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that light must pass through many air-glass inter- faces and reflectors
which results in an inefficient FIELD OF THE INVENTION
system. The present invention relates to an optical sys-   5   SUMMARY OF
THE INVENTION tem for splitting a light beam into two orthogonaly polarized
subbeams and for combining said sub-         The present invention is
directed to an illu- beams.
mination system for an LCD projection display sys- The invention also
relates to an illumination   tem in which the light from the undesired
polariza- system for an LCD projection display system com-   10   tion
state is converted to the desired polarization prising a light source,
means for collecting the light  state and combined therewith in an
efficient man- of said light source into a beam  and the said      ner with
a minimal number of air-glass interfaces optical system.
and reflecting surfaces. The invention provides an optical system ac-
BACKGROUND OF THE INVENTION                    15  cording to the opening
paragraph which is char- acterized by: In illumination systems for an LCD
projection       first means directing said first subbeam  to- display
device linearly polarized light is derived  wards said second face of said
prism means such from a non-polarized light source and is typically  that
said first subbeam  undergoes total internal filtered to yield a linearly
polarized beam. This  20  reflection from said second face and is directed
polarized beam is directed to the light modulation  towards said third face
of said prism means where device. Due to this filtering, at best, only half
the  it exists said prism means, and by second means light output of the
light source is utilized. However,  directing said second subbeam through
said po- projection display systems are progressing toward   larization
rotating means towards said second face systems of greater and greater
brightness so as to  25  of said prism means such that said second sub- be
usable in a normally lit room. Clearly, systems  beam is refracted into
said prism means and is that permit half of the output of the light source
to  directed toward said third face where it exits said go unused are
inefficient.                          prism means. An example of an LCD
display system in which     The present system minimizes the number of air-
only one of the orthogonal beams is utilized is  30   glass interfaces and
the number of reflecting sur- shown in the design proposed by Seiko Epson
faces to provide a highly efficient system. Corp. which is described in the
May 12, 1986 issue      According to a second aspect the present in- of
"Electronics" at page 47. This system uses an    vention relates to a new
and improved illumination absorption polarizer which absorbs the beam of
the  system which is characterized by an optical system unwanted
polarization and which transmits typically  35  as hereinbefore defined.
only 40% of the light provided by the source. One approach for utilizing
all of the light of the  BRIEF DESCRIPTION OF THE DRAWINGS light source is
described in U.S. Patent No. 4,127,322 which is directed to an LCD
projection        For a better understanding of the invention television
system. The system utilizes six electron   40  reference is made to the
following drawings which beam addressed LCDS. Three LCDS are used for
are to be taken in conjunction with the detailed each beam  of polarized
light from  a polarizing    description of the invention, in which:
beamsplitter. The usefulness of such a system is       Fig. 1 illustrates
the geometry of the prism used accordingly limited by its expense and
complexity.    to combine a first light beam with a second light Another
approach for utilizing all of the light of  45  beam whose polarization has
been converted to the illumination system in an LCD projection televi-  the
direction of the first beam; sion system is shown in Japanese Patent
Applica-       Fig. 2 illustrates the combining prism in conjunc- tion No.
61-122626 in which the light of the desired   tion with the polarizing beam
splitter and the polarization direction is passed to the light modulat-
reflectors forming the illumination system for an ing LCD. The light
component of the other polariza-  50  LCD projection television system; and
tion direction is reflected by an additional mirror    Fig. 3 illustrates a
second embodiment of the back towards the light source and is reflected
again  illumination system in which the light splitting, by the source's
reflector. The returned light passes   reflection and combination elements
are com- through a quarterwave plate twice so that its po-      bined into
two adjoining prisms to maximize the larization direction is rotated [err]
and thus has the   55  efficiency of the system. same polarization of the
main beam. The converted beam is thereafter passed to the light modulating
LCD. However, this approach suffers from the fact 2 



3                EP 0 376 395 B1                    4 DESCRIPTION OF
EMBODIMENTS                            Figure 2 illustrates the use of the
combining prism 10 in the inventive illumination system for an An ordinary
prism may be used to combine       LCD television projection system.
