as a tinted lens. In the case of
the Diffuse Reflecting Lens of Figure 9, it is
preferred that second | ens el enment 19 be cast using a
pre-colored plastic. It is also preferred that when
si.ng a_thernDPI stic to create second |lens _elenent 19
the reflgtiye perfiem prigr tq P damingiian PereRIRLIESHPt B &ifase Reflegting
10, that the plastic be pre-colored. In the case of
Lens of Higuwend, deposinmedleppsited ¢ipatamtysappliepol cathe it furfang 18 or surface
these |ight-absorbing elenents can be used in |lieu of
17. If thdvéntaf eppeiennd finneetfadyas, ©is dakes pHoPbapbliatioh bk fflebEve
previ ously descri bed vacuum deposited reflective

mediurf 281 ih RehciPOde ﬁﬁt\jabﬁ@rﬁ-ld%g&i%E tiﬁﬁ@@ﬁ)&ﬁ&eﬁ br:]atween surface 18 and

vacuum deposited tints are also very t

Vacuum kted tints are typically mde o . .
reflci Y@ SRTRTER TG S RerbinG poefd B, S chBiiTogf 7 ohEieradt can
. ,.a nunmber of ways. in which a vacuumdeposited tint can
be in ligppof; it fentiae eBating: 49 arHbcan; Hernegisioned pebwesmyiriaen 7 and anti-
constructions of Figures 2 and 8. A selected one of
reflectisqedating 89.20he 1@¢ of FadEiugudapoditadidinthiavlescaibed in detail in the
vacuum deposited tint applied to the surface. If the
referenst@qiiomug et et incdipotasiod PP hicemt depsiifddates ibla 1ehs, including a
Figure 2, it can be in lieu of anti-reflective

lens eleﬁi?:gi lilzﬂ'gl_g?é)reﬁéfl peiicfPoh BR RPREL, iﬁ%&qjl? th%hré\,@& Dafbihfids foldgraphic

and anti- ref ective cpatlnglso. I i o
it AN AEDRE bl RS Pus e ubE e s en

vacuum deposited tint can be positioned between
1\Io"fhg‘ﬁgg‘f‘%ctive medi um 27 of Figure 2 and optical adhesive

' 28 in which case the tint is applied to 36 the
A vergfefieetivievand prepiilamiight iabsorbing féne eleamwinhistiotarizpd GitresEiguten 11A~
the case of the Diffuse Reflecting Lens of Figure 8,
11C deiitrehréasuysindeinos atpethrizedifilt a4h eina@pbiagd ihe Bk Difffise
first surface 18 or surface 17. If the tint is

e S B B Sy PR S
s SNSRIl g B A0S PSS e i 1
rlncorpor\éFaeaggllJ gx}egg sioct%in‘tgtgtijptitol‘l rg)g[_ F} gsurea PP A t)}? gogigollsiggr It?wci’?lﬁr} Zheoofptical
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 pola_rized film within a lens construction similar to
that of a Diffuse Reflecting 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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be in lieu of anti-reflective coating 29 or it can be
posi ti oned between surface 17 and anti- reflective
coating 29. The use of vacuumdeposited tints is
described in detail in the referenced prior art.
ther, the incorporation of vacuumdeposited tints
fﬂcmeqt r%éaFlg‘érﬁé LG iHpytiatnsriglanzeq Blis 36 eaeapprlate Vi secord Jeay element
pattern on one surface, wherein the relief patternis
19 wheaeih theogplarpieid ilmds éﬁdaﬁﬂﬂateﬂlwiibhmecmndﬁm ahgment 1 8fat thettinwethe
medi um applied thereon, is the subject of U S. Patent

secondNens eden®40 Jé%asﬁvﬂdﬁfe&u&f hekkd Vg8 d 1 DARstAfes hebiffuse
absorbing |l ens el enent is pol arl zed film Figures 11A-

I
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I n.Figure | film31l. is
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bet ween surface 20 and reflective medi um 27.

lens elgmana i¢ ise@stiaripipgionmolded dbe svaibed emqapwi@qnaf@ polanzed film
construction of Figure 11A by positioning it within

within & leas elptiestahvolackhmsthods B8 el knowgn tdihe irsdustnat | on
process. The inclusion of a polarized film sandw ched

Redafilye onthe Wt sRdedt @steatt@% 0R1He thd RIERIA S Bott ABIBBhE Blinction, the
art U S. Patent No. 4,838,673. This prior art does

tint elelﬁ&{t'ls ﬁgytﬁ;i\ﬁ@a betdeef iHehenddiSe %&.@2 23 aig@hq@f yé 89?1@ It Ther such as

ens construction sim

Refle ens re 11B.i |
eye 46 olflg?f. ﬁ% %%&ﬂsbn%ﬂ e 2289 oo 3t Bl MR
ment 19 polarized film31 is |ncorporated in
deSCﬂb%f@Hﬂ@ﬁsen‘éSoWbFﬁhee@% aredn thepfogn b dyepppisycolared plapiim dpeigm: -
the polarized film31 to surface 20 of second |ens
deposited] errenating9 or pelavred fdns ecmmedlyl remge ielcelvoe fitoml €arpimi shjades of gray
| am nated to the prepared first surface 18 of first

or browhelsddifios IteﬂemeH@noEbgw tift didieeht] hlotdction S@m haﬂi:hﬁed
film31 encapsulated within second | ens el ement

ultravioldp ﬁ%l?c 55‘5{5 L0e1s8 }cﬂﬁd ?? }rx@n?] gﬁlleqérﬁqn%éﬁ lug%d to create

sec ens e enent secon
ded. FEi

the ﬁrst%l&/gg%ercgqaglgn§ ﬁlé%%t"tﬁm}, an a%lnves used tg eat lens elements
for blocking harmful ultraviolet light rays are well known in the industry.

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
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Refl ecting Lens of Figure 8 having a polarized film 31
encapsul ated within first lens elenent 16 wherein the
pol arized filmis encapsulated within first |ens
element 16 at the tine the first lens element 16 is

ed. Th scii bed
tow g8l el G 4o Bpd R G5 oo BRE PRGN PATRY Sk or
nethods that are known to the industry. Regardl ess of
absorbag gch fighte| enent used to provide the meani ngful i ght
absorbing function, the tint elenment is positioned
In drethae embodimenied!) the pricseat imyention, 2% ford stiffeceany ¢hedPiffuse
wear er such as eye 46 of Figure 2, eye 53 of Figure
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descri bed tint el errents whet her they are in the form
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the first and/or second | ens el enments. The net hods and
eye micrd grtiéru ésa (ypedf swfave patterh thascasl eniperporafedrintpltheiirfage of a
harnful ultraviolet light rays are well known in the
transpatendsigistryte ilidesiadonveltional optissligeshesthisaifiacapipdt] ldatd ons,
a light-absorbing tint can be omtted, in which case
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fashi on I'ens. Wen not |ncorporat| ng a tint el enent
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tric at| S havethe uni abi lit o reflect
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to reflect br|ghtly fromthe front side of the Diffuse
applied Re f bedtacenay i$ emantirtafleeti Veanpiating. 101t 2 Verysefallscale.crmihaye micro
t he backside of the Diffuse Reflecting Lens. A
pattern [iok$ HBecdidal ppamidy dreisboiin side of HOE daftgn dHowever, the surface
| i ght-absorbing tint is nore suitable for a 38 | ow

pattern {5l iR VisfA ﬂo&ﬁ’é"ﬂ@(@& c?@%ﬁi dRE nUB@s B 1fht FrHRnSHOBhAR SRl 8RS face,
because 1t w | attenuate or

