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PRI SVMATI C | LLUM NATORFOR FLAT PANEL DI SPLAY The present inventfmm-bel ates &5
to fl'at. panel displays, such as liquid crystal displays and the I#e, and,
nore particularly, to a novel prismatic device for efficiently and :
uanorniy illuminating a tranhsm ssive flat-panel display. It is well known
-that, in order to eff|C|entIy back-light a transm ssive flat panel display,

such as a RD-18,846

PRISMATIC ILLUMINATOR
EQR_FLAT PANEL DISPLAY

The present invention.relates to flat pahel
displays, such as liquid crystal displays and the like, and,
more particularly, to a novel prismatic device for
efficiently and uniformly illuminating a transmissive flat

S panel display. ' | '

It is well known that, in order to efficiently
back-light a transmissive. flat panel display, such as a
liquid crystal display and the like, a planar radiator is
required at the rear of that display. Typically, the light

10- source is a fluorescent lamp which is usually placed in a
- reflective cavity, where the cavity size must be relatively
large to allow the iight from the source to be sufficiently
intégrated to substantially uniformly_illuminaté the rear
surface of the flat panel display Generally, these cavities’
15 are very much larger and thicker than is desirable for
lllum;natlng the relatively thin displays. It is therefore
highly desirable to reduce the overall size of an illuminator
utilized for uniformly and efficiently illuminating a flat
panel displéy} such as a liquid crystal display and the like.
20 T

In accordance with the present invention, an
illuminator for a flat panel display, such as a liquid
crystal display and the llke, utilizes at least one light

- source and at 1east one prism having total-internally-
© 25 reflectlon at all but its front-surfacg. Multiple 1mages'of
the 56urce(§) are provided over the front prism surface. A
reflective coating can be used on at least one of the
 dilluminator prism surfaces, so as to increase the total
poftiod of the light from each source di:é;ted from an
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liquid crystal
rear of that display. Typically, the light source is a fluorescent |anp-
which is usually placed in a reflective cavity, where the cavity size nust
be relatively large to allow the light from2he-source to be sufficiently
integrated to substantially uniformly illumnate the rear surface of the
flat panel disp

thicker than is desirable for illumnating the relatively thin displays.
is therefore,

It

10

display and the like, a planar radiator is required at the

|l ay. Cenerally, these cavities are-very nuch | arger- R€18,846

illuminator surface toward the display. When used with a
liquid crystal display and the like, wherein very uniform
illumination is desired over the entire display,.a_diffusion
member, formed of opal glass and the like, may be used; the
diffuser may be spaced in front of the illuminator surface,
to provide an optical cavity of selected extént. The sources
may be located within the prisms, or may be arranged
colinearly with the elongated axis of each prism.

In presently preferred embodiments, the light
source is at least one fiuoreséent lamp, of either an
elongated or U-shaped form, contained within a single or
multiple-piece, multi-faceted prism having a selected highly-

reflective coating on selected surfaces thereof.

15
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The features and adVantagés of the invention may be
better understood from the following detailed descrlptlon
when consxdered in conjunction with the associated
drawings, in whlch: '

Figure 1 1s a partlally-sectlonallzed oblique view of
a first prlsmatlc illuminator embodying the 1nventlon, and
of a flat panel display with which it is used;
Figures 2 and 2a are respective front and bottom

-views .0f the multifaceted prism utilized in the

embodiment of Figure 1; _ _
Figure. 3 is a partially-sectionalized oblique view
of another prismatic illuminator, in accordance with the '
prinéiples of the present invention;
Figure 3a is a top view looking into the prismatic
illuminator of Figure 3, and useful in appreciatihq the
felationship of the various elements thereof; and
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hi‘ghty .desi rabl e to reduce the overall size of an illuninator utilized for

uni formy and efficiently illunminating a flat panel display, such as a

liquid crystal display and the like. In accordance with the present
“invention, an illumnator for a flat panel_glgplay, such as a liquid
.¢crystal display and the like, utilizes at | &ast one |ight sour ce and at

| east one prlsn1haV|ng total-internally- reflection at all 'but |t {é”H45
surface. Miltiple images of the source(s) are provided over the fron
prismsurface. A

Figure 3b is a plan view of an end member useful in
fabricating the prismatic illuminator of Figure 3.

Referring initially to Figures 1, 2 and 2a, a
5§ display system 10 utilizes a flat panel display 11, Such as a
flat liquid crystal display (LCD) and the like, of '
transmissive form and recéiving-substantially uniform -
.illumination from a first embodiment 12 of a prismatic
illuminator in accordapcé with the principles of the present
10 invention. Illuminator 12 utilizes at least one light source
14, each contained within an aperture 16a of an associated
prism member 16; a front face 16b of each prism is
juxtaposingly aligned witﬁ all other prism front faces, to
provide a substantially planar surface from which the
-15 illuminétion_is transmitted to display 11. A plurality pn of
elongated fluorescent lamp light sources (here, p=3 sources
14-1, 14-2 and 14-3) are utilized, with the lamps.béing _
placed with their axes substantially parallel to one another
and to the illuminator front faces 16b. A like plurality n
20 of prism members 16 are used. Accordingly, there are n=3
' prism members 16-1, 16-2, 16-3, each elongated in the
direction of the associated one of lamps 14-1, 14-2, or 14-3,
with the lamp being placed within an axially-extended
aperture 16-la, 16-2a or 16-3a of the prism, and located
25 parallel to the co-planar prism front faces 16-1b, 16-2b and
~ 16-3b, respectively. The prism member bottom surfaces 16-1x,
16-2x and 16-3x are substantially coplanar to one another,
substantially perpendicular to the front prism faces, and
substantially parallel to the coplanar prism top surfaces 16-
- 30 1y, 16~-2y and 16-3y, which are also substantially
- perpendicular to the pr;sm front faces. Top and bottom end
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reflective coating can. be used on at |east. one of the illum nator prism
surfaces, so as to increase the total portion of the Iight fromeach source
directed from an -2 - illum nator surface toward the display. Wen used
.Wth a liquid crystal display and the Ilke wherein very uniform