Non-polarized two beams which originate from one source or from  light
derived from a light source 20 is collimated by different sources. Figure 1
shows an ordinary prism    5   any suitable means such as a condensor lens
22 10 labeled with faces A, B, and C and angles [err]   and the
non-polarized beam of light 24 is directed [err]. If a beam of light (beam
1) is incident at  to a polarizing beam splitter 26. The action of Face A
with an angle [err] it will refract into the  polarizing beam splitter 26
is to split beam 24 into prism with an angle [err] given by Snell's Law.
The  a first beam 28 of the P-polarization direction which beam will be
incident at Face B at an angle [err]  10  passes through beam splitter 26
and a second given by                                           beam 30 of
the S-polarization direction which is reflected from beam splitter 26.
First beam 28 is [err]  (1)                                  polarized in
the P direction which is the direction to be utilized by the LCD light
modulation system and If [err] is greater or equal to the critical angle of
the   15  is directed towards prism 10 by a reflector 32. prism, the beam
will undergo total internal reflec-  Beam 28 enters prism  10 through face
A and tion (TIR) at Face B. The critical angle is defined  because it
impinges on face B at greater than the as the smallest angle with the
normal at which the  critical angle of prism 10 it will undergo TIR and be
beam  will be totally internally reflected from a  reflected out of prism
10 through face C. surface on which it is incident. If the beam under-  20
Second beam 30 is polarized in the S direction goes TIR, it will be
incident at Face C at an angle  and is reflected off polarizing beam
splitter 26 [err] given by                                      towards a
reflector 34. Beam 30 is polarized in the 5 direction which is orthogonal
to the direction [err]  (2)                                  required by
the light modulating LCD. Accordingly, 25  in order to convert S polarized
beam 30 to the and will be refracted out of the prism with an angle
desired polarization direction (P direction) there is [err] which may be
calculated using Snell's Law.       disposed between reflector 34 and prism
10 a If a second beam of light (beam 2) is incident  polarization rotator
36 which rotates the polarization at Face B at an angle [err], it will
refract into the  of beam 30 90  so that it becomes a P-polarized prism
with an angle [err] given by Snell's Law. This  30  beam. Beam 30 is
directed towards the underside beam will be incident at Face C at an angle
given  of face B of prism 10 and it is refracted into prism by
10 towards face C. Thus, it is seen that beams 28 and 30 exit face C of
prism 10 and have the same [err]  (3)
direction of polarization. The beams may pass to 35 further optics 38 for
passage to a light modulating The beam will refract out of the prism with
an angle  LCD 40 which modulates the light to form the [err] that also may
be calculated using Snell's Law.  desired image. Alternatively, light
modulating LCD Polarized beams are conventionally referred to  40 may be
disposed at the intersection of beams as being "S-polarized" and
"P-polarized" with the  28 and 30. P-polarized beam defined as polarized in
a direc-  40  Polarizing beam splitter 26 may be any of the tion parallel
to the plane of incidence and the S  known devices, It may be, for example,
composed beam defined as polarized perpendicular the plane  of a dielectric
thin film stack disposed on a suitable of incidence. The divergence [err]
of the two beams    substrate. The stack may consist of alternating after
exiting the prism is given by [err]. In most  layers of high and low
refractive index films each applications, [err] should be minimized so that
the   45  with a quarterwave optical thickness. At each beams are nearly
collinear. In order to minimize [err],  film/film interface, light is
incident at Brewster's [err] should be as large as possible, [err] should
be   angle which transmits P-polarized light and reflects equal to the
critical angle of the prism, and [err]   S-polarized light. Similarly,
reflectors 32, 34 may should equal [err] so that [err] If the  be any
suitable reflecting device. However, the refractive index of the prism is
1.52 and if beam 2   50  greater the efficiency of the reflecting device,
such is p-polarized, the reflection losses at face B will be  as by the use
of metallized front surface mirrors, relatively small for incident angles
up to [err]. If [err]  the greater the efficiency of the illumination
system = [err] and [err] (the critical angle for      as a whole.
