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beams the angle of incidence must be relatively large. Especially when an
LCD panel is used, it Is however The invention relates to an image
projeition ar-  usually desirable for the angle of incidence of the first
rangement comprising a light source for producing a  beam to be preferably
zero and not more than some first light beam, a reflective Image display
system ar-   5   degrees. The full separation of the two beams then ranged
in the path of the first light beam and having  occurs only at a relatively
large distance from the im- atleast one image display
panelforgeneratinganim-      age display panel, so that the image
projection ar- age to be projected, and a projection lens system ar-
rangement must then be relatively long. ranged in the path of a second
light beam reflected   The present invention has for its object to provide
from the Image display system for projecting the im-  10  an image
projection arrangement of a compactstruc- age produced bythe image
displaysystem onto a pro-  ture, whilst the angle of incidence of the first
beam on jection screen.                                    the image
display panel can still be small. To that end The notion image projection
arrangement must   the arrangement, according to the invention, is char- be
understood in a very general sense and comprises  acterized In that between
the light source and the im- an arrangement for displaying, for example, a
video   15  age display system on the one hand and between this image, a
graphic image, numerical information or a  system and the projection lens
system on the other combination thereof. The images may be both mono-  hand
a beam-separating transition from a first to a chrome and colour images. In
the latter case, the dis-  second medium is provided, these media having
dif- play system may have three colour channels for, for  ferent refractive
indices, the transition being ar- example, the primary colours red, green
and blue,  20  ranged such that one of the first and second light each
channel including a display panel. A mono-    beams is totally reflected by
the transition whilst the chrome image must be understood to mean an image
other light beam is transmitted by the transition and having only one
colour, the colour in principle corre-  the first beam has an angle of
incidence on the image sponding to a given wavelength and in practice to a
display panel larger than zero with respect to the nor- wavelength band
around this given, central, wave-  25  mal on the image display panel.
length. Such an image can be formed by what is com-  Said transition
effects also at a small angle be- monly referred to as a monochromatic beam
having  tween the chief rays of the first and second beams a a central
wavelength and possibly a wavelength band  drastic separation in angle of
these chief rays, and therearound. The projection screen may form part of
consequently of these beams, so that the projection the arrangement and can
terminate this arrangement  30  lens system can be arranged relatively
close to the at one side. It is alternatively possible for the screen  said
transition. to be positioned at some distance from the arrange-   In
principle, any transition between two transpar- mentand to be constituted
by, forexample, awall with  ent media can be used as the transition,
provided the a suitable reflection.                            refractive
indices of these media are sufficiently The European Patent Application
published un-  35  large. Preferably however the arrangement is further der
EP-A-0 166194 discloses an image projection ar-  characterized in that the
beam-separating transition rangement including a reflective image display
panel  is constituted by an interface between air and a trans- having a
layer of liquid crystalline material, which lay-  parent material. er is
provided between two electrode plates. This im-  This preferred embodiment
may have the further age display panel is known by the abbreviation LCD
40  characteristic that the beam-separating transition is of, Liquid
Crystal Display. When a reflective image  included in a system of prisms
formed by two trans- display panel is used it must be ensured that the sec-
parent prisms having an air layer between two facing ond beam reflected by
the panel is spatially separated  surfaces of the prisms. to a sufficient
extent from the first beam, originating  Since the transition is enclosed
in the prism sys- from the radiation source, so as to ensure that the   45
tem it is appropriately protected from contamination projection lens system
arranged in the path of the  and damage. Of the composite prism the
incidence second beam does not also intercept a portion of the  face forthe
first beam and the exitface forthe second first light beam. To that end, in
the arrangement dis-  beam may have an equal orientation relative to the
closed in the European Patent Publication EP-A-0  image display panel, so
that optical aberrations can 166 194 the chief ray of the first beam is
Incident on   50  be corrected in a simplest possible way. the image
display panel at a predetermined angle, de-  An embodiment of the image
projection arrange- viating from [err], denoted the angle of incidence to
the  ment in which the image display system modulates normal on the panel.
The chief ray of the second  the polarization direction of the second light
beam in beam is then reflected at an equally large butopposite  accordance
with the image information and in which angle, so that the chief rays of
the first and second   55  an optimum use of the available light is made,
has the beams havedifferentdirectionsand enclose an angle  further
characteristic that in the radiation path from equal to twice the angle of
incidence. So as to provide  the light source to the beam-separating
transition on a sufficient separation between the first and second  the one
hand and in the radiation path from this tran- 
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projection lens system on the other hand  transmits light of that colour
that corresponds to the a polarization-sensitive beam splitter is provided
for  colour of the sub-image to be generated by the group splitting the
beam originating from the light source  to which the relevant image element
belongs. into two mutually perpendicularly polarized sub-be-   The
embodiment with the alternative characteriz- ams and for recombining these
two subbeams after   5   Ing feature has the advantage that the colour
image they have been modulated with the image informs-   projection
arrangement comprises a minimum num- tion, the unmodulated sub-beams both
being incident  ber of optical components and that it is of a particu- on
the same image elements of the display system   larly compact structure.
and having the same angle of incidence, and the ra-   Afurther embodiment
of the colour image projec- diation path of the sub-beams being provided
with a   10  tion arrangement in accordance with the present in- reflecting
means for guiding the sub-beams between  vention, is characterized in that
the light source is the transition and the beam-splitter.
formed by a plurality of monochromatic light sources Whereas in more
conventional image projection  emanating a corresponding number of
monochromat- arrangements comprising polarization-rotational dis-  ic light
beams, the light sources forming part of sep- play panels only light of a
given first polarization dl-  15  arate colour channels In each of which a
monochro- rection is transmitted to these panels, in the last-  matic
reflective image display panel and a beam- mentioned embodiment of the
arrangement accord-    separating splitting transition are arranged and
that Ing to the Invention also light having a second polari-  a system of
colour-selective elements is provided be- zation direction perpendicular to
the first polarization  fore the projection lens system for combining the
direction, so basically all the light from the source, is  20
monochromatic image information-modulated light modulated with the image
information so that an op-  beams modulated into one colour image
information- timum use is made of the available light           modulation
light beam. It should be noted that from US-A-4,127,322 it is  The
invention will now be described In greater de- known per se, with the
object of increasing the lumi-  tail by way of example with reference to
the accom- nous flux, to modulate two mutually perpendicularly  25  panying
drawings. Therein polarized light beams originating from the same
Fig. 1 shows afirst embodimentofthe image pro- source with the same picture
Information and to re-   jection arrangement, combine these beams
thereafter. In the prior art ar-  Figs. 2, 3 show embodiments of a colour
image rangement each light beam is modulated by an indi-    projection
arrangement, vidual image display panel so that twice the number  30  Fig.
