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[57] ABSTRACT 
An imaging system wherein a liquid crystal composi 
tion is placed in an imagewise ?eld. Molecular orien 
tation within the liquid crystal in areas of ?eld pro 
vides a visible image. 

17 Claims, 1 Drawing Figure 
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LIQUID CRYSTAL IMAGING SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates in general to imaging and in 
particular to a xerographic system. 

In the art of xerography according to Carlson, US. 
Pat. No. 2,297,691, it is usual to employ the simulta 
neous application of electric ?eld and a pattern of acti 
vating radiation on a photoconductive insulating mem 
her to form an electrostatic charge pattern otherwise 
known as an electrostatic latent image. This electro 
static latent image then is capable of being utilized such 
as, for example, developed by the deposition of electro 
scopic material thereon to form a visible image. Cus 
tomarily, deposition of the electroscopic material is ac 
complished by cascading the electrostatic image with 
an electroscopic powder and a granular carrier as de 
scribed in US. Pat. No. 2,638,416 to Walkup and 
Wise. 
Development by means of depositing electroscopic 

powders on the surface of photoconductive members 
has a disadvantage in that the softer photoconductors, 
particularly those based on selenium, are abraded by 
the action of the powders on the photoeonductor sur 
face. The abrasive action occurs at two stages of con 
ventional xerography: ?rst, during the initial cascading, 
and second, when the powder is removed by brushing 
the photoconductive member prior to the member’s re 
use. In a display system, that is, where the developed 
image is viewed directly or where light information 
from the developed image is projected onto a screen or 
a fast developing film, the abrasion problem is more se 
vere. In conventional xerography almost all of the elec 
troscopic powder in the developed image is transferred 
to paper before the insulating surface is cleaned. In a 
display system, however, all of the electroscopic pow 
der remains on the insulating surface until the cleaning 
step resulting in greatly increased abrasion. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to provide 
a system for developing electrostatic images which 
overcome the above noted disadvantages. 

It is another object of this invention to provide a sys 
tem for developing an electrostatic image which does 
not require physical contact between the developer and 
the photoconductive member. 

It is another object of this invention to provide a sys 
tem for developing an electrostatic image which com 
paratively does not abrade the photoconductive insu 
lating member. 

It is another object of this invention to provide a sys 
tem for developing an electrostatic image which does 
not require the deposition of the electroscopic pow 
ders. 

It is another object of this invention to provide a sys 
tem for developing an electrostatic image which does 
not require a cleaning step. 
The foregoing objects and others are accomplished in 

accordance with this invention by a system comprising 
placing a liquid crystalline substance in the ?eld gener 
ated between an electrostatic latent image and a con 
ductor, or in a ?eld generated by a source of potential 
connected to shaped electrodes whereby the liquid 
crystalline substance is strained by the imagewise ?eld 
in image con?guration providing a visible image. 
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Liquid crystalline substances are those liquids whose 

molecules, instead of being randomly distributed such 
as a gas, are regularly oriented similar to the distribu 
tion of molecules in a crystalline solid. Normally, sub 
stances which exhibit liquid crystalline characteristics 
do so only in a relatively narrow temperature range; 
below this temperature range they are solids, above the 
range they are liquids. Customarily, liquid crystalline 
substances are divided into three classes: smectic, ne 
matie and cholesteric. Mechanically, these substances 
resemble liquids having viscosities ranging from runny 
glue to “solid” glass. Optically, they behave like crys 
tals, for example, a typical cholesteric liquid crystal 
substance scatters light in symmetrical patterns and re 
fleets different colors depending on the angle from 
which it is viewed. The light refraction properties of liq 
uid crystals are also sensitive to the temperature of the 
liquid crystal. US. Pat. No. 3,114,836 to Fergason, 
Vogl and Garbuny, for example, utilizes the tempera 
ture sensitivity of liquid crystals in a thermal imaging 
device. For further information see “The Mesomorphic 
State - Liquid Crystals” in Chemical Reviews, Vol. 57, 
No. 6, December 1957, p. 1049, by G. H. Brown and 
W. G. Shaw. 
By strained is meant that the oriented molecules in 

