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(57) Abstract: A plate has a low birefringence and a retardation layer is characterized by a fast optical axis and a slow optical axis.
The retardation layer is positioned with its fast optical axis at a rotation angle selected to reduce an s-polarized component of light
passing through the retardation layer at a particular angle of incidence.
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Reducing reflection

TECHNICALFIELD

This deseription rolates to reducing reflection.

BACKGROUND

Light from sources of information oo the dashboards of automobiles cu cast
intages on the windshicld that are superimposed on the driver’s or passonger’s view
throggh the windshield. Liguid ervstal displays (LCDs) and other modem display devices
wsed for information, navigation, snd enterfainment systems croate karger sources of such
reliected images than the basic displays of radios and other instruments nsed i the past.
The inoreasing angle of windshields in modern. aerodynamic cars can result m more
reflections from the dashboard info the driver's field of view.

Light way also refleet from design features on the dashiboard and cast images on
the windshield that are superimposed on the deiver's or passenger's view thrpugh the

windshield.

SUMMARY

I gemerrl, in one aspect, 4 plate has a low birefringence wd & retardation fayer is

g

characlerized by a fast oplical axis and & slow optical wxds, The retardation fayer s
pesitioned with s fast optical axis at # rotation angle that rednces an s-polarized
component of Hht passing through the retardation laver at & particnlar angle of

meidence,

,,;\;

Implementations nray inchide one or more of the following featares. A faver o

prose-sensitive adbesive 8 inchaded. The prossure-sensitive adhesive has 8 low

7

birefringence. Adaver of antirefioctive material 18 included.  The mtardation yer

woludes a retardaton filon The retardation layer inoludes two or more retardation lms,

vres,

he twu of wove relavdation hys are positioned with their fast optical axes wt differat
otation angles.  The twe or more retacdation films are positioned with their fast optival
axes at the same rofation angle,  The two or more retardation filts have different
amouats of retardation. The partienlar angle of incidence 18 high as measured from a

normad vestor of the retardation faver.  The particnlar angle of neidence s low ay
i
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;

measured from a normal veotor of the retardation layer.  An LUD pancl s included.

The apparains wed to he installed in an sutorobile having o windshield, and the
retardation lover 8 posttioned to redoce the s-polarized compeonent of Hght from the LCD
pane! passing feough the retardution layer snd towards the windshield, A backlipht and
4 housing are mcluded, and the assembly is adapted to be installed tuto g dushboard of &
vehicle.

fn general, In one sspect, a method includes decreasing g reflection of Hight from a

fra

surface, the light reflecting from a vehicle window, by placing a polarizing layer between

3

the surfsce and the vebiele window, the polarizing laver being configured to absorb a

N

polarization state of the Light sooree,
Implementations may include one or move of the following features. The

2

podarization stale is substantially s-polarization for the retlection from the vehicie

.

window, The method includes affing the polarizing Taverto the surface.
In general, in one aspeet, an apparatus nctudes an objest havisg a surlace

~

that is positioned proximate to 3 window sucl that an image of the surface s reflected

{L

from the window in at least some lighting environments, and a polarizing layer positioned
betweer the surlace and the window, the polarizing Iayer having a polarizing axis that i

positioned o reduge visibility of the image reflected from the window.

st
%]

implementations may include one or more of the following features. The

window is a veinele windshield, An antireflection fayer s imcluded, The polarizing laye
wcludes stretched and dyed plastic film, The polarizing laver includes a polwiving
coating. The ;331 srizing axiy is sohstantally paliel 10 a viewing direction throngh the

3 1

face has a primarily diffose reflection. The surface has & primandy

windove,
specutar refloction, The obiect 15 a design feature on g dashboard. The obectis o speaker

bezel. The object is & design feature on a rear package shelfl

atfived to the suriuce.

i genevel, 10 one aspeet, a method includes decreasing a refleetion of Bght from
surfuce, the light reflecting from a vehicle window, by placing a polarivig layer between