Polarization rotation device 36 may be n = 1.52) then [err]. By separating
the centers  a number of devices known to rotate polarized light of beams 1
and 2 at face B, the beams can be   65  [err]. Such devices are for
example, a halfwave 



made to coincide at Face C or at any plane parallel  achromatic waveplate,
two quarterwave plates or a to Face C.
twisted nematic liquid crystal cell which rotates the plane of polarization
of light passing therethrough. 3    5                EP 0 376 395 B1
6 Polarization rotation device 36 may be disposed at  each of the two light
beams is eliminated. Finally, any point along the path of the beam before
the     any possibility of misalignment between polarizing prism i.e.
either before or after reflector 34. Fur-  beam splitter 26, mirrors 32, 34
and combining thermore, prism 10 may alternatively be manufac-    prism 10
is eliminated as the surfaces are defined tured from optical quality
plastic rather than glass   5   by the fixed geometry of prisms 50, 52.
Accord- or a liquid filled prism. Finally, if S-polarized light is  ingly,
the configuration of Figure 3 provides maxi- desired at the output,
polarization rotation 36 de-  mum brightness to the LCD illumination
system. vice can be positioned in beam 28 rather than          Although the
present invention has been de- beam 30.
scribed in conjunction with preferred embodiments, Figure 3 illustrates an
alternative embodiment  10  it is to be understood that modifications and
vari- of the projection LCD television illumination system  ations may be
resorted to without departing from which replaces reflectors 32 and 34 with
prism      the scope of the invention, as those skilled in the faces that
utilize TIR to direct beams 28 and 30    art would readily understand and
which modifica- and which also utilizes one of the prisms to com-   tions
and variations are considered to be within the bine the beams. The
embodiment of Figure 3 in-  15  purview and scope of the invention and the
appen- cludes a prism 50 having faces D, E, F and G for    ded claims.
directing the P-polarized beam and a prism 52 having faces H, I, J, K for
directing the S-polarized  Claims beam. Disposed between face F of prism 50
and face H of prism 52 is a polarizing beam splitter 56   20  1. Ari
optical system for splitting a beam of light which may be constructed from
a series of thin film    (24) into two orthogonaly polarized subbeams
quarterwave layers as described above. As can be       (28, 30) and for
combining said subbeams (28, seen from Figure 3, prism 50 replaces both
mirror       30) comprising: 32 and combining prism  10. Prism 52 replaces
a) means (26) for obtaining from said beam mirror 34 and provides a surface
(face K) for  25         of light (24) first and second subbeams (28,
mounting polarization rotator 36.                         30), each being
linearly polarized, the direc- In Figure 3 the same reference numerals are
tion of polarization of said subbeams (28, used to depict the same elements
as illustrated in        30) being orthogonal to each other, and Figure 2.
Incident beam of non-polarized light 24 is      b) means (36) for rotating
the direction of directed to face I of prism 52 and is split into two   30
polarization of one of said subbeams (30) orhtogonally disposed polarized
beams 28 and 30           over [err], by beam splitter 56. Beam 28 which is
polarized in        c) prism means (10), said prism means (10) the P
direction undergoes TIR at face D of prism          including at least
first, second and third 50 and is reflected towards face F where it again
faces (A; B; C); and undergoes TIR and emerges out of face G of prism   35
d) first and second means (32; 34) for di- 50. The S-polarized beam 30
reflects off polarizing       recting said first and second polarized sub-
beam splitter 56 toward face J of prism 52 where it       beams (28, 30)
towards said prism means undergoes TIR and is directed toward face K of
(10), characterised by said first means (32) prism 52 on which polarization
rotator 36 is moun-        is directing said first subbeam (28) towards
ted. The direction of polarization of beam 30 is  40      said second face
(B) of said prism means rotated from S-polarization to P-polarization by
ro-      (10) such that said first subbeam (28) un- tator 36 and is
directed towards face F of prism 50.      dergoes total internal reflection
from said Beam 30 impinges on face F of prism 50 and it             second
face (B) and is directed towards refracts into prism 50 and is directed
towards face       said third face (C) of said prism means (10) G where it
exits at an angle of divergence [err] with  45     where it exits said
prism means (10), and beam 28 as shown in Figure 3. Thereafter the
by said second means (34) directing said recombined beams are directed to
optics 38 and            second subbeam (30) through said polariza- LCD 40.
tion rotating means (36) towards said sec- The embodiment of Figure 3
provides a num-             ond face (B) of said prism means (10) such ber
of advantages over the embodiment of Figure  50       that said second
subbeam (30) is refracted 2. Firstly, because mirrors 32 and 34 are
replaced        into said prism means (10) and is directed 



with prism surfaces which totally internally reflect      toward said third
face (C) where it exits said light beams 30, 28 there is 100%  efficiency
in           prism means (10). directing the light beams. In contrast, the
reflectiv- ity of a typical mirror is only 94%. Accordingly, the   55  2.
