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IMAGE DISPLAY PANEL HAVING 
ANTISTATIC FILM WITH TRANSPARENT 
AND ELECTROCONDUCTIVE PROPERTIES 
AND PROCESS FOR PROCESSING SAME 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to image display panels and 

a process for producing the same, and more particularly, to 
image display panels, especially screen panels of cathode 
ray tubes, the front surfaces of Which are improved in 
antistatic properties and if necessary, coated With ?lms best 
suited for minimizing the re?ection of external light, and to 
a process for producing such panels. 

2. Description of Related Art 
Transparent base plates made of glass or the like are used 

for image display panels, as represented by those of cathode 
ray tubes and liquid crystal display devices. It is desired to 
inhibit these image display panels from electri?cation, i.e. 
being charged With electricity, and from the re?ection of 
external light. 
As regards the inhibition of electri?cation, the Wide use of 

explosion-proof cathode ray tubes in recent years has 
brought about the uselessness of the front protecting glasses 
of television receivers or of other display devices and, in 
consequence, the front parts of cathode ray tubes have 
become bare. This has caused matters such that a person 
upon directly touching the front part (panel) of a cathode ray 
tube, is strongly shocked by high voltage electrostatic charge 
present on the panel surface. Moreover, the electri?ed panel 
surface absorbs atmospheric dirt or dust, Which accumulates 
and fouls the panel surface. This raises the problem of 
images formed on the panel being hard to see. Taking a 
cathode ray tube (a color Braun tube or a display Braun tube) 
as an example, the cause of the electri?cation Will noW be 
explained. As shoWn in FIG. 4 of the accompanying 
drawings, a thin uniform aluminum ?lm 4 is vapor-deposited 
on a phosphor coat 3 laid on the inner Wall of the glass panel 
7 of the cathode ray tube 1. When a poWer supply to the 
cathode ray tube is turned on or off, a high positive-pole 
voltage is applied to the aluminum ?lm 4 or shut off 
therefrom. To oppose this high voltage on the inside alumi 
num ?lm, electric charge develops, that is, electrostatic 
induction generates electric charge on the outer Wall of the 
panel 7. 

In addition, the outer surfaces of the panels (image display 
panels) of Braun tubes are glassy and hence are liable to 
strongly re?ect external light, making it dif?cult to read 
images formed on the panels. Recently, in particular, display 
devices comprising various cathode ray tubes, besides tele 
vision receivers, have been used Widely as terminals of 
information machines and apparatus. Therefore the problem 
of this external-light re?ection has become taken up exten 
sively in the ?eld of VDT (visual display terminal). For such 
reasons, a very strong need for anti-re?ection ?lms has been 
groWing. 

Thus, demand has become very strong for image display 
panels provided With the function of inhibiting the re?ection 
of external light, particularly the functions of inhibiting both 
re?ection and electri?cation. 

For inhibiting electri?cation of the faces of image display 
panels, there are the method of forming transparent electro 
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2 
conductive coats on the front surfaces of Braun tubes in 
television receivers and various terminal display devices and 
grounding these coats; the method (Jap. Pat. Appln. Kokai 
No. 61-118932) of utilizing airborne moisture, that is the 
method of leaving small amounts of hydroxy groups in 
Si—O—Si chains (or networks) formed from the hydrolysis 
of alkoxysilane applied on the panel face, the hydroscopic 
nature of Which loWers the electric resistance of the glass 
surfaces of the panels to levels of 109 to 1010 Q; and the 
method (Japanese Patent Application Kokai (Laid-Open) 
No. 61-118932) of stopping en route the decomposition of a 
silicon alkoxide such as ethyl silicate applied on the panel 
faces, thereby leaving some silanol groups (—Si—OH) in 
the Si—O—Si siloxane structure. 

For the formation of transparent electroconductive ?lms, 
there are knoWn, for example, the method, as shoWn in 
Japanese Utility Patent Publication No. 49-24211, of apply 
ing an electroconductor solution by spray coating and burn 
ing the coats at 450° C. to form transparent conductive ?lms, 
the method of forming such ?lms by vacuum deposition or 
sputtering, and the method, as shoWn in Japanese Patent 
Application Kokai Nos. 62-154540 and 62-116436, of form 
ing transparent conductive ?lms or extra ?ne conductive 
Wires in the form of strips or nets. 

For inhibiting the panel faces from re?ecting external 
light, there are knoWn, for example, the method of forming 
so-called telepanels covered With multilayer anti-re?ecting 
?lms (AR coats), by vapor deposition and adhering these 
telepanels on the panel faces and the method of spraying the 
panel faces With an alcoholic solution of Si(OR1)4 (R1 is 
alkyl), folloWed by burning to form coats having minute 
projections consisting of SiO2 particles. 

Further, conventional panels inhibited from the re?ection 
of external light include, for example, glass panels the 
surfaces of Which are etched With silico?uoric acid (QHZSiFG) 
to form projections or depressions of 50 to 30,000 A height 
or depth and 100 to 2,000 A pitch, thereby imparting a 
re?ection inhibiting function (US. Pat. No. 2,490,662) and 
glass panels the surfaces of Which are sprayed With an 
alcoholic solution of alkoxysilane Si(OR1)4 and then sub 
jected to burning to form SiO2 coats having ?ne projections 
or depressions (Japanese Patent Application Kokai No. 
61-118932). 
The method of utilizing atmospheric moisture to inhibit 

the electri?cation is effective in locations Where humidity is 
relatively high, but exhibits no antistatic effect in locations 
Where humidity is loW. In addition, the ?lm ?xing tempera 
ture cannot be raised over 80° C. because some silanol 

groups (—Si—OH) must be left in the ?lm constitution (at 
higher temperatures all the silanol groups convert to form 
the Si—O—SiO siloxane structure). The coating ?lms 
formed at such loW temperatures exhibit very loW strengths 
and are gradually peeled off by rubbing With a cloth. 
Vapor deposition methods are not ?tted for mass 

production, since they generally require large-scale appara 
tus for vacuum deposition, sputtering, CVD (chemical vapor 
deposition), or the like and need treatment in vacuo. 
Moreover, these methods involve signi?cant problems in 
fabrication cost as Well as in increase in throughput. The 
above-mentioned method of forming transparent conductive 
?lms in the form of strips requires more operation steps, 
requiring high production costs. The formation of extra ?ne 
conductor Wires in the form of strips has many problems in 
production cost and in product performance. 

According to the method of imparting a re?ection inhib 
iting function by etching, the etching leaves a deposit on the 
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treated surface and the etched surface, damaged chemically, 
has loW abrasion strength, that is, rubbing the etched surface 
readily removes projections therefrom, reducing the re?ec 
tion inhibiting effect remarkably. 

According to the method of spraying an alcoholic solution 
of Si(OR1)4, sprayed liquid particles are deposited more 
thinly toWard the center of the object glass panel face, that 
is, more thickly toWard the periphery. Hence it is dif?cult to 
form uniform unevenness throughout the glass surface. This 
raises the problem of such panels displaying images of loW 
degrees of resolution. 

According to the method of spraying an alcoholic solution 
of Si(OR1)4 directly against the panel faces of cathode ray 
tubes, folloWed by burning to form SiO2 coats have minute 
projections or depressions, sufficient anti-glare effect can be 
obtained and the production costs are loW, but the burning 
for the purpose of fortifying the coats decreases the content 
of hydroxy groups and hence increases the surface resistivi 
ties. Therefore the intended antistatic effect cannot be 
obtained. 

According to the method of adhering telepanels provided 
With AR coats by vapor deposition, excellent re?ection 
inhibiting ef?ciency can be achieved, but the antistatic effect 
cannot be obtained since the AR coats consist of an insulator, 
and in addition the fabrication cost is high. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide image display 
panels superior in antistatic function. 

Another object of the invention is to provide a process for 
producing image display panels superior in antistatic func 
tion. 

A further object of the invention is to provide image 
display panels superior in both antistatic and re?ection 
inhibiting functions. 
A still further object of the invention is to provide a 

process for producing image display panels superior in both 
antistatic and re?ection inhibiting functions. 

The ?st aspect of the invention is directed to an image 
display panel, particularly a cathode ray tube panel, having 
an antistatic coat formed on the outer surface thereof by 
applying a suspension of at least one of tin oxide, indium 
oxide, and antimony oxide in an alcoholic solution of 
alkoxysilane [Si(OR1)4, Wherein R1 is alkyl] on the front 
surface of an image display panel and the subjecting the 
coated panel to heat treatment at relatively loW temperatures. 

The second aspect of the invention is directed to an image 
display panel, particularly a cathode ray tube panel, the outer 
surface of Which is coated With a ?lm having both antistatic 
and re?ection inhibiting functions. 

The third aspect of the invention is directed to a process 
for producing image display panels, particularly cathode ray 
tubes, Which comprises applying a suspension of at least one 
of tin oxide, indium oxide, and antimony oxide in an 
alcoholic solution of alkoxysilane on the front surface of an 
image display panel, particularly the panel of a cathode ray 
tube, and subjecting the coated panel to heat treatment at 
relatively loW temperatures to form an antistatic ?lm. 

The fourth aspect of the invention is directed to a process 
for producing image display panels, particularly cathode ray 
tubes, the outer surfaces of Which are coated With ?lms 
having both antistatic and re?ection inhibiting functions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sketch draWing shoWing an embodiment of the 
invention. 
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4 
FIG. 2 is a schematic partially sectional vieW of an 

embodiment of the invention. 

