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the liquid crystal material being such that when it cools rapidly from the
isotropic state in the ab- This invention relates to liquid crystal colour
sence of an electric field it adopts a twisted light displays in which
information is displayed in one    rotating configuration, and when it
cools from the colour on a background of another cqlour.       5
isotropic state in the presence of an electric field it One known form  of
colour display uses a         adopts a non-rotating configuration smectic
liquid crystal material addressed by a laser  whereby the two polarisers
and the two different in projection displays and digital storage devices;
liquid crystal configurations cooperate to display see for example F. J.
Kahn, Applied Physics Let-    information in one colour on the background
of the ters, 22, p. 111 (1973); A. G. Dewey, Optical En-  10  other colour.
gineering, Vol. 23, No. 3, p. 230 (1984); and H.        The polariser
receiving light from the cell may Birecki et al, SPIE Proceedings Vol. 420
edited by  be a neutral grey polariser, in which case a black A. E. Bell
and A. A. Jamberdino (1983).              and white display is produced; a
non-black col- A typical projection display with smectic liquid  oured
polariser alone, in which case a non-black crystal materials uses a
scattering and a transmis-  15  colour and white display is produced; or
two dif- sive state of the smectic marerial to provide a     ferent
non-black coloured polarisers may be used display. Both the light
scattering and transmissive  to produce a display of two different colours
with states can be stable and co-exist in different parts  information of
one colour on the background of the of a display at the same time.
Information is written  other colour. as areas of light scattering texture
on a background   20  The two coloured polariser are preferably ar- 'of
light transmissive texture i.e. dark features on a  ranged with their optic
axis orthogonal to one an- light background; or visa versa. The display is
other and orthogonal or parallel to the alignment monochrome. Multi-colour
may be provided by us-     direction on the nearest cell wall. ing a
plurality of systems, each with an associated     A small amount of
cholesteric material, e.g. 0.1 filter, and combining the outputs say on a
screen.   25  to 10% wt., may be dissolved in the smectic ma- This Is quite
complicated and expensive. The dis-   terial to assist in providing a
uniform twist direction. plays need a small highly localised light source,
The alignment direction on the cell walls may e.g. an arc lamp, and
Schlieren stop optics. These   be 90  [err] +/[err]  or less. are wasteful
of power and make it difficult to obtain   A small amount of a dye,
absorbing to the laser adequate display brightness.                    30
wavelength, nay be dissolved in the liquid crystal According to this
invention these difficulties are  material. overcome by providing a two
colour display using        The light source is preferrably an incandescent
a single cell of smectic material arranged as a     filament bulb such as a
halogen bulb, backed by a polarisation  switch  together  with  coloured
reflector. polarisers. The two colours may be black, consid-   35  The
invention will now be described, by way of ered as a colour or absence of
light, and white,     example only, with reference to the accompanying
considered as a colour or the absence of other       drawings of which:
colours; or two colours such as red and green.         Figure 1 is a
schematic layout of a prior art According to this invention a liquid
crystal col-  system providing a monochrome display; our display comprises
a smectic liquid crystal cell  40  Figure 2 is a sectional view of the cell
used in formed of a layer of smectic liquid crystal material   Figure 1;
having a nematic phase between the smectic and         Figure 3 is a phase
diagram for material in the isotropic phase located between two cell walls
both    system of Figure 1; coated with sheet electrodes for applying an
elec-     Figure 4 is a schematic layout of a two colour tric field across
the smectic material layer, a light  45  display according to the present
invention, source for illuminating the cell, a lens system for    Figure 5
is a view of the cell used in Figure 4; directing light from the light
source via the cell to a  Figure 6 is a sectional view of the cell in
Figure display screen, a laser light source for locally heat-  5; and ing
the cell, and a scanning system for scanning       Figure 7 is a phase
diagram for material in the laser light across the cell, further comprising
50  system of Figure 4. a homogeneous surface alignment treatment of
The prior art projection system shown in Figure the facing surfaces of the
cell walls, the alignment  1 comprises in serial order a mercury arc lamp
1, a direction on one wall being at least [err] to that on  condensor lens
2, UV and infra red filters 3, 4, a the other wall,
dichroic beam  combiner 5, liquid crystal cell 6, a neutral plane polariser
between the light  55   projector lens 7, a Schlieren stop 8, and a forward
source and cell,                                     scattering screen 9.