members 18-1 and 18-2, respectively, are fastened with
suitable fastening means 20 to suitable formations 20' .in the
prism top and bottom surfaces; it should be understood that
the pfism top and bottom surfaces, and therefore the planes
5 of the fastening members 18, need not be substanﬁially
perpendicular to the prism front faces 16-ib, (where 1<i<n ‘
and n is the number of sources/prisms, being'3'in the present
example), although such substantially-perpendiculai
disposition may be quite useful in the retention of the
10 adjadent display 11, and other parts of thg structure. It
will be seen that each of the substantially-rectangular flat
top and bottom members 18 has a set of apertures, e.g.
apertures 18-la, 18-1b and 18-1lc¢, closely passing the
~associated end of an associated-lamp 14 therethrough, for
15 1lamp retention purposes. Additional lamp-retention means,
' such as resilient glue, rubber grommets and the like, can
also be utilized. : : -
Each prism member 16 (as best seen in the front )
view of Figure 2 and the top view of Figure 2a) is formed of
20 a substantially transparent material, such as a plastic and
the like. The cross-sectional shape of each of the
illustrated prism members 16-i is that of an isosceles
triangle with corner'ahg;e 0 (here, © =45°) and with the rear
cornei, opposite front face 1l6-ib, being inverted, about an
25 inversion line 16i, so that the cross section is
substantially W-shaped and symmetric about a prism member
centerline lé6-ic, orthogonal to each prism member front face
16-ib and substantially equally spaced from that prism .
member's opposite front corners 16-idl and 16-id2. Each pair
30 of prism side surfaces 16-isl and 16-is2 converge towards the
prism member centerline 16-ic but do not meet, terminating
instead at a pair of substantially right-angle corner 16-iel
and 16-ie2, equally spaced from both the prism member front
surface 16-ib and centérline 16-ic. The prism member then
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i I'lumi nati-on is desired over the entire display, a diffusion menber, forned
of opal glass and the |ike, may be used; the diffuser may be ‘'spaced in
front of the illumnator surface, to provide an optical cavity of selected
exfent. The sources may be |ocated within the prisnms, or may be arranged
colinearly with the elongated axis of each”Brism In presently preferred
enbodi nents, the light source is. at |east one fluorescent |anp, of either
an el ongated or U shaped form contained within a single or RD-18,846

‘'has a pair of substantially-symmetrically-disposed minor side
surfaces 16-is3 and 16~is4 (see the left-hand-most prism 16~1
of Figure 2a), which converge towards the prism centerline
16-ic forward of inversion line 16iv to meet at an inversion
5 corner 16-if, which is typically a 90° corner, located upon
the prism member centerline 16-ic. Thus, each prism member
16~-i is formed with four facets (faces 16-isl through
"16-is4), of angles selected so that, when coupled with the
selection of the piism member material, cause total internal

10 reflection of light incident upop those four prism surfaces.
Thus,“light from each lamp 14-i is reflected from the
surfaces of the associated prism member 16-i to exit at
single front surface 16-ib, which acts as-a plane radiator.
When the co-planar prism front surfaces 16-ib are viewed,

15 -“this surface appears to contain and be filled with multiple
"images of the different portions of the'surfaces of lamps 14.
Thes; images occur, and will be seen, due to the prism facet
surfaces acting as mirrors and each reflecting a different
portion of the lamp surface. Additional lamp light, not

20 totally- lnte'nally-reflected at the surfaces, can be
prov1ded, after at least one reflection, by providing a
coating 22 of the prism surfaces 16-isl through 16-is4 with a
-suitable material. Such a material might be fumed magnesium
oxide, although a more convenient coating is the

25 reflecting méte:iai sold by Eastman Kodak as their coating
material No 6080. Utilization of such extremely high
reflectivity coatings will not significantly interfere with
the total4internal-reflection at the prism member surfaces,
but will reflect any non-internally-reflected light.

30 - Referring now to Figure 3, 3a and 3b, a second form
of novel prismatic illuminator 10* is shown, which removes
the light sources imaée;, so that.a transparent liquid |

- crystal display 11°', and the like, can be illuminated with a

- more diffuse light. Here, the light from at least one U-
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mul tipl e-pi ece, multi-faceted prismhaving a sel ected highly- reflective
coat'ing on selected surfaces thereof. The features and advantages of the.
i'nvention may be better understood fromthe follow ng detailed description
when considered in conjunction with the associated draw ngs, in which:
Figure 1 is a partially-sectionalized obllqu@ View of a first. prismatic

Il  um nat or enbodyi ng the invention, and of a flat panel display w |
it is used, P P é&%eqs