A moth eye micro pattern can be formed on the lens surface or surfaces during the casting or

E‘t%CCf.lVG

injection molding process or, if working with a thermoplastic such as polycarbonate, it can be
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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absorb as nmuch light. In another enbodi nent of the
present invention, the front surface of the Diffuse
Refl ecting Lens such as surface 17 of first |ens
el enent 16, as it would apply to the Diffuse
Refl ecting Lenses of Figures 2 and 9, or surface 21 of
A gibRrdlerttRsuepe sty sugsas an andivietlectiyp spatingmrah @nti-reflective
D ffuse Reflecting Lenses of Figures 8 and 10, is in
micro phigeth or apptied @mrthafbint-suehitect thy ®iffadeRaflepidid em, Siehhs agface 17
a mero pattern conmmonly known as a noth eye mcro

of Figiaat L ahd9 afd BRide 28 VEFPufds® DRt 100 al rtinbet ¥P@ans. First and
surface pattern that can be incorporated into the

. . i Dl i .

forem @1, BBt P rshPE BT AR R Bal R lspfouta othervise
onventional. anti-reflectiye coating, elimnates the

come frg {34 ‘{I%}nt&’rlff%%&é it Relierfgtine 19 gt g AT ARAIPRIG AL light

. that surface while at the same tine allowing light to

being fsfeaed HpwibhDiffise Kefleeing Leas cemes fromytheredlost veunedium ifself, in
noth eye mcro pattern is a surface pattern and not a

turn allopang fog a vaipin ddfusoomnsdirdctions! raffedtion abstantially void of specular
anti-reflective coating. On a very small scale, a noth

reflectioi €A Bkdoh@ puipdtd 8 kdlincRaksthkiakRufOby 1Ak rea¥ii ARt S A¥ctiv Snedium
bott om si de of an egg carton. However, the surface

and cm@@s&:&?&iﬂ gliry?ncﬁ&tse WeSinfufit Iéighélﬁ ?eﬂk%ﬁ%%a@ly fo a%rbq)sgrggxsl}fﬁ‘% Sgme.

I stort ght transmitt rough 1ts surface.

e m.ero pattern cag, be fornmed on the.l.ens surface or
Becansf Y TieGE pRfeanE PReR dsdiorigres ighy iBAiieBitng docs nor
process or, if working with a thernoplastic such as
produce, a3 Yright gp argoacentiated prefection s sensidia pelished preortisaBy pipeeth -
surface or surfaces. A benefit of incorporating a noth
surfaceeYkerefiory, enythiag tlet par e dore tDihbrese iRedfleetititynghokieofindrsasing the
that it elimnates an additional step of applying an

amountaTiréfidcabt eeliupeis Ge@dficnd. It |sNniboftiui¥itb MailfRA RS ligh lebel of
desired, a noth eye mcro pattern can be additionally

ool S5PIRNEL  BASR SR e PABE ARSIy
reﬂecticlfnsz?rgi[nec{t n?}és' (itgﬁgg %vea':rlf% l’ig]?r ;Zét?}? g%r%ggc%ﬁgt%r f _ %e%e%tzor?sfresulting
from light that is reflected by the reflective medium re-reflecting off the front surface of the
lens back toward the eye of the wearer. The subject matter of internal reflections and the use
of anti-reflective coatings 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 adj acent 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

40



39 An anti-reflective surface treatnment such as an
anti-reflective coating or an anti-reflective mcro
pattern is applied to the front surface of the Diffuse
Refl ecting Lens, such as surface 17 of Figures 2 and

9 and surface 21 of Figures 8 and 10, for a nunber of
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~ the majority of the specular reflection that woul d
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coating Fpoms faat Surfaefcbb &éﬁ fwangy ipwiseh iglitipasses Hgourbithe fFext ur e

reflects light in a diffuse manner it does not
constrystionl isoeelhsnderstgttanddestsibed incebatpriat e a refl ecti on as
woul d a polished or optically snmooth , surface.

Fighrere! adgificts 8RR MRt E BBndEE Figﬂﬂ% ZtV@itﬂdiEPEI‘}ﬁL?eﬂeﬁ:ﬁve coating
refl ectivity short of i ncr easi ng anount of

29. Li gﬁﬁfak?? bf Y’%u}?ﬁh&fgg Flgqlgﬁ{ t?b Arefdcdink B &E?{f&%qt’? &h% specular

tain Ightness®in re
manner, {4 lak?t?rs%{?%ﬁé SR S TR A Bl Byt e form of
wearer. Thirdly, it is to reduce |nternal refl ections

coberet dapgasiof @nwfcrnémﬁntal gHToundings suchy asfin die ferm 9 thetpbserver’s owns
' reflective mediumre-reflecting off the front surface
reflectiex. Thhélludtmtien bEidiguedRArid sinfgifeyen dfat theelraveiap elepicthadl light rays
subject matter of internal reflections and the use of

4 as refROfihg 6FFToF @Etdcy @7 ¢ORLIFHEGS of Vot QAL PWhid inFh& aGjosEMSSEELhT rays
in the referenced prlor art of the present 'inventor.

4 will aﬁ% rbfSect BT Rerithf; ki ani &;ﬁﬁl @?@%{h %eﬁtﬁ@ ¥ens

types, it Is pre erre

urface tre t he surf,
construfifhn, B¢ ﬁ@OB%@E?a%tJEﬂ?C‘?%Cﬁi’ff B e T rismiesit i SmiEanty

d acent the eye of the wearer, such as surface 21 of
reduce tgp Qﬁqc@ge@ reflegtien of light coming from reflective medium 27. The illustration of
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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and surface 17 of Figures 8 and 10, for the purpose of
enhanci ng the optical perfornmance by 40 reduci ng

refl ections off the backsi de of the | ens that woul d
otherwise interfere with a wearer's vi sion.

. Ll ustrate ct _of the a refl tiv t .
Figure 1.4 a8 b B Pl miparodiod B e Suh €5 ifee &P bl i ami-
Ref |l ecting Lens, ures 12A and 12B illustr te how
reflective gitng @9 Re el af P%ﬁ%%ﬁlﬁégh the GRETCPRACOBFITYOHAN WIS the
Refl ecting Lens of Figure 2, both with and w t hout
amountaoftlight efleged pifef thegafl¢atiye 2@ dium 27 dreonsidetablyegraater tirethe light
manner in which |ight passes through the |ens

being rERRASIAIFEhE Rt -réflosBld canfidg s Matheanhe ?&%@t@f iheashouft dfttizht being
prior art. Figure 12A depicts the Diffuse Reflecting

reﬂecteh%%ﬁreﬁgctﬁ)e glgardﬁ%rg %W thO Rt 4 i%ﬁ&én’t bRl LB o}ﬁ %oﬁﬂfg fr&d ana Seflective

rays I'gure represent rays

r f I rf 17.1 mann
conting 9y i, e Fscriig e e iR %O@H?%?? st Sée%s%%
to an observer in the formof coherent images of
achieved ity tha mast eve migre ptieen- Ags 1& be Hndesstped Rithe 86511884 ¢ he
observer's owmn reflection. The illustration of Figure
performbide ofiths amptdaffected doatingh2® of Rieudr 26 adlep ambies tosangitleflective 29
light rays 4 as reflecting off of surface 17 in the .
of the Tiffad® IOffﬂeJctl%ﬁLerfs@Y Figuravhaniwel af asdi-réfldonvd teafin® B0 lof getDiffuse
rays also reflect off of reflective nmedium 27