Additionally a He-Ne laser 10 at least one polariser positioned to receive
light  has its light beam 11 scanned in both an x and a y from the cell,
direction by a two mirror system, shown in outline 2  



3        -        EP 0 406 290 B1                     4 only at 12, via a
scan lens 13 onto the dichroic   tropic occurs at 49 C. beam combiner 5 and
thence on the cell 6. This         Application of a strong A.C. electric
field, e.g. system is usefully combined with a second projec-  above 5 x
[err] will change the texture from tion system  14, such as a map display,
whose      scattering to clear in the smectic phase. Localised output is
focussed onto the screen 9. The map   5   heating of the layer 20 onto the
isotropic phase is display comprises a light source 15, two lenses 16,
achieved by absorption of laser radiation in the and 17, together with a
slide holder 18 carrying a  layer 20. This isotropic phase is a disordered
struc- slide of a map.                                    ture and is the
result of heating either the scatter- The mercury arc lamp 1 is a 350 W
lamp         ing or clear smectic textures above the 49  C tran- giving as
close to a point source as possible so   10  sition temperature. that the
cell 6 is illuminated with a collimated beam  From the isotropic phase two
routes are possi- of light. The cell 6 is highly scattering so that it is
ble. Rapid natural cooling from  the isotropic neccessary to removed
unwanted scattered light     through the nematic to the smectic phase
results in by the Schlieren stop 8. This requires a small point  the
scattering texture (b). Rapid natural cooling in source of projector light
which makes the system    15  the presence of a moderate electrical field
of about inefficient. Thus for viewing in conditions of high  5 x
[err]results in a clear smectic texture (a). ambient light it is difficult
to obtain an adequately  Thus areas of scattering texture and areas of
clear bright display.                                    texture are
obtained by localised heating with the The cell figure 2, comprises a 12
[err] thick      laser 10 and cooling with selective application of an
layer of S2 (BDH material) located between two   20  applied electric
field. This is used to selectively glass walls 21, 22. A small amount of
dye is        write and erase information onto the screen. Era- disolved in
the material to absorb the laser radi-  sure of the whole cell 6 is
obtained by application ation and hence produce localised heating in the
of the high field to the layer 20. layer 20. The inner surface of each wall
is coated     The display on the screen is monochromatic, with a
transparent electrically conducting coating of  25  i.e. light and dark
features in a single colour. Mul- indium tin oxide 23, 24. These are used
to apply   ticolour can be achieved by using a plurality of the an electric
field across the layer 20, and may also  systems of Figure 1 in combination
with different be used as resistance heaters to maintain the layer  colour
filters arranged between the cell 66 and temperature at a desired value.
Both walls 21, 22  Schlieren stop 8. This is costly and needs accurate are
treated to give a homeotropic alignment to  30  alignment of all systems to
provide a multicoloured contacting liquid crystal molecules, this imparts a
display. tendency for the contacting molecules to order         A two
colour system of this invention is shown themselves perpendicular to the
walls.             in Figures 4 to 7. Figure 4 shows a layout similar to
The dichroic beam combiner 5 is reflecting to  that of Figure 1. However,
the lamp 30 is a conven- the HeNe laser wavelength and also to red   35
tional incandescent filament projector bulb and re- wavelengths from the
lamp 1; the latter is to avoid  flector 30' since it not necessary to use a
point unwanted heating of the cell. Unfortunately there  source bulb. Also
no Schlieren stop is needed. still exists an undesired temperature gradient
Light from the lamp 30 is directed by a condensor across the cell due to
the non uniform light output  lens 31 through UV and IR filters 32, 33 and
a from the arc lamp 1. The combiner 5 is transparent  40  neutral polariser
34 arranged with its polarisation to all other visible wavelengths from the
lamp.    axis vertical. After the polariser 34 light passes Typically the
laser is of 8mW  output which     through a dichroic beam  combiner 35, a
liquid gives a writing speed of about 1 m/s on the screen.  crystal cell
36, a first colour polariser 37, a second Information is displayed on the
screen 9 by     colour polariser 38, and projection lens 39 onto a causing
areas of the layer 20 to become light  45  screen 40. The first colour
polariser 37 is arranged scattering on a transparent background, or vice
with its polarisation axis vertical whilst that of the versa. This is
explained with reference to Figure 3.  second colour polariser 38 is
horizontal. The col- It is a feature of smectic A type liquid crystal
oured polarisers may be red and green polarisers materials such as S2, that
they can exist indefi-  respectively. An advantage of the lamp 30 is that
it nitely in either of two states or textures;   50  provides a reasonably
uniform temperature gra- (a) a clear state in which the optic axis is
dient across the liquid crystal cell 36. This makes aligned uniformly
perpendicular to the walls; and  laser addressing easier because the cell
can be (b) a dense scattering, spherulitic focal conic  operated nearer to
the nematic phase transition state, in which the spatial extent of aligned
re-  and lower power lasers used for addressing. gions is small typically
about 1 am.        55      As in Figure 1 a He-Ne laser 41 has its output
For S2 material a phase transition between      beam 42 directed via a two
mirror system 43, scan smectic and nematic phases occurs at [err] and a
lens 44, and the dichroic combiner 35 onto the cell further phase change
between nematic and iso-      36. 