4 shows a further embodiment of the image of panels are required as in the
arrangement accord-  projection arrangement, Ing to the invention. In
addition, in the prior art ar-  Fig. 5 shows a colour image projection
arrange- rangement the modulated second beam is split from     ment in
accordance with this embodiment, the unmodulated first beam by a
polarization-sensi-   Fig. 6 shows an embodiment of a polarization- tive
beam splitter and not by an element whose mode   35  sensitive beam
splitter preferably used in the pro- of operation is based on total
internal reflection.   jection arrangement, and A practically important
embodiment of the image    Fig. 7 shows an embodiment of a colour image
projection arrangement according to the present in-   projection
arrangement having three light sourc- vention, is characterized in that the
image display   es. system is a colour image display system comprising   40
In Fig. 1, reference numeral 1 denotes an Illumin- a numberof
colour-selective elements for splitting the  ation system comprising a
radiation source 2, for ex- light beam from the light source into three
monochro-  ample a metal-halide lamp and a condensor system matic sub-beams
of different colours and for combin-  3 which is schematically indicated by
a single lens, al- ing the sub-beams modulated with monochrome im-   though
this system may include a plurality of lenses age information into one
colour image information -  45  and/or mirrors. The illumination system
produces a modulated light beam, and in that in the path of each  beam
[err] which is incident on image display panel 10. of the sub-beams a
separate image display panel Is  This panel is, for example, a liquid
crystal panel (or arrangedforgenerating asub-image of a given colour  LCD).
Such a panel comprises a layer of liquid crys- corresponding to the colour
of the sub-beam Incident  talline material 13, for example of the nematic
type, on the display panel.                         50  which is enclosed
between two plates 11 and 12. The An alternative embodiment of the image
projec-  plate 11 is transparent and, for example, made of tion arrangement
according to the present invention  glass, whilstthe plate 12 may
optionally be alsotrans- is characterized in that the Image display system
is a  parent or reflecting. Each of the plates is provided colour Image
displaysystem including one image dis-  with a control electrode 14,15, the
electrode 14 being 



play panel whose image elements are divided In  55  transparent whereas the
electrode 15, when a glass groups, each group generating a sub-image of a
giv-  plate 12 is used, is reflective and, when a reflecting en colour, and
In that for each of the image elements  plate 12 is used, may be
transparent. The electrodes a colour selective element is provided which
only  can be divided into a large number of rows and col- 3    5
EP0364043B1                     8 umns, thus defining a large number of
image  ele-  energized and do not change the polarization direc- ments in
the display panel. The different image ele-  tion of the beam to be
transmitted by the analyser to ments can then be controlled by driving the
matrix  a projection lens system 20. The light originating from electrodes,
as is shown schematically by means of  non-energized image elements which
rotate the po- the drive terminals 16 and 17. Thus, an electric field   5
larization direction of the beam through [err] is blocked can be applied at
the desired position across the liq-  by the analyser. The analyser 9
converts the polari- uid crystalline material 13. Such an electric field
zation modulation of the beam into an Intensity mod- causes a change of the
effective refractive index of  ulation. The projection lens system 20 which
is shown the material 13, so that the light passing through a giv-
schematically with one single lens element displays en image element is
submitted or not submitted to a   10  the display panel 10 on a projection
screen 30. The rotation of the polarization direction, depending on
optical path length between this screen and the lens whether a local
electric field is present or not present  system 20 is relatively long. So
as to limit the dimen- in the region of the relevant image element.
sions of the arrangement, the radiation path between Instead of this what
is commonly referred to as  the projection system 20 and the screen 30 can
be passively controlled image display panel, an actively  15  folded with
the aid of reflectors. controlled panel may alternatively be used. In this
lat-  In the embodiment described here the image ele- ter type of image
display panel one of the substrate  ments across which no electricfield is
applied are dis- plates is provided with an electrode whilst the other
played as black dots on the projection screen 30. It is plate is provided
with the semi-conductor drive elec-  alternatively possible to so control
an image element, tronics. Each of the image elements is now driven by   20
that is to say to apply such a field strength across it, its own active
control element such as, for example,  that of the Incident linearly
polarized light the polari- a thin film transistor.
zation direction is not rotated through [err] but that this Both types of
directly driven image display pan-  linearly polarized light is converted
into elliptically po- els are described in, for example, the European Pa-
larized light A portion of this light is transmitted to the tent
Publication EP-A- 0,288, 184.            25  projection screen and the
remaining portion Is The image display panel may alternatively be
blocked. The relevant image element is then not dis- part of a more complex
system such as the one de-  played on the projection screen as a black or
as a scribed In US-A-4,127,322. In said system an image  white element but
as a grey element, the grey scale is generated with the aid of a
cathode-ray tube. The  being adjustable. light beam emanating from this
tube is incident on a   30  Instead of using linearly polarized light, an
image photo-conductive layer in which a charge pattern is  projection
arrangement having liquid crystal display produced in accordance with the
image on the cath-  panels can in principle also be operated with circular-
ode-ray tube. This causes an electric field to be  lyorelliptically
polarized light. The image display pan- formed across a layer of liquid
crystalline material  el can then slightly change the direction of rotation
of present between the photo-conductive layer and a   35  the circularly
polarized light or the ratio between the second, counter, electrode, also
in accordance with  elliptical axes of the elliptically polarized light.
With the image on the cathode-ray tube. The varying elec-  the aid of
additional polarization means the light must tric field causes a variation
of the double refraction in  ultimately be converted into linearly
polarized light the liquid crystalline layer and consequently, within a
and said changes be converted into changes of the projection beam incident
on this layer, local differenc-  40  polarization direction of this
linearly polarized light. es In the rotation of the polarization direction.
For an  If use is made of an Image display system whose adequate operation
this system must be provided    image elements in the driven state rotate
the polari- with a number of additional layers. The arrangement  zation
direction and in the non-driven state do no lon- disclosed in
US-A-4,127,322 is intended for more pro-  ger rotate the polarization
direction, an extra layer of fessional applications.