An optical system  as claimed in Claim  1, efficiency of the entire
illumination system is im-     wherein said first and second directing
means proved. Secondly, a further improvement in effi-       (32; 34)
comprise faces (D; J) of prisms (50; ciency results because an air/glass
interface for       52). 4    5  EP 0 376 395 B1
6 Polarization rotation device 36 may be disposed at  each of the two light
beams is eliminated. Finally, any point along the path of the beam before
the     any possibility of misalignment between polarizing prism i.e.
either before or after reflector 34. Fur-  beam splitter 26, mirrors 32, 34
and combining thermore, prism 10 may alternatively be manufac-    prism 10
is eliminated as the surfaces are defined tured from optical quality
plastic rather than glass   5   by the fixed geometry of prisms 50, 52.
Accord- or a liquid filled prism. Finally, if S-polarized light is  ingly,
the configuration of Figure 3 provides maxi- desired at the output,
polarization rotation 36 de-  mum brightness to the LCD illumination
system. vice can be positioned in beam 28 rather than           Although
the present invention has been de- beam 30.
scribed in conjunction with preferred embodiments, Figure 3 illustrates an
alternative embodiment  10  it is to be understood that modifications and
vari- of the projection LCD television illumination system  ations may be
resorted to without departing from which replaces reflectors 32 and 34 with
prism      the scope of the invention, as those skilled in the faces that
utilize TIR to direct beams 28 and 30    art would readily understand and
which modifica- and which-also utilizes one of the prisms to com-  tions
and variations are considered to be within the bine the beams. The
embodiment of Figure 3 in-  15  purview and scope of the invention and the
appen- cludes a prism 50 having faces D, E, F and G for    ded claims.
directing the P-polarized beam and a prism 52 having faces H, I, J, K for
directing the S-polarized  Claims beam. Disposed between face F of prism 50
and face H of prism 52 is a polarizing beam splitter 56   20  1. An optical
system for splitting a beam of light which may be constructed from a series
of thin film     (24) into two orthogonaly polarized subbeams quarterwave
layers as described above. As can be        (28, 30) and for combining said
subbeams (28, seen from Figure 3, prism 50 replaces both mirror       30)
comprising: 32 and combining prism  10. Prism 52 replaces             a)
means (26) for obtaining from said beam mirror 34 and provides a surface
(face K) for  25         of light (24) first and second subbeams (28,
mounting polarization rotator 36.                         30), each being
linearly polarized, the direc- In Figure 3 the same reference numerals are
tion of polarization of said subbeams (28, used to depict the same elements
as illustrated in        30) being orthogonal to each other, and Figure 2.
