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COLOR CATHODE RAY TUBE EQUI PPED W TH FI ELD LEAK
_PREVENTI NG COATI NG 7 BACKGROUND OF % W Field of
t..the Invention: The present invention relates to p cat de ray
tube equipped wth a field | eak preventing coating film
particularly to a color cathode ray tube equipped with a l,% d Ieak
preventing coating film adhering a doubl e coating filmconposed of a

conductive i gepreR! airkbpe Rag' TuBkCEo¥ideRn WireCian yearecond | ayer
on the surface o? a faceplate of a panel sectlon /ESCI‘I ption of Rel ated
de
rst

Art: Hi therto, there has Pﬁfﬁﬁw e? ray tube on which a
doubl e coating filmconposed a high-tetrac |ve | ayer and a
|l ow-refractive second | ayer is adhered on the outer surface of a faceplate

of a panel section to prevent glare on the faceplate, to prevent electric
charge to prevent electri %3' shock fb%m#ggrri rll\& i n et o;Jrc]gi ggtitt"raef ection
;3ﬁgﬁ:gheo?n?héocg?ﬂgggstray t ube haV|hg t he conventlohal doubl e coating
filmis aiekdeof henivverttone of |ight caused by the double coating
i The present invention relates to a color cathode ray
tube equipped with a field leak preventing coating film
and more particularly to a color cathode ray tube
equipped - with a field leak preventing coating £ilm
adhering a _dq'uhle coating film composed of a conductive
high-refractive first layer and a low-refractive second
“layer on the surface of a faceplate of a panel section.
Description of Related Art:

Hitherto, there ‘has been known a cathode ray tube on
which a double coat-iilg film composed a high-refractive
first layer and a low-refractive second layer is adhered
on the outer surface of a faceplaté of a panel section to
prevent glare on the faceplate, to prevent electric
charge- to prevent' electrical shock from occurring in
touching the facéplate and to contrast a displayed image.

Here, the anti-reflection function of the cathode
ray tube having. the conventional double ceating fiim -ig

achieved by interference of light caused by the double

coating film.



2 The electrical <charge preventing function for preventi
el ectrical shock of the cathode ray tube having the double coating
achi eved by reducing the surface sheet resistance (hereinafter abb
as a surface resistance) of the conductive high-refractive first

10[err] to 10[err] / [err] Dby using the conductive high-refractive first
into which conductive partic?es I n which tin oxide (SnQ2) and

| ayer
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As the surface treat nt fil med
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first layer to 104 to 108 Q/0 by using the conductive

high-refractive first layer into which conductive
par;'t-icles in which tin oxide (SnO;) and antimony oxide
(Sb203) af:-e combined or con&uctive particles in which tin
oxide (Sno;) -'a-nd indium oxide (In;0;) are combined for
example is mixed as the high -refractive first layer
within the double coating film composed of the high-
refractive first layer and the low-refractive second
layer.

Further., the function- for highly contrasting the
displayed image in the cathode ray tube having the
conventional double coating film is achieved by mixing a
certain amount of pigment of a specific color into the
high-r.fefractive first layer within the double coating
£ilm.

As the surface treatment film formed on the outer
face of the faceplate of the panel section of such color
cathode ray tube, there have been known 1) one which is

obtained by forming a conductive film having a resistance

on the



cat hode ray tube, there have been known 1) one which is obtained by
formng a conductive filmhaving a resistance

3 of about 1 x 10[err] [/[err] by neans of sputtering, evaporation or the
| i ke to prevent electrical charge and to suppress | eakage of

el ectromagnetic wave and by formng thereon a nulti-layered filmin which
a lowrefractive filmand a high-refradtive filmare |aninated, 2) one

whi ch i s ofohibtutedt by 103 MMl abpERGansabifngputitdrdhng heevaperatioe of the
panel by neans of CVD or the like as a conductive filmand by |am nating

~thereon a_high refractive fil or one which is t gi ne mng a
conduct i P& 11 §§7£ a‘p.BI ﬁ‘%’?@( e@%oﬂtﬁ%&ﬁ%‘ V\ﬁ*iﬁgﬁa#?cl &5 %fgéﬁ:%%/ger (Ag)
whose specific resistance is |low are dispersed by _ application neans such
as spin dGAKAGP Ll BieFLrAMAGNeLRE, MFVe, andh bt form IShRReR R of
silica (Siclfiéﬂ) by _applying by neans of spin coating or the Iike.
It is nomadtirkayered cEREB| i@ cehichafs Yow-refagactivyry) fikm and a
above-nentioned functions have been disclosed in Japanese Patent
Lai d- Operhighs-refractives13bilm Hare 5-lambtdediei .2 b- 3ABO0Swhhch Neis
7-312170. Beside them there has been al so known a cathode ray tube
whi ch pr ebtdinesh byt efdrming i &1 NESRNebatedgWiEiflin oni the adioete faget ube
fromleaking fromthe outer face of
of the panel by means of CVD or the like as a conductive
film and by laminating thereon a high refractive film, or
3) one which is obtained by forming a conductive film by
applying a ,soiution in which particles of silver (Ag)
whose specific resistance is 1low are dispersed by
application means such as spin coating and by forming
thereon a low-refractive layer made of silica (SiOz) by
applying by means of spin coating or the like.

It is noted that the technological means for
achieving the above-mentioned functions have been
disclosed in Japanese Patent Laid-Open Nos. Hei. 3-93136,

Hei. 5-113505, Hei. 5-343008 and Hei. 7-312170.

Beside them, there has been also known a cathode ray
tube which prevents an electric field generated within
the cathode ray tube from leaking from the outer face of
the faceplate of the panel section, i.e. a cathode ray
tube having a field leak preventing coating film, by

adhering and forming a double coating film composed of a



the faceplate of the panel section, i.e. a cathode ray tube having a field
heak preventing coating film by adhering and form ng a doubl e coating
filmconposed of a hi gh-refractive first |ayer and a

| ow-refractive second |ayer on the outer face of the faceplate of the
panel section and by using a conductivg high refractive first |layer in
which netal particles are m xed as the

) refractive first rto
reduce t Helghrrefeactive: figst olayes uét iAW E LIS LR ¢ PFE°¥‘Er st

layer to less than 1 x 10[err] /[err] and an exanple thereof is described
in a maghayer 'omdther icaitewt facel 'ofjothesfaceplate Agfusthe Paovegl pp.
68-71. By the way, the above-nentioned cathode ray tube having the

doubl e cogéttiohi latdhasy had ingor@btenmdukativeal highighe fbact bveludtirss
hi gh-refractive first layer into which the conductive particles in which

tin oxidej4wBfP)in aRHidh! iNOEYL Opade icHser 416l eiiddd aas comdi hdgher the

conductive “particles in which tin oxide (SnQ2) and i ndi um oxi de

(Inferr] Qg #L&i{,& Qv efafer DPPhGubs Treedshprasad rasiidtanda gh-

refractive first layer, 1t 1sTunable to prevent the electric field

gener at edy i f%et&mﬁﬂ% hAYnL RS c¥Tvd REBE {Paybe b Sdaslrom the

out er fac

than 1 x 103 Q/[] and an example thereof is described in a

ma.gazine "Industrial Material" vol. 44, No. 9 (August,
1996) pp: 68-71.

By the tgiay, the above-mentioned cathode ray tube
having the double éoating film has had a problem that
although ‘the conductive high-refractive first layer into
which the conductive particies in which tin oxide (Sn0j)
and antimony oxide (Sb;0;) are combined or the conductive
paniclés in which tin oxide (Sn0;) and indium oxide
(Inz03) are combined for example is mixed is used as the
high- refractive first layer, it is unable to prevent the
electric field génerated within the cathode ray tube from
leaking to the outside fro:h- the outer face of the
faceplate of the éanel section in the conductive high-
refractive first layer because the surface - sheet
resistance of the conductive high-refractive first layer

is 1 x 104 to 109 Q/(.



facepl ate of the panel section in the conductive high- ThieSHe&Qiaéygani r st

|l ayer because the surface sheet resistance of the c ' eplaced
hi gh-refractive first layer is 1 x 10[err] to 10[err] ,ﬂ{”’””/
5 The prior art cathode ray tube having the Ti

prevention coating filmusing particles_of silver (Ag) also has had a
problem that the fil mdoes not provide 3nough nmechani cal strength.

The prior art Thehpdioragrtupathadengayhtubec htving thertield i keakoati ng
fil mhas had anot her probl emthat al though it allows a high contrast to

be obtai nareventingpressing Hidek @dlsey dlasa hady aol problemhetitat hode
ray tube which 1is caused by the double coating film conposed of the

conduct i 1 thaigh efitaCinaye bél isddY@s adlbhthedé OWdel kagkl Veusegond

| ayer al ong the increase”of reflection of external [ight on the

{1 uor escqply g eqhe Wil 188K J6AN €144 OBHANY IpAthuBY T Efe! i 0Nt

absorptivity of the netal particl conductive

hi gh-ref rﬁffﬂ’@ef i' sHedt?Y ClesilEaRldY k" e conductive high-
refractive first layer is less than 1x 103 Q/ [0, the

conductive high-refractive first layer causes aged
degradation of the surface sheet resistance because the
surface thereof is in an active state and is apt to be
oxidized because the conductive metal particles mixed in
the conductive high-refractive first layer has a particle
gize of less than 100 nm.

.The prior art cathode ray tube having the field leak
preventing coating film has had another problem that_
although it allows .a high contrast to be obtained by
suppressing black color of a body color of the cathode
ray tube which is caused by the double coating film
composed of the conductive high-refractive first layer
and the low-refractive second layer along the increase of
reflection of external liéht on the fluorescent screen
within the faceplﬁte from standing out by the ;ight
absorptivity 6f the metal particles mixed into the
conductive highQrefréctive first layer, the body color of
the cathode ray tube is colored to a color other than

black because a spectral transmittance of the mixed metal



the cathode ray tube is colored to a color other than bl ack because a
spectral transmttance of the m xed netal particle layer differs
dependi ng on wavel ength of the |light. For instance, when the spectral
transm ttance of the layer of the mxed netal particle is | ow around 420
nm of wavel ength and shows a peak of absorption, the double coating film
conposed of the high-refractive first Iéyer and the lowrefractive second
| ayer turRagkicle Hayembdiffersr dependingadunjusmayelengtie difspthe.

The prior art color cathode ray tube having the structure 1) descri bed
above has kight. prBoreninskances| whemhthe epketirhleltransmititiandgg asg and
electric charge and suppresses the | eakage of el ectromagnetic wave, its

product i orcif@slayer’ efaritd! Hikedmetle G ¥icld hogle1okaiddifa Nayhng the
structure 2) described above has had a problemthat it requires a nunber

Of 21 obo I O Tidel LiGCHESh ool LISl 5t AUBRBRLILY, 2l ¢
i 11 cul 1 SOHEME ik Slg CPPEY, BEHoBERHT of hel Hash HREAANE (889t e
t hough itﬁafgfxgﬁﬁiéﬁgcfg%-fgféggkive second layer turns out to be
amber color, a hue inadequate for the display.
| The prior art color cathode ray tube having the
structure. 1) described above has had a problem that
although it :effectively' prevents glare and electric
charge and suppresses the leakage of electromagnetic wave,’
its production cost is remarkably high. The color cathode
ray tube having the structure 2) described above has had
a problem tpat it requires a number of steps for forming
the NESA coat and fhe multi-layéred film and that a
désired performance cannot be fully obtained. The color
cathode ray tube having the structure 3) described above
has had a problém that it is difficult to maintain the
initial performance for a long period of time, though its

production cost is low.

SUMMARY OF THE INVENTION
Accordingly, it is a primary object of the present
invention to provide a cathode ray tube equipped with a

field leak preventing coating film which permits to



SUMMARY OF THE | NVENTI ON Accordingly, it is a primary object of the
present invention to provide a cathode ray tube equi pped with a field

| eak preventing coating filmwhich permts to prevent aged
deterioration of a surface sheet resistance of a conductive

hi gh-refractive first layer within a double coating film conposed of the
conductive high- refractive first layer7and a | owrefractive second | ayer.

It is a sprewentyagedecietdridmatiictbest an\Rirfade { $hedt Ovieddstanakehode ray
tube equipped with a field leak preventing coating filmwhich permts to

prevent tdf ageccomthict ive ath fh-HefhfoSivd aCﬁ.-}g%?etlarg%? Shfmﬁnof..?t he
e e

conductive high-refractive first layer wthin t dou coating-film
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| ow-refractive secon yer and to" preve

t ube f ' : £Ql I der t hi the fi bject, th
nvent | vt SEERRs 48, BEE0 b Lavsr: AR, Re SpvEPaRFast LiPeSeROPg LodBE ng 111 m
i's provided mﬁ%@ first neans in which a conductive high-refractive first
|l ayer is forme b§sn?x?ﬁ§°B§FFWb99§eQE Hhethp pEetent: AnVeRkHAR Kbl e

metal elenents_of gold
provide a cathode ray tube equipped with a field leak

preventing coating film which permits to prevent the aged
deierioration of the surface sheet resistance of the
conductivé high-refractive first layer within the double
coating film composed of the conductive high-refractive
first layer and the low-refractive second layer and to
prevent a body color of the cathode ray tube from being
colored.

In order to achigve the first object, the inventive
cathode ray tube haviﬁg the field leak preventing coating
film is prqvided with first means in which a conductive
high-refractive first layer is formed by mixing particles
of one or more metals among noble metal elements of gold
(Au), silver (Ag) or platinum (Pt) in adhering a double
coating film composed of the conductive high-refractive
first_layer mainly composed of the metal particles and a
low-refractive second layef.

According to the first means, because the particles
ot'one or more metals among the noble metal elements of

gold (Au), silver (Ag) or platinum (Pt) which are



(Au), silver (Ag) or platinum (Pt) in adhering a double coating film
conposed of the conductive high-refractive first layer mainly conposed of
the netal particles and a |owrefractive second | ayer. According to
the first neans, because the particles of one or nore netals anong the
noble nmetal elenments of gold (Au), s%lver (Ag) or platinum (Pt)
which are ] : S 8 chemically stable are
used as tFReMEFallyptablesaze uaed %%nﬁh%tpﬁéaﬂiéﬁﬁ@ﬁq¥%ﬁi%€ Ehest

| ayer, the surface sheet resi stance of the conductive high-refractive
first |ayeondugkivechighvrefractive firstr|layersr rghensertasersheeh fiel d
| eakage preventing function and no aged deterioration of the surface
sheet resesistancefl ofhdheonchmduoeive ghigh-refractiive ffisst | hggeri s
caused in the sanme tine. Further, in order to achieve the second

bj ect, [ i d t hay.is ' ,
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doubl e coating fil mconpgosed of a .,conductive high-refractive first |ayer
i n whi ch }82K39¢ PER¥PBELRF fupctdeny And PBw-algédE ATELUARLIRM | 9Fer on

the outer face of the faceplate of the panel section, by forming the
conducti Vehehigfckage a@hegt mesdstancg eof pfhe prepdgctive high-

refractive first layer is caused in the .same time.
| Further, in order to achieve the second object, an
inventive- cathode ray tube having the field 1leak
preventing coating film is provided with second means by
adhering a double coating film composed of a conductive
.high-refractive first layer in which metal particles are
- mixed and a low-refractive second layer on the outer face
of the faceplate of the panel section, by forming the
conductive high-refractive first la_yef by mixing
particles of one or more metals among noble metal
elements of gold (Au), silver (Ag) or platinum (Pt) and
by adding a coloring matter such as pigment and dye to
the low-refractive second layer to exert a wavelength

selective absorbing characi:eristic.

