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vibrations or "loose" tolerances) or variations in the frequency of the
electrical signal (such as The present invention relates to apparatus for
caused by imprecise movement of a recording forming an areal image (on a
recording medium     medium on which the signal is stored). There are or
for viewing) from an electrical signal and more    5    various
synchronizing techniques to minimize particularly to improvements in
electronic imag-  these flutter-related  artifacts; however, the ing
apparatus of the kind using light valves.    remedies add to machine
complexity and cost. Patent US-A--4,229,095 discloses various
Also, imaging with linear arrays can give rise to embodiments  of
electronic  color-imaging        longitudinal banding artifacts (lines or
streaks of apparatus that utilize arrays of spearately-    different
density extending in the same direction addressable, pixel (picture
element) sized, elec-  as the relative motion between the linear array
tro-optical means to effect multicolor exposure of  and the imaging medium)
because of trans- panchromatic imaging media. One preferred kind    mission
non-uniformities between adjacent light of electro-optical means disclosed
in that patent is  valve elements in the linear array. a light valve
comprising a panel of ferro-electric   15  Further, although imaging with a
linear light ceramic material, such as lanthanum-doped, lead   valve array
is operative in a recording or printing zirconate titanate (PLZT)
sandwiched between      mode, display imaging cannot be effected easily
crossed polarizers and activated to operate in a  with a linear array.
quadratic Kerr cell mode. Thus an array of such    In view of the
foregoing, it is desirable to light valves comprises a panel of PLZT
material   20   provide an electronic imaging apparatus of the with a
plurality of interleaved electrodes formed  light valve variety that is
capable of producing a on one major surface in a manner facilitating the
two-dimensional (i.e. areal) image which is virtu- selective application of
discrete electrical fields  ally free of the above-mentioned banding and
across (in a direction perpendicular to the direc-  flutter-related
artifacts. This can be achieved by tion of viewing) discrete surface areas
of the   25   an apparatus that comprises an areal light valve plate. Upon
application of such fields, the PLZT  array which includes three
light-polarizing means material becomes birefringent and, in effect,
aligned along an optical axis and having inter- rotates the direction of
polarization of, incident  leaved therebetween two electro-optic area light
by an extent dependent on the field mag-    modulators. nitude. This
results in the transmission of light   30  Such an arrangement is known
from  the through the PLZT panel and polarizers, the inten-  DE-C-474 869
which was published on March sity of the transmitted light varying as a
function  28, 1929. The apparatus of the prior art was an of the electric
fields. A color image is formed   early development for scanning a subject
for electronically by selectively opening and closing  television purposes.
But at that time, no approp- of such light valves in synchronization with
the   35   riate materials for light valves were known and energization of
red, green and blue exposing      there was no useful possibility for
linearily mod- sources and according to the red, green and blue  ulating
the light passing through a light valve nor color information for the
pixels of that image.   for addressing particular picture elements. One
preferred embodiment disclosed in the         Therefore, it is an object of
the invention to above-mentioned patent comprises a linear array   40
provide a light valve imaging apparatus of the of separately-adressable,
light valve elements    type described above, said two electro-optic area
that are disposed in spaced transverse relation to  modulators each
comprising a plurality of dis- the path along which a photosensitive
imaging     cretely addressable strip portions that are activat- medium is
fed. In this embodiment the pixels of     able between bi-refringent and
isotropic states in the linear array are addressed concurrently, a line
45   response to application and removal of an electric at a time, with
image information and the move-  field. ment of the imaging medium along
its feed path      This object is achieved by an apparatus having is
synchronized with successive actuations of the  first and second
light-modulating panels each linear array. This embodiment of imaging
including a plurality of generally coplanar and apparatus is highly
effective and advantageous in   50   parallel light valve strips [err]
formed many applications; however, the requirement for   of an
electro-optic material of the type that is relative movement between the
image medium       transformable by an electric field from a non- and
linear light valve array gives rise to difficulties  polar, isotropic state
to a polar, birefringent state, in certain applications.
and having addressable means for selectively Specifically, transverse
banding artifacts (lines   55   applying discrete electric fields
transversely or streaks of different density extending trans-  across
respective strips, said panels being verse to the direction of relative
motion between  generally parallel, with their respective strips the
imaging medium and linear array) sometimes    arranged in a generally
orthogonal relation. occur because of improper synchronization
The entrance and exit polarizing means of the between the electrical
imaging signals and the   60  light valve array are oriented with the same
physical motion between the image medium and      direction of polarization
and the intermediate imaging array. Such synchronization lapses,
polarizing means is oriented with its direction of herein termed generally
"flutter", can have many  polarizing orthogonal to the other polarizing
causes, e.g., imprecision of the movement of the  means. The first area
modulator is illuminated imaging medium (such as can be caused by   65
through the entrance polarizer. Addressing cir- 2   
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activating fields sequen-  axis A in a predetermined sequence and orien- y
to the different strip portions of one of the    tation. Specifically, the
first area modulator 11 is area modulators while concurrently applying
located between entrance polarizing means 13 electrical activating fields
to the strip portions of  and intermediate polarizing means 14 and the the
other of the area modulators in timed relation    5    second area
modulator 12 is located between with the sequential field activations and
in accord-  polarizing means 14 and exit polarizing means 15. ance with an
electrical signal containing lines of  It is to be noted that the
polarizing means each image information.
