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addition, each display valve forms part of a com- plex, relatively large
and expensive system. In this The invention relates to an image projection
system  an image is generated by means of a arrangement, comprising a
radiation source, an im-  cathode-ray tube. The light beam emanating from
age display system  having at least one image   5   this tube is incident
onto a photo-conducting layer display panel for generating an image to be
dis-   in which a charge pattern is produced in accor- played and wherein
the direction of polarisation of  dance with the image on the cathode-ray
tube. As the beam originating from the source is modulated  a result
thereof, an electric field Is formed, also In in accordance with the image
information, a projec-  accordance with the image on the cathode-ray tion
lens system for projecting the image produced   10  tube, across a layer of
liquid crystalline material by the image display system  onto a projection
disposed between the photo-conductive layer and a panel, a
polarisation-sensitive beam splitter being  second, counter, electrode. The
varying electric arranged in the path of the beam coming from the   field
produces a variation of the birefringence with source for producing two
mutually perpendicular-   in the liquid crystalline layer and consequently
lo- polarised sub-beams which are each intended to  15  cal differences in
the shift of the polarisation di- be modulated with image information.
rected of a projection beam incident on this layer. The notion image
projection arrangement must    To enable proper operation this system must
be be understood in a very general sense and com-    provided with yet a
number of additional layers. prises an arrangement for displaying, for
example,  The arrangement disclosed in the US-A- 4,127,322 a video image, a
graphic image, numerical informa-  20  is intended for professional
applications, and, be- tion or a combination thereof. The images may be
cause of its complex structure, size and cost price both monochrome and
colour images. In the latter   is not so suitable for consumer purposes.
case, the display system may have three colour         More suitable for
consumer, and other, applica- channels for, for example, the primary
colours red,  tions are the so-called matrix controlled display green and
blue, each channel including a display   25   panels having a layer of
liquid crystalline material panel.
between two electrodes. In the case of a passively Such an image projection
arrangement for a      controlled display panel, both electrodes are dis-
colour image is disclosed in the US-A- 4,127,322.  tributed into rows and
columns, and in the case of The display panels of the prior art arrangement
are  an actively controlled display panel a matrix of reflective light
valves having as the active, or image   30  electronic drive circuits are
provided on one of the producing, element a layer of liquid crystalline ma-
electrodes. In both cases the panel is divided by terial of the so-called
nematic type. This layer   the electrode matrix into a large number of
image locally changes the polarisation direction of an in-  elements. The
electrode matrix is controlled by an cident light beam, in dependence on
the image      electronic signal, for example a video signal. An formation.
For that purpose the light beam must be   35  image projection arrangement
comprising display linearly polarised, for which a polarisation-sensitive
panels of this type Is less complicated, cheaper beam splitter is arranged
in the path of the beam  and of smaller bulk than the arrangement disclosed
originating from the light source. This beam splitter  in the US-A-
4,127,322. However, due to the con- splits  the  light beam  into  two,
mutually        struction of the display panels, the useful luminous
perpendicular-polarised sub-beams. Only one of  40  flux is small. In, for
example, the case of an ac- these beams is transmitted to a display system,
so  tively controlled display panel, only approximately that approximately
half of the light of the radiation  10% of the light from the source is
transmitted to source reaches this display system.                the
projection lens system via the display panel. So as to make a more
efficient use of the light    The present invention has for its object to
from the source, the US-A- 4,127,322 proposes the   45  provide a
significantly more efficient use of the use of a second display system.
Therein the first  available light in an image projection arrangement
display system  is exposed to the sub-beam         having matrix-controlled
display panels without the polarised in a first direction and the second
display  necessity of a significantly more complex structure system to the
sub-beam polarised in the second     of the arrangement. To that end the
arrangement direction. After modulation by the display systems   so
according to the invention, is characterized in that the beams are combined
by the same polarisation-   the two sub-beams are both incident on the same
sensitive beam splitter which also effected splitting  display panel and
are modulated with the same according to polarisation direction. Thus, in
princi-  image information. ple, 100% of the light from the radiation
source is    The image display panel can be a monoch- used for the image
projection.                55  romatic panel used independently in a
monoch- In the arrangement disclosed in the US-A-       romatic arrangement
or as part of a colour display 4,127,322, the number of display valves is
twice   system of variable design. It may alternatively be a the number in
more conventional arrangements. In   colour display panel. 2    
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projection arrangement according   polarisation direction as regards their
reflection to the invention the same display panel modulates  power. both
polarisation directions of the projection light,  In accordance with a
further characteristic fea- so in principle all the available light, so
that an  ture of this embodiment in the path portions of the optimum use is
made of this light without the need   5   first sub-beam which do no
coincide with the path for additional image display panels.
portions of the second sub-beam, polarisation-sen- The most simple
embodiment of the arrange-      sitive absorption filters are arranged
which block ment according to the invention, is characterized in  light
having a polarisation direction different from that it comprises only one
polarisation-sensitive  that of the first sub-beam beam  splitter for both
producing the two sub-   10   This enables an increase in the degree. of
beams and combining the sub-beams after they       polarisation of the
sub-beams. The degree of have been modulated by the image display sys-
polarisation is the quotient of the light having the tem, and at least two
reflectors which are both    desired polarization direction and the total
quantity included in the radiation paths of the two sub-    of light in the
beam. beams for re-directing the sub-beams emanating   15   An embodiment
of the image projection device from the beam splitter to the beam splitter,
via the  according to the invention, which is important for image display
system.                              practical use, is characterized in
that the image In this arrangement the number of optical ele-  display
system is a colour image display system ments is minimal.
comprising colour-selective elements and a com- This simple embodiment may
be further char-  20  posite liquid crystal display panel whose image
acterized in that the image display panels are     elements are divided
into groups, each group gen- radiation-transmissive and that the sub-beams
are  erating a sub-image of a given. colour correspond- incident on these
panels substantially perpendicu-  ing to the colour of the colour-sensitive
elements larly.                                             added to the
relevant group of image elements. This perpendicular angle of incidence
contri-  25  This colour image image system may have the butes to
satisfying the requirement for the path   further characteristic feature
that the colour-selec- length for the differently coloured partial sub-
tive elements are constituted by a plurality of beams in a colour image
projection device to be as  colour-sensitive beam splitters, for splitting
the sub- equal as possible, and prevents any angle-depen-   beams into
three monochrome partial sub-beams dency of a liquid crystal display panel
from affect-  30  of different colours and for combining the partial ing
the quality of the projected image.            sub-beams modulated with
monochrome image in- Alternatively, this simple embodiment may be
formation to form a colour image information-modu- *  characterized, in
that the display panels are reflec-  lated sub-beam, and that In the path
of each of the tive. The sub-beams can then, for example, be       partial
sub-beams a separate. image display panel incident on these panels at an
acute angle.   35  is arranged whose collective Image elements con- A
further embodiment of the image projection    stitute one of said groups of
image elements. device according  to  the invention having  a
Alternatively, this embodiment may have the radiation-transmissive image
display system and    further characteristic feature that the colour image
wherein a first polarisation-sensitive beam splitter is  display system has
one image display panel whose provided for splitting the beam coming from
the   40  image elements are divided into groups, each radiation source
into two mutually perpendicularly  group generating a sub-image of a
predetermined polarised sub-beams, is characterized by a second  colour and
that for each of the image elements a polarisation-sensitive beam  splitter
for combining  colour filter is provided which only transmits light the
modulated sub-beams, a third polarisation-sen-  having the colour
corresponding to the colour of sitive beam splitter and a plurality of
reflectors, the   45  the sub-image to be generated by the group to
radiation path between the first and second beam   which the relevant image
element belongs. splitter for the first sub-beam comprises reflection   The
embodiment of the alternative characteris- from a first and a second
reflector, and from the  tic has the advantage that the colour image
projec- third beam splitter passage through the display    tion device
comprises a minimum number of op- system and reflection from a third
reflector, whilst  so  tical components and is very compact. the said
radiation path for the second sub-beam        The above-formulated wishes:
to provide an comprises passage through the image display sys-   image
projection device in which the available light tem and through the third
beam splitter and reflec-  is used as efficiently as possible and which it
is as tion from a fourth and fifth reflector.            simple and cheap
as possible can be satisfied to a This embodiment has the advantage that
the   55  still greater extent if this device has the further different
reflectors need only to reflect beams hav-  characteristic feature that the
polarisation-sensitive ing one polarisation direction and consequently
beam splitter is formed by a set of two transparent these reflectors can be
optimised for the relevant  elements having the same single index of.
