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A substantial improvement in contrast can be achieved by arranging the
horizontally diffusing The invention relates to a projection screen in
lens structure on the rear surface of the screen and particular for a
colour television  projection       by arranging absorbing strips on the
front of the system, which screen comprises a single plate of a    5
screen outside the focal lines formed by the lens transparent material
having a first and a second     structure. The Fresnel lens must then be
arranged surface and providedwith light diffusersformed of    on a separate
carrier. One surface of this carrier [err] particles in the plate substrate
which  may be matt to obtain some light diffusion in the [err]  are made of
a material with a refractive      vertical direction. [err] differs from
that of the substrate   10    The disadvantages of this two-element projec-
[err] the second surface being intended to be        tion screen are that
Moire effects may occur as a directed towards an audience. The invention
also     result of interference between the vertical cylindri- relates to a
projection system employing such a      cal-lens structure and the Fresnel
lensand thatthe projection screen and to a method of manufactur-     price
is comparatively high because of the use of ing this screen.
15   two plates. Such a projection screen for the reproduction of     The
afore-mentioned European Patent Applica- a picture projected by an image
source may be         tion No. 0,051,977 describes a projection screen
employed for the projection, generally on an         for colour television
projections comprising a enlarged scale, of films, commercials or
television  single plate. Both surfaces of this plate are formed '
pictures and is described inter alia in European    20    by a
two-dimensional lenticular structure. The Patent Application No. 0,051,977.
corresponding lenses on the front and the rear of The quality of a picture
displayed by means of a    the plate have a common or a substantially
projection system largely depends on the optical     common optical axis,
the focal point of each lens properties of the projection screen used. The
on the rear of the plate being disposed on the picture formed by means of
such a projection    25   surface of the corresponding lens on the front of
screen must be such that a large viewing range is    the plate and vice
versa. Since the projection obtained in the horizontal direction. In the
vertical  screen comprises only one element it is in prin- direction the
viewing range is generally smaller.    ciple cheap. As no Fresnel lens is
used no Moire The brightness distribution must be as uniform as    effect
will occur. The two-dimensional lenticular possible over the entire picture
regardless of the    30   structure on the rear of the screen
concentratesthe angle at which the picture is viewed by the
projected light in small focal points, so that a audience. When the screen
is used in a colour        satisfactory contrast can be obtained by
providing television  projection  arrangement employing        those
surface portions of the lens through which three in-line cathode ray tubes
for the primary      no light emerges with an absorbing coating. The
colours red, green and blue a change in position of   35    quality of this
projection screen with respect to the the viewer or a change in viewing
angle should not   uniformity of the brightness, colour shifting, and lead
to colour-shifting in spite of the fact that the  colour shading is
slightly better than that of the three beams which are projected at the
same point    aforementioned other projection systems but is are incident
at different angles. Finally, the picture  not yet satisfactory. Moreover,
forming the de- must have maximal brightness and maximal con-   40   sired
profiles in the moulds or rollers by means of trast.
which the projection screen is to be manufactured The light diffusion
necessaryfor a large horizon-  is very difficult, so that ultimately the
projection tal viewing range can be obtained by means of a      screen is
still very expensive. structure of adjacent cylindrical lenses whose
Colourshifting isdefined asthechangeof colour cylinder axes extend in a
vertical direction, which    45   in the centre of the screen if the
position of the structure is provided on one surface of the screen.  viewer
changes. Colour shading is defined as the This always requires use of a
Fresnel lens structure  colour difference between the centre and the in
order to ensure that the light from the image     edges of the projection
screen observed by a source falls onto the screen substantially perpen-
viewer whose line of view is perpendicular to the dicularly.This Fresnel
lens maybearrangedonthe    50   screen centre. Colour shading occurs when
lenses rear surface of the projection screen, ie. the       with large
field-angles are used, which lenses are surface which faces the image
source. The advan-     required if the projection system is to be accomo-
tage of such a single element screen is that it is   dated in a cabinet of
small volume. comparatively cheap. However, this screen also        It is
the object of the present invention to provide has some disadvantages.
Firstly, interference of   55    a single-element projection screen which
is simple the Fresnel lens with said cylindrical-lens structure  and easy
to manufacture and which provides a gives rise to Moire effects.