3

the surface and the veldek window, the polarizing laver being configared o ahsotbr a

polarization state of the Hght source

b
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i

Implomentations may inchuade one or more of the llowing Ratwres. The
polartzation state is substantially s-polarization for the reflection from the vehicle
vy T3 . 3 3N A HONSITR Yorx eyt Tena re ¥ T St
window, The rasthod includes affizing the polanzing layer to the suriee.
{nher general aspects melude other combinations of the aspects and featurea
deseribed above and other aspeets and features expressed as methods, apparatus, systems,
program products, and In other ways,

Ciher features and advantages of the invention will be apparent Hom the

following deseription aud clatims,

DESCRIPTION

FHE 1 i g sehematie side view of a driver in g carn

FIG: 24018 o diagram of reflection of hight showing polanzation components.

FIH 28 i g graph of the reflectance of Hight as a function of incident angle.

FIG 3L s a scheraatic perspoctive view of a retardation fim,
FIOs 4 and S are schematic side views of components in & can

FHG 6 ix g schematic plan view of a driver and passenger inacar

i

\
1

a schematic cross-section view of an optical Hlter.

2

ot
T
i A

1G 8 iz a sehematie side view of a driver inacan

VI 9 is o schematic side view of components in a car.

rrd,
ey
fat’
s A
7,

IGE 10A wnd 108 are schematio cross-section views of optics {ilters.
As shows in FIGU T, an LCD soreen consist of a backlight 100 and g light valve
mied HI2 located in the dushbeard 12 of a car 10, Light froms the backlight 190 passes
through the pancl HIZ in multiple directions. Direct Hight 104 strikes ansd travels through

<(\'\
i

the pansd 102 at o low angle refative to g vector 103 normial to the pagel 102 and travels

directly from the hacklight 100 1o a driver 12, Such Bght is referved to as Hght having o

po

low angle of incidence. Indivect light 106 travels through the paned 102 ot a tugh angle

el
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relative to the normal vector 103 of panel 102 and 15 reflected by windshield 108, Such
fight 18 veforred to as Heht having @ high angle of incidence. Depending on the specific
angles fnmvodved, reflected Hght 110 may be visthle to the driver 112, causing the driver o
pereeive a reflection of the panel 102 in the windshield 108, In some cases, this reflection
i undesirable. Allematively, in some cases, for example, & heads-up display, the reflegted
hght 118 15 intended to be visible to the driver and the direct Hght 104 13 not

The amount of indivect light 106 tat is reflected by the windshield 108 to
prodoce reflected Hght 110 depends, among other things, on the polarization of the

wndirect fuht

&

pod

36, As showr in FIG 2A, ight can be characterized as inchuding

i

perpendicniar polarization components reforred fo a8 the s-polarized and pepolarized
components. These represent components of an electric field veetor oseillating, ov
vitwating, in the corresponding dreetion, Light having only one component {that is, the

other component hias 8 magritude of zero) 1s sometmes referred to by that componet,

ieht.” Consider a plane 200 perpendicular 1o a refloctive surlice 202,
sueh that veotors 204 and 206 represent the divection of travel of incident and reflected
{ight and both rays of Hght are contained within the plane 200, The s-polarized
coraponent 2042 of the incldent Hght 204 has an electric Soid vector vibrating
perpendicular to the plase 200 On and out of the page in FIG 24), and the prpolartred

20%p has an electrie held vector vibralmg i

ﬁ
Py
s
e
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3. Both components
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16 the divection of travel of incident Hght 204

I reflective surfuce 202 15 a smooth surface such as glass, the s-polarized

component 208y of tncident Hght 204 tends 1o be reflected more than the pepolarized

component 204p, which tends 1o be transmitted niore at certain angles rather than

o
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reflested, The amount of refloction for cach component depends on the angle of incidenee
&. As shown in PIG 28, for a low angle of incidence, ondy 2 small part of both the s-
polarized and the pepolarized components will be reflected, while for s highw
incidence, nearly sl of both components is reflected. In between, however, the