refrac- 3    



5                 EP 0 361 559 B1                      6 tion, two surfaces
of which face each other, be-       display panel. tween which surfaces a
layer of oriented liquid         In these Figures corresponding elements
are crystalline material is provided of which one refrac-  given the same
reference numerals. tive index is equal to that of the said elements
In Fig. la, reference numeral 1 denotes a radi- whilst the other refractive
index is less than that of   5   ation source emitting a beam b. The beam
com- the said elements.                                  prises two beam
components with mutually per- This beam  splitter is cheaper than other
pendicular polarisation directions. Of this beam polarisation-sensitive
beam splitters and furnishes  only the chief ray is shown which, with the
object an appropriate polarisation separation over a rela-  of indicating
the two differetitly polarised compo- tively large range of wavelengths and
for a large   10  nents, is split into two rays. In actual practice these
range of angles of incidence.                       rays coincide. The beam
b is incident onto a The invention will now be described in greater
polarisation-sensitive beam splitter 2, for example detail by way of
example with reference to the       constituted by two transparent prism
portions 3 and accompanying drawings. Therein                      4
between which a polarisation-separating layer 5 the Figs. 1a and 1b
illustrate an embodiment of   15  is provided. The layer 5 reflects the
beam compo- the arrangement having one image display pan-     nent whose
polarisation direction is parallel to the el with the radiation paths for
an optically non-  plane of incidence, the so-called p-component and active
and an optically active panel, respec-    transmits the component whose
polarisation direc- tively,                                          tion
extends transversely of the plane of incidence. Figs. 2a and 2b illustrate
an embodiment of the   20  the so-called s-component. The plane of
incidence arrangement having three polarisation-sensitive   is the plane
formed by the incident ray and the beam splitters with again the radiation
paths for  normal on the layer 5. The reflected component, an optically
non-active and an optically active   denoted by the sub-beam [err], is
directed to the image display panel, respectively,                display
panel 10 by a reflector 6. Fig. 3 illustrates a first embodiment of the ar-
25  This panel has a layer of liquid crystalline rangement having a
reflective image display       material 17, for example of the nematic
type, en- panel,                                            closed between
two transparent, for example glass, Fig. 4 illustrates an embodiment of the
projec-   plates 11 and 12. Each of these plantes may com- tion device
having two field lenses,              prise a transparent control electrode
13 and 14, Figs. 5a and 5b illustrate an embodiment of the   30   which
electrodes can be divided into a large num- projection device with reduced
dimension in one   ber of rows and columns, thus defining a large
direction,                                        number of image elements
in the display panel. Fig. 6 illustrates a first embodiment of a colour
The different image elements can then be con- image projection device with
transmissive image   trolled by driving the matrix electrodes as is shown
display panels,                              35  schematically by means of
the drive terminals 15 Figs. 7a and 7b illustrate a second embodiment
and 16. Thus, an electric field can be applied at the of a colour image
projection device with trans-   desired position across the liquid
crystalline ma- missive image display panels,                     terial
17. Such an electric field causes a change of Figs. 8a and 8b illustrate an
embodiment of a     the effective refractive index of the material 17, so
colour image projection device having three light  40  that the light
passing through a given image ele- sources,
ment is submitted or not submitted to a rotation of Fig. 9 illustrates an
embodiment of the projec-  the polarisation direction, depending on whether
a tion device in which two differently polarised    local electric field is
present or not present in the beams are incident on the same side of a dis-
region of the relevant image element. play panel,
45       Instead of this what is commonly referred to as Fig. 10
illustrates a first embodiment of a       passively controlled image
display panel an ac- polarisation-sensitive beam splitter which is pref-
tively controlled panel may alternatively be used. In erably used in the
projection device, and         this latter type of image display panel one
of the Fig. 11 illustrates a second embodiment of this   substrate plates
is provided with an electrode whilst beam splitter,
50  the other plate is provided with the semi-conductor Fig. 12 illustrates
an embodiment of a colour     drive electronics. Each of the image elements
is image projection device having one light source,  now driven by its own
active control elecment, Figs. 13 and 14 illustrate embodiments of a
such as, for example, a thin film transistor. colour image projection
device having three           Both types of directly driven image display
separate projection lenses, and              55   panels are described in,
for example, the EP-A- Fig. 15 illustrates a second embodiment of the
0,266,184. projection device in which two differently polaris-   The
sub-beam [err] passing through the image ed beams are incident on the same
side of a       display panel 10 is directed to the polarisation- 4    
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splitter 2 by a second reflector 7.  originating from the non-energised
image elements Fig. 1a shows the situation in which the display    will be
submitted to this polarisation rotation. panel is energised, that is to say
the polarisation    In the embodiment described, the image ele- direction
of the sub-beam [err] is not changed. The    ments across which no electric
field is applied are sub-beam [err] incident on the polarisation-sensitive
5   shown as black elements on the projection panel beam splitter 2, having
the p-polarisation direction  30. It is alternatively possible to energise
an Image is then reflected towards a projection lens system  element in
such a manner, that is to say to apply 20, which is denoted schematically
by means of a    such a field strength across it, that the polarisation
single lens element. This lens system forms an      direction of the
incident linearly polarised light is enlarged image of the display panel
enlarged on a   10  not rotated through 90   but that this linearly
projection panel 30, the optical path length be-    polarised light is
converted into an elliptically tween this panel and the lens system 20
being       polarised light. This light is split by the polarisation-
relatively long. So as to limit the dimensions of the  sensitive beam
splitter 2 into the p-and s-compo- arrangement the path between the lens 20
and the    nents, the p-component being reflected.to. the pro- panel 30 can
be folded with the aid of additional  15  jection panel and the s-component
being transmit- reflectors.                                        ted to
the light source. The relevant beam element Fig. lb illustrates the
situation in which the  is then not shown as a black or a white. element on
panel 10 is not energised so that the polarisation  the projection panel
but as a grey element the direction of the incident sub-beam [err] is
shifted    grey shade being adjustable. through 90  and this beam leaves
the panel as an   20  If use is made of an image display. panel s-polarised
beam. This beam is then transmitted by  whose image elements rotate in the
energised the beam splitter towards the radiation source 1    state the
polarisation direction and do not rotate it and does not reach the
projection panel 30.         in the non-energised state, an additional
layer of According to the invention, also the sub-beam   liquid
crystalline  material which  rotates  the b2 denoted by double arrows, this
sub-beam hav-  25  polarisation direction of the entire sub-beams ing the
s-polarisation, denoted by means of the     through [err] can be arranged
in series with the small circles in the beam, is directed to the image
image display panel 10, so that the image on the display panel via the
reflector 7. After having     projection panel has the same polarity as the
im- passed through the panel 10 the polarisation direc-  age formed in an
arrangement having an image tion of the sub-beam b2 has either remained
con-   30   display panel whose image elements do not rotate stant or has
been rotated through 90, depending     the polarisation direction in the
energised state. on whether the panel 10 was energised or not.           An
additional polarisationshifter, shown in Figs. After the sub-beam b2 has
been reflected by the     1a and 1b by reference numeral 31, can alter-
reflector 6 it is reflected by the beam splitter 2  natively be used if in
an arrangement in which the towards the radiation source 1, or transmitted
to  35  image elements in the energised state do not the projection lens
system 20.                      rotate the polarisation direction one wants
to have The beam splitter 2 does not only provide the   these image
elements still appear as black ele- formation of the two sub-beams, but
also ensure     ments on the projection panel, for example to ob- that,
after having been modulated by the image      tain an increased contrast or
to effect a decrease in display panel, these sub-beams are again com-  40
the colour dependency of the arrangement, or in bined to one beam b'. In
addition, the polarisation-  order to increase the switching rate of the
display sensitive beam splitter 2 ensures that the polarisa-  panel. tion
modulation of the sub-beams is converted into      Instead of a layer of
liquid crystalline material it an intensity variation of these sub-beams.
This     is alternatively possible to use a [err]-plate, or for a beam
splitter replaces, in this embodiment and   45  reflective display panel
a[err]-plate, wherein [err] is the further embodiments still to be
described, also a   wavelength of the projection light, as an additional
polariser and an analyser which in more conven-     polarisation rotator
31. This polarisation rotator is tional arrangements are disposed before
and be-     also suitable for use in embodiments still further to hind,
respectively, the image display panel. Be-    be described hereinafter.
cause of the many and various functions of the   50     In principle, the
image display panel 10 can be beam splitter 2 the number of elements can be
provided in any arbitrary position between the re- limited to a minimum in
the embodiment shown in     flectors 6 and 7 but alternatively also between
the the Figs. 1a and 1b.                                beam splitter 2 and
the reflector 7 or between the It will be obvious that on projecting an
image   reflector 6 and the beam splitter 2. Preferably how- by means of an
arrangement as illustrated in the   55  ever, the panel 10 is positioned
such that the Figs. 1a and 1b, the two sub-beams will not be     optical
path length from the beam-splitting plane 5 rotated in their totality as
regards their direction of  to the panel 10 is the same for both sub-beams,
so polarisation. Only those portions of the sub-beams  that for diverging
sub-beams the cross-sections of 5    



9                 EP 0 361 559 B1                     10 hese beams are
identical in the region of the      polarised light passed by the beam
splitter 2 is panel, and furthermore for both sub-beams the
contaminated with p-polarised light, absorbing ele- optical path length
between the panel 10 and the     ments 37 and 38 which only absorb
radiation of the projection lens is identical.
s-polarisation are preferably, as is shown in Fig 2a, The Figs. 2a and 2b
illustrate a second em-   5   arranged between the beam  splitter 36 and
the bodiment of the image projection arrangement,       reflector 22 and
between the beam splitter 2 and Figs. 2a and 2b respectively, showing the
radiation  the reflector 23. paths for the sub-beams [err] and [err] for an
ener-          In addition, in contrast to the reflectors in the gised and
non-energised image display panel 10.     embodiment of the Figs. 1a and
1b, the reflectors In addition to the first polarisation-sensitive beam
10  in the embodiment shown in the Figs. 2a and 2b splitter 2, this
arrangement includes a second       need only to reflect one polarisation
direction. Only polarisation-sensitive beam splitter 32 for combin-
p-polarised light is incident on the reflectors 21, 22 ing the sub-beams
after they have been modulated     and 23 and only s-polarised light on the
reflectors by the panel. Furthermore, a third polarisation-    24 and 25.
Consequently, the reflection power of sensitive beam splitter 36 is
provided, which is  15  these reflectors can be optimised, that is to say
it used as a polarisation-selective reflector, which, for  can be at a
maximum for the desired polarisation example, reflects p-polarised light
and transmits s-  direction, which increases the light output of the
polarised light. The arrangement further comprises   arrangement. live
reflectors 21, 22, 23, 24 and 25.                The invention is not only
suitable for use in an The p-polarised sub-beam b, originating from   20
image projection arrangement having a radiation- the beam splitter 2 is
reflected by the reflectors 21  transmissive image display panel but also
in an and 22 towards the polarisation-sensitive beam       arrangement of
that type having a reflecting image splitter 36 which in its turn reflects
the sub-beam  display panel. Such a panel, driven from a cathode- towards
the display panel 10. The beam portions      ray tube, is disclosed in said
US-A- 4,127,322, whose polarisation direction is not rotated (Fig. 2a)  25
whilst a directly driven reflective image display are reflected by the beam
splitter 2 towards a      panel is disclosed in the US-A- 4,239,346.
reflector 23 which reflects the beam portions to the    The Figs. 3a and 3b
illustrate an embodiment beam splitter 32. The last beam splitter reflects
the  of an image projection arrangement according to p-polarised beam
portions towards the projection     the invention having a reflective image
display pan- lens system 20. The portions of the sub-beam [err]   30  el.