Furthermore, the        picture which has a brightness which is as uniform
picture obtained by means of the projection screen   as possible, which
exhibits minimal colour-shift- exhibits poor contrast because the front of
the      ing and colour shading, which provides optimum screen reflects
much ambient -light towards the    60   contrast, and which does not
exhibit Moir6 effects. audience. Moreover, one of the surfaces is
To this end the projection screen according to the generally matt, giving
rise to a further deterior-   invention is characterized in that for
diffusing the ation of the contrast. Finally, colour faults may    light in
a first direction, the filamentary particles arise in the case of
three-colour projection with    are oriented substantially in a second
direction 



separate projection axes for these three colours.   65   perpendicular to
the first direction.    3                    0  118 951
4 Since for the horizontal light diffusion this       without "hot-spot"
effect is characterized in that projection screen does not employ a
lenticular        the second surface if provided with a second structure on
the screen surface but a diffuser        structure of adjacent cylindrical
lenses which inside the screen, both surfaces of this single-      extend
in the first direction, each cylindrical lens of element screen remain
available for other func-    5    the second surface being associated with
a tions. The screen can be manufactured in a simple     cylindrical lens of
the first surface and the focus of manner. The diffuser inside the screen
must           a cylindrical lens of one of the plate surfaces being
provide a substantial diffusion of the light in one   situated on the
surface of the associated cylindri direction (the horizontal direction),
whilst in the   cal lens of the other plate surface. _,   direction
transverse thereto only a minimal light   10    Preferably, a projection
screen whose first sur- diffusion is allowed. As this diffuser provides a
face carries a first cylindrical-lens structure is Lambert brightness
distribution for each colour in    further characterized in that the strips
of the the horizontal direction it is achieved that the      second surface
outside the focal lines of the picture obtained by means of the screen
covers a      cylindrical lens structure are light absorbing. The large
viewing range, that no colour faults occur   15   picture formed by means
of this projection screen and that no Fresnel lens is required.
exhibits a very good contrast. It is to be noted that a plastics plate in
which      Apart from being used in a transmissive projec- glass fibres are
incorporated which act as light      tion screen, in which the image source
and the diffusers is disclosed in German Patent Applica-      viewer are
situated at different sides of the screen, tion No. 2,531,240, which has
been laid open to   20   the invention may also be used in reflective
public inspection. The glass fibres in the known      projection screen,
the image source and the sheet, which are comparatively short, are oriented
viewer being disposed at the same side of the at random, so that a uniform
brightness distribu-     screen. An embodiment of such a projection tion is
obtained. This plate is suitable for use as a  screen is characterized in
thatthe second surface is screen in measuring and test equipment but not as
25    provided with a structure of adjacent cylindrical a screen for
large-screen projection, because the     lenses which extend in the first
direction and light would then also be diffused over too large a    whose
focal lines are situated on the first surface, range in the vertical
direction and would be          and the areas on the first surface at the
location of inadequate for the viewer.                            the focal
lines are reflecting in the direction of the In addition to the substantial
diffusion in the    30   second surface,whilsttheareasofthefirstsurface
horizontal direction the diffuser in the substrate    situated between the
focal lines are absorbing. can also produce some though substantially
The invention also relates to a colour-television smaller, vertical
diffusion. This vertical diffusion  projection system comprising a colour
television may be adequate under certain conditions. How-        receiver,
three cathode ray tubes which are ever, preferably the vertical diffusion
is provided    35    arranged in-line and for each of which there is by
additional means.                                  provided a projection
lens, and a projection A first embodiment of the projection screen is
screen. further characterized in that the substrate com-        Another
aspect of the invention concerns the prises a second diffuser in the form
of a multitude   comparatively simple and cheap method of manu- of
substantially spherical particles of a material   40   facturing the
projection screen. This method may having a refractive index which differs
from that of  be characterized in that filamentary particles are the
substrate material.                               introduced into a soft
curable plastics, after which The second diffuser diffuses a small part of
the    the plastics is allowed to cure. light substantially uniformly in
all directions,        The invention will now be described in more whilst
the first diffuser diffuses most of the light in   45    detail, by way of
example, with reference to the the horizontal direction.
drawings. An improved vertical diffusion is obtained with a     In the
drawings: preferred embodiment of the projection screen           Figure 1
shows a colour television projection which is characterized in that the
first surface is   system comprising single-plate projection screen,
provided with a first structure of adjacent cylin-   so  Figure 2 is a
persepctive view of this projection drical lenses which extend in the first
direction.    screen in a first embodiment, As a result of the desired
strong directivity or      Figure 3 represents the light diffusion produced
small diffusion angle in the vertical direction "hot-  by said projection
screen, spotting" may occur in this direction, which means      Figure 4
represents the light diffusion produced that certain points in the
projected image, which    55    by a known projection screen, points are
situated on the connecting line between      Figure 5 is a perspective view
of a part of a theviewer'seyeandtheexitpupiloftheprojection          second
embodiment of the projection screen, lens, are brighter that other points,
which "hot-       Figure 6 is a vertical sectional view of a part of a
spots" move as the viewer moves.                      third embodiment of
the projection screen, A first embodiment of the projection screen    60
Figure 7 is a vertical sectional view of a part of a 



which substantially eliminates the "hot-spot"        fourth embodiment of
the projection screen, effect is characterized in that a Fresnel
cylindrical   Figure 8 shows an example of a reflective lens is
superimposed on the first structure of       projection screen, and
cylindrical lenses.                                    Figure 9 illustrates
a method of manufacturing A second embodiment of the projection screen
65   the projection screen. 3    5                    0  118  951
6 The colour television projection system shown       portional, to the
intensities in the directions indi- in Figure 1 comprises a colour
television receiver    cated by said arrows. For each of the three beams 1
which receives a colour television signal on its    the brightness
distribution is symmetrical. For a input, for example an aerial 2, and
divides this      viewer situated at the comparatively large dis- signal
into a red, a green and a blue signal. These    5    tance from the screen
the lengths of the arrows, signals are applied to the cathode-ray tubes 3,
4,    which are directed towards him from different and 5 on whose
luminescent screens a red, a           points on the screen, are
substantially equal, so [err] and a blue picture appear. These pictures
that this viewer sees a picture of fairly uniform projected onto the
projection screen 9 by the     brightness. [err] projection lenses 6, 7 and
8, shown    10    For comparison Figure 4 represents the situa-
automatically. This projection screen comprises a       tion which occurs
when a projection screen is rear surface 10 directed towards the image
used with a horizontal light diffuser in the form of sources 3, 4 and 5 and
a front surface 11 directed    a structure of cylindrical lenses on the
rear of the towards the viewer 14. The substrate of the plate     screen.