Reﬂec@ge‘éﬁéés&%g&?e%fg JoArieugh the entire Iens construction.

anount |ght refI ected off of surface 17,

ni.fi can e
I d?sgﬁmﬁ é&{%t%we%%mw- e SRR bt pmisilly é?ﬁféc@? e
he illustratigon of Figure 12B de

Reﬂectlaatl@n%eépf Eigvres @» Bohtndnlf. Dspendingpm, 6|tmﬁf Tpaferdal psgdyto create
pass through surface 17 wi thout being reflected by

first andsspcratlensidlemenst l@and &9.frespectively, sctaiohaesisiaitpantXEs magydor may
then pass back through surface 17 w thout being

not be ne€dceFbasheglcbin theltisa o€ thk Ahermi@bt mitayal comdhony gusven A26R39,
represent light reflected back to an observer in a

a tradertk EPPPE FadukdRE (RERiarethl 8 ¢41hORAY hARATHAG Hoes not necessarily require

scratch resistant coatings. If the material used is glass, scratch resistant coatings are not
needed. In the case of many thermoplastics, such as polycarbonate, scratch resistant coatings
are usuelly required. Most scratch resistanf 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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The anti-reflective coating 29 allows nore light to
pass through surface 17 and inhibits the reflection
t hat woul d ot herwi se be produced by surface 17 to
interfere with the reflection produced by the
_reflective nedium_As in the illustration of Figure
applicditp/n oufes sprfacgof thet PidiusoRedactivgdgns suchBes sirfates by or 21 of Figures
sinplified in that a small portion of light will also
2, 8, 9 pel(, dut scoft¢h refistbiecoatitg is positioged batecaoht bigac2 % @ appld to and
as pass through the entire | ens constructi on. However,
the antiR€lectAFRGRingOThhd 19 B sarygfdr eeidple O h s%fatch?%é §t(|%{t |c§i§t§dg\’i§ applied

medi um 27 i s consi derably greater than gh

[ t f tizreflective coati 9. ..
to front%ﬁ#’ftﬂgeéfﬁlgﬁxge %%gglttfé? gc{}ﬁtgﬁgersfjosaaﬁ? c%agmg if%%x%s tgg Isul{ga%e %o Wwhich the
. eflected off reflective nmedium27, the |l ess apparent
ant-ref}oRivG CAAaE (VEH BT TRGOFT rHOANRS 25-af slierivia thie G Hg Segtch
. wll be. The described effect of the anti-reflective
resistang eatinggs poitenmad betirermsinyaced 7 aad héveltective boating 2folfhhowever,
eye mcro pattern. It is to be understood that the
a moth dgswidrd patterpirdsed apduseriiedd, b Beraghtresistaft cegtingud deoainve@ional
29 of Figure 12B also applies to anti-reflective 29
liquid t@e dahforBefukats® BRInESS WL kSthdt n%aﬂﬂ £ theUe@FedRhLLAS0f the
anti-reflective coating 30 of the ffuse Reflecting
. i r. Q... f Sir. .at ch .
moth ey GRS er 1A E Bechu e Mg e il PR e gyim he
of. the Diffyse .Refl.ecting Lenses of Figqures 2, 8, 9
surface Siefo PEUCTRIBLARYAS (D1 PHSC fyFBT RORROBRFAD) et pigace that
create first and second |lens elenments 16 and 19,
would refdech Egltiin @ speculfe ;enaer. r esi st ant coatings may or may
not be needed. For exanple, in the case of the
If desfred, s Biffura Reflecingdemom he dolomtinted to@RBAnce its aesthetic
trademark of PPG industries, the material is

appearah& f@déth W& bisetaird [ ofl 9RSy, MOWHRACASSBE bbMr iBAWbIRed between
scratch resistant coatings. If the material usSed iIs

the reﬂetg '?@ediﬁﬁlr@'ﬂ%g o{t/:?%k&t &nltrt)l 0 Sc?t\x'rd}gss, gﬁgﬁe %gé of tHE ?e%gtivel Hedium

ase o n ef nopl-astics, _
oo G LR R 36 B S ST 0B S 20 UEHSLLY
tinted a E:g}o; ct]fererg,eb?feecg'tyieﬁgwstg rgifv%%f?es D%Eusg Reflecting Lens of Figures 2 and 9 the
appearance of the corresponding color from an observer’s point of view., Similarly, second
lens element 19 of Figqres 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 material 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

43



lens in liquid formby neans of spin coating or dip

coating and then subsequently cured to a hardened

state. Both dip coating and spin coating are

wel | - known practices common to the optical industry.

As it relates to the Diffuse Reflecting Lens, scratch
amount g5 figftused isqa@ithal gs ordef to minpnizedts ahswbiagfinctidn gnitls cess, the

the described application of the anti-reflective
purpose@ditintine the dewoibtd Rys elefent i@xaliberovifle fbhtodighciedbabd by the

resi stant coating and an anti-reflective coating are
reflecti¥é niRRIrh 86 A& 18 RedRbd B a8HbuhEGai Rt réﬂ%@tc@.‘zéﬁ glfff&native method for

Refl ecting Lens, such as surface 17 or Fi gures

. . . Si St an oatiNg.is
addingoidtso heBhihh REARTRIBLED pLABRO Y SERHCR ) Srophgose o
the gnti -r%fl ective ¢ ati.ng. _That is to say, for
reflectiys medium. speh 33 a yqcuprrflepesiied digiecticseating, thal ia deigned to feflect 2
_ front surface 17 Figure 2, then the scratch resistant
desiredegedaristeh #drnes grées osgeldace to which the
anti-reflective coating, such as anti-reflective
OncoaDiffige Refledtimgdpmb icamhtrubiion BicompRse it dafl de$6f divahso that it can
- resistant coating is positioned between surface 17 and

be inst@RHlin heEyeRieht #R1eaPEE dndte 2R dedifed, HRWRY 8hatin ghmtfﬁ tf &escribed

mcro pattern’is used as described, a scrat

s34 SPBLND 5 BN A0 (AL B

t he desired function of the .noth eye nicro pattern.
cut dowgp /0 3 S el AT e ERRRCT 885 dieheT aefsErehEp as 2