8 somponents behave differently. At g point 252 on the graph, corresponding o an inordent
angle of about 20°, the reflectance of the s-polarized component (fine 234) hegins o
substantially increase, while the reflectance of the prpolanzed component (line 236}

begins to substantially decrpase. The rellectance ot the p-polarized component reaches

minirnay {no reflectance at an angle €, before beginning fo increase. The value of &,

kG

f'/
o
e
Fd
o
o
¥4
#
o
S

10 depends on the index of refraction of the material of the reflective surface. The
reftaction for most materials vardes slightly with the wavelength of the ineident light. The

vertival axis of the graph is based on an index of refraction s equal to 1.5, For other

indices of refraction, the vertical axis of the graph would be different. The average
reflectance (line 258} of the two components, equivalent o Hght having squal s-polarized
16 and pepolarived components {or natirad, unpolarized lght), remains fow until abowt 6,

and then beging 1o increase, such that all three lines approach complete reflectance as the

Eo

¢ of incidency approaches $0°,

I
=l{.§§§.

Retwwuing to FHI 1, one way to decrease the brightness of reflected light H s w
b sure that the indivect Hght 106 hus o small s-polarized component and large

pepolarizad component, refative to the windshield 108, s that most of the indirect light

Pt
]

106 incident on the windshield 108 will be trunsmitted. As shown in FIG 3, a retarding
{thm 300 (also known as a polarization rotater) reorients the polarization of light passing

b

through it. Commercially available retarding films inchude the OptiGrafix ™ retarder

i
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flme avaiable fom Grafix Plasties, Cleveland, OH. A retarding fln hag two opticsl

~
-~

axes, a fast wais ¥ and aslow wass (m FIG 3, | and § are orthogonal o cach other,
the plane of the retarding film 300, rotated 43% from the edges of the filmy}. The rotation

-

o the fiim desoribes rotation of the film about a normal vector throngh its center, and is

measared by the angle between the fast axiy and some external reference, sael as the

LR

sdge of the film, Depending on the orvientation of the film, the speed of Light passing

1t

1 be different in the two duections. The speed of mcident light

=

vitgating along the fast axts T will be faster than the Lght vibrating along the slow axiss.
As r result, the polarization of Bnvarly polarized light can be rotated.
For examaple, in P 3, incident hght 302 has a relatively larger component 3¢

and 2 refatively smaller componant 3028 resulting in ¢ pet polanzation 3020, Retarding

{lm 300 effectively rotates the polatization of incident Hight 302 so that exiting Beht 302

fias a relatively smaller component 302s" and a relatively larger component 3021,

o

resulting in a net polarization 3020 & a substantially different angle than the original net

]
=
g

rirer
o
=
P
e
Py
g
e
oy
x"\
D
e
=
‘
St
mr

the retarding film depends on 18 orizmtation relative 1 the
volarization of the Tncoming Hght, its thickness T, and the angle of teidence &, The
smount by which cach component is shortened or lengthened depends on how much of

o

the retarding Sim material the Hght passes through. Light passing through the filmat
¥ B B

e

Tnpn

b

incident angles other than perpendicular passes throogh a greater amount of material,

ot I the case of & dashboard-mounted LD panel 102, the g

b

git

woredsing 1S St from
the LOD has & known polarization and passes through the panel 102 and strikes the

windshield 108 af known angles. As shown in FIG. 4, a thickness of retwding film 300

b
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ean be selected aud the film positioned between the panel 102 and the windshicld 108
such that the indirect fight 106 will have a relatively larger ppolarired componemt H06p
and smaller s-polarized component 1065 and thereby minimize s reflevtion by the

windshield 108,

5 fn the example of FIG 4, the retarding lm 306 i aminated on g low-
birefringence plate 400 10 form a filier 402, Birefringence is the property of & material
where there e different indices of relraction depending on the direction of the light

passing through the material, Retardation flms have high birefringence. A low-

.