The envelopes d', e', and f' are now is designated 12. In the screen 9 the
light of the    15   asymmetrical and a substantial portion of the beams
14, 15 and 16 is diffused through a com-       diffused light is
concentrated within a small paratively wide angle in they-direction, whilst
the   angle. The directions of maximum  brightness light is diffused
through a smaller angle in the z-   differ for the beams b and c. The light
which is direction, not indicated, which is perpendicular to   directed
towards the viewer 14 from the edges of the x and the y-direction. As a
result of this the    20   the screen, sees the arrows b" and c", is less
viewer 14 can observe a picture in the viewing        bright than the
light, indicated by arrow a", from plane 13, which picture is a
superposition of the     the centre of the screen. The viewer now sees a
enlarged images formed by the cathode-ray tubes       picture which is less
bright at the edges than in 3, 4 and5.
the centre. When the position of the viewer It is to be noted that the
projection system is   25    changes the brightness distribution in the
picture shown very schematically in Figure 1. In practice,    observed by
him will also change. mirrors will be interposed between the cathode-
When'the projection screen shown in Figure 4 is ray tubes 3, 4 and 5 and
the projection screen 9,     used colour faults will occur. Beams
originating which mirrors "fold" the radiation path so as to      from
different cathode-ray tubes 3, 4 and 5 in enable the projection system to
be accommo-   30    Figure 1 and directed at the same point on the dated in
a cabinet of comparatively small depth.      screen, will be incident on
this screen at different Figure 2 is a perspective view of a small part of
- anglesas is indicated for the beams b and g in a first  embodiment of the
'projection screen in      Figure 4. The envelope h of the intensity
distribu- accordance with the invention, which screen may       tion for
the beam g, after passage through the be used in the projection system
shown in Figure   35   screen, has a direction other than that of the beam
-1. The substrate 12 of this screen contains a         b. Asa result of
this effect,the colourof a specific multitude of filamentary particles or
fibers 17       point on the screen will depend on the position of whose
refractive index differs slightly from that of  the viewer and the angle at
which the point is the substrate. The fibres have a thickness of some
observed. tens to some hundreds of micrometers and ex-   40       In
practice a projection screen as shown in tend in the z-direction. These
fibres diffuse the     Figure 4 must be combined with a Fresnel lens, light
through the desired angle of, for example, 2    which ensures that all
beams are perpendicularly x 80[err] in the y-direction. The fibres 17 may
be        incident on the screen. This yields a uniform - ---
arranged-in--layers, it has been found-that the       .- brightness of the
picture. The projection screen as 'desired effect is already achieved when
10 layers   45   shown in Figure 2 does not require the use of are used.
The fibres need not extend over the         such a lens. entire height, in
the z-direction, of the screen, but   In addition to a substantial
diffusion in the may comprise shorter portions arranged one after
horizontal direction some, though a smaller, de- the other. It is only
essential that the length of the  gree of diffusion in the vertical
direction is re- fibres is great relative to their diameter and that   50
quired. This diffusion can be obtained in various the fibres are oriented
mainly in the z-direction.   ways. Firstly, the fibres 17 in the substrate
12 also As a result of the large number of fibres per       produce some
diffusion in the vertical direction. layer and the large number of fibre
layers the        Moreover, a surface of the screen can be matted,
substrate diffuser acts as a perfect diffuser in the  so that this surface
acts as a diffuser. In practice, a horizontal direction (or y-direction).
The bright-   55    combination of these possibilities is preferred. 



ness distribution caused by this diffuser is a          Another possibility
of obtaining diffusion in the Lambert or uniform distribution, as is
illustrated    vertical direction is by means of isotropically in Figure 3.