. .would fill in the surface mcro pattern and provide
stampingprpgess, Sreeanmony sirehues wathinibe ioptical yndisp for oytfivigadoem an
that would reflect Iight in a specular manner. If

oversizellegh nedssirtd d'hBirfidthesdoRettingaiowign leas by eandef Madging process is
tinted to enhance its aesthetic appearance from an

commofRIRENRE] For MHsES the ar¥ tEMY inkBIM YGRS & chienERER onl dfH dual-
i s placed between the reflective nmediumand an

tons ey BT ORFR I iRl Sty B ol Do slag procss
- PR R E T
po]ycz:lrlgzinfeut._el.J %‘ge sF\;ggpi%%tpirgcgesg_ c:eagsbe%fscdlzifo%lgeea%iné a%ggi_ar?r lgr?seshape froman
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 depicied by perimeter 33 of Figure 13A. The uncut Diffuse Reflecting Lens 23 of



appearance of the corresponding color froman

observer's point of view Simlarly, second Iens

el ement 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 correspondin .
Figureclégsds shvohe gt indhgee J 8P afleplsting cwfdoyinesichSis i mepang @tg an edging

the tinting nethods previously described, depending on
process,Re timnitenh db inssdldd troa duadddm eybecdrapseml secend thitadepieted in

colored, it can be tinted by neans of nolecul ar

Figure 48! Bheydut GodY ©ifisc RE10BAEL &R 23Ut a0 19B88@4RWNNE plNGew
el enent can be pre-col ored prior %o casting or

g ; . o i di _ ; _
trom e LB PR o1 LAY B A B R Hechib Bl 83 of Figure
. mni in.order to mnimze its absorbing function.
13Blsghngg$gy@ggg@mfﬁ% purpose of tinting the described
|l ens element is only to provide color to Iight
In Figte ddtteere byshowa anegeweas sysiem 24 diavimg arftanpol6 sl tewgles @5.
the anmount of |ight reflected. An alt'ernative nethod
Eyewedraystemdtdi iepresaitod duad-ldnd eydvddr ygeerRand eécdhong ftoan gedrok side,
Figures 2, 8, 9 and 10 is to sinply use a reflective
or in otABALSH, R Bn BBscveYRPUHITLEGRAS Vi etk Gh @16 frbft sfRad hi-lens
that is designed to reflect a desired color such as
. . Re
evewea s B RdEnAidion P& Ol Mo el M e et
it. can be jnstalled in ,an e ar. system of choi ce.
fens locafioR GalrasBndsdt A g™ & GRP| GG T G [eT7d OISR EPBEgonds to a
anti-reflective coating or coatings can be applied o
wearer B dgfbeys. Spe etidonipiiusy Reflectingbened phigguenSH is shewn again in
down. Two nethods, one referred to as an edgi ng
Figure p¥ piéerss baing ifdtededtiithe righf lns dation afSdral-lent appiang system 24.
process, are commonly .enployed within the optica

Diffuseim_@%rgglérﬁ 3G dRQ 14 RWRoRA froRY B FHohe silden%%@ﬁ 15 depicts a
desired. The nethod of cutting down a |ens by neans of

it AEA 395 R e TR B 6y LOBRRe o
ol R 0000 L ch RS SHRNERY, Sytom, TS TeLhod, o
down Diffuse Reflecting Lens 35 of Figure 15 is shown in plgn 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 aré by no means intended to narrow the scope of the invention.
The Diffuse Reﬂecting 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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mainly applies to a flat sheet | ens construction nade
of a thernoplastic material such as pol ycarbonate.
The stanpi ng process can be used for creating a
unitary lens shape froman wuncut Diffuse Reflecting
Lens _made of a thernoplastic as a flat sheet
an uncgbRE{yse &eflosiirpHensi therdend isfoa e rotchaser tmewitdoPinfthe gecut Diffuse
Refl ecting Lens and a Diffuse Reflecting Lens that
Reflecting Lbmseandd ndtalilinm ars eyetwleat syistencafichoizel 1 $d wtll Rebwithancommonly
eyewear systemis determned by its perimeter. That

availabls eyevedt YRS &nR ol !le\ﬁ% tﬁﬁfcbfﬂétlﬁs&aﬂe%riﬂ ﬂ{a:nwel

determ ne the size of the I|ens. The uncut D| fuse

manufé%rle& & }&1@% &?ﬁ?&in% gﬁz@sf andI sg%J ) g aili(ii Fl%at i‘shovvn (gcg cpe \Aﬁrgluge %ffects can

m
e and .size of cut Diffuse Reflecting Lens 23
be andgpmreng g POSigneiAP e By FBf e lgRs 2530 Uil garer s
13A. The uncut Diffuse Reflecti Lens 23 of 44 Figure
normaljigik of sigdhovihoubarprediabl Filefinieg o eaﬁn&the epergansa of teviaps. In
such as by neans of an edging process, so that it can
view obihid, thetapbliedion of ehedDiffusd RelecelyigMoarn TeymtewithinGDiARise
that depicted in Figure 14. The cut down Diffuse

Reflectif 18R 44 McHBISchavOlo SAIHEE kB gﬁcﬁ t?:ﬁéﬂnThé‘mQj ot %Pﬁbaﬁ Wrea

fromthe front side. The shape”and size of the cu

s 048 L 5%, DL LA 20 L8 1B, s
ar system 24_havi afrrre26 nd tenpl es
The maky QREGH PaPRHPSR HeBRbRES Of g AT 1@@@6 FRL e tsed to
system and is shown fromthe front side, i n other
describohecpertion ofrtheyfirss Buséaco dat. st p arintmush, iy p@mpn&ﬁdéxf/éhb Pifbise

the front side, a dual-lens eyewear systemhas a |eft

Reflectingfuindatire withinch BiffusgRiefle@ing llensat i on such that, as
worn, the left 1lens location corresponds to a

TheMBRY B shagel Filhe 8YRr BHtLal ﬁ%a Wi a bﬁﬁ%elﬁéﬁ@&ﬂl@lws is dependant
corresponds to a wearer's |eft eye The cut

on the slg %H%ﬁz}#gﬁftﬁ%d:{q%iﬁ r ] o > Itigtfl% %Iﬁsnsfl%n{aﬁt 39 g&pﬁcu’c Diffuse

Reﬂecting qpens or z{]fhl!fuse eﬂecnng Lens %mt hasnﬁc’eerel %Stvgo% t%yasctlesuef% éhape 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 arca 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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Diffuse Reflecting Lens 23 of Figure 14 is shown from
the front side. Figure 15 depicts a Diffuse

Refl ecting Lens 35 that has been cut down in the form
of a unitary lens shape froma flat sheet |ens

ruc so that it
CrosshfiGfiel i Fidredibeibirate P! Bl b tad upR R maior
Lens 35 of Figure 15 is shown in plan view fromth
optical fapeg - Miaife optiead areg i 58 Figvge &7 Bdheentirg gurgase argad the first surface
D ffuse Reflecting Lens 35 Figure 15 is depicted by
excludipg all pettens oBBe fFEstgurfecedittdh sinamilleetBisfof asy ndeédt edgd pejnt
Lens of Figure 15 installed in a goggle. The nethods

along peBfaetek B8 Fok ek arfiple! pdder 4DOMFigrdl faps@eﬂ@falsﬁ%ud PEnl 888 dashed

serve only as exanples of a proven neans for doing so

o5 T S My 05 e P
s SRl BRSPS TR oo

~manuf acturers or_it can be cut down and_installed in
Figyms 18ylyetraies thesmeing apfisahareadt ebthg sutdowmbPfisg Reflsefing Lens 23
In the case of it being marketed as 45 an uncut
of Figufl F3Bu PeffiRefR eflettimgl ¢rs$, of thigire h8 esrshoive i plantview from the front
purchaser to cut down the uncut Diffuse Reflecting

side. DAsBASliAYb b FE@k!1 Sidutlines afa @Y NSRS )SHARnGferigltairad., | t
is well knovvn that commonly avail abl e eyewear systens