FIGS. 3(a) and 3(b) are a partially sectional vieW of a 
cathode ray tube shoWing schematically an embodiment of 
the invention and an enlarged sectional vieW shoWing the 
underlying electroconductive coat and the re?ection inhib 
iting coat of the cathode ray tube, respectively. 

FIG. 4 is a schematic fragmentary sectional vieW for 
explaining the electri?cation of the panel of cathode ray 
tube. 

FIG. 5 is an illustration for explaining the principle of 
inhibiting light re?ection. 

FIG. 6 is an enlarged sectional vieW of an outermost 
surface part of a re?ection inhibiting coat, the vieW shoWing 
schematically another embodiment of the invention. 

FIGS. 7(a) and 7(b), similarly to FIGS. 3(a) and 3(b), are 
a fragmentary sectional vieW of a cathode ray tube and an 
enlarged sectional vieW of the re?ection inhibiting coat of 
the cathode ray tube. 

FIG. 8 is a graph shoWing electric charge decay 
characteristics, ie electric charge decay curves, of Braun 
tubes obtained in Example 1 of this speci?cation. 

FIG. 9 is a graph to illustrate the antistatic effect of the 
coating ?lm obtained in Example 2. 

FIG. 10 is a graph shoWing results of measuring re?ec 
tivities of a re?ection inhibiting coat Which is an embodi 
ment of the invention in comparison With results of mea 
suring those of a conventional coat. 

FIG. 11 is a graph shoWing antistatic effects of an elec 
troconductive coat Which is an embodiment of the invention 
in comparison With the antistatic effect of a conventional 
coat. 

In these draWings; 
1 . . . Cathode ray tube 

2 . . . Antistatic coat (or transparent conductive coat) 

2‘ . . . Underlying conductive coat 

3 . . . phosphor 

4 . . .Aluminum ?lm 

6 . . . Re?ection inhibiting coat 

6a . . . Fine SiO2 particle 

6b . . . Thin SiO2 ?lm 

7 . . . Panel 

8 . . .Anti-glare coat 

9 . . .Auxiliary band 

14 . . . Curve for Braun tube of present invention 

15 . . . Curve for untreated Braun tube 

16 . . . Curve for Braun tube treated With ethoxysilane 

alone 
17 . . . Curve for antistatic coat of present invention 

18 . . . Curve for conventional coat 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The present invention is directed to an image display 
panel comprising an antistatic ?lm formed on the front 
surface of said panel and constructed of a transparent 
electroconductive coating ?lm formed by SiO2 thin ?lm-like 
material founded ?rmly onto said front surface; said ?lm 
contains particles of at least one compound selected from 
electroconductive metal oxides and hygroscopic metal salts, 
and a process for producing such image display panels. 

In this case, the SiO2 ?lm may be formed of either one 
layer or tWo layers. This coat may have an external-light 
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re?ection inhibiting function (hereinafter abbreviated as 
re?ection inhibiting function) in addition to transparent and 
electroconductive properties. This type of coat may be 
formed of either a single layer comprising a member having 
transparent and electroconductive properties With a member 
having a re?ection inhibiting function of a double-layer 
structure formed of an underlying layer having transparency 
and electric conductivity and an overlying layer having a 
re?ection inhibiting function. 

Therefore the image display panel of the invention is 
roughly classi?ed into tWo types of panels. One type thereof, 
corresponding to the ?rst aspect of the invention, comprises 
an antistatic layer Which consists essentially of a transparent 
electroconductive coating ?lm. This type of panel is ?tted 
chie?y for cathode ray tubes. The other type of panel, 
corresponding to the second aspect of the invention, com 
prises an antistatic layer or a coating ?lm having both an 
antistatic function and a re?ection inhibiting (hereinafter 
often referred to as non-glare) function. This type of panel 
includes one having an antistatic layer combining an anti 
static function and a re?ection inhibiting function. Such 
panels, in particular, are adaptable for liquid crystal display 
panels and the like Which are not particularly required to 
have strong antistatic properties. The third aspect is a 
process for producing image display panels of the ?rst 
aspect and the fourth aspect is a process for producing panels 
of the second aspect. 

In the ?rst place, image display panels according to the 
?rst aspect are described. An essential component of this 
type panel is an electroconductive metal oXide. Coating this 
metal oXide layer With SiO2 ?lm yields the intended image 
display panel. 

The ?rst aspect is described beloW in more detail. 
The display panel of the ?rst aspect of the present 

invention comprises an antistatic thin SiO2 ?lm formed on 
the front surface of said panel. The ?lm contains ?ne 
particles of at least one metal oXide such as SnO2, In2O3, 
SbO2O3 and the like. 

The ?rst aspect of the invention can be achieved by 
suspending ?ne particles of tin oXide (SnOZ), indium oXide 
(In2O3), antimony oXide (Sb2O3), or a miXture of these 
metal oXides, the particles themselves being transparent and 
electroconductive, in an alcoholic solution of alkoXysilane 
[Si(OR1)4; R1 is alkyl], applying this suspension by spin 
coating on the front surfaces of the panels of Braun tubes 
and the like, and then heat-treating the coatings at tempera 
tures of up to 200° C. to form transparent, electroconductive, 
antistatic coating ?lms. 

The panel display of the ?rst aspect can be easily fabri 
cated since it is possible to exhibit suf?cient effects by using 
?ne particles having per se transparent and electroconduc 
tive properties With heat treatment at a temperature of up to 
200° C. Without requiring any such high temperature as 
about 500° C., Which is necessary in the liquid coating 
method to decompose an organic metal compound. 

The above particles, having siZes of up to thousands of A, 
are practically invisible With human eyes and do not scatter 
light not appreciably, hence forming a very transparent ?lm. 
The material connecting these particles together is Si(OR1)4, 
Which on heating at 200° C. for 30 minutes adheres to glass 
With sufficiently strong force and acts as a binder to con 
solidate securely the transparent conductive particles, thus 
resulting in a ?lm having improved strength. 

The thickness of the transparent conductive ?lm, depend 
ing upon its component materials, is up to 2000 A, prefer 
ably from 50 to 500 A, for practical use. 
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6 
The transparent conductive ?lm optionally contains a 

hygroscopic metal salt. Such metal salts include salts of 
inorganic acids such as hydrochloric acid, nitric acid, and 
sulfuric acid and salts of organic acids such as carboXylic 
acids. Suitable metals for such metal salts include those of 
group II represented by magnesium and those of group III 
represented by aluminum. 

To the above suspension may be added a dispersing 
medium selected from acetylacetone, other ketones, and 
ethyl Cellosolve; Water as a decomposition reactant; and an 
inorganic acid such as nitric acid as a catalyst for promoting 
the decomposition, in necessary amounts. 
The spin coating can be carried out by using generally 

about 10—50 ml of the suspension of a 20-inch cathode ray 
tube. In this case, suf?cient amounts of SnO2, In2O3, and 
Sb2O3 applied alone or in mixture are about 0.5—1.0 mg/cm2 
of the panel surface area. 
The heat treatment can be carried out at about 100° C. for 

a short time, generally for 5—10 minutes, and then at 
150°—200° C., preferably 160°—180° C., for about 25—30 
minutes. These conditions are suf?cient. 

In the ?rst aspect, the heat treatment (burning) of the 
coating can be accomplished at temperatures of up to 200° 
C. Accordingly, the suspension can be applied directly on 
the panels and therefore cathode ray tubes adequate to 
satisfy quality requirements can be supplied at very loW 
prices. 

In the second aspect of the invention, an antistatic func 
tion can be imparted effectively by using a transparent 
electroconductive metal oXide such SnO2, In2O3, or Sb2O3 
or a hygroscopic metal salt. A re?ection inhibiting function 
can be imparted effectively by using ?ne SiO2 particles 
having speci?c siZes or by forming an antistatic ?lm and 
further forming an SiO2 ?lm from an alkoXysilane com 
pound. 
More speci?cally, the ?rst embodiment of the second 

aspect is, for eXample, an image display panel such as the 
panel of cathode ray tube Which comprises an antistatic SiO2 
thin ?lm having a non-glare function formed on the front 
surface of said panel and ?ne projections of the surface of 
said ?lm, the projections being formed by the particles of 
SiO2. The ?lm contains ?ne particles of at least one metal 
oXide selected from SnO2, In2O3, Sb2O3 and the like. The 
display can be provided With an antistatic function and a 
re?ection inhibiting function by applying an alcoholic sus 
pension containing at least one of SnO2, and Sb2O3 and 
alkoXysilane on the front surface of the panel of cathode ray 
tube or the like, converting the resulting coat to a transparent 
conductive ?lm by preliminary burning, applying further an 
alcoholic solution of an alkoXysilane compound by spray 
coating on the transparent conductive ?lm, and burning the 
Whole to form an SiO2 coat having ?ne projections. 

The second embodiment is, for eXample, an image display 
panel such as the panel of cathode ray tube, the front surface 
of the panel being coated With a transparent conductive ?lm 
Which in turn is covered With a non-glare SiO2 ?lm con 
taining ?ne SiO2 particles of 100—10,000 A in diameter. 
The third embodiment is, for eXample, an image display 

panel such as the panel of cathode ray tube, the L front 
surface of the panel being covered With a SiO2 thin ?lm (or 
coat) having non-glare function as Well containing ?ne SiO2 
particles of 100—10,000 A in diameter and an additive 
selected from hygroscopic metal salt particles and conduc 
tive metal oXide particles. 