'According to the second means, beside tha_.t the

conductive_ high-refractive first layer has a low

resistance of less than 1 x 103 Q/[J which exerts the

field leakage preventing function and that no aged



particles of one or nore netals anong noble nmetal elenents of gold (Au),
silver (Ag) or platinum (Pt) and by adding a coloring matter such as

pi gment and dye to the lowrefractive second |ayer to exert a wavel ength
sel ective absorbing characteristic. According to the second neans,
beside that the conductive high-refrgctive first layer has a |ow
resistance of less than 1 x 10[err] /Féerr] which exerts the field

| eakage plehagriioratifamctabn thel tswtfaoe agshiket resistance occurs

9 deterioration of the surface sheet resistance occurs simlarly to the
first nesimidesdy bed aliwefikbe hmsins cdestribetihcaisovdpdahenybddpe may be
changed to achromatic color by adding the coloring nmatter which is

conpl enericiior t o heegel OE:h%cﬁE ”ﬁj}mdﬂuﬁ@' ohap! bee pidgste rey tube to
the lowrefractive second | ayer. The col or™ cat hode ray tube of the

present idBiﬁ:‘Hnlﬁl | Sof i” i’:xt eé}&:#ﬁ'q h%ald’ﬁxfgog%;%gﬁért Qvtﬁ.’l:?x | fgthe

prior -art, I'S provi ne IowreS|stan uctive Il mfornmed
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The color cathode ray tube of the present invention

is character:.zed in that, as contrast to one in the prior
art, it is provided with the low resistant conductive
film formed tzy' using a solution in which particles of
chemically stable noble ‘metals othef than silver or a
noble metal mixed dispersed solution in which a ratio of
silver is reduced on the outer face of the faceplate.

The noble metals., except of silver, have a higher
specific resistance ﬁhan silver. Therefore, in order to
obtain a desirable surface resistance, according to the
present invention, the film is thickened to reduce the
surface resistance and the drop of light transmittance in
the visual range caused by the 1light absorbing
characteristic intrinsic to the metal material due to the
increase of the thickness is solved by using a faceplate
having a high transmittance. |

That is, a color cathode ray tube according to a
first aspect of the invention comprises a vacuum case

comprising a panel section in which a fluorescent film



specific resistance than silver. Therefore, in order to obtain a desirable
_surface resistance, according to the present invention, the filmis

t hi ckened to reduce the surface resistance and the drop of I|ight
transmttance in the visual range caused by the [Iight absorbing
characteristic intrinsic to the metal material due to the increase of the
thi ckness is solved by using a faceplatl® having a high transmttance.

That is, pagel Y Cathadagt?YohebeolozOr sl Ng1hBrasckhtsiswsamicef ikhe

i nvention conprises a vacuum case conprising a panel section in which a

quoresce@EF&FP n the inner face thereof, a neck secﬁ?oﬁagﬁ Qﬁl h ! east
one col or uor escent stance 1§ imed on the nner face t ereof, a

Kk t h | egt t t
Connect i ngh EHESHERD! B chRs S bt uBheF ¢ foh 3RBheBBihgte 1 ay
tube also has a multi-Ilayered surface treatnent film ose
conduct i vEhgi ganeds pgetilpa ﬁPﬂnﬁh@rH@GkbﬁecFHQ“out@hefSeggSfcﬁﬁgoﬁﬁnel

section and a lowrefractive filmforned thereon. An average |ight
transmitt zaye tube taksoi baal ar a4 icflayieredursurtaqe chraahmenrt| Aidm 50 to
70 % and a surface resistance thereof is less than 1 x 10[err] [err]
/Terr] . cBmposedt raftt angoaxiwdsive beilghbpefractiveediidge férmed on

the outer face of the panel section and a low-refractive

film formed thereon. An average light transmittance of

the visual range of the surface treatment film is 50 to

70 % and a surface resistance thereof is less than 1 x 103
Q/00. By constructing as described above, the leakage of

electromagnetic wave may be fully suppressed and the
anti-reflection and electric charge prevenﬁing functions -
may be fully achieved.

N A color cathodé ray tube éccording lto a second
aspect of _the invention is characterized in that the
conductive high-refractive film in the cathode ray tube
of the first aspect of the invention contains a mixture
of particles of one or more noble metals except of silver
or a mixture in which silver particles are mixed in the
particles of noble metal.

Because the electrical resistance of the conductive

film may be lbwered by constructing as described above,

the leakage of electromagnetic wave may be fully



el ectromagneti c wave may be fully suppressed and the ant I3 rg{ll ectlon and
electric charge preventing functions nay be fully achi eveg eqi}@lcpizced

cat hode ray tube according to a second aspect of the inve "mm
characterized in that the conductive high-refractive filml

ray tube of the first aspect of the invention contains a m xture
particles of one or nore noble netals exkept of silver or a mxture I n

whi ch si | veuppressed eami ethiexednti-tro€leptidncl axxd ofeledtmicretharge
Because the electrical resistance of the conductive filmmy be | owered by

construct i pBedenterg’ fRRet 26RY Cmay! B8 fhtﬁ?aﬁéhléﬁede|eCtrO”HQHEtlC wave
may be fully suppressed and the

anti-reflecti 0”?@@@!\5%“'[ hlceor Ak 8’ e\éentt %ungsggc&?: maaf be ¢hial 1y

achi eved. accordi'ng to t he
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descri bed 2%%31: one of plat:.num, rhodium, rubidium, palladium,
iridium and osmium.
| Because the electrical resistance of the conductive
film may. be lowered by constructing as described above,
the leakage ': of electromagnetic wave may be fully
suppressed and the anti-reflection and  electric charge
preventing functions may be fully achieved.
According to a fourth aspect of the invention, the
low-refractive film in the color cathode ray tube in the
first, second or third aspect of the invention has a
light scattering characteristic.
Because the resistance of the conductive film may be
lowered by constructing as described ébove, the leakage
of electromagnetic wave may be fully suppressed, readily
clearing the international guideline of TCO, and the
anti-reflection and electric charge preventing functions
may be fully achieved.
Further, because the 'specific resistance of the

above-mentioned noble metals other than silver is large,

the thickness may be increased in order to have a




t he | eakage of el ectromagnetic wave. may be fully suppressed and the
anti-reflection and electric charge preventing functions nmay be fully

achi eved. According to a fourth aspect of the invention, the

|l ow-refractive filmin the color cathode ray tube in the first, second or
third aspect of the invention has a Iaght scattering characteristic.
Because the resistance of the conductivé™ilmmy be | oner ed by

const r uct icogpdsctdarecr | Hiskin abbavinghe a eategitred of resdstaosegnet i Theave may
be fully suppressed, readily clearing the international guideline of

TCO, andtidansmittiancecf |eft i wheandcehdutticechafiga pr deeptasgsf urgt i ons
may be fully achieved. Furt her, because the specific resistance of

the abovenfeiKendiRMd t1d! £i1RL al ehenhertHd'aoveraYer tirank@i®®ancehdis
thickness may be” increased in order to have a
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0.03 mm-! as shown in the cathode ray tube of a fifth
aséect of the invention.

The - transmittance of the faceplate may be
arbitrarily set and a panel having a desired contrast may
be constructed by selecting the thickness of the above-
mentioned conductive film or the absorption coefficient
| of thg panel glass. Further, an external reflection curve
may be flattened by ‘thickening the conductive film and
the coloring caused '. by the transmittance which differs
depending on wavelength of light and reflection of bddy
color of the fluorescent substance may be reduced,
allowing a high image quality color cathode ray tube to
be obtained.

The specific nature of the invention, as well as
other object_s, uses and advant;ages thereof, will clearly
appear from the following description and from the
accompanying drawings in which like numerals refer to

like parts.



aspect of the invention. The transmttance of t'he facepl ate
.may be arbitrarily set and a panel having a desired contrast nmay be
constructed by selecting the thickness of the above- nentioned conductive
filmor the absorption coefficient of the panel glass. Further, an
external reflection curve nay be fIatﬁgned by thickening the conductive
filmand the coloring caused by the transmttance which differs depending
on wavel ength of |ight BREEER SESCGRIBFIQN MORRATHNG? of the fluorescent
substance may be reduced, allowing a high image quality color cathode ray
tube to be oBEGi.nell. is a Thehsmatiid c sentionadi steuctuedli oNiews wel | as
ot her objects, uses and advantages thereof, will clearly appear fromthe

fol | owi ngheesali i preFetredonembedinestnmumyang hventipee i cavhode | i ke
nunerals refer to | ke parts. : - 13
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structural “view showng a preferred enbodi nent of an i nventive cathode

(2L, P B U MR AL BUcRORhcAS WIS snowaky Cpad @
of a double coating film used for the cathode ray tube of
the first embodiment;

| FIG. 3 is a sectional structural view showing part
of a double coating fiim used for the cathode ray tube of
a second embod;ment;

FIG. 4 is a sectional structural view showing part
of a double coating film used for the cathode ray tube of
a third embodiment; |

FIG. 5 is a sectional structural view shoﬁing part
of a double coating film used for the cathode ray tube of
a fourth embodiment;

FIG. 6 is a floﬁ chart shgying steps for coating and
forming the double coating film of the first embodiment
on a faceplate; |

FIG. 7 is a flow chart showing steps for coating and
forming the .double coating f£film of the second embodiment
oﬁ a faceplate;

FIG. 8 iz a flow chart showing steps for coating and
forming the double coatin§ film of the third embodiment

on a faceplate;



of ‘a double coating filmused for the cathode ray tube of the first
.enbodi nent ; FIG 3 is a sectional structural view show ng part

doubl e coating filmused for the cathode ray tube of

of a

a second enbodi nent ;

ng
5is

FIG 4 is a sectional structural view showi ng part of a double coati
filmused for the cathode ray tube of %T% hird enbodi nent; FI G
sectional structural view show ng part a double coating filmused for

t he cathode ray1abed ofs a fLowt dhapkodhoRihg stepsFlfor Gcadting land chart

show ng steps for coating and

embodi Mentforefiry f@€PHGaBLle coatiing Ffilnf @f f LRY TdwrthS abadimd@Ps for
coating and formng the double coating filmof the second enbodi nent

facepl at e;gn fée@lﬁ:és a flow chart showi ng steps for coating and
ol

formng the

doubl e coati ng

on

e coating filmof the third enbodi ment on a faceplate;

doubl e coat | ng $im 11 “Phed GhrERCERBRatiEnEnal FRRhidy Hcspsdtillo 1he

transmittance of the color cathode ray tube having the
double coating £ilm of the first embodiment;

FIG. 11 is a characteristic chart showing a spectral
transmittance of the color cathode ray tube having the
double codting film of the fourth embodiment;

FIG. 12 is a characteristic chart showing a spectral

transmittance of the color cathode ray tube having the

double coating film of a fifth embodiment;

FIG. 13 is a graph 'showing a relationship between a
transmittance of a ‘surface treatment film in a visual
range and a surface i;esistance thereof according to sixth
and seventh embodiment of the present invention;

FIG. 14 is a graph showing a result of measurement
of the surface resistance of the surface treatment f£ilm
of the color cathode ray tube and an amount of leak of
electromagnetic wave according to sixth, seventh and
eighth embodiment of the present invention;

| FIG. 1S is a table. for explaining | the
electromagnetic wave leak preventing effect of the
surface treatment film of the color cathode ray tube of

the sixth, seventh and eighth embodiments of thé present

a

form ng the double coating filmof the first

a



FIG 10 is a characteristic chart showi ng a spectral transmttance of the
.col or cathode ray tube having the double coating filmof the first

enbodi nment ; FIG 11 is a characteristic chart showi ng a spectral
transmttance of the col or cathode ray tube having the double coating film
of the fourth enbodi nent; FIG 12 _is a characteristic chart showi ng a

spectral transmttance of the color c&Phode ray tube having the double

coating finkrénefioa fadt koppardd Eiimerically! @ith3 as drgrexplatilomslng a
rel ati onship between a transmttance of a surface treatnent filmin a

vi sual éﬁ%@%ﬁﬁ@ ?gqu%cwea@nat;ance t hereof according to sixth and

sevent h I ment he present’ “i nventi on; FIG 14 is a graph

showi ng a res of. sur th A esi.st.a :tnfﬁl urface
treatment fil #b:hdf ltsgg' t ot gt;lé‘etg}a? hg ?§9i%§§ﬁ§né g:r?gt'é:rmrgt?%t OE(% eaﬁi of

el ectromagneti c ve accordin 0,.sixth, sevenih and, . ei.ghth e di ment of
the pres& isrw;g%aq%n?reatme G\%"'lmlgth the ccg'}.ortangodgf FAY ’t_g §t ai ni ng
the electromagnetic wave | eakpgreventi ng effect of the surface treatnent

filmof ofe §BPorsékthedese¥enthpcand ejghthyiembadimerts o Rf citdif h

enbodi ments of the present .
present invention as compared to a cost for forming a

sputtering f£ilm and a NESA coat;

| FIG. 17 is a schematié section view of a panel for
explaining a transmittance of the panel of the color
cathode ray tube;

FIG. 18 is a table for explaining a transmittance of
various glass materials for composing the panel, a
transmittance of the treatment film formed thereon and a
total transmittance of the treatment film and the glass;
and | |

FIG. 19 is a table for explaining a transmittance of

a prior art color cathode ray tube.

DESCRIPTION OF PREFERRED EMBODIMENTS
According to embodiments of the present invention, a
cathode ray tube having a field ieak preventing coating
film is what a double coating £film composed o.f a
conductive high-refractive first layer whose main
component is metal particles and a low-refractive second

layer whose main component is silicon oxide (5i0;) or



I nvention as conpared nunerically wth an international guideline (TCO of
Sweden) ; FIG 16 is a table for explaining a cost for formng the
surface treatnment filmof the color cathode ray tube of the sixth, seventh
and ei ghth enbodi nents of the present invention as conpared to a cost for
formng a sputtering filmand a NESA coat; FIG 17 is a schematic
section view of a panel for explainingt@ transmttance of the panel of the

col or  cCahd@ies L fmsridel (MGFD . 18 ialahérTeabUh ftte Gule¥ Nt dof

transmttance of various glass naterials for conposing the panel, a
tranam t vancacapLake (SEIATHRngT )| ReskidH AT SR G hode fpralg, ¢
o "Bl “h3h0 SO AN Bl TR BB ) <o
enbodi nents of the present invention, a cathode ray tube having a field

| eak preM‘Fh@“&odgmg are| wsed whas Ltheumetadoparticles) déhpbhed of a
conductive high-refractive first |ayer whose main conponent is netal
parti cl escenductivehighexefractivenfiirstybayehose mai n conponent is
silicon oxide (Si(err]) or '

According to one aspect of the present invention,
thc conductive high-refractive first layer of the above-
mentioned embodiment is arranged so as to have a light
absorbing” characteristic and a light transmittance in the
visual range in a range from 50 to 90 %.

According to another aspect of the present invention,
the low-refractive second layer of the above-mentioned
'embodiment is arranged so .as to have a selective
wavelength cbsorbing‘ characteristic by adding a coloring
material such as pigmcnt and dye.

According to one preferred embodiment of the _present
invention, the above-mentioned double | coating film of the
invention is fomed by applying a solution in which the
metal particles for forming the conductive high-
refractive first layer are dispersed on the outer face of
the faceplate of the panel section, by drying the applied
surface to form the conductiv_e high-refractive (first
layer, by applying an alcohol solution fcr forming the

 low-refractive second layer on the conductive high-

refractive first layer and by sintering the applied



16 magnesium fluoride (MyF[err]) is adhered on the outer face of a
faceplate of a panel section and one or nore netals anong nobl e netal

el enents of gold (Au), silver (Ag) or platinum (Pt) are used as the netal
particles in the conductive high-refractive first |ayer. Accor di ng
to one aspect of the present invention,__the conductive high-refractive
first layer of the above- nentioned enﬁgdl nent is arranged so as to have a
light absurfase cimractemperatuned ranggheft rkilntdt 478 G ntPh&OIH sual
range in a range from50 to 90 % Accordi ng to another aspect of the
present i nhenfloerrefrhectlive setpadt bayexascond | ayer of the above-nentioned
enbodi nent is arranged so as to have a selective wavel ength absorbi ng

characteristicabyozdingd SoCCaféther npiefefted uddmsd im@mrentofintheye.
According to one preferred enbodi ment of the present invention, the

above- NNt gaaded04Ab@neea) 0 thel MeblovdliheritepEd ORoub 1T @Rhtiagappl Vi ng

a solutiof in which net al particles for formng t he conductlve

hi gh- = refrgglige® Jiid Sin s‘}ec Lo r%dﬁéﬁé‘iepﬁggggﬂﬁ %hef s ggt 0 for m t he

facepl at e he panel ryrng surfac

conduct | v ok SF°HalG | ERbab TN o0y, BRG] S iloe ' o

refracti V%J.gfhl-rrsetfralc%{%ie ?.gstbyla;legt eorlll ng'!:het hgute;g:pI kace of the
faéeplate of the panel section, by heating and drying the -
applied surface within a temperature range of 70 to 130°C
to adhere and.form the conductive high-refractive first
layer, by applying an alcphol solution for forming the
low-refractive second layer on the conductive high-
refractive first layer- and by sintering the applied
surface in a temperature range of 160 to 175°C to form
the low-refractive se'c.ond layer.