This panel 10 again has a layer of liquid cry-. whose polarisation
direction is rotated, and which   stalline material 17 embedded between two
sub- leave the panel 10 as s-polarised components (Fig.  strate plates 11
and 18. The plate 11 is transparent 2b) are transmitted by the beam
splitter 2 towards   whilst plate 18 is reflective. Control electronics Is
the radiation source 1.                             integerated in the
plate 18. The control signal, for The s-polarised sub-beam [err]
originating from   35  example a video signal, is applied to the driver the
beam splitter 2 first passes through the display  electrodes 15 and 16
provided at the rear face of panel 10. The portions of this sub-beam, whose
the plate 18. polarisation direction is not rotated (Fig. 2a) pass    Apart
from the fact that the image display through the third beam splitter 36 and
are there-    panel 10 is reflective instead of transparent, the after
reflected towards the polarisation-sensitive   40  structure and mode of
operation of the arrange- beam splitter 32 by the reflectors 24 and 25.
This   ment of Figs. 3a and 3b correspond for a large part last beam
splitter transmits said portions of the  to that of the Figs. 1a and 1b.
Fig. 3a again shows sub-beam b2 to the projection lens system 20. The   the
situation in which the image display panel does portions of the sub-beam
b2 whose polarisation      not effect polarisation rotation and the
sub-beams direction is indeed rotated, and which consequently   45  [err]
and [err] after having passed through the path to leave the panel 10 as
p-polarised components (Fig.  and from the panel, reach the projection
panel 30 2b) are reflected, in this sequence, by the reflec-  via the beam
splitter 2 and the projection lens tors 22 and 21 and the beam  splitterr 2
to the       system 20. In Fig. 3b the image display panel does radiation
source 1.                                  rotate the polarisation
direction of the sub-beams Since the light paths for the s- and p-polarisa-
50   [err] and [err] and these sub-beams ultimately return to tion
components are spatially separated, the de-    the radiation source 1 via
the beam splitter 2. gree of polarisation of the sub-beams can be in-
For a proper operation of the image display creased by incorporating in the
separate path por-   panel the sub-beams [err] and [err] must not be in-
tions of these sub-beams additional elements         cident on this panel
at excessive angles to the which block light having an unwanted
polarisation   55  normal. So as to limit the angles of incidence, the
direction. As in practice the p-polarised light re-  image display panel
can be positioned at a rela- flected by the beam splitter 2 will more
easily be   tively large distance from the beam splitter. It is
contaminated by s-polarised light than the s-        possible to "fold" the
radiation path with the aid of 6    
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reflectors between the reflector 6 and the  the sub-beam  [err],
respectively, have passed panel 10 on the one hand and between this panel
through. The sub-beams [err] and [err] finally reach the and the reflector
7 on the other hand, so that the  projection lens system 20 or the light
source 1, dimensions of the projection arrangement can be of  depending on
the fact whether the polarisation di- limited size.
5   rection of these beams has been shifted or not. It should be noted that
only those elements        The lenses 28 and 29 provide that the diverg-
which are necessary to understand the invention   ing sub-beams, going to
the image display panel, are included in Figs. 3a and 3b. In the practical
are converted into less diverging or in converging embodiment of the
arrangement shown in Figs. 3a     beams so that the dimensions of the
optical ele- and 3b at least one additional reflector will be   10   ments
in the arrangementmay be of a limited size. provided to achieve that the
two sub-images are    These lenses are denoted as "relay" lenses or
superimposed on each other with the same orienta-  intermediate lenses.
tion, i.e. not mirror-inverted with respect to each    If a colour image is
to be projected, It is other.
possible to use instead of an image display system Fig. 4 illustrates a
further embodiment of an   15  having one panel a composite image display
sys- image projection arrangement having a radiation-  tem having, for
example, three display panels and transmissive display panel. This
embodiment dif-   a plurality of colour-selective beam splitters. Fig. 6
fers from the embodiment shown in the Figs. la     shows an embodiment of
such a composite image and 1b in that the polarisation-sensitive beam
split-  display system, provided in an embodiment of an ter 2 has a
different construction, as a result of  20  image projection arrangement
similar to that shown which the radiation source 1 and the projection lens
in the Figs. 1a and 1b. system 20 are arranged differently relative to each
For the sake of clarity, only the radiation path other. Two additional
lenses 26 and 27 are pro-    of the sub-beam [err] is shown in this Figure.
In a vided as extra elements in the embodiment of Fig.  similar manner as
shown in the Figs. la and 1b, 4, on both sides of the display panel 10,
which act  25  the sub-beam b2 passes through the same radi- as field
lenses. These lenses reduce the diver-    ation path in the opposite
direction. gence of the sub-beams [err] and [err] and provide
After having been reflected from the reflector 6, that, at limited
dimensions of the image projection  the sub-beam  [err] is incident on a
first colour- arrangement, the highest possible amount of light  selective
beam splitter 44, for example a dichroic from the source 1 is coupled into
the pupil of the   30   mirror, which transmits, for example, red light and
projection lens system 20.                         reflects blue and green
light. The red beam [err], is Figs. 5a and 5b illustrate an embodiment of
the  reflected to a first display panel 41 by a reflector image projection
arrangement whose length in one   48 which may be a neutral reflector or a
red direction is of a reduced size as a portion of the  reflector. In this
panel the red sub-image is gen- light path extends in a different
direction. Fig. 5a is  35  erated so that the beam [err] is modulated with
the a side elevational view of the arrangement, or a   red colour
information. The light reflected by the cross-sectional view in the XZ
plane, whilst Fig. 5b  beam splitter 44 is split by a second colour-selec-
is a cross-sectional view the YZ plane of the ar-  tive beam splitter 45,
which, for example reflects rangement. Compared with the arrangement shown
green light and transmits blue light, into a green in the Figs. 1a and 1b,
the arrangement shown in  40  beam [err] and a blue beam [err]. These beams
are the Figs. 5a and 5b has two reflectors 8 and 9 and  incident on the
respective display panels 42 and 43 two lenses 28 and 29 by way of
additional ele-     in which the green and the blue sub-image respec-
ments.                                            tively, is generated.
After having been passed The projection beam  b originating from the
through their image display panels, the sub-beams light source 1 is split
by the polarisation-sensitive   45  [err] and [err] are combined again with
the aid of a beam splitter 2 into a p-polarised sub-beam [err] and  third
colour-selective beam splitter 46 which trans- into an s-polarised sub-beam
[err]. These sub-beams   mits the red beam and reflects the green beam. are
incident on the reflectors 8 and 9, respectively.  The blue beam emitted
from the panel 43 is re- These reflectors are at such an angle with the YZ
flected to a fourth colour selective beam splitter 47 plane on the other
hand and the XZ plane on the   so  by a reflector 49, which may or may not
be of a other hand that in principle they reflect the sub-  blue reflector.
Said last beam splitter transmits the beams [err] and[err] into the Y
direction. The sub-     blue beam and reflects the combined red-green beam
[err] and[err], respectively, is thereafter directed  beam, so that all the
light is combined again into to the radiation-transmissive display panel 10
by  one beam. This beam is conveyed by the reflector the respective
reflectors 6 and 7. After having  55   7 to the polarisation-sensitive beam
splitter 2 which passed this panel, the sub-beam [err] and the sub-
reflects the light originating from driven image ele- beam b2,
respectively, pass in the opposite direc-  ments in the panel to the
projection lens system, tion through the same path the sub-beam [err] and
not shown, and allows the remaining light to pass 7    
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1.                                       Since the colour-separating
properties of the The sequence of the colour-selective elements   dichroic
mirrors 51 and 52 depend on the direction and the image display panels may
of course also    of polarisation of the incident light, one of  the be
chosen differently from the sequence shown in   reflectors 53 and 54 in the
red channel -is prefer- Fig. 6.                                        5
ably a red reflector, whereas one of the reflectors The Figs. 7a and 7b
show a compact embodi-      57 and 58 in the blue channel reflects only
blue ment of a colour image projection arrangement      light. Also in this
case said red and blue  reflectors according to the invention, in which the
colour    may be dichroic mirrors. separation of the sub-beams is effected
with the       To allow a compact design of the arrangement aid of two
intersecting dichroic mirrors, alternatively  10  shown in Figs. 7a and 7b,
two field lenses which denoted dichroic cross. Fig. 7a is a perspective
are similar to the field lenses 26 and 27 in the view of the arrangement,
whereas Fig.7b is a sche-  arrangement of Fig. 4 can be provided before and
matic plan view of the arrangement. For the sake of  behind each image
display panel 41, 42 and 43. clarity only the radiation path for the green
partial  Instead of providing two lenses in each colour sub-beams [err] and
[err] are shown in Fig. 7a.  15  channel the same object can also be
achieved by Of the projection beam b originating from the   using a total
of only two lenses positioned in a light source 1 the p-polarised sub-beam
[err] Is re-  similar manner in the arrangement as the inter- flected by
the beam  separating plane 5 of the     mediate lenses 28 and 29 in Fig.
5b, the dichroic polarisation-sensitive beam splitter 2 to the lower
cross together with the elements 41-43 and 53-58 portion of the dichroic
cross 50. This cross is  20  being provided at the position of the display
panel formed by two dichroic mirrors 51 and 52 of which  10 of Fig. 5b.