Incident beam of non-polarized light 24 is      b) means (36) for rotating
the direction of directed to face I of prism 52 and is split into two   30
polarization of one of said subbeams (30) orhtogonally disposed polarized
beams 28 and 30           over [err] , by beam splitter 56. Beam 28 which
is polarized in        c) prism means (10), said prism means (10) the P
direction undergoes TIR at face D of prism          including at least
first, second and third 50 and is reflected towards face F where it again
faces (A; B; C); and undergoes TIR and emerges out of face G of prism   35
d) first and second means (32; 34) for di- 50. The S-polarized beam 30
reflects off polarizing       recting said first and second polarized sub-
beam splitter 56 toward face J of prism 52 where it       beams (28, 30)
towards said prism means undergoes TIR and is directed toward face K of
(10), characterised by said first means (32) prism 52 on which polarization
rotator 36 is moun-        is directing said first subbeam (28) towards
ted. The direction of polarization of beam 30 is  40      said second face
(B) of said prism means rotated from S-polarization to P-polarization by
ro-      (10) such that said first subbeam (28) un- tator 36 and is
directed towards face F of prism 50.      dergoes total internal reflection
from said Beam 30 impinges on face F of prism 50 and it             second
face (B) and is directed towards refracts into prism 50 and is directed
towards face       said third face (C) of said prism means (10) G where it
exits at an angle of divergence [err] with  45     where it exits said
prism means (10), and beam  28 as shown in Figure 3. Thereafter the
by said second means (34) directing said recombined beams are directed to
optics 38 and            second subbeam (30) through said polariza- 



LCD 40.                                                   tion rotating
means (36) towards said sec- The embodiment of Figure 3 provides a num-
ond face (B) of said prism means (10) such ber of advantages over the
embodiment of Figure  50       that said second subbeam (30) is refracted
2. Firstly, because mirrors 32 and 34 are replaced        into said prism
means (10) and is directed with prism surfaces which totally internally
reflect      toward said third face (C) where it exits said light beams 30,
28 there is 100%  efficiency in          prism means (10). directing the
light beams. In contrast, the reflectiv- ity of a typical mirror is only
94%. Accordingly, the   ss  2. An optical system  as claimed in Claim  1,
efficiency of the entire illumination system is im-     wherein said first
and second directing means proved. Secondly, a further improvement in effi-
(32; 34) comprise faces (D; J) of prisms (50; ciency results because an
air/glass interface for       52). 4    7                 EP 0 376 395 B1
8 3. An optical system  as claimed in Claim  1,           ander
polarisierte TeilbUndel (28, 30) und Zur wherein said first and second
directing means       ZusammenfUhrung der Teilbtndel (28, 30) mit (32; 34)
comprise mirrors.                            a) Mitteln (26), um aus dem
Lichtstrahlen- bUndel (24) erste und zweite TeilbUndel (28. 4. An optical
system  as claimed in Claim  1   5          30) zu erhalten, die jeweils
linear polarisiert wherein said first directing means (D) and said
sind, wobei die TeilbUndel orthogonal zuein- prism  means (50) comprise a
single prism             ander angeordnete Polarisationsrichtungen (50).
haben, und b) Mitteln (36) zur Drehung der Polarisa- 5. An optical system
as claimed in Claim  1   10         tionsrichtung von einem der TeilbUndel
(30) wherein said second directing means com-              um 90 , prises a
prism (52) having at least first and         c) Prismamitteln (10), die
mindestens erste, second faces (J; K), and said first face (J) of
zweite und dritte Flachen (A, B. C) umfas- said prism functioning as said
second directing       sen, und means.
75         d) ersten und zweiten Mitteln (32, 34) zur Leitung des ersten
und zweiten polarisierten 6. An optical system  as claimed in Claim  5
TeilbUndels (28, 30) in Richtung auf die wherein said second face (K) of
said prism (52)        Prismamittel (10), dadurch gekennzeichnet, mounts
said polarization rotating means (36).         daB die ersten Mittel (32)
das erste TeilbUn- 20         del (28) in Richtung auf die zweite Flache 7.
An optical system  as claimed in Claim  1              (B) der Prismamittel
(10) leiten, so daB das wherein said means for obtaining said first and
erste TeilbUndel (28) der Totalreflexion an second subbeams (28, 30)
comprises a po-               der zweiten Flache (B) unterliegt und in
larizing beam splitter (26, 56).                       Richtung auf die
dritte Flache (C) der Pris- 25         mamittel (10) geleitet wird, wo es
aus den 8  An optical system  as claimed in Claim  1
Prismamitteln (10) austritt, und daB die wherein said means (36) for
rotating said po-         zweiten Mittel (34) das. zweite StrahlenbUn-
larization comprise a halfwave plate.                 del (30) durch die
polarisationsdrehenden Mittel (36) in Richtung auf die zweite Flache 9. An
optical system  as claimed in Claim  1   30         (B) der Prismamittel
(10) leiten, so daB das wherein said means (36) for rotating said po-
zweite StrahlenbUndel (30) in das Innere der larization of said second
subbeam (30) corn-           Prismamittel (10) gebrochen und in Rich- prise
a twisted nematic liquid crystal cell.          tung auf die dritte Flache
(C) geleitet wird, wo es aus den Prismamitteln (10) austritt. 10. An
optical system  as claimed in Claim  1,  35 wherein said first and second
directing means   2. Optisches System nach Anspruch 1, wobei die comprises
first and second prism means (50,         ersten und zweiten leitenden
Mittel (32, 34) 52) and said means (56) for obtaining said first    Fl~chen
(D, J) von Prismen (50, 52) umfassen. and second subbeams are disposed
between said first and second prism means (50, 52).  4o  3. Optisches
System nach Anspruch 1, wobei die ersten und zweiten leitenden Mittel (32,
34) 11. An illumination system for an LCD projection        Spiegel
umfassen. display system comprising: 



a) a light source (20), and                   4. Optisches System nach
Anspruch 1, wobei die b) means (22) for collecting the light of said  45
ersten leitenden Mittel (D) und Prismamittel light source (20) into a beam
(24);              (50) ein einzelnes Prisma (50) umfassen. characterized
by the optical system as claimed in Claims 1, 2, 3, 4, 5, 6, 7, 8, 9 or  5.