can comprise multiple sheet polarizers with The following description of
preferred embodi-    aligned directions of polarization as indicated. In
ments of the invention refers to the attached 10   this regard, we have
found a remarkable increase drawings wherein:
in contrast ratio is obtained when intermediate Figure 1 is a schematic
illustration showing one  polarizing means 14 comprises two sheet polariz-
embodiment of light valve imaging  device           ers aligned e.g. in the
direction indicated in Figure according to the present invention; and
1. Usually it will be desirable to dispose the Figure 2 is a schematic
illustration showing    15   elements in closely spaced relation; however,
in another embodiment of light valve imaging           certain embodiments
other light directing optical device incorporated in a display and/or print
elements can be interposed along the optical apparatus.
path. As indicated in Figure 1, it is important that Figure 1 schematically
illustrates one areal light  the polarization direction of the entrance and
exit valve array 10 and typical associated elements   20   polarizing means
13 and 15 be the same and that which can be utilized therewith to
accomplish       the polarization direction of the intermediate electronic
imaging in accordance with the present    polarizing means 14 be orthogonal
to those of the invention. The array 10 comprises first and         other
polarizing means. second area modulators 11 and 12 and entrance,        As
shown in Figure 1, each of the area modu- intermediate and exit light
polarizing means 13,   25   lators 11 and 12 is divided into a plurality of
14 and 15. It will be appreciated that dimension    independently
addressable strip portions [err] and configuration of the area modulators
and         and [err] by strip electrodes extending across polarizing means
will vary depending upon the       their major surfaces in predetermined
configura- application in which the array is to be used.       tions.
Referring first to modulator 12, it can be Generally, the elements will be
approximately   30   seen that a plurality of linear electrodes 21 extend
uniform in their major dimension, the polarizing    from a common line
along the top of the modu- means 13-15 being schematically illustrated as
lator in a parallel spaced relation to the bottom of circular in the
drawing  only to  pictorially       the modulator, and a plurality of
addressing emphasize their function. The arrays and polariz-   electrodes
22 extend in parallel spaced relation ing means are illustrated along a
straight line   35   toward the top of the modulator, interleaved optical
axis; however, it will become clear that     between electrodes 21. various
mirrors, prisms, etc. could be arranged to    In one mode for address the
electrodes 21 can define a different optical axis between these        be
coupled to a common source of reference elements. Although not in a
straight line relation   potential, e.g. ground and the electrodes 22
selec- such as shown in Figure 1, those elements would   40   tively
energized to an activating potential level. be optically aligned.
One preferred mode for activating such elec- The area modulators 11 and 12
are formed of        trodes to an optimized potential level is disclosed
electro-optic material of the type which trans-      in copending U.S.
Patent Application Serial No. forms from a non-polar, optically-isotropic
state    230,095, entitled "Light Valve Imaging with to a polar,
strongly-birefringent state when an    45    Optimized Addressing
Potentials to Reduce Inter- electrical field is applied thereacross PLZT
Pixel Nonuniformity" and filed January 29, 1981 ferroelectric ceramic of a
kind known in the art    in the name of J. M. Mir, which is incorporated
(see, e.g., US-A-3,612,656; US-A-3,998,523           herein by reference.
Thus zones [err] between and US-A--4,053,207) is a preferred class of
adjacent pair of electrodes 22 form light-modulat- material; however, there
are various other well   50   ing strip portions across the"Y" direction of
the known materials which exhibit the desired elec-     area array 10. An
electrode addressing approach tro-optic behavior described above. A
particularly   particularly useful for continuous tone imaging is preferred
material is 9165/35 PLZT. The area        disclosed in U.S. Patent
Application Serial No. modulators can be formed as a unitary panel or as
230,092, entitled "Improved Light Valve Imaging a plurality of separate
panels, e.g., strips   55   Apparatus and Method for Providing Gray Scale"
supported together to define a two-dimensional       and filed January 29,
1981 in the name of J. M. imaging area.