This figure shows how a beam a,          diffusing particles in the
substrate, as shown in which is incident on the centre of the screen, and
Figure 5. For the sake of clarity this figure shows two beams b and c,
which are incident, non-  - so    only one layer of fibres and one layer of
particles perpendicularly, at the edges of the screen, are -    18. The
particles 18 are preferably spherical and diffused. After the passage
through the-screen the    of a material having a refractive index which
light of the three beams a, b  and c is distributed as-  differs from that
of the substrate 12. The number indicated by the envelopes d, e and f. The
lengths    of particles 18 per volume unit is comparatively of the arrows
within the envelopes are pro:   65   small, so that they diffuse only a
small part of the 4    7                   0  118 951
8 light, namely in arbitrary directions including the  ensures that the
chief rays of beams which are vertical or z-direction. The projection
screen with  obliquely incident on the screen are also parallel
isotropically diffusing particles may also have a    to the x-direction
after passage through the matt surface.
screen. Preferably, the vertical diffusion is obtained by    5  A very
attractive method of eliminating the means of a structure of cylindrical
lenses 20        "hot-spot" effect is to provide the front surface of which
extend in the horizontal direction, as         the projection screen with a
second cylindrical- shown in Figure 2. Each of these lenses concen-
lens structure identical to that on the rear surface trates the light which
is incident on it and which   of the screen. Figure 7 is a vertical
sectional view ginates from the picture sources 3, 4 and 5 in a    10   of
a small part of such a projection screen. The Corresponding focal line 21
and ensures that the       cylindrical lenses 25 on the front of the screen
are emergent beam disverges.                            identical to and
are located at the same level as As the image sources 3,4 and 5 are
arranged in-    the cylindrical lenses 20 on the rear of the screen. line
in the y-direction, the focal lines for the     The thickness d of the
screen 9 and the curvatures colours red, green and blue will be
superimposed.   15   of the cylindrical lenses are adapted to each other
The focal lines obtained by means of the projec-     in such a manner that
the surfaces of the asso- tion screen shown in Figure 2 are much narrower
ciated lenses are situated in or near each other's than those obtained with
a projection screen        focal points. The direction of an emergent beam
is provided with the structure of cylindrical lenses    then sufficiently
independent of the direction of which extend in the vertical direction,
which    20   incidence of the original beam on the screen. structure was
used in order to obtain a horizontal     By means of the projection screen
shown in light distribution. As a result of this, the areas or  Figure 7 an
image of the exit pupils of the the strips 22, between the focal lines 21
which can   projection lenses 6, 7 and 8 can be formed in the be blackened
or made absorbing can be larger for     viewing space. In this way it is
achieved that the the screen shown in Figure 2 than for previously   25
envelopes of the light distributions, in the same proposed projection
screen. Consequently, the        way as shown in Figure 4, are directed
towards contrast of a picture obtained with the present      the viewer
instead of being disposed transversely projection screen is substantially
better than that  of the projection screen, which is particularly of a
picture obtained with a projection screen with  important in the case of
small vertical viewing cylindrical lenses which extend in the vertical   30
angles. In order to achieve this imaging, the direction.
corresponding lenses 20 and 25 must be slightly The strips 22 between the
focal lines 21 can be    offset from each other by an increasing distance
blackened photographically. If the front surface of  reckoned from the
centre of the screen toward the the screen is constructed so that the
strips 22 are  edges. situated at a higher level than the narrow strips
35  In order to avoid Moire effects as a result of where the focal lines 21
are formed, the strips 22   interference of the television lines, produced
by can be blackened comparatively simply by means       the cathode-ray
tubes, with the horizontally ex- of a rolling or printing technique for
black ink or  tending cylindrical lenses 20 in Figure 2 or 20 and an
application technique for black plastics.         25 in Figure 7, steps
must be taken to ensure that In order to ensure that a viewer can observe a
40   the television lines adjoin each other closely sufficiently bright
picture, despite the diffusion   enough which may be achieved by adapting
the through a large angle in the horizontal direction,   thickness of the
television lines electron-optically. the diffusion angle in the vertical
direction must   Moreover, the period of the lens structure 20 or 25 be
limited. In practice values between 2 x 10 and   must be sufficiently
small. 2 x 20 are adopted for the vertical diffusion angle.   45  In an
embodiment of the projection screen with As a result of the desired strong
directivity in the  a lenticular structure the substrate is made of
vertical or z-direction "hot-spotting" may occur in  polymethylmethacrylate
having a refractive index this direction in a similar way as described for
the  [err] = 1.5. The light-diffusing fibres are glass fibres y-direction
with reference to Figure 4. Hot-spot-    with a refractive index n = 1.6
and a thickness of ting in the z-direction can again be eliminated by   so
approximately 100 micrometers. The cylindrical 



means of a separate Fresnel lens arranged in the     lenses on the rear
and, as the case may be, on the light path before the rear surface of the
projection  front of the screen have a radius of curvature of screen.