Instead of only field lenses or inter- the mirror 50 reflects red light and
transmits blue  mediate lenses only combinations of such lenses and green
light, whereas the mirror 51 reflects blue  can alternatively be used in
the different embodi- light and transmits red and green light. Conse-
ments. quently, of the sub-beam [err] only the green compo-  25  It will be
obvious that the s-polarised sub-beam nent [err] is transmitted to a
reflector 55. This   b2, which is not shown in the Figs. 7a and 7b, can
reflector directs the component [err]] to the display  pass through the
same path as the sub-beam b panel 42 in which the green sub-image is gen-
but then in the opposite direction. erated. The sub-beam component[err]
modulated          Fig. 8a shows schematically and in a plan view with the
information of this sub-image is reflected   30   a colour projection
arrangement having three colour by a reflector 56 and transmitted through
the upper  channels 80, 81 and 82 for the primary colours red, portion of
the dichroic cross 50 to the polarisation-  green and blue, a separate
radiation source 83, 84 sensitive beam splitter 2. At the separating plane
5  and 85 and a separate polarisation-sensitive beam the sub-beam component
[err] is reflected to the    splitter being incorporated in each of the
colour projection lens system 20 or transmitted to the   35  channels.
radiation source 1, depending on the fact whether      Fig. 8b shows the
green colour channel in the polarisation direction of the sub-beam compo-
greater detail. This channel includes a source 84 nent is rotated or not
rotated by the display panel  for green light. The beam [err] produced by
this 42.                                                source is incident
on a polarisation-sensitive beam The red beam component [err] reflected by
the   40  splitting prism 86. At the separating layer 87, the p- dichroic
mirror 51 and the blue beam component     polarised sub-beam [err] is
reflected to a first reflec- [err] reflected by the dichroic mirror 52 pass
tor 88, which directs the sub-beam  [err] to the through sub-systems which
are similar to the sub-  image display panel for the green sub-image. After
system for the green beam component. These sub-    having passed though
this panel, the sub-beam [err] systems comprise reflectors 53 and 54 and a
dis-  45  is incident on a second reflector 89 which reflects play panel
41, and reflectors 57 and 58 and a      the sub-beam to the
polarisation-sensitive beam display panel 43, respectively, as is shown in
the  splitter 86 where the polarisation modulation is plan view in Fig. 7b.
After having been modulated  converted into an intensity modulation. by the
associated image display panels, the sub-       The s-polarised sub-beam
[err] passes through beam components [err] and [err] are combined with  so
the same path as the sub-beam [err] in the opposite the component [err] by
the dichroic cross 50. Of the  direction. total colour image
information-modulated sub-beam      The colour channels 80 and 82 are of
the same [err] the polarisation modulation is converted into an  design as
the colour channel 81. The monochrome intensity modulation, by the
polarisation-sensitive  beams [err] and [err] emanating from the colour
beam  splitter 2 whereafter the sub-beam  [err] is  55  channels are
combined by, for example, a dichroic projected via the lens system 20 to
the projection  cross 50 into a coloured beam b which is projected panel,
not shown.                                  by the projection lens system
20 onto a panel, not shown. 8    
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shown in the Figs. 8a and      The inventive idea is also suitable for use
in a 8b, the elements 86, 88 and 89 in the green colour  colour image
projection device in which only one channel 81 and the corresponding
elements in the  display panel is used. This arrangement may be of other
colour channels 80 and 82 can be optimised  a structure as shown in Figs.
3a and 3b In which for the relevant colour.                      5   the
monochrome panel 10 is replaced by a com- The arrangement shown in Figs. 8a
and 8b can   posite or colour panel. This colour panel then com- again be
of a compact design by the use of field  prises a number of image elements
which is for lenses similar to the field lenses 26 and 27 in Fig.  example,
three times as large as the number of 4 or the use of intermediate lenses
similar to the  image elements of a monochrome panel. The Im- lenses 28 and
29 in Fig. 5b or a combination of  10  age elements of the colour panel are
arranged in these lenses.                                     three groups,
a red, green and blue sub-image Instead of transmission-display panels, the
col-  beam being generated by these groups. An image our channels may
alternatively include reflection  element of each of the groups is always
added to a panels. Then each colour channel may be, for      image element
on the projection panel. Each of the example, of a design as shown in Fig.
3.     15  image elements is then, for example, preceded by Instead of
using a separate light source in each  an individual colour filter which
only transmits the one of the colour channels, it is alternatively possi-
colour desired for the relevant image element. ble to use one common light
source. The beam         Fig. 9 shows an embodiment of an image pro-
produced by this source is split by colour-selective  jection arrangement
in which, similar to the ar- means into three beams of the respective
primary  20  rangement shown in Figs. 2a and 2b, separate colours red,
green and blue which are then con-   polarisation-sensitive beam splitters
90 and 96 are veyed to the red, green and blue colour channels.  used for
splitting on the one hand (beam splitter An embodiment of the arrangement
in which this    90) the beam b into two sub-beams [err] and [err] has been
realized is schematically shown in Fig.  having mutually perpendicular
polarisation direc- 12. Said colour selective means may be consti-  25
tions and on the other hand for combining (beam tuted by a dichroic cross
120. Reference numerals  splitter 96) these sub-beams after they have been
80' 81'and 82' denote the red, green and blue   modulated by the image
display panel 10. The channel without radiation soures. One of the colour
beam splitter 96 converts the polarisation modula- beams, for example [err]
is directly incident into the  tion of the sub-beams [err] and [err] into
an intensity associated colour channel, whereas the other col-  30
modulation. The sub-beams [err] and [err] now pass our beam[err] and[err]
are conveyed to the associated  through the image display panel in the same
direo- 80' and 82' via additional reflectors 121, 122 and  tion. 123, 124,
respectively.                              The p- and s-polarised sub-beams
[err] and [err] Figure 13 schematically illustrates an embodi-  emanating
from  the beam splitter 90 having ment of the arrangement which is based on
the  35  polarisation separating plane 91 are reflected by same concept as
the embodiment shown in Fig. 8,   their associated reflectors 92 and 93 to
the same but in which the beams [err] and [err] are projected  side of the
image display panel 10. After having onto the screen 30 by separate
projection lenses  passed through this panel the sub-beams [err] and 131,
132 and 133, instead of being combined first [err] are reflected by further
reflectors 94 and 95 to and thereafter jointly projected by one projection
40  the second beam splitter 96 having separating lens. By tilting in the
arrangement of Fig. 13 the  plane 97. The intensity-modulated beam b
emanat- picture display panels 41, 42, 43 or the colour   ing from the beam
splitter 96 is projected onto a channels 80, 81, 82 in their totality
relative to each  panel, not shown, by the projection lens system 20.
other, it can be ensured that the beams [err] and    The projection
arrangement shown in Fig. 9 bb accurately coincide on the projection
screen.  45  can be made suitable for colour image projection The use of
three projection lens systems has   by providing at the position of the
image display the advantage that each system can be optimized   panel 10 a
transmissive colour panel or a compos- for the relatively narrow
wavelengthband of the   ite image display system having colour-splitting
associated colour beam, so that the projection lens  means and three
monochrome panels, for example systems can be simpler and cheaper than a
projec-  so  similar to Figs. 6, 7a and 7b. tion lens system for the
projection of the three     It should be noted that in the arrangement
colour beams.                                     whose basic circuit
diagram is shown in Fig. 9, an A projection device having three projection
len-  additional reflector will in practice be provided in ses may
alternatively use one radiation source in-  the path of one of the beams
[err] to achieve that stead of three separate radiation sources, as is  55
the images formed by these beams on the projec- shown schematically in Fig.
14.                  tion screen will have the same orientation, i.e. they
After the description of Figs. 12 and 13, Fig.  are not mirror-inverted
with respect to each other. does not require any further explanation. 9    
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shown in Fig. 9 again pro-      ponent, whose direction of polarisation
extend vides the possibility of arranging polarisation filters
transversely of the angle of incidence, the extraor- in positions in which
the beams [err] and[err] are      dinary refractive index of the liquid
crystalline ma- spatially separated to increase the degree of      terial
applies, so that this component does not polarisation of those beams.
5   "see" any refractive index difference on passing In the embodiments of
the image projection     through the beam  splitter, and  consequently
device in which a polarisation-dependent beam      passes through the layer
103 and the prism 102 in splitter is only used to split the beam
originating  the original direction. from  the radiating  source into two
mutually          The refractive index difference [err] = ne - no of
perpendicular-polarised-subbeams, this beam split-  10  liquid crystalline
material can be great, so that the ter can be accomodated in one housing,
together    beam splitter is suitable for a large range of angles with the
radiation source and any beam shaping     of incidence. In addition it can
be ensured, that the optical means.
refractive index of the prism material and that of A polarisation-sensitive
beam splitter in the im-  the layer 103 vary in the same way versus varying
age projection arrangement can be constituted in  is  wavelength of the
beam b, so that the beam splitter known manner by a Wollaston prism
consisting of    has a high polarisation efficiency for a large two
cemented-together prisms of double-refractive  wavelength range. A very
important advantage of material, the optical axes of the two prisms being
the beam splitter of Fig. 10 is that it is cheap since perpendicular to
each other. It is alternatively pos-  no expensive double-refractive prism
material need sible to utilise a what is commonly denoted a Glan-  20  to
be used and its production is relatively simple. Thompson prism or a
Glan-Taylor prism of double-       There is no need for the prisms 101 and
102 to refractive material, in which one beam component   be solid, it is
alternatively possible for these prisms having one of the polarisation
directions, p or s, is  to consist of glass, or other transparent, walls in
subject to total internal reflection at a prism face  which a transparent
liquid or synthetic material and the other component does not meet such an
25  having a high refractive-index equal, to [err] of the internal
reflection. The two last-mentioned prisms  layer 103 is applied. These
walls must have the as well as the Wollaston prism are expensive be-   same
refractive index as the liquid or synthetic cause of the double-refractive
material to be used  resin material which shall not show any depolaris- for
them.                                          ing effects. Therefore,
preference should be given to use   30  By a change in the construction of
the beam in image projection arrangements, more specifically  splitter
shown in Fig. 10, the image projection those intended for consumer usages,
the beam       arrangement can be given a more compact con- splitter shown
in Fig. 10. This beam splitter 100 is  struction, as is shown in Fig. 11.
