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METHOD OF FORM, NG FLUORESCENT SCREEN OF CATHOBE3RARS

- TUBE" < The present invention relates to a nethod of
produci ng a cathode-ray tube, nore particularly 5 relating to a nmethod
of formng a fluorescent screen of cat hode ray tube. A

,caihode ray tube (CRT) is provided with a gI]ass

bul b conprising a
_pahel. portion, funnel portion, and a _

METHOD OF FORMING FLUORESCENT

SCREEN OF CATHODE RAY TUBE

BACKGROUND INVENTION
5 1. Fleld of the Invention
The present invention relates to a method of
producing a cathoda-ray tube, more barticularly relates to
a method of forming a f£luoresceut screen of a cathode ray
tube in which improves a process of pouring covering water
10

performed between a process of forming a phosphor layer by

. & precipitation process and a process of forming a lacquer

intermediate film.

2. Description of the Related Art
15 A cat:héde ray tube (CRT) is provided with a glass
bulb compriging a panel portion, a funnegl portion, and a
neck poxrtion and is configured so that a phosphor layer
formed on an inner surface of the panel portion is
irradiated by electrons from an electron gun to cause the
20 phosphor to emit light.
‘A8 this type of cathode ray tube, for example, a
cathode ray tube for a 'projection televigion or a cathode
ray tube for a monochrome television is produced in for

example the following way.

25 First, the inner surface of the glass bulb on which
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neck portion and is configured so that a phosphor |ayer 10 formed on an
I nner surface of the panel portion is . irradiated by electrons from
an electron gun to cause t he phosphor to emt |ight. :
This type of cathode ray tube, for exanple a cat hode ray tube for a
projection television or a 15 cat hode zay tube for a nonochrone
television, is produced in, for exanple, the follow ng way.

First, the innthesphoapkonflayer dlsassrhulibimnashed bywWhkLhy tdigPhasphor

| ayer is fornmed is washed by using at |east pure water etc., then an
aqueous el ectrekgte €hen an sguddusnelsckhraliyid Seligtiltn $kHt 49MwOf bari um
acetate I s poured over the interior of the panel portion, then

a suspensi on obtmened byldtigperct nartivm pbespberid paiired, thenagueous
solution of water glass as a binder is poured in and the assenbly is
al | oned to stamsdspensidodSobtaineddnt @iEpeedibgens GOreddA Ag phosphor to
precipitate, the glass bulb then being slowy nobved anc '

5 aqueous solution of wataer glass is poured in as a binder

and the assembly is allowed to stand for a predetermined

time to cause the phosphor to precipitate. After the

precipitai:ion of the phosphor, the glass' bulb is slowly

moved and inclined (tilted) so as to form the phosphor
10 layer.

Next, in order to form & continuous good
aluminum vapor deposited £ilm, the phosphor. layer is
moistened by pure water or the like, the majority of the
phosphor layer is covered by a £ilm of the water, then an

15 organic solvent 1acqniér mainly composéd of an acrylic

| resin ig spraved to form a very thin lacquer intermediate

film on the fim of water. The phosphor layer is not
formed on the inner sﬁrface of.the funnel portion and neck
portion, .80 thé lacquer intermediate £film formed on the

20 portion ig removed by pouring pure water. This ig because,
when the lacquer intermediate £ilm ig formed in a region
not coated with the phosphor layer, the aluminum vapor
depogited £ilm formed on thie region swells by the
subsequent baking step and peeling is caused from the

25 funnel portion of the cathode ray tube.
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inclined (tilted) so as to formthe phosphor |ayer. Next ,
order.to forma continuous good al um num vapor deposited film

phosphor
phosphor

phosphor

| ayer i s noistened 30 by pure water. or the |ike, nobst the
| ayer being covered by a filmof the water. Then an -organic
sol vent | acquer mainly conposed of an acrylic resinis
forma very thin lacquer internmediate film
| ayer

i s EATEALe Fogsphospaqrt IryYenid dxdefiabe wiingne f unnel

portion and neck portion, so the

10

15

20

25

dehumidified air etc. arnd a carbon £ilm is coated on the
praedetermined region arnd dried. Finally., the aluminuﬁ is
vapor deposited to form the aluminum vapor deposited-fiim,
then the organic material used when forming the phosphor
layer 1s heated to 400 to 440°C to decomposa and remove
it. The phosphor layer is formed after these steps.