However, in accordance with the present      approximately 1.5 mm and the
period of the lens invention, it is preferred to form a lens structure
structure is 0.5 mm. The screen has a thickness of on the rear surface of
the projection screen, which   55   1.5 mm. This thickness ensures that the
screen structure is a superposition of the cylindrical lens  has a
sufficient mechanical strength, in particular structure shown in Figure 2
and a Fresnel cylindri-  because the diffusion fibres constitute a kind of
cal lens. In Figure 6, which is a vertical sectional  "reinforcement". view
of a part of the present embodiment of the        Figure 8 is a vertical
sectional view of an projection screen, the composite lens structure is
60   embodiment of an opaque or reflective projection designated 24 and the
Fresnel lens is indicated by  screen. The cylindrical lenses 20 which
diffuse the the broken lines. The angles which the slopes 23    light in
the vertical direction are now arranged on of this Fresnel lens make with
the z-direction are  the front surface of the screen. The curvatures of
maximal at the edges of the screen and are          these lenses and the
thickness of the screen are substantially zero in the centre. The Fresnel
lens   65   such that the focal lines 21 of the lenses 20 are 5    9
0118951                           10 situated on the rear surface of the
screen. At the      characterized in that the second surface is pro-
location of these focal lines the rear surface is       vided with a second
structure of adjacent cylindri- reflective. The strips 22 between the focal
lines,      cal lenses which extend in the first direction, each which
strips are substantially wider than these         cylindrical lens of the
second surface being asso- focal lines, are black or light-absorbing.
5    ciatedwith a cylindrical lens ofthefirstsurface and It is possible to
manufacture the entire projec-     the focus of a cylindrical lens of one
of the plate tion screen from a curable plastics. The basic
surfaces being situated on the surface of the trial is a sufficiently thick
layer of this plastics  associated cylindrical lens of the other plate ft
condition. Filamentary particles 32 are        surface. reduced into this
plastics, after which the plas-   10    6. A projection screen as claimed
in Claim 3,4 or tics is allowed to cure, for example by means of       5,
characterized in that the strips of the second heat or ultraviolet
radiation, or by cooling.           surface outside the focal lines of the
cylindrical For the formation of a lens structure on the plate   lens
structure on the first surface are light-ab- 40 it is alternatively
possible to employ a copying     sorbing. process, a die being pressed into
a deformable   15       7. A projection screen as claimed in Claim 1,
material. Figure 9 illustrates such a process. The      characterized in
that the second surface is pro- plate 40 is covered with a sufficiently
thick layer 41  vided with a structure of adjacent cylindrical of a
suitably softened plastics which can be cured      lenses which extend in
the first direction and under the influence of heat, ultraviolet radiation
or   whose focal lines are situated on the first surface, by cooling. In
particular photopolymerisable sub-    20    and the areas on the first
surface at the location of stances which cure under the influence of ultra-
the focal lines are reflecting in the direction of the violet light are
suitable for this purpose. In a die 41  second surface, whilst the areas of
the first surface a structure 43 is formed which is the mirror image
situated between the focal lines are absorbing. of the lens structure to be
formed. This die is           8. A colour television projection system com-
pressed into the plastics layer 41, as indicated by    25    prising a
colour television receiver, three cathode- the arrows 44. After this the
plastics is allowed to    ray tubes which are arranged in line and for each
of cure, in the case of a transparent photopolymeris-      which there is
provided a projection lens, and a able substance by exposure to ultraviolet
light 45      projection screen, characterized in that the projec- through
the plate 40. Finally, the die is removed       tion screen is a screen as
claimed in any one of the and the projection screen is finished.
Alternatively,    30    Claims 1 to 7. projection screen with a substrate
diffuser and a         9. A method of manufacturing a projection
cylindrical-lens structure can be manufactured in a     screen as claimed
in Claim 1, characterized in that single process by pressing the die 42
into the plate   filamentary particles are introduced into a soft 40 before
curing.                                       curable resin after which the
resin is allowed to 35    cure. Claims
10. A method as claimed in Claim 9, charac- terized in that a structure of
adjacent cylindrical 1. A projection screen, in particular for a colour
lenses is formed on at least one ofthe two surfaces television projection
system, which screen com-         of the plate by depositing an additional
layer of a prises a single plate of a transparent material   40    soft
resin on said surface, pressing a die whose having a first and a second
surface and being           surface is the mirror image of the
cylindrical-lens provided with light diffusers formed of filamentary
structure to be formed into said layer, allowing the particles in the plate
substrate, which particles are   resin to cure and removing the die. made
of a material with a refractive index which          11. A method as
claimed in Claim 9, charac- differs from that of the substrate material,
the    45   terized in that prior to curing of the resin of the 



second surface being intended to be directed            screen a die with a
surface which is the mirror towards an audience, characterized in that for
image of the cylindrical-lens structure to be diffusing the light in a
first direction the filamen-   formed is pressed into the resin, allowing
the resin tary particles are oriented substantially in a second   with the
lenticulated surface to cure and removing direction perpendicular to the
first direction.   50   the die. 2. A projection screen as claimed in Claim
1, characterized in that the substrate comprises a         Patentanspruche
second diffuser in the form of a multitude of substantially spherical
particles of a material           1. Projektionsschirm, insbesondere fOr
ein having a refractive index which differs from that of   ss
farbfernsehprojektionssystem, das aus einer einzi- the substrate material.