shaped light sources 24 (and specifically a pair of'U-sbaped'
fluorescent lamps 24-1 and 24-2), is directed, partially
directly and partially via reflection in associated prism
members 26-i (here, members 26-1 through 26-4), through a
5 diffusing member 28, forming the forwafd'surface of an
optical cav1ty 10'a of the illuminator. Advantageously, the
diffusing member 28 is formed of a material, such as opal
glass and the like, which will have very little light
absorﬁtion. Here, the prismatic structure associated with
10 each light 'source 24 has a plurality (e.g. 2) of prism ' N
members 26. Each,priém membernhas a substantially triangular
cross-section, with the rearward corner 28-ia being removed
along a surface substantially parallel'té.the prism front
surface 26ib, to aid in reflection of source light in the
15 desired direction. A reflective coating 28-i is used upon
the diagonal surface 26-ic and corner 26—ia.of each prism,'
with extensions 28-1a/28-1b, 28-2a, 28-3a and 28-4a/28-4b
therefrom so positioned as to reflect additional light not
initially directed from one of sources 24 toward the displ;y
20 11' to be illuminated. Additional reflector sheets 28-5 and
28-6 are provided between the arms of the U-shaped lamps, and
are positioned.by rods 30-1 and 30-2, extending from top
member 32-1 to bottom member 32-2. Each of members 32, in
addition to apertures 32a for passing fastening means 34a
25 engaging'formation 34*' in prisms 26, has other apertures for
passing other fastening means 34b engaging formations 36' in
one of ‘a pair of side support members 36; side members 36-1
and 36-2 increase the structural integrity of illuminator 12°' -
and help maintain diffuser 28 and/or display 11' at the
30 proper distance and location with respect to the light
sources and/or prisms. The top end member 32-1 also has an
aperture 32¢ for closely passing the ends of one of the light
- sources; because of the presence of rods 30 and reflectors
28-5 and 28-6, it is contemplated that both end members 32
\
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'Flgures 2 and 2a.are respective front and botton1V|em5 of the nmultifaceted
. prismutilized in the enbodi ment of Figure 1; Figure 3 is a

partially-sectionalized oblique view of another- prismatic |Ilun1nator in’
. accordance with the principles of .the present invention; Figure 3a is a top
-view |l ooking into the prismatic illumnator of Figure 3, and useful in

appreciating the relationship of the various elements thereof; ang-18,846.

will be removed to facilitate ieplacement'qf the light source
lamps 24. A typical unit may be 4" high (H) by 4" wide (W),
with a 1" thickness (T); 60% of the lumen output of a pair of
4 with fluorescent lamps 24 is uniformly transferred to the

S display 11. ]

While presently preferred embodiments of the novel
_ invention have been described in detail herein, many

modifications and variations will be apparent to those
skilled in the art. Accordingly the invention is not

10 1limited to the particular details and instrumentalities
presented by way of explanation and example in the
embodiments described herein. '

X
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3 FiLgure 3b is a plan view of an end nenber useful in fabricating the
"pri.smatic illum nataor ofFHgure 3. Referring initially to Figures 1, 2 and
2a, a display system 10 uti““ies a flat panel display 11, such as a flat
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d the like, ®f -

RD-18,846

CLAIMS: .
1. An illuminator for use with a flat panel
display, comprising:

at least one light source,.each'having at least one
elongated light-producing region positioned substantially
parallel to the at least one light-producing region of any
other source; and -
| at léast one elongated prism member, each having a
front surface and at least one other surface, each member
being located with its elongated dimension at a fixed
relationship to a selected.elongated light~-producing région
of an associated source and exhibiting substantially total-
internal-reflection of light incident upon any sufface, other
than said front surface, from within the prism membef,lto'
provide muitiple images of the associated light éou;ce from
said front surface. _

2. The illuminator of claim 1, further comprising
a reflective coating on at least one non-front surface of at
least one prism member. ,

3. The illuminator of claim 2, wherein the
reflective coating is fumed magnesium oxide.

4. The illuminator of claim 2, wherein said
reflective coating is present on all non~front prism member
surfaces.

S. The illuminator of claim 4, wherein the
reflective coating is fumed magngsium oxide,

6. The illuminator of claim 1, further comprising
means for retaining-each light source in fixed relationship
to the associated ptism member. |

7. The illuminator of claim 6, wherein said
retaining means includes at least one end member, affixable
to said at least one prism member, having an-aperture for

closely receiving and retaining an associated light source.
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transn155|ve f orm.and recei vi ng substantlally unlforn1|IIun1 ton-from a

first embodinent 12 of a prismatic il4uninator in acaﬁ, t he
princi pl es of the present invention. 11|1|um nator m ,HIJE one
| i-ght- source 14, each contained within an aperture 16d of¢ an
.prismmenber 16; a front face 16b of each $rismis juxtaposingly allgned

with all other prismfront faces, to provide a substantially planar surface
fromwhich the illumnation is transmtted to display 11. A plurBPri§. 46f

. 8. The illuminator of claim 1, wherein each said
1ight'source is a fluorescent lamp.

9. The illuminator of claim 8, wherein each said
lamp is U-shaped and has a plurality of light-producing

5 regions. '

10. The illuminator of claim 1,_further'comprising
means for diffusing the light emitted from the front surface
of each prism member and toward a location at which said
‘display is to be located. _

10 11. The illuminator of claim 1, whefein a single
prism member substantially surrounds each associated light
source.

12.. The illuminator of claim 11, whereln each
prism member has a generally W-shaped modifled-trlangular

15 cross-section in a plane perpendicular to the elongated
direction thereof, and has an'éperture formed therethrough,
along a centerline thereof, for réceiving_the associated
light source: '

137 The illuminator of clalm 12, wherein a rear

20 corner of the prism member is inverted about an inversion
line shbstantially'parallel-tb-the prism member front
surface. -

14. The illuminator of claim 13, wherein the

' distance between the pair of result;ng rear prism corners is

25 less than the light-source aperture diameter.

15. The illuminator of claim 12, wherein each of
the angles formed between the prism member front surface and
the pair of major side surfaces is about 45°.

' 16. The iiluminator of claim 1, wherein a
30.p1urality of prism members are arranged around each
*associated light source.