3    5                 EP 0 406 290 B1                    6 This two mirror
system 42 comprises two mir-    adopts a twisted nematic state in the
nematic rors 45, 46 rotatable about orthogonal axes 47, 48  phase. This
twist is induced by the orthogonal by motors 47' and 48' to cause a
horizontal and    surface alignments R1, R2. The cholesteric ma- vertical
scanning of the laser beam 42 via a fixed  terial C15 ensures a uniform
twist direction. On mirror 49 onto the cell 36.                    5
further cooling from the nematic to smectic phase The cell 36, Figures 5,
6, comprises two glass  without an applied electric field, the material
retains walls 51, 52, 1.5 mm thick and spaced 12 um apart  its twisted
structure in the smectic phase. Such a by a spacer ring 53. The inner
surface of both     twisted structure is optically active; it rotates the
walls are coated with a 1000 A thick layer of      plane of incident plane
polarised light by [err] and transparent electrically conducting indium tin
oxide   10  is similar to the known twisted nematic effect. 54, 55. Prior
to assembly the walls are surface        Cooling the material from the
isotropic, through treated to provide a homogeneous alignment to
nematic, to the smectic phase in the presence of liquid crystal molecules
in a conventional manner.  an applied electric field of about 5 x 105 [err]
This alignment may be by oblique evaporation of    causes the material to
adopt the clear texture with SiO or coating with a polyimide such as
Nolimide  15  the molecules aligning perpendicular to the walls 32 (T.M.)
and unidirectionally rubbed with a rayon  51, 52. cloth. Such treatment
causes alignment of the liq-     Both the twisted structure and clear
structure uid crystal molecules in a single direction along the  can be
locally heated into the isotropic state by rubbing direction. Preferrably
one wall is treated by  laser heating. The twisted texture can be changed
oblique evaporation at 30  angle to give alignment  20  into the clear
texture by application of a strong with a zero tilt to contacting liquid
crystal mol-   electric field e.g. above 5 x 106 [err] ecules; and the
other wall is treated by oblique       In operation for example a red
colour is ob- evaporation at about [err] to give alignment with a   tained
on the screen 40 when the cell 36 is in its molecular tilt of about 30 .
The walls 51, 52 are  clear texture. Light from the lamp 30 is vertically
assembled so that the alignment directions are  25  polarised by the
neutral polariser 34, passes un- orthogonal as indicated by arrows R1, R2.
The cell  changed through the cell 36 to be filtered by the 36 is arranged
so that direction R1 on the wall    red polariser 37 so that only red light
passes to the nearest the neutral polariser 34 is horizontal ie  screen 40.
When the cell 36 is in its rotated texture orthogonal to the optical axis
of the neutral      vertically polarised light from the neutral polariser
polariser 34.                                 30  34 is rotated by the cell
36 to emerge horizontally A smectic A liquid crystal material 56 is con-
polarised. This horizontally polarised light is filtered tained between the
walls 51, 52. This material 56  by the green polariser 38 to illuminate the
screen may be S2 BDH material 4-n-alkyl and 4-n-alkyloxy  40 with green
light. 4'-cyanobiphenyl together with about 1% of C15         Thus the
laser beam 42 is scanned over the BDH cholesteric material
(-)4-(2Methylbutyloxy) 4'-  35  cell 36 without any applied voltage so that
areas of cyanobiphenyl. Other suitable materials are BDH    smectic
material adopt a twisted texture in a clear materials catalogue numbers S1,
and S3 to S6. A    background. This gives green areas on a red back- small
amount e.g. up to 5%, typically 2% of a dye  ground, where the green areas
are shaped to give is added to absorb the laser radiation and cause
information such as numbers, letters, or symbols. localised heating in the
smectic layer 56. Suitable  40   These green areas may be selectively
erased by dyes are as described in an article by F. C. Saun-  scanning the
laser beam 42 over them and apply- ders et al IEEE Transactions on Electron
Devices,  ing a moderate electric field as the locally heated Vol. E-D30,
No. 5 p. 499 (1983). A dye suitable for  material cools into the clear
texture. use with a laser operating in the near infra-red is
Alternatively the display can be red on a green described in (U.K. PA.