gen Platte aus transparentem Material mit einer 3. A projection screen as
claimed in Claim 1 or 2,    ersten und einer zweiten Oberfliche besteht und
characterized in that the first surface is provided     mit
Lichtzerstreuern versehen ist, die durch faden- with a first structure of
adjacent cylindrical lenses   f6rmige Partikeln im Plattensubstrat gebildet
sind, which extend in the first direction.              60    und wobei
diese Partikeln aus einem Material mit 4. A projection screen as claimed in
Claim 3,         einem Brechungsindex bestehen, der vom Bre- characterized
in that a Fresnel cylindrical lens is     chungsindex des Substratmaterials
abweicht, superimposed on the first structure of cylindrical      wobei die
zweite Oberfliche bestimmt ist einen lenses.
Zuschauerraum zugewendet zu werden, dadurch 5. A projection screen as
claimed in Claim 3,    65    gekennzeichnet, dass zum Zerstreuen des Lichts
in 6    9                     0 118951                           10
situated on the rear surface of the screen. At the        characterized in
that the second surface is pro- location of these focal lines the rear
surface is        vided with a     second  structure of adjacent cylindri-
reflective. The strips 22 between the focal lines,        cal lenses which
extend in the first direction each which strips are substantially wider
than these           cylindrical lens of the second surface being asso-
focal lines, are black or light-absorbing.          5    ciated with a
cylindrical lens of the first surface and It is Possible to manufacture the
entire projec-       the focus of a cylindrical lens of one of the plate
tion screen from  a curable plastics. The basic          surfaces being
situated on the surface of the rial is a sufficiently thick layer of this
plastics  associated cylindrical lens of the other plate ft condition.
Filamentary particles 32 are          surface. duced into this plastics,
after which the plas-    10  6. A projection screen as claimed in Claim 3,4
or tics is allowed to cure, for example by means of         5,
characterized in that the strips of the second heat or ultraviolet
radiation, or by cooling.            surface outside the focal lines of the
cylindrical For the formation of a lens structure on the plate     lens
structure on the first surface are light-ab- 40 it is alternatively
possible to employ a copying      sorbing. process, a die being pressed
into a deformable     15        7. A projection screen as claimed in Claim
1, material. Figure 9 illustrates such a process. The        characterized
in that the second surface is pro- plate 40 is covered with a sufficiently
thick layer 41    vided with a structure of adjacent cylindrical of a
suitably softened plastics which can be cured       lenses which extend in
the first direction and under the influence of heat, ultraviolet radiation
or     whose focal lines are situated on the first surface, by cooling. In
particular photopolymerisable sub-    20    and the areas on the first
surface at the location of stances which cure under the influence of ultra-
the focal lines are reflecting in the direction of the violet light are
suitable for this purpose. In a die 41   second surface, whilst the areas
of the first surface a structure 43 is formed which is the mirror image
situated between the focal lines are absorbing. of the lens structure to be
formed. This die is             8. A colour television projection system
com- pressed into the plastics layer 41, as indicated by    25    prising a
colour television receiver, three cathode- the arrows 44. After this the
plastics is allowed to      ray tubes which are arranged in line and for
each of cure, in the case of a transparent photopolymeris-         which
there is provided a projection lens, and a able substance by exposure to
ultraviolet light 45        projection screen, characterized in that the
projec- through the plate 40. Finally, the die is removed        tion
screen is a screen as claimed in any one of the and the projection screen
is finished. Alternatively,    30    Claims 1 to 7. projection screen with
a substrate diffuser and a           9. A method of manufacturing a
projection cylindrical-lens structure can be manufactured in a       screen
as claimed in Claim 1, characterized in that single process by pressing the
die 42 into the plate     filamentary particles are introduced into a soft
40 before curing.                                         curable resin
after which the resin is allowed to Claims
35    cure. 10. A method as claimed in Claim  9, charac- terized in that a
structure of adjacent cylindrical 1. A projection screen, in particular for
a colour     lenses is formed on at least one of the two surfaces
television projection system, which screen com-          of the plate by
depositing an additional layer of a prises a single plate of a transparent
material    40     surface resin on said surface, pressing a die whose 



having a first and a second surface and being             surface is the
mirror image of the cylindrical-lens provided with light diffusers formed
of filamentary      structure to be formed into said layer, allowing the
particles in the plate substrate, which particles are    resin to cure and
removing the die. made of a material with a refractive index which
11. A  method  as claimed  in Claim  9, charac- differs from  that of the
substrate material, the    45    terized in that prior to curing of the
resin of the second  surface  being  intended  to  be  directed
screen  a die with a surface  which  is the  mirror towards an  audience,
characterized  in that for          image  of the  cylindrical-lens
structure  to  be diffusing the light in a first direction the filamen-
formed is pressed  into the resin, allowing the resin tary particles are
oriented substantially in a second    with the lenticulated surface to cure
and removing direction perpendicular to the first direction           the
die . 2. A projection screen as claimed in Claim 1, characterized  in that
the  substrate comprises a        Patentanspruche second  diffuser in the
form   of a  multitude  of substantially  spherical  particles  of  a
material        1.  Projektionsschirm, insbesondere   for  ein having a
refractive index which differs from  that of    ss
farbfernsehproiektionsaystemn das aus einer einzi- the  substrate material.