Optisches System nach Anspruch 1, wobei die 10 for splitting and combining
said beam         zweiten leitenden Mittel ein Prisma (52) mit (24) into,
said two orthogonaly polarized   50    mindestens ersten und zweiten
Flachen (J, K) subbeams (28, 30) and combining said sub-         umfassen
und wobei die erste Flache (J) des beams into a composed beam directed at
Prismas die Funktion der zweiten leitenden an LCD display (40).
Mittel Ubernimmt. Patentansprilche                               5s  6.
Optisches System nach Anspruch 5, wobei die zweite Flache (K) des Prismas
(52) die polari- 1. Optisches System zur Aufteilung eines Licht-
sationsdrehenden Mittel (36) aufnimmt. strahlenbUndels (24) in zwei
orthogonal zuein- 5    7. Optisches System nach Anspruch 1, wobei die
d) un premier et un deuxieme moyen (32; Mittel zum Erhalt des ersten und
zweiten Tell-         34) pour diriger lesdits premier et deuxibme bOndels
(28, 30) einen polarisierenden Strah-          sous-faisceaux polarises
(28, 30) vers ledit lenbUndelteiler (26, 56) umfassen.
moyen a prisme (10), caract6rise en ce que 5         ledit premier moyen
(32) dirige ledit premier 8. Optisches System nach Anspruch 1, wobei die
sous-faisceau (20) vers ladite deuxibme Mittel (36) zur Drehung der
Polarisation eine         face (B) dudit moyen a prisme (10), de telle
Halbwellenplatte umfassen.                            sorte que ledit
premier sous-faisceau (28) subisse une reflexion interne totale sur ladi-
9. Optisches System nach Anspruch 1, wobei die  70        te deuxibme face
(B) et soit dirig6 vers Mittel (36) zur Drehung der Polarisation des
ladite troisibme face (C) dudit moyen A pri- zweiten Teilbtindels (30) eine
verdrehte nema-         sme (10) d'ou il sort dudit moyen a prisme tische
FlOssigkristallzelle umfassen.                  (10), et ledit deuxibme
moyen (34) dirige ledit deuxibme sous-faisceau (30) a travers 10. Optisches
System nach Anspruch 1, wobei die  15       ledit moyen de rotation de
polarisation (36) ersten und zweiten leitenden Mittel erste und
vers ladite deuxieme face (B) dudit moyen zweite Prismamittel (50, 52)
umfassen und wo-          a prisme (10), de telle sorte que ledit bei die
Mittel (56) zum Erhalt der ersten und          deuxibme sous-faisceau (30)
soit refracte zweiten TeilbUndel zwischen den ersten und             dans
ledit moyen a prisme (10) et soit dirn- zweiten Prismamitteln  (50, 52)
angeordnet  20         g6 vers ladite troisibme face (C) d'oO if sort sind.
dudit moyen a prisme (10). 11. Beleuchtungssystem  far ein LCD-Projektions-
2. Systeme optique selon la revendicatlion 1, wiedergabesystem mit
dans iequel lesdits premier et deuxibme a) einer Lichtquelle (20) und
25       moyens directeurs (32; 34) sont constitues par b) Mitteln (22) zur
Sammiung des Lichts der       des faces (D; J) de prismes (50; 52).