45  liquid crystalline material which rotates the polariza- For image
projection with the aid of a display pan-  tion direction of the full beam
through [err] can be ap- el having a layerofliquid crystalline material the
beam  plied in series with the image display panel 10, so that incident on
this panel must be polarized, preferably be  the image on the projection
screen has the same po- linearly polarized. However, the radiation source 2
larity as the image formed in an arrangement having generally radiates
non-polarized light Using a polar-  50  an image display panel whose image
elements do not 



izer 4 a linearly polarized component having the de-  change the
polarization direction in the driven state. sired polarization direction is
selected from this light.  An additional polarization rotator, which in
Fig. 1 In the radiation path of the beam b2 reflected by the  is denoted by
reference numeral 18, can also be used image display panel a polarization
analyser 9 is pro-  if in an arrangement in which the image elements In
vided the polarization direction of which is, for exam-   55  the driven
state do not change the polarization direc- ple, effectively parallel to
the polarization direction of  tion one yet wants to have these image
elements ap- the polarizer 4. This causes the light originating from  pear
as black elements on the projection screen, for the image elements of the
display panel which are  example with the object of obtaining an increased
4    7                   EP 0 364 043 B1                 8 contrast or to
effect a decrease of the colour depend-  latter configuration provides the
advantage, in the ency of the arrangement, orto increase the switching
event of colour beam projection, that fewer colour rate of the display
panel.                         aberrations occur in the modulated beam
[err]. Instead of a layerof liquid crystalline material it is  If a colour
image is to be projected, it is possible alternatively possible to use a
[err]/4-plate, wherein [err] is   5   to use Instead of an image display
system having one the wavelength of the projection light, as additional
image display panel a composite image display sys- polarization rotator 18.
This polarization rotator can  tem which comprises, for example, three
image dis- also be applied in the embodiments still to be descri-  play
panels and a plurality of colour-selective beam bed.
splitters. Fig. 2 shows an embodiment of such a com- Fig. 1 shows only the
chief rays of the beams [err]  10  posite Image display system. and b2.
These beams have however a given width        In this embodiment the
coloursplitting is effected such that they cover the entire image display
panel  by what is commonly referred to as a dichroic cross 10. The
projection lens system 20 may only catch light  40 formed by two dichroic
mirrors 41 and 42. The from the beam b2 and no light from the beam [err].
In  beam [err] reflected by the Interface 6, 8 is incident on orderto
effect that the beams [err] are adequate-  15  the first dichroic mirror41
which reflects, forexample, ly separated in the vicinity of the projection
lens sys-  blue light. The blue component [err] Is incident on the tern
without the necessity of the distance between  display panel 50 in which
the blue sub-image is gen- this system and the image display panel to be
large,  erated and the beam [err] modulated with the blue im- use is made
in accordance with the invention of an an-  age Information is reflected to
the dichroic cross 40 gle-dependent beam separator in the form of a com-
20  by the panel 50. The beam having a red and a green posite prism system
5. This system comprises two   component and transmitted by the dichroic
mirror 41 transparent prisms 6 and 7 of glass ora synthetic res-  is
incident on the second dichroic mirror 42 which re- in material between
which there Is an air layer 8.  fleets the red component [err] to the
display panel 60. Since the index of refraction [err] of the prism material
In this panel the red sub-image is generated. The [err] is for example 1.5)
exceeds the index of refrac-  25  beam br modulated with the red image
information tion, [err], of air [err] = 1,0) a light beam incident on the
is reflected to the dichroic cross 40. The beam com- interface of the prism
and air at an angle [err] which ex-  ponent [err] transmitted by the mirror
42 is modulated ceeds or is equal to the what is commonly referred to  by
the green image display panel 10 and reflected as as the critical angle
[err] for which it holds that  the beam component [err] to the dichroic
cross 40. [err]                   30   Since the dichroic mirrors 41 and 42
again reflect the nm                        returning beam component [err]
and [err] and transmit will completely be reflected. When the light beam is
the beam component [err] these beam components incident on the interface at
an angle less than the crit-  are combined in one beam b2 which is
modulated with ical angle the beam is fully transmitted. In the em-  the
colour image Information. bodimentof Fig. I the index of refraction of the
prisms   35  Fig.3 shows afurtherembodimentof a colourim- 6 and 7 and the
orientation of the air layer 8 have been  age projection arrangement in
which the layer of air chosen such that the beam [err] originating from the
at which the total reflection of the beam [err] originating light source,
is reflected in its totality by the interface  from the source occurs is
not enclosed between two 6, 8 towards the display panel 10 and the bundle
b2  prisms. This embodiment comprises a prism system originating from this
panel is fully transmitted by this  40  70 by means of which both the beam
separation and interface. The angle of incidence of the beam [err] and  the
colour splitting and colour recombination are ef- the beam b2,
respectively, on the interface is there-  fected. The system 70 is formed
from three prisms 71, fore larger or smaller, respectively, than the
critical  72 and 73, a first air layer 75 being present between angle.
the prisms 71 and 72 and an airlayer76 being present The prism system
effects that the chief ray of the   45   between the prisms 72 and 73. The
prism 72 is coated beam b2 encloses a wide angle, which may be near   with
a first dichroic layer 77 and the prism 73 with a 



[err], with the chief ray of the beam [err]. Consequently,  second dichroic
layer 78. the projection lens system 20 can be positioned near   The beam
[err] originating from the source 2 enters the display panel 10, so that
the length of the image  the prism 71 via the plane 81 and is thereafter
incident projection arrangement can be considerably less than   50  on the
plane 80 which is an interface between the in the absence of the prism
system.                prism material, for example glass, and air. The
angle It is alternatively possible to choose the orients-  of Incidence
[err] exceeds the critical angle so that the tion of the interface 6, 8
relative to the directions of  beam [err] is totally reflected. This beam
passes the lay- the beams [err] and [err] in such a manner that the beam
er of air 75 since the angle of incidence on the inter- [err] Is
transmitted to the display panel 10, which is then  55  face of the prism
material 72 to air is less than the crit- located below the prism system,
and the beam b2 is  ical angle. Thereafter the beam [err] Is incident on
the reflected towards the projection lens system 20. This  dichroic layer
77 which reflects, for example, the blue component [err]. This beam
component Is incident at 5    9                  EP 0 364 043 B1
10 an angle larger than the critical angle onto the Inter-  the component
[err] whose polarization direction ex- face between the prism 72 and the
layer of air 75 and  tends transversely of the plane of incidence, and is
totally reflected to the blue display panel 50. The  which is commonly
referred to as the s-component. beam component b2,b modulated with the blue
image  The plane of incidence is the plane formed by the information is
totally reflected from the layer of air 75   5   chief ray of the incident
beam and the normal to plane to the dichroic layer 77 which reflects this
beam com-  93. ponent towards the projection lens system 20. The    The
beam component [err] reflected by the layer beam having the colour
composition red and green  93 is directed to the image display panel 10 by
a re- which Is transmitted by the dichrolc layer 77 is inci-  flector 95.