Measures have formed by two transparent prisms 101 and 102 of,   been taken
to ensure that the plane 110 of prism for example, glass, with an
intermediate layer 103.  35  101 onto which the beam b originating from the
This layer is formed by a liquid crystalline material,  source 1 is
incident is perpendicular to this beam. and consequently has double
refraction. The or-    In addition, the direction in which the beam is
dinary index of refraction [err] of the material is   incident has been
chosen such that at the position substantially always equal to
approximately 1.5,    of the polarisation separating plane 103 the angle
whilst the extraordinary index of refraction [err] can   40  of incidence
is less than the critical angle, so that have a value between 1.6 and 1.8
depending on      the beam b is transmitted in its totality. The plane the
composition of the layer 103. The prisms 101   113 of the prism 102 is
coated with a reflecting and 102 are provided with what are commonly
layer 116 which reflects the beam b to the separat- referred to as
orientation layers 104 and 105 which  ing layer 103. At this second
incidence on the layer ensure that the optical axis of the layer 103 is  45
103 the angle of incidence exceeds the critical perpendicular to the plane
of drawing. In Fig. 12  angle, as a result of which the desired separation
this axis is indicated by the circle 106.          according to
polarisation direction occurs. The p- The beam b incident on the beam
splitter has    polarised beam [err] leaves the prism 102 via the two
polarisation components, the p- and s-polarised  plane 114 and the
s-polarised beam b2 leaves the components. Measures have been taken to
ensure  50 prism 101 via the plane 112. that the refractice index of the
prism material is     The beam splitter 100 can also be used for equal to
[err] of the layer 103, for example 1.8. If the  combining the sub-beams
[err] and [err] after they beam b is incident on the layer 103 at an angle
of  have been modulated with image information, for incidence[err] which
exceeds or is equal to the      example in the case in which reflecting
display critical angle [err] the p-polarised beam component is  55  panels
are used. The modulated sub-beam  [err] subjected to a total reflection in
the direction of the  coming from the right enters the prism 101 via the
arrow 107 as the ordinary refractice index applies  face 112 and is
reflected or not reflected at the to this component. For the s-polarised
beam com-  separating plane 103 to the projection lens 20, 10    
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whether its direction of polarisation      two  mutually
perpendicular-polarised  sub- has been rotated or not rotated. The
modulated           beam ([err]) which are each intended to be sub-beam  b2
coming from the right enters the           modulated with image
information, character- prism 102 via the face 114 and is transmitted or
ized in that the two sub-beams ([err]) are both not transmitted to the
projection lens system 20 by    5  incident onto each panel (10;41,42,43)
of the the separating plane 103 depending on whether its       display
system (10;40) and are modulated with direction of polarisation has been
shifted or not.     the same image information. The polarisation-sensitive
beam splitter again con- verts the polarisation modulation of the sub-beam
2. An image projection arrangement as claimed in into an intensity
modulation.                         Claim 1, characterized in that it
comprises only Fig. 15 is a partial view of an embodiment of        one
polarisation-sensitive beam splitter (2) for the image projection device in
which, as also in       both producing the two sub-beams ([err]),([err])
Fig. 9, an only partially shown polarisation-sensitive  and combining the
sub-beams ([err]),([err]) after beam  splitter is exclusively used for
splitting a      they have been modulated by the image dis- beam  produced
by a radiation source, into two   15     play system (10) and at least two
reflectors (6)- sub-beams. These sub-beams [err] and [err] are re-
(7) which are both incorporated in the radiation flected by their
associated reflectors 92 and 93 to     paths of the two sub-beams
([err]),([err]) for re- the same side of the image display panel 10,
directing the sub-beams emanating from the where they intersect. After
passage through the         beam splitter (2) to the beam splitter (2) via
the panel 10, the beams [err] and[err] are deflected by a   20   image
display system (10). field lens 150 to the optical axis 00'. To approxi-
mately as far as the focal plane 151 the beams [err]    3. An image
projection arrangement as claimed in and b2 partly coincide, thereafter
they are fully       Claim  1, characterized  in that individual separate.
A first polarisation analyser 152 is dis-     polarisation analysers
(37),(38) having mutually posed, behind the focal plane 151, in the path of
25  perpendicular polarisation directions are incor- only the beam [err], a
second polarisation analyser        porated in the separate portions of the
paths of 153 is disposed in the path of only the beam b2,        the
sub-beams ([err]),([err]) originating from the which analysers convert the
polarisation modula-        image display system (10). tions of the beams
[err] and [err] into intensity modula- tions. The intensity-modulated beams
are projected   30   4. An image projection arrangement as claimed in onto
the projection screen, not shown, by the pro-      Claim 2, characterized
in that the image dis- jection lens system 20. The polarisation directions
play panels (10;41,42,43) are radiation-trans- of the analysers 152 and 153
are perpendicular to       missive and that the sub-beams ([err]),([err]),
are each other so that the beams constituted by the         incident on
these panels substantially perpen- beams [err] and[err] have the same
polarity.         35      dicularly. Although the present invention is in
the first place intended for an image projection arrange-     5. An image
projection arrangement as claimed in ment having directly driven image
display panels it     Claim 2, characterized in that the image dis- is not
limited thereto. Also when used in an image      play panels (10;41,42,43)
are reflective. projection arrangement having indirectly driven dis-  40
play panels, for example by means of cathode-ray     6. An image projection
arrangement as claimed In tubes, the invention can increase the luminous
flux.    Claim 5, characterized in that the sub-beams ([err]),([err]) are
incident on the image display pan- Claims
els (10;41,42,43) at an acute angle to the nor- 45      mals. 1. An image
projection arrangement, comprising a radiation source (1), an image display
sys-   7. An image projection arrangement as claimed in tem (10;40) having
at least one image display        Claim 1 having a radiation-transmissive
image panel (10;41,42,43) for generating an image to       display system
(10) and in which a first be displayed and wherein the direction of  so
polarisation-sensitive beam splitter (90) is pro- polarisation of the beam
(b) originating from        vided for splitting the beam (b) originating
from the source (1) Is modulated in accordance with      the radiation
source (1) into two mutually per- the image information, a projection lens
sys-        pendicularly  polarised sub-beams ([err]),([err]), tem (20) for
projecting the image produced by        characterized in that the paths of
each of the the image display system  onto a projection   55     sub-beams
([err]),([err]) include first reflectors panel (30), a
polarisation-sensitive beam split-    (92,93) for reflecting these
sub-beams to the ter (2) being arranged in the path of the beam      same
side of the image display system (10), (b) coming from the source (1) for
producing         and that in each of the paths of the sub-beams    19
EP 0 361 559 B1                    20   *   C   L  M   S   * 



depending on whether its direction of polarisation     two  mutually
perpendicular-polarised  sub- has been rotated or not rotated. The
modulated          beam ([err]) which are each intended to be sub-beam  b2
coming from the right enters the           modulated with image
information, character- prism 102 via the face 114 and is transmitted or
ized in that the two sub-beams ([err]) are both not transmitted to the
projection lens system 20 by    5  incident onto each panel (10;41.42.43)
of the the separating plane 103 depending on whether its       display
system (10;40) and are modulated with direction of polarisation has been
shifted or not.      the same image information. The polarisation-sensitive
beam splitter again con- verts the polarisation modulation of the sub-beam
2. An image projection arrangement as claimed in into an intensity
modulation.        .         10       Claim 1, characterized in that it
comprises only Fig. 15 is a partial view of an embodiment of       one
polarisation-sensitive beam splitter (2) for the image projection device in
which, as also in        both producing the two sub-beams ([err]),([err])
Fig. 9, an only partially shown polarisation-sensitive  and combining the
sub-beams ([err]),([err]) after beam  splitter is exclusively used for
splitting a      they have been modulated by the image dis- beam  produced
by a radiation source, into two   is     play system (10) and at least two
reflectors (6)- sub-beams. These sub-beams [err] and [err] are re-
,(7) which are both incorporated in the radiation flected by their
associated reflectors 92 and 93 to     paths of the two sub-beams
([err]),([err]) for re- the same side of the image display panel 10,
directing the sub-beams emanating from the where they intersect. After
passage through the         beam splitter (2) to the beam splitter (2) via
the panel 10, the beams [err] and[err] are deflected by a   20   image
display system (10). field lens 150 to the optical axis 00'. To approxi-
mately as far as the focal plane 151 the beams [err]   3.  An image
projection arrangement as claimed in and b2 partly coincide, thereafter
they are fully       Claim  1, characterized  in that individual separate.
A first polarisation analyser 152 is dis-     polarisation analysers
(37),(38) having mutually posed, behind the focal plane 151, in the path of
25  perpendicular polarisation directions are incor- only the beam [err], a
second polarisation analyser        porated In the separate portions of the
paths of 153 is disposed in the path of only the beam b2,        the
sub-beams ([err]),([err]) originating from the which analysers convert the
polarisation modula-        image display system (10). tions of the beams
[err] and[err] into intensity modula- tions. The intensity-modulated beams
are projected   30  4. An image projection arrangement as claimed in onto
the projection screen, not shown, by the pro-      Claim 2, characterized
in that the image dis- jection lens system 20. The polarisation directions
play panels (10;41,42,43) are radiation-trans- of the analysers 152 and 153
are perpendicular to       missive and that the sub-beams ([err]),([err])
are each other so that the beams constituted by the         incident on
these panels substantially perpen- beams [err] and [err] have the same
polarity.        35       dicularly. Although the present invention is in
the first place intended for an image projection arrange-     5. An image
projection arrangement as claimed in ment having directly driven image
display panels it     Claim 2, characterized in that the image dis- is not
limited thereto. Also when used in an image      play panels (10;41,42,43)
are reflective. projection arrangement having indirectly driven dis-  40
play panels, for example by means of cathode-ray    6. An image projection
arrangement as claimed in tubes, the invention can increase the luminous
flux.    Claim 5, characterized in that the sub-beams ([err]),([err]) are
incident on the image display pan- Claims
els (10;41,42,43) at an acute angle to the nor- 45      mals. 1. An image
projection arrangement, comprising a radiation source (1), an image display
sys-   7. An image projection arrangement as claimed in tem (10;40) having
at least one image display       Claim 1 having a radiation-transmissive
image panel (10;41,42,43) for generating an image to      display system
(10) and in which a first be displayed and wherein the direction of  50
polarisation-sensitive beam splitter (90) is pro- polarisation of the beam
(b) originating from       vided for splitting the beam (b) originating
from the source (1) is modulated in accordance with      the radiation
source (1) into two mutually per- the image information, a projection lens
sys-       pendicularly polarised sub-beams ([err]),([err]), tern (20) for
projecting the image produced by      characterized in that the paths of
each of the the image display system  onto a projection   55    sub-beams
([err]),([err]) include first reflectors panel (30), a
polarisation-sensitive beam split-    (92,93) for reflecting these
sub-beams to the ter (2) being arranged in the path of the beam      same
side of the image display system (10), (b) coming from the source (1) for
producing        and that in each of the paths of the sub-beams    21
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originating from  the image display      ours, and for combining the
monochrome im- 



system (10) second reflectors (94,95) are pro-     age
information-modulated partial sub-beams vided for reflecting these
sub-beams to a sec-     into a colour Image information modulated sub- ond
polarisation-sensitive beam splitter (96).     beam and that in the path of
each of the partial 5       sub-beams a separate image display. panel 8.