8323359), e g a nickel  45  background. In this case the whole cell 36 is
dithiene derivative dye such as the ICI dye number  changed into the
twisted texture and the laser SC100870.
beam 42 scanned over the cell 36 In the presence A voltage source 57 is
arranged to supply       of a moderate electric field. Areas of clear
texture voltages to the electrodes 54, 55. Control of the  are thus formed
on a background of twisted texture scan mirrors 45, 46, and laser 41, and
voltages  so  in the layer 56. The colours may also be reversed from the
voltage source 57 is from a control unit  by reversing the relative
position of the red and 58. This may contain standard routines for scan-
green coloured polarisers 37, 38 or by rotating their ning conventional
symbols onto the cell 36.        optical axes by 90 . As shown in Figure 7
a cell filled with S2 and     Other colours and combinations are obtained
C15 has a smectic-nematic phase transition at  55  by use of different
colour polarisers. [err] and a nematic-isotropic phase transition at
More than two colours may be obtained by 



[err] On cooling from the isotropic phase in the   replacing the two colour
polarisers with a multi absence of an applied electric field this material
colour switch as described in GB 1,469,638. 4    7                 EP 0 406
290 B1                          8 For example the two colours black and
white         receive light from the cell, may be obtained by replacing the
two coloured               the liquid crystal material being such that
polarisers 37, 38 with a single neutral polariser       when it cools
rapidly from the isotropic state in aligned parallel or orthogonal to the
plane of light    the absence of an electric field it adopts a emerging
from the cell 36. Alternatively a coloured.   5  twisted light rotating
configuration, and when it e.g. red, and white display may be obtained
using       cools from the isotropic state in the presence e.g. a red
polariser. A coloured e.g. blue and black    of an electric field it adopts
a non-rotating e.g. zero light, may be obtained using a blue
configuration polariser and a neutral polariser arranged with their
whereby the two polarisers and the two dif- optical axis orthogonal to one
another as in Figure  10  ferent liquid crystal configurations cooperate to
4.                                                      display Information
in one colour on the back- Thus a three colour, red, green, and blue dis-
ground of the other colour. play may be obtained using two cells 36 side by
side along different optical paths and combining    2. The display of claim
1 wherein the alignment the two paths onto a screen. One such cell may   15
directions (err) on the cell walls are [err] provide the red and green
colours, and the other        plus or minus 10 [err] to one another. cell
blue and black (absence of light). Alternatively three colours may be
obtained using three cells     3. The display of claim 1 wherein up to 10%
of a arranged along three different optical paths. Each      cholesteric
material is incorporated in the cell has associated therewith two
polarisers, one a   20  smectic liquid crystal material. neutral polariser
to give black (no light) and a coloured polariser. The three optical paths
are     4. The display of claim 1 wherein the polariser combined to give a
single image on the screen 40.       positioned to receive light from the
cell is a For example the arrangement of Figure 4 can be          single
neutral polariser. replicated  three  times, with  different colour   25
polarisers, the resulting three images combined on  5. The display of claim
1 wherein the polariser the screen 40 into a single multicolour image. Such
positioned to receive light from the cell is a three colour displays are
more efficient than the       single coloured polariser. prior art because
the light source is a conventional, incandescent filament, bulb and no
Schlieren stop   30  6. The display of claim 1 wherein the polariser is
needed.                                              positioned to receive
light from the cell is formed by a neutral polariser and a coloured Claims
polariser. 1. A liquid crystal colour display comprising a   35  7. The
display of claim 1 wherein the polariser smectic liquid crystal cell (36)
formed of a        positioned to receive light from the cell is layer of
smectic liquid crystal material (56)       formed by two different colour
polarisers. having a nematic phase between the smectic and isotropic phase
and being located between    8.  A multi colour display comprising a
plurality of two cell walls (51, 52) both coated with sheet   40  the
displays of claim 1 with differently coloured electrodes (54, 55) for
applying an electric field  polarisers in each display and arranged for the
across the smectic material layer, the facing       resulting multi images
to be combined on a surfaces of the cell walls being treated such as
single display screen. to provide an alignment of the smectic liquid
crystal material, a light source (30) for illu-  45  9. The display of
claim 1 wherein the light source minating the cell, a lens system (31, 39)
direct-   is an incandescent filament bulb. ing light from the light source
via the cell to a display screen (40), a laser light source (41)   10. The
display of claim 1 wherein an amount of for locally heating the cell, and a
scanning        an infra-red radiation absorbing dye is incor- system (43)
for scanning laser light across the   50  porated in the liquid crystal
material. cell, characterised by:- the surface alignment treatment
providing    PatentansprUche homogeneous alignment, the alignment direc-
tion (R1) on one wall being at least 45 - to that  1.