17. The illuminator of claim 16, wherein an even

number of prism members are substantially symmetrically

arranged about each light source. ’;//;//////,,////’//
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. elangated fluorescent |lanp |.ight sources (here, n= 3 source 2 and
14-3) are utilized, with the |anps being placed mnth G § ‘
substantially paraIIeI to one another and to t he |II *aces
16b. A like plurality n of prismnenbers 1% 18r & used. Accordlngly, t here
"are n=3 prismmenbers 16-1, 16-2, 16-3, each elongated in the direction of
the associ ated one of |anmps 14-1, 14-2. or 14-3, with the |anp bei R§-pPakéH
within an axially-extended aperture 16-1a, 16-2a or 16-3a of the prism and
‘I ocat ed , 18. The illuminator of claim 17, wherein each
prism member has a generally triangular cross-section is a
plane perpendicular to the elongated direction thereof
19. The illuminator of claim 18, wherein a rear-
5 ward corner of each prism member is removed, along a line
generally paralle; to the prism member front surface.
- 20." The illuminator of claim 17, further
comprising means for refiecting source light, not directed
toward one of said prism members or toward a location at

.10 which said display can be located, toward a prism member.

his Sh
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.pa?arlel to the co-planar prismfront faces 16-1b, 16-2b énd 16- 3b,

respéctively. The prism nmenber bottomsurfaces: 16-1x, 16-2x and 16-3x are " -

substantially coplanar to one another, substantially perpendicular to the
front prismfaces, and substantially parallel to the coplanar prismtop
surfaces 16- |y, 16-2y and 16-3y, which até-al so substantially
perpendi cular to the prismfront faces. Top and bottom end
ABSTRACT
PRISMATIC ILLUMINATOR FOR FLAT

PANEL DISPLAY

5 An illuminator (12) for a flat panel display (11)
utilizes at least one light source (14-1) and at least one
prism (16-1) having total-internally-reflection at all but
its front surface (16-1a).' Multiple imagés of the
source(s) are provided over the front prism surface. A

10 reflective coating can be used on at .least one of the
illuminator prism surfaces, so'és.to increase the total
portion of the light from each source directed from an .
illuminator surface toward the display. The sources may
be located.within the prisms (Fig. 1), or may be arranged

is colinearly with the elongated axis of each prism.

\
\
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-4°- nenbers 18-1 and 18- 2, respectively, are fastened with suitable
fasténing neans 20 to suitable formations 20' in the prismtop and bottom
surfaces; it should be understood that the prismtop and bottom surfaces,
and therefore the planes of the fasteéening nenbers 18, need not be
"substantially perpendicular to the prismfront faces 16-ib, (where [err],
and n is the nunber of sources/pri smg‘,/fei ng 3 in the present '
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exanpre),'although such substanti al | y- per pendi cul ar- di sposition may be
gquite useful in the retention of the adjacent display 11, and other parts
of the.structure. It will be seen that each of the

substantlally rectangul ar flat top and bottom nenbers 18 has a set of
apertures, e.g. apertures 18-1a, 18-1b and 18-1c, closely passing the
associ ated end of an associ at ed Ianpzdéhtherethrough for lanp retention

purposes. Additional |anp-retention such as resilient glue, rubber
grommets and the |ike, can
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al so’be utilized. Each prismmenber 16 (as best seen in the front view of
Figure 2 and the top view.of Figure 2a) is formed of a substantially
transparent material, such as a plastic and the Iike. The cross-sectional
shape of each of the illustrated prismnenbers 16-i is that of an isosceles
triangle with corner angle [err] (here, [err] ) and with the rear corner,
opposite front face 16-ib, being inv%r}Ed, about an inversion line 16i, so
that the cross section is

heet Has Been Re‘Iaced T
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F . .

subsfanbially W shaped and symretric about a prism nenber centerline 16-ic,
ort hdogonal to each prism nenber front face 16-ib and substantially equally
spaced.fromthat prism nenber's opposite front corners 16-idl and 16-id2.
Each pair of prismside surfaces 16-isl and 16-is2 converge towards the

pri smnenber centerline 16-ic but do not neet, terminating instead at a
pair of substantially right-angle COngg 16-iel and 16-ie2, equally spaced
fromboth the prism nenber front sur 16-ib and centerline 16-ic. The
pri sm nenber then '
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t® neet at an inversi on corner
| ocat ed upon

16-i f,

5 _has a pair of substantially-symetrically-di sposed m nor Slqﬁ‘é ILV;
15-is3 and 16-is4 (see the |eft-hand-nost prism 16-1 of Figure i ? i ch
converge towards the prismcenterline 16-ic forward of inversion |ine 16iv

mhlch is typically a 90 corner,

This is the replacemenl sheet

The present invention relates to flat panel
displays, such as liquid crystal displays and the like, and,
more particularly, to a novel prismatic device for
efficiently and uniformly illuminating a transmissive flatc
panel display. .

It is well known that, in order to efficiently
back-light a transmissive flat panel display, such as a
liquid crystal display and the like, a planar radiator is
required at the rear of that display. Typically, the light
source is a fluorescent lamp which is usually placed in a
reflective cavity, where the cavity size must be relatively
large to allow the light from the source to be sufficiently
integrated to substantially uniformly illuminate the rear
surface of the flat panel display.
are very much largei and thicker than is desirable for
illuminating the relatively thin displays. It is therefore
highly desirable to redu&é the overall size of an illuminator
utilized for uniformly and efficiently illuminating a flat
panel displéy, such as a liquid crystal display and the like.