Mir; which is incorporated herein by reference. The polarizing means
preferably are selected        The area modulator 11 has a slightly
different from various known materials such as sheet           electrode
arrangement; however, it can also be polarizer materials which exhibit
dichroism e.g.   60   formed like modulator 12 but with the strip Polaroid
sheet polarizers. In certain applications  portions in the "X" direction.
Instead, in the other light polarizing techniques such as Nichol
illustrated embodiment, the modulator 11 com- prisms and Brewster mirrors
may be used.            prises a plurality of separately-addressable linear
As shown in Figure 1, the area modulators and      electrodes 26 extending
horizontally across the polarizing means are arranged along an optical   65
modulator and coupled to an addressing source 3  
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modulator. To activate one of the  will not. This can be explained as
follows. In area light-modulating strip portions [err] it is      modulator
11, only the electrodes defining row [err] necessary that the adjacent
electrodes 26 defining  have a potential differential and thus an
electrical that portion be at different potential levels to form  field is
present only transversely strip X1. the activating electrical field
thereacross. This can    5    Polarized light directed onto the surface of
modu- be done in an electrically efficient fashion, which  lator 11 thus
passes through rows [err] without will be described subsequently, for the
preferred   modulation but such light passing through row X1 embodiment
disclosed.                               is rotated 90[err] because that
strip portion is now in However, first it should be noted that it is highly
its polar, birefringent state. Upon exiting modu- preferred according to
the present invention that   to   lator 11, the light from rows X2-X5 is
blocked by the fields applied across strip portions [err] and  crossed
polarizing means 14, but the light exiting [err] be in a direction
perpendicular to the        row [err] (having been rotated 90[err]) passes
polariz- optical axis A. Thus, as used herein the phrase     ing means 14
and forms an illuminated strip "transversely across" is used to distinguish
this   (orthogonal to strips [err] on modulator 12. By field direction in
contrast to the direction across   15   virtue of their addressed
activation, strips Y2, Y3, the thickness of the element (i.e., in a
direction  Y4 and Ye of modulator 12 are in the polar, parallel to the
optical axis A). The significance of  birefringent state and rotate light
passing there- this aspect is that this mode of field application  through
90[err] Non-activated strips [err] and [err] do not results in light
modulation in the transverse or    rotate light falling thereon. Thus light
passing Kerr mode rather than in the longitudinal or   20   activated
strips passes polarizing means 15 scattering mode. Although the
longitudinal mod-     (which is cross relative to polarizing means 14)
ulation mode may be useful for some applica-        and light passing
non-activated strips is blocked tions, the high contrast ratios obtainable
with the  by polarizing means 15. The above-described transverse mode make
it highly preferable.          sequence can be repeated as appropriate to
yield One preferred mode of operation of the above-   25   different color
addressing or different density described area light valve array will now
be        addressing of the pixels of line [err] of the image to explained
as it is effected by the related          be formed. Upon completion of the
imaging of addressing and illuminating elements also shown     line [err]
line sequence generator activates an input schematically in Figure 1. Thus,
under the control  to addressing source to energize a different strip of
clock 30, buffer memory 31 outputs the pixel   30   of modulator 11 (e.g.,
by actuating the shift information for a line of image information, which
register so that the first two elements thereof are it has received and
stored from image signal        "V"). New pixel information for line X2 is
input to source 32, to addressing source 25 (e.g., a shift   source 25 and
the activation stage is repeated as register) for area modulator 12. During
this same   prevously described. It will thus be appreciated by period line
sequence generator 35 outputs a line   35   one skilled in the art that
repetitive sequences signal to addressing source 27 (e.g., a shift regis-
such as described can effect imaging of a medium ter) for area modulator
11, also under the control  opposite exit polarizing means 15 without the
of clock 30. Thereafter clock 30 initiates an       need for relative
movement between the light address signal which causes the addressing
valve array and the imaging medium. sources 27 and 25 to energize
electrodes [err]    40  Also, by referring to Figure 2, it will be appreci-
and [err] in accordance with the information        ated that a light valve
array such as described clocked therein. At the same time clock 30 com-
with respect to Figure 1, can be utilized to form a mands appropriate
energization of illuminating      visual display as well as to image, e.g.,
on a means 36 to effect uniform illumination of modu-    stationary print
medium. The embodiment of lator 11 through polarizing means 13 (with pan-
45   such apparatus 50 shown in Figure 2 comprises chromatic or a
particular color light depending on  an optical disc player as a source of
image whether the application is black-and-white or       information;
however, it will be appreciated that color). Patent US-A-4,229,095
discloses means      many other forms such as magnetic tape or disc for
providing a series of different color light     or a broadcast video signal
could be utilized. The pulses during a line exposure period and color   50
optical disc player comprises a turntable 51 control 37 In Figure 1 can be
constructed to effect  rotated by drive 52 and on which a disc 53 is such a
function. Alternatively, the apparatus can   supported. A light beam from
laser 54 is tightly effect sequential color separation page exposures
focused to a read spot by lens 55. The disc 53 in which instance color
control 37 will maintain a  illustrated is of the reflective type and
contains given color for an entire page and then switch to a    55
millions of discrete micron-sized pits arranged in different color for
reimaging a photosensitive     tracks. A pit parameter such as length or
spacing medium with that information. Of course in         carries the
information indicative of the image. monochrome imaging color control 37
would not      Light modulated by the pits is reflected back be required.