This component passes through the air lay- dent on the second dichroic
layer 78 which reflects  10  er 8 of the angle-dependent beam separator 5
be- the red component [err] and transmits the green com-  cause its angle
of Incidence is less than the critical ponent [err] towards the green image
display panel 10.  angle. The beam component [err] which Is modulated The
beam component [err] modulated with the green  with the image information
and is reflected is incident image information is directly reflected to the
projec-  at an angle largerthan the critical angle on the air lay- tion
lens system 20. The red beam component [err] re-  15  er 8 and is totally
reflected to a reflector 96 which re- flected by the dichroic layer78
istotally reflected from  fleets the component [err] to the
polarization-sensitive the layer of air 76 to the red Image display panel
60.  beam splitter 90. The light coming from the energized The beam
component [err] modulated with the red im-  image elements of the panel 10,
which do not change age information is first totally reflected from the
layer  the polarization direction Is reflected to the projection of air 76
and is thereafter reflected by the dichrolc lay-  20  lens system 20 by the
layer 93. The light coming from er 78 and combined with the green beam
component  the non-energized image elements is transmitted by [err]. At the
dichroic layer 76 these beam components  the layer 93 to the illumination
system 1. are combined with the blue beam component [err] and   The
s-polarized beam component [err] is reflected the complete beam b2 is
obtained which is modulated  by the reflector 96 to the beam spltter 5, is
subjected with the colour image information. This beam is inci-  25  there
to a total reflection to the image display panel dent on the Interface 80
between the prism 71 and air  10, is there modulated with the image
information and at an angle less than the critical angle and is trans-  is
reflected, thereafter passes through the beam mitted to the projection lens
system 20.         splitter 5 and Is finally reflected by the reflector 95
to Preferably the polarizer 4 and the analyser 9 are  the
polarization-sensitive beam splitter 90. Of this provided on the face 80 of
the prism 71, so that these  30  beam component [err] those portions which
originate elements act simultaneously on the three colour com-  from the
energized image elements are transmitted ponents and there is no need for a
separate system  to the projection lens system. of such elements for each
colour component, and in   The beam splitter 90 does not only provide that
addition no separate carriers for the elements 4 and  two beam components
[err] and [err]  are formed, but 9 are necessary.
35  also that these components after having been modu- In addition, a prism
element 82 is preferably dis-  lated by the image display panel are
combined again posed on the face 80 of the prism 71. It can be en-  to one
beam b2. In addition, the polarization-sensitive sured that the plane of
incidence 81 or the exit plane  beam splitter 90 provides that the
polarization modu- 83, respectively, of the prism system has an equal ori-
lation of the beam components is converted into an entation relative to the
chief ray of the first and sec-  40  Intensity variation of these
components. Conse- ond beam, respectively, as an image display panel.
quently, this beam splitter also replaces a polarizer As regards the
projection beam [err] the prism sys-  and an analyser which otherwise have
to be provided 



tem 70 then behaves as a double plane-parallel plate,  before and behind,
respectively, the image display as a result of which the optical
aberrations of the pro-  panel. Because of the diverse functions of the
beam jection beam can be minimized in a simple manner.   45  splitter90 the
number of elements In the embodiment Fig. 4 Illustrates an embodimentof the
image pro-  of Fig. 4 can be limited to a minimum. jection arrangement in
which a very efficient use is  Instead of having one image display panel,
the made of the light coming from the Illumination system  arrangement
shown in Fig. 4 may alternatively be pro- 1. The beam [err] produced by the
source comprises  vided with a composite Image displaysystem in a sim- two
beam components [err] and [err] with mutually per-  50  ilar manner as
described with reference to Fig. 2. The pendicular directions of
polarization. The beam [err] is  dichroic cross 40 of last-mentioned Figure
is sche- incident on a polarization-sensitive beam splitter 90.  matically
represented in Fig. 4 by reference numeral This beam splitter may be formed
from two transpar-  40. ent prisms 91 and 92 between which a polarization-
- The colour split can also here be effected by separating layer 93 Is
provided. The layer 93 reflects  55   means of what Is commonly referred to
as a colour- the beam component [err] whose polarization direction
splitting prism system. Fig. 5 shows how such a sys- is parallel to the
plane of incidence, and which is com-  tem 100 can be arranged in the
colour image projec- monly denoted as the p-component, and transmits  tion
arrangementwith reflecting Image display panels 6    11                  EP
0 364 043 B1                 12 10, 50 and 60 for generating the green,
blue and red  the layer 113. If the layer 113 consists of a liquid crys-
sub-image, respectively. The prism system  100 is  talline material, the
prisms 111 and 112 are provided formed by three prisms 101, 102 and 103, a
first di-  with what are commonly referred to as orientation lay- chroic
layer 104 being provided on the interface be-  ers 114 and 115 which ensure
that the optical axis of tween the prisms 101 and 102 and a second dichroic
5   the layer 113 Is perpendicular to the plane of drawing. layer 105 being
provided on the interface between the  In Fig. 6 this axis is indicated by
the circle 116. prisms 102 and 103.                                    The
beam [err] incident on the beam splitter has The dichroic layer 104
reflects the blue beam   two polarization components, the p- and
s-polarized component [err] to the front face of the prism 101,
components. Measures have been taken to ensure which borders on air, at
such an angle that this beam   10  that the refractive index of the prism
material is equal component is reflected to the blue display panel 50.  to
[err] of the layer 113, for example 1.8. If the beam [err] Of the light
transmitted by the dichroic layer 104 the  is incident on the layer 103 at
an angle of incidence green component [err] is transmitted to the green im-
[err] which exceeds or is equal to the critical angle [err] the age display
panel 10 whilst the red component [err] is  p-polarized beam component is
subjected to a total reflected to the front side of the prism 102. Alayer
of  15  reflection in the direction of the arrow 117 as the or- air 106 Is
present between this front side and the di-  dinary index of refraction
applies to this component. chroic layer 104. The sub-beam component [err]
is in-  For the s-polarized beam component whose direc- cident on the
glass-to-air interface at such an angle  tion of polarization extends
transversely of the plane that this component is reflected to the red
display  of incidence, the extraordinary refractive index of the panel 60.