In the above ?rst and second embodiments, the thickness 
of the transparent conductive ?lm, Which is used as an 
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underlayer for the non-glare ?lm (or coat), depends upon the 
materials composing the transparent conductive ?lm. For 
practical use, this thickness is desirably up to 2000 A, 
preferably from 50 to 500 

The transparent conductive ?lm, particularly in the sec 
ond embodiment, may be a thin SiO2 ?lm into Which such 
a transparent conductive metal oXide and/or a hygroscopic 
metal salt as mentioned above has been incorporated to 
impart conductivity. The hygroscopic metal salt contained in 
the above thin SiO2 ?lm may be a salt With an inorganic acid 
such as hydrochloric acid, nitric acid or sulfuric acid or a salt 
With an organic acid such as a carboXylic acid. Preferred 
metal salts include salts of group II metals represented by 
magnesium and salts of group III metals represented by 
aluminum. These metal salts absorb moisture from the 
atmosphere to loWer the electric resistance of the panel 
surface. The conductive metal oxide, on the other hand, 
Which itself has conductivity, is preferred to the metal salt 
for the purpose of loWering the electric resistance of the 
panel surface. While the conductivity imparting metal oXide 
and/or metal salts, even When its content is too loW, exhibits 
its effect a little, suitable contents thereof are 0.01—1.0 
mg/cm2, particularly 0.15—0.3 mg/cm2, of surface area of the 
thin SiO2 ?lm. The loWer limit of the above range is de?ned 
from the minimum requirements as properties of conduc 
tivity ?lm and the upper limit is from the loWer limit of 
adhesive strength of the SiO2 ?lm to the panel surface. 

The underlying conductive ?lm must have such thickness 
and properties as to have practically no adverse effect on the 
performance characteristics of the overlying re?ection 
inhibiting ?lm (or coat). The above stated conductive ?lm 
according to the invention satis?es these requirements. 

In the second embodiment the re?ection inhibiting o?lm 
needs to contain ?ne SiO2 particles of 100—10,000 A in 
diameter. 

These diameters (average diameters) of ?ne SiO2 particles 
are restricted from the relation betWeen the degree of image 
resolution and the re?ection inhibiting effect. The loWer 
limit of diameters is de?ned in vieW of the re?ection 
inhibiting effect, that is to say, When the diameter is less than 
100 A, the intended re?ection inhibiting effect is dif?cult to 
obtain. On the other hand, the upper limit is de?ned in vieW 
of the degree of resolution. When the diameter eXceeds 
10,000 A, the degree of resolution loWers remarkably. 
Accordingly, While the above range has been de?ned as a 
practically acceptable range, the diameter is desirably 
500—1200 A, preferably 500—600 A, particularly preferably 
about 550 

When the amount of ?ne SiO2 particles ?Xed on the panel 
surface (or on the conductive ?lm) is small, the effect is 
observed a little. For practical use, the amount is 0.01—1 
mg/cm2, preferably 0.1—0.3 mg/cm2, of surface area of the 
substrate. This range has been de?ned for reasons similar to 
those in the case of the SiO2 particle diameter. That is, the 
loWer limit has been de?ned in vieW of the re?ection 
inhibiting effect While the upper limit in vieW of the degree 
of resolution. 

In the third embodiment, the re?ection inhibiting ?lm can 
formed to contain the above stated ?ne SiO2 particles and an 
additive composed of the above stated metal oXide and/or 
metal salt. In this case, the metal oXide used can be selected 
from generally knoWn conductive metal oXides including 
those having perovskite structures. The incorporation of at 
least one of the above stated additives Will suffice. 

The third aspect of the invention is directed to a process 
for producing image display panels, particularly cathode ray 
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8 
tubes, Which comprises miXing ?ne particles of at least one 
compound selected from transparent conductive SnO2, 
In2O3, Sb2O3 and the like With an alcoholic solution of 
alkoXysilane to form a suspension, applying this suspension 
on the front surface of an image display panel such as a 
Braun tube panel, and heating the resulting coat at tempera 
tures of up to 200° C. to form a transparent conductive ?lm 
having an antistatic function. 
The alcohol is desired to have the same number of carbon 

atoms as does the alkyl of the alkoXysilane used to form thin 
SiO2 ?lms. 
The alkoXysilane is represented by the general formula 

Si(OR1)4 Wherein R1 is alkyl. Generally, preferred alkyls 
have 1 to 5 carbon atoms. 

For coating panel surfaces or other substrates, spin coat 
ing and dip coating methods can be used. 

Materials and conditions used in the third aspect Will be 
described later together With those used in the fourth aspect 
since many of the materials and conditions are common to 
both aspects. 

Similarly to the second aspect, the fourth aspect includes 
three embodiments, Which are described separately in brief. 
The ?rst embodiment is a process for producing image 

display panels such as cathode ray tube, Which comprises 
coating the front surface of an image display panel With an 
alcoholic solution containing an alkoXysilane and at least 
one of SnO2, In2O3, and Sb2O3, burning the resulting coat 
preliminarily to convert it into a transparent conductive ?lm, 
then spray-coating this ?lm With an alcoholic solution of 
alkoXysilane, and burning the Whole to form a conductive 
coat having ?ne SiO2 projections at its surface. 
The second embodiment is a process for producing image 

display panels such as cathode ray tubes, Which comprises 
the steps of: forming a transparent conductive ?lm on the 
front surface of an image display panel; dispersing ?ne SiO2 
particles of 100—10,000 A in diameter in an alcoholic 
solution of alkoXysilane Si(OR1)4, Wherein R1 is alkyl, and 
applying this dispersion on the transparent conductive ?lm 
formed on the front surface of the panel; and heating the 
resulting coat to decompose the Si(OR1)4 contained therein 
and form a thin SiO2 ?lm, thereby coating and ?Xing the ?ne 
SiO2 particles With the thin SiO2 ?lm. 

In the ?rst place, the step of forming the transparent 
conductive ?lm is described in detail. Since this ?lm is 
formed on an image display panel such as the panel of a 
cathode ray tube, it is desirable to form this ?lm under such 
conditions, particularly temperature conditions (up to about 
500° C.), as to give no strain to the glass plate Which 
constructs the panel. The ?lm may be formed according to 
any method that satis?es the above noted requirement. A 
typical method to form the transparent conductive ?lm is 
illustrated beloW. 
When the ?lm is formed of at least one conductive metal 

oXide selected from SnO2, In2O3, and Sb2O3, there are 
knoWn, for eXample, the folloWing methods (1) and (2) to 
form the ?lm directly on the glass panel. (1) Atarget formed 
of at least one of the above metal oXides is ?Xed in a 
sputtering apparatus With the target itself being opposed to 
the glass panel, and a metal oXide ?lm is formed by 
sputtering on the panel surface. (2) Using an organic metal 
compound as a raW material, a conductive metal oXide ?lm 
is formed on the glass panel by the generally knoWn CVD 
process. In this method (2), suitable organic metal com 
pounds for use include alkyl metal compounds represented 
by M (R1)m and alkoXy metal compounds represented by M 
(OR1)m, Wherein M denotes Sn, In or Sb, m denotes the 
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valency of M, and R1 denotes alkyl (CnH2n+1, n=1 to 5 for 
practical use). Speci?c examples of the organic metal com 
pound include Sn(CH3)4 and Sn(OC2H5)4. However, this 
method is not preferable for the practical use due to high 
temperature burning. 

Therefore, it Would be better to form the thin SiO2 ?lm by 
hydrolyZing an alkoxy silane Si(OR1)4, Wherein R1 is alkyl 
and n=1 to 5 for practical use. In the present invention, at 
least one additive, as described in detail in the explanation 
of the second aspect of the invention, selected from trans 
parent conductive metal oxides and hygroscopic metal salts 
is added to an alcoholic solution of said Si(OR1)4 for the 
purpose of imparting conductivity to the objective ?lm, this 
mixture in liquid form is applied on the panel surface, and 
the coating surface is heated to decompose the Si(OR1)4, 
thereby forming a thin SiO2 ?lm. The additive is used in an 
amount desirably from 0.05 to 7%, preferably from 1.0 to 
2.0% by Weight based on the alcoholic solution. 

Of the above-mentioned additives, the transparent con 
ductive metal oxide is insoluble but dispersed in the alco 
holic solution While the metal salt is dissolved partly or 
entirely. For the purpose of forming a thin SiO2 having good 
conductivity, it is desirable to disperse or dissolve the 
additive thoroughly in the alcoholic solution. In vieW of the 
above, a ketone (e.g. acetylacetone) or ethyl cellosolve is 
preferably added as a dispersing medium to the alcoholic 
solution. Moreover, Water and an inorganic acid catalyst, e.g. 
nitric acid, are preferably added to facilitate the hydrolysis 
of Si(OR1)4. 

The alcohol to solve the Si(OR1)4 is desired to have the 
same alkyl group as the R1 or Si(OR1)4. A most useful 
alcoholic solution of Si(OR1)4 is composed of tetraethox 
ysilane Si(OC2H5)4 (R1 is ethyl) as a solute and ethyl 
alcohol as a solvent. 

The above stated alcoholic solution is applied on the panel 
surface by a coating method such as spin coating, dip 
coating, spray coating or a combination of these methods. 

The heat treatment of the coating surface to decompose 
the Si(OR1)4 and thereby form a thin SiO2 ?lm is carried out 
at temperatures desirably from 50° to 200° C., preferably 
from 160° to 180° C. Because the heat treatment is carried 
out at relatively loW temperatures, this method of forming a 
thin conductive SiO2 ?lm is advantageous over the conven 
tional ?lm forming methods (1) and (2) mentioned above. 
When this method is applied to cathode ray tubes, e. g. Braun 
tubes, completed bulbs can be treated. Hence, this method is 
best suited for mass production processes. Needless to say, 
this method is also applicable to Braun tubes and the like 
before completion of the bulbs, that is, in the course of the 
production of the tubes. 