According to the above-mentioned embodiment of the
present invention, because the particles of one or more
kinds of metal ainong the chemically stable noble metals
of gold (Au), silver (Ag) or platinum (Pt) is used as the
metal particles uséd in the conductive high-refractive
first layer in adhering the double coating film composed
of the conductive high-refractive first layer mainly
composed of the metal particles and the low-refractive

second layer on the outer face of the faceplate of the

panel section of the cathode ray tube, the surface sheet



17 surface in a tenperature range of 160 to 175[err]Cto &Qggka
| ow-refractive second | ayer. Accordi ng to anot her pref
of the present invention, the above-nentioned double
the invention is formed by applying the dispersed solutio
particles for formng the conductive high-refractive first Iayer on the
outer face of the faceplate of the panet® section, by heating and drying
the appl im=biatdmne ufthheandnﬂuuﬂfmmrhxghﬁgefnacﬁﬂveofiﬁemalqyérto
adhere and formthe conductive high-refractive first |ayer, by applying an
al cohol "siaf e Féducéd "tH%asNtow! QY 1@ UHaE FOEOIGD IGYET 4l e
conductive high- refractive first layer and by sintering the applied
surface in . a te eraiure ran%e of 160 to 175Lerr ]Cto form
| owr ef r aldSRRF he surfacg n§hestt h’éeﬁb%%n%nt?gneﬁ‘e
enbodi nent of the present I nvention, because the particles of one or nore
ki nds of rRQnRduckise bmhcneﬁr%etivesﬁass@ AGHEr RIQWES Prgd dlend)
silver (Ag) or platinum (Pt) is used as the netal particles used in the
conduct i veperrigd ref rtimeve first |ayer in adhering the double coating film
conposed of the conductive high-refractive first layer mainly

According to the other embodiment of the present

£Been eplacedt

invention, the coloring matter such as pigment and dye
which is complementary to the coloring of the body color
of the cathode ray tube is added to the ‘low-refractive
second layer,:éo that the coloring of the body color of
the cathode ray tube may be complemented and may be
turned to achromatic color.

The embodiments of the present invention will be
explained below with reference to the drawings.

FIG.. 1 is a schematic section view for explaining
the embodiment of the inventive color cathode ray tube,
comprising a panel section 1, a faceplace 1A, a heck
section 2, a funnel section 3, a fluorescent film 4, a
double coating film 5, a shadow mask 6, an internal
magnetic shield 7, a deflection yoke 8, a purity control
magnet 9, a center beam static.eonvergence control mggnet
10, a side beam static convergence control maghet.iI; an
electron gun 12, an electron beam 13, a mask frame 16, a

mask suspension mechanism 17, an internal conductive



corfposed of the nmetal particles and the lowrefractive second I%ye

r onB%he
outer face of the faceplate of the panel section of t hd®b epl ,
t he surface sheet a 18 I of
t he conductive high-refractive first |ayer may be reduc S

|l ess than 1 x 10[err] /[err] and no deterioration of the surface sheet
resi stance of the conductive high-reff?active first layer occurs f

| ong

pr esent

conpl emepjanhdl @ GenCPigr i23q of the body color of the cathode ray
added to the lowrefractive second.layer, so that the coloring of the

Peayed afg,lidreshield cApCAI]i Y ¢ontaet ospeingn20di rergettien

i nvention, the coloring matter such as pignent and dye wh

or a
he

ich is
tube is

body- color o he; .cat e u b ' Vo be
turned to achirgrar‘a ié’séolgfrgg é@%fT%e odli %ﬁ??gggﬂg&g?gggﬁgaianvention
will be explained belgw wi th reference to.th 1.NQS. lis a
schemat i ¥a§ offa§fe ?Weéxp? |%lﬁ| Pﬁﬁee]mr%g ::tqrr'\egrlllt 21' ¢ h2e; nr\ljéen i ve

col or cathode ray_ tu

se8ECHoR 4 @

neck

coating filmb5, a shadow mask 6, an internal

section 1 and the neck section 2, the fluorescent film 4
formed on the inner face of the panel section 1 and
couiéosed of three fluorescent substanées, the electron
gun 12 -stored within the neck section 2 and the
deflecting yoké 8 sheathing the transition area of the
funnel to the neck section 2. It is noted that the purity
control magnet 9, the center beanm static convergence
control magnet 10 and the side beam static convergence
control magnet 11 are disposed in parallel at the outside
of the neck section 2-.

The shadow mask which is a color selection eléctrode
fixed to the mask frame 16 is suspended and held to the

inner wall of the skirt of the panel section 1 in close

proximity to the fluorescent film 4 by the mask

suspension mechanism 17 within the panel section 1. It is
noted that the internal magnetic shield 7 which shields
the electron beam 13 from the external magnetic field is
fixéd to the mask frame 16. Three electron beams (only
one beam is shown in FIG. 1) eﬁitted from the. electron

gun 12 is deflected in a predetermined direction by the

be, | Si I ti 1 f t 1A,
Biin e cEepand S segtinm, Sorenrorrthgs o Tt °



magnet i c shleld 7, a deflection yoke 8, apurity control magnet 9,

center

beanlstatlc convergence control nmagnet 10, a S|deMb$a

convergence control magnet 11, an electron gun 12, an eI

mask frame 16, a mask suspension nmechanism 17, an |nternl

| ayer 18, a shield cup 19, a contact spring 20, a getter and a
That is, the color cathode r# tube conprises a vacuum case

fornmed bydéfbepeich Sgokieon 8, tdirl neeken Seimipinges andgalimstunnehesecti on
3 connecting the panel section 1 and the neck section 2, the fluo

22.

film4

£DidEsscent NEilaNel WA 2h (diedidyil beah Pads a'h@le Cho®

three fluorescent substances, the electron gun 12 stored wthi

neck sec egting yoke 8 sheathing the transi
area of t%§6thunn s%%%@%% éF%k ?he neck section 2. It is not ed t
the purity nt rol the cent er. be e
contr ol nagnet % éﬂﬁegﬁgi tkﬂY%F 1% ﬁv&ﬁ ce c%ﬁ%?%fé
are di sposed in paral the out5|de of the nec sectl

shadow melsklfhilch REBP "EGI oﬁ'r%‘%l tbe ARl Sssidon % the “heck

section 2 to supply anodic voltage applied from an anode
button not shown provided through the funnel section 3 to
a eonductive thin £film net shown formed on the back of
the fluorescent film 4 and to an anode electrode of the
electron gun 12. This anodic voltage is supplied to the
electron gun 12 via a contact spring 20 attached to the
shield cup 19.
| The double coating film 5 having functions for
preventing reflection of external 1ight,'for preventing
electric charge and for = suppressing radiation of
electromagnetic wave is formed on the faceplace 1A which
is the outer face composing the screen of the panel
section 1. |
The double coating film 5 has a double~layered
structure having the functions for enhancing the contrast
of images, for preventing reflection of external light,
for preventing electric charge and for suppressing
radiation of electromagnetic Qave.
Because the operation of the color cathode ray tube

constructed as described above, i.e. the image displaying

eplaced
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stem pin

rescent
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flxed to the mask frame 16 is suspended and held to the in 4enggplgcghe

skirt of the panel section 1 in close proximty to -
film 4 by the mask suspension nechanism 17 withi n the “E “\‘“
It is noted that the internal nmagnetic shield 7 which sh|

el ectron beam 13 fromthe external magnetic field is fixed to the mask
frame 16. Three electron beans (only ofte beamis shown in FIG 1) emtted

fromthe ajpetdeionguiislRoitaldyf ltind esame wikhedeiecrinaysl disptayingby the

20 deflection yoke 8 an then inpinges against the fl uorescent
filma4 vi fbﬁ’érﬂf&ﬁrcﬁ‘fbeﬁ% Py r@éfofnoéathéﬁé"miaff tiBeyhagpy mask
6. The internal conductive |layer 18 such as a graphite filmis

applied fr f%@f&?lwfﬂtf%&%ég?&hﬁep ck section 2 to supply anodic

vol t age a roman ano on Not “shown provided through the
(unnel tbo0y? biboq Bpffics v2 L1101l mnot shown fornea on the back
Sbring 20 attadii 8 G & BRPBionady aerctutal Tyaev, Rhineg bRt 111 m
> having fgfn Cétlxg n%lrst embodiment of the double coating f£ilm 5 used

in- the color- cathode ray tube of the present embodiment

sht;wn in ?IG. 1. In FIG. 2, the double coating film 5

comprises: a :_conductive high-refractive first layer 14 and

a low-refract:!“;ve second layer 15, beside the components

shown in FIG. 1 which are denoi;ed by the same reference

numerals.

That is, the double coating film 5 comprises the
conductive 'high-refractive first layer 14 whose main
cbmponent 'is silver "particles coated and formed on the
faceplace 1A of the panel section 1 and the low-
refractive second layer 15 made of il.icon oxide (Si0;)
coated and formed on the. conductive high-refractive first
layer 14. A thickness of the conductive high-refractive .
first layer 14 is about 40 nm and that of the low-
refractive second layer 15 is about 70 nm.

-FIG. 6 is a flow chart showing a procedure for
coating and forming the double coating film 5 of the.

present embodiment on the facéplace 1A. The steps for



preVenting reflection of external |ight, for preventing electrlc

and for suppressing radiation of electromagnetic h H

the faceplate 1A which is the outer face conposing the s

section 1. The double coating film 5 has a doub

structure having the functions for enhanC|ng t he .contr ast of |nages for
preventing reflection of external Ilght for preventing electric charge

and for seimiiegi Nehe' 2dbabllen @oatlit r OFELNEtSC WwEVethe pBes@nee the
operation of the color cathode ray tube constructed as descrlbed above,

i.e. the *Fbe explained here by uging the flow éhart.
operation, 1s totaIIy the samewth the 1ma e dISp aylng operation of the

known col or c y tub t e.

[ First Enbodl ?@rﬁﬁ # gelﬂ’%s éﬁé ﬁ'l ona sTTr ucat ura cﬁiH\ﬁ egvgg Egé\ll ng part
of the first enb I Men d at|n m 5 use |n t col or '
cat hode rehe (PARSh: S8R lﬂ?eieﬂf gﬁﬁo&P 4%“9#?|§?&HQ§ 9.1 ggﬁPGi 2,

t he doubl e coatlgg film5 conprises a conductlve high refractlve first

| ayer 14 $h w FBE RUTRAC @B dheaacepiaqn sie of Ehe nPRReAt s

section 1 of the color cathode ray tube is polished by

abrasive in Step S2.

| Then, the polished faceplate 1A is riqsed by
showering-city water or pure water in Step S3. The rinsed
faceplate 1A of the panel section 1 is dried in Step S4.

Next, temperature of the surface of the panel
section 1 is set so as to be about 40°C in Step S5.

Then, an aqueous dispersed solution (metal particle
dispersed solution)- composed of high boiling solvent
having solid componeﬁt of silver (Ag) particles is spin-
coated on the faceplace 1A of the panel section 1 to coat
the conductive high-refractive first layer 14 in Step'ss.

In succession, the faceplace 1A is heated at
temperature of about 100°C to dry the conductive high-
refractive first iayer 14 thus coated in Step S7.

Then, an alcohol solution of silicon alkoxide is
spin-coated on the conductive high-refractive first layer
14 to coat the low-refractive second layer 15 while
setting the surface temperature of the panel section 1 at

about 40°C in Step s8.



shown in FIG 1 which are denoted by the sane reference nunerals.
.-That is, the double coating film5 conprises the condu&l#SlEetHasBe

hi gh-refractive first layer 14 whose nmin conponen enRep1aced
‘particles coated and fornmed on the faceplate 1A of the yy# ’fl E]lnd
the low- refractive second | ayer 15 nmade of silicon oxi

coated and forned on the conductive hidgi-refractive fi rst | ayer 14. A
t hi ckness of timen,onthet idoublehcoatiagt i f&lmf iS5 sis| fogmedt py dhaut 40 nm
and that of the ow refractive second layer 15 is about 70 nm FI G

6is afl \aéaﬁée I YE Nghe ?éﬁétdﬂ_éétif:ﬁr 1 eatdinterihd drie npwhe doubl e
coating film5 of the present enbodi nent on the faceplate 1A, The steps

for 15 ting tHeT fakdf1actoull eagoat i ng
films of 1T'.eacr}:r:"evseenstecond l er by 2.‘bg é'xgl ai ned héérﬂel by using the flow

chart. [ S ng. f is attached around t he
panel se(ﬁqnf?ne’%t‘{f% 3f 5&n{ ﬁ%eﬁ%aé}%%[)%gln Step S1. Next, the

surface of thggoepials 1 7 oS s, B3 Vil v gragl Dot
Facepl at %:ralnpémlltstar{clen S¢::0 é)tYe color cathode ray tube having the
double coating film 5 of the present embodiment obtained
-tlu.:;ough the fabrication steps described above, wherein
the vertical axis represents light transmittance shown
by % and the- horizontal axis reﬁresents wavelength of
light shown by nm.
| As shown in FIG. 10, although the color cathode
‘ray tube having the double coating film 5 of the present
embodiment shows ];ight absorptivity slightly in the
vicinity of 420 nm of light wavelength, it is almost flat
in the visual range. When light transmission color of the
color cathode ray tube having the double coating film 5
of the present embodiment is represented in accordance to
"Method for Displaying Color of Object by L'a'b' Color
Specification System and L'u'v' Color ‘Specification
System" described in JIS C8729, a' = -2 to +2 and b' = 0
to +4 and the appearance of the faceplace 1A of the panel
section 1 has been evaluated as what is close to

achromatic color by naked eyes. Further, the color

cathode ray tube having the double coating. film 5 of the



showerin
t he pane
sur face

S5.

sol ution
silver (
section

S6.

about 10
coated i

g city water or pure water in Step S3. The rrﬁgea__ facepl ate 1A of
| section 1 is dried in Step $4. :taiaﬂB@nBFPIQcbe%

of the panel section 1 is set so as to be abouf
Then, an aqueous di spersed solution (netal par
) conposed of high boiling solvent having solid Conponent

il

Ag) particles is spin- coated28n the faceplate 1A of the panel

briedentat embbaimeRtuchaye & Wureid@ctsheed i dsilstaicel4dm Step
In succession, the faceplace 1A is heated at tenperature of

QiG] S0P /0N, B 1SARC kT eonhl £ ¥/ S

n

14 thus

an-a cohol i on of “sil'i con al koxide is

spi n- coated on t he conductive high- refractlve flrst | ayer 14 to coat the

| ow r ef r dSmeguensyohandyaf JsHantPe2 &8z)i mnd ref <Oy P a¥émt dmpdFure of

the panel section 1 at about 40[err]Cin Step S8.
23 ( frequetioyn bard: aibudl BHzoko 4PK iKEz ) andf duldy satiisfies
facepl ace 1A of the panel section 1 by sintering the low refractive
second | e TCO bgtandardg whiehf aephogt TAgorous tenpeakedr €irfldabout
165[err]Cin Step 9.

strength.

Beside fhem, the color cathode ray tube having the
double coating film 5 of the present embodiment has a
visual reflectance of 0.7 % and a light transmittance in
the visual raﬁée of 72 & and cancels black color of the
body color of the color cathode ray tube, caused by the
anti-reflection-effect, from standing out.