In accordance with the present invention, an

" illuminator for a flat panel display, such as a liquid
crystal display and the like, utilizes at least one light
source and at least one prism having total-internally-
reflection at all ‘but its front .surface. Multiple images'of
the sburce(s)_are proQided over the front prism surface. A
‘reflective coating can be used on at least one of the
illuminator prism surfaces, so as to increase the total
portion of the light from each source directed from an
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t e prism nenber centerline 16-ic. Thus, each prism nmenber 16-i is forned
with four facets (faces 16-isl through 16-is4), of angles selected so that,
when coupled with the selection of the prismnmenber naterial, cause total
internal reflection of |ight incident u??n_ghose four prismsurfaces. Thus,
light fromeach lanp 14-i is reflected om the surfaces of the associ ated
prismmnmenber 16-i to exit at single front surface 16-ib, which acts as a

pl ane radi ator. Wien the co-planar prismfront surfaces 16-ib are viewed,

illuminator surface toward the display. When used with a
liquid crystal display and the like, wherein very uniform
illumination is desired over the entire display, a diffusion
member, formed of opal glass and the like, may be used; the
diffuser may be spaced in front of the illuminator surface,
to provide an optical éavity of selected extent. The sources
may be located within the prisms, or may be arranged
colinearly with the elongated axis of each prism. -

In presently preferred embodiments, the light
source is at least one fiuorescent lamp, of either an
elongated or U-shaped form, contained within a single or
multiple-piece, multi-faceted prism having a selected highly-
reflective coating on selected surfaces thereof.

The features and advantagés of the invention may be
better understood from the following detailed description
when considered in conjunction with the associated
drawings, in which:

~ Figure 1 is.a partially-sectionalized oblique view of
a first prismatic illuminator embodying the invention, and
of a flat panel display with which it is used; .
Figures 2 and 2a are respective front and bottom
- views .0f the multifaceted prism utilized in the
embodiment of Figure 1;

Figure.3 is a partially-sectionalized oblique view
of ‘another prismatic illuminator, in accordance with the ‘
principles of the present invention;

Figure 3a is a top view looking into the prismatic
illuminator of Figure 3, and useful in appreciating the
relationship of the various elements thereof; and
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this surface appears to contain and be filled with nultiple inmges of the
di'fferent portions of the surfaces of |anps 14. These inages occur, and
will be seen, due to the prismfacet surfaces acting as mrrors and each
"reflecting a different portion of the lanp surface. Additional |anmp |ight,
not totally-internally-reflected at the susfaces, can be provided, after at
| east one reflection, by providing a coating 22 of the prismsurfaces
16-is1l through 16-is4 with a suitable material. Such a material mght be
fumed nagnesi um
Figure 3b is a plan view of an end member useful in

fabricating the prismatic illuminator of Figure 3.

Reférring initially to Figures 1, 2 and 2a, a
display system 10 utilizes a flat panel display 11,
flat liquid crystal display (LCD) and the like, of
transmissive form and receiving substantially uniform -
"illumination from a first embodiment 12 of a prismatic
illuminator in accordance with the principles of the present

invention. 1Illuminator 12 utilizes at least one llght source

such as a

14, each contained within an aperture 16a of an associated
prism member 16; a front face 16b of each prism is
juxtaposingly aligned with all other prism front faces, to
provide a substantially planar surface from which the
illuminétion.is transmitted to display 11. A plurality p of
elongated fluorescent lamp light sources (here, n=3 sources
14-1, 14-2 and 14-3) are utilized, with the lamps béing
placéd with their axes substantially parallel to one another
and to the illuminator front faces 16b. A like plurality n
of prism members 16 are used. Accordingly, there are n=3
prism members 16-1, 16-2, 16-3, each elongated in the '
direction of the associated oﬁe of lamps 14-1, 14-2, or 14-3,
with the  lamp being placed within an axially-extended
aperture l6-la, 16-2a or 16-3a of the prism, and located
parallel to the co-planar prism front faces 16-1b, 16-2b and
16-3b, respectively. The prism member bottom surfaces 16-lx,
16-2x and 16-3x are substantially coplanar to one another,
substantially perpendicular to the front prism faces, and
substantially parallel to the coplanar prism top surfaces 16-
ly, 16-2y and 16-3y, which are alsoc substantially o
perpendiculaf to the prism front faces. Top and bottom end
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oxi de, al t‘hough a nore convenient coating is the reflecting material sold
by Eastman Kodak as their coating material No 6080. Uilization of such
extrenely high reflectivity coatings will not significantly interfere with
the total-internal-reflection at the prismnenber surfaces, but wll
refl ect any non-internally-reflected light. Referring nowto Figure 3, 3a
and 3b, a second form of novel -prismatic illumnator 10" is shown, which
renoves the |ight sources imges, so that a transparent liquid
members 18-1 and 18-2, respectively, are fastened with
suitable fastening means 20 to suitable formations 20' in the
prigm top .and bottom surfaces; it should be understood that
the prism top and bottom surfaces, dnd therefore the planes
of the fastening members 18, need not be substantially
perpendicular to the prism front faces 16-ib, (where 1<i<n,
and n is the number of sources/prisms, being 3 in the present
example), although such Substantially-perpendicular
disposition may be quite useful in the retention of the
adjacent display 11, and other parts of the structure. It
will be seen that each of the substantially-rectangular flat
top and bottom members 18 has a set of apertures, e.q.
apertures 18-la, 18-1b and 18-1c, closely passing the
‘associated end of an associated lamp 14 therethrough, for
lamp retention purposes. Additional lamp-retention means,
such as resilient glue, rubber gromﬁéts and the like, can
also be utilized.
Each prism member 16 (as best seen in the front
- view of Figure 2 and the top view of Figure 2a) is formed of
a substantially transparent material, such as a plastic and
the like. The cross-sectional shape of each of the
illustrated prism members 16~i is that of an isosceles
triangle with corner-angle 6 (here, 0 =45°) and with the rear
corner, opposite front face 16-ib, being inverted, about an
‘inversion line 16i, so that the cross section is
substantially W-shaped and symmetric about a prism member
centerline 16-ic, - ogtﬁogonal to each prism member front face
'~ 16-ib and substantially equally spaced from that prism
member's opposite front corners 16-idl and 16-id2. Each pair
of prism side surfaces 16-isl and 16-is2 converge towards the
" prism member centerline 16-ic but do not meet, terminating
instead at a pair of substantially right-angle corner l6-iel
and 16-ie2, equally spaced from both the prism member front
surface 16-ib and centerline l6-ic. The prism member then
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crystal display 11', and the like, can be illumnated with a nore diffuse
fight. Here, the light fromat |east one U shaped |ight sources 24 (and
‘'specifically a pair of U shaped fluorescent |anps 24-1 and 24-2), is
directed, partially directly and partially via reflection in associated
prismnenbers 26-i (here, nmenbers 26-1 through 26-4), through a