In a similar manner in which the beam [err]  20  liquid crystalline
material applies, so that this compo- is split by the prism system 100 in
the differently col-  nentdoes not "see any refractive index difference on
oured sub-beam components, the components. [err]  passing through the beam
splitter, and consequently [err] and [err] after having been modulated by
the as-  passes through the layer 113 and the prism 112 in the sociated
display panels 50, 10 and 60, are recom-  original direction. bined by the
same system 100 to a sub-beam [err]. The   25  Since the refractive index
difference   [err] polarization-sensitive beam splitting prism 90 con-  of
liquid crystalline material can be great, the beam verts the polarization
modulation of this sub-beam  splitter 110 made of such a material Is
suitable for a into an intensity modulation. The beam [err] not shown
large range of angles of incidence. In addition, it can In Fig. 5, travels
through the same path as the sub-  be ensured that the refractive index of
the prism ma- beam [err] but in the opposite direction.       30  terial
and that of the layer 113 vary in the same way A polarization-sensitive
beam splitter in the im-  with varying wavelength of the beam [err] so that
the age projection arrangement can be constituted in   beam splitter has a
high polarization efficiency over known manner by a Wollaston prism
consisting of two  a large wavelength range. A very important advan-
cemented-together prisms of double-refractive mate-  tage of the beam
splitter of Fig. 6 is that it is cheap rial, the optical axis of the two
prisms being perpen-  35  since no expensive double-refractive prism
material dicular to each other. It is alternatively possible to util-  need
to be used and its production is relatively sim- ize a what is commonly
denoted as a Glan-Thompson  ple. prism ora Glan-Taylor prism of
double-refractive ma-   There is no need for the prisms 111 and 112 to be 



terial, In which one beam component having one of  solid, it is
alternatively possible for these prisms to the polarization directions, p
or s, is subjected to total  40  consist of glass, or other transparent,
walls in which internal reflection at a prism face and the other com-  a
transparent liquid or synthetic material having a ponent is not subjected
to such an Internal reflection.  high refractive Index, equal to n of the
layer 113 is ap- The two last-mentioned prisms as well as the Wollas-
plied. These walls must have the same refractive in- ton prism are
expensive because of the double-re-  dex as the liquid or synthetic resin
material which fractive material to be used for them.        45  shall not
evidence any depolarizing effects. Therefore, reference should be given to
the use    The beam splitter 110 can also be used for com- in Image
projection arrangements, more specifically  bining the sub-beams [err] and
[err] afterthey have been those intended for consumer usages, of the beam
modulated with image information by the reflecting splitter shown In Fig.
6. This beam splitter 110 Is  image display panels. formed by two
transparent prisms 111 and 112 of, for  50  Fig. 7 shows schematically and
in a plan view a example, glass, with an intermediate layer 113. This
colour image projection arrangement having three layer is formed by a
double-refractive material, prefer-  colour channels 120, 121 and 122 for
the respective ably a liquid crystalline material which may evidence
primary colours green, blue and red. Each of these a high double
reflection. The ordinary index of refrao-  colour channels comprises a
separate radiation tion no of the liquid crystalline material is
substantially  55  source, an angle-dependent beam splitter and a re-
always equal to approximately 1.5, whilstthe extraor-  flective Image
display panel. These elements 2,5 and dinary index of refraction n, can
have a value be-  10 are shown In the green channel. For the other tween
1.6 and 1.8 depending on the composition of  channels the corresponding
elements are arranged in 7    13                  EP 0 364 043 B1
14 a similar manner. The differently coloured beams [err]   light beam is
transmitted by the transition and the bb and br modulated with the image
Information are    first beam has an angle of incidence on the image
combined by a dichroic cross 40 or a colour-combin-    display panel (10)
larger than zero with respect to ing prism system to one beam b which is
projected on   the normal on the image display panel. a display screen, not
shown, by the projection lens   5 system.
2. An Image projection arrangement as claimed in Each of the colour
channels 120, 121, 122 of the   Claim  1, characterized in that the beam-
arrangement shown In Fig. 7 can alternatively be pro-  separating
transition is constituted by an Inter- vided, similar to Fig. 4, with a
polarization-sensitive  face between air and transparent material. beam
splittersothattwo mutually perpendicularly po-  10 larized beams are formed
which are modulated by the  3. An image projection arrangement as claimed
in same image display panel and are thereafter recom-     claim  2,
characterized in that the beam- bined, so that an optimum use of the
available light Is  separating transition Is included in a prism sys- made.
tem (5) which consists of two transparent prisms A directly controlled
reflective LCD display panel  15  (6, 7) having an air layer (8) between
two facing which can be used in the arrangement according to     surfaces
of the prisms. the invention is disclosed in US-A-4,239,346. The inventive
idea is also suitable for use in a col-  4. An image projection arrangement
as claimed in our image projection device in which only one display  Claim
1,2 or 3, in which the image display system panel is used. This arrangement
may be of a structure  20  (10) modulates the polarization direction of the
as shown in the Figs. 1 and 4, in which the mono-      second lightbeam
[err] in accordancewith the im- chrome panel 10 is replaced by a composite
or colour   age information, characterized In that In the radi- panel. This
colour panel then comprises a number of    ation path from the light source
(2) to the beam- image elements which is, for example, three times as
separating transition on the one hand and in the large as the number of
Image elements of a mono-  25   radiation path from this transition to the
projec- chrome panel. The image elements of the colour pan-   tion lens
system (20) on the other hand a polari- el are arranged In three groups, a
red, green and blue  zation-sensitive beam splitter (90) is provided for
sub-image being generated by these groups. An Im-      splitting the beam
[err] originating from the light age element of each of the groups is
always added to  source (2) into two mutually perpendicularly po- an image
element on the projection screen. Each of  30  larized sub-beams [err]  and
for recombining the image elements is then, for example, preceded by   the
two sub-beams [err]  after they have been an individual colourfilterwhich
only transmits the col-  modulated with the image information, the unmo-
our desired for the relevant image element.            dulated sub-beams
[err] both being incident on the same image elements of the display sys- 



35     tem (10) and having the same angle of incidence, Claims
and the radiation path of the sub-beams [err] [err] being provided with a
reflecting means 1. An image projection arrangement (1) comprising
(95), (96) forguiding the sub-beams between the a light source (2) for
producing a first light beam  transition and the beam-splitter (90), the
ar- [err] a reflective Image display system arranged   40  rangement being
such that each of the two mu- in the path of the first light beam [err] and
having  tually perpendicularly polarized sub-beams [err] at least one image
display panel (10) for gener-   [err] is once totally reflected and once
ating from the first light beam by modulated re-   totally transmitted by
said transition, and that flection into a second light beam [err] an image
to  both sub-beams overlap. be projected, a projection lens system (20) ar-
45 ranged in the path of the second light beam [err]  5. An image
projection arrangement as claimed in originating from the image display
system for pro-  Claim 1,2,3 or4, characterized in that the image jecting
the image produced by the image display    display system (10) is a colour
image display sys- system onto a projection screen (30), character-  tem
comprising a number of colour-selective ele- ized in that between the light
source (2) and the   50  ments (41, 42; 71, 72, 73) arranged between the
Image display system on the one hand and be-       beam-separating
transition and said of least one tween this system and the projection lens
system   display panel for splitting the light beam [err] from (20) on the
other hand a beam-separating transi-   the light source (2) into three
monochromatic tion from a first (6) to a second (8) medium is pro-
sub-beams [err] of different colours and vided, these media having
different refractive In-  55  for combining the sub-beams [err] dices, the
transition being arranged such that one  modulated with monochrome image
information of the first and second light beams [err]  is to-  into one
colour image information - modulated tally reflected by the transition
whilst the other  light beam (b2), and In that in the path of each of 8
13                  EP 0 364 043 B1 a similar manner. The differently
coloured beams [err]   light beam is transmitted by the transition and the
bb and br modulated with the image information are     first beam has an
angle of incidence on the image combined by a dichroic cross 40 or a
colour-combin-    display panel (10) larger than zero with respect to ing
prism system to one beam b which is projected on   the normal on the image
display panel. a display screen, not shown, by the projection lens   5
system.                                             2. An image projection
arrangement as claimed in Each of the colour channels 120, 121, 122 of the
Claim  1, characterized in that the beam- arrangement shown in Fig. 7 can
alternatively be pro-  separating transition is constituted by an inter-
vided, similar to Fig. 4, with a polarization-sensitive  face between air
and transparent material. beam splitter so thattwo mutually perpendicularly
po-  10 larized beams are formed which are modulated by the  3. An image
projection arrangement as claimed In same image display panel and are
thereafter recom-     claim  2, characterized in that the beam- bined, so
that an optimum use of the available light is  separating transition is
included in a prism sys- made.