[Second Embodiment]

'FIG. 3 is a sectional structural view showing a
second embodiment of the double coating film 5 of the
color cathode ray tube shown in FIG. 1. In FIG. 3, while
there is shdwn a low refractive third layer 15A, the same
components with those shown in FIGs. 1 and 2 are denoted
by the same reference numerals. |

In this case, the double coating film 5 comprises

the conductive high-refractive first layer 14 whose main

component is silver particles coated and formed on the -

faceplace 1A of the panel section 1, the low-refractive

second layer 15 made of silicon oxide (Si0;) coated and



FIG 10 is a characteristic chart show ng a spectral ~ transmttance of
.the color cathode ray tube having the doubl e coat i ngTkis $heetHagBeet Replaced

present enbodi nent obtai ned t hrough the fabrication st _
above, wherein the vertical axis represents light tr wn
by % and the horizontal axis represents wavel ength of o] S by
nm As shown in FIG 10, al tq'ﬁ)ugh the col or cat hode ray tube
havi ng t g rii@dd! én CeARI bdddde fredl hijR-peceadtive it nkayersidws | i ght
absorptivity slightly in the viCinity of 420 nm of |ight wavel ength,
it is al t t 7 ol ' | deHyIfa | gt ddBSHESFiQicom or of

t he C(%F‘(?r %lg h%gg F%?Etaégz'uﬁavsir ng the oﬁlt.)l éggoati ng filmb5s of the.

present e”bla% g‘g}_gnfzi) %gf:%@%ﬁﬁ?%%g,agﬂyao%ﬁxg:t:‘fx%“clgsate—%efflra{'c!\ﬁw@%édefnd

Di spl ayi ¥ cation System and
L'u' v’ Color Specification Systeni'_descrihed in S C87.2 a_=-2to
+2 and blayer 1580 .+3s,%9 tW%p#ﬁ?%%%roF“F écFace#‘% gﬁ%ﬂeﬁsne panel

section 1 has been evaluated as what is close to achromatic color by
naked epds therganductivechighteefractivaofirshylayss R#4vilsy akitioubl e
coating film5 of the 24 pr esent

enbodi nedi0 ham, ather feivickiess ofsitheanbaw-eofefractive second layer
15 is about 70 nm and the thickness of the low-refractive
second layer 15A is about 10 nm at the thickest part.

Because the irregular low-refractive third layer 15
is provided in the color cathode ray tube having the
double coating film S5 of the present embodiment, the low-
refractive secénd layer 15A scatters external light
slightly, a_.llowing to reduce mnmirror reflection which
~cannot be fully redt:_lced. otherwise only by the anti-
reflection éf-fect of ﬁhe double coating film 5.

FIG. 7 is a flow chart showing a procedure for
.coating and form'.hg the double coating film S5 of the
second embodiment on the faceplace 1A. The procedure for
forming tﬁe double~ coating film 5 of the present
embodiment will be explained below by using the flow
chart.

. Steps S1 through S8 are the same with those in the
procedure for forming the double coating film 5 described

'in the first embodiment.



. -
about 500 [err]/[err], a |eaked field strength of 0.5 V/min, Elt:HasBee'ﬂReplaced
.(frequency band of 5 Hz to 2 KHz) and of 0.5 VVmin VLEF (FWS

of 2 KHz to 400 KHz) and fully satisfies the TCO Standard V\ﬂi WNM\“\
rigorous to |l eaked field strength. Beside them the c

ray tube having the double coating film5 of the present enbodi nent has a
visual reflectance of 0.7 %and a |ight @ ansnittance in the visual range

of 72 % and cangeins Rtskraekplage tie i®oawatedloratf temnperatuwe ot hode
ray tube, caused by the anti-reflection effect, from standi ng out.

[ Second Egipaghicegy hé 18wiraechieigk Slcdnd!l BAysiewsshawi ng a
second enbg%%glrrent o(% %%edﬁugfe coa?i ﬁg ?i Im5 of the col%r cat hode ray.
t ube sho t'e%SFll(a 1. InFIG 3, while there is showm a |low refractive
third | ay&r E t'he sane conponents with those shown in FIGs. 1 and 2 are
denoted by the same reference. nuneral.s. .Jpn. thisscase, . th bl e
coating film5 ri%‘bsai?ﬂg‘)ﬁo gﬁ‘&%‘\?@ tﬁfghg?'i#?%%t P&Em?ﬁll%e[ "?’X%éj 14

whose nain conponent js silver particles coated an forTsd .on the

f acepl at e CORRISitiON, 4% differsnt: fxom B& -3lqqhal | §olubiop,f¥eler 15
made of silicon oxide (SiO2) coated and )
25a in Step S8 is spin-coated partially on the low-refractive

second layer 15 td coat the low-refractive second layer
ISA while setting the temperature of the panel section 1
at about '50°C in Step Sll.

Then, thé. double coating film 5 is formed on the
faceplace 1A of the panel section 1 by sintgring the low-
refractive second layer 15 and the low-refractive second
layer 15A respectively by heating the faceplace 1A at
temperature of about 165°C in Step S12.

The spectral transmittance of the color cathode ray
tube having the double coating film 5 of the present
embodiment is almost the same with that of the color
cathode ray tube having the double coating film 5 of the
first embodiment shown in FIG. 10. Further, the light
transmission color of the color cathode raj tube having
the double coating film S of the présent embodiment is a‘'
= -2 to +2 aﬁd b* = 0 to +4, which is almost the same
with that of the color cathode raf tube having the double
coating film 5 of the first embodiment. The appearance of

the facep'lace 1A of the panel section- 1 has been



formed on the conductive high-refractive first |ayer 14 and the
lowrefractive second | ayer 15A made of silicon oxi G A
partially on the lowrefractive second | ayer 15 so g4sTHIS StH
surface. The thickness of the conductive high-refracti :
I s about 40 nm the thickness of the |lowrefractive~Second I ayer 15 s
about 70 nm and the thickness of the | o@¥refractive second | ayer 15A is

about 10 gyalaiatidd hllsokess what. is cloSecaasseadiconatibgukalor by
|l ow-refractive third layer 15A is provided in the color cathode ray tube

having t Qg é@ﬁe‘é Loding fridre,d We (LY ERiHoddhasy NBibe RARLAPW

refractive second | ayer 15A scatters external Ii ght- ‘slightly, allowing to
reduce m C can only by
the anti - q&ﬁ{ir%né% K‘? EP]"Phg goul%tﬁ(ae glﬂelts%érﬁ{g@f 5&%‘}:@{ hea?sefl rst

§$??h?$«gmwem£%%§5€@%%§& Apeat 68 VB REEBRe Crtetl rent on
the faceplate 1A. The procedure for formng the double coating film5 of

t he presefiremytipdofiedt. 4viv/mbéne HIEFR nend belfow J6/ VWAnndnt MLEF candchart .

Steps S1 through S8 are the sane with those in the procedure for formng

the doublgXBatddweid £l Sehespeo eeandardhe first enbodi ment.

Beside them, the color cathode ray tube having the
doqble coating film 5 of the present embodiment has a
visual reflectanqe of 0.8 % and a light transmittance in
the visual ranée of 60 % and cancels black color of the
body color of the color cathode ray tube, caused by the
anti-reflection effect, from standing out.

[Third Embodiment]

FIG. 4 is a sgctional structural view showing a
third embodiment of the double coating film S5 of the
color cathode ray tube shown in FIG. 1. In FIG. 4, whi;e
there are shown convex portions 14A of the conductive
high-refractive first layer 1l4a, the same components with
those shown in FIGs. 1 and 2 are denoted by the same
reference numerals;

In the present embodiment, the double coating film 5
comprises the conductive high-refractive first layer 14
whose main component is silver particles coated and

formed on the faceplace 1A of the panei section 1 and

which has the conductive high—refraétive first layer 14A



R : -
Then, the faceplate 1A is heated at tenperature of about 60[err|C to_dr
- the lowrefractive second layer 15 in Step S10. Ne This Shest eplaced
solution of silicon al koxi de whose conposition is differen |“
al cohol solution used in Step S8 is spin-coated partially
|l ow-refractive second layer 15 to coat the |owrefractive second | ayer
15A while setting the tenperature of tR8& panel section 1 at about 50[err]C
in Step pdftially afitlerthet Howladfiraattiwe ngec¢ond 18yes 15 madenothe
facepl ate 1A of the panel section 1 by sintering the |ow refractive
second | gyeicdh amddehq divy)r @fdarsid vandeformed loaycthd 5¢ondugbivevel y by
heating the faceplate 1A at tenperature of about 165[err]C in Step Sl12.
The 5peCﬁigﬁ-}é?ﬂ?E{%&énCfﬁfétthfaﬁ&for%%atESHeaiﬁingtUaﬁe hawngext he

0 ''mb5 of the t

doubl e coafi ng f prese enbodi ment is alnost the sane with
that of the_col or t hod a [ t o] o | sl m 5 of
the fi rg?r‘éﬁgggi nbf#’ sho@héi %u}il;%&%%y r%urﬁ??, E&?k\;&\ﬁcgghﬂr’?ngprz_ Rgm' ssion
color of the color cathod ra ube Vi t he _doubl ti ilmb5 of
t he presEﬁEréﬁﬁbHPngﬁFsgsiﬁyerzlaZaFoQﬁQ gﬂﬂtbgaggolﬁosg§§%wh?gHEVS al nmost

the sane wth that of the color cathode ray tube,having t?g doubl e
the thickness of the convex portion 14A is about nm at

the thickest part and the thickness of the low-refréctive
secénd layer 15 is about 70 nm.
Because the convex porfions 14A are provided
partially on Fhe conductive high-refractive first layer
14 in the cﬁlof cathode ray tube having the double
coating film 5 of the present embodiment, those convex
.portions 14A scatter external light slightly, allowing to
reduce mirror reflection which cannot be otherwise fully
reduced only by the énti-reflection effect of the double
coating film 5 similarly to the color cathode ray tube
'héving the double coating film 5 of the second embodiment.
- FIG. 8 is a flow chart showing a procedure for
coating and forming the double coating £ilm 5 of the
present embodiment on the faceplace 1A. The procedure for
forming the double coating film 5 of the present
embodiment will be explained below by using the <flow

chart.



) -
coating filmb5 of the first enbodi ment. The appear ance of .t 8. nhagePReplaeed

JA of the panel section 1 has been _
27 evaluated also as what is close to achromatic col or by JMH HW“;
Still nore, the color cathode ray tube having the double

the present enbodi nent has a surface sheet resistance of about 200
[err]/[err], a leaked field strength & 0.4 VVimin ELEF and of 0.6 V/min

VLEF and ful |9‘cé§éi_§ii Rhrblgn @4 Shpad¥he same BeEhdenbBemid heneol or
cat hode ray tube having the “double coating film5 of the present

enbodi mery -disg V4 o o 0 44 LLgance in
the vi su?rrang‘gr%ff%%atg%ﬁéhga{ﬁggl ;&ob %&%&ﬁ%o?ﬁf]f%@ b%%%e?:g*%é of the
col or catho ray. tube, caused by the anti-reflection effect, from

st andi ng th_ghe F#’rﬁ#d %‘ﬁﬁm‘ﬂ FIG 4 is a sectional structural

vi ew showi ng a__ third, enbodi ment of the double coating film5 of the color
cathode ray tUHReRhokRe temperature pofc the gwnface @fc the: BABRA convex
portions 14A of the conductive. high-refractive first layer 14a, the sane
conponent8eGkion i hissSehoih as o che abowl 353FcinchberdShy-t he sanme

ref erence nunerals. In the present enbodiment, the double coating film
5 Then, an aqueous dispersed solution (metal particle

of

dispersed solution) ' coinposed of high boiling solvent
coﬁtaining solid component of silver (Ag) particles is
spin-coated on the faceplace 1A of the panel section 1 to
coat the cop'du_ctive high-refractive first layer 14
partially having the convex portions 14A in Step S14.

In succession, the faceplace 1A is heated at
temperature of about 75°C to dry the conductive high-
refractive first layer 14 thus coated and having the
convex portions 14A i.n Step S16.

Next, an a].cc;hol solution of silicon alkoxide is
spin-coated partially to the conductive high-refractive
first layer 14 having the convex portions 14A to coat the

| low-refractive second 1layer 15 while setting the
temperature of the panel section 1 at about 40°C in Step
Sl6. _

Then, the double coating film 5 is formed on the
faceplace 1A of the panel section 1 by sintéring the low-
refractive second layer 15 by heating the faceplace 1A at

temperature of about 165°C in Steé s17.



- panel section 1 and which has the conductive high-refrac
14A 28 partially a
| ow-refractive second | ayer 15 nade of silicon oxide (SiQ2) coated and
formed on the conductive high-refracti®@ first layer 14 containing the
convex porticiBe spactralhendnsmittancefofhehec udiod | ysthddghray
refractive first layer 14 at the flat part is about 30 nm the thickness

of the cormibe mavimy theé i doable! ddatinqt filke Sh'Gfestthé)abEeQEﬁtt he

éonprises t he conductive high-refractive first Iayer
conponent is silver particles coated and fornmed on the hnf

t hi ckness of the |owrefractive second layer 15 is about nm
Because déiSod AGNEX iP0RImORY (AL e L dedaeP
conducti ve. hlgh refractive flrét |'ayer Qé%h' Eﬁﬁg ?% oﬁh%%tgo&égray t ube

BSfY:t "9 R rafottad ern;ﬂ‘*@%h‘?ﬁesf%*éﬁ?i?%m@% ?ﬁ”t 3 BB oERR 1o
) ot b o Clabre ShIGH L3 BEELY 1971 | BRseRRyndhe fLiabhnodi ment

simlarly to the color cathode ray tuhe haV|ng the double casting film5.
of | the SRARRMLSHIRR nEROr of Rhe colaz cathiode ckay tuhmhaying

procedure . for
he double coating film 5 of the present embodiment is a’

= -1 to +1 and b' = -1 to +1, which is almost the same
with that-'of the color cathode ray tube having the double
coating film §'of the second embodiment. The appearance
of the faceplace 1A of the panel section 1 is so close to
achromatic color by 'naked eyes. Still more, the color
cathode ray tube having the double coating film 5 of the
present embodiment hhas a surface sheet resistanée of
about 800 Q/[], a leaked field strength of 0.8 V/m in ELEF
and of 0.8 V/m in VLEF, and fully satisfies the TCO
Standard.

' Beside them, the color cathode ray tube having the
double coating film 5 of the present embodiment has a
visual reflectanqe of 0.8 % and a light transmittance in
the visual range of 65 %, and cancels black color of the
body color of the color cathode ray tube, caused'by the

anti-reflection effect, from standing out.



coa-ting and form ng the double coating film5 of the Mﬁm

the faceplate 1A The procedure for formng the double q{aggéeggépméd
the present enbodinent will be expl ai ned bel ow by usi ng

29 Steps S1 through S4 are the sanme with those l
procedure for formng the double coating_film5 described

enbodi nent . . Then, the tenperaturée-of the surface of the panel
section 1 ‘[B‘oae‘thsﬂmbsdtineht]about 55[err]Cin Step S13. Then, an
aqueous di spersed solution (nmetal particle di spersed sol uti on) conposed
of high boilingpggl.vest is @nhéb'%h%aio' seraetlieaeNt voéwSidnRiidd\ Ok
particles 1is spi n- coate on the faceplate 1A of the panel section 1 to

o o EORRA o D i ALl cobtll, By 0L

(aceplat e chioe BackBRC Ll ol HRORPLS, bl TSHETRAE S g e

T o oPel Raphacometents Ttk chose soun £ FH"'1°%id 8" o
dencted by the same _reference numerals.

In the present embodiment, the double coating £ilm S
comprises the conductive high-refractive first layer 14
whose main component is silver pérticles coated and
formed on the faceplace 1A of the panel section 1 and the
low-refractive second layer 15 made of silicon oxide
(Si0z) coated and formed on the conductive high-refractive
first layer 14. The thickness of the conductive high-
refractive first ‘layer 14 is about 40 nm and the
thickness of the low-refréctive second layer 15 is about
70 nm.

FIG. 9 is a flow chart showing a procedure for
coating and forming the double coating film 5 of the
present embodiment on the faceplace 1A. The procedure for
forming the double coating film 5 in the color cathode
ray tube of the present embodiment will be explained
below by using the flow chart. |

Steps S1 through S6 are the same with those in the
procedure for forming the double coétinq film 5 described

in the first embodiment.



e

spi n-coated partially to the conductive high-refractive, L&(%Bkmplac’bd
havi ng the convex portions 14A to coat the |owrefracty yer
15 while setting the tenperature of the panel secti ﬁmg‘“ﬂ&mn‘i
40[err]Cin Step S16. Then, the double coating d on
the faceplate 1A of the panel section_l by sintering the | ow

refractive second | ayer 15 by heating t Ré faceplate 1A at t enper at ure of
about 165[ err]Them, Sthp Fhteplace 1A is heatedhatspenpexdattiurnsafttance
of the col or cathode ray t ube having the double coating filmb5 of the

present apsRedistPe t6§ arpsthéhedmiR-tivd high-eefiraetdeleor firgat hode
ray tube having the double coating filmb5 of the first enbodi mnent shown

in FIG 1 u 4h ;Sé 'g_ht transm ssion color of the col or cathode
ray tube aa%?ﬁgi ?‘%e d%ﬁb#j“e coating filmb5 of the present enbodinent is a'

col or_cat hode BEE( L nadeRRoL e RhikTeR B A el e T O

mbodi .._Th f. the f I A aof. th I ' 1
o ol ove TBin-CeRTRI-O, Ce GPAdcrsy e e adhite, LA 18R 7 T '

cat hode raZ t ube havi n%the doubl e coating film5 of the ]
14 to coat the low-refractive second layer 15 while

setting the temperature of the panel section 1 at about
40°¢ in step s19.