has a pair of substantially-symmetrically-disposed minor side
surfaces 16-is3 and 16-isq4 (see the left-hand-most prism 16-1
of Figure 2a), which converge towards the prism centerline
16-ic forward of inversion line 16iv to meet at an inversion
corner 16-if, which is typically a 90" corner, located upon

the prism member centerline 16-ic. Thus, each prism member

16-i is formed with four facets (faces 16-isl through
16-is4), of angles selected so that, when coupled with the
selection of the pfism member material, cause total internal
reflection of light incident upon those four prism surfaces.
Thus, light from each lamp 14-i is reflected from the
surfaces of the associated prism member 16-i to exit at

single front surface 16-ib, which acts as a plane radiator.

When the co-planar prism front surfaces 16-ib are viewed,
this surface appears to contain and be filled with multiple
‘images of the different portions of the surfaces of lamps 14.
Thes; images occur, and will be seen, due to the prism facet
surfaces acting as mirrors and each reflecting a different
portion of the lamp surface. Additional lamp light, not
totally-internélly—reflected.at the surfaces, can be
provided, after at least one reflection, by providing a
coating 22 of the prism surfaces 1l6-isl through 16-isd4 with a
-suitable material. Such a material might be fumed magnesium
oxide, although a more convenient coating is the
reflecting material sold by Eastian Kodak as their coating
material No 6080. Utilization of such extremely high
reflectivity coatings will not significantly interfere with
the total-internal-reflection at the prism member surfaces,
but will reflect any non-internally-reflected light.
Referring now to Figure 3, 3a and 3b, a second form
of novel prismatic illuminator 10' is shown, which removes
the light sources images, so that a transparent liquid
crystal display 11°', and the like, can be illuminated with a
more diffuse light. Here, the light from at least one U-.
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di f fusi ng menber 28,

pﬁ the illum nator. Advantageously, the diffusing nenber
materi al ,

| i ght  absorption. Here,

formng the forward surface of an optical cavity 10'a

28 is fornmed of a
have very little

such as opal glass and the like, which wll
the prismatic structure associated with each |ight

source 24 has a plurality (e.g. 2) of p@ sm nenbers 26. Each prism nenber

has a substantially triangular cross-section,

28-ia being renoved along a surface substantially parall el
front

with the rearward corner
to the prism

shaped light sources 24 (and specifically a pair of U-shaped

fluorescent lamps 24-1 and 24-2), is directed, partially

directly and partially via reflection in associated prism
members 26-i (here, members 26-1 through 26-4), through a
diffusing member 28, forming the forward surface of an
optical cavity 10'a of the illuminator. Advantageously, the
diffusing memSer 28 is formed of a material, such as opal

glass and the like, which will have very little light

absorption. Here, the prismatic structure associated with

each light source 24 has a plurality (e.g. 2) of prism

members 26. Each prism member has a substantially triangulars

cross-section, with the rearward corner 28-ia being removed
along a surface substantially parallel to the prism front
surface 26ib, to aid in reflection of source light in the

desired direction. A reflective coating 28-i is used upon

the diagonal surface 26-ic and corner 26-ia of each prism,

~with extensions 28-1a/28-1b, 28-2a, 28-3a and 28-4a/28-4b
therefrom so positioned as to reflect additional light not

initially directed from one of sources 24 toward the di;pl;y

11*' to be illuminated. Additional reflector sheets 28-5 and

28-6 are provided between the arms of the U-shaped lamps, and
are positioned.by rods 30-1 and 30-2, extending from top

member 32-1 to bottom member 32-2. Each of members 32, in

addition to apertures 32a for passing fastening means 34a

engaging formation 34' in prisms 26, has other.apertures for
passing other fastening means 34b engaging formations 36' in
one of a pair of side support members 36; side members 36-1
and 36-2 increase the structural integrity of illuminator 12°' "
and help maintajn diffuser 28 and/or display 1l1' at the

proper distance and location with respect to the light

sources and/or prisms. The top end member 32-1 also has an
aperture 32c for closely passing the ends of one of the light
sources; because of the presence of rods 30 and reflectors

28-5 and 28-6, it is contemplated that both end members 32
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surface 26ib, to aid in reflection of source light in the desired
ditection. Areflective coating 28-i is used upon the di agonal surface
26-ic and corner 26-ia of each prism wth extensions 28-1a/28-1b, 28-2a,
28-3a and 28-4a/28-4b therefrom so positigned as to reflect additional
light not initially directed fromone of sources 24 toward the display 11
to be illumnnated. Additional reflector sheets 28-5 and 28-6 are provided
bet ween the arns of the U shaped | anps, -and are positioned by rods 30-1 and
30-2, extending fromtop

will be removed to facilitate replacement of the light source

lamps 24. A typical unit may be 4" high (H) by 4" wide (W),
with a 1" thickness (T); 60% of the lumen output of a pair of
4 with fluorescent lamps 24 is uniformly transferred to the
display 11. _