the liquid crystal are reoriented. A visual difference be 
tween the ?eld strained and the un-strained liquid crys 
tals provides an image. This difference may be a differ 
ence in hue such as red, green, blue, etc. or in lightness, 
i.e., different shades of grays. The visible image may 
also result from a difference in re?ectance, refraction, 
or transparency. Alternatively, light information from 
the visible image may be projected onto a screen or 
onto a fast developing ?lm. This invention would be 
particularly useful in a rapid recording and display sys 
tem such as that disclosed in US. Pat. 3,1 15,075 to Al 
exander. The insulating member is then removed from 
the system, solvent washed to remove any liquid crystal 
adhering to it, air-dried, and stored for later use. Pref 
erably, the liquid crystal is separated from the insulat 
ing member by a thin walled, opaque, insulating ?lm, 
thereby preventing contact between the liquid crystal 
and the insulating member. This eliminates the re 
quirement of solvent washing the insulating member 
followed by air-drying. 

It is also possible to effect reversal imaging, that is, 
to develop uncharged areas of the electrostatic latent 
image. Reversal imaging may be accomplished by 
charging the conductive member to the same potential 
as is present on the charged areas of the electrostatic 
latent image. In this embodiment the resultant ?eld is 
present only between the conductive member and the 
uncharged areas of the electrostatic image resulting in 
straining of the liquid crystalline material above un 
charged areas of the electrostatic image providing a vis 
ible image which is the reverse of the electrostatic la 
tent image. 
The electrostatic latent image may be forrned on ei 

ther an insulating or photoconductive insulating sur 
face. If a photoconductive insulating surface is to be 
used, care must be taken not to discharge the electro 
static latent image during display. That is, actinic radia 
tion impinging on the surface of the photoconductive 
layer may discharge the electrostatic latent image be 
fore it has been developed and displayed. It may be 
necessary, therefore, to use light conditions during de 
velopment and display which will not render the photo 
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conductive layer conductive. For example, red light 
would be suitable for selenium photoconductive layers 
since selenium is not affected by red light. Suitable 
lighting conditions for various photoconductive layers 
which will not render the photoconductor conductive, 
may be determined by referring to graphs of the rela 
tive energy of response of photoconductors as a func 
tion of the wavelength of light used, avoiding wave 
lengths which result in photoconductor response. See, 
for example, Xerography and Related Processes by 
Dessauer and Clark, Focal Press Ltd, 1965. Prefera 
bly, however, the insulating ?lm which is placed be 
tween the liquid crystal and the insulating member is 
opaque thereby eliminating the requirement of special 
lighting during development and display. 

It should be understood that for the purposes of this 
disclosure, the term “insulating” when used in refer 
ence to the surface bearing the electrostatic image is 
intended to include photoconductive insulating materi 
als. 
Any suitable insulating member may be used. Typical 

photoconductive insulating materials include inorganic 
photoconductors such as zinc oxide; cadmium sul?de; 
zinc sul?de; lead sul?de; cadmium selenide; selenium; 
lead iodide and lead chromate; organic photoconduc 
tors such as triphenyl amine; 2,4-bis (4,4'-die 
thylaminophenyl)-l,3,4-oxadiazol; N-isopropyl carba 
zole; triphenyl pyrrol; 4,5-diphenylimid-azolidinone; 
1,4-dicyanonaphthalene; Z-mercapto-benzthiazole, 
2,4-diphenylquinazoline; S-benzideamino 
acenaphthalene; and mixtures thereof. These materials 
may be used as the photoconductive layer by them 
selves as a one phase photoconductor or in a suitable 
binder. Typical binders are polystyrene resins, silicone 
resins, acrylic and methacrylic polymers and copoly 
mers and mixtures thereof. Selenium is preferred be 
cause it has excellent sensitivity and the ability to re 
ceive and retain an electrostatic image with compara 
tively low dark decay. 
Typical non-photoconductive insulating materials 

known in the art are: non-self-supporting or self 
supporting films of organic resins, plastics, binders in 
cluding cellulose, cellulosic materials, and insulating 
resins such as lacquer coatings, and resin films and lay 
ers including urea and melamine-type resins, acrylic 
resins and mixtures thereof. 
Any suitable liquid crystal or mixture of liquid crys 