through lens 55 and reflected by beamsplitter 56 Now, assuming the address
sources to be   60   to photodetector 57 which converts the disc's loaded
with information as shown (i.e., "V"-en-    light modulation to an
electrical signal of the FM ergize the coupled electrode; "O"-do not ener-
or digital type. Various optical disc reading gize the coupled electrode),
the [err] and [err]  devices of the kind described are known in the art
pixels of row [err] of the light valve array will     and the details of
these devices therefore need transmit light and the [err] and [err] pixels
of row X,   85   not be described further. 4 



EP 0 070 2981 B1 The image display and/or record apparatus 50
electric field from a non-polar, isotropic state to a further comprises an
area light valve array 10' like  polar, birefringent state, and addressable
means that described with respect to Figure 1 interposed    (21, 22, 26)
for selectively applying discrete elec- along an optical axis between an
illuminating         tric fields transversely across respective strips,
means 60 and a display surface 61. The illuminat-    5    said panels (11,
12) being generally parallel, with ing means 60 is illustrated as
separately actuat-     their respective strips arranged in a generally able
sources R, G, 8 of red, green and blue light so  orthogonal relation. that
the apparatus 50 is adapted for electronic         2. The invention defined
by Claim 1 further color imaging. Light collimating means 62 is
characterized by addressable activating means located between illuminating
means 60 and light   10  (25, 27) for selectively applying discrete
electric valve 10'.                                            fields
transversely between respective strips, a In operation, the electrical
image signal from      light source (36) for illuminating said first panel
photodetector 57 contains the red, green and blue     (11) along said
optical axis and through said first signal information for each line of the
images        polarizing means (13); and addressing means (30, recorded on
disc 53. This information is pro-    15   31, 32, 35) coupled to said
activating means (25, cessed by signal processing and store logic 63
27) for: (1) sequentially applying an electrical field and output to
address logic Unit 64 for energizing    to successive strips of one of said
panels (11); and light valve 10' and light power control 65 in a       (2)
concurrently applying electrical fields to the mode similar to that
previously described. Speci-     strips of the other of said panels (12) in
timed fically, for each line X, ... X, of the array 10', the R,   20
relation with the sequential activations of said G and B pixel information
is sequentially output      one panel (11) and in accordance with an
electri- to strip portions [err] in timed relation with the   cal signal
containing a line of image information. red, green and blue illumination of
array 10. The       3. The invention defined in Claim 2 charac- resulting
light images exiting the area light valve   terized in that said light
source (36) includes color- array and imaged on display surface 61 thus
25    control means (37) for producing a plurality of comprise successive
lines of red, green and blue      different color periods during each of
which light pixels in accordance with the image information       of a
different color illuminates said first panel (11). in the video signal. By
appropriately timing the        4. The invention defined in Claim 3 charac-
line rate, e.g., by means of clock 68 and speed       terized in that said
color-control means (37) and control 89, a visible color image can be
displayed    30   said addressing means (30, 31, 32, 35) are syn- on the
display surface 61. If it is desired to        chronized so that a
plurality of said sequential and produce a print of a viewed image, the
electrical     said concurrent field applications occur during signal
representative thereof can be stored in unit   each colour period to effect
color separation page 64 and used to re-address the light valve 10'. In
exposures. the print mode, mirror 70 is lowered to its dotted-    35  5.
The invention defined in Claim 3 charac- line position and thus directs
light exiting the light  terized in that said color control means (37) and
valve to a stationary print medium, e.g., instant     said addressing means
(30, 31, 32, 35) are syn- color print film from a supply 71, located at a
print  chronized so that a plurality of said color periods station 72.
After electronic color imaging by the     and of said concurrent field
applications occur light valve array as described, the print is fed out
40    during each sequential field application to effect exit slot 75 which
should be light tight.             successive multicolor line exposures. 6.