gen  Platte aus transparentem   Material mit einer 3. A  projection screen
as claimed in Claim  1 or 2,    ersten  und  einer zweiten  Oberflache
besteht und characterized  in that the first surface  is provided     mit
Lichtzerstreuern versehen  ist, die durch  faden- with a  first structure
of adjacent cylindrical lenses   f6rmige Partikeln im Plattensubstrat
gebildet sind, which extend  in the  first direction.             60    und
wobei die6e Partikeln aus einem  Material mit 4. A  projection  screen  as
claimed  in Claim  3,     einem   Brechungsindex  bestehen   der vom   Bre-
characterized  in that a  Fresnel cylindrical lens  is   chungsindex   des
Substratmaterials   abweicht, superimposed  on  the  first structure of
cylindrical    wobei die zweite Oberfliche bestimmt ist einen Zuschauerraum
zugewendet zu werden, dadurch 5. A projection  screen  as claimed  in Claim
3,    65    gekennzeichnet, dass zum  6 Zerstreuen des Lichts in    11
0118 951                    12 einer ersten Richtung die fadenfrmigen
Partikein     genannten Schicht, und durch Aushbrten des iM  wesentlichen
in einer senkrecht zur ersten        Kunststoffs und Entfernen der Matrize
gebildet Richtung verlaufenden zweiten Richtung orien-        wird. tiert
sind.                                             11. Verfahren nach
Anspruch 9, dadurch ge- 2. Projektionsschirm nach Anspruch 1, dadurch    5
kennzeichnet, dlass vor dam AushArten des Kunst- gekennzeichnet, dass im
Substrat ein zweiter        staffs des Schirms eine Matrize mit einer
OberlIA- Lichtzerstreuer vorgesehen ist in Form einer An-     che, die das
Spiegelbild  der zu  bildenden zahl im wesentiichen shirischer Partikeln
eines      Zylinderlinsenstruktur ist, in den Kunststoff einge- Materials
mit einemn vom  Brechungsindex des         druckt wird, der Kunststoff mit
der linsenformigen ~~'Substratmaterials  abweichenden  Brechungs-   10
OberflAche ausgehirtet und die Matrize entfernt index.
wird. 3. Projektionsschirm nach Anspruch 1 oder 2, dadurch gekennzeichnet,
dlass die erste OberfiA-     Revendications che mit einer ersten Struktur
benachbarter zylin- derformiger Linsen versehen ist, die sich in der   75
1. Ecran de projection~, notamment pour un ersten Richtung erstrecken.
systime de projection de t6ldvision en couleurs, 4. Projectionsschirm nach
Anspruch 3, dadurch       constitu6 par une seule plaque en mathriau trans-
gekennzeichnet, dess der ersten Struktur von         parent pr6sentant une
premikre surface et une Zylinderlinsen eine Fresnel-Zylinderlinse Oberla-
seconde surface et munie de diffuseurs de Iu- gert ist.
20    mibre, form6s par des particules filiformes dans la 5.
Projektionsschirm nach Anspruch 3, dadurch       plaque de substrat,
particules qui sont r6alis6es gekennzeichnet, dass die zweite Oberfliche
mit       en un matdriau, dont I'indice de refraction diff~re einer zweiten
Struiktur benachbarter Zylinderlin-    de celui du mathriau de substrat, la
seconde sen versehen ist, die sich in der ersten Richtung    surface dtant
destinde A fitre dirigde vets une erstrecken, wobei jeder Zylinderlinse der
zweiten    25    audience, caractdris4 en ce quo pour la diffusion
Oberfliche eine Zylinderlinse der ersten OberflA-    de la lurnibre dans
une premi~re direction, les che zugeordnet ist und dot Brennpunkt einer
particules filiformes sont orientiles pratiquoment Zylinderlinse einer der
Plattenoberflichen auf der   dans uno deuxibme direction perpendiculaire A
la Oberfliche der zugeordneten Zylinderlinse dot        prernibre
direction. anderen Plattenoberfiache liogt.               30      2. Ecran
de projection solon la revendication 1, 6. Projektionsschirm nach Anspruch
3, 4 oder 5,     caract6ris6 en ce que le substrat comporte un dadurch
gekennzeichnet, doass die Streifen der       second diffuseur sous forme
d'un grand nombre zweiten   Oberfliche   ausserhalb  der  der          de
particles pratiquement sph6riques d'un mat6- Zylinderlinsenstruktur auf der
ersten Oberfiache     riau pr~sentant un indice de r6fraction qui diff-re
zugeordneten Brennlinion Licht absorbieren.    35    de celui du met6rlau
de substrat. 7. Projektionsschirm nach Anspruch 1, dadurch        3. Ecran
de projection solon la revendication 1 



gekennzoichnet, dass die zweite Oborfliche mit       ou 2, caractdrisd en
ce que la premi~ro surface est einer Struktur benachbarter Zylinderlinsen
verse-    munie d'une premibre structure de lentilles cylin- hen ist, die