Crossh@fld é €8 ?Secﬁ%F) bn GO fir&sshﬁ{aéeetg.ltélae bheR) <fi‘r()§tlca1

manu act ure many erent sizes and shapes and

t.hat r de e cts ca

area 44 Yo f%ai?fsaé%gf Flegtict it tfis %Fﬂﬁ%ﬂeaﬁﬁﬂvq‘érﬂa gt
area, outside a wearer's_ naormal_ line of sig

excludipg alhpertiongiithe fresh Fyrfage Mithimyx syllimsters of Ay @ﬁﬁlées'f edge point
appearance of the lens. In view of this, the

along pappétec Fonexmimplid gobit 62 vf EigRef 1 Setepiengntsa simgBepctinfradong dashed
within a Diffuse Reflecting Lens is described

line 45,284 pbiny43 Fleu ekbReshi®E: abadflclgapoinl Sng PdiingtBi B4 to point
optical area enconpasses the majority of the Diffuse

52, me%gﬁénﬁgbémeﬂﬁ&ﬁt f:ba{a AFis ldﬁﬁerlgjéflﬂ&tei’s' ewi ng pur poses.

or op I cal area app s to the first surface of
Flgurg %o 1ﬂus§ates t%g%la%reo%%ggl a?é]adélg S tHe ‘Lgl &% 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
area 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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describe the portion of the first surface that, at a
mnimum is conprised of the Diffuse Reflecting Form
Texture within a Diffuse Reflecting Lens. The size and
shape of the major optical area within a Diffuse
Reflecting Lens is dependant on the size and shape of

line 4%, ped print J0cd Fagureil § repsesemsfthesraatagigedze peinhalon periingich 86 to
an uncut Diffuse Reflecting Lens or a Diffuse

point 4ReThedistiang beensentgoiit 49aad 156 énsic utilligesrs.t 0 a desired
shape and size. As defined herein, the perineter of a

Nokdstrumanfeithre sife okt tﬁ@ﬁrs@éﬂigﬁc@ﬁlitﬂﬁﬁthé ﬁﬁﬂ:&%ﬂn@eﬂ area of an

all points along its perinmeter. The major optical area

uncut ]?iffu‘éggeigégplﬁélégﬁ%{)?gfh%% rﬁéﬂe %iénlésfﬁ h§§ Igée% g%m% Eonz*f'

e en e sur ace area

. first surface of t | ens ele nt excl udi ng al
desired R 751 S CRRPTIFHLS S THERSE RRFTTe S5 TR et o o

of any nearest edge point along the perinmeter of the
Diffuse Reflecting Lens. Figure 17 illustrates the
maj or optical area 37 of the uncut D ffuse 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 perinmeter 33. 46 Crosshatched
area 39 of Figure 17 represents the portion of the
first surface outside of major optical area 37. Major
optical area 37 of Figure 17 is the entire surface
area of the first surface excluding all portions of
the first surface within six millinmeters of any

near est edge point along perineter 33. For exanple,
poi nt 40 of Figure 17 represents a single point along
dashed line 38, and point 41 of Figure 17 represents
t he nearest edge point along perineter 33 to point
40. The di stance between point 40 and 41 is six
mllimeters. Figure 18 illustrates the major optica
area 44 of the cut down Diffuse Reflecting Lens 23 of
Figure 13B. Diffuse Reflecting Lens 23 of Flgure 18 is
shown in plan view fromthe front

438



side. Dashed line 45 of Figure 18 outlines area 44 of
Figure 18 within perineter 34. Crosshatched area 42
of Figure 18 is the portion of the first surface
outside of major optical area 44. Major optical area

44 of Figure 18 is the entire surface area of the

Iclaimgjrst surface, excludi ng all portions of the first

‘surface within six mllimeters of any nearest edge

L. pdifirtse redleotigp jpas compiving4. For exanpl e, point 52 of
Figure 18 represents a single point along dashed Iine

a fifk® ligRNEnPAItKg BRs ElbSdhEhal o fRRr SRQRLch a8 i irsEdBBice

poi nt along perineter 34 to point 52. The di stance
: NQi 2 43 is .si.x _m,llimeters. Figure 19
baving At HERLPA ote, 580 308 st P e g =
diffu %ﬁfuse Refl ecting Lens 35 of Figure 15. Diffuse
se RecuRg fong U 35 of Figure 19 is shown in plan view
fromthe front side. Dashed line 47 of Figure 19
a reglgetivieeaslium epplig tofat eagharperti® ofisaid diffperieflettiog 1860 texture,
Crosshatched area 51 of Figure 19 is the portion of
said refldetivd ineditmshetfoaméfidetitsi W ofrefaa) ofilyatictiah of tedihdBapinging
Maj or optical area 48 of Figure 19 is the entire
thereonSthe k@B Sn @Y %ﬁt}féfin#pﬂ?giﬁg gt f;a%ﬁrfg&lﬁﬁ)ugh %0/t cR9e Mebium, said

portions of the first surface wthin six mllineters
; s Yolol: [ I i_et 6. F .
et A U8 G9B00 B L0 BN TRRG e g e

along,.d ed 47 |i.ne, 47,. and point 50 of Figure 19
surface Ptﬁﬂ%@@ﬂﬁ&tﬁ’iﬁsm’é‘é‘?«%@fm Elﬁﬁ’énﬁé)gi nt al ong perigmster 36
.to point 49. The distance between point 49 and 50 is
a light trangmittingadhesive Iayer ppplicdith aaid preparad: finsisushacs, seid lighea
of the first surface within the major optical area of
transmitiing adinesive 10ief hardeg Rh laad tixtgsufaoss, sod fighSuffheesss said light
Refl ecting Lens that has been cut down to a desired
transmiGiA3 BecBRE 15 @(anb g? g@%@ BRpabding shihduttafBeitasdht ng
|

Form Text ure.
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 element and said third surface of

said second light transmitting lens element forming outer surfaces of said diffuse reflecting

lens,

2. A diffuse reflecting lens as in claim 1, said second surface forming a front surface and

said third surface forming a back surface.
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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 nmajor optica

area conprising a_ diffuse reflecting formtexture; a

3. 4 ditfuse pafleetingelanyan ia simed said third Jusiase foamingra from seiface and

said diffuse reflecting formtexture, said reflective
said seeprdisurfadecbmgng ufbhélcsveficky thin to reflect only a

fraction of the light inpinging thereon, the

remai nder of the inpinging |ight passing through said

reflective nmedium said reflective nediumapplied to

4. A%@i%sé#e@%@%&ﬁsf elsql‘f %iaﬂg 2f ?aﬁ({{'}e ét%\l%: Ig?&lﬁxf?lg%fn%%)bﬂgi {3 an entire

repare surtace of sa
transm.tti | ens elenment; a light transmtting
surface g 08 3id o glretg:ﬁgpg Y d prepared first surface,

said light transmtting adhesive [ayer having fifth
and sixth surfaces, said fifth surface of said |light
transmtting adhesive |ayer conformng to said

5. ApdiBpser refledtingd¢nssan i elasm 6f satdefleétiveshediing eing applied to an entire
transmtting |l ens elenent; and a second |ight

surface hfe@08 Bid HifftQe hIREtQ) RARNExRYI ng third and fourth
surfaces, said fourth surface of said second |ight

transmtting |l ens elenent being in contact with said
sixth surface of said light transmtting adhesive

| ayer; said second surface of said first _|ight

6. Aitieisei g FE RS DLl A an Rl Sitaos piek 0f i Pxc e

.said second light transmtting |lens el enent formng
comprisg\gssgid diffpseqeBection fean txiiref use reflecting lens. 2. A

diffuse reflecting lens as in claim1, said second
surface formng a front surface and said third
surface form ng a back surface. 49

7. A diffuse reflecting lens as in claim 3, an entire surface area of said first surface

comprising said diffuse reflecting form texture.