While presently preferred embodiments of the novel
invention have been described in detail herein, many
modifications and variations will be apparent to those
skilled in the art. Accordingly the invention is not
limited to the particular details and instrumentalities
presented by way of explanation and example in the
embodiments described herein.
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menber 32-1 to bottom nenber 32-2. Each of nenbers 32, in addition to
.apertures 3223i3;ﬁEEE§LDQ_LQ§Lening‘neans 34a engaging formation 34' in
prisms 26, h er apertures for passing other fastening neans 34b

engagi ng for m\ of a pair _o% si de support nenbers 36; side
menbers 36-1 mm “ng the structufal integrity of illumnator 12
and hel p mai nt | iif user $28* and/ or display 11' at the proper distance and

| ocation with respect to the light sources and/or prisns. The top end
menber 32-1 al so has an

CLAIMS:
_ 1. An illuminator for use with a flat panel
display, comprising:

at least one light source, each having at least one
elongated light-producing region positioned substantially

. parallel to the at least one light-producing region of any
other source; and -

at least one elongated prism member, each having a
front surface and at least one other surface, each member
being located with its elongated dimension at a fixed
relationship to a selected elongated light-producing region
of an associated source and exhibiting substantially total-
internal-refleetion of light incident upon any surface, other
than said front surface, from within the prism member, to
provide multiple imagee of the associated light source from
said front surface | |

2. The 1llum1nator of claim 1, further comprising
a reflective coating on at least one non-front surface of at
least one prism member. _ _.

3. The 1llum1nator of claim 2, wherein the
reflectlve coating is fumed magnes;um oxide,

4. The illuminator of claim 2, wherein said
reflectlve coating is present on all non~front prism member
surfaces.

S. The illuminetor of claim 4, wherein the
reflective coating is fumed magnesium oxide.

6. The illuminator of claim 1, further comprising
means for retaining each light source in fixed relationship
to the associated prism member.

7. The illuminator of claim 6, wherein said
retaining means includes at least one end member, affixable
to said at least one prism member, having an aperture for

closely receiving and retaining an associated light source.

_____/__/—’_'—-—__‘ ; ¢
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aperture 32c for c]osély passi ng the ends of one of the |ight sources;
-because of the presence of rods 30 and reflectors 28-5 and 28-6, it is

cont_enpl at ed-that—both end nenbers 32 7 wll be renoved to facilitate
repl acenent of tﬁﬁl““mht source lanmps 24. A typical unit may be 4" high
S.*

N

. 8. The illuminator of claim 1, wherein each said
light source is a fluorescent lamp.
' 9. The illuminator of claim 8, wherein each said
lamp is U-shaped and has a plurality of light-producing
regions. '

10. The illuminator of claim 1, further comprising
means for diffusing the liqht emitted from the front surface
of each prism member and toward a location at which said
display is to be ‘located. .

11. The illuminator of claim 1, wherein a single
prism member substantially surrounds each associated light
source.

' 12. The illuminator of claim 11, wherein each
prism member has a generally W-shaped modified-triangular
cross-section in a plane perpendicular to the elongated
direction thereof, and has an ‘aperture formed therethrough,
along a centerline thereof, for réceiving.the associated
light source.: : _

137 The illuminator of claim 12, wherein a rear
corner of the prism member is inverted about an inversion
line substantially parallel to the prism member front
surface. | '

14. The illuminator of claim 13, wherein the
diétance between the pair of resulting rear prism corners is
less than the light-source aperture.diameter.

15. The illuminator of claim 12, wherein each of
the angles formed between the prism member front surface and
the pair of major'sidg surfaces is about 45°.

' 16. The #lluminator of claim 1, wherein a
pPlurality of prism members are arranged around each
associated light source.

17. The illuminator of claim 16, wherein an even
-number of prism members are substantially symmetrically
arranged about ‘each light source.
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with a 1" thickness (T); 60% of the | unen output of a pair of 4 with

f1uorescent | anps ' ' ransferred to the display 11. Wile
presently pref e”emlilmm'wmmnm K“Ilt he novel invention have been descri bed
in detail herein, manyc¢nodi fA céti dns and varg ations will be apparent to
those skilled in the art. Accordingly the inventionis not limted to the

particular details and instrunentalities presented by way of expl anation
and exanple in the

18,' The illuminator of claim 17, wherein each
prism member has a generally triangular cross-section is a
plane perpendicular to the elongated direction thereof.

19. The illuminator of claim 18, wherein a rear-
ward corner of each prism member is removed, along a line
generally parallel to the prism member front surface.

20. The illuminator of claim 17, further
comprising means for reflecting source light, not directed
toward one of said prism members or toward a location at
which said display can be located, toward a prism member.

W
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enbodi nents descri bed herein. CLAI M5 1. An il lum nator for
substantially uniformy illumnating a flat panel display, conprising: at
| east one |ight source, each having at | east one elongated |ight producing

region, the l|ight-producing region of any source being positioned parallel
to the light- : : -11-

ABSTRACT
PRISMATIC ILLUMINATOR FOR FLAT
PANEL DISPLAY

An illuminator (12) for a flat panel display (11)
utilizes at least one light source (14-1) and at least one
prism (16-1) having total-internally-reflection at all but
its front surface (16-1la). Multiple imagés of the
source(s) are provided over the front prism surface. A
reflective coating can be used on at .least one of the
illuminator prism surfaces, so as to increase the total
portion of the light from each source directed from an
illuminator surface toward the display. The sources may
be located within the prisms (Fig. 1), or may be arranged
colinearly with the elongated axis of each prism.