FlUssigkristall-Farbanzeige mit einer smekti- on the other wall (R2),
55       schen FlOssigkristalizelle (36), gebildet aus ei- 



a neutral plane polariser (34) between the       ner Schicht aus
smektischem  FlOssigkristall- light source and cell,
material (56) mit einer nematischen Phase zwi- at least one polariser (37,
38) positioned to    schen der smektischen und der isotropen Pha- 5    7
EP 0 406 290 B1                      8 For example the two colours black
and white        receive light from the cell, may be obtained by replacing
the two coloured               the liquid crystal material being such that
polarisers 37, 38 with a single neutral polariser       when it cools
rapidly from the isotropic state in aligned parallel or orthogonal to the
plane of light    the absence of an electric field it adopts a emerging
from the cell 36. Alternatively a coloured,   5  twisted light rotating
configuration, and when it e.g. red, and white display may be obtained
using       cools from the isotropic state in the presence e.g. a red
polariser. A coloured e.g. blue and black    of an electric field it adopts
a non-rotating e.g. zero light, may be obtained using a blue
configuration polariser and a neutral polariser arranged with their
whereby the two polarisers and the two dif- optical axis orthogonal to one
another as in Figure  io  ferent liquid crystal configurations cooperate to
4.                                                      display information
in one colour on the back- Thus a three colour, red, green, and blue dis-
ground of the other colour. play may be obtained using two cells 36 side by
side along different optical paths and combining     2. The display of
claim 1 wherein the alignment the two paths onto a screen. One such cell
may   15      directions (R1, R2) on the cell walls are [err] provide the
red and green colours, and the other        plus or minus [err] to one
another. cell blue and black (absence of light). Alternatively three
colours may be obtained using three cells      3.  The display of claim 1
wherein up to 10% of a arranged along three different optical paths. Each
cholesteric material is incorporated in the cell has associated therewith
two polarisers, one a   20  smectic liquid crystal material. neutral
polariser to give black (no light) and a coloured polariser. The three
optical paths are      4. The display of claim 1 wherein the polariser
combined to give a single image on the screen 40.        positioned to
receive light from the cell is a For example the arrangement of Figure 4
can be          single neutral polariser. replicated  three  times, with
different colour   25 polarisers, the resulting three images combined on
5. The display of claim 1 wherein the polariser the screen 40 into a single
multicolour image. Such      positioned to receive light from the cell is a
three colour displays are more efficient than the       single coloured
polariser. prior art because the light source is a conventional,
incandescent filament, bulb and no Schlieren stop   30   6.  The display of
claim 1 wherein the polariser is needed.
positioned to receive light from  the cell is formed by a neutral polariser
and a coloured Claims
polariser. 1. A liquid crystal colour display comprising a   35   7. The
display of claim 1 wherein the polariser smectic liquid crystal cell (36)
formed of a         positioned to receive light from  the cell is layer of
smectic liquid crystal material (56)        formed by two different colour
polarisers. having a nematic phase between the smectic and isotropic phase
and being located between    8.  A multi colour display comprising a
plurality of two cell walls (51, 52) both coated with sheet  40   the
displays of claim 1 with differently coloured electrodes (54, 55) for
applying an electric field   polarisers in each display and arranged for
the across the smectic material layer, the facing        resulting multi
images to be combined on a surfaces of the cell walls being treated such as
single display screen. to provide an alignment of the smectic liquid
crystal material, a light source (30) for illu-  45  9. The display of
claim 1 wherein the light source minating the cell, a lens system (31, 39)
direct-    Is an incandescent filament bulb. ing light from the light
source via the cell to a display screen (40), a laser light source (41)
10. The display of claim 1 wherein an amount of for locally heating the
cell, and a scanning         an infra-red radiation absorbing dye is incor-
system (43) for scanning laser light across the   50  porated in the liquid
crystal material. cell, characterised by:- the surface alignment treatment
providing    Patentansprlche homogeneous alignment, the alignment direc-
tion (R1) on one wall being at least [err] to that  1.