hirgfringence plate s one v which the index of refraction of Beht 15 nearly the same for

Lt

3 »

ul 1g theretore the same {or both orthogonat components of polarization,

s

e}

all directions ay

: .

and 13 used i thix example to redues any effect the plate 408 may have on the
polarization bevond the effect of the retarding filns 300, ARaching the retarding film 300
1 the plate 480 sesures that the retarding film 300 13 positioned at the proper incident
anglea relative to the light 106 from the LOD backhight 100 and LOD peaied 102 and ot
15 e proper rotationad angle relative to the horizontal and vertical axes of the LOT panel.

The birelringence plate 400 also protects the retarding film 300 from damage, separating

H from the environment. Commercially available low-biretringence plates include the

{Clavex® brand made by Nitto Jushi Kogvo, Toloyo, Japan.

With e arvangement, g retarding Bilm configured to assure that Heht pagsing

pay

3

20 through at a high angle is p-polarized relative to the windshicld 108 can have the
beneficial side effect of inoreasing the brighiness of the LOCD when diregtly viewed by a
driver wearing polanzed sunglasses. Polarized sunglasses are typically designed to black

b

s-polatized fight (since sunlight reflected off 8 horizontal surface, such as the ground or

SUBSTITUTE SHEET (RULE 26)
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water, will be s-polarized relative (o that surface). Sinve Ught from small and medium

size LD soreens is typically polarized at 8 43 degree angle relative to horizontad, half o

the energy of such el is blocked by polarized sunglasses, decreasing s apparent

brightiness, A retarding film configured to rotate the light to have a farge pepolarized

component selstive to the windshield 108 can also be arvanged to rotate the direst Hght

e

14 1o have a large p-polarized component relative to the driver’s sunglasses.

At -

In some examples, as shown in FIG 5, the filter 402, inchnding the retarding 8im
360, 1 placed between the panel 102 and the windshield 108, but not in the driver’s ficld

¥

of view, This can allow the filter 402 and the rotarding filin 300 1o be raduesd in size, 88

ke

only a small aperture s necessary to ntercept all of the Hght 106 shining fom the LCD

ishicdd 10

P o the win

In some examples, it 1s desirable to reduce the reflection of the LOCD screen for
both the driver aad the passenger, who may view the reflection in the windshield a
different compound angles g and @, especially if the LCD sereen 18 angled wowards the
driver. as shows in FIG &, Some indivect light 106d strikes the windshicld 108 and
reflevted to the driver at one angle @, while other indmrect Hght 106p stribies the
windshield 108 at o differews angle @, An angle of polarization that reduces the intensty
of the reflected Hght 118 sean by the driver 112d might increase the tmtensity of the
yetlected hight Vi0p viewed by the passenger 112p. In soch a case, the refarding Hln 30
may beconfigured to achieve a polavization that reduces the reflection for both driver and
passenger, thongh typivally not to as great an extent as could be aclieved I i werg

aptinized for anly one seating position. Similarly, the actual position of the driver and

passenger wall vary with the height of each and the posthion of their seat. The retarding

SUBSTITUTE SHEET (RULE 26)
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il ey be configured o optimize the reduction in reflection for the greatest range of

eamm “’f{‘i\iiiﬁ‘h

Retarding fims are generally commercially available fna fiote set of retardation

o

values, As shown ta FIG 7, mudliple lavers of retarding film nray be combined o achiove

[

the vetardation values needed 1o produce the destred adjustment to polarization, Layers of
refarding i 3008 and 300b are adhered to cach other, 1o the fow-birefringence plate
400, and to an wnderlving substrate film 700 with a pressure-sensitive adhesive {PSA}

v

T having 2 low birgfnngence, such as the optical adhesives avatiable from Adhesives
Ao £ ¥ p