An image projection arrangement as claimed in      (41,42,43) is arranged
whose collective image Claim 1, having a radiation-transmissive image
elements constitute one of said groups of im- display system  (10) and in
which a first          age elements. polarisation-sensitive beam splitter
(2) is pro- vided for splitting the beam (b) originating from   l0  12. An
image projection arrangement as claimed in the radiation source (1) into
two mutually per-    Claim 10 characterized in. that the colour im-
pendicularly polarised sub-beams ([err]),([err]),        age display system
includes a image display characterized by a second polarisation-sensi-
panel (10) whose. image elements are arranged tive beam splitter (32) for
combining the modu-    in groups, each group generating a sub-image lated
sub-beams, a third polarisation-sensitive   is  of a predetermined colour
and that for each of beam splitter (36) and a plurality of reflectors   the
image elements a colour filter is provided (21,22,23,24,25), the radiation
path between       which only transmits light having that colour the first
(2) and second beam splitters (32) for   that corresponds to the colour of
the sub- the first sub-beam  ([err]) comprises reflection      image to be
generated by the group to which from a first and a second reflector
(21,22), and   20  the relevant image element belongs. from the third beam
splitter (36), passage through the display system (10) and reflection  13.
An image projection arrangement as claimed in from a third reflector (23),
whereas the said      Claim 1, for the projection of a colour image,
radiation path for the second sub-beam (b2)        characterized in that
the radiation source (1) is comprises passage through the image display
25   constituted by a plurality of monochrome radi- system (10) and the
third beam splitter (36)       ation sources (83,84,85) which transmit a
cor- and reflection from a fourth and a fifth reflector  responding number
of monochrome beams, (24,25).                                           the
radiation sources forming part of separate colour channels (80,81,82) in
which also mon- 9. An image projection arrangement as claimed in  30
ochrome image display panels are included. any one of the preceeding
Claims, character- ized in that the path portions of the first sub-  14. An
image projection arrangement as claimed in beam ([err]) which do not
coincide with those of      Claim 1, for the projection of a.colour image,
the second sub-beam (b2) polarisation-sensi-       characterized in that
the radiation source (1) is tive absorption filters are arranged which
block   35  formed by a polychromatic radiation source light having a
direction of polarisation different  and wavelength-selective beam
splitters (120) from that of the first sub-beam [err]).              for
forming monochromatic beams ([err]). . An image projection arrangement as
claimed in  15. An image projection arrangement as claimed In any one of
the preceding Claims, characterized   40  Claim 13 or 14, characterized in
that the pro- in that the image display system  (40) is a        jection
lens system is formed by three sepa- colour image  display  system
comprising          rate projection lenses (131,132,133), each pro-
colour-selective elements (44,45,46,47 ; 51,52)    jecting one of the
monochromatic beams ([err] and  a  composite  image  display  panel
[err]) onto the projection screen (30). (41,42,43) whose image elements are
divided   45 into groups, each group of image elements       16. An image
projection arrangement as claimed in generating a sub-image of a
predetermined          any one of the preceding Claims, characterized
colour which corresponds to the colour of the      in that a
polarisation-rotating element (31) colour-selective elements added to the
relevant    which In principle causes the polarisation di- group of image
elements.                  so       rection to rotate over [err] is
arranged in series with the image display system (10). 11. An image
projection arrangement as claimed in Claim  10, characterized in that the
colour-    17. An image projection arrangement as claimed in selective
elements are formed by a plurality of    Claim 16, characterized in that
the polarisation- colour-selective beam  splitters (44,45,46,47 ;  55
rotating element (31) is formed by a layer of 51,52) for splitting the
sub-beams ([err]),([err]) to    nematic liquid crystalline material. form
three monochrome partial sub-beams ([err]), ([err]) of different col- 12
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S      * 18 An image projection arrangement as claimed in   2.
Bildprojektionsvorrichtung nach: Anspruch 1, Claim 17, in which the image
display panels        dadurch gekennzeichnet, daB sie nur eilnen po- 



comprise a layer of nematic liquid crystalline     larisationsempfindlichen
Strahlteiler (2) sowohl material, characterized in that the orientation of
fOr das Erzeugen der belden TellbUndel (bi, this material relative to the
orientation of the   5  b2) als auch das Vereinigen der Teilbtindel (bi,
polarisation rotator (31) is chosen such that in   b2) nach ihrer
Modulation durch das Bildwle- the non-energised state of the image display
dergabesystem (10) und mindestens zwei Re- panel a beam passing through the
polarisation-     flektoren (6, 7) umfagt, die beide in die Strah- rotating
element (31) and the image display        lungswege der beiden Teilblndel
(bi b2) auf- panel (10) is not subjected to a polarisation   tO  genommen
sind, um Uber das Bildwiedergabe- rotation.
system (10) die aus dem Strahiteiler (2).treten- den TeilbUndel zurUck zum
StrahIteiler (2) zu 19. An image projection arrangement as claimed in
lenken. any one of the preceding Claims, characterized in that the
polarisation-sensitive beam splitter  i5  3. Blidprojektlionsvorrichtung
nach Anspruch 1I (2;32;36;86;90,96;100) Is constituted by an as-    dadurch
gekennzelchnet, daB elnzelne Polari- sembly  of  two   transparent
elements            sationsanalysatoren (37), (38) mit zueinander (3,4;
101,102) having the same single refractive    senkrechten
Polarisationsrichtungen in die se- index, two surfacess of which face each
other,      paraten Abschnitte der Wege der vom Blldwle- between which
surfaces a layer of liquid cry-  20  dergabesystem  (10) stammenden
TeilbUndel stalline material (103) is provided of which one   (bi, b2)
aufgenommen sind. of the refractive indices is equal to that of the said
elements whilst the other refractice index  4. Bildprojektionsvorrichtung
nach Anspruch 2, is less than that of the said elements.            dadurch
gekennzeichnet, daB die Bildwieder- 25      gabeschirme (10, 41, 42, 43)
strahlungdurch- 20. An image projection arrangement as claimed in
lassig sind und daB die Teilbfindel (bi, b2) Claim 19, characterized in
that a first outer      nahezu senkrecht auf diese Bildschirme einfal-
surface (113) of the beam splitter (100), posi-    len. tioned opposite a
second outer surface (110) through which the beam (b) originating from   30
5. Bildprojektionsvorrichtung nach Anspruch. 2, the radiation source (1)
enters the beam split-    dadurch gekennzeichnet, dal. die Bildwieder- ter
(100) and located behind the layer (103) of    gabeschirme (10, 4.1, 42,
43) reflektierend sind. liquid crystalline material, is reflective. 6.
BildproJektionsvorrichtung nach Anspruch 5, Patentanspruche
36       dadurch gekennzeichnet, daB die TeilbOndel (bi, b2) unter einem
spitzen Winkel zu den 1. Bildprojektionsvorrichtung mit einer Strahlungs-
Normalen auf die Bildwiedergabeschirme (10, quelle  (1),  elnem
Bildwiedergabesystem         41, 42, 43) einfallen. (10,40) mit mindestens
elnem Bildwiedergabe- schirm (10, 41, 42, 43) zur Erzeugung elnes   4o  7.
Bildprojektionsvorrichtung nach Anspruch 1, wiederzugebenden Bildes, in dem
die Polarisa-      mit elnem strahlungsdurchlgssigen Bildwieder-
tionsrichtung des von der Quelle (1) stammen-      gabesystem  (10), in der
ein erster polarisa- den StrahlenbOndels (b) der Bildinformation
tionsempfindlicher Strahiteiler (90) zum Auftei- entsprechend moduliert
wird, einem  Projek-        len des aus der Strahlungsquelle (1) stammen-
tionslinsensystem (20) zur Projektion des von   45  den StrahlenbUndels (b)
in zwei zueinander dem  Bildwiedergabesystem  erzeugten Bildes
senkrecht polarisierte TeilbUndel (bi, b2) vor- auf einen Projektionsschirm
(30), einem in dem     handen ist, dadurch gekennzeichneti daGl die Weg des
von der Quelle (1) stammenden              Wege jedes der TeilbUndel (bi,
b2) erste Re- StrahlenbUndels (b) liegenden polarisations-       flektoren
(92, 93) zum Reflektieren dieser Tell- empfindlichen Strahiteiler (2) zur
Erzeugung   5o  blndel zur gleichen Seite des Bildwiedergabe- zweier
zueinander senkrecht polarisierter Teil-    systems (10) umfassen und daB
in jedem der b~ndel (bi, b2), die jeweils mit Bildinformation   Wege der
aus dem Bildwiedergabesystem (10) moduliert werden sollen, dadurch
gekennzeich-      stammenden Teilblndel (bi, b2) zweite Reflek- net, daB
die beiden Teilbindel (bi, b2) beide      toren (94, 95) zum Reflektieren
dieser Teilbln- auf jeden Bildschirm (10; 41, 42, 43) des Wie-  65  del zu
einem zweiten polarisationsempfindli- dergabesystems (10; 40) einfallen und
mit der-     chen Strahiteller (96) vorhanden sind. selben Bildinformation
moduliert werden. 13    25                 EP 0 361 659 B1
2     *   C   L  M  S    * Bildprojektionsvorrichtung nach Anspruch 1,
Farbbildinformatlon  moduliertes  TeilbOndel, mit einem
strahlungsdurchlassigen Bildwieder-'     und daB im Weg jedes
der'SubteilbOndel ein gabesystem  (10), in der ein erster polarisa-
gesonderter Bildwiedergabeschirm (41 ,*42, 43) 



tionsempfindlicher Strahiteiler (90) zum Auftei-   angeordnet ist, dessen
gemeinsam  -Bildele- len des aus der Strahlungsquelle (1) stammen-   5
mente eine der Gruppen von Bildelementen den StrahlenbUndels (b) in zwei
zueinander         bilden. senkrecht polarisierte TeilbUndel (bi, b2) vor-
handen ist, gekennzeichnet durch einen zwei-    12.