In the second place, detailed description is given on the 
step of forming the non-glare ?lm on the substrative trans 
parent conductive ?lm. 

The alcoholic solution of alkoxysilane (alkyl silicate) 
Si(OR1)4 is prepared in the folloWing manner. Both Si(OR1) 
4, Which is the source of the thin SiO2 ?lm, and the solvent 
alcohol are the same as in the case of the thin SiO2 ?lm 
formation, Which has been described above (formation of 
underlying transparent conductive ?lm). Therefore, detailed 
description of Si(OR1)4 and the alcohol is omitted. 

Fine SiO2 particles of 100—10,000 A in diameter are 
dispersed in an alcoholic solution of Si(OR1)4 prepared as 
described above. The amount of said particles is desirably 
from 0.1 to 10%, preferably from 1 to 3%, by Weight based 
on the alcoholic solution from the vieWpoint of the re?ection 
inhibiting effect and the degree of image resolution. A 
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10 
ketone (e.g. acetylacetone) or ethyl Cellosolve, acting as a 
dispersing medium, is preferably added to the alcoholic 
solution for the purpose of securing a suf?cient dispersion 
and moreover, Water and inorganic acid catalyst, e.g. nitric 
acid are preferably added to facilitate the hydrolysis of 

Si(OR1)4. 
Moreover, While the use of Si(OR1)4 Where R1 is ethyl in 

the formation of re?ection inhibiting ?lms has been 
illustrated, alkoxysilanes Si(OR1)4 having 1 to 5 carbon 
atoms in R1 are favorable, as sated before, in other Words, 
Where R1 is represented by CnH2n+1, n is desired to be from 
1 to 5; When n=1, 3, 4, or 5, effects achieved are similar to 
those achieved When n=2. HoWever, since the viscosity of 
the alcoholic solution increases slightly With an increase in 
n, it is recommendable to choose an alcohol ?tted as a 
solvent for the alkoxysilane to use in consideration of the 
Workability. A most useful alcoholic solution of Si(OR1)4 is 
composed of tetraethoxysilane (R1=ethyl) as solute and 
ethyl alcohol as a solvent. 

The above stated dispersion of ?ne SiO2 particles in an 
alcoholic solution of Si(OR1)4 is applied on the transparent 
conductive substrate ?lm by a coating method such as spin 
coating, dip coating, spray coating, or a combination of these 
methods, as mentioned above (formation of thin conductive 
?lm of SiOZ). 
When the Si(OR1)4 is decomposed by heating the coating 

surface to form a thin SiO2 ?lm (or coat) and cover and ?x 
the dispersed ?ne SiO2 particles With the ?lm, the heating 
temperature is desirably from 50° to 200° C., preferably 
from 160° to 180° C. 

The re?ection inhibiting ?lm is formed as described 
above, Wherein the heat treatment temperature, similarly to 
the case of the underlying ?lm stated above, is relatively 
loW. Hence, this method of forming re?ection inhibiting 
?lms is favorable for the formation such ?lms on the panel 
surfaces of completed cathode ray tubes. 
The underlying transparent conductive ?lm thus formed, 

adherent intimately to the panel surface, exhibits the effect 
of reducing the electric resistance of the panel surface. The 
?lm composed of a metal oxide having per se conductivity 
or the thin SiO2 ?lm in Which a conductive metal oxide is 
dispersed shoWs the reduction of surface resistivity caused 
by the same principle as in the case of a so-called transparent 
conductive ?lm. The antistatic function is maintained by this 
reduction. In case of the thin SiO2 ?lm containing a hygro 
scopic metal salt, on the other hand, conductivity is imparted 
due to the absorption and retention of moisture by the metal 
salt. The metal salt retains its hygroscopicity after being 
subjected to the heat treatment to hydrolyZe the Si(OR1)4 
(this heat treatment improves the ?lm strength), not losing 
its function but having the action of reducing the resistivity 
of panel surface. Of the additives to be contained in the thin 
SiO2 ?lm, the conductive metal oxide is superior to the 
hygroscopic metal salt in the function of reducing the 
resistivity of panel surface. In particular, oxides of tin, 
indium, and antimony are favorable in that the resulting 
?lms are superior in transparency and can maintain high 
degrees of image resolution. Unlike metal oxides, certain 
metal salts are ?xed in melted form in the ?lm. In such a 
case, the ?lm is superior in transparency and retains a high 
degree of image resolution. 
The re?ection inhibiting ?lm, in Which ?ne SiO2 particles 

are dispersed uniformly and ?xed With a thin SiO2 ?lm, has 
?ne uniform projections at the outermost surface, said 
projections being constructed of ?ne SiO2 particles covered 
With the thin SiO2 ?lm. This surface having ?ne uniform 
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projections scatters external light, thus exhibiting re?ecting 
inhibiting effect. 

The third embodiment is a process for producing image 
display panels, Which comprises the steps of; dispersing ?ne 
SiO2 particles of 100—10,000 A in diameter and particles of 
at least one additive selected from hygroscopic metal salts 
and conductive metal oxides in an alcoholic solution of 
alkoxysilane Si(OR1)4; applying this dispersion on the front 
surface of an image display panel and heating the coating 
surface to decompose the Si(OR1)4, thereby forming a thin 
SiO2 ?lm to cover and ?x the ?ne SiO2 particles With the 
thin SiO2 ?lm, thus forming a ?lm having non-glare function 
as Well on the front surface of the panel. 

The amounts of materials and the manner of using 
materials, in this embodiment, are almost the same as in the 
second embodiment. Therefore the description of the 
amounts and of the manner are omitted. In this embodiment, 
hoWever, there is no step of forming such a transparent 
conductive ?lm as is formed in the second embodiment. 
After application of the alkyl silicate solution, the heat 
treatment is conducted to form the thin SiO2 ?lm. 

When the Si(OR1)4 is decomposed by heating the coating 
surface to form a thin SiO2 ?lm, the heating temperature is 
desirably from 50° to 200° C., preferably from 160° to 180° 
C. Since the heat treatment in this embodiment is carried out 
at such relatively loW temperatures, completed bulbs can be 
treated When this method is applied to cathode ray tubes, e.g. 
Braun tubes. Hence, this method is best suited for mass 
production processes. Needless to say, this method is also 
applicable to Braun tubes and the like before completion of 
the bulbs, that is, in the course of the production of the tubes. 

In the thus formed ?lm having non-glare function as Well 
?ne SiO2 particles uniformly dispersed, as stated above, are 
covered and ?xed on the glass plate (substrate) With a thin 
?lm of SiO2 formed by the hydrolysis of Si(OR1)4. These 
uniformly dispersed ?ne SiO2 particles permit the retention 
of re?ection inhibiting effect and of the high degree of image 
resolution. Moreover the thin SiO2 ?lm contains the 
additive, i.e., a conductive metal oxide and/or a hygroscopic 
metal salt, Which retains its hygroscopicity after being 
subjected to the heat treatment to hydrolyZe the Si(OR1)4 
(this heat treatment improves the ?lm strength), not losing 
its function but having the action of reducing the resistivity 
of panel surface. On the other hand, When the conductive 
metal oxide is used, the reduction of surface resistivity is 
observed Which is caused by the same principle as in the 
case of a so-called transparent conductive ?lm. The anti 
static function is maintained by those reductions of surface 
resistivity. Of the additives used in the invention, Which 
exhibits antistatic effect, the conductive metal oxide is 
superior to the hygroscopic metal salt in the function of 
reducing the surface resistivity of substrate. In particular, 
oxides of metals such as tin, indium, and antimony are 
favorable in that the resulting ?lms are superior in transpar 
ency and can maintain high degrees of image resolution. 
Unlike metal oxides, certain metal salts are ?xed in melted 
form in the ?lm. In such a case, the ?lm is superior in 
transparency and retains a high degree of image resolution. 

The folloWing examples illustrate the present invention, 
the scope of Which is not restricted, of course, by these 
examples. 

EXAMPLE 1 

Referring to FIG. 1, this example 1 is explained. An 
antistatic ?lm 2 is formed on the panel surface of a Braun 
tube 1. A grounded reinforcing band 9 is in contact With the 
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12 
antistatic ?lm 2, maintaining the entire surface of this ?lm 
at Zero potential. 

The antistatic ?lm 2 is formed in the folloWing manner: 
Fine particles of any of metal oxides having transparent and 
conductive properties themselves, e.g. SnO2, In2O3, Sb2O3, 
and mixtures of them, ie SnO2 alone, In2O3 alone, SnO2+ 
In2O3, SnO2+In2O3+Sb2O3, SnO2+In2O3+Sb2O3 are dis 
persed thoroughly in an alcoholic solution of ethyl silicate 
Si(OC2H5)4 to prepare a suspension. To this suspension may 
be added a suitable dispersing aid (e.g. acetylacetone) and a 
decomposition promoting catalyst (eg an inorganic acid) in 
small amounts. For a 20-inch Braun tube, about 10 ml of the 
suspension is consumed. 

Then, this suspension is dropped on the panel of Braun 
tube 1 rotated at 100 rpm With the panel surface being 
directed upWard. At the time the applied suspension spreads 
all over the surface, the revolution is increased to 500 rpm, 
forming a thin uniform coating. This spin coating is com 
pleted in a total time of 1 minute. 

Thereafter the coating is dried by heating at 105° C. for 
about 10 minutes, and burned at 160° C. for 30 minutes, 
thereby forming the antistatic ?lm 2. 