Research, (len Rock, PAL Anti-reflective coatings 707 ard 708 are deposited or adhered

b

& to the top awd hottom of Rlter 402 to help prevent reflections from the top and botlom

o

surfaces. The assembled filter 402 iy separated from the LOD panel 102 by an air gap

710 Different layers of retardation films may be positioned with their fast axes at

B ] ¥

different sotational angles to achieve a desived effect. The speeific rotational angles

ofe of the windshield 108 relative to the LOD pane} HIZ2, the

= Ry

chosent will depend on the an

Py
wn

positions of the driver and passenger, and the polarization angle of the Hglt generated by

wavelength of S60 nm and & Hin with 300 nm of retardation at a wavelength of 360 am

g

with thetr fast axes rotated 13 degrees counterclockwise frony the vertical axis of the LOD

yroduced the minimem amowt of reflection from the windshield of g 1est vehicle for

b

20 both the driver and passenger positions. In another case, two lavers of 230 nm retardation

film were each rotated st 90 degrees relative to each other with the back layer rotated 14

Py

s

£

degrees counterclockwise from the screen horizontal and the front fayer rofated 14
degrees counterciockwise from the seren vertical.

39
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Anothey implementation concerns the reflection of ight from the dasiboard or
ahiects on the dashboard. The reflection from an object on the dashboard may reflect

from a window and form an image that is a disteaction to drivers or passengess in the

vehicle. By adiding a polarieing layer between the object and the window, the

\)v
i
foesl

arfxation of the reflection from the object is converted from natural polanration o -
podarization. This reduees the reflection from the window and sobves the problem of the
disiracting image, The objcet may reflect Hght primacily n sll divections (ditfose

reflection), or it may reflect ght primarily in one direction with the angle of feidencs

equal 1o the angle of reflection (speeular reflection).

In the example of FIG 8, vehicle 800 has viewer RUZ, dashboard B34, surface 808,
window 817, perpendicular 818, and incident angle 820, The bold arrows show hight rays

that form fmages. Outside Heht 808 passes through windovw 812, diffusely reflects from

Ly

surface 806, and forms directly reflected fight 816, Outside lipht 808 alse diffusely

reflects from surface 866, forms indirectly reflected light 810 which impinges on window
812 af incident angle 820 (neaswred from perpendicular 818), specularly refiets from
LG and

window 812 and forms window retlected light 814, Both directly reflected hight

.

window reflected light 814 form images vistble fo viewer 802, Viewer 802 may be:

driver or a passenger in vehicle 800, Window reflected hight §14 forms an image of the

i

reflected Hght from surface 806 in the window. The image of surface 806 15 undesirable
hecause it 18 superimposed on and interfores with the viewsr™s image of the srrounding

sviromment,

In the example of FIG 9, oudside light 908 passes through window %4, passes

through polarizing laver 902, mpinges on surface 900, speeulardy reflects from surlice

it
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200, forms Hight 914, and forms an image visible to viewer 906, Another ray of outside

&

tght 10 (propagating i & difforent direction than the direction of putside Hght $08)

b

passes through window 904, passes through polarizing laver 902, specularly reflects from

N
7

surface Y00, forms Heht 912, impinges on window 904 at incident angle %24 {measured