Then, the double coating film 5 of the present
embodiment is -formed on the faceplace 1A of the panel
section 1 by sintering the low-refractive second layer 15
by heating the faceplace 1A at temperature of about 165°C
in Step s20.

FIG. 11 .is a characteristic chart showing a spectral
| transmittance of the color cathode ray tube having the
double coating film 5 of the present embodiment obtained
through the fabrication steps described above, wherein
the vertical axis represents light transmittance shown
by % and the horizontal axis represents wavelength of
light shown by nm.

As shown in FIG. 11, although the color cathodg ray
tube having the double coating film 5 of the preéent
embodiment shows light absorptivity in the vicinity of
420 nm of light wavelength which is 'slightly larger than

those of the color cathode ray tube having the double



present enbodi ment has a surface sheet resistance of B SheeBIIM Been Replaced

JJerr]/[err], a leaked field strength of 0.8 V min ELEF m
in VLEF, and fully satisfies the TCO Standard. & e
col or cathode ray tube having the double coating filmb5

enbodi nent has a visual reflectance of 0.8 %and a light transmttance in
the visual range of 65 % and cancel s BRack col or of the body col or of the

col or cabBagengR¥illhs SRused Pyrstethabughr ehlied! iembodfimerits ,f ridm
standi ng out. 31 [ Fourth

Enbodi megt] i sg¢kihanalratiqdiCt U@t a£) ShewW gyt
fourth eg' ocﬂlrlrneorftt oﬂﬁueigoiﬁ c%at |ang fil'm5 of the col orr%at hode ray
t ube sho in ElG. 1. Fl t n |t e shown
n Pl oo, CRantpiaSiol cold bE, the  Hilen SAFROEHIAY ] bank, adciee DT
the present enbodi ment, the dpouble cqating film omurises the ,
conduct i ¥&enidgmbler P&i‘?%f%‘%‘? ga? rtbﬁ Prﬁﬁ&'&% Fg&ﬁ%eﬁﬁ 3s silver
particles coated and formed on the faceplate 1A of the p%(n?gl section 1
and the = |-dwvtef Ficande becont8| Spertldsy MikCh 18] ALEGR Lo G0 Sang op)
coated and fornmed on the:conductive high-refractive
~ with that of the color cathode ray tube having the double
coating film 5 of the first through third embodiments,
though the light transmission color b shows a value which
is slightly greater than that of the light transmission
color b' of the color cathode ray tube having the double
coating film 5 of the first through third embodiments.
The appearance of the faceplace 1A of the panel section 1
. is evaluated to be colored slightly in amber by naked

eyes. Still more, the color cathode ray tube having the

double coating film 5 of the present embodiment has a
surface sheet resistance of about 500 Q/[J, a leaked field

strength of 0.5 V/m in ELEF and of 0.4 V/m in VLEF, and
fully satisfies the TCO Standard.

Beside them, the color cathode ray tube of the
present embodiment has a visual reflectance of 0.7 % and .
é""light transmittance in the visual range of 70 %, and
cancels black color of the body color of the color
cathode ray tube, caused by the anti-reflection effect,

from standing out.



first | ayer 14. The thickness of the conductive hi gh- m

i's about 40 nm and the t hi ckness of the Iowr@?’b&e&:ﬂy@eﬁ?&%ﬂzgﬁ J

| ayer 14
| ayer 15

i s about 70 nm FIG 9 is a. flow chart

procedure for coating and form ng the double coating f W f#
present enbodi nent on the faceplate 1A. The procedure for

doubl e coating filmb5 in the col or cathdde ray tube of the present
enbodi menF]Fyyfth bﬂb@dﬂhéhﬂ?d bel ow by using the flow chart.

S1 throug

doubl e coati ngyf abﬁbiedEES'tiiglgg gilin” 5t g 14 ffﬁﬁ?b&ﬂﬁ%%%?e%[ e ge

Then, the faceplate 1A is he

at tenperature of a

Steps

S6 are the sanme with those in the —procedure for formng the

o dry

ol conol  orti FataChy. BusBBrsifiar o Birad Blipeitne e B CantRraaningne e *

48ferriCin

hi gh-refractive.first |ayer 4 to coat the Lowrefractive second | ayer 15
nhile Cs bRy BiAmeRE ., HHq, the ; LoyeEsERartige, Favond: Lakmi: 15 40Ear
Step S19.

the double coating film 5 in the fourth embodiment. 1In
the color cathode ray tube having the double coating film
5 of the present embodiment, the blue pigment which is
thé complementary color of amber is added to prevent the
faceplace 1A of the color cathode ray tube having the
double coating film 5 of the fourth embodiment from being
color in amber. |

The procedure for coating and forming the double
coating film 5 of the present embodiment on the faceplace
1A is the same wit-h. the case of the color cathode ray
tube of the fourth embociiment shown in FIG. 9 except of

that alcohol solution in which the anthraquinone blue

- pigment of about 5 to 15 % to the content of the solid

component of silicon alkoxide is added is used in Step
S19 in coating and forming the double coating £ilm S5 in
the present embodiment.

FIG. 12 is a characteristic chart showing a spectral

transmittance of the color cathode ray tube of the.

present embodiment, wherein the vertical axis represents

light trq.nsmittance shown by % and the horizontal axis

represents wavelength of light shown by nm. .~



faceplate 1A of the panel section 1 by sintering the |ThisShefHadeinReplaedo
| ayer 15 by heating the faceplate 1A at tenperature of

Step S20. FIG 11 is a characteristic chart show n
transmittance of the color cathode ray tube having the dou coating fil

5 of the present enbodi nent obtai ned 37 ough the fabrication steps
descri bedgabgueunWhenei Prgl her yver tincahd@iconepegsephst | iy dodegi ttance

Then, the double coating filmb5 of the present enbodinment is formed on tt"_]d

shown by %and the hori zont aI aX| s represents wavel ength of |ight shown
by nm | t R t BREGs F A% qhirube
havi ng thet ou I att:ﬁr’t:g'EEI fq? g’?ﬁg‘gg}:esent ﬂrﬁo‘ﬁ% rrentssho& I i ght

absorptiv VI Cl it ght ve

slightl ya:b§¥éJé’E: )égfg th rpryoca{)hodélz\rﬁgy ube aV| n?ﬁ e doubl e
coatlngf|Im5 of thef| st t hr h third enbodinents I s_al gost fl at
in the vivayslengtde F‘ sﬁ-ﬂghltilghtfa{:?%ﬁsrﬁ% oﬁ'hE§For b col or

cat hode ra ube havi ng the doubl e coatl ng film5 of the present
embodi mefeloF gcathade t ray fitbe ef+gthg +firskhi Ghnongh mfdinde sane

embodiments similarly to the color cathode ray tube of
tlte‘ fourth embodiment, the 1light absorptivity in the
range from 520 nm of the visual range is slightly larger
than that of the color cathode ray tube of the first
through fourth embodiments. Further, the light
transmission color of the present embodiment is a' = -4
to +2 and b' = +5 to +10, and the light transmission
colors a' and b' have values smaller than those of the
light tranemission colors a' and b' of the color cathode
ray tube of the fou;:th embodiment. The appearance of the
faceplace 1A of the panel section 1 is evaluated to be
almost achromatic color by naked eyes. Still more, the
color cathode ray tube of the present embodiment has a

surface sheet resistance of about 300 Q/[], a leaked field

strength of 0.4 V/m in ELEF and of 0.4 V/m in VLEF, and
fully satisfies the TCO Standard.

Beside them, the color cathode ray tube of the
present embodiment has a visual reflectance of 0.6 % and
a light transmittance in the visual range of 68 %, and

cancels black color of the body color of the color



with that of the color cathode ray tube having the doubl-mfi‘ng*ﬂ-unj\
of the first through third enbodi ments, though the |i ghthit sREGHLSSI ON

color b shows a value which is slightly greater than tha aced
transm ssion color b' of the col or cathode ray tube havi g’ ’L
coating filmb5 of the first through third enbodi nents. T f
the faceplate 1A of the panel section 136 s evaluated to be col ored
slightly cathoter day nthbe, eausedStby! tiser eantihereflect tan heddeacky, t ube
having the double coating filmb5 of the present enbodi nent has a surface

sheet resggbmngeandingogtt200 [err]/[err], a leaked field strength of 0.5
V/imin ELEF and of 0.4 VVmin VLEF, and fully satisfies the TCO Standard. -

Beside them rfeis Ofloied CghBed%1 ERNIRO YN cable 187 SHIMN CHRH MENt

has a visual reflectance o % a transmttance 1n vi sual
range O 4813 ) BRI A AR Ehrd Epe BEauERiR Hihle, 0L
BRI T T R Lo AR TR ER TS L
the color cathode ray tube of the first through £fifth
embodiment has been described above, the present
inv.'ention is not 1limited to the case when the main
component- of the conductive high-refractive first layer
14 is the silver (Ag) particles and, bes idé the silver
(Ag), particles of gold (Au), ruthenium (Ru)., rhodium
(Rh), palladium (Pd), osmium (Os), iridium (Ir), platinum
(Pt) and the like or particles into which two or more
kinds of those noble metals are mixed may be used.
Further, although the case when the main component
of the low-refractive second layer 15 is silicon dioxide
(Si0;) in the double coating film S5 of the color cathode
ray tube of the first through fifth embodiments has been
explained,_ the present invention is not limited to the
case when the low-refractive second layér 15 is mainly
composed of silicon dioxide (Si0O;) and beside silicon
dioxide (SiOz), magnesium fluoride (MgF;) may be used.
Further, in the procedure for forming the double
coating film 5 on the faceplace 1A in the color cathode

ray tube of the first through fifth embodiments, the



bl ue pignent, into the lowrefractive second | ayer 15 of t he doubl e
coating film5 in the fourth embodi e In the col ork §13“-|4611?9qu

havi ng the double coating film 5 of the present enbodi J
pi gment which is the conplenentary color of anber is a

faceplate 1A of the color cathode ray tube having the dou Ie coa |ng

5 of the fourth enbodi nent .from being ¥6lor in anber. The procedure

for coat i bl oa fil of e
RagRideldll 161408 QD! Gach025kRY ! || M, of chie RiaReniy

enbodi ment IA is e sa the case of the coI or

cathode taedilin Al Uie (@i focrigdl TRl PO DGR S EXGOR! 1Dt

al cohol § EESIY 5T whT ch qur none out 5to 15
%to the conte of t conmpgnpent _of |I|con kOXId I s added is
used in &St SHAYSH ggaﬁ’hggﬁﬁ S¢ c?rQ’rl apd; ﬁé%dou'f)’i’% 38 %Pr‘:lemlsni n the
present enbodi nent. FIG 12 is a characteristic chart show ng a

spect r al dryHAgnthe 2foadyctive chigh-refreativay fimss okayee 14, Sdbnt
enbodi ment, wherein the vertical axis represents light transmttance shown

by % and Sttep h818 zortie ainteripgr dvamperagiwesndnh sEeps gt . sHvldr by nm
35
S17 and S20 are all only typical temperatures and the

present invention is not limited to those typical
temperatures in forming the double coating film 5 on the
faceplace-1A.

In this case, the heating temperature in rirying the
conductive high-refractive first layer 14 in Steps S7 and
S15 may be any temperature between 70 and 130°C as
described in parenthesis. in FIGs. 6 through 8 and the
temperature in drying the conductive high-refractive
first layer 14 in Step S18 may be any temperature between
45 and 60°C as described in parenthesis in FIG. 9.
Further, the sintering temperatures in Steps S9, S12, S17
and S20 may be any temperatﬁre between 160 and 175°C as
described in parenthesie in FIGs. 6 through 9.
| Beside them, although the case when the pigment
added to the low-refractive second layer 15 is the
anthraquinone blue pigment has been _explained in the
fifth embodiment of the éresent invention, the present
invention is not limited to the case when the pigment is

the anthraquinone blue pigment and other pigments such as



As shown in FIG 12, in addition to that the col or cat hode ray tube of
t he present enbodi nent shows |ight absorptivity i nnlh‘éle#ifbslﬁﬂetﬁepbﬁeMz

nm of |ight wavel ength which is slightly larger tha
il arly
e gh

col or cathode ray tube of the first through third e

to the color cathode ray tube of the fourth enbodi nent,

absorptivity in the range from 520 niof the visual range is slightly

| ar ger %?ﬁ. t .qf co y lé&% e S t hr ough
fourth erﬁ)‘{ I e : pl (ratthe}rjﬂéh%#g?gﬁlﬁ% él gané% s(i éonggollé? of the
present enbodi nent a' to 42 and b', = +5 I +10, | i ght
transm ssﬁ)‘ﬁéj °'bo|€?s ﬁheangyﬁ aﬁ‘&\/e R%tss'nalsf ?rh%n %”g? t he

| i ght transnissjon col orsef and b' of the col or cat hode ray t ube of

t he fourt H® s e‘&?ﬁn‘&% dede faceplate 1A of the panel
section 1 is evaluated to be al nost achromatic col or by naked eyes.
Still nore, theln eagh oembedimentr descuyibedst abeveredhe eppdarhEY® has a

surface sheet resistance of about 300 [err]/[err], a |leaked field :
strengt h diigh-<refra¢ctive EEiarat oflaget Vit imaAAEF, composed f of| ytRati sfies

the TCO St andar d. Beside them the color cathode ray tube of the
present enbschlreparticles/i isal fomiedcbyncapplying %hend solukibinghin
transmttance in the visual range of 68 % and cancel s bl ack col or of

the body céfith othéhmetallorparticles are dispersed on the faceplace
1A and by drying the solution applied on the faceplace 1A
by the dfyj.ng step. after controlling the temperature of
the surface of the faceplace 1A by the pre-heating step.
Then, the low-refrac_tive second lafer 15 is formed by
applying the alcohol solution of silicon alkoxide. At
this time, the alcohol solution of silicon alkoxide
impregnates between the gaps of the metal particles of
'the conductive high-refractive £first layer 14 formed
- before and reaches the surface of the faceplace 1lA. Then,
in the following sintering step, silicon oxide (including
silicon hydroxide) generated when the silicon alkoxide
reacté rigidifies the bonds between the conductive high-
refractive first layer 14 and the metal particles,
between the metal particles and the faceplace 1A and
between the metal particles and the low-refractive second
layer 15. | |
Accordingly, as the final configuration of the

double coating film, the conductive high-refractive first



cat Hode ray tube, caused by the anti-reflection effect, from standing out.
I't is noted that although the case in which the Si IrhiQSheétA@;quaReﬂlacéthsiﬂe

m xed into the conductive high- refractive first la oubl'e
coating film5 in the color cathode ray tube of the fif
enbodi rent has been described above, the prese | on i s not
limted to the case when the nmain conp8nent of the conductive

hi gh-refr eqfii r; 14 i t i . part{icles_ and,
ool de" | EEtey o1l "s"z A‘Jizj'?;i(‘%sp%‘?tuégl e%sheof‘p%%?]; P%%ﬁ)“,%glr‘utaﬁ‘e%%hfl?%),
r hodi um , -RalJ.adium (Pd) , ... osm um (GCs iridium(Ir),. platinum
(Pt) and ‘?’ﬁr’e@%i R (ﬁhepal?l"i‘é?ﬁs ang, otsl%ﬁ‘ni %wfﬁéfﬁ?cﬁﬂ’é S(QG‘%U’S b2¥®Fose
noble netal s, are m xed qﬁgibe used. Further, although the case when
the mai n B fade of shbigon.oxidective second layer 15 is silicon
dioxide (Si(err]) in the double coating film5 of the color cathode ray
tube of the fiTRatthseouwhillef ttheenaygkmecespdsad beénondypltlieemetahe
present invention is not limted to the case when the lowrefractive
second | paxrticlées dai nfgrmednrimsethhef stiddecowhdhoxilte &GILGR)Yioandikesi de
silicon dioxide (Si @), magnesiumfluoride (MyF2) may be used.
Further, whniclnetheoamtale partioles ngrehaligiurial £oataippd ifdd,m €nen the
faceplate 1A in the col or cathode
conductive high-refractive first layer 14 composed of the
metal particles and silicon oxide (including silicon
hydroxidef is formed in the end (after sintering) as the
alcohol solutiph impregnates when the alcohol solution of
'silicon alkoxide is applied. The silicon oxide of this
time functions as the binder and increases the closeness
of the metal particles (increases contact points), thus
enhancing the electrical conductivity. It reduces the
gaps among the metal particles and also fills the gaps,
thus enhancing the refractivity of the conductive high-
refractive first layer 14 further and improving the anti-
reflection effect.