FIG. 8 shoWs electric charge decay characteristic curves 
for 20-inch color display tubes surface-treated in this 
example. In this draWing; 14: the panel coated With the 
above stated antistatic ?lm according to the present inven 
tion; 15: the panel untreated; 16: the panel having an 
antistatic coat formed by applying an alcoholic solution of 
ethyl silicate alone on the untreated panel surface, folloWed 
by burning the coat at 160° C. for 30 minutes to leave some 
silanol groups. As is evident from FIG. 8, the color display 
tube provided With the antistatic coat according to the 
present invention shoWs a surface potential decay to 9 kV in 
about 10 seconds, While the other tubes after 5 minutes 
retain surface potentials of 20 kV and more, being much 
inferior in electric charger decay characteristic. 

In the next place, the durability of antistatic coats (formed 
in the manner described above according to present 
invention) Was examined by measuring changes in their 
surface resistivity. Results Were as folloWs: The change in 
resistivity When each specimen Was rubbed 250 times recip 
rocally With an eraser (No. 50—50 of Lion J imuki Co., Ltd.) 
under a load of 1 Kg Was not more than one ?gure. The 
change in surface resistivity When each specimen Was 
rubbed 1000 times reciprocally With GURASUKURU 
(tradename) of Johnson Co. Was not more than 0.5 ?gure. 
The change in surface resistivity When each specimen Was 
immersed in an aqueous NaOH solution of pH 12 at room 
temperature for 24 hours Was also not more than one ?gure. 
Further, no change Was observed in surface resistivity When 
each specimen Was placed in an oven of 120° C. for 96 
hours. 

Thus, these panels, having nothing the matter With their 
antistatic function, exhibit this function fully under any 
environmental conditions. 

In this example, In2O3 Was found to have the character 
istic of providing loWer resistivity than does SnO2. 

According to the present invention, the burning of coats 
can be carried out beloW 200° C. and hence completed (but 
surface-untreated) bulbs can be directly coated and highly 
durable antistatic ?lms can be formed With ease at loW costs. 
In addition, since, high-voltage electric charge generated on 
the thus treated panel surfaces of Braun tubes can be 
removed in a moment, the surfaces are prevented from 
fouling due to atmospheric dust or dirt and thereby the 
normal distinction of images can be retained and moreover 
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electric discharge to human bodies close the display panels 
and similar troubles can be avoided. 

EXAMPLE 2 

Referring to FIG. 2, another embodiment of the present 
invention is illustrated in detail. 

First, the front surface of the panel 7 of a cathode ray tube 
1 is cleaned by using an abrasive such as CeO2 and an alkali 
detergent such as (trademark, SILIRON HS supplied by 
Henkel-Hakusui Corp.). Then this surface is coated uni 
formly With an alcoholic solution containing at least one of 
SnO2, In2O3, and Sb2O3 and Si(OR1)4, Wherein R1 is alkyl, 
by using, for example, a spinner. The above solution Was 
dropped in an amount of about 10 ml for a 14-type cathode 
ray tube, the revolution of the spinner Was 600 rpm, and the 
coating period Was 1 minute. HoWever, the coating method 
is not limited to spin coating but may be dip coating or spray 
coating. The coated cathode ray tube Was burned prelimi 
narily at 100°—110° C. for 5 minutes to form a transparent 
conductive coat 2, Which is a substrate ?lm. This substrate 
cooling to about 50° C. Was spray coated at an air pressure 
of 3.5 kg/cm2 With an alcoholic solution of Si(OR1)4 so as 
to give a de?nite gloss. Then the tube Was subjected to main 
burning at 150°—200° C. for 30 minutes, thereby forming an 
anti-glare ?lm 8 having ?ne projections of SiO2 and high 
strength. 
As to re?ective properties of the thus formed anti-glare 

?lm 3, the 5° regular (specular) re?ectance Was 1.5%, Which 
is suf?ciently loW as compared With 4.5% said re?ectance of 
the untreated glass panel. That is, the anti-glare ?lm 8 Was 
found to have a good re?ection inhibiting function. Rubbing 
the surfacer of this ?lm 50 times With an eraser (Lion 
50—50) changed the 5° regular re?ectance by 0.1% only, 
proving the suf?cient strength of the ?lm and posing no 
problem relating to the anti-glare function. 

The antistatic function of the treated surface is illustrated 
beloW. FIG. 9, curve 17 shoWs the relation betWeen time 
(second) and surface potential after sWitch-off of the 20-type 
TV receiver according to this example (test conditions: 
temperature 21°—23° C., relative humidity 20—23%). Curve 
18 in FIG. 9 shoWs the electric charge decay characteristic 
(such relation as stated above) of a conventional tube, the 
panel surface thereof being untreated. As can be seen from 
curve 18, little change Was observed in surface potential for 
the conventional tube even after 300 seconds. In contrast, 
the surface potential for the tube according to the present 
invention, as shoWn by curve 17, drops to almost 0 kV in 5 
seconds. 

As illustrated above, it is possible according to the present 
invention to produce cathode ray tubes Which have on the 
front surface of each panel a ?lm superior in antistatic 
function and re?ection inhibiting function (anti-glare effect) 
as Well as in mechanical strength and are easy to manufac 
ture in large quantity at loW costs. 

EXAMPLES 3—6 

Transparent conductive substrate ?lms Were formed on 
the front surfaces of the panels (glass panels) of Braun tubes, 
as shoWn in Table 1, Examples 3—6. 

In Example 3, the conductive ?lm, constructed of SnO2, 
Was formed by CVD under the folloWing conditions: 

Apparatus used: Normal-pressure CVD apparatus 
RaW material organo-tin compound: Sn(CH3)4 

14 
Dopant: Freon gas 
Carrier gas: N2 
Substrate temperature (glass panel): 350° C. 
In Example 4, the ?lm, constructed of a thin SiO2 ?lm 

containing ?ne transparent conductive SnO2 particles, Was 
formed in the folloWing manner: 

(1) Composition of alcoholic solution of alkoxysilane 
Si(OR1)4: 

Ethanol (CZHSOH): 88 ml 
Ethoxysilane (Si(OC2H5)4): 6 ml 
Fine transparent conductive poWder of SnO2: 1.2 g 
Water: 6 ml 
(2) Application of solution on glass panel: 
Spinner at 500 rpm 
(3) Burning of coat: 160° C., 30 minutes 
While In2O3, Sb2O3, and their mixture Were also used as 

?ne transparent conductive poWders in place of SnO2, the 
results Were nearly equal. Therefore SiO2, as mentioned 
above, has been taken as a typical example. 

In Example 5, the ?lm Was formed by depositing an 
In2O3—SnO2 mixture on a glass panel, as mentioned above, 
by high-frequency sputtering using an In2O3—SnO2 (5 Wt 
%) compound target. 

In Example 6, the ?lm, constructed of a thin SiO2 ?lm 
containing aluminum nitrate Al(NO3)3.9H2O as a hygro 
scopic metal salt, Was formed in the folloWing manner: 

(1) Composition of alcoholic solution of alkoxysilane 
Si(OR1)4: 

Ethanol (CZHSOH): 88 ml 
Ethoxysilane (Si(OC2H4)4): 6 ml 
Metal salt, Al(NO3)3.9H2O: 1.2 g 
Water: 6 ml 
(2) Application of solution on glass panel: 
Spinner at 500 rpm 
(3) Burning of coat ?lm: 160° C., 30 minutes 
While AlCl3, Ca(NO3)2, Mg(NO3)2, ZnCl2 and their 

mixtures Were used as hygroscopic metal salts in place of 
aluminum nitrate, the results Were nearly equal. Therefore 
aluminum nitrate, as mentioned above, has been taken as a 
typical example. 

Subsequently, conductive substrate ?lms formed as stated 
above Were coated With re?ection inhibiting ?lms in the 
folloWing manner: 

Ethoxysilane [Si(OC2H5)4] is dissolved in ethanol, and 
Water for hydrolysis and nitric acid as a catalyst are added 
to prepare a solution. To this alcoholic solution are further 
added 1 Wt % of ?ne SiO2 particles (nearly sphere-shaped) 
screened to 500—1000 A in diameter and a suitable amount 
of acetylacetone as a dispersing medium to disperse the SiO2 
particles sufficiently. 

The thus prepared solution, the composition of Which is 
shoWn in Table 1, is dropped on each conductive substrate 
?lm and spread uniformly by using a spinner. 

Thereafter each coat is burnt in the air at 150° C. for about 
30 minutes to decompose the ethoxy-silane. Fine SiO2 
particles in the coat are ?xed ?rmly by a thin, uniform, 
continuous SiO2 ?lm resulting from the decomposition, 
forming ?ne projections at the surface. Electron microscopic 
observation revealed that the thus formed re?ection inhib 
iting ?lm has uniform projections oor depressions of 1000 
A1200 A height or depth and 500 A pitch at the outermost 
surface as shoWn in FIG. 3(b), Which is an enlarged vieW of 
a cross section shoWn in FIG. 3(a). In FIG. 3(b), 6 denotes 
the re?ection inhibiting ?lm, 6a denotes ?ne SiO2 particles, 
6b denotes a thin SiO2 ?lm formed by the decomposition of 
ethoxysilane, and 2 denotes the conductive substrate ?lm. 
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TABLE 1 

F amnle No. 