tals may be used. Typical liquid crystals are cholesteric 
liquid crystals, such as reaction products of cholesterol 
and inorganic acids such as cholesteryl chloride; cho 
lesteryl nitrate; etc., organic esters of cholesterol such 
as cholesteryl crotonate, cholesteryl nonanoate; ch0 
lesteryl chloroformate; cholesteryl linolate; cholesteryl 
linolenate; cholesteryl oleate; cholesteryl erucate; cho 
lesteryl butyrate; cholesteryl caprate; cholesteryl lau 
rate; cholesteryl myristate; and cholesteryl clupanodo 
nate; etc.; ethers of cholesterol such as cholesteryl 
decyl ether; cholesteryl lauryl ether; cholesteryl oleyl 
ether; etc.; carbamates and carbonates of cholesterol 
such as cholesteryl decyl carbonate; cholesteryl oleyl 
carbonate; cholesteryl heptyl carbamate etc., alkyl am 
ides and aliphatic secondary amines derived from 33 
amino-A5-cholestene and mixtures thereof; nematic liq 
uid crystals, such as anisaldazine; p-azoxyphenetole; 
p-butoxybenzoic acid; p-methoxycinnamic acid; p 
azoxyanisole and mixtures thereof. A mixture compris 
ing cholesteryl butyrate and cholesteryl myristate is 
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4 
preferred because of its high color sensitivity to an 
electric field and because it exhibits liquid crystal char 
acteristics at a comparatively low temperature. 
Any suitable transparent conductive electrode may 

be used. Typical transparent conductive materials in 
clude: 
conductively coated glass such as tin or indium oxide 

coated glass, and aluminum coated glass, etc., and simi 
lar coatings on transparent plastic substrates. NESA (a 
tin oxide coated glass available from the Pittsburgh 
Plate Glass Company) is preferred because it is highly 
transparent and is readily available. 
The thin ?lm which is placed between the liquid crys 

tal and the insulating member may be of any insulating 
material. Typical insulating materials are: cellulose ac 
etate, cellulose triacetate, cellulose acetate butyrate, 
polyurethane elastomers, polyethylene, polypropylene, 
polyesters, polystyrene, polycarbonates, and mixtures 
thereof. Pigmented Type 30 Tedlar, a polyvinyl?uoride 
available from DuPont, is preferred because it is readily 
available in thin ?lms and because it is opaque and has 
good insulation qualities. 

BRIEF DESCRIPTION OF THE DRAWING 

The advantages of this improved method of develop 
ing an electrostatic image will become apparent upon 
consideration of the detailed disclosure of the inven 
tion, especially when taken in conjunction with the ac 
companying drawing wherein: 
The FIGURE shows a sectional side view of a simple 

exemplary system for carrying out the process of this 
invention wherein the liquid crystalline material has 
been placed between a photoconductive insulating 
member and a grounded transparent electrode. 

Referring now to the FIGURE, a NESA glass plate 1 
is prepared by placing on its surface an inert gasket 2. 
The shallow cup formed by plate 1 and inert gasket 2 
is filled with a liquid crystalline material 3. The depth 
of this cup, i.e., the depth of the liquid crystalline mate 
rial 3 used is a function of the composition of the liquid 
crystal, the temperature of the liquid crystal, the poten 
tial of the electrostatic latent image and the thickness 
and insulating properties of thin ?lm 4. Insulating ?lm 
4 is placed in contact with liquid crystal 3 and inert gas 
ket 2. Xerographic plate 7 comprising a layer 5 of pho 
toconductive material on a conductive substrate 6 is 
sensitized by corona charging. Plate 7 is then exposed 
to a pattern of light and shadow which causes the 
charge to drain away from those areas on which light 
impinges. The remaining surface charge is an electro 
static latent image. Xerographic plate 7 is brought into 
contact with ?lm 4. The molecules in liquid crystal 3 
are strained in ?eld areas providing a visible image 
viewable through NESA glass plate 1. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The following examples further speci?cally illustrate 
the present invention. The examples below are in 
tended to illustrate various preferred embodiments of 
the improved development method. The parts and per 
centages are by weight unless otherwise indicated. 

In the following examples the charge density of the 
latent image is such that a ?eld of about 2,000 to 4,000 
volts is developed across the liquid crystalline layer. 