from perpendicular 8223, and specularly reflects from window 94 o form weak Heht

916 {ay explained later) that dees not form an image visible to viewer 946,

~~~~~

In FEG 9, strong hght rays are shown with bold hnes and weak Hght rays are
shown with doted lines. There are two polarization states shown prpolarieation is
shown by g short row perpendicndar to the direction of Hight propagation. S-
polanization is shown by a dot at the base of the p-polarization arrow signifving
polarization in a divection perpendicular to the plane of the page. These polarization
states are defined with respect to the reflection plane for window 904, The reflection
plane i defined at the plane that includes both the Incident light ray and the reflected

1

lpht ray. 1o thix sxanple, the reflection plane for window 904 15 the same a3 the
reflection plane for surface 900, Outside Hght 908 and outside light 910 have natural

polarization which is signified by having both a pepolarization arrow and an -

polarization dot,

in general, @ polavizing laver has g polarization axis which s defined to be the

Of/r

axis in the same plane as the polarizing layer which is parallel to the direction of the
polarizing laver that passes pepolarized light. In FIG %, polarizing laver 902 Is rotated so

that the polarization axis v in the same plane as the p-polarization arrow. With this

orientaticn, polanzing layer 902 will transmit p-polarization and abserb s-polarization.

L
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{y other words, the polarizing axis of polarizing layer 902 i substamtially parailel to the
o other words, Se polavizing axis of polarizing layer 902 13 substantially paraiiel to the

siewing direction through the vehicle window

Catside light 908 with natural polarization passes through polarizing layer 962,

and becemes prpolarized Hght 914, With polarizing laver 902, the image of surface SO0

&1

is gbout 50% weaker i brighiness than what 11 would be without polaridng layer 982,

Outside hight 818 with natural polarization passes through polarizing layer 942,
and boeomes ppolarized Hght 812, As shown in FIG 2B, the reflection of prpolatized
Hight 916 from window 904 18 at an intensity less than or oqual to approximately 9% for
ncident angles less than roughly 70 degrees. Incident angles near 60 degrees are typical
1 for the dashboard and Hront windshield geometries of many awtormobiles, The weak light
916 forms an image that is much reduced in brightness relative to the Bmage that ferms

weithont podariaing layer 902,

In the oxample of FIG 10A, polarizing layer 930 covers surface %40, Polarining
tayer 930 includes protective tavers 930 and stretehed, dyed plastic layer 960, Protective
15 lavers 850 may be muade of velluloge triacetate. Stretched, dyed plastic Inyer 960 may be

made of polyvinyl acetate, Optional antireflection coating 970 may be added (o reduce

the rellection from the top of layer 934,

In the sxamnple of FIG 108, polarizing layer 990 covers surface 940, Polarizing
laver 994 18 2 polarizing coating. The polarizing costing may be a liquid crystal matenal

20 apphisd with a-wel roller process. (ptional antirefleetion coating 976 may be added to

redhice the reflection from the top of layver 990,
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In FIGS, 10A and 10B, the polarizing laver forms an optical filier that iransmits

ome state of polanization and absorbs another slate of polarization, Polarizing layer 930

or 994G may be sttached to surface 940 by Tanunating o surface 844G, Altematively,

~,

polarizing laver 930 or 990 may be attached 1o surface 940 by pressure sensitive

adhestve, UV-onre adbestve, or other sttachment methods. Polarizing layver 936 or 99§

= v

may be placed o front of surface 940 without making an attachment. Surface 940 may

b the dasitboard Hself, or may be a destgn featare on the daghboard. Design foatures ax

o

surfaces that have distinetive colonngs or textures that highlight specific areas for

L

ornamentation purpeses such as a speaker bezel or alogo.

=

3

The vebicle may be an automobile, airplane, ship, or other velucle that has &

3

window, Any fransparent or transtucent surface may be constdered a windew. Windows
may ciude windshields, and sunreofs. The windows may be locate d at the front, rear,
stdes, or other areay of the vehicle. In the case of an autowmobile, the Trond window i3
generally located close to and above the dashboard and the rear window i generally

incated elose to and above the rear package shelfl The design feature may be on the

&

H 4

dashboard, on the rear package shelf, or in another area of the vehicle.

‘i

In some mplementations, the s-polarized component of light passing Bwough the

retardation layer 18 raduced for purposes other than reducing window reflections in g

w

Uther implomentations are within the scope of the claimy, For example, the