tem (5) which consists of two transparent prisms A directly controlled
reflective LCD display panel  15  (6, 7) having an air layer (8) between
two facing which can be used in the arrangement according to      surfaces
of the prisms. the invention is disclosed In US-A-4,239,346. The inventive
idea is also suitable for use in a col-  4. An image projection arrangement
as claimed in our image projection device in which only one display  Claim
1,2 or 3, inwhich the imagedisplaysystem panel Is used. This arrangement
may be of a structure  20  (10) modulates the polarization direction of the
as shown in the Figs. 1 and 4, in which the mono-       second light beam
[err] in accordance with the im- chrome panel 10 is replaced by a composite
or colour   age information, characterized in that in the radi- panel. This
colour panel then comprises a number of    ation path from the light source
(2) to the beam- image elements which is, for example, three times as
separating transition on the one hand and in the large as the number of
Image elements of a mono-  25   radiation path from this transition to the
projec- chrome panel. The image elements of the colour pan-    tion lens
system (20) on the other hand a polari- el are arranged in three groups, a
red, green and blue  zation-sensitive beam splitter (90) is provided for
sub-image being generated by these groups. An im-      splitting the beam
[err] originating from the light age element of each of the groups is
always added to   source (2) into two mutually perpendicularly po- an image
element on the projection screen. Each of  30  larized sub-beams [err]  and
for recombining 



the Image elements is then, for example, preceded by   the two sub-beams
[err]  after they have been an individual colourfilterwhich only transmits
the col-  modulated with the image Information, the unmo- our desired for
the relevant image element.            dulated sub-beams [err]  both being
Incident on the same image elements of the display sys- 35      tem (10)
and having the same angle of incidence, Claims
and the radiation path of the sub-beams [err] [err]  being provided with a
reflecting means 1. An Image projection arrangement (1) comprising
(95), (96) for guiding the sub-beams between the a light source (2) for
producing a first light beam   transition and the beam-splitter (90), the
ar- [err] a reflective image display system arranged   40  rangement being
such that each of the two mu- In the path of the first light beam [er] and
having  tually perpendicularly polarized sub-beams [err] at least one image
display panel (10) for gener-    [err]  is once totally reflected and once
ating from the first light beam by modulated re-   totally transmitted by
said transition, and that flection into a second light beam (b2) an image
to  both sub-beams overlap. be projected, a projection lens system (20) ar-
45 ranged in the path of the second light beam (b2)  5. An image projection
arrangement as claimed In originating fromthe image displaysystemforpro-
Claim 1,2,3 or4, characterized in that the image jecting the image produced
by the image display     display system (10) is a colour image display sys-
system onto a projection screen (30), character-   tem comprising a number
of colour-selective ele- ized in that between the light source (2) and the
50  ments (41,42; 71, 72, 73) arranged between the image display system on
the one hand and be-        beam-separating transition and said of least
one tween this system and the projection lens system    display panel for
splitting the light beam [err] from (20) on the other hand a beam
separating transi-     the light source (2) Into three monochromatic tion
from a first (6) to a second (8) medium is pro-  sub-beams [err]   of
different colours and vided, these media having different refractive in-
55  for combining the sub-beams [err] dices, the transition being arranged
such thatone   modulated with monochrome image information of the first and
second light beams [err]  is to-  into one colour image information -
modulated tally reflected by the transition whilst the other  light beam
[err] and In that in the path of each of 8    15                  EP 0 364
043 B1                 16 the sub-beams a separate image display panel
terschledliche Brechzahlen haben, der Obergang (10, 50, 60) is arranged for
generating a su-imn   so angeordnet ist, dall eines der ersten und zwei-
age of a given colour corresponding to the colour  ten LichtbOndel (bl),
(b2) an dem Obergang voll- of the sub-beam incident on the display panel.
stindig reflektiert wird, wahrend das andere 5      LichtbOndel an dem
Obergang durchgelassen 6. An image projection arrangement as claimed in
wird und das erste LichtbflIndel auf den Bildwie- Claim 1, 2, 3 or4,
characterized in that the image  dergabeschirm (10) unter elnem Winkel
einfallt, display system is a colour image display system    der bezogen
auf die Normale zum Bildwiederga- including a single image display panel
(10) whose  beschirm grOger ala null ist. image elements are divided in
groups, each   10 group generating a sub-image of a given colour,  2.
Bildprojektbonsvorrichtung nach Anspruch 1, da- and in that for each of the
image elements a col-  durch gekennzeichnet, dal der bfndeltrennende our
selective element is provided which only       Obergang von einer
Grenzflache zwischen Luft transmits light of that colour that corresponds
to  und transparentem Material gebildet wird. the colour of the sub-image
to be generated by   15 the group to which the relevant image element  3.
Bildprojektionsvorrichtung nach Anspruch 2, da- belongs.
durch gekennzeichnet, dal der bOndeltrennende ibergang In einem
Prismensystem (5) enthalten 7. An image projection arrangement as claimed
in      ist, das aus zwei transparenten Prismen (6, 7) mit Claim 1, 2, 3 or
4, for projecting a colour image,  20  einer Luftschicht (8) zwischen zwei
einander zu- characterized in that the light source is constitut-
gewandten Prismenflachen besteht. ed by a plurality of monochrome light
sources emanating a corresponding number of mono-       4.