Bildprojoktionsvorrichtung nach Anspruch 10, - ten
polarisationsempfindlichen Strahiteiler (32)    dadurch gekennzeichnet, daB
das Farbbildwie- zum Vereinigen der modulierten TeilbOndel, ei-  1o
dergabesystem  einen  Bildwiedergabeschirm nen dritten
polarisationsempfindlichen Strahl-     (10): .enthalt, deren Bildelemente
in Gruppen teller (36) und sine Anzahl Reflsktoren (21, 22,   angeordnet
sind, wobel jede Gruppe ein Toil- 23, 24, 25), wobei der Strahlungsweg
zwischen      bild einer vorbestimmten Farbe erzeugt, und dem ersten (2)
und dem zweiten Strahiteiler        daB fOr jedes der Bildelemente in'
Farbfilter (32) fOr das erste TeilbOndel (bi) Uber Refle-  iS  vorhanden
ist, das nur Licht derjenigen. Farbe xion an elnem ersten und elnem zweiten
Re-         durchilBt, die mit der Farbe des von der Grup- flektor (21, 22)
sowie dem dritten Strahitellor    pe zu erzeugenden Teilbildes
Oberelnstimmt, (36), Durchqueren des Bildwledergabesystems        zu dem
das betreffende Bildelement gehort. (10) und Reflexion an einem dritten
Reflektor (23) verlauft, wahrend der genannte Strah-  20  13.
Bildprojektionsvorrichtung nach Anspruch 1, fOr lungsweg far das zweite
Teilb~ndel (b2) Durch-     die Projektion eines Farbbildes, dadurch ge-
queren des Bildwiedergabesystems (10) und          kennzeichnet, daB die
Strahlungsquelle, (1) aus des driften Strahiteilers (36) und Reflexion an
einer ViEizahl von Quellen (83, 84, 85) fdr einem vierten und einem fUnften
Reflektor (24,     einfarbige Strahlung gebildet ist, die eine ent- 25)
umfal3t.                               25      sprechende Anzahl einfarbige
StrahlenbUndel aussenden, wobei die -Strahlungsquellen Tell 9.
Bildprojektionsvorrichtung nach einem der vor-      gesonderter Farbkanale
(80 81, 82). sind, in hergehenden  AnsprUche, dadurch  gekenn-
denen auch einfarbige Bildwiedergabeschirme zeichnet, daB in den
Wegabschnitten des er-        enthalten sind. sten Teilbindels (bi), die
nicht mit denen des   30 zweiten TeilbUndels (b2) zusammenfallen, po-
14. Bildprojektionsvorrichtung nach Anspruch 1, fUr larisationsempfindliche
Absorptionsfilter ange-    die Projektion eines Farbbildes, dadurch go-
ordnet sind, die Licht mit einer von der des       kennzeichnet, daB die
Strahlungsquelle (1) von ersten TeilbOndels (bi) abweichenden Polarisa-
einer Quelle fir mehrfarbige Strahlung und von tionsrichtung nicht
durchlassen.           as      wellenlangenselektiven Strahlteilern. (120).
zur Bildung einfarbiger StrahlenbUndel (be, bg, bb) 10.
Bildprojektionsvorrichtung nach elnem der vor-     gebildet wird.
hergehenden Ansprlche, dadurch gekenn- zeichnet, daB das
Bildwiedergabesystem (40)     16. Bildprojsktionsvorrichtung nach Anspruch
13 ein Farbbildwiedergabesystem ist, mit farbse-  40  oder 14, dadurch
gekennzeichnet, daB das lektiven Elementen (44, 45, 46, 47; 51, 52) und
Projektionslinsensystem  von drel separaten sinem  zusammengesetzten
Bildwiedergabe-          Projektionslinsen (131, 132, 133) gebildet wird,
schirm (41, 42, 43), dessen Bildelemente in        wobei jede eines der
einfarbigen StrahlenbUn- Gruppen unterteilt sind, wobei jede Gruppe
del (b,, bfj, bb) auf den Projektionsschirm (30) von Bildelementen ein
Teilbild einer vorbe-  45    projiziert. stimmten Farbe erzeugt, die der
Farbe der der betreffenden Gruppe von Bildelementen hinzu-    16.
Bildprojektionsvorrichtung nach sinem der vor- gefUgten farbselektiven
Elemente entspricht.       hergehenden AnsprUche dadurch gekennzeich- net,
daB sin polarisationsdrehendes Element 11. Bildprojektionsvorrichtung nach
Anspruch 10,  5o   (31), das im Prinzip die Polarisationsrichtung dadurch
gekennzeichnet, daB die farbselekti-       um 90 * dreht, in Reihe mit dem
Blldwiederga- ven Elemente von einer Anzahl farbselektiver       besystem
(10) angeordnet ist. Strahlteller (44, 45, 46, 47; 51, 52) zum Auf- spalten
der TeilbUndel (bi),(b2) In drel einfarbi-  17. Bildprojektionsvorrichtung
nach Anspruch 16, go SubteilbUndel (bi,,, b1,gs b1.b)(b2o. b2,9, b2,b)  55
dadurch gekennzeichnet, daB das polarisa- unterschiedlicher Farbe geformt
werden, und        tionsdrehende Element (31) von einer Schicht zum
Vereinigen der mit einfarbiger Bildinfor-      aus nematischem
FlUssigkristallmaterial gebil- mation modulierten SubteilbUndel in ein mit
det wird. 14    27                 EP 0 361 559 B1                       28
18. Bildprojektionsvorrichtung nach Anspruch 17,       deux chaque panneau
(10; 41, 42, 43) du sys- in der die Bildwiedergabeschirme eine Schicht
teme d'affichage (10; 40) et sont modules avec aus nematischem
FlUssigkristallmatefial umfas-     la m~me information d'image.t 



sen, dadurch gekennzeichnet, daB die Orientie- rung dieses Materials
relativ zu der Orientie-   5   2. Dispositif de projection d'image sulvant.
la re- rung des polarisationsdrehenden Elements (31)     .vendication 1,
caract6ris6 en ce qu'il ne com- so gewShlt ist, daB im nicht angeregten Zu-
prend qu'un seul s~parateur de faisceau sensi- stand des
Bildwiedergabeschirns ein durch          ble a la polarisation (2) pour  l
la fois produire das polarisationsdrehende Element (31) und         les
deux sous-faisceaux (b1, b2) et combiner den  Bildwiedergabeschirm  (10)
tretendes   tO    les sous-faisceaux (bi, b2) apres qu'ils ont.6te
Strahlenbfndel keiner Drehung der Polarisation     modulus par le systbme
d'affichage d'image unterliegt.                                        (10)
et au moins deux reflecteurs (6,7) qui. sont tous deux incorpores dans les
trajets.de rayon- 19. Bildprojektionsvorrichtung nach einem der vor-
nement des deux sous-faisceaux (b1l, b2) pour hergehenden  AnsprUche,
dadurch  gekenn-  t5       rediriger les sous-faisceaux provenant du s6-
zeichnet, daG der polarisationsemptindliche        parateur de faisceau (2)
vers le sdparateur de Strahiteiler (2; 32; 36; 86, 90, 96; 100) durch
faisceau (2) via le systeme d'affichage d'image eine Zusammenstellung
zweier transparenter         (10). Elemente (3, 4; 101, 102) mit der
gleichen einzelnen Brechzahl gebildet wird, von denen   20   3  Dispositif
de projection d'image suivant la re- zwei Oberflchen einander zugowandt
sind,          vendication 1, caracterls6 en co quo des analy- zwischen
denen sich eine Schicht (103) aus         sours de polarlsation Individuels
(37, 38) pre- Flissigkristallmaterial befindet, deren  elne      sentant
des directions de polarisation mutuelle- Brechzahl gleich der der genannten
Elemente        ment perpendiculaires sont inclus dans les ces ist, wahrend
die andere Brechzahl kleiner als  25  s6par6es des trajets des
sous-faisceaux. (b,, die der Elements ist.                              b2)
provenant du systeme d'affichage d'image (1 0). 20.
Bildprojektionsvorrichtung nach Anspruch 19, dadurch gekennzeichnet, daB
eine erste Au-      4. Dispositif de projection d'image suivant la re-
Benfifche (113) des Strahlteilers (100), die ge-  30  vendication 2,
caracterise en ce quo les pan- genrlber einer zweiten AuBenflache. (110),
neaux d'affichage d'image (10; 41, 42, 43) sont durch die das aus der
Strahlungsquelle (1)         transmissifs A I'6gard du.rayonnement et que
stammende Strahlenbtndel (8) in den Strahltei-     les sous-faisceaux (b,,
b2) frappent ces pan- ler (100) eintritt, positioniert und hinter der
neaux en substance perpondiculairement. Schicht (103) aus
Fltssigkristallmaterial gole-  35 gen ist, reflektierend ist.