EXAMPLE I 

A 2 inch square by 1/8 inch thick NESA glass plate is 
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prepared by placing on its surface a Te?on (polytetra 
?uoroethylene available from E. I. du Pont de Nemours 
& Company, Inc.) gasket having overall dimensions 
about 2 inches square and a cross sectional dimension 
about 0.l millimeter. The NESA glass plate is then 
grounded. The NESA plate and Te?on gasket are then 
heated to a temperature of about 130°C. and main 
tained at about that temperature throughout the exper 
iment by an electrical radiant energy heater. The about 
0.1 millimeter deep cup formed by the Te?on gasket 
and NESA glass electrode is filled with a mixture of 
about 55 percent cholesteryl benzoate and about 45 
percent cholesteryl acetate which is prepared as fol 
lows: The mixture of liquid crystals are placed in an 
oven and heated to a temperature of about 137°C. The 
mixture is then removed from the oven and allowed to 
cool to a temperature of about 130°C. The mixture is 
then poured onto the NESA glass plate. An approxi 
mately 0.05 millimeter thick ?lm of Pigmented Type 30 
Tedlar is placed in contact with the liquid crystalline 
material and the Teflon gasket. 
A 2 inch square by 17/8 inch thick Te?on member is co 

rona charged through a grounded metal stencil in 
image con?guration resulting in an electrostatic latent 
image on the surface of the insulating member. The 
Te?on member containing the electrostatic latent 
image is then placed in contact with the insulating film. 
The image is then viewed through the NESA plate. This 
experiment may be carried out under ordinary incan 
descent light conditions because the Te?on member is 
not photoconductive, hence will not discharge an elec 
trostatic image in the presence of ordinary light condi 
tions. 

EXAMPLE II 

A 2 inch square by ‘7/9 inch thick NESA glass plate is 
prepared by placing on its surface a Te?on (polytetra 
?uoroethyle ne available from E. I. du Pont de Nemours 
& Company, Inc.) gasket having overall dimensions 
about 2 inches square and a cross sectional dimension 
about 0.1 millimeter. The NESA glass plate is then 
grounded. The NESA plate and Te?on gasket are then 
maintained at a temperature of about 24°C. throughout 
the experiment. The about 0.1 millimeter deep cup 
formed by the Te?on gasket and NESA glass electrode 
is ?lled with a mixture of about 30 percent cholesteryl 
butyrate and about 70 percent cholesteryl myristate 
which is prepared as follows: the mixture of liquid crys 
tals are placed in an oven and heated to a temperature 
of about 45°C. The mixture is then removed from the 
oven, poured onto the NESA glass plate, and allowed 
to cool to a temperature of about 24°C. An approxi 
mately 0.05 millimeter thick film of Pigmented Type 30 
Tedlar (DuPont) is placed in contact with the liquid 
crystalline material and the Te?on gasket. 
A 2 inch square by ‘rt; inch thick selenium xero 

graphic plate comprising an 80 micron selenium photo 
conductive layer on an aluminum substrate is sensitized 
by corona charging. The xerographic plate is then ex 
posed to a pattern of light and shadow which causes the 
charge to drain away from those areas on which light 
impinges. The remaining surface charge is an electro 
static latent image. The xerographic member contain 
ing the electrostatic image is placed under red light 
conditions in contact with the film. The image is then 
viewed through the NESA glass plate under conven 
tional incandescent light conditions. 
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EXAMPLE III 

A liquid crystalline substance made of a mixture of 
about one part cholesteryl crotonate and about one 
part cholesteryl oleate is dissolved in chloroform to 
make a free ?owing solution. This solution is poured 
onto the NESA glass plate Te?on gasket arrangement 
used in Example I except that in this experiment all 
components are at about room temperature. The chlo 
roform is allowed to evaporate in air leaving a viscous 
liquid crystal material on the surface of the NESA glass 
plate. The insulating film of Example I is placed in 
contact with the liquid crystal and the Te?on gasket. 
The NESA glass plate is then grounded. The xero 
graphic member of Example II containing an electro 
static latent image is then under red light conditions 
placed in contact with the insulating film. No heating 
device need be utilized in this Example since the liquid 
crystal used in this Example exhibits liquid crystal char 
acteristics at or near room temperature. The image is 
then viewed through the NESA glass plate under con 
ventional incandescent light conditions. . 