X

X

retarding fim may be included in the LCD sereen as part of the manufaciuring process, &

display based on l'i_a:;uic} erystal on siticon (LCOS) or other techuology could be used.
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WHAT IS CLAIMED IS
i, An apparatus comprising
& plate having tow birefringence, and
a retardation laver characterized by a fast optical axis and a slow optical axig,

and in which the retardation layer is positioned with is fast optical awisate
rotation angle that reducey an s-polarized component of light passing through the

refardation faver at a particwdar angle of incidence.

to
5

The apparates of claim | also comprising a laver of pressure-sensitive adhesive.

) The apparatus of claim 2 in which the pressure-sensitive adhesive has g low

4. The appasatus of elaim 1 also comprising 2 laver of antireflective muaterial.

5. The apparatus of claim 1 in which the retardation layer comprises 8 relardation
film

& The appavatus of claim | iy which the retardation layer comprises two or more

vetardation films.

7. The apparatus of claim 6 in which the two or more refardation films are

postiioned seith thelr {ast optical axes at different rotation angles.

s

8. The apparatus of claim § in which the two or mare retardation films are

-

positioned with their fast optival axes at the same rolation angle.

3. The apparatus of Claim € ty which the two or more retardation fiims have different

£y

amoany of relardation.
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1. The apparatus of claim 1 in which the particular angle of incidence is high as

smeasured feom & normal vector of the retardation layer

t1. The spparatus of claim 1 o which the particular sngle of ingidence 15 low ay

233

measured from a normal vector of the retardation fayer.

-
ey
_
gt
1224
%
.
n,v,

apparatus of claim 1 also comprising an LUD panel.

i3 The spparatus of claim 12 in which

the apparatus is configured 10 be ingtalled i an avtomobile having & windshiekd,

and

the retardation fayer Is positioned to reduce the s-polartzed component of gl

¥

from the LOCD panel passing through the retardation layer and towards the windshield.

Mo Amethod comprising

decreasing reflections from a light source by placing » film between the light
sourge aud a retloctive surface, the il being configured to rotate & polarization of hght

from the hight source,
15 The method of claim 14 in which the film i3 configred to rotate # polarization of

fight from the Baht source by decreasing 8 magnitude of 8 polanization component of the

~

ight that 18 perpendicudar o @ plane defined by the angle of incidence of the Hght on the

reflective swface.

17, The method of claim 14 in which the reflective surface comprises a windshield,

I8, Anapparatus comprismg
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b

)

>

oy

8

-t

WO 2007/109516 PCT/US2007/064121

an obiect having a surface that is positioned proximate 1o & window such that an
image of the sueface i reflected from the window n ot feast some Hghting environuments,

anid

o polarizing laver positioned between the sarface and the window, the polarieing

=

fayer having a polarizing axis that iy positioned to reduce visibility of the image reflected

by

from the window,
19, The apparatus of claim 18 in which the window s a vehicle windsheld.
20, The apparatas of claim 18 alve comprising an antireflection layen

210 The apparatus of elaim 18 1y which the polarizing laver comprises stretched and

dyed plastic filn

,.)

i3

2. Theapparatus of lain 18 in which the polarizing laver comprises @ polasizing

ceating.

23 The apparatus of claim 18 i which the polarizing axis is substantially parallelNo s

viewing dirsction trough the window,

240 The appavatus of cladm 18 i which the surface has a primarily diffuse reflection.
350 The apparatus of clamm 18 1n which the surface has a primaniy specular rellection,

26, The apparatos of elaim 18 in which the object is a design foature on a dashbosrd,

27 The apparatuy of claim 18 1owhich the object 18 a speaker berel
28 The apparatus of olaim 18w which the objeet 19 a design Teature on g sar

vackage sheifl

29, The apparatus of claim 18 in which the polarizing layer is allixed to the surfaee.

i Amethod comprising

&
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£

decreasing o refiection of lipht from a surface, the hight reflecting from a vehic
window, by placing a polarizing layer between the surface and the veldele window,

polarizing layer being configured 1o absorb a polarization state of the Hght source.

31, Themethod of claim 30 in which the polarization state is substanially s

polarization for the reflection from the vehicle window.
33 The method of claim 30 further comprising affixing the polarizing laver to the

surface.
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