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The second or rear surface 4 is configured as a linear incremental specular reflector. The facets 5 of this
incremental surface are separated by riser steps 6. A reflective material 7 such as aluminium is coated onto
the rear surface 4 of the sheet to achieve a specularly reflective surface. Each facet is inclined at an angle Oy
‘50 varying with respect to a base line 8 which is parallel to the front surface 3 of the sheet. 50
For design purposes, geometric ray tracing techniques are used to calculate the desired angle 8y, for each
facet. For these calculations the effect of the diffusing particles is ignored. Once the geometry of screen has
been established, the effect of the diffusing material is considered by superimposing a diffuse scattering
lobe 9 around each of the design rays 10.at the exit point on the first surface of the screen.
55 Figure 2 shows how a plurality of facets 25, 26, 27 are oriented to reflect an image projected from a source 55
20 to one narrow viewing zone 21. The angle 8y for each of these facets is different. Thus, rays 22, 23, 24
incident upon facets 25, 26, 27 located at various locations on screen 28 are directed toward viewing zone 21
by selection of an approptiate @ for each of these facets. The scattering effect represented by lobes 29, 33; 34
of the diffusion material of screen 28 defines the size of viewing zone 21. The angle Oy for each of a different
60 group of facets is similarly selected to reflect the image to another vxewmg zone. This is further explained 60
hereinafter with reference to Figure 3.
In Figure 3, a plurality of viewing zones are defi ned for design calculatlons respectlvely by observers A, B, -
C, D to receive an image projected from a source 30 The aggregate of vuewmg zones defines the useful

viewing area.
For a typical projection T.V. application the |ncremental facets would extend vemcally upanddownonthe g5
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elis a cross sectional view showi ng the structure used in a
p g ction screen according to the present invention; 40 Figure 2 is a
s-section show ng how t he constructi-on of Figure 1 is used to redirect
a proj ected i nmage 40 towards a single viewing zone;, and Figure'3 is a
brokemz croeB2segsEa@ showi ng a projection screen-according to the present
I nvent-ofi—tn—the—st
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*Asa percentage ofthe center in foot lamberts. : :
This is in.sharp distinction to conventional prior art screens in whrch rmage brrghtness drops off asone
moves away-from the principal axis or projection axis of the screen. :
60  Asthe thickness or amount of silica increases, the center brightness decreases, but the screen becomes 60
more uniformly illuminated. The screen.contrast of the diffusion Fresnel.lens screen, for all film thicknesses,
is approximately double that of the conventional reﬂectrng lacquerscreen.
It is also important to note that the Fresnel lens is designed in such a manner that the average screen top :
) and screen bottom luminance values become uniform, while in the reflecting lacquer screen the screen top
65 luminance.is only one third that of the bottom. Thus the Fresnel lens has redirected the majority of the 65
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inclined at an angle [ERR] to direct a'portion of 5 the imge to [
particul ar view ng zone: For exarrpl e, -facet 32A of cluster 32 is inclined

at an angl.e [ERR] such that it directs an incident ray toward viewi ng zone
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20 A conpgsidkih Tﬁ J' % % h E‘E elo d?ﬁ?h%‘%?%suggcelfﬂl ose
acetate bUByrpa td?&]kd’ﬂi%’cre%ﬂ&b&arﬂﬁﬂﬁﬁﬂésch}éd‘h&bﬁ Wth Ebferdn&é]lﬁﬁg&l’e3mtﬁé’ of orm
quart z pasccomapaaging daging Xt r uded on a 1.91 cm (0. 75 inch) extruder
(manufactured by C. W Brabender_Instrunents, Inc., Hackensack, NJ) into
0. 0254 cm (0. 010 i Nediga,or B B stebarery (0ffce, Byl Cayabrlrding comal Libhec XD, sGridy, (sﬁ 020 i nch)
thl Ck fl | m at thePulfllshari Thva?la Olflcé I;Fﬁgxp-naaltmﬂ IBu ldln&s,OLﬁ\m, h H\é.;fro ich copies may be obtained.
25 Zone 1 at [ERR], Zone 2 at [ERR], Zone 3 at [ERR], Zone 4°'at [ERR] and
die at [ERR]. In a secondary platen pressing conpression nolding cycle, one
side of each filmwas thernmally enbossed 30 with a nickel electro-forned
st anper containing a specially designed Fresnel |l ens while the opposite
-side 30 was enbossed with a chrone steel backplate containing a matte
finish. The conpression nolding was conducted in a steam heated - water
cool ed hydraulic press (Mdel 12-12-ST manufactured by Wabash Metal
Products Canpany, Inc., Hydraulic Division, Wabash, Ind.) to a maxi num
tenperature of [ERR] ([ERR]) and 14.1 kg per square centineter (200 pounds
per square inch) with 35 a conplete cycle tinme of approximately five
m.nutes. The sandwi ch was cooled to [ERR] ([ERR]), renoved 35 fromthe
press, and separated fromthe stanper and backpl ate. The grooved surface:
was vapor deposited with from800 to 1 000A thickness of alum num An
adhesive may be applied to the rear surface nmechanically attaching the
screen to a substrate. The screen | um nance and i nage contrast were
determ ned according to ANSI/NVA Ms-12 standard and 40 conpared to a
metallic | aequer coated screen while nounted in a "Valiant" projector
(manuf actured by 40 Realist). LUM NANCE
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5 CLAIM5 10 1. Af oo T] o o oA s T e .S 02 orporating .
a transl ucent | am#&#ﬂﬁuﬁr’g{;@%ﬁf #sfSerbamprg) Buildings, London, %P:aapmf,é ‘%@, mgd%t%ameheet
having a first major surface with a matte finish for reducing. specul ar
reflection therefrom and a second major surface configured as an

i ncrenental specular reflectorfor directing light to a plurality of view ng
zones, such increnental specular reflector having a |inear array of
inclined facets arranged in a plurality of clusters, a particular inclined
facet in each of said plurality of clusters serving to 15 redirect
projected light toward a particular one of said plurality of view ng zones.
15 2. A front projection screen according to Caim1l including an adhesive

| ocated on the second surface for nmounting the screen on a substrate. 3. A
front projection screen substantially as descrl bed herein with reference to
Figure 3 of the acconpanying draw ng.
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GB 2 048 514 B 3 reflected light for off axis viewing. To further
enhance the uniformty of illum nation, the screen of either enbodi nent may
be curved slightly to control light distribution in the plane not

controlled by the increnental surface. Thus, to any single-observer within
the view ng area, the screen will appear uniformy bright, both from5
side-to-side and fromtop-to-bottom

5 CLAIM5 10 1. Afront projection screen conprising a shéet incorporating
a translucent |ayer of li.ght diffusing 10 particles, said sheet
having a first major surface with a matte finish for reéducing specul ar
reflection therefrom and a second rmjor surface configured as an

i ncrenmental specular reflector for directing light to a plurality of

vi ewi ng zones, such incremental specular reflector having a linear array of
inclined facets arranged in a plurality of clusters, a particular inclined
facet in each of said plurality of clusters serving to 15 redirect
projected light toward a particular one of said plurality of view ng zones.
15 2. A front projection.screen according to Claim1 including an adhesive
Iocated on the ;econd S X mount i ng the screén on . a-substrate. 3. A
froni p@qreetl )7 SCI e st anlealkl y.ras -desgri-bed::her erri-wi t h- f-ef er enge.
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