The invention defined in Claim 1 further Claims
characterized by a display surface (61) located along said optical axis to
receive light exiting said 1. Electronic imaging apparatus for producing
45   third light polarizing means (15). an areal image at an image plane by
controlling         7. The invention defined in Claim  1 further the
passage of light from a light source (36) to      characterized by support
means (72) for position- each elemental area of the image, said apparatus
ing a print medium (71) to receive light exiting including first and second
light modulating           said third light polarizing means (15). panels
(11, 12) and first, second and third light   so  8. The invention defined
in Claim 6 further polarising means (13,14, 15) in optical alignment
characterized by support means (72) for position- with said panels (11,
12), said first and third       ing a print medium  (71) and means (70) for
polarising means (13, 15) being located respec-       directing light
exitingfrom third polarizing means tively on opposite sides of said panels
(11, 12) and   (15) to said display surface (61) and/or a posi- oriented
with their directions of polarisation    55   tioned print medium (71).
generally aligned, said second polarising means         9. The invention
defined in Claim 8 further (14) being located between said panels (11, 12)
characterized by means (54,55,56, 57) for reading and oriented with its
directions of polarisation      a record containing data indicative of a
plurality of generally orthogonal to those of said first and       images
and for producing an electrical signal third light polarising means (13,
15), characterized    60   indicative of said images and signal processing
in that said first and second light-modulating        means (63) for
coupling said electrical signal to panels (11, 12) each include a plurality
of           said addressing means (30, 31, 32, 35; 64). generally coplanar
and parallel light valve strips      10. The invention defined in Claim 9
further [err] formed  of an electro-optic   .        characterized by
signal storage means (63) for material of the type that is transformable by
an    65   storing the signals indicative of one of image and 
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display and/or record apparatus 50        electric field from a non-polar,
isotropic state to a further comprises an area light valve array 10' like
polar, birefringent state, and addressable means that described with
respect to Figure 1 interposed    (21, 22, 26) for selectively applying
discrete elec- along an optical axis between an illuminating        tric
fields transversely across respective strips, means 60 and a display
surface 61. The illuminat-    5    said panels (11, 12) being generally
parallel, with ing means 60 is illustrated as separately actuat-     their
respective strips arranged in a generally able sources R, G, B of red,
green and blue light so  orthogonal relation. that the apparatus 50 is
adapted for electronic         2. The invention defined by Claim 1 further
color imaging. Light collimating means 62 is          characterized by
addressable activating means located between illuminating means 60 and
light   10   (25, 27) for selectively applying discrete electric valve 10'.
fields transversely between respective strips, a In operation, the
electrical image signal from     light source (36) for illuminating said
first panel photodetector 57 contains the red, green and blue    (11) along
said optical axis and through said first signal information for each line
of the images        polarizing means (13); and addressing means (30,
recorded on disc 53. This information is pro-   15   31, 32, 35) coupled to
said activating means (25, cessed by signal processing and store logic 63
27) for: (1) sequentially applying an electrical field and output to
address logic Unit 64 for energizing   to successive strips of one of said
panels (11); and light valve 10' and light power control 65 in a       (2)
concurrently applying electrical fields to the mode similar to that
previously described. Speci-     strips of the other of said panels (12) in
timed fically, for each line [err] of the array 10', the R,   20   relation
with the sequential activations of said G and B pixel information is
sequentially output      one panel (11) and in accordance with an electri-
to strip portions [err] in timed relation with the  cal signal containing a
line of image information. red, green and blue illumination of array 10.
The       3. The invention defined in Claim 2 charac- resulting light
images exiting the area light valve  terized in that said light source (36)
includes color- array and imaged on display surface 61 thus    25   control
means (37) for producing a plurality of comprise successive lines of red,
green and blue      different color periods during each of which light
pixels in accordance with the image information       of a different color
illuminates said first panel (11). in the video signal. By appropriately
timing the        4. The invention defined in Claim 3 charac- line rate,
e.g., by means of clock 68 and speed      terized in that said
color-control means (37) and control 69, a visible color image can be
displayed    30   said addressing means (30, 31, 32, 35) are syn- on the
display surface 61. If it is desired to        chronized so that a
plurality of said sequential and produce a print of a viewed image, the
electrical     said concurrent field applications occur during signal
representative thereof can be stored in unit   each colour period to effect
color separation page 64 and used to re-address the light valve 10'. In
exposures. the print mode, mirror 70 is lowered to its dotted-   35  5. The
invention defined in Claim 3 charac- line position and thus directs light
exiting the light  terized in that said color control means (37) and valve
to a stationary print medium, e.g., instant     said addressing means (30,
31, 32, 35) are syn- color print film from a supply 71, located at a print
chronized so that a plurality of said color periods station 72. After
electronic color imaging by the     and of said concurrent field
applications occur light valve array as described, the print is fed out
40    during each sequential field application to effect exit slot 75 which
should be light tight.             successive multicolor line exposures. 6.