Comparative 
Item 3 4 5 6 Example 

Conduc- Main SnO2 SnO2 In2O3 + Hygroscopic Not formed 
tive sub- component SnO2 component 
strate in thin 
?lm SiO2 ?lm 

Forming CVD of Fine SnO2 Sputtering Hydrolysis 
method organo-tin poWder + of alkozy 

compound Hydrolysis silane 
of alkoxy 

silane 
Film 100 300 100 100 

thickness 
(A) 
Surface 108 1O8 1O7 1O10 
resistivity 
(Q/square) 

Composi- Solution of 50 5O 5O 5O 50 
tion of Si(OC2H5)4 
suspen- in ethanol 
sion for Dispersion 5O 5O 5O 5O 5O 
R.I.F.* medium 
(Wt %) (acetylacetone) 
Property Fine SiO2 1 1 1 1 1 

particles 

% (5* regular 
re?ection, 
550 nm) 

(increase of 
re?ectance 
by 50 times 
rubbing With 
eraser) % 
Time for 10> 10> 15> 25> 200> 
potential 
decay to 1 kV 
after sWitch 
off (sec.) 

Mark *R.I.F. means re?ection inhibiting ?lm 

Abeam of light of Wavelength 550 nm Was incident at an 
incident angle of 5° on the re?ection inhibiting ?lm formed 
as described above on said glass panel, and the re?ectance 
Was measured. The found re?ectance Was less than 0.4%. 

The re?ectances measured similarly but With the Wavelength 
varied Were less than 1% in the Wavelength range of 450 to 
650 nm as shoWn by curve I of FIG. 10. These values are 

adequate to satisfy re?ectance requirements for VDTs 
(visual display terminals). 

Subsequently, the surface of the re?ection inhibiting ?lm 
formed together With the underlying antistatic ?lm on said 
glass panel, as stated above, Was rubbed strongly and 
uniformly 50 times With an eraser (Lion 50—50). Resulting 
re?ectances, as shoWn by curve II of FIG. 10, showed shifts 
of only about 0.1—0.2%, Which pose no quality problem. 

Curve III of FIG. 10 shoWs, for comparison, plots of 
re?ectance of a similar glass panel but subjected to no 
re?ection inhibiting treatment. 

The reason for reducing the re?ectance of the glass panel 
by forming such a re?ection inhibiting ?lm as stated above 
over the panel surface is explained beloW. 

45 

55 

60 

Referring to FIG. 5, Which shoWs a cross section of the 
re?ection inhibiting ?lm, the re?ective index at positions A 
is that (no) of air and no is about 1. On the other hand, the 
refractive index at positions B, Where ?ne SiO2 particles are 
present in a packed state, is nearly equal to the refractive 
index ng=1.48 of glass (SiOZ). The refractive index in the 
unevenness part between planesA and B varies continuously 
according to the volume fraction of SiO2. That is, When 
extremely thin plates formed by slicing said unevenness part 
in parallel to planes A and B are supposed, the refractive 
index (mean value) of an arbitrary one of these supposed 
plates depends on the proportion of the volume occupied by 
the SiO2 part to the Whole volume of this plate. Therefore the 
refractive index in said unevenness part varies With said 
volume proportion of SiO2. When the refractive index (mean 
value) of the extremely thin plate C positioned inside and 
nearest the plane Ais denoted by n1 and the refractive index 
(mean value) of the extremely thin plate D positioned 
outside and nearest the plane B is denoted by n2, the 
condition that the re?ectance R at the surface of glass panel 
on Which the above stated re?ection inhibiting ?lm is 
formed becomes the minimum is: 
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Hence, When the condition 

is satis?ed, a non-re?ecting function (the ability to prevent 
the re?ection of external light completely) is given. 

In this case, the value n2/n1 depends on the shapes and 
siZes of projections or depressions. Therefore, projections or 
depressions having such a shape and siZe as to satisfy the 
equation ng=n2/n1 approximately can be formed by coating 
a suspension of ?ne SiO2 particles in an alcoholic solution 
of Si(OR1)4, folloWed by burning the coat, as described 
above. Thus it is conceivable that the re?ectance as loW as 
1% or less has been achieved by forming such ideal pro 
jections or depressions. 

The reason for the retention of high mechanical strength 
by the re?ection inhibiting ?lm according to the present 
invention is conceivably that Si(OR1)4 contained in the coat 
before burning is hydrolyZed as shoWn by the equation 

to form an SiO2 ?lm, Which acts as a strong protective coat. 
In addition, screened ?ne SiO2 particles effect the forma 

tion of ?ne uniform projections and thus the entire surface 
has a good re?ection inhibiting function. Further, the ?ne 
uniform siZe of SiO2 particles results in no surface that is 
more uneven than needs and loWers the degree of resolution. 

In the next place, the antistatic function shoWn in the 
bottom line of Table 1 is explained. FIG. 11 shoWs the 
relation betWeen time and surface potential after sWitch of a 
TV receiver. The curve number in FIG. 11 corresponds to the 
example number in Table 1. In the case of Comparative 
Example, the surface potential, after 200 seconds, still does 
not decay to 1 kV or beloW, that is, the coating ?lm has no 
antistatic function. Such panel surfaces adsorb dust or dirt 
from the atmosphere, do not release it, and hence become 
foul. Images Which these fouled panels display Will be hard 
to see. 

The process for the formation of re?ection inhibiting ?lms 
according to the present invention can be performed merely 
by adding ?ne SiO2 particles, commercially available, to an 
alcoholic solution of existing Si(OR1)4, and applying the 
resulting suspension on conductive substrate ?lms formed 
on completed bulbs, folloWed by burning the resulting coats, 
Without using any of harmful chemicals such as hydro?uoric 
acid. Thus the process can be operated With safety and at loW 
costs. 

The shape of ?ne SiO2 particles to use is not limited to 
spheric but may be irregular as shoWn in FIG. 6, Wherein 6a 
denotes ?ne SiO2 particles and 6b denotes a thin SiO2 ?lm. 
The average particle siZe is desired to be about 100—10,000 
A. When the particle siZe is less than about 100 A, the outer 
surface of the resulting ?lm Will be too smooth to exhibit 
sufficient re?ection inhibiting effect. On the contrary, When 
the particle siZe exceeds about 10,000 A, the light-diffusing 
effect of the resulting surface becomes too large and the 
degree of resolution as Well as the ?lm strength loWer. 

The method to apply the suspension of ?ne SiO2 particles 
in alcoholic Si(OR1)4 solution is not limited to spin coating, 
mentioned in the above examples, but may be any of dip 
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18 
coating, spray coating, and combination of these methods. 
Suitable temperatures for burning the coat are about 
50°—200° C. 

While Sn(CH3)4 Was used as a raW material in the 

formation of the conductive substrate ?lm for CVD purposes 
in above Example 3, it is possible, of course, to use other 
alkyltin compounds Sn(R1)4 or alkoxytin compounds 
SnORl)4 or alternatively, organic compounds of indium or 
antimony similar to organic compound of tin. Also the metal 
salt to add is not limited to salts of aluminum, calcium, 
magnesium, and Zinc; any metal salt may be used provided 
that it is hygroscopic. The addition of a transparent conduc 
tive poWder of tin oxide, indium oxide, or antimony oxide, 
as in Example 2, is favorable in particular since a thin SiO2 
?lm having good conductivity can be formed at relatively 
loW temperatures (50°—200° C.) in this case. 
As describe above, it is possible according to the present 

invention to produce cathode ray tubes provided With coats 
having an antistatic function due to conductive substrate 
coats and a re?ection inhibiting function due to re?ection 
inhibiting coats and are mechanically strong. In addition, 
this process uses no harmful chemical such as hydro?uoric 
acid and employs relatively loW treatment temperatures and 
simple and safety unit processes. Thus this process for 
producing such cathode ray tubes is ?tted for mass produc 
tion and the produced panels are superior in four resistance. 

EXAMPLES 7—10 

These examples illustrate embodiments Where the present 
invention is applied to the front surfaces of the panels (glass 
panels) of Braun tubes. 

Ethoxysilane [Si(OC2H5)4] is dissolved in ethanol and 
Water for hydrolysis and nitric acid as a catalyst are added 
to prepare a solution. To this alcoholic solution are added 1 

Wt % of ?ne SiO2 particles (nearly spheric) screened to 
500—1000 A in diameter and a suitable amount of acetylac 
etone as a dispersing medium. 

To the above alcoholic solution, each of different com 
pounds shoWn in Table 2 Were added in a predetermined 
amount prior to the addition of ?ne SiO2 particles. Table 2 
shoWs a comparative example Wherein no material for 
antistatic purposes Was added, besides Examples 7—10. 

Each of compounded suspensions shoWn in Table 2 is 
dropped on the glass panel, and spread uniformly by a 
spinner. 

Thereafter the resulting coat is burnt at 150° C. for about 
30 minutes to decompose the ethoxy-silane. The ?ne SiO2 
particles in the coat are ?xed ?rmly With a thin uniform 
continuous ?lm of SiO2 resulting from the decomposition, 
thus forming ?ne projections or depressions over the glass 
panel. Electron microscopic observation of a cross section of 
the thus formed re?ection inhibiting ?lm revealed that 
uniform projections or depressions of 1,000 A1200 A in 
height or depth and 500 A pitch Were formed at the outer 
surface of the re?ection inhibiting ?lm, as shoWn in FIG. 
7(b), Which is an enlarged vieW of the part shoWn in FIG. 
7(a). In FIG. 7(b), 6 denotes the re?ection inhibiting ?lm, 6a 
denotes ?ne SiO2 particles, and 6b denotes the thin SiO2 ?lm 
resulting from the decomposition of tetraethoxysilane and 
containing an antistatic additive. 
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TABLE 2 

F amnle No. 