Bildprojektionsvorrichtung nach Anspruch 1, 2 chromatic light beams, the
light sources forming   oder 3, in der des Bildwiedergabesystem (10) die
part ofseparate colour channels (120, 121, 122)  25
Poiarlsationsrichtungdeszweiten Lichtbindels(b2) in each of which a
monochromatic reflective im-    der Bildinformation entsprechend moduliert
da- 



age display panel (10) and a beam-separating       durch gekennzelchnet,
daB in dem Strahlungsweg transition are arranged In accordance with any of
von der Llchtquelle (2) zum brndeltrennenden the claims 1, 2, 3 or 4, and
in that between the   Obergang elnerseits und in dem Strahlungsweg
beam-separating transitions and the projection   3o  von diesem Obergang
zum Projektionslinsensy- lens system (20) a system of colour-selective ele-
stem (20) andererseits ein polarisationsempfind- ments (40) is provided for
combining the mono-     licher Strahlteiler (90) vorhanden ist zur Auftel-
chromatic image information-modulated light        lung des aus der
Lichtquelle (2) stammenden beams (b, bg, bb) into one colour Image informa-
Strahlenbrlndels (bl) In zwei zueinander senk- tion-modulated light beam
(b).             35      recht polarisierte TeilbOndel (b'1, b1), und zum
Wiederzusammenffhren der beiden Tellbiindel (b'2, bV2), nachdem sle mit
Bildinformation modu- PathntansprOche
aiert worden sind, wobel die unmodulierten Teil- bfndel (b'1, b"1) beide
auf die gleichen Bildele- 1. Bildprojektionsvorrichtung (1) mit einer
Licht-  40  mente des Blldwiedergabesystems (10) einfallen quelle (2) zur
Erzeugung eines ersten Lichtbuin-   und den gleichen Einfallswinkel haben
und der dels (b1), elnem im Weg des ersten Lichtbtlndels   Strahlungsweg
der Teilbuindel (b'1, b"2; b"1, b'2) (bl) angeordneten reflektierenden
Bildwlederga-    mit Reflexionsmitteln (95), (96) zum Lenken der besystem
(10,40) mit mindestens einem BlIdwie-     TellbOndel zwischen dem Obergang
und dem dergabeschirm (10) zur Erzeugung, aus dem er-  45  Strahliteler
(90) versehen lst, wobei die Anord- sten LichtbOndel durch modulierte
Reflexion zu     nung so ist, daM jedes der zwei senkrecht zuein- einem
zweiten Lichtbrlndel (b2), eines zu projizie-  ander polarisierten
TeilbOndel (b'1, b'2; b", b"2) renden Bildes, und einem im Weg des zweiten
an diesem Obergang einmal vollstindig reflek- Llchtbindels (b2)
angeordneten Projektionslin-     tiert und einmal vollstindig durchgelassen
wird, sensystem (20) zur Projektion des von dem Bild-  50  und daB beide
Teilbiindel einander Oberlappen. wiedergabesystem erzeugten Bildes auf
einen Projektionsschirm (30), dadurch gekennzelch-    5.
Bildprojektionsvorrichtung nach Anspruch 1, 2,3 net, daB zwischen der
Llchtquelle (2) und dem      oder 4, dadurch gekennzeichnet, daB das Bild-
Bildwiedergabesystem einerseits und zwischen       wledergabesystem (10)
ein Farbbildwiedergabe- diesem System und dem Projektionslinsensy-  55
system  ist, mit elner Anzahl zwischen dem stem (20) andererseits ein
bandeltrennender        b(ndeitrennenden Obergang und dem genann- Obergang
von einem ersten (8) In ein zweites Me-   ten mindestens einen
Wiedergabeschirm ange- dium (8) vorgesehen ist, wobei diese Medien un-
ordneter farbselektiver Elemente (41, 42; 71, 72, 9    17
EP 0 364 043 B1                 18      I I!II111 111hf HiEi    11111 1i
I11 73) zum Auftellen des aus der Lichtquelle (2)      (b2) provenant du
systeme d'affichage d'image stammenden Lichtbflndels (b1) in drel inierbige
pour projeter l'image produibt par le systeme TeilbOndel (b1,,, b1,g, blb)
unterschledllcher Farbe  d'affichage d'lmage sur un ecran de projection
undzumZusammenfOhrendermiteinfarbigerBil-          (30), caracteris6 en ce
qu'entre la source de lu- dinformation modulierten Teilbflndel (b2,r, bg,
s  mire (2) et le systeme d'afflchage d'image, b2,b) zu einem elnzigen mit
Farbbildinformation    d'une part, et entre ce systome et le systime de
modulierten LichtbOndel (b2), und dag im Weg je-   lentilles de projection
(20), d'autre part, 11 est pre- des derTeilbiindel sin
gesonderterBildwiederga-    vu une transition separatrice de faisceau,
depuis beschirm (10, 50, 60) angeordnet ist zur Erzeu-    un premier milieu
(6) A un deuxieme (8), ces ml- gung oines Teilbildes elner bestimmten Farbe
io  lieux ayantdos indices de refraction difffrents, la entsprechend der
Farbe des auf den Wiederga-       transition 6tantagenceedefacon quo l'un
d'entre beschirm einfallenden TeilbIndels.                 les
premieretdeuxiemefaisceauxde lumlere (b1, b2) soit totalement r6flechi par
la transition tandis 6. Bildprojoktionsvorrichtung nach Anspruch 1, 2, 3
quo l'autre falsceau de lumiere est tranamis par oder 4, dadurch
gekennzelchnst, daB das Bild-  tc  la transition etle premierfalsceau aun
angle d'in- wiodorgabesysatm  ein Farbbildwiedergabosy-        cidence sur
l panneau d'affichage d'image (10) stem ist, das einen einzelnen
Blidwiedorgabe-      sup6ireur A zero par rapport a la normale sur le
schirm  (10) enthalt, dessen Bildelemente in       panneau d'affichage
d'image. Gruppen untortoilt sind, wobei jade Gruppe sin Teilbild elner
bestimmten Farbe erzeugt, und daB   20  2. Montage d'image suivant la
revendication 1, ca- es fOr Jedes der Bildelemento sin farbselektives
racterise en ce quo la transition s6paratrice de Element gibt, das nur
Licht der Farbe durchlAit,   falsceau est constituee par une interface
entre 



die der Farbe des von der Gruppe, zu der das be-   I'air et une matiere
transparentb. treffende Bildelement gehort, zu erzeugenden Teilbildes
entspricht.                     25  3. Montage de projection d'image
sulvant la reven- dication 2, caractiris6 on co quo la transition se- 7.