sich in der ersten Richtung erstrecken    , driques adjacentes qui
s'6tendent dons la pro- und deren Brennfinien auf der ersten Oberficache
40    mibre direction. liegen, und dass die Gebiete auf der erston Ober-
4. Ecran de projection solon la revendication 3, flache an der Stelle der
Brennlinien in der Rich-    caract~ris6 en ce qu'une lentille cylindrique
de tung der zweiten Oberfliche refloktieren, wah-        Fresnel est
superposde A la premi~re structure de rend die zwischen den Brennlinien
liegendon          lentilles cylindriques. t.           ~~~~Gobioto dot
ersten Oberfliche absorbieren.  45      5. Ecran do projection solon Is
revendication 3, a             ~~~~~8. Farbfernsehprojektionssystem  mit
einem      caract6risd en ce que la seconde surface est
Farbfernsehempfaniger, drei auf einer Linie ange-    munie d'une secondo
structure de lentilles cylin- ordneten Elektronenstratlrohren, denen jo
eine       driques adjacentes, qui s'Atendent dans la pro- Projektionslinse
zugeordnet ist und mit einem        mibre direction, chaque lentillo
cylindrique de la Projektionschirm, dadurch gekennzeichnet, dass   50
seconde surface correspondant A une lentille der Projektionsschirm ein
Schirm nach einemn der     cylindrique de la premibre surface et lo foyer
Anspruche 1 bis 7 ist.                                d'une lentille
cylindrique do l'une des surfaces de 9. Verfahren zur Herstellung eines
Projections-     plaque 6tant situd sur la surface de la lentille schirmos
nach Anspruch 1, dadurch gekennzeich-       cylindrique correspondante do
I'autre surface de net, doss fadenfdrmige Portikein in einen weichen    55
plaque. aushdrtbaren Harz oingefimrt werden, wonach            6. Ecran de
projection selon la revendication 3, der Harz ausgehirtet wird.
4 ou 5, caract~ris6 en ce quo los bandes de la 10. Verfahren nach Anspruch
9, dadurch ge-         deuxibme surface A I'extdrieur des lignes focales
kennzeichnet, dass eien Struktur benachbarter        de la structure de
lentilles cylindriques sur la Zylinderlinsen auf zumnindest einer der zwei
Ober-   60    premnibre surface absorbent la lumibre. flichen der Platte
durch Ablagerung einer zusitz-      7. Ecran do projection selon la
revendication 1, lichen Schicht ous einemn weichen Kunststoff auf
caract6ris6 on ce que la seconde surface est der genannten Oberfiiche,
durch EindrOcken            munie d'uno structure do lentilles cylindriques
qui einer Matrize, deren Oberfliche das Spiegelbild      s'6tendent dans la
premibre direction et dont les; der zu bildenden Zylinderlinsenstruktur ist
in der   65   lignes focales so situent sur la premibre surface,    13
0  118  951                      14 et que les zones sur la premibre
surface A l'endroit    10. Procede selon la revendication 9, caracterise
des lignes focales sont reflectrices dans la direc-   en ce qu'une
structure de lentilles cylindriques tion de la seconde surface, alors que
les zones de    adjacentes est formee sur au moins l'une des la premiere
surface situ6es entre les lignes fo-      deux surfaces de la plaque par
d6p6t d'une cales absorbent la lumiere.                      5    couche
additionnelle en une matiere synthetique 8. Systeme de projection de
tel6vision en cou-      molle sur ladite surface, pressage d'une matrice
leur comportant un recepteur de tel6vision en         dont la surface est
l'inverse de la structure de fleur, trois tubes A rayons cathodiques qui
sont   lentilles cylindriques a former dans ladite couche, As en ligne et
pour chacun desquels est           durcissement de la matiere synthetique
et enleve- uee une lentille de projection, et un ecran    10    ment de la
matrice. _-ilojection, caracterise en ce qua l'ecran de           11.
Proc6de selon la revendication 9, caract6rise projection est un 6cran selon
l'une des revendica-    en ce qu'avant le durcissement de la matiere tions
1 A 7.                                          synth6tique de l'6cran, une
matrice presentant 9. Proced6 de r6alisation d'un ecran de projec-     une
surface qui est l'inverse de la structure de tion selon la revendication 1,
caracteris6 en ce    15   lentilles cylindriques A former est press6e dans
la que les particules filiformas sont introduites dans   matiere
synthetique, apres quoi la matiere syn- une. matiere synth6tique
durcissante molle, apres     th6tique pr6sentant la surface en forme de
lentille quoi la matiere est soumise A durcissement.           est durcie
et la matrice est enlevee. 20 25 30 35 40 45 50 55 60    