Lichtquelle (20) in einem StrahlenbUndel (24), dadurch gekennzeichnet, daB
das opti-   3  Systbme optique selon la revendication 1, sche System  zur
Aufteilung und Zusam-            dans lequel lesdits premier et deuxibme
menflhrung der TeilbUndel nach einem der  30      moyens directeurs (32;
34) sont constitues de AnsprUche 1, 2, 3, 4, 5, 6, 7, 8, 9 oder 10
miroirs. das Strahlenblndel (24) in zwei orthogonal polarisierte TeilbUndel
(28, 30) aufteilt und  4. Systbme optique selon. Ia revendication 1, die
TeilbUndel zu einem zusammengesetz-           dans lequel ledit premier
moyen directeur (D) ten und auf eine FlUssigkristallanzeige (40)  35  et
ledit moyen & prisme (50) constituent un gerichteten StrahlenbUndel
zusammenfUhrt.        seul prisme (50). Revendicatlons
5. Systbme optique selon la revendication 1, dans lequel ledit deuxibme
moyen directeur 1. Systbme optique permettant de scinder un   40
comprend un prisme (52) ayant au moins une faisceau de lumiere (24) en deux
sous-fais-         premiere et une deuxibme faces (J; K) et ladite ceaux
(28, 30) polarises dans des directions        pramibre face (J) dudit
prisme jouant le r8le orthogonales et de combiner lesdits sous-fais-
dudit deuxieme moyen directeur. 



ceaux (28, 30), comprenant: a) un moyen (26) pour obtenir a partir dudit
45  6. Systbme optique selon la revendication 5, faisceau de lumiere (24)
un premier et un         dans lequel ladite deuxibme face (K) dudit
deuxieme sous-faisceau (28, 30), chacun           prisme (52) porte ledit
moyen de rotation de d'eux ayant une polarisation lineaire, les di-
polarisation (36). rections de polarisation desdits sous-fais- ceaux (28,
30) 6tant mutuellement orthogo-   50  7. Systeme optique selon la
revendication 1, nales;                                            dans
lequel ledit moyen permettant d'obtenir b) un moyen (36) pour faire tourner
la direc-     ledit premier et ledit deuxibme sous-faisceau tion de
polarisation de l'un desdits sous-        (28, 30) comprend un diviseur de
faisceau de faisceaux (30) de 90 *;                           polarisation
(26, 56). c) un moyen & prisme (10), ce moyen a 55 prisme (10) comprenant
au moins une pre-      8. Systbme optique selon la revendication 1, miere,
une deuxibme et une troisieme face         dans lequel ledit moyen (36)
pour faire tourner (A; B; C), et                                     ladite
polarisation comprend une lame demi- 6    11  EP 0 376 395 81
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~~~~~~~~~~~~~C   L   M   S * onde. 9. Systeme optique selon la
revendication 1, dans lequel ledit moyen (36) pour faire tourner ladite
polarisation dudit deuxibme sous-fais-   5 ceau (30) comprend une cellule a
cristal liqui- de nematique en helice. 10. Systbme optique selon la
revendication 1, dans  lequel lesdits premier et deuxibme   l0 moyens
directeurs comprennent un premier et un deuxibme moyen a prisme (50, 52) et
les- dits moyens (56) pour obtenir lesdits premier et deuxibme
sous-faisceaux sont dispos6s en- tre lesdits premier et deuxibme moyens a
pri-  15 sme (50, 52). 11. Systbme d'illumination pour systbme d'afficha-
ge A projection LCD comprenant: a) une source lumineuse (20), at
20 b) des moyens (22) pour recueillir la lumie- re de ladite source
lumineuse (20) sous la forme d'un faisceau (24), caracteris6 par le systeme
optique se- Ion I'une quelconque des revendications 1,  25 2, 3, 4, 5, 6,
7, 8, 9 ou 10 pour scinder et combiner ledit faisceau (24) en lesdits sous-
faisceaux (28, 30) polarises dans des direc- tions orthogonales et pour
combiner lesdits sous-faisceaux sous la forme d'un faisceau   30 compose
dirig6 sur un affichage LCD (40). 35 40 45 50 55 7    