Bildprojektionsvorrichtung nach Anspruch 1, 2, 3    paratrice de faisceau
est incluse dans un syste- oder 4, zur Projektion sines Farbbildes, dadurch
me de prismes (5) qui consists en deux prismes gekennzeichnet, dal die
Lichtquelle aus elner      transparents (6, 7) comportant une couche d'air
Visizahl von sinfarbigen Lichtquellen gebildet Ist,  30  (8) entre deux
faces on regard des prismes. die sine entsprechende Anzahl einfarbige Ucht-
bfndel aussenden, wobei die Lichtquellen Teil ge-  4. Montage de projection
d'image sulvant la reven- sonderterFarbkanle (120,121,122) sind, In denen
dication 1, 2 ou 3, dans loquel le systbme d'affi- jeweils ein einfarbiger
reflektierender Bildwieder-  chage d'image (10) module la direction de
pola- gabeschirm (10) und ein bindeltrennender Ober-  35  risation du
deuxibme faisceau de lumibre (b2) on gang nach einem derAnsprilche 1, 2, 3
oder 4 an-   conformiti avec uno information d'image, carac- geordnet sind,
und  dag  zwischen  den             teris6 en ce quo dans le trajetdu
rayonnemental- bOndeltrennenden Obergingen und dam Projok-        lant de
la source de lumiere (2) a la transition se- tlonslinsensystem sin System
aus farbselektiven    paratrice d'image d'une part et dans le trajet du
Elementen (40) zum Zusammenfrlhren der mit  40     rayonnement silent de
cette transition au syste- einfarbiger Information modullerten LichtbOndel
me de lentilles de projection (20) d'autre part, il (br, b9, bb) zu einem
einzigen mit Farbbildinfhrma-  est prevu un divisourde faisceau sensible A
la po- tion modulierten LichtbOndel (b) llegt.            Iarisation (90)
pour diviser le faisceau (b1) ema- nant de la source de lumiere (2) en deux
sous- 45     faisceaux polarises mutuellement perpendiculai- Revendlcations
rement (b'1, b"1) et pour recombiner les deux fais- ceaux (b'2, b"2) aprbs
qu'ils ont eti modules avec 1. Montage de projection d'image (1) comprenant
l'informatlon d'image, les sous-faisceaux non une source de iumiore (2)
pour produire un pre-    modules (b'1, b"1) etant tous deux incidents sur
mibr faisceau de lumiere (b1) un systome d'affI-  5o  les mimes oloments
d'image du systbme d'affi- chage d'image riflechissant monte dans le trajet
chage (10) et ayant Is meme angle d'incidence et du premier faisceau de
lumlibre b1 et comprenant   lo trajetde rayonnement des sous-faisceaux
(b'1, au moins un panneau d'affichage d'image (10)       b"2; b"1, b'2)
etant muni d'un moyen de reflexion pour engendrer, A partir du premier
faisceau de    (95), (96) pour guider les sous-faisceaux entre la lumibre
par reflexion modulee, en un deuxibme   55  transition et le diviseur de
faisceau (90), lo mon- faisceau de lumibre (bj, une image A projeter, un
tage etant tel quo chacun des deux sous- systbme do lentilles de projection
(20) monte      faisceaux polarisis mutuellement porpendiculai- dans Is
trajet du deuxibme faisceau de lumibre     rement (b'1, b'2), (b"1, b"2)
est reflechi une fobis to- 10    19                 EP 0 364 043 B1
20     I    c  L        M    1 talementettransmis unefoistotalementparcotte
par de l'information d'image (b). transition et quo les deux sous-faisceaux
se che- vauchent. 5. Montage de projection d'imags suivant la reven-   5
dication 1, 2, 3 ou 4, caracterise en ce quo le sys- teme d'affichage
d'image (10) est un systeme d'affichage d'image on couleurs comprenant un
certain nombre d'6elments aelectifa par la cou- lour (41,42; 71, 72, 73)
montes entre la transition   1o s6paratrice de faiscoau et l'au moins un
panneau d'affichage pour diviser le faiscoeau de lumiere (b1) ennanant de
la source de lumlire (2) en trois *       sous-faisceaux monochromatiques
(bi,r, bid, bId) de couleurs differentes et pourcombiner les  15
sous-faiaceaux (br, bzg, bzb) modules par une information d'image
monochrome on un faiaceau de lumibre module par l'information d!image en
couleurs (b2) et en co. que dans le trajet de cha- 



cun des sous-faisceaux; un pannoau d'affichage   20 d'image distinct (10,
50, 60) est monte pour en- gendrer une sous-image d'une couleur donneo
correspondant A la couleur du sous-faiscoeau in- cident sur Io panneau
d'affichage. 25 6. Montage de projection d'image suivant la reven- dication
1, 2, 3 ou 4, caracterise en co quo le sys- teme d'affichage d'image est un
systeme d'affi- chage d'image en couleurs comprenant un soul panneau
d'affichage d'image (10) dont les 616-  30 ments d'image sont divises on
groupes, chaque groupo engendrant uno sous-image d'une cou- lour donnee et
en ce quo pour chacun des 616- ments d'image, il ost prevu un 61ement
selectif A la couleur qui transmet uniquement la lumiere de  3S5 la
couleurqui correspond A la couleurde lasous- image qu'il faut engendrer par
le groupo auquel appartient I'element d'image afferent. Kv   7. Montage de
projection d'image suivant la reven-  40 dication 1, 2, 3 ou 4, pour
projeter une image en couleurs, caractiris6 en ce.que la source de lu- -
minre est constituee par une pluralite de sources de lumiere monochrome
emanant d'un nombre correspondant de falsceaux de lumibre mono-  45
chromatique, lea sources de lumiere faisant par- tie de canaux de couleurs
distincts (120, 121, 122) dans chacun desquels sont montes un pan- neau
d'affichage d'image on reflexion monochro- matique (10) et une transition
separatrice d'ima-  60 ge, en conformiti avec l'une quelconque des re-
vendications 1, 2, 3 ou 4 et on ce quo, entre les transitions separatrices
d'image et le systeme de lentilles de projection (20), il est prevu un
syste- me d'elements silectifa A la couleur (40) pour  6S combiner les
faisceaux de lumlere monochroma- tique modules parde 'information d'image
(b, bu, bb) en un faisceau de lumiere en couleurs module 11    The
corrections shown in red ink on pages (frot cover -   ) of this
specification were made under Section 117 of the Patents Act 1977, the
proprietor of the Patent having been notified of the decision to allow the
Ccore  0  on ioTA   I'1A  )'IGP l r)/~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I    