Flassigkristall-Farbanzeige mit einer smekti- 



on the other wall (R2),                     55       schen
FlUssigkristallzelle (36), gebildet aus el- a neutral plane polariser (34)
between the       nor Schicht aus smektischem  FlUssigkristall- light
source and cell,                               material (58) mit einer
nematischen Phase zwi- at least one polariser (37, 38) positioned to
schen der smektischen und der isotropen Pha-    9                 9P 0 406
290 B1                    10 __   so und angeordnet zwischen zwei
Zellwinden          Polarisator durch eonen neutralen Polarisator (51, 52),
die beide mit Flachenelektroden (54,     und elnen farbigen Polarisator
gebildet ist. 55) beschichtet sind zum Anlegen eines elek- trischen Folds
Uber der smektischen Material-   7. Anzeige nach Anspruch 1, wobei der zum
Auf- schicht, wobei die einander zugewandten   5        fangen von Licht
aus der Zelle positionierte Oberflachen aller Wande so behandelt sind,
Polarisator durch zwei unterschiedliche farbige daB eine Ausrichtung des
smektischen FlOssig-      Polarisatoren gebildet ist. kristallmaterials
herbeigeflhrt wird, mit einer Lichtquelle (30) zum Beleuchten der Zelle,
mit  a  Mehrfarbige Anzeige mit einer Mehrzahl von einem Linsensystem (31,
39) zum Richten von   lo   Anzeigen nach Anspruch 1 in einer solchen Licht
von der Lichtquelle Uber die Zelle zu        Anordnung, daB die
resultierenden Mehrfach- elnem Anzeigeschirm (40), mit elner Laserlicht-
bilder auf einem einzigen Anzeigeschirm kom- quelle (41) zum 6rtlichen
Erwarmen der Zelle       biniert sind. und mit elnem Abtastsystem (43) zum
Ablen- ken von Laserlicht Uber die Zelle,         15  9. Anzeige nach
Anspruch 1, wobei die Lichtquel- gekennzeichnet
le eine GlUhfadenlampe ist. durch HerbeifUhren einer homogenen Ausrich-
tung durch die Oberflachenausrichtungsbe-       10. Anzeige nach Anspruch
1, wobel ein Anteil an handlung, wobei die Orientierung (R1) der Aus-
einem  Infrarotstrahlung absorbierenden Farb- richtung an elner Wand
wenigstens 450 von   20     stoff im Flfssigkristallmaterial enthalten ist.
derjenigen (R2) an der anderen Wand betragt, durch eonen neutralen ebenen
Polarisator (34)   Revendlcatlons zwischen der Lichtquelle und der Zelle
und durch wenigstens einen Polarisator (37, 38),    1. Affichage a cristaux
liquides en couleurs, com- der so positioniert ist, daB er Licht von der
25  prenant une cellule (36) a cristaux liquides Zelle aufnimmt,
smectiques form~e d'une couche d'une mati&- wobei des
Fllssigkristallmaterial so beschaffen    re I cristaux liquides smectiques
(56) ayant ist, daB es elne verdrehtes Licht drehene          une phase
ndmatique entre la phase smecti- Struktur annimmt, wenn es in Abwesenheit
ei-       que et la phase isotrope et plac~e entre deux nes elektrischen
Folds schnell abkOhlt, und   3o   parois (51, 52) de la collule qui sont
toutes eine nicht drehende Struktrur annimmt, wenn        deux revetues
d'6lectrodes laminaires (54, 55) es in Anwesenheit eines elektrischen Folds
destinies a appliquer un champ dlectrique a la abkUhit, wodurch die beiden
Polarisatoren und      couche de matibre smectique, les surfaces en die
beiden Fllssigkristallstrukturen zusammen-     regard des parois de la
cellule dtant trait6oes arbeiten zum Anzeigen elner Information in ei-  35
afin qu'elles assurent l'alignement de la matib- nor Farbe auf dem
Hintergrund der anderen          re cristalline liquide smectique, une
source lu- Farbe.                                             mineuse (30)
destinde A 6clairer la cellule, un systhme & lentille (31, 39) destind a
diriger la 2. Anzeige nach Anspruch 1, wobei die Orientie-        lumibre
de la source lumineuse par l'interme- J-'   rungen (R1, R2) der
Ausrichtungen an den   4o       diaire de la collule vers un dcran
d'affichage Zellwanden 900 plus/minus 100 zueinander ste-      (40), une
source (41) de lumibre laser destin~e hen.