Comparative 
Item 7 8 9 10 Example 

Compo- Addi- Solution of Si(Oc2H5)4 in 50 50 50 50 50 
nent tive ethanol 

(Wt %) Al(NO3)3-9H2O (Nitrate 0.5 0.5 — — — 
of AlCl3 (chloride) — 0.2 — — — 

suspen- AlO(CH3COO)4-4H2 O — — 0.7 — — 

sion (carboxylate) 
SnO2 (conductive metal — — — 1.0 — 

oxide) 
Dispersing medium, Acetylacetone 50 50 50 50 50 
Fine SiO2 particle 1.0 1.0 1.0 1.0 1.0 

Pro- Re?ectance (%), 5* regular 0.5> 0.5> 0.5> 0.5> 0.5> 
perty re?ection, 550 nm 

Surface resistivity (Q/square) 1 x 109> 1 x 108> 1 x 109> 1 x 107> 1 x 1012 
Strength (increase in +0.1> +0.2> +0.1> +0.2> +0.2> 
re?ectance When surface is 
rubbed 50 time With eraser) 

Re?ectance Was measured by casting a beam of light of 
Wavelength 550 nm at an incident angle on this re?ection 
inhibiting ?lm formed on said glass panel. The found 
re?ectance Was below 0.5% as shoWn in Table 2. Further, the 
re?ectances measured similarly but With the Wavelength 
varied Were less than 1% in the Wavelength range of 450 to 
650 nm as shoWn by curve I of FIG. 10. These values are 
adequate to satisfy re?ectance requirements for VDTs. 

Subsequently, the surface of the re?ection inhibiting ?lm 
formed on said glass panel Was rubbed strongly and uni 
formly 50 times With an erase (Lion 5050). Resulting 
re?ectances, as shoWn by strength in Table 2 and curve II of 
FIG. 10, shoWed shifts of only about 0.1—0.2%, Which pose 
no quality problem. For comparison, the same test Was made 
on a similar glass panel surface roughened by a conventional 
etching process. In this case, the re?ectance Was 2% 
increased by one rubbing With the eraser. The rubbing 5 
times gave the same re?ectance as that of the surface of 
untreated glass panel, re?ectances of Which are as shoWn by 
curve III of FIG. 10. 

The reason for reducing the re?ectance of the glass panel 
by forming such a re?ection inhibiting ?lm as stated above 
can be considered to be the same as explained in Examples 
3—6. 

The loW surface resistivity, as shoWn in Table 2, has been 
achieved conceivably because antistatic components from 
the suspension act effectively and do not largely affect the 
re?ection inhibiting function and the ?lm strength. 

Such re?ection inhibiting ?lm can be formed directly on 
completed bulbs merely by adding ?ne SiO2 particles, 
commercially available, to an alcoholic solution of existing 
Si(OR1)4, applying the resulting suspension, folloWed by 
burning the resulting coats, Without using any harmful 
chemical such as hydro?uoric acid. Thus this ?lm forming 
process can be operated With safety and at loW costs. 

While the use of Si(OR1)4 Where R1 is ethyl has been 
illustrated in the above examples, alkoxysilanes Si(OR1)4 
having 1 to 5 carbon atoms in R1 are useful as stated before. 
HoWever, since the viscosity of the alcoholic solution 
increases slightly With an increase in n, it is recommendable 
to choose an alcohol ?tted as a solvent for the alkoxysilane 
to use in consideration of the workability. 

Moreover, While salts of aluminum have been illustrated 
as typical metal salts Which are additives to produce anti 
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static effect, other hygroscopic salts of groups II and III 
metals of the periodic table achieve equivalent antistatic 
effect. As to conductive metal oxides also, SnO2 has been 
illustrated as a representative in the above example, other 
generally knoWn metal oxides, e.g. In2O3, Sb2O3, complex 
metal oxides have perovskite type structures such as 
LaNiO3, La1_xSrxCoO3 (resistivities of these compounds are 
all 10-4 Qcm at normal temperature) may be used. In these 
examples, the shape of ?ne SiO2 particles, suspension 
coating method, and coat burning temperature and period 
are the same as in Examples 3—6. 

According to the present invention, it is possible to 
produce image display panels overlaid With re?ection inhib 
iting ?lms Which are superior in re?ection inhibiting effect 
and in mechanical strength and also have an antistatic 
function. Moreover, these display panels can be produced by 
a simple safety process Without using any harmful chemical 
such as hydro?uoric acid, hence being best suited for mass 
production and also superior in antifouling property. 
What is claimed is: 
1. An image display panel having an antistatic [?lm] coat 

comprising a SiO2 coat of transparent and electroconductive 
properties on the front surface of said panel; said coat 
containing ?ne particles exhibiting or capable of absorbing 
moisture to impart electroconductivity, all of said ?ne par 
ticles exhibiting or capable of absorbing moisture to impart 
electroconductivity consisting essentially of at least one 
compound selected from electroconductive metal oxides and 
hygroscopic metal salts capable of absorbing moisture to 
impart electroconductivity to said coat. 

2. The image display panel of claim 1, Wherein the 
antistatic coat itself either has the non-glare function or is 
overlaid With a non-glare coat. 

3. The image display panel of claim 2, Wherein the 
non-glare coat overlaid on said antistatic coat comprises a 
thin SiO2 ?lm Which contains ?ne SiO2 particles of 100—10, 
000 A in diameter; said particles being coated by said ?lm 
so as to ?x on the surface of said panel. 

4. The image display panel of claim 3, Wherein the 
thickness of said antistatic coat is up to 2000 A and the 
amount of ?ne SiO2 particles contained in the non-glare coat 
is in a range of 0.01—1 mg/cm2. 

5. The image display panel of claim 4, Wherein the 
thickness of the antistatic coat is 50—500 A and the amount 
of said ?ne SiO2 particles is in a range of 0.1—0.3 mg/cm2. 
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6. The image display panel of claim 1, wherein said at 
least one compound is one selected from the group consist 
ing of tin oxide, indium oxide, antimony oxide, chlorides, 
nitrates, sulfates, and carboxylates of metals of groups II and 
III of the periodic table. 

7. The image display panel of claim 1, Wherein the content 
of said at least one compound in said SiO2 ?lm is in a range 
of 0.01—1.0 mg/cm2 area of the ?lm. 

8. The image display panel of claim 1, Wherein the 
antistatic coat is formed as a thin SiO2 ?lm having also 
re?ection inhibitory function (and containing further ?ne 
SiO2 particles of 100—10,000 A in diameter in addition to 
said at least one compound. 

9. The image display panel of claim 8, Wherein said at 
least one compound is one selected from the group consist 
ing of salts of metals of the groups II and III of the periodic 
table, tin oxide, indium oxide and antimony oxide. 

10. The image display panel of claim 8, Wherein said SiO2 
?lm contains 0.01 to 1.0 mg/cm2 of said ?ne SiO2 particles 
and 0.01 to 1.0 mg/cm2 of said compound, respectively. 

11. The image display panel of claim 10, Wherein the 
amount of said ?ne SiO2 particles contained is 0.1—0.3 
mg/cm2 and the amount of said at least one compound of 
?ne particles contained is 0.15—0.3 mg/cm2. 

12. The image display panel of claim 2, Wherein the 
antistatic coat has itself a non-glare function, and said 
antistatic coat has ?ne projections on its surface and contains 
?ne particles of at least one metal oxide selected from SnO2, 
In2O3 and Sb2O3. 

13. The image display panel of claim 1, Wherein said 
antistatic coat contains ?ne particles of at least one electro 
conductive metal oxide selected from SnO2, In2O3, and 
Sb2O3 and said SiO2 coat is formed by applying an alcoholic 
solution of alkoxysilane [Si(OR1)4, Wherein R1 is alkyl] on 
the front surface of panel, followed by heat treatment of the 
resulting coat at temperatures of up to 200° C. 

14. The image display panel of claim 1, Wherein said at 
least one compound is selected from the group consisting of 
tin oxide, indium oxide and antimony oxide. 

15. The image display panel of claim 1, Wherein said at 
least one compound is selected from the group consisting of 
chlorides, nitrates, sulfates and carboxylates of metals of 
groups II and III of the Periodic Table. 

16. A process for producing image display panels Which 
comprises applying a suspension of ?ne particles of at least 
one of electroconductive metal oxides and hygroscopic 
metal salts in an alcoholic solution of alkoxysilane on the 
front surface of panel, folloWed by heat treatment of the 
resulting coat to form an antistatic ?lm comprising a trans 
parent electroconductive SiO2 coat on the front surface. 

17. The process of claim 16 Which comprises forming 
further a non-glare ?lm on the antistatic ?lm. 

18. The process of claim 17, Wherein the formation of a 
non-glare ?lm comprises the steps of; dispersing ?ne SiO2 
particles of 100—10,000 A in diameter in an alcoholic 
solution of alkoxysilane Si(OR1)4, Wherein R1 is alkyl, 
applying the suspension on the antistatic ?lm Which is the 
transparent substrate formed on the panel; and heating the 
resulting coat to decompose the Si(OR1)4, forming a thin 
SiO2 ?lm, thereWith covering and ?xing the ?ne SiO2 
particles. 

19. The process of claim 18 Wherein the hygroscopic 
metal salts are chlorides, nitrates, sulfates, and carboxylates 
of metals of groups II and III of the period table and the 
transparent conductive metal oxides are of tin, indium, and 
antimony. 

20. The process of claim 16, Wherein said suspension is 
prepared by dissolving or dispersing 0.05—7% by Weight of 
the metal oxide or metal salt in the alcoholic solution of 
alkoxysilane. 
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21. The process of claim 16, Wherein the ?rst step 

comprises applying the suspension prepared by further add 
ing a ketone or ethyl Cellosolve as a dispersing medium for 
the metal salt and metal oxide to the alcoholic solution and 
also adding Water and, as a catalyst, an inorganic acid for 
facilitating the hydrolysis of Si(OR1)4. 