5. Qispositif de projection d'image suivant la re- vendication 2,
caracterise en ce quo les pan- Revendicatlons
neaux d'affichage d'image (10; 41, 42, 43) sont r6flechissants. 1.
Dispositif de projection d'image, comprenant  40 une source de rayonnement
(1), un systbme       6. Dispositif de projection d'image suivant la re-
d'affichage d'image (10, 40) comportant au         vendication 5,
caract6ris6 on ce quo les sous- moins un panneau d'affichage d'image (10;
41,      faisceaux (b,, b2) frappent les panneaux d'affi- 42, 43) destin6 a
produire une image a afficher    chage d'image (10; 41, 42, 43) sous un
angle et dans lequel la direction de polarisation du   45  aigu par rapport
aux normales. faisceau (8) provenant de la source (1) est modulee en
fonction de l'information d'image,   7. Dispositif de projection d'image
suivant la re- un systbme de lentille do projection (20) pour
vendication 1, comportant un systbme d'affi- projeter Il'mage produlte par
le systbme d'affl-   chage d'image (10) transmissif a I'4gard du chage
d'imags sur un panneau de projection   50    rayonnement et dans lequel un
premier s~pa- (30), un s6parateur de faisceau sensible a la      rateur de
faisceau sensible a la polarisation polarisation (2) 6tant dispose dans le
trajot du   (90) est pr6vu pour s6parer le faisceau (b) faisceau (8)
provenant de la source (1) pour       provenant de la source de rayonnoment
(1) en produire deux sous-faisceaux a polarisations       deux
sous-faisceaux (bl, b2) a polarisations mutuellement perpendiculaires (bi,
b2) qui  55     mutuellement perpendiculaires, caract6rise en sont destin~s
chacun & etre modules par de         co quo les trajets de chacun des
sous-fais- l'information d'image, caract6ris6 en ce quo       ceaux (bi,
b2) comprennent des premiers r6- les deux sous-faisceaux (b,, b2) frappent
tous     flecteurs (92, 93) pour r~fi6chir ces sous-.fais- 15    29
EP 0 361 559 B1                     30 *   C   L   M   S   * ceaux vers le
m8me c8te du systeme d'affi-          leur pred6terrinee qui correspond a
la couleur chage d'image (10) et que dans chacun des           des elements
selectifs pour les couleurs ajou- 



trajets des sous-faisceaux (b,, b2) provenant       tes au groupe
d'6l6ments d'image en question. du systame d'affichage d'image (10), des
se- conds r6flecteurs (94, 95) sont pr6vus pour   5   11. Dispositif de
projection d'image: suivant la re- refl6chir ces sous-faisceaux vers un
second         vendication 10, caract6ris6 en ce quo les 616- separateur de
faisceau sensible & la polarisa-      ments selectifs pour les coulours
sont formes tion (96).                                          par une
pluralit6 de s6parateurs de falscoau selectifs pour les couleurs (44, 45,
46, 47; 51, 8  Dispositif de projection d'image suivant la re-   to  52)
pour separer les sous-faisceaux (b1, b2) vendication 1, comportant un
systime d'affi-       aOn de former trois sous-faisceaux partlels chage
d'image transmissif A I'Ngard du rayon-       monochromes (bt,, big, blb)
(b2,, b2,g, b2.b) de nement (10) et dans loquel un premier s6para-
couleurs differentes et pour combiner les sous- tour de faisceau sensible a
la polarisation (2)     faisceaux partiels modules par. de l'informatlon
est pr6vu pour s6parer le faisceau (8) prove-   t5  d'image monochrome on
un sous-faisceau mo- nant de la source de rayonnement (1) en deux
duI6 par de l'information d'image en couleurs sous-faisceaux (bi, b2) a
polarisations mutuel-     et quo dans le trajet de chacun des sous- lement
perpendiculaires, caracterise par un         faisceaux partlels est dispose
un panneau d'af- deuxibme s6parateur de faisceau sensible a la
fichage d'image separe (41, 42, 43) dont les polarisation (32) pour
combiner les sous-fais-  20  6l6ments d'image collectifs constituent un des
ceaux modules, un troisieme s6parateur de           groupes d'6l6ments
d'image. faisceau sensible & ia polarisation (36) et une pluralit6 de
r6flecteurs (21, 22, 23, 24, 25), le  12. Dispositif de projection d'image
suivant la. re- trajet de rayonnement entre le premier (2) et le
vendication 10, caract6ris6 en ce quo le systb- second s6parateur (32) pour
le premier sous-  25    me d'affichage d'image en couleurs comprend
faisceau (b,) comprenant la reflexion par un        un panneau d'affichage
d'image (10) dont les premier et un deuxilme r6flecteur (21, 22) et
6lements d'image sont dispos6s en groupes, par le troisieme s6parateur de
faisceau (36), le    chaque groupe produisant une sous-image passage a
travers le systeme d'affichage (10)       d'une couleur pr~ddterminde et
quo pour cha- et la r6flexion par un troisieme r6flecteur (23),  30  cun
des dlements d'image, un filtre colore est tandis quo le trajet de
rayonnement pour le          prevu qui ne transmet quo de la .lumibre.
deola second sous-faisceau (b1) comprend le passa-        couleur
correspondant a la couleur de la sous- ge a travers le systbme d'affichage
d'image         image a produire par le groupe auquel l'66- (10) et le
troisieme separateur de faisceau (36)    ment d'image en question
appartient. et la reflexion par un quatribme et un cinquie-  as .me
r6flecteur (24, 25).                         13. Dispositif de projection
d'image suivant la re- vendication 1, pour la projection d'une image 9.
Dispositif de projection d'lmage suivant IPune       en couleurs,
caracterise en ce quo la source quelconque des revendications precedentes,
de rayonnoment (1) est constituee par une caract6ris6 en ce quo dans les
parties du trajet  40  pluralite de sources de rayonnement monoch- du
premier sous-faisceau (bi) qui no coYnci-        romes (83, 84, 85) qui
transmettent un nombre dent pas avec les parties du trajet du second
correspondant de faisceaux monochromes, les sous-faisceau (b2), sont prevus
des filtres d'ab-   sources de rayonnement faisant partie de ca- sorption
sensibles a la polarisation qui blo-       naux de couleur separ6s (80, 81,
82) dans quent la lumire ayant une direction de polari-  45  lesquels sont
egalement inclus des panneaux sation diff6rente de celle du premier sous-
d'affichage d'image monochromes. faisceau (bi). 14. Dispositif de
projection d'image suivant la re- 10. Dispositif de projection d'image
suivant l'una      vendication 1, pour la projection d'une image quelconque
des revendications prec~dentes,  so       on couleurs, caractdris4 en ce
quo la source caracterise en ce quo le systhme d'affichage         de
rayonnement (1) est formde par une source d'image (40) est un systeme
d'afflchage d'ima-       de rayonnement polychromatique et par des ge en
couleurs comprenant des elements se-          separateurs de faisceaux
selectifs quant aux lectifs pour les couleurs (44, 45, 46, 47; 51, 52)
longueurs d'onde (120) pour former des fais- et un panneau d'affichage
d'image composite  ss     ceaux monochromes (br, bg, bb). (41, 42, 43) dont
les el6ments d'image sont divis6s en groupes, chaque groupe d'6l6ments
15. Dispositif de projection d'image suivant la re- d'image produisant une
sous-image d'une cou-        vendication 13 ou 14, caract6ris6 en ce quo le
16    31                 EP 0 361 559 B1                   32      *   C
L  M  S    * systbme de lentille de projection est form6 par trois
lentilles de projection separees (131, 132, 



133) qui projettent chacune un des faisceaux monochromes (bri bg, bb) sur
l'ecran de projec- tion (30).                                  5 16.
Dispositif de projection d'image sulvant l'une quelconque des
revendications precedentes, caracterls6 en ce qu'un 4l6ment de rotation de
polarisation (31) qui, en principe, fait tourner la  70 direction de
polarisation de 90 I est dispos6 en s6rie avec le systeme d'affichage
d'Image (10). 17. Dispositif de projection d'image suivant la re-  t6
vendication 16, caract6rise en ce quo I'el6ment de rotation de polarisation
(31) est form6 par une couche de matibre cristalline liquide ne- matique.
18 Dispositif de projection d'image suivant la re- vendication 17, dans
loquel les panneaux d'af- fichage d'image comprennent une couche de matiere
cristalline liquide n6matique, caract6ri- s6 en ce que l'orientation de
cette matiere par  2S rapport a l'orientation du rotateur de polarisa- tion
(31) est choisie tolle quo, dans l'6tat non activ6 du panneau d'affichage
d'image, un fais- ceau traversant l'6l6ment de rotation de polari- sation
(31) et le panneau d'affichage d'image   30 (10) no soit pas soumis A une
rotation de polarisation. 19. Dispositif de projection d'image suivant
l'une quelconque des revendications pr6cedentes,  36 caractdrisW en ce que
le sdparateur de fais- ceau sensible A la polarisation (2; 32; 36; 86; 90;
96; 100) est constitue par un ensemble de deux 6l6ments transparents (3, 4;
101, 102) presentant le meme indice de refraction unique   4o avec deux
surfaces qui se font face, entre lesquelles est pr6vue une couche de
matibre cristalline liquide (103), dont l'un des indices de refraction est
6gal a celui desdits 6l6ments, tandis que l'autre indice de r6fraction est
inf6-  46 rieur a celui desdits 6l6ments. 20. Dispositif de projection
d'image suivant la re- vendication 19, caract*ris4 en ce qu'une preo miere
surface exterieure (113) du separateur   50 de faisceau (100), opposie A
une seconde surface ext6rieure (110), & travers laquelle le faisceau (b)
provenant de la source de rayon- nement (1) p6nbtre dans le s6parateur de
fais- ceau (100), et situee derriere la couche (103)  55 de matiere
cristalline liquide est r6fl6chissante. 17    