EXAMPLE IV 

A 2 inch square by 1A; inch thick polycarbonate mem 
ber made from the phosgenation of bisphenol A (4,4’ 
dihydroxydiphenyl-2-2’-propane) is corona charged 
through a grounded metal stencil in image con?gura 
tion resulting in an electrostatic latent image on the 
surface of the insulating polycarbonate member. A Tef 
lon gasket having overall dimensions about 2 inches 
square by about 0.1 millimeter in cross section is 
placed over an about 2 inch square by Vs inch thick 
NESA glass plate. A mixture of approximately 30 per 
cent cholesteryl butyrate and about 70 percent choles 
teryl myristate is dissolved in chloroform to provide a 
free-?owing solution. The solution is then poured into 
the about 0.1 millimeter deep cup formed by the NESA 
plate and Te?on gasket. The chloroform is allowed to 
evaporate in air. The insulating ?lm of Example II is 
then placed in contact with the liquid crystal and Tef 
lon gasket. The NESA plate is then grounded. The 
polycarbonate member containing the electrostatic la 
tent image is then placed in contact with the insulating 
?lm. The image is then viewed through the NESA 
plate. No heating device need be utilized in this Exam 
ple since the liquid crystal used in this Example exhibits 
liquid crystal characteristics at room temperature. This 
experiment may be carried out under ordinary incan 
descent light conditions because the polycarbonate 
member is not photoconductive, hence, will not dis 
charge an electrostatic image in the presence of ordi 
nary light conditions. 

EXAMPLE V 

A 2 inch square by 1:4; inch thick NESA glass plate is 
prepared by placing on its surface a Te?on (polytetra 
?uoroethylene available from E. I. du Pont de Nemours 
& Company, Inc.) gasket having overall dimensions 
about 2 inches square and a cross sectional dimension 
about 0.1 millimeter. The NESA glass plate is then 
grounded. The NESA plate and Te?on gasket are then 
heated to a temperature of about 125°C. and main 
tained at about that temperature throughout the exper 
iment by an electrical radiant energy heater. The about 
0.1 millimeter deep cup formed by the Te?on gasket 
and NESA glass electrode is filled with p-azoxyanisole 
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which is prepared as follows: the crystals are placed in 
an oven and heated to a temperature of 140°C. The liq 
uid is then removed from the oven and poured onto the 
NESA glass plate. The liquid is then allowed to cool to 
the temperature of the NESA glass plate. An approxi 
mately 0.05 millimeter thick ?lm of Pigmented Type 
30 Tedlar is placed in contact with the liquid crystalline 
material and the Te?on gasket. 
A 2 inch square by 1/8 inch thick polycarbonate mem 

ber is corona charged through a grounded metal stencil 
in image con?guration resulting in an electrostatic la 
tent image on the surface of the insulating member. 
This polycarbonate member containing the electro 
static latent image is then placed in contact with the in 
sulating ?lm. The image is then viewed through the 
NESA plate. This experiment may be carried out under 
ordinary incandescent light conditions because the 
polycarbonate member is not photoconductive, hence, 
will not discharge an electrostatic image in the pres 
ence of ordinary light conditions. 

EXAMPLE VI 

A 2 inch square by Vs inch thick NESA glass plate is 
coated with p-azoxyanisole as in Example V. An ap 
proximately 0.05 millimeter thick ?lm of Pigmented 
Type 30 Tedlar is placed in contact with the liquid crys 
talline material and the Te?on gasket. A shaped elec 
trode is made by vacuum depositing aluminum in image 
con?guration on the surface of a 2 inch square by 3/8 
inch thick piece of molded polycarbonate made from 
the phosgenation of bisphenol A(4,4’ 
dihydroxydiphenyl-2-2'-propane). The aluminum 
image is continuous so that current will flow to all parts 
of the image. The polycarbonate member is then 
placed on the Tedlar so that the aluminum image 
contacts the Tedlar ?lm. The conductive surface of the 
NESA plate is connected to the negative terminal of a 
potential source of 3,000 volts DC and ground. The 
aluminum image is connected to the positive terminal 
of the potential source. The image is then viewed 
through the NESA plate. 