The invention defined in Claim 1 further Claims
characterized by a display surface (61) located along said optical axis to
receive light exiting said 1. Electronic imaging apparatus for producing
45   third light polarizing means (15). an areal image at an image plane by
controlling         7. The invention defined in Claim  1 further the
passage of light from a light source (36) to      characterized by support
means (72) for position- each elemental area of the image, said apparatus
ing a print medium (71) to receive light exiting including first and second
light modulating           said third light polarizing means (15). panels
(11, 12) and first, second and third light   so  8. The invention defined
in Claim 6 further polarising means (13, 14, 15) in optical alignment
characterized by support means (72) for position- with said panels (11,
12), said first and third       ing a print medium  (71) and means (70) for
polarising means (13, 15) being located respec-       directing light
exiting from third polarizing means tively on opposite sides of said panels
(11, 12) and  (15) to said display surface (61) and/or a posi- oriented
with their directions of polarisation    55   tioned print medium (71).
generally aligned, said second polarising means         9. The invention
defined in Claim 8 further (14) being located between said panels (11, 12)
characterized by means (54,55,56,57) for reading and oriented with its
directions of polarisation      a record containing data indicative of a
plurality of generally orthogonal to those of said first and       images
and for producing an electrical signal third light polarising means
(13,15), characterized    60   indicative of said images and signal
processing in that said first and second light-modulating        means (63)
for coupling said electrical signal to panels (11, 12) each include a
plurality of           said addressing means (30, 31, 32, 35; 64).
generally coplanar and parallel light valve strips      10. The invention
defined in Claim 9 further [err] formed  of an  electro-optic
characterized by signal storage means (63) for 



material of the type that is transformable by an    65   storing the
signals indicative of one of image and 5    . 9               EP  0 070 298
B1                   10 for repeatedly applying said signals to said
mit denen die erste Einrichtung (11) beleuchtet addressing means (30, 31,
32, 35; 64).              wird. 11. The invention defined in Claim 1
charac-       4. Bilderzeugungsgerat nach  Anspruch  3, terized in that
said second polarizing means (14)   dadurch gekennzeichnet, daB die
Farbsteuermit- comprises a plurality of polarizers having their    5    tel
(37) und die Ansteuermittel (30, 31, 32, 35) so directions of polarization
mutually aligned.        synchronisiert sind, daB wahrend jeder Farbpe-
riode das elektrische Feld mehrmals gleichzeitig Patentanspruche
an die Einrichtungen (11 und 12) angelegt wird, um Farbauszugsbilder zu
erhalten. 1. Elektronisches  Bilderzeugungsgerat zur   10     5.
Bilderzeugungsgerat nach Anspruch  3, Erzeugung eines zwei-dimensionalen
Bildes in        dadurch gekennzeichnet, dag die Farbsteuermit- ainer
Bildebene durch Steuerung des von einer       tel (37) und die
Ansteuermittel (30, 31, 32, 35) so Lichtquelle (36) ausgehenden und auf
jedes der      synchronisiert sind, dal beim jeweiligen Anlegen
Bildelemente gerichteten Lichts, mit ersten und     eines Feldes an die
Einrichtung (11) mehrere zweiten Lichtmodulationseinrichtungen (11, 12)
75   Farbperioden entstehen  und gleichzeitig die und ersten, zweiten und
dritten Lichtpolarisa-      Anlage des Feldes an die Einrichtung (12)
erfolgt, tionsmitteln (13, 14, 15), die mit den Einrichtun-  um
aufeinanderfolgende Mehrfarben-Bildzeilen gen (11, 12) fluchten, wobei die
ersten und dritten  zu erhalten. Polarisationsmittel (13, 15) auf