8. A diffuse reflecting lens as in claim 2, 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.
9. A diffuse reflecting lens as in claim 3, 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,
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3. Adiffuse reflecting lens as in claim1, said third
surface formng a front surface and said second
surface form ng a back surface. 4. A diffuse
reflecting lens as in claim2, said reflective nmedium
being applied to an entire_ surface area of said
10. % ﬁlﬁﬁ%reﬂ@mr@d@mrﬁg in phaim 2efpthprecorsprisme g yived film
reflecting lens as in claim3, said reflective nmedium
encapsijeted gvidappdai eligtt cransmieintg adbesisalafface area of said
diffuse reflecting formtexture. 6. A diffuse
reflecting lens as in claim2, an entire surface area
of said first surface conprising said diffuse
nef: ' HM L 7, ' r j | ens
1. aAs&%fﬁgef:]{eg?Crﬁn ’1&1&% nag ﬁ??ﬁ%% ur algééﬁa#%glgoaﬁﬂé%fzga ?j?crn st
rface. copprising.said diffuse reflecting form
encapsnﬁ%g{i ‘@(thl.n Sg?d%hafrﬁ?%@%”\g@fjg%%‘fﬁ?uﬁéﬂr ens as in claim2,
an entire surface area of said first surface
conprising said diffuse reflecting formtexture and
said reflective nmediumbeing applied to an entire
12. audiffescacleatiag ddns saindclainf 6 Ussherebhgprisingg pobariazed &ktiur e.
9. Adiffuse reflecting lens as in claim3, an entire
encapsuSdtéd RARInAERIAIpBF trE@iditink8hesr Thpge conpri sing said
diffuse reflecting formtexture and said reflective
medi um bei ng applied to an entire surface area of
said diffuse reflecting formtexture. 50 10. A diffuse
fl.ecti dlepns as.in.claim further coppri sj a
13. SRR st g b B5in et & rBhRicpio Bk S RgnE hi
transmtting adhesive layer, 11. A diffuse reflecting
encapsuiaé“rﬁjsw’é@nisﬁdglgm wsmitfing adbesivedayiti si ng a pol ari zed
film encapsulated within said light transmtting
adhesive layer. 12. A diffuse reflecting lens as in
claim®6, further conprising a polarized film '
14. A diffuse reflecting lens as in claim 2, further comprising an anti-reflective coating

applied to said front surface.

15. A diffuse reflecting lens as in claim 2, further comprising a scratch resistant coating _
applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

16. A diffuse reflecting lens as in claim 4, further comprising an anti-reflective coating

' .applied to said front surface.
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encapsul ated wthin said |light transmtting adhesive
layer. 13. A diffuse reflecting lens as in claim S8,
further conprising a polarized film encapsul ated
within said light transmtting adhesive |ayer. 14. A
diffuse reflecting lens as in claim2, further :

17 Ay rigfuss ireftpcane kens bs ingfldiect, ifuther camprigng apprhick desistarg apating
front surface. 15. A diffuse reflecting lens as in
appliedtoadain Zont kufideand an api-rdlsogvacsmtingbeplicdes kAl adrhich resistant

coating applied to said front surface and an
coatin@@nt i -refl ective coating applied to said scratch
resistant coating. 16. A diffuse reflecting |lens as
in claim4, further conprising an anti-reflective
coating applied to said front surface. 51 17. A

di ffuse reflecting lens as_in claim4, further .
18-&%5%8%%%0@8318%%86}% cldgios fusther eorBRiSiRg andsiieBectivs coating
~said front surface and an anti-reflective coating
applieddpshiddthnt surége.d scratch resistant coating. 18. A
diffuse reflecting lens as in claim®6, further
conprising an anti-reflective coating applied to said
front surface. 19. A diffuse reflecting lens as in

19.@ &Tﬂﬁb&lcﬂgéﬁn?h&{s R OPLS Bnﬁlrtﬁels&fn?;%rgsglg agsﬁ.kéﬁ%lﬁf&istant coating

coating applied to sald front su
- I Y I,.N lied.to said scratc .
wpplied B 0h SEhY b R B iR T i rgam
. in claim8, further conprising an anti-reflective
coalingrqating applied to said front surface. 21. A diffuse

reflecting lens as in claim@8, further conprising a
scratch resistant coating

20. A diffuse reflecting lens as in claim 8, further comprising an anti-reflective coating

applied to said front surface.

21. A diffuse reflecting lens as in claim 8, further comprising a scratch resistant coating

applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

22. A diffuse reflecting lens as in claim 10, further comprising an anti-reflective coating

appiied to said front surface.
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applied to said front surface and an anti-reflective

coating applied to said scratch resistant coating.

22. A diffuse reflecting lens as in claim10, further

conprising an anti-reflective coating applied to said

front surface. 52 23. A diffuse reflecting lens as in
23t ditfise peflecting leas acigmpiaimstiOn frrificseqmprising e¥raehppsistant coating

coating applied to said front surface and an

appliechtot saidrfedit eafice @end eatinmgelkpld edtihg agdied ts exidsahtch resistant
resistant coating. 24. A diffuse reflecting |lens as

coating.n claim 11, further conprising an anti-reflective
coating applied to said front surface. 25. A diffuse
reflecting lens as in claim11l, further conprising a
scratch resistant coating applied to said front

surf.ace and.an anti.-reflective coating applied_to said.
24. RS reflestiny lanh 20 1SR, fu3Ber RTTRINEAE MURFRARHIVAGosting
_lens as in claim12, further conprising an
applieddpspiddent gufacge coating applied to said front
surface. 27. A diffuse reflecting lens as in claim12,
further conprising a scratch resistant coating
applied to said front surface and an anti-reflective

25. QOdittuStOreABR nigQehst 42 i Blafin 3 ¢/ AkES CORDHEINB A scrab@akiiB@nt coating
28. A diffuse reflecting lens as in claim13, further

sopld 958 EAY el B R HRCLNKS 0 ey RPRIY Bl il
claim 13, further conprising a scratch resistant

Coating‘coat i ng

26. A diffuse reflecting lens as in claim 12, further comprising an anti-reflective coating

applied to said front surface.

27. A diffuse reflecting lens as in claim 12, further comprising a scratch resistant coating
applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

28. A diffuse reflecting lens as in claim 13, further comprising an anti-reflective coating

applied to said front surface.
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applied to said front surface and an anti-reflective

coating applied to said scratch resistant coating.