22. The process of claim 18, Wherein said suspension is 
prepared by dispersing 0.1—10% by Weight of the ?ne SiO2 
particles in the alcoholic solution of Si(OR1)4. 

23. The process of claim 18 or 22, Wherein R1 of the 
alcoholic solution is ethyl alcohol. 

24. The process of claim 22, Wherein said suspension is 
prepared by further adding a ketone or ethyl Cellosolve as a 
dispersing medium for the ?ne SiO2 particles and also 
adding Water and an inorganic acid for facilitating the 
hydrolysis of Si(OR1)4. 

25. The process of claim 16, Which said suspension is 
applied by spin coating, dip coating, spray coating, or 
combination of these coating methods and the heat treatment 
of coating surface is conducted at 50°—200° C. 

26. The process of claim 16, Wherein said antistatic ?lm 
is formed by the steps Which comprises dispersing ?ne SiO2 
particles of 100—10,000 A in diameter in an alcoholic 
solution of Si(OR1)4 Wherein R1 is alkyl; and also dispersing 
particles of at least one compound selected from hygro 
scopic metal salts and electroconductive metal oxides, 
applying the resulting suspension on the antistatic ?lm, 
heating the resulting coat to decompose the Si(OR1)4 and 
forming a thin SiO2 ?lm to coat ?ne SiO2 particles in order 
to ?x them on the surface of said panel, Whereby said 
antistatic ?lm also has a non-glare function. 

27. The process of claim 27, Wherein said at least one 
compound is one selected from the group consisting of 
chlorides, nitrates, sulfates, carboxylates of metals of groups 
II and III of the periodic table and the oxides of tin, indium, 
and antimony. 

28. The process of claim 27 the said ?ne SiO2 particles in 
the alcoholic solution of Si(OR1)4 is contained from 0.1 to 
10% by Weight and said at least one compound in that 
solution is from 0.05 to 7% by Weight. 

29. The process of claim 28, Wherein said ?ne SiO2 
particles is contained in a range of from 1 to 3% by Weight 
and said at least one compound from 1.0 to 2.0% by Weight. 

30. The process of claim 26, Wherein R1 of the Si(OR1)4 
is ethyl and the alcohol component of the alcoholic solution 
consists mainly of ethyl alcohol. 

31. The process of claim 30, Wherein said suspension is 
prepared by further adding a ketone as a dispersing medium 
for the ?ne SiO2 particles to the alcoholic solution, Water 
and an inorganic acid, as a catalyst, for facilitating the 
hydrolysis of Si(OR1)4. 

32. The process of claim 26, Wherein said suspension is 
applied by spin coating, dip coating, spray coating, or 
combination of these coating methods and the heat treatment 
of coating surface if conducted at 50°—200° C. 

33. The process of claim 17, Wherein said antistatic ?lm 
is formed on the front surface of an image display panel by 
applying an alcoholic Si(OR1)4 solution, Wherein R1 is 
alkyl, containing at least one of SnO2, In2O3, and Sb2O3 on 
the front surface, and burning the coat preliminarily, and 
further said nonglare ?lm is formed on the preliminarily 
burnt coat by applying an alcoholic solution of Si(OR1)4 by 
spray coating, and burning the Whole coat fully, thereby 
forming ?lm projections of SiO2 at the outermost surface. 

34. The process of claim 16, Wherein the suspension is a 
dispersion of ?ne particles of at least one of SnO2, In2O3, 
and Sb2O3 in an alcoholic solution of alkoxysilane Si(OR1) 
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4, wherein R1 is alkyl, and the heat treatment is carried out 
at temperatures of up to 200° C. 

35. The process of claim 6, Wherein said suspension 
includes an electroconductive metal oxide selected from the 
group consisting of tin oXide, indium oXide and antimony 
oxide. 

36. The process of claim 16, Wherein said suspension 
includes a hygroscopic metal salt selected from the group 
consisting of chlorides, nitrates, sulfates and carboXylates of 
metals of groups II and III of the Periodic Table. 

37. The image display panel of claim 1, wherein said ?ne 
particles exhibiting or capable of absorbing moisture to 
impart electroconductivity consist essentially of electrocon 
ductive metal oxides. 

38. The image display panel of claim 37, wherein the 
antistatic coat itself either has the non-glare function or is 
overlaid with a non-glare coat. 

39. The image display panel of claim 37, wherein the 
antistatic coat is overlaid with a non-glare coat. 

40. The image display panel of any of claims 37 to 39, 
wherein the content of said at least one compound in said 
SiO2 ?lm is in the range of 0.1—1.0 mg/cm2 area of the ?lm. 

41. The image display panel of any of claims 37 to 39, 
wherein the content of said at least one compound in said 
SiO2 ?lm is in the range of 0.15—0.3 mg/cm2 area of the ?lm. 

42. The image display panel of any of claims 37 to 39, 
wherein said antistatic coat has itself a non-glare function, 
and said antistatic coat has ?ne projections on its surface 
and contains ?ne particles of at least one metal oxide 
selected from SnO2, In2O3 and Sb2O3. 

43. The image display panel of any one of claims 37 and 
39, wherein said ?ne particles consist essentially of at least 
one metal oxide selected from Sn02, In203 and Sb203. 

44. The image display panel of claim 37, wherein said 
antistatic coat contains ?ne particles of at least one elec 
troconductive metal oxide selected from SnO2, In2O3 and 
Sb2O3 and said SiO2 coat is formed by applying an alcoholic 
solution of alkoxysilane (Si(OR1))4, wherein R1 is alkyl on 
the front surface of panel, followed by heat treatment of the 
resulting coat at temperatures of up to 200° C. 

45. The image display panel of claim 39, wherein said ?ne 
particles consist essentially of at least one metal oxide 
selected from SnO2, In2O3 and Sb2O3; and wherein said 
antistatic coat has a thickness up to 2000 

46. The image display panel of claim 45, wherein said 
antistatic coat has a thickness of 50—500 

47. The image display panel of claim 37, wherein said 
antistatic coat is overlaid with a SiO2 ?lm. 

48. The image display panel of claim 47, wherein said 
SiO2 ?lm has ?ne projections. 

49. The image display panel of claim 47, wherein said ?ne 
particles consist essentially of at least one metal oxide 
selected from SnO2, In2O3 and Sb2O3; and wherein said 
antistatic coat has a thickness up to 2000 

50. The image display panel of claim 47, wherein said 
antistatic coat has a thickness of 50—500 

51. The image display panel of claim 48, wherein said ?ne 
particles consist essentially of at least one metal oxide 
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selected from SnO2, In2O3 and Sb2O3; and wherein said 
antistatic coat has a thickness up to 2000 

52. The image display panel of claim 48, wherein said 
antistatic coat has a thickness of 50—500 

53. An image display panel having an antistatic ?lm 
comprising a SiO2 coat of transparent and electroconductive 
properties on the front surface of said panel,' said coat 
containing ?ne particles of at least one compound selected 
from electroconductive metal oxides and hygroscopic metal 
salts capable of absorbing moisture to impart electrocon 
ductivity to said coat, wherein said antistatic cost is pro 
duced by applying a suspension of ?ne particles of at least 
one of electroconductive metal oxides and hygroscopic 
metal salts in an alcoholic solution of alkoxysilane on the 
front surface of panel, followed by heat treatment of the 
resulting coat to form an antistatic ?lm comprising a trans 
parent electroconductive SiO2 coat on the front surface. 

54. The image display panel of claim 53, wherein the heat 
treatment of the resulting coat is conducted at 50 °—200° C. 

55. The image display panel of claim 53, wherein the heat 
treatment of the resulting coat is conducted at 160 °—180° C. 

56. The image display panel of claim 53, wherein the heat 
treatment of the resulting coat is conducted without reaching 
a temperature of 500° C. 

57. An image display panel having an antistatic ?lm 
comprising a SiO2 coat of transparent and electroconductive 
properties on the front surface of said panel,' said coat 
containing ?ne particles of at least one compound selected 
from electroconductive metal oxides and hygroscopic metal 
salts capable of absorbing moisture to impart electrocon 
ductivity to said coat, wherein said antistatic cost is pro 
duced by applying a suspension of ?ne particles of at least 
one of electroconductive metal oxides and hygroscopic 
metal salts in a solution of alkoxysilane on the front surface 
of panel, followed by heat treatment of the resulting coat 
without reaching a temperature of 500° C. to form an 
antistatic ?lm comprising a transparent electroconductive 
SiO2 coat on the front surface. 

58. The image display panel of claim 57, wherein the heat 
treatment of the resulting coat is conducted at 50 °—200° C. 

59. The image display panel of claim 5 7, wherein the heat 
treatment of the resulting coat is conducted at 160 °—180° C. 

60. The image display panel of any of claims 1—15, 
wherein said image display is a cathode ray tube. 

61. The image display panel of any of claims 37 to 39, 
wherein said image display is a cathode ray tube. 

62. The image display panel of claim 40, wherein said 
image display is a cathode ray tube. 

63. The image display panel of claim 41, wherein said 
image display is a cathode ray tube. 

64. The image display panel of claim 42, wherein said 
image display is a cathode ray tube. 

65. The image display panel of claim 43, wherein said 
image display is a cathode ray tube. 

66. The image display panel of any of claims 44 to 59, 
wherein said image display is a cathode ray tube. 

* * * * * 