Because the metal particles of more than one kind of
noble metal elements of gold (Au), silver (Sg) and
Platinum (Pt) which are chemically stable and are hardly
oxidized are used as the metal particles used for the
conductive high-refractive first layer 14 in the color

cathode ray tube having the field leak preventing coating

film of the present embodiment constructed as described



ray tube of the first through fifth enbodi nents, the
37 tenperature cited in each Step, 1i.e. the ' HA EEEN
tenperature in drying the conductive high-refractive : . I n
Steps S7 and S15, the tenperature in drying the condu_tive'RE
high-refractive first layer 14 in Step S18, the sintering tenperatures
In Steps S9, S12, S17 and S20 are a9 only typical tenperatures and the

present iyaNeli 8fRle sy ldpaded e oFYPigal di@asg at ures
in formng the doudl e c%g?{:ﬁg f11m 5roetns%sﬂ:te ?gcep ate 1A Tnthis

case, the .heat] i | ng,t 0 Lye olgh-r active
first |a§é%%1?‘%}%a§?§g'? Z#Eé%é Iiaq@lgs g‘rlra?‘%ge %‘%ygtgg%g%ﬁat% eg bfe‘[{"\ylveen 70
and 130[err].C as described in parenthesis in FIGs. 6 through 8 and the

t enper at FeSistancs @f tlﬁsﬁ:o‘%ﬂfétfv’é Ko ﬁzfé}ﬁa@ti‘:\?@ sunfacs $hgrk 14 in
Step S18 may be any tenperature between 45 and 60[err]C as described
in  par epidsdstande) of | Ghe Tondudtiivdehighbfefrateiveg fliasrerbdydes in
Steps S9, Sl12, S17 and S20 may be any tenperature between 160. and

175[err] Ggagyill RICdfhdd f5¥ IRy S%éﬁch%% Sild\f ough 9.
Beside them although “the case when “the pignent added to the

low refracti Ve S4edd pbd%Gte lthe! Told¥ing matters such as the

pigi_nents or dyes which is complementary to the coloring
of the bo&y color of the cathode ray tube may be added to
the low-z:t-afractive second layer 15 in the cathode ray
tube having thé field leak preventing coating film of the
present embodiment conétructed as described above, the
coloring of the body color of the cathode ray tube may be
complemented and may be turned into achromatic color.
[Sixth Embodiment]

The present embodiment will. be explained by using
FIG. 2. In FIG. 2, a surface treatment film 5 comprising
a low resistant conductive high-refractive film 14 and a
low-refractive film 15 made of silica or the like formed
on the conductive high-refractive film 14 is éhown. The
same reference numerals with those in FIG. 1 correspond
to the same components.’ |

In the present embodiment, as the surface treatme_nt
film 5 formed on the outer face of the panel section 1
made of glass, the multi-layered structure of the low

resistant conductive high-refractive film 14 which is



-

ant hr aqui none bl ue pi gnment has been explained in the fifth g@ﬁmdaemlaeﬁd
|

| f
the present invention, the present I nvention is not lim Spe
when the pignment is t he ant hraqui none bl ue pi gnent and ot\ ‘\
such as di oxarine pignent, phthal ocyani ne pi gnent In

addition to the dye and pignents, silane coupling material or the
| i ke may be added. I n each enbodi Eht descri bed above, the conductive

hi gh- 1 of el friddr | 88T pAfleTPBLX (GHTAOSEM Ofn! B 1cHPlaAl B sl €5 i S

formed by applying the solution in whi he nmetal particles are di spersed

on the facqgpl Ak L ng. |yt i appliegd ongthe eplate 1A
by the dr?ﬁ%ﬁg@gp%ter i(::lé/osn'?ér%; P‘lgﬁ}égghg'at :aérrprce)q'qzaﬁqﬁr%é o? 'tﬁe f of the
facepl ate e.pre-h i Nnq st ep. hen, the |owrefractivye second

| ayer 15 i1§€}r3$érféé=aﬁveap§%n§% hggléﬂ‘%%hgﬁf SRR TRAING | FLddR2alWbxi de.

At this tinme, the alcohol solution of silicon al koxide inpregnates

bet ween t I’F@ega‘b%“‘g‘fc?h‘ée nbigh-Fefrastdye ofilmnd4coimiuadepsedigh-The racti ve
first layer 14 formed before and reaches the surface of the faceplate 1A
Then, i nldigdt% oliransmittianae i Rf stepsual| i rangexi o (itded udiumfacs | i con

hydr oxi de) generated when the silicon al koxide
treatment film 5 having such structure is less than 70 %.

[Ss‘_.-venth Embodiment]

The present embodiment will be eﬁcplained by using
FIG. 2. -Each reference numeral in FIG. 2 is the same
with those ur the sixth embodiment. In the present
embodiment, as the surface treatment film 5 formed on the
outer face of the panel section 1 made of glass, the
multi-layered structure of the low resistant conductive
high-refractive film 14 which is formed under the panel
section 1 and in which silver and rhodium particles are
mixed in a ratio of 1 : 9 and thé low-refractive film 15
formed by spin-coatj.ng silica on the conductive high-
refractive film 14 is adopted. The light transmittance of
visual range of the surface treatment film 5 having such
Structure is less than 70 % similarly to the sixth
embodiment.

[ Eighj:h Embodiment ]

The present embodiment will be explained by using

FIG. 3. 1In FIG. 3, there are shown low-refractive film

15A formed irregularly by spray-coating silica or the



reacts rigidifies the bonds between the conductive high- edkaehd deen Réplasdd

layer 14 and the netal particles, between the netal parti

faceplate 1A and between the nmetal particles and the Iovv-?\ “mm;\m% nd
| ayer 15. Accordingly, as the final configuration |l e
coating film the conductive high-refractive first | ayer

- —

14 is

composed of the metal particles and sil4%on oxide as the binder and the

| ow-ref ra&ﬁe’awwd&mfﬂa&ﬁé B 2{5 Fdrnfel X isfifin-coat inglat is,

while the [ayer conposed o
stage wh

appli ed,

nmet al

ticl i1 i de (includi il h i de) i.s formed
¢ he' oFETERBORdG Sy SRS BATERC OFl COMRINSRNL | o HPC RS unen 1 h

al cohol

this
nmet al

ti

particles (increases contact points), thus enhancing the electrical

only the net

conduc ctive |

particlés i's forned i'n the

el Ny U £ BBek el GllnbhE1Gt B plee a0f dpeersed s

Ve Rl g

er- 147 conposed of the

solution of silicon alkoxide is applied. The silicon oxide of

eEbodddendns ass $he surtRge peearmerbsEilpng £pETerc® We the

conduct i puber  faceefk etshencpanphbs seatign ht made pirtghags, attdeal so
fills the gaps, .

multi-layered structure of the low resistant conductive
high-réfractive film 14 which is formed under the panel
section 1 and in which silver and rhodium particles are
mixed in-a ratio of 1 : 9, the low-refractive film 15
formed by spiﬁ-coating silica on the conductive high-
refractive film 14, and the low~refractive third layer
15A irregularly formed by spray-coating silica on the
low-refractive £ilm 15 is adopted.

FIG. 13 is a graph showing a relationship between a

- light transmittance of the surface treatment film in the

visual range and a surface resistance thereof according
to sixth and seventh embodiment of the present invention,
wherein a curve A represents the characteristics of the
low resistant conductive high-refractive film in which
silver and platinum particles are mixed in the ratio of
2 : 8 and a curve B represents the characteristics of the
low resistant conductive high-refractive film in c;ich
silver and rhodium particles are mixcd in the ratio of

1 209,

‘ .



t hus enhancing the refractivity of the conductive high- refractlve first ,
llayer 14 further and inproving the anti- reflection effeci . —Because—
the metal particles of nore than one kind of noble netal gl ®fHAFOBEEN

(Au), si
hardly
hi gh-r ef

| ver (Ag) and platinum(Pt) which are chemcally <tab|ene@mh
oxi di zed are used as the netal particles used for tHe—conducttve
ractive first layer 14 in the cB8Bor cathode ray tube having the

field | eak pre¥énicany haseeg firomm tdiet barpessantardbadiirenFIGondsruct ed

as descr

i bed 40 above, the surface

sheet resthatntheoburifaceotdsdistanceich-tied reetfacel tkehthaner fidmmy be

r educed
surf ace
will not

to alow resistance of less than 1 x 10[err] [err]/[err] and the

Skegly Y Sliplieer Ok 1S 43933“%%6 @M EghEastingalikhs deaver 14

egr ade ong pério Becaaes S he

coloring matters such_as the |gnents or es which is conplenentary to

t he col or iRgthef viguabogangs| és

ﬁsﬁhﬁhéatﬁ gutr 49 fube may be added to

the |lowrefractive second layer 15 in the cathode ray tube having the
field | eak preVeangngheosurface tmeattmend firleseht irnwhdchesuchodew uct ed
as descri bed above, the <coloring of the body color of the cathode ray tube

may be

resistant conductive high-refractive film 14 is formed
below and the low-refractive film 15 is laminated thereon
allows the reflection of external light to be reduced,
the electric’ charge to be prevented and the leak of
electromagnetié'wave to be remarkably reduced and allows
the international guideline (TCO) for restricting the
radiation of electromagnetic wave to be readily cleared.

It is noted that it has been found that the visual
reflectance at this time (reflectance adapted to the
characteristics of human eyes) is less than 1.2 %.

FIG. 14 is a graph showing a result of measurement
of the surface resistance of the surface treatment film
having the low resistant:conductive high-refractive film
composing the color cathode ray tube of the invention and
an amount of leak of eléctroﬁagnetic wave.

- This measurement result shows a field strength at a
distance of 30 cm from the panel face when the color
cathode ray tube in which the surface treatment film of
the  sixth through eighth embodiments is formed is

assembled in a set and the low resistant conductive high-



conplene
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i ke for
ref erenc
In the p
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nted and may be turned into achromatic color. [SIXth Enbodi ment |

ent enbodi nent will be explained by using Fl G e1ds B6en Réplacad
surface treatnent filmb5 conprising a | ow resi st ant con
hi gh-refractive film14 and a lowrefractive film15 ma “ﬂlﬂ““‘l

med on the conductive high-refractive film214 i

b

e nunerals with those in FIG ®4&orrespond to the sane conponents.

[eSEF O fBNtis a@oﬂﬁecéémf@setﬁée&a@ﬂa fid nefc f orqpda on the

outer face of the panel section 1 nade of glass, the nmulti-I|ayered

Bhatd, Pt fac%%ﬁ%?ﬂi%%?%gf‘ﬁ%ﬁ‘?gﬁ" e A i oh

St ructur

S|Iver

| owrefr
hi gh-ref
range of

JHhdRE FFEg %r%ﬁlﬁﬁ B?Xfﬂz oo RSy 288 B YRR el ve

ractlve film14 | s adopt ed %ght transm.ttance of visual

11n¢,0Ds FRBESSERES: TR | Filfeds ﬁ‘é’&?ﬂ RUMRES [ (I e YROFQ

than 70% [ Sevent h Enbodlnent] The present enbodi nent will

expl ai ne

£X3qUaN9 is to 400 KHz.

As shown in FIG. 14, using the low resistant
coﬁdnctive ﬁigh—refractive film of the sixth _through
eighth embodiments as.the surface treatment film formed
on the outer face of the panel of the color cathode ray
tube allows t@e degree of leaked electromagnetic wave to
be reduced to the level which is far below the Swedish
standard TCO of 10 V/m, the international guideline.

FIG. 15 is a table for explaining the
electromagnetic wave leak preventing effect of the
surface treatment film of the sixth, seventh and eighth
embodiments as compared numerically with the
international guideline (TCO of Sweden).

. In FIG. 15, it can be seen that the electromagnetic
wave leak preventing effects of the sixth and seventh
embodiments are both less than 10 'V/m, the guideline.
Particularly, the both ELEF and VLEF of the sixth
embodiment are less tﬁan the half of the guideline,
showing that the sixth .embodiment has a quite large

effect for shielding the leaked electromagnetic wave.

Ss
be



FIG 2.

Each reference nuneral in FIG 2 is the sarre
the sixth enbodi ment. In the present enbodi nent , surface
treatment film5 formed on the outer face of the pan enJRepln-aie
gl ass, the multi-layered structure of the | ow resi st i’ﬂ
hi gh-refractive film 14 which is fornmed on the facepl at pane

section 1 and in which silver and rhodi & partlcles are m xed |n a ration

of 1:9 and thayds8Y a.rREEASHI VEof i | #8 riwi P’
the conductive high-refractive film1l4 i1s a

transm t tenge Pfovided! | aeasmsz{ofc{le GAHiAeE FAFALHBY' of f&ﬂé“ Si ey’

structure 1Is Iess than %SI
Enbodi me

In FI G

spray- coat
film 15

t hose
pr esent

enbodi rrent

[First Example of Method for Forming Treatment Film]

. After manufacturing a color display tube having an
effgctive diagonal 1length of 51 cm and axi average
transmittance of visual range of the panel of 76 % by the
conventional cathode ray tube manufacturing method, a
first layer wa's formed by cleaning the surface of the
panel by using abrasive and the like, a solution having
the following "Composition 1'; was injected and was shaked
off for 60 seconds with a number of rotations of 180 rpm
so as to have a thi_cknes of less than 0.1 um while
holding the outer face of the' panel upward and keeping
the surface temperature at 50°C.

It was heated ‘again to dry. Then, a second layer was
formed bjr ihjecting 50 ml of solution having the
following "COmposition 2" on the above-mentioned first
layer while keeping the temperature of the surface of the
panel at 50°C similarly to one described above, by
shaking it off for 50 seconds with a number of rotation
of 175 rpm and by heating for 30 minutes at 170°C.