& chauffer localement la cellule, et un systbme (43) de balayage de la
lumibre du laser sur la . Anzeige nach Anspruch 1, wobei bis zu 10%
cellule, caracteris6 eines cholesterischen Materials im  smekti-  45
en ce quo le traitement d'alignement de schen Flassigkristallmaterial
enthalten sind.      surfaces assure un alignement homogbne, la direction
d'alignoment (R1) d'une premibre pa- 4. Anzeige nach Anspruch 1, wobei der
zum Auf-         rol faisant un angle d'au moins 45 a avec celle fangen von
Licht aus der Zelle positionierte       de l'autre paroi (R2), at
Polarisator ein einzolner neutraler Polarisator  50    par un polariseur
plan neutre (34) plac6 ist.
entre la source lumineuse et la cellule, et au moins un polariseur (37, 38)
dispos6 6. Anzeige nach Anspruch 1, wobei der zum Auf-         afln qu'il
regoive la lumibre de la cellule, Ia 



fangen von Licht aus der Zelle positionierte       matibre & cristaux
liquides etant tolile que, lors- Polarisator ein einzelner farbiger
Polarlsator ist.  55  qu'elle so refroidit rapidement depuis P'dtat iso-
trope en l'absence de champ 6lctrique, elle 6. Anzeige nach Anspruch 1,
wobei der zum Auf-         prenne une configuration retordue de rotation
fangen von Licht aus der Zelle positionierte       de lumiere et,
lorsqu'elle se refroidit depuis 6    -1; -   EP 0 406 290 B1
12 I'etat isotrope en pr6sence d'un champ 6lectri- que, elle adopts une
configuration ne provo- quant pas de rotation, si bien que les deux
polariseurs et les deux configurations difflrentes cristallines li-   5
quides coopbrent pour l'affichage d'informa- tions en une couleur sur un
fond d'une autre couleur. 2. Affichage selon la revendication 1, dans
lequel  10 les directions d'alignement (Ri, R2) des parois des cellules
forment un angle de 900   100 I'une par rapport & l'autre. 3. Affichage
selon la revendication 1, dans lequel  t5 10 % au maximum de matiere
cholesterique sont incorpords A la matibre crlstalline liquide smectique.
-4  Affichage selon la revendication 1, dans loquel  2o >        0le
polariseur dispose afin qu'il regoive de la lumibre de la cellule est un
polariseur noutre unique. 5. Affichags selon la revendication 1, dans
loquel  25 le polariseur disposd afin qu'il regoive de la lumibre de la
cellule est un polarisour color4 unique. 6. Affichage selon la
revendication 1, dans loquel  30 le polariseur dispose afin qu'il regoive
de la lumibre de la cellule est form4 par un polari- seur noutre et un
polariseur colore. 7. Affichage selon la revendication 1, dans loquel  35
le polariseur disposd afin qu'il regoivo de la lumibre de la cellule est
form6 par deux polari- sours de couleurs diff~rentes. J  8. Affichage en
couleurs comprenant plusieurs af-  40 fichages solon la revendication 1
ayant des polariseurs de couleurs diff6rentes dans cha- quo affichage et
dispos~s afin que les images multiples r~sultantes soient combin6es sur un
soul 6cran d'affichage.                     45 9. Affichage selon la
revendication 1, dans loquol la source luminouse est une lampe a filament
incandescent. 50 10. Affichage selon la revendication 1, dans lequel une
certaine quantit6 d'un colorant absorbant le rayonnement infrarougs est
incorpor~e & la matibrs cristalline liquide. 55    