Figure 1
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produci ng regi on of any other source if nore than one |light source is
‘present; and at | east one el ongated prism menber, each having a front
surface and at | east one other surface not parallel to the front surface,
each nmenber being located with its el ongated dinmension at a fixed
relationship to a selected elongated |jght-producing region of an

associ at ed source and exhibiting suﬂg(hntially total-internal -reflection of
~light incident upon any surface, other than said front surface, fromwthin
the prismmenber, to provide nmultiple inmges of the associated |ight source
fromsaid front surface. 2. The illum nator of claim1, further
conprising a reflective coating on at |east
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one non-front surface of at |east one prismnenber. 3. The illum nat or
of claim2, wherein the reflective coating is funmed nagnesi um oxi de. 4.
The illum nator of claim2, wherein said reflective coating is present on
all non-front prismnmenber surfaces. 5. The illum nator of claimd4,
wherein the reflective coating is fumed magnesi um oxi de.
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6. The illum nator of claim1, further conprising neans for retaining
‘each light source in fixed relationship to the associated prism nmenber. 7.
The illum nator of claim®6, wherein said retaining nmeans includes at | east
one end nmenber, affixable to said at | east one prism nenber, having an
aperture for closely receiving and retaining an associ ated |ight source. 8.

The illuninator of claim1, wherein $gddh said light source is a fluorescent
| anp. 9. The illum nator of claim@8, wherein each said lanp is U shaped
and has a
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plurality of light-producing regions. 10. - The illuminator of claim1l,
further conprising neans for diffusing the light emtted fromthe front
surface of each prism nmenber and toward a | ocation at which said display is
to be |ocated. 11. The illum nator of claim1, wherein a single prism
menber substantially surrounds each associated |ight source. 12. The

i 1lum nator of claim 11, wherein eac[hif) i sm menber has a generally W
shaped nodi fied-triangul ar cross-secti’oh in a plane perpendicular to the

el ongated direction thereof, and has an aperture fornmed therethrough, along
a centerline thereof,
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f-or ‘receWLaL—ed | i ght source. 13. The illum nator @f“et HPm
;LQ wherein a rear corner of the prism member is inverted about an

[ nver5| on mm“m y parall el to the prism menber front surface.
1 14. m\“\“ﬂu claim 13, whgrel n tr .

resultl

CLAIMS

 'What I claim is:

1. ‘An illuminator for substanﬁally uniformly illuminating a flat panel display,
- comprising: | | .

at least one ligﬁt source, each having at least one elongated light producing
region, the light-producing region of any source being positioned parallel to the light-
producing region of any other source if more than one light source is present; and

at least one elongated prism member, each having a front surface and at least
one other surface not parallel to the front surface, each member being located with its
elongated dimension at a fixed relationship to a selected elongated light-producing
region of an associated source and exhibiting substantially total-internal-reflection of
light incident upon any surface, other than said front surface, from within the prism
member, to provide multiple images of the associated light source from said front

surface.

2. The illuminator of claim 1, further comprising a reflective coating on at least

one non-front surface of at least one prism member.

3. The illuminator of claim 2, wherein the reflective coating is fumed magnesium
oxide. a
4, The illuminator of claim 2, wherein said reflective coating is present on all

non-front prism member surfaces.

5. The illuminator of claim 4, wherein the reflective coating is fumed magnesium

oxide.



rea’ prismcorners is |less than the |ight-source aperture dianeter. 15.
e illummator of claim12, wherein each of the angles forned between the

F;Lfi“ oo AU P o L or 51 de surtaces 1 about
menb

ers are aarranged Ar otind* each associ aged | i ght source. 17. The
I 1lumnator of claim 16, wherein an even nunber of prism rrenbers are
substantially symretrically arranged about each |ight source. : The

il'lum nator of clgim.17, wherein eac ri smnenber has, a enerall ;
tri angul ar & oss-ieclpnaler of ftm L BeRHL AR Mgy Re rLn oy el ligh
direction tRgnRehn fixed relationship to the associated prism member.

7. The illuminator of claim 6, wherein said retaining means includes at least one
end member, affixable to said at least one prism member, having an aperture for

closely receiving and retaining an associated light source.

8. The -illuminator of claim 1, wherein each said light source is a fluorescent
lamp.
9. The illuminator of claim 8, wherein each said lamp is U-shaped and has a

plurality of light-producing regions.

10.  The illuminator of claim 1, further comprising means for diffusing the light
emitted from the front surface of each prism member and toward a location at which

* said display is to be located.

11.  The illuminator of claim 1, where_in a single prism member substantially

surrounds each associated light source.

12.  The illuminator of claim 11, wherein each prism member has a generally W-
shaped modified-triangular cross-section in a plane perf)endicular to the elongated
direction thereof, and has an aperture formed therethrough, along a centerline thereof,

for receiving the associated light source.

13. The illuminator of claim 12, wherein a rear corner of the prism member is
inverted about an inversion line substantially parallel to the prism member front

surface.



The—++tummator of claim 18, wherein a rearward corner of each prism

| Iongaline generally parallel to the prism nenber
mill ﬂ mﬂﬂi{g@m The illum nator of claim 17, further conprising neans
ce light, not directed toward one of said prism nenbers:
or tovvard a location at which said displHy-can be Iocated toward a prism
menber .

14.  The illuminator of claim 13, wherein the distance between a pair of resulﬁng

rear prism corners is less than the light-source aperture diameter.

15.  The illuminator of claim 12, wherein each of the angles formed between the

prism member front surface and the pair of major side surfaces is about 45°.

16.  The illuminator of claim 1, wherein a plurality of prism members are arranged

around each associated light source.

17. The illuminator of claim 16, wherein an even number of prism members are

substantially symmetrically arranged about each light source.

18.  The illuminator of claim 17, wherein each prism member has a generally

triangular cross-section in a plane perpendicular to the elongated direction thereof.

19. The illuminator of claim 18, wherein a rearward corner of each prism member

is removed, along a line generally parallel to the prism member front surface.

20.  The illuminator of claim 17, further comprising means for reflecting source
light, not directed toward one of said prism members or toward a location at which

said display can be located, toward a prism member. .