gegenuberliegen-     6. Bilderzeugungsgerit nach  Anspruch  1, den Seiten
der Einrichtungen (11, 12) so ange-   20   gekennzeichnet durch eine
Anzeigeflache (61), die ordnet sind, daB ihre Polarisationsrichtungen im
in der optischen Achse angeordnet ist und von K   wesentlichen
ibereinstimmen, und wobei das           dem aus den dritten
Lichtpolarisationsmitteln (15) zweite Polarisationsmittel (14) zwischen den
Ein-    austretenden Ucht beaufschlagt wird. richtungen (11, 12) derart
angeordnet !st, daB        7. Bilderzeugungsgerit nach  Anspruch  1, seine
Polarisationsrichtung zur Polarlsationsrich-   25   gekennzeichnet, durch
Haltemittel (72) fur eanen tung der ersten und dritten
Lichtpolarisationsmit-  Aufzeichnungstriger (71), der mit aus den dritten
tel (13, 15) im wesentlichen senkrecht verlauft,     Polarisationsmittel
(15) austretendem Licht beauf- dadurch gekennzeichnet, dao jede der ersten
und     schlagbar ist. zweiten Lichtmodulationseinrichtungen (11, 12)
8. Bilderzeugungs gernt nach Anspruch 6, mehrore, parallel in einer Ebene
angeordnet   30   gekennzeichnet, durch Haltemittel (72) fur einen
Uchtventilzeilen (X,-)(4 Y.-Y5) aus elektroopti-    Aufzeichnungstriger
(71) und emn Lichtablenkmit- schem Material aufweist, welche durch emn
elektri-  tel (70), welches das aus den dritten Polarisations- aches Feld
aus einem unpolarisierten, isotropen      mitteln (15) austretende Licht
zur Anzeigeflache in einen polarisierten, doppelbrechenden Zustand    (61)
und/oder auf einen AufzeichnungstrAger (71) Oberf~hrbar sind, und daB
adressierbare Mittel   35   lenkt. (21, 22, 26) zum Anlagen von einzelnen
elektri-  .    9. Bilderzeugungsgerit nach Anspruch 8, schen Feldern an
ausgewihlt Zeilen vorgeshen         gekennzeichnet durch Mittel (54, 55,
56, 57) zum sind, wobei die Einrichtungen (11, 12) im wesent-    Lesen
einer Aufzeichnung, welche die Bilddaten lichen parallel zueinander
angeordnet sind und       mehrerer Bilder enthilt, und zur Erzeugung sines
ihre Zeilen (X1-X) im wesentlichen senkrecht zu   40   elektrischen
Signals, das diese Bilder kennzeich- den Zeilen (Y1-Y6) verlaufen.
net, und durch Signalverarbeitungsmittel (63) zur 2. Bilderzeugungsgerat
nach  Anspruch  1,          Zuf~hrung des elektrischen Signals an die
Adres- gekennzeichnet durch  adressierbare  Aktivie-        siermittel (30,
31, 32, 35; 64). rungsmittel (25, 27) zum Anlegen von einzelnen        10.
Bilderzeugungsgernt nach Anspruch 9, elektrischen Feldern zwischen jeweils
ausge-   45   gskennzeichnet durch Mittel (63) zum Abspei- wbhite Zeilen,
eine in der optischen Achse ange-     chern der mines der Bilder
kennzeichnenden ordnete Lichtquelle (36) zur Abgabe von Licht       Signale
und zum  wiederholten Artlegen der durch das erste Polarisationsmittel (13)
hindurch   Signale an die Adressiermittel (30, 31, 32, 35; 64). in Richtung
der ersten Einrichtung (11) sowie         11. Bilderzeugungsgerit nach
Anspruch 1, dunch mit den Aktivierungsmitteln (25, 27) ver-   so   dadurch
gekennzeichnet, daB das zweite Polarisa- bundene Adressiermittel (30, 31,
32, 35)            tionsmittel (14) mehrere Polarisatoren umfalt, a) zum
Anlegen mines elektrischen Feldes an       deren Polarisationsrichtungen
gleichartig verlau- aufeinanderfolgende Zeilen der einen Einrichtung
fen. (11) und b) zum gleichzeitig erfolgenden Anlegen mines   55
Revendlcatlons elektrischen Feldes an die Zeilen der anderen Einrichtung
(12) im zeitlichen Verhiltnis zur Akti-   1. Appareil d'imagerie
6lectronique pour pro- vierung der ersten Einrichtung (11), wobei die
duire une image en deux dimensions, dans un Aktivierung entsprechend einem
elektrischen        plan image, en contr6lant le passage de la Signal
erfolgt, das die Bildinformation einer Zeile   60   lumiere emise d'une
source lumineuse (36) en enthilt.