As a result, a chemically stable and mechanically

strong surface treatment film having a surface resistance

Opt egf*Eh ﬁcof‘{—éﬁﬁnéhé' ca on

ng such
[ Ei ghth

)t e be expl ai ned usin Fl G 3.
3 IJrtqnlgr %#@%o%ﬁg%’gﬁﬂ?@g?a& j vﬁ‘?i PreSeR Jd’r"r?é’d" 9% (B4t arly by
ﬁ iS|I| or the like on the lowrefractive
e:d?n n- coati ng. The sanme reference nunerals wth
in FIG 2 correspond the -same parts or conponents. In the



enbbdinent, as the surface treatnent film5 formed on'the outer face

of the panel section 1 nmade of gl ass, the mul ti - | aymis&Heesidsel . &f
the | ow resi stant conductive hi gh-refractive film 14 ' %
on the faceplate 1A of the panel section 1 and in wh‘lnmgumw”ﬁuf ]
rhodi um particles are mxed in a ratio of 1:9, the

film15 formed by spin-coating silica o6t he conductive _
hi gh-refragti,ve f.i and the lowrefractive third . y 5A

' Pogul ar P Posrdd AT o A AferARs, Fradentetadds (e vignell FanhRle (i1 m
15 i s adopt ed. FIG .13 is a graph show ng a relationship between
a | i g€ BBalksandt anvdsualt refiectancet pfaln2nk wasnobtatined. visual
range and a surface resistance thereof according to sixth and seventh
enbodi nent of the present invention, wherein a curve A represents the
characteristics of the | ow resistant conductive high-refractive film
in which ecompbkieioand~pl atinumparticles are mxed in the ratio of = 2
: 8 and a curve B represents the characteristics of the |ow resistant
conductive hi 4V, 'gﬁami beh = i r ' rticles
are mxed in tg hrlgk‘raefg{ ?%{dofﬁlét : 3?&@7@6 2/%) ﬁ&ftf@ﬁe H&Qb@%@ﬁ

43 l%oiﬁ%igﬁ seen fromthe curves A and Bin FIG 13

particles ... 1.1 wt 3

ethyl alcohol ... 6 wt %

dispersant ... 0.01 wt %
pure water ... remainder

“Coméosition 2"

Organic sillane alcohol solution

ethoxysillane ... 0.08 wt %

hydrochloric acid ..0.001 wt %

methyl alcohol ... remainder
[Second Example of Method for Forming Treatment Film]

The color disglay tube héving an effective diagonal
length.of 51 cm was manufactured similarly to the above-
mentioned first example and a first layer was formed
after cleaning the surface of the panel by injecting a
solution ha?ing the following “Composition 3" 'agg by
shaking off for 60 seconds with a number of rotations of
180 rpm so as to have a thickness of less than 0.1 um

while keeping the surface température at 50°cC.



that the surface resistance of the surface treatnent film 5 is less than 1
X 10[err] [err]/[err] when the light transmttance in the visual range is
| ess than about 70 % Using the surface treatnment film5 in which
such ow resistant conductive high-refractive film214 is formed below and.
the lowrefractive film15 is lamnated thereon allows the reflection of
external light to be reduced, the elect¥ic charge to be prevented and the

| eak of el ect nq%geti e be, r I arf&uc n WS ot he
i nt er nat i-onal Ejﬁl de |ne‘ﬁzl'vl% %rgir %est%lr!:rfcﬁgit e rgjésgt ?g%h% by
el ectro LC: \Wav e at e _read] ar, . It A . thaty.it has
been fo:ﬁgﬂf%%‘t&%e%\?i &‘ng Of‘rae%ié%‘f%%@e heagz[mq hlms'le tidrroé“&%érjgﬁ'%tgt gnce '
adapted tp the . characteristig¢gs of human eyes) is.less than 1.2 %
Ao te el R "Ik RS ELnRE oreRmmBls chebiLesr onblag ; acbe
resistance of the surface treatment film _having the | ow resistant
conduct i VieRReFRtEre R ther purfacemddsify G o rkirg ndBeofy fPGhe of
the invention and an anount of |eak of el ectronmagnetic wave. Thi s
measur ene¥@ secaondssmwikd 2 f punbert odhgrotations dEstldfcecpt @0dchyfrom t he
panel face when the color cathode ray tube in which the surface treatnent
filmof héxtingxfér I0Ormimbtesi ght b708cbodi nents is fornmed is
assenbled in a set and the | ow resistant conductive high-

As a result, a chemically stable and mechanically

strong surface treatment film having a surface resistance

of 1 x 109 Q/ 0, an average transmittance of visual range

of 70 % and a .\';isual reflectance of 0.8 % was obtained.
“Composition 3*

silver and rhodium (Ag/Rh = 1/9) particle dispersed
solution |

particles ... . 0.9 wt %

isopropyl alcohol ..10 wt %

;lispersant coe 0.005 wt %

pure water ... remainder
[Third Example of Method for Forming Treatment Film]

After forming the double coating film by the same
method with the above-mentioned second example of the
method for forming the treatment film, the surface of the
panel was heated up to 60°C and solution having the
following "Composition 4" was sprayed on the whole panel
by using a two-fluid nozzle spray gun. It was carried out

by scanning the whole surface once under the conditions



44 refractive filmis connected to the ground. In FI G T4shéetHsBed Riblaced
line Crepresents the field strength ELEF (V/m whose freq

2 KHz and below and a straight 1line D represents the filed Illl'lﬁm?mlmw
(VI m whose frequency is 2KHz to 400 KHz. As . shown X
using the low resistant conductive high-refractive filmof the sixth

t hrough eighth enbodi nents as the surf4é®e treatnent filmforned on the
out er faaef ofl.8helphnebfof fldwe adttd o hatie raglutiba shaeivgt Ehelegree of
| eaked el ectromagnetic wave to be reduced to the I evel which is far bel ow

the Swedijonfdodttich 1EQ pﬁo ELL/iFi:iLO o‘fl MaigndelodElratelV/ 30° tde

I nternati onal guideline. a tabl e for expl ai ni ng
the ele t hag1da I t Lf egi EemS WY £ ace
treat rrentgé m o &g Si xt an sg‘\?{éﬁ%‘ﬁa ﬁ e? nej')as 3td1cglprpar e

d
T e e o VP 800 de' $UFERGS oo B4 HsE | g

effects of@fiq ixt and eventh enbo |rrents are both |l ess than 10 V/im
(ELEF) or® es"é%ﬁ%leﬁﬁ’ *Particularly, the both ELEF and

VLEF of the 5|xth enbodl ment are Iess than the half of the guideline,
showi ng that tFRe sifddM cF95MeRePY hathe fipxay | ¥age hepted: FoF sHl el ding

t he | eaked el ectromagnetic wave.
minutes at 170 °C. As a result, a chemically stable and

mechanically strong surface treatment £film having a

surface <rfesistance of 1 x 103 Q/ [0 , an average

transmittance -of visual range of 70 % -~and a visual
reflectance of 0.9 % and having an appearance similar to
a low reflective evaporated film or sputtered film was
obtained.
"Composition 4°*

Organic sillane alcohol solution

ethoxysillane ... 1.7 wt %

nitric acid ... 0.5 wt %

pure water ... 8.0 wt %

ethyi alcohol ... remainder

It is noted that the cases of using the particles in
which platinum and rhodium or silver are mixed have been
explained in the sixth through eighth embodiments and the
methods for forming the treatment film of the first

through third examples, the present invention is not

limited only to those cases and a sole substance of



Nekt, a method for fornmng the surface treatnent filmplg]g\éhg in the

col or cathode ray tube . of the sixth through eighth enbo 25 reenRgplaced

present invention will be explained. [First Exanple of ”m ng
n

Treatment Film After manufacturing a col or display
effective diagonal length of 51 cmand an average transmttance of visual
range of the panel of 76 % by the con#éntional cathode ray tube

AN aCt UGG W, Nl Pad Lini 5! drAEASoSRLERY di CLABNITikd hBrs T ace of
the panel by usi'ngpaabras“f've' and the 1% ke. ‘a solution having the follow ng

Compos hiighuke JPSyd] B8 B HEn3haNgGRs hlabor D gith a

nunber of rotations of 1 M SO asS to havée a I ckness ess than 0.1

whi | e hol ding t ter face of the panel d_and ipg th
Cur  hoe, Aempgh ol i LGy  jRal fodich, | TR RANR, (RSB Pad SN Y, o)

second | ayer was .. fornmed by injecting 50 mM of solution having the
fol | ow nél'kﬁ)ﬁﬁoﬁlﬂ%w}ubr?%fﬁ@%ﬂ‘&lfabﬁadﬁ%ed first layer while keeping
the tenperature of the surface of the panel at 50[err£C simlarly to
one descri be®ecapsee elegtrigaki mesistance opfsudtoRPLR thetr s inber of
rotations of 175 rpmand by heating for 30 mnutes at 170[err]C

of rubidium, palladium, iridium and osmium are all within

a range of 10-5 to 10-¢ Q-cm, which is several to ten-odd
times of silver, the mixing ratio may be decided
corresponding to the resistance when they are mixed with
silver. Bowevgt; it is preferable to set the mixing ratio
of silver to be about 10 % in view of the practical
stabiliﬁy.

According to the sixth through eighth embodiments of
the present inventio_n described above, the -cost for
forming the treatment film on the outer face of the panel
may be lowered ccnsideraﬁly as compared to that of the
sputtering or the NESA coat forming method.

FIG. 16 is a table for explaining the cost for
forming the surface treatment film of the sixth through
eighth embodiments of the present invention as compared
to the cost for forming the sputtered film and a NESA
coat. As shown in this table, when the cost is assumed to
be 100 in forming the sputtered film, the cost of the
NESA coat ié 50 and that of the low resistant conductive

high-refractive film of the sixth through eighth



As a result, a chemically stable and nmechanically stro urtf c§ RE ment
. . . a e
fil mhaving a surface resistance of 2 x 10

average transm ttance of visual range of 58 %and a vis Hl

1.2 % was obt ai ned. "Conposition 1" sil ver and

2/ 8) particle dispersed sol ution particles ...

ethyl alcohol ... 6 WM % di spers@nt ... 0.01 wt 0o pure
wat er embo&ﬁ{&wyi%f th@ﬁ?@§éﬁt09n8enuon %géel C $hhanasyl aneol

soI ution et hoxysi | | ane c. hydrochloric acid ..0.001wt

I f q F
Tr eat ment trlﬂ—éqh a{)&Pf‘cS’fmaﬁ;'e col or 3:% ayaﬁ?nﬁ ELHDlfa b cHtal onal "

having an effective |agonal

| ength of /1 (érq\%[sqmnufactured S|mlarly to the above- nentioned first
exanpl e a &' ‘ayer was fornmed after cleaning the surface of the

anel by injecting a
P y 1n Ne:g:, the transmittance of the color cathode ray

tube of the sixth through eighth embodiments of the
présent invention will. be explained by comparing with
that of the prior art color cathode ray tube.

FIG. _17 is a schematic section view of a panel for
explaining a transmittance of the panel of the color
cathode ray tifbe » comprising the panel section 1 made of
glass and the treatment film 5 formed on the outer face
thereof.

Here, when a transmittande of the glass of the panel
section 1 is Ty and: a transmittance of the treatment film
.is T1, a transmittance of the whole panel forming the
treatment film (total transmitﬁance) may be expressed as
T =Ty x T;. Here, the transmittan_ce T of the whole panel
having the treatment film and the transmittance T, of the
underlying panel may be measured by referencing air and
the transmittance T; of the treatment film is measured by
the transmittance of the panel having the treatment film
by referencing the underlying panel.

While each transmittance may be expressed by the

following expressions and by absorption coefficient, it



solution having the following "Conposition 3" and by shaking off for
,60 seconds with a nunber of rotations of 180 rpmso as to have a thickness
of less than 0.1 [err]m while keeping the surface tenperature at 50[err]C.
47 It was dried and a second layer was forned by injecting 50
m of solution having the "Conposition 2" simlarly to the first
exanple while keeping the tenperatusg of the surface at 50[err]C, by
shaking it off for 0 seconds_with a.nu ations of 17 m and by
heating f%LBobR; rﬁi'tésa*‘é'{e‘§75f'épf"] @ith QReA§r§ tt nce cﬁgﬁfugéiﬁy stabl e
and nechanically strong surface treatnent film having a surface resistance
of 1 x 1odeasyrederr], an average transmittance of visual range of 70 %

and a visual reflectance of 0.8 % was obt ai ned. " Conposi tion 3"
silver andTghedi(dim-( Rg) R €11~9R, pax tEXP e(eks@ertsdd sol ution
particles ... 0.9 wt % | sopropyl alcohol ..10 wt %

di spersant ¢ = (1 - ®;00% Wi % R;) x BMPe (WRL & t;) X EXD qralinget;) [ Third
aamﬂeofhmﬂmdfm Formi ng Treatnent Film
Ty = (1 - Ry) X (1 - Rz) x EXP (-ky x t;) x EXP (~kz X
t3)/(1 - R;) x (1 - Rz2) x EXP (-k1 x tj)
where,
Tp is transmittance of underlying panel,
T i;'transmittance of panel attached with treatment
film,
T; is transmittance of treatment film,
R; is reflectance of the panel glass,
R; is reflectance of the surface treatment film,
k1 is absorptién coefficient (mm-1) of the panel
glass,
k2 is absorption coefficient ;(mm‘l) of the surface
treatment film,
t1 is a thickness of the panel glass,
and t; is a thickness of the surface treatment film.
FIG. 18 is a table for explaining a transmittance of
various glass materials for composing the panei, a
transmittance of only the treatment film formed thereon
and a transmittance (total transmittance) of the

treatment film and the glass in total.



After fo
.above- ne
film th
the fol
t wo- f | ui
surface

t he solu
30[err]

di st ance
sweep sp
at 170 [

[err]/ [

rmng the double coating filmby the same nethod with the

nti oned second exanple of the nethod for formng the treatnent
e surface of the panel was heated up to 60C and sol uti on having
| owi ng "Conposition 4" was sprayed on the whole panel by using a

d nozzle spray gun. It was carried out by scanning the whole
of 1.8 1/h of flow rate of

once under the conditions

52
t1on b nGrLiEn £ CAHBASIGH oBed” pall] ki 160 Afpdlebigte

he sur t he pane

of spraying ang

fromthe spray.g o the surface of the panel and 500 m n of
saetEidtontPLEYo Bk omuct nd ahen, 45 Rae" Rodkant FEeRAd i ut oo
err]C. As a result, a chemcally stable and nechanically strong

surface QfeddhaMt in| thigknegsaiss@pr dcand dissttaial tfansmittanggerr]

err] , an average transmttance of visual range of 70

% and

a vi sual whest |the teeatment of¥dmnbaringng Araaspditance ofiSkrs tis a | ow
ve evaporated filmor sputtered filmwas obtained. "Conposition

refl ecti
4"

Fgaed thdreun diumimlowpltd it 43 %.

The transmittance of the panel when its absorption
coéfficient is 0.0014 mm-! and when it has a semi-clear
ground of 13 mm in thickness is 76 % and the total
transmitténce. when the treatment film having a
transmittance_éf 50 % is formed thereon turns out to be
38 &. Further, when a treatment f£film bhaving a
transmittance of 60 % is formed on the panel of the semi-
clear ground, the total <transmittance turns out to be
46 % and when a treatment film having a transmittance.of
66 % is formed similarly on the panel of the semi—cleat
ground, the total transmittance is 50 %,

The transmittance of the.panel when its absorption
coeffitient is 0.0022 mm-! and when it has a gray ground
of 13 mm in thickness is 69 % and the total transmittance
when the treatment film having a transmittance of 62 % is
formed thereon turns out to be 43 % and when a treatment
film having a transmittance of 67 % is formed on the
panel of the gray ground, the total transmittance turns

out to be 46 %.



ethoxysillane ... 1.7 wt % nitric acid ... 0.5 w % pure
mater ... - 8.0w % et hyl al cohol ... remainder ThlsSheetIHasBachnlasdi

that the cases of using the particles in which plati num
silver are m xed have been explained in the sixth throug

enbodi nents and the nethods for formng the treatrrent fil

through third exanples, the present 53 nvention not Iim ted onI y
to those casgeandiiled jmlee présdi I CColéf cathode raf( tube uses a
49 rut henium palladium iridium osmumand the [ike or a mxture of

tvo or Rifc@h BAASE BSOS UGAD ¢ Ml bhAbESis! Nl G WHETHaHEL

pal l adium 1ridium osmumandt Is mxed wth silver may be used
Because e ri e t Nig¥Mg

pal | adi uﬂ‘#‘gﬁéi &%?m% gkéggpfjé%tarfeﬂéfl hg\?? hgnr;ea&lf%%s'mtﬁyégfek rlf] to 10[ err]
cm which i eyeral _.to t n-od tines o si l.ver the mxing ratio
my be taem % "ts,of' S:hteo"t%rr eéﬁcset INEFSHen they are mixed with
silver. However, IS preferableto set _the mxmq:ratlo of S|Ivter to be
about 10 % nFJFeW & isha rakle fpr explaining a ransmittance o

a prior art color cathode ray tube of a high-contrast
type. When the panel is made of tinted glass, a total
transmittance turns out to be 43 to 46 % when a
transmittdnce of the tinted glass is 50 % and a treatment
film having a.-'transmittance of 86 to 92 % is formed on
the tinted glass. When the panel is made of dark tinted
glass, a total transmittance turns out to be 38 % vu;hen a
transmittance of the dark tinted glass is 38 % and a
treatment film having a transmittance of 100 % is formed
on the dark tinted glass.