EXAMPLE VII 

A 2 inch square by 1/4; inch thick NESA glass plate is 
coated with p-azoxyanisole as in Example V. An ap 
proximately 0.05 millimeter thick ?lm of Pigmented 
Type 30 Tedlar is placed in contact with the liquid crys 
talline material and the Te?on gasket. A second 2 inch 
square by Vs inch thick NESA glass plate is prepared by 
placing Kodak Photoresist insulator (available from the 
Eastman Kodak Company of Rochester, New York and 
described generally as the cinnamate esters of polyvinyl 
alcohol and of cellulose) on it in image con?guration. 
The Photoresist coated surface of the NESA plate is 
placed in contact with the Tedlar. The liquid crystal 
coated NESA plate is connected to the negative termi 
nal of a 2,000 volt DC potential source and ground. 
The other NESA plate is connected to the positive ter 
minal of the potential source. The image is viewed 
through the liquid crystal coated NESA plate. 
Although speci?c components and proportions have 

been stated in the above description of preferred em 
bodiments of the invention, other typical materials as 
listed above if suitable may be used with similar results. 
In addition, other materials may be added to the mix 
ture to synergize, enhance or otherwise modify the 
properties of the liquid crystals, electrodes, light 
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sources, and the photoconductive layers. For example, 
the photoconductive layer may be modi?ed so that or 
dinary incandescent light will not discharge the electro~ 
static latent image formed on the photoconductive 
layer. 
Other modifications and rami?cations of the present 

invention will occur to those skilled in the art upon a 
reading of the disclosure. These are intended to be in 
cluded within the scope of this invention. 
What is claimed is: 
1. An imaging process comprising: 
providing a layer of an imaging composition compris 

ing a material having a cholesteric liquid crystalline 
phase, and 

providing an imagewise electrical ?eld across said 
layer while said material is in the cholesterie liquid 
crystalline phase to cause an imagewise change in 
the appearance of image portions of said composi 
tion layer, while the background portions of said 
composition layer retain an appearance substan 
tially distinguishable from the appearance of the 
image portions of said layer. 

2. The process of claim 1 wherein said imaging com 
position comprises a mixture of cholesteryl benzoate 
and cholesteryl acetate. 

3. The process of claim 1 wherein said imaging com 
position comprises a mixture of cholesteryl oleate and 
cholesteryl crotonate. 

4. The process of claim 1 wherein said imaging com 
position comprises a mixture of cholesteryl myristate 
and cholesteryl butyrate. 

5. The process of claim 1 wherein said composition 
comprises a mixture of cholesteric liquid crystalline 
material and nematic liquid crystalline material. 

6. The imaging process of claim 1 comprising the 
steps of: 

a. providing a pair of conductive electrode members 
in spaced relationship at least one of said members 
being suf?ciently transparent to transmit a change 
in the appearance of an imaging composition 
placed between said members; 

b. placing between said members an imaging compo 
sition comprising a material having a cholesteric 
liquid crystalline phase; and 

c. applying an electrical ?eld between said conduc 
tive electrode members while said material is in the 
cholesteric liquid crystalline phase to cause a 
change in the appearance of said composition in an 
imagewise con?guration. 

7. The process of claim 6 wherein at least one of said 
conductive members has an insulating material in 
image con?guration on at least its surface. 

8. The process of claim 6 wherein there is addition 
ally a gasket of substantially electrically insulating ma 
terial containing the imaging composition between the 
conductive members. 

9. The process of claim 6 wherein at least one of said 
conductive electrode members is shaped in an image 
con?guration. 

10. The process of claim 9 wherein there is addition 
ally a substantially electrically insulating layer between 
the conductive mmember in image con?guration and 
the layer of imaging composition. 

11. The process of claim 1 comprising: 
providing a surface of a photoconductive member 
having an electrostatic latent image thereon; and 
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providing a layer of an imaging composition compris 
ing a material having a cholesteric liquid crystalline 
phase, on or adjacent said surface. 

12. The process of claim 11 wherein a substantially 
insulating layer is present between the photoconduc 
tive member and the imaging composition. 

13. The process of claim 11 wherein the photocon 
ductive member comprises vitreous selenium. 

14. The process of claim 11 wherein the photocon 
ductive member comprises phthalocyanine. 
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15. The process of claim 11 wherein the photocon 

ductive member comprises phthalocyanine dispersed in 
a binder. 

16. The process of claim 11 wherein the photocon 
ductive member comprises zinc oxide dispersed in a 
binder. 

17. The process of claim 11 wherein said composi-‘ 
tion comprises a mixture of cholesteric liquid crystal 
line material and nematic liquid crystalline material. 

* * * * * 