chaque zone 6l6mentaire de l'image, ledit appa- 3. Bilderzeugungsgerit nach
Anspruch  2,          reil comprenant un premier et un second panneau 



dadurch gekennzeichnet, daG die Lichtquelle (36)    de modulation de la
lumiere (11, 12), un premier, Farbsteuermittel (37) zur periodischen
Erzeugung    un second et un troisieme moyen de polarisation mehrere
unterschiedlicher Lichtfarben aufweist,   6s   (13, 14, 15) en alignement
optique avec lesdits    11       EP  0070298  B1
12 panneaux (1 i, 12), lesdits premier et troisieme      en ce que ledit
dispositif de contr6le de la couleur moyens de polarisation (13, 15) 6tant
disposes       (37) et lesdits moyens d'adressage (30, 31,32, 35)
respectivement sur les faces oppos6es desdits         sont synchronises de
tells sorte que plusieurs panneaux (11, 12) et orient6s de tells sorts
qu'ils   applications dudit champ 6lectrique sur le pan- aient leurs
directions de polarisations pratique-    5    neau (11), et dudit champ
6lectrique sur le pan- ment align6es, ledit second moyen de polarisa-
neau (12), puissent se produire pendant chaque tion (14) 6tant dispos6
entre lea panneaux (11, 12)   cycle de couleur afin d'obtenir des
expositions de et oriente de tells sorte qu'il ait sa direction de   pages
avec separation des couleurs. polarisation pratiquement perpendiculaire A
celle       5. Appareil selon la revendication 3 caracterise desdits
premier et troisibme moyens de polarisa-   to   en ce que ledit dispositif
de contr6le de Ia couleur tion (13, 15), ledit appareil 6tant caract6ris6
en ce  (37) et lesdits moyens d'adressage (30,31, 32, 35) que lesdits
premier et second panneaux de modu-       sont synchronises de telle sorts
qu'une pluralit6 lation de la lumiere (11, 12) comprennent chacun      de
periodes de couleur, et d'applications desdits 1) une pluralit6 de bandes,
r6alisant des vannes      champs 6lectriques sur le panneau (12) se produi-
optiques (XI-Xs, Y1-Ys), pratiquement paral-   75   sent pendant chaque
application sequentielle de Wles et coplanaires, et form6es d'un materiau
champ sur le panneau (11) pour r6aliser des 6lectro-optique apte a passer,
au moyen d'un          expositions successives de lignes multicolores.
champ 6lectrique, d'un 6tat isotropique, non-           6. Appareil selon
la revendication 1 caract6ris6 polaire a un etat bir6fringent, polaire, et
2) des    en ce qu'une surface de visualisation (61) est moyens adressables
(21, 22, 26) pour appliquer   20    disposee le long dudit axe optique pour
recevoir s6lectivement des champs electriques discrets en     la lumiere
sortant dudit troisieme moyen de travers des bandes respectives, lesdits
panneaux      polarisation (15). (11, 12) etant pratiquement paralleles et
arranges     7. Appareil selon la revendication 1 caracterise de telle
sorts qu'ils aient leurs bandes respectives  en ce qu'il comprend un
support (72) pour posi- disposees  pratiquement  perpendiculairement   25
tionner un support d'impression (71) destin6 a entre elles.
recevoir la lumiere sortant dudit troisibme moyen 2. Appareil selon la
revendication 1 caracterise    de polarisation (15). en ce qu'll comprend
des moyens d'activation           8. Appareil selon la revendication 6
caracterise adressables (25,27) pour appliquer selectivement      en ce
qu'il comprend un support (72) pour posi- des champs electriques discrets,
transversale-   30   tionner un support d'impression (71) et des ment,
entre les bandes respectives, une source        moyens (70) pour diriger la
lumiere, sortant dudit lumineuse (36) pour 6clairer ledit premier pan-
troisieme moyen de polarisation (15), sur la sur- neau (11) selon ledit axe
optique et au travers       face de visualisation (61) etlou sur un support
dudit premier moyen de polarisation (13); et des      d'impression (71)
correctement positionne. moyens d'adressage (30, 31, 32, 35) couplds   s5
9. Appareil selon la revendication 8 caract6ris6 auxdits moyens
d'activation (25, 27) pour: 1)        en ce qu'il comprend des moyens (54,
55, 56, 57) appliquer s6quentiellement un champ 6lectrique       pour lire
un enregistrement contenant des don- aux bandes successives de l'un desdits
panneaux      nees representatives d'une pluralite d'images et (11); et 2)
concurremment, appliquer des champs      pour produire un signal electrique
repr6sentatif 6lectriques aux bandes de l'autre panneau (12) en    40
desdites images et des moyens de traitement du synchronisation avec les
activations sequentielles   signal (63) pour coupler ledit signal
electrique dudit premier panneau (11) et en accord avec un       auxdits
moyens d'adressage (30, 31, 32, 35, 64). signal 6lectrique contenant une
ligne d'informa-        10. Appareil selon la revendication 9 caracterise
tions image.                                          en ce qu'il comprend
des moyens de stockage du 3. Appareil solon la revendication 2 caracterise
45   signal (63) pour memoriser les signaux represen- en ce que ladite
source lumineuse (36) inclue un     tatifs de l'une des images et pour
appliquer, d'une dispositif de controle de la couleur (37) pour
maniere  r~pititive, lesdit4  signaux  auxdits produire une pluralite de
cycles de differentes       moyens d'adressage (30, 31, 32, 35, 64).
couleurs pendant chacun desquels ledit premier          11. Appareil selon
la revendication 1 caracterise panneau 111) est eclaire avec une lumiere
d'une    so   en ce quo ledit second moyen de polarisation (14) couleur
differente.                                   comprend une pluralite de
polariseurs ayant leurs 4. Appareil solon la revendication 3 caracterise
directions de polarisation mutuellement alignees. 55 60 65 7    