While 46 % of total transmittance is the general
standard of the prior art color cathode ray tube of this
kind, the color cathode ray tube having a total
transmittance of around 46 % may be constructed by
forming the above-mentioned inventive treatment film by
using the clear panel, semi-clear panel or gray panel
shown in FIG. 18. |

Thus, the embodiments of the. present invention allow
the color cathode ray tube which prevents the reflection

of external light and the electric charge and reduces the



stability.. According to the sixth through eighth enbodi rents of the
present invention described above, the cost for formng the _
treatment filmon the outer face of the panel nay be | owered considerably
as conpared to that of the sputtering or the NESA coat form ng mnethod.
FIG 16 is a table for explaining the cost for formng the surface
treatnent filmof the sixth through "ei gBth enbodi nents of the present
invention as conpared to the cost for formng the sputtered filmand a
NESA coat. As shown in this table, when the cost is assunmed to be 100 in
formng the sputtered film the cost of the NESA coat is 50 and that of
the | ow resi stant conductive high-refractive film of the sixth
t hrough ei ghth. 50 enbodi nent s of
the present invention is 25. That is, the hi gh perfornmance surface
treat nent fil eakageéeodbtelectironagnetiic cwatre considelably tds compared
transmttance of the col or cathode ray tube of the sixth through eighth

enbodi nents otot BRe iRtegAAtibANENEteAdHLH! tEepexobBaDREdDYLCRERAEGSY. W th
that of the prior art color cathode ray tube. FIG 17 is a schematic

section view of a gRPPL fPfeferred embodiments have been described,
variations thereto wiil occur to those skilled in the art

within the scope of the present inventive concepts which

are delineated by the following claims.



explaining a transmttance of the panel of the color

conprising the panel section 1 nade of gl ass and the treat ment filml a
fornmed on the outer face t her eof . Here, when a tr Hesfieen Repla¢elie
gl ass of the panel section 1. is To and a transm ttance o I

film is T[err], a transmttance of the whole panel formn mlﬁ M
film(total transmttance) may be exprg sed as T[err] x T[err
the transmttance T of the whol e panel "~ havi ng the treatment filmand the
transmttance T[err] of the wunderlying panel may be neasured by
referencing air and the transmttance T[err] of the treatnment filmis
nmeasured by the transmttance of the panel having the treatnent film by
referencing the underlying panel. Wil e each transmttance may be
expressed békt he, follow ng expressions and by absorption coefficient, it
51 will ptaificgladmed, #8¢h the transnittance actually measured.
T[err]= (1 - Rerr]) x (1 - Rerr]) x EXP (-k[err] x t[err]) T=(1-
Rlerr]) x (1 - Rlerrd)coldixredthdde rfay tibke; |gomprdeingk[err] X t[err])
Tlerr]= (1 - Rerr]) x (1 - Rerr]) x EXP (-k[err] x t[err]) x EXP (-k[err]
X t[ erra) /facuum Rease] ) comptisinfgera | paneEXs¢ctkion; | ax npokr])
wher e, :
section and a funnel section connecting said panel
section and said neck section;l
a fluorescent film applied on an inner face of said
panel section; and
an electron gun, stored in said neck section, for
emitting three electron .heams toward said fluorescent
£ilm;
said color cathode ray tube further comprising a
field leak greventihg coating film obtained by adhering a
double coating film composed of a conductive first layer
mainly composed of particles of one or more kinds of
metal among noble metal elements of gold (Au), silver
(Ag) or platinum (Pt) and a second layer mainly composed
of silicon dioxide (Si0;) or magnesium fluoride (MgF;) on

an outer face of a faceplate of said panél section.

YRR A



To is transm ttance of underlying panel, Tis transmttance of panel
attached with treatnent film T[err] is tl’aﬂ'hlsr‘SHeEt&hEBeeﬁi’\eplaced
treatnment film Rlerr] is reflectance of the panel

Rlerr] is reflectance of the surface treatnent film l l
absorption coefficient (mjerr]) of the panel gl ass,

absorption coefficient (nmmjerr]) of theSsurface treatnment film

tlerr] is a thhyckngse ?tfsf.tt:f:‘ecﬂﬁﬁShegé%%s’tube acééicgz[‘liinf%'éoaclﬁh.ﬁk@ess of

t he surface treatnent 18 1's r explaining a

e D

tg|r 22:m| f.]t?a taaud( g e!l.d tiearf mg}x:[e%rne%et)lng coatJ.ng ilggnjES f Iglr-glﬁ ré% the

transm ttance of the panel when its absorption_ coefficient is 0.0058
mierr] dWABMANTefragtivecindexgefufaidosecgndmlaerhi ckness is 85 % and
the total transmttance when the treatnent filmhaving a transmttance of
50 %is formed-tHEheonolarncathodeo nay 4ibg according to Claim 1,

wherein an average light transmittance of visual range of
saj.d conductive first layer of said field leak preventing
coating film is 50 to 90 %. ]

4. The color cathode ray tube according to Claim 1,
wherein a suszace resistance of said conductive first

layer of said field leak preventing coating film is less

than 1 x 103 Q/0.

5. A color cathode ray tube, comprising:

a vacuum case comprising a panel section, a neck
section and a funhel section c_onnecting said. panel
section and said neck section;

a fluorescent film applied on an inner face of said
panel section; and B

an electron gun, stored in said neck section, for
emitting three electron beams toﬁard said fluorescent
£film;

said color cathode ray tube further comprising a
field leak preventing coating film obtained by adhering a
double coating film composed of a conductive high-

refractive first layer mainly composed of‘. particles of

——

NP O



The transnittance of the panel when its absorption coef finGIsERt HisB
mjerr] and when it has a sem-clear ground of 13 mm in h“ 3 cilﬁﬁl gd%

and the total transmttance when . the t r eat ment fil
transmttance of 50 %is forned thereon turns out to be

when a treatnent film having a transmttance of 60 %is formed on the
panel of the sem - clear ground, the t56tal transmttance turns out to be
46 % andoye  plor! st# M1 Cadlors HGBLE! BER1061eRGnls Hef or MEd

S|mlarly on the pane e sem -clear “ground, the total transmttance

s 50 % e tr e anel It

coeffici gﬂt"d éAH ooi‘z‘ &?qrsa %gvxﬂiagf‘gmﬂaépg?gr gy lg’?ﬁ%?ﬁ%ﬂ%f mmin
thickness is 69 % and the total transmttance when the tre nt. film
havi ng aSeFaRdnilayercdaknly, ognrosed afqsihdrasdn dt‘t?l"réeou(t Jt@%@ 43 % and
when a treatnment filmhaving a transmittance of 67 %is fornmed on the
panel of magnegian Fluoride hiMgRy)alfarmed nont said conductdyve thidhe 46 %
53 Meanwhi | e, the present col or cathode ray tube uses a tinted

panel or rgfgackivenifirdantayber dit Rafldw-refifftivendthirdediayen film
having a transm ttance of 86

having irregular surface formed on said low-refractive

second layer on an outer face of a faceplate of said
panel section.

6. The color cathode ray tube according to Claim 5,
wherein an avqfage light transmittance of visual range of
said conductive first layer of said field leak preventing
coating film is 50 to 90 &.

7. The color cathode ray tube according to Claim 5,
wherein a surface resistance of said conductive first
layer of said field leak preventing coating film is less

than 1 x 103 Q/.

‘8. A color c_athode ray tube, comprising:

' a vacuum case comprising a panel section, a neck
section and a funnel section connecting said panel
section and said neck section;

a fluorescent film applied on an inner face of said

¢

panel section; and

I
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to 100 %is forned on the outer face thereof. FIG 19 is a table for
explaining a transmttance of a prior art color cat hOdﬁTHE%ettﬁépﬁeeﬂi{

hi gh- cont r ast type. Wen the panel is nade of tinted g

transmttance turns out to be 43 to 46 % when a Hgﬁi
of the tinted glass is 50 % and a treatnent filmhaving, ce
of 86 to 92 %is forned on the tinted§l ass. Wien the panel |s made of

dark tinted ghaslectrodl %uﬁramﬂé@niﬁ FEEL3 ﬁé&kt G ith, o when a
transmttance of the dark tlnted glass is 38 %and a treat ment film

havi ng a k S
Wil e 46 %}ﬁf‘?ﬁ?ﬁ% ransm atr?edeél S %% é:g%%r sg?.glndg?.gbfgsg gﬁprl or
art color t hode ray tube of this kind, the color cathode ray tube having
a total Ff‘g Ménittance of around 46 % may be constructed by
formng the above mentj oned inventive treatnen usi.ng the cl ear
panel , seni - cl 83tdpHRA0LG, <’6‘1‘"3&9"’1&1nEE'PY sheke épr,‘-_qlgr 1§0mprising, ;@ the
embodi ments of the resent i.nvention allow the color cathode ray tube
whi ch preféald iﬁekr Preventdng eorating film johtained (b adhering eharge
and reduces the - 54

double coat:.ng film composed of a conductive high-

refractive first layer mainly composed of particles of
one or more kinds of metal among noble metal elements of
gold (Aw), silver (Ag) or platinum (Pt) and having
irregularitieg-' on the surface thereof and a low-
refractive second layer mainly composed of silicon
dioxide (Si0;) or magnesium fluoride (MgF;) on an outer
face of a faceplate of said panel section.

9. The color cathode ray tube according to Claim 8,
. wherein an average light transmittance of wvisual range of
said conductive first layer of said field leak preventing
coating film is 50 to 90 &.

10. The color cathode ray tube according to Claim 8,
wherein a surface resistance of said conductive first
layer of said field leak preventing coating film is less

than 1 x 103 Q/0.

11. A color cathode ray tube, comprising:

* [+ L ] H *



Ieakage of el ectromagnetic wave considerably as conpared to the

nternational standard to be obtained at | ow cost. : eﬂéh @ﬁaqmedi
enbodi nents have been described, variations thereto mn se
skilled in the art wthin the scope of the present |nv

which ‘are delineated by the foll ow ng clains.

clainmed is: 1. A col or cathogle ray tube, conpr|5|ng

a vacuum envel gpe;£ait | Sae a"ﬂ‘gﬁﬂﬁﬁﬁt 'é)ngg?tg'lecgﬁct.%@ﬁt i g gadga funnel

section connecting said panel I on neck sectf on;

a fluores I pl ied an ection; and
an electr%ﬁagﬁéh gégﬁte |r#Q§d#} neéﬁE é@n$§$91%§1 ??ﬁé a?apgést one
el ectron bea fl uprescent f|In1 sai d col or cat hode

{ owar
ray tube ?ﬁ??%@? 28 FF% nfeck section; ; i st |ayer, containing particles

of silver (Ag)_and other conductive particles, formed on an outer surface
of a fluorescent film applied on an inner face of said

panel section;'and

an electron gun, stored in said neck'section, for
emitting three electron beams toward said fluorescent
£ilm;

said- color 'cathode ray tube further comprising a
field leak prg&enting coating film obtained by adhering a
double coating f£ilm composed of a conductive high-
refractive first layer mainly composed of particles of
one or more kinds of meﬁal among noble metal elements of

gold (Au), silver (Ag) or platinum (Pt) and whose surface

resistance is less than 1 x 10% Q/[] and a low-refractive

- second layer mainly composed of silicon dioxide (Si0z) or
magnesimm fluoride (MgF,) laminéted on said conductive
high-refractive first layer and containing a coloring
matter showing a selective absorbing characteristic in
the visual range on an outer face of a faceplate of said
panel section.

12. A color cathode ray tube, comprising:

,.————-'“””’f”’~‘.
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-

sai d panel section; and a second | ayer having a | ower refnlge&taéege

I'ndex than that of said first layer and over-coating sai®Bi asB
2. A color cathode ray tube' according to claiml, vvherel m

| ayer has a surface with.convex portions. 3. A coI

tube according to claim 1, wherein said second |ayer has coloring rratter
I ncorporated therein, exert| ng a wavel®hgth sel ective absorbing

characteristiG vacuufh cdse Ceompradiiifica Pundlb@eReGYrli N tResckai m 3,
wherein said coloring matter has ‘a color such that the panel section of

the col orgdtiifle drity té'befﬁﬁné‘%grgg?:%n connecting .said f5??1e SCC" or

cat hode ray tube according to c wherein econd

| ayer vi de t articles of theflrst | ayer. 6. A
I Vﬁe&"@&?&ﬁ AAG

col or cat Cy ray be “ac ®aim 1, wherein said second | ayer is

mai nly corrposed ﬂ one_ of f dioxide (Sigerr]) and nagnesium
fluoride (MyF[% laorescent 't 7aPR1é-GFlor°‘baﬂfhoHBnF£yftaGl§e Hectridng to

clai m 6,
panel section; and

an electron gun, stored in said neck section, for
emif:ting three electron beams toward said fluorescent
film;

said- color cathode ray ~tube further comprising a
field leak prgtienting coating film obtained by 'adhering a
double coating film composed of a conductive high-~
refractive first layer mainly composed of particles of
one or more kinds of metal among noble metal elements of
gold (Au), silver (Ag) or platinum (Pt) and a low-
refractive second layer mainly composed of silicon
dioxide (SiO;) or magnesium fluoride (MgF,) on an outer
face of a faceplate of said panel section; °

an average light transmittance of the visual range
of said field leak pi'eventing coating film béing 45 to
80 % and a surface resistance thereof being less than 1.6 |

x 103 Q/(.

13. The color cathode ray tube according to Claim 12,
wherein said conductive first layer of said field leak

preventing coating film made of the noble metal element

I oo
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‘wherein said second | ayer is mainly conposed of silicon di oxi
(Sigerr]). 8. A color cathode ray tube accordi nmishe&hggﬂgﬁl eplaced

wherein the wei ght percent of said silver particles is |ess

wei ght percent of said other conductive particles. H!WM mfm
cat hode ray tube according to claiml, wherein said other

particles are made of nateri al selectegl fromt he group consisting of gold

(Au), rut %wns(@itnéhodbﬁ@(% PR A (Fga iR/ UBb Bdum) 1 1 um

(Ir) and platinum (Pt ode fay tube acCording

to claim | t tive partlcles are made of palladium
(Pd). gpallﬂﬁ'f&f, nlf%ﬂnRA&S%I%gﬂ‘gH@hode ray tube, conprising:

ection connectihy She ool ki e tle pAEBI UL Fo et T2,

fluorescent efl’l.'elil:?l agglz.ldedch?dggtjl.ggerf:frascte ]?;yggl cci)f pgg\gcll sfe.l.cetlldonleglr:]d
preventing coating film contains noble metal elements of
silver (Ag) and platinum (Pt). |

15. A color cathode ray tube, comprising:

a vacuum case comprising a panel section, a neck
section '-a-nd a funnel section connectin_g. said panel
section and sa:id neck section;

a fluorescent film applied on an inner face of said
panel section;

an electron gun, stored in said neck section, for
emitting three electron beams toward said fluorescent
film; and . |

a field leak preventing coating film on the outer
face of a faceplate of said panel sect:.on,

- said field leak preventing coating film being
fabricated through steps of:

applying a disperéed solution mainly composed of
particles of one or more metals among noble metal
elements of gold (Au), silve_r (Ag) or platinum (Pt) on

the outer face of a faceplate of said panel section;

\

/{Il/l[////l[/ll!////ljl///ll/



an el ectron gun,

| east one

nmounted in said neck section, for emtting at
el ectron beamtoward said f luorescent film . cal or_cat hode
ray tube further conpri sing: a first |aye | es

formed on
a second layer h

of a noble netal other than silver (AQ),
said panel section, and
refractive i ndex than
| ayer

said first

| ayer includes particles of “one o plur

that of said fir82 |ayer and over-coating said first

E3rmAngOleb coidlioeltvd 2 i gH2aBraRtILA0 4 0dd A BYLE o

mhereln
e netals

o S SRS IR

13. A col
| ayer is
nagne5|un1fluor|d

F
according to cFIR ﬁ?&hg ;vWHWWﬁq?ﬂ§§Q$¥¥§toﬁGCPQQer1$EeﬁnJ

silicon dioxide (Sigerr

ay tube a cordln t,o,cl.aim 12, mhereln sai d second
ﬁ?&ggoﬁﬁé §8e8fa89 15d §Pgléﬁﬁe ddi oxi de (Siderr]) and
14. A col or cathode ray tube

y apphydagd of

alcohol SOIELLOH ma1nly composed of silicon dioxide (Si0;)

or magnesium fluoride (MgF;) on said conductive high-

refractive first layer; and

forming said low-refractive second layer on the

outer face of said faceplate after coating said low-

refractive second layer by heating it.

16.

The color cathode ray'tube'according to Claim 15,

wherein said field leak preventing éoating film is

fabricated by a fabrication process containing a step of

forming said conductive high-refractive first layer by

heating after the step of applying metal particles.

A