30. Adiffuse reflecting lens as in claim2, said

front surface conprising an anti-reflective noth-eye

mcro pattern. 31. A diffuse reflecting lens as in

29CAailﬂﬁqls¢,ref§qqﬁ§g fans as instlpifra bl f@d‘mp edrpmgng a scratch resistant coating

anti-reflective noth-eye mcro pattern. 32. A diffuse
applied &f daptfromtgutfersandSmianti ebRddive coBiap Applict ssidIsb@aed resistant

conprising an anti-reflective noth-eye mcro pattern.
coatin®3. A diffuse reflecting lens as in claim8, said

ront surface conprising an anti-reflective noth-eye

mcro pattern. 34. A diffuse reflecting lens as in

claim 10, said front surface conprising an

q&ti-refl ctive noth-eye mcro Eattern. 35. Adiffuse .

30,2 ATBEE FrCirmienaas mielating. siq fronksirice FomPrigng pyapi-reflective

conprising an anti-reflective noth-eye mcro pattern.
moth-ay4 ngero pattetinf f use reflecting lens as in claim12, said

front surface conprising an anti-reflective noth-eye

mcro pattern. 37. A diffuse reflecting lens as in

claim 13, said front surface conprising an

31.90 k€ fdrRefgVBns 4h Qiaﬁ?ﬁ@l_, 1§ FrOnPRHa8E PomptsindPadt H88ctive

reflecting lens as in claim3, further conprising an

) tive coating applied to said front
_m0m6€€%¥%%§£&§g: A diffuse reflecting lens as in claim3

further conprising a scratch resistant coating

32. A diffuse reflecting lens as in claim 6, said front surface comprising an anti-reflective

moth-eye micro pattern.

33. A diffuse reflecting lens as in claim 8, said front surface comprising an anti-reflective

moth-eye micro pattein.

34. A diffuse reflecting lens as in claim 10, said front surface comprising an anti-reflective

moth-eye micro pattern.

35. A diffuse reflecting lens as in claim 11, said front surface comprising an anti-reflective

moth-eye micro pattern.
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applied to said front surface and an anti-reflective
coating applied to said scratch resistant' coating.
40. A diffuse reflecting lens as in claimb5, further
conprising an anti-reflective coating applied to said
front surface. 41. A diffuse reflecting lens as in
36.cA ditfpssreflegtingrens EdRpIaE; IRgsad Seriavuehcy eammisingran anti-reflective
coating applied to said front surface and an
moth-examiicoghitant i ve coating applied to said scratch
resistant coating. 42. A diffuse reflecting |lens as
inclaim?7, further conprising an anti-reflective
coating applied to said front surface. 55 43. A
37. qﬁl &%ﬁ@mﬁ@ét r@,clgﬁ% ﬁ@ﬂﬁn"ﬁ 4o BbA Medee Jo%ﬁfnr anti-reflective
r|3|ng a“scratch resistant coatin Ed™tS
moth d front surface and an anti-refl ect i ve coating
mo -eg%mqrga MG sai d scratch resistant coating. 44. A
diffuse reflecting lens as in claim9, further
conprising an anti-reflective coating applied to said
front surface. 45. A diffuse reflecting lens as in
38. d diffseefléaimplers as dmplairs Bnfyrhesematrsingraasingtrafiective coating
coating applied to said front surface and an

apphedaagmd!f@ﬁﬂ@eﬁabye coating applied to said scratch
resistant coating. 46. A diffuse reflecting I ens as

inclaim3, said front surface conprising an
anti-reflective noth- eye mcro pattern. 47. Adiffuse

neflect| lens as.i sai d. front
59. Bt or i ad Mk i e B B GuRoupd Hrliyegaersapng
applied to said front surface and an anti-reflective coating applied to said scratch resistant’

coating.

40, A diffuse reflecting lens as in claim 5, further comprising an anti-reflective coating

applied to said front surface.

41. A diffuse reflecting lens as in claim 5, further comprising a scratch resistant coating

applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

42, A diffuse reflecting lens as in claim 7, further comprising an anti-reflective coating

applied to said front surface.
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48. A diffuse reflecting lens as in claim?7, said

front surface conprising an anti-reflective noth-eye

mcro pattern. 49. A diffuse reflecting lens as in

claim9, said front surface conprising an

anti-reflective noth-eye mcro pattern. 56 50. A

43 gi i fse reflstlinglennigs inetesmch fyptlies comprisng & sebtch irgenttant coating

transmtting |l ens el enent having first and second '
appliedtor saicfesnt s&icd ahd b6 insifeat fe cdrdink BEPIRINBEQE s@RichGadistant

area, said first surface within said major optica
coatin@l €@ ‘conprising a diffuse reflecting formtexture; a

reflective nediumapplied to at |east a portion of

said diffuse reflecting formtexture, said reflective

medi um being sufficiently thin to reflect only a

fraction of the light inpinging thereon, the ' ]

e iuserstleging lnes 3sap clignfgfurihgheomprisingnp airisligei waoating

reflective nmedium said reflective nediumapplied to
appliedstaiseiddioht sigface.ef | ecting formtexture representing a

prepared first surface of said first |ight

transmtting lens elenment; a second light transmtting

| ens el ement applied to said prepared first surface,

- i _ a one. of . ‘
5 FRE g R i PRED, Mo RRiR LTRRN B AGccagne
; 0 light transmtiti | ens_el ement . conf prm to
eoptiedif S8 fropl Hoboet ST e § Prt Bl R istondyean
., first light transmtting |lens elenment; said second
coatings r f gce of said first light transnitting |ens el ement
and said third surface of said second |ight
transmtting | ens elenment form ng outer surfaces of
said diffuse reflecting lens. 51. A diffuse
46. pediffeetrefierting fsis as i ¢laigd 3 92 DPont SRifsbe OERRing W AGeflective
formng a front surface
moth-eye micro pattern.

47. A diffuse reflecting lens as in claim 5, said front surface comprising an anti-reflective

moth-eye micro pattern.

48. A diffuse reflecting lens as in claim 7, said front surface comprising an anti-reflective -

moth-eye micro pattern.

49. A diffuse reflecting lens as in claim 9, said front surface comprising an anti-reflective

moth-eye micro pattern.

56



and said third surface formng a back surface. 52. A
diffuse reflecting lens as in claimb50, said third
surface formng a front surface and said second
surface form ng a back surface. 57 53. A diffuse
reflecting lens as in claimb5l, said reflective nedium

50-%%5% EFEE lews eSS re surface area of said
diffuse reflecting formtexture. 54. A diffuse

a firgfligkidtanpyittienienaslemanichaxing 2 ansizecbndeshitfects) sagd fistswrface
being applied to an entire surface area of said

havingdi thdjesepticlf dr€C t4i0 Girdt QLI deONitNH Said 2mjordplitAlfav omprising a

reflecting lens as in claimb5l, an entire surface area

diffuseQEf)2Rh fdr kruaur f ace  conprising said diffuse
use: egﬁ%gc?;fng t§orm texture. 56. A diffuse reflecting |ens

Ln claimb5b n tire surface. ar. of .said first
e ool e R gf Basta hard Qo it g T e e,
.. texture. 57. A diffuse reflecting lens as in claimb51,
said reflgetizp pedismsfipinsedidprly bin ©4pidedt Priyta igastipaebthe light impinging
conprising said diffuse reflecting formtexture and
thereons thiedemeahie of theg mpechingmi Peipaspirepibbouet stid reffectisn miedaim, said
surface area of said diffuse reflecting formtexture.

reflecti ®8mediughl dpblieErorseld LG 1LRMS fasn tdkufé aiptsbatingddprepared first
entire surface area of said first surface conprising

surface%é%ﬁd did: ilgﬁtqmg,gﬁtﬁﬁ%hﬁg hRfm texture and said

reflecting medium belng applied to an entire surface

rea.of . said diffuse reflecti frmtexture. 59. A
= scfnRth et el e o e R e sid seconc
. conprising an anti-reflectjve coating applied to said.
light trapprgiiiingslgns dleraentdgvigg thid snd foygh siidgqep spiddgurte sartacs of gard

claim51, further conprising a scratch resistant
second Hghtttiangpmitting 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.

51. A diffuse reflecting lens as in claim 50, said second surface forming a front surface

and said third surface forming a back surface.

52. A diffuse reflecting lens as in claim 50, said third surface forming a front surface and

said second surface forming a back surface.
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applied to said front surface and an anti-reflective
coating applied to said scratch resistant coating.
61. Adiffuse reflecting lens as in claim53, further
conprising an anti-reflective coating applied to said
front surface. 62. A diffuse reflecting lens as in
53.¢h ditfpse eflepiing leay asdB simsilngpidrafleptyecmedivmibsingrapplied to an
coating applied to said front surface and an
entire sanface ared bbwid difusomflectipgdpphiteduto sai d scratch
resistant coating. 63. A diffuse reflecting |lens as
in claim55, further conprising an anti-reflective
coating applied to said front surface. 64. A diffuse
ey . g L ¢ _ o
R o B ot P Bl an
. surface d. nti-reflective coating applied to said
entire sg'@%c&aﬁa ‘?Pesﬂdg‘ﬂgﬁi‘e re@gtg]ﬂgﬁar_m EENU% di ffuse reflecting
lens as in claim57, further conprising an
anti-reflective coating applied to said front
surface. 59 66, A diffuse reflecting lens as in claim
55. Brdiffhser teflectingdenpras si plgina 5$.cmadntile svefics tian bf seodfitshgurface
applied to said front surface and an anti-reflective
compri§fakdiMgifARPIdRertOfosaigkiger at ch resi stant coating.
67. A diffuse reflecting lens as in claim51, said
front surface conprising an anti-reflective noth-eye
mcro pattern. 68. A diffuse reflecting lens as in

s6. S PH Bnectite o o0t Bl 255 R OPPL AL S B said irt surface

comprising said diffuse reflecting form texture.

57. A diffuse reflecting lens as in claim 51, an entire surface area of said first surface
comprising said diffuse reflecting form texture and said reflecting medium being applied 1o an

entire surface area of said diffuse reflecting form texture. -

58. A diffuse reflecting lens as in claim 52, an entire surface area of said first surface
comprising said diffuse reflecting form texture and said reflecting medium being applied to an

entire surface area of said diffuse reflecting form texture.

39. A diffuse reflecting lens as in claim 51, further comprising an anti-reflective coating

applied to said front surface.
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69. A diffuse reflecting lens as in claimb55, said
front surface conprising an anti-reflective noth-eye
mcro pattern. 70. A diffuse reflecting lens as in
claim57, said front surface conprising an
antj-reflective noth-eye mcro pattern. 71. A diffuse
60y &diffeseirpfipcting tena gs inclaief mfgher fomptising @ savifeh sdsistans poating

anti-reflective coating applied to said front

applied tr faixtEont ABrfack alidfah uae-refddctiee tommglapplsedas shid sehmhmredant
further conprising a scratch resistant coating

coatin@ppl i'ed to said front surface and an anti-reflective
coating applied to said scratch resistant coating. 60
73. Adiffuse reflecting lens as in claimb54, further
conpri'sing an anti-reflective coating applied to said

f surface. 74. A diffuse reflecting lens as in .
61.ch A TR It i St e ETaR b eSSt coating
~coating applied to said front surface and an
appliechigtspidrfegnt eeifaoge coating applied to said scratch
resistant coating. 75. A diffuse reflecting I ens as
in claim56, further conprising an anti-reflective
coating applied to said front surface. 76. A diffuse

62. 142 8RGE tBCHRNEnAS th B1afh 3BMuer LGy LRMRH BkiR@nfcoating
scratch resistant coating applied to said front

e . S . 5 .

o U 0 BB 05 o
i lens as in claimb58, further conprising an

coaMZanti-refl ective coating applied to said front

surf ace.

63. A diffuse reflecting lens as in claim 35, further comprising an anti-reflective coating

applied to said front surface.

64. A diffuse reflecting lens as in claim 55, further comprising a scratch resistant coating
applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

65. A diffuse reflecting lens as in claim 57, further comprising an anti-reflective coating

applied to said front surface.
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78. A diffuse reflecting lens as in claim58, further
conprising a scratch resistant coating applied to
said front surface and an anti-reflective coating
applied to said scratch resistant coating. 79. A
diffuse reflecting [ ens as in claim52, said front
065 (hrdit{Bie reEpRsnE 45 @S dnclaim P ferhes compasingg seratel gesistantgoating
pattern. 61 80. A diffuse reflecting lens as in claim
applie84q sadimnf supface sndrdhaos-reBegpive sbatingamphad fo-stief skentdh resistant
not h-eye micro pattern. 81. A diffuse reflecting |lens
coatin@s in claimb56, said front surface conprising an
anti-reflective noth-eye mcro pattern. 82. A diffuse
reflecting lens as in claim58, said front surface
conprising an anti-reflective noth-eye mcro pattern.

67.6 & diffuse reflecting lens as in claim 51, said front surface comprising an anti-reflective

moth-eye micro pattern.

68. A diffuse reflecting lens as in claim 53, said front surface comprising an anti-reflective

moth-eye micro pattern.

69. A diffuse reflecting lens as in claim 55, said front surface comprising an anti-reflective

moth-eye micro pattern.

70. A diffuse reflecting lens as in claim 57, said front surface comprising an anti-reflective

moth-eye micro pattern.

71. A diffuse reflecting lens as in claim 52, further comprising an anti-reflective coating

applied to said front surface.

72. A diffuse reflecting lens as in claim 52, 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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73. A diffuse reflecting lens as in claim 54, further comprising an anti-reflective coating:

applied to said front surface.

74. A diffuse reflecting lens as in claim 54, further comprising a scratch resistant coating

applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

75. A diffuse reflecting lens as in claim 56, further comprising an anti-reflective coating

applied to said front surface.

76. A diffuse reflecting lens as in claim 56, further comprising a scratch resistant coating
applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

77. A diffuse reflecting lens as in claim 58, further comprising an anti-reflective coating

applied to said front surface.

78. A diftuse reflecting lens as in claim 58, further comprising a scratch resistant coating

applied to said front surface and an anti-reflective coating applied to said scratch resistant

coating.

~79. A diffuse reflecting lens as in claim 52, said front surface comprising an anti-reflective

moth-eye micro pattern.
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80. A diffuse reflecting lens as in claim 54, said front surface comprising an anti-reflective

moth-eye micro pattern.

81. A diffuse reflecting lens as in claim 56, said front surface comprising an anti-reflective

moth-eye micro pattern.

82. A diffuse reflecting lens as in claim 58, said front surface comprising an anti-reflective

moth-eye micro pattern.
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