In ﬁhe above-mentioned method of producing a cathode
ray tube, in the process bf péuring.the covering water
carried out bafore forming the lacquer intermediate £ilm
after forming the phosphor layer, the water glasa and

~
barium acetate are dissolved in the covering water. If the
amount of the water glass and barium acetate dissolved in
the covering water is toc small, however, tha luminance
deteriorgtes at the peripheral portions of the screen due
to aging after fabrication of the CRT due to the influence
of the water glass and barium acetate remaining in the
phogphor layer. This disadvantage is conspicuous in a blue
monochrome projection cathode ray tube and causes a
disadvantage in that the peripheral portions become yellow
when an RGB projection cathode ray tube ie used and a
white color is projected.

Coanversely, when the amounﬁ of the water glass and
barium scetate digsgolved in the covering water is too

large, a sufficient bonding force of the phosphor to the
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- 2- these portions is renoved by pouring pure water

thereover. This is done because, when the |acquer Internmediate film
is formed in a region not coated with t he phosphor | ayer, the

al um num vapor deposited film 5 formed on this region swells in the
subsequent baki ng ' step and peelin% fromthe funnel portion of the
cat hode ray tube takes place. Furt her, the phosphor

ayer 1 bl 8lihco connclolULALLLefh Gty 2L BRl8 £RLOGRT T M I

coated on 10 t he predeterm ned reglon an

al um num i s vapokadERosyd o takOLEL  BRoBbET MDNPRYE qug ro dePOST ted

film then the organic materia used e ormng hosphor | ayer
I's heated to 99040184 UK ch® faprication of the CRT. After pouring

in a cushion solution and suspension, the phosphor is
5 precipitated by the reaction of the barium acetate in the

cushion éolution and the water glags in the suspensaion.
When the amount of the wé.t:gr glass is insufficient or the
amount of barium acetate becomes excessive or insufflcient
with respect to the water glass, the bonding force of the

.10 phogphor is lowered, and the phosphoi will be flushed away
at the time of the discharge of the water.

The dried phosphor is adhered to the paﬁel glass by
the water glass. For this reason, when the amount of the
water glass i-e; too smail-, the phosphor becomes apt to peel

15 off due to the lowering of the bondi#g force with the
panel glass. Conversaly, if it is too large, burning
occurs with aging after the fabrication of the CRT. This .

becomes a cavee of the lowering of the luminance.

- 20 SUMMARY OF THE INVENTION
The present invention was made in conmideration with
such dipadvantages and has as an object thereof to provide
a method of producing a cathode ray tube which forms 2
phosphor layer having a good surface quality by properly

25 managing the dissolution of the water glass and barium

S ——
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~deconpose and renove it. The phosphor |ayer is ready 15 after these
st eps. In the abovenenti oned net hod of producing a

cathode ray tube, in the process of pouring the covering water
carried out before form ng the |acquer intermediate filmafter
form ng the phosphor |ayer, the 20 ma%er gl ass and barium acetate are
di ssolved in the covering water. however, the anmounts of water

gl ass and bariawetoss iceudiiel 8heuidh SERIME G Qa{:Q? Late ﬁg gring wat er
are too small, however the |um nescence ppe al portions

of the screen impesvertliecanisormitgle to aging after fabr| catl on of the CRT
as a result of the influence of the water glass and barium acet ate.

remaining in the phospydidayer thgzﬁﬁeéjéééqmtn%gggé here fa EYasRlgyous |

a bl ue monochrong projection catho caus&&°

di sadvant age g rdidlod B¢ ral r ns, becone | ow when an |
RGB proj ection cathode Eg%%& £ J%%mac&ggdggg & %hr fle® %B#‘B?lei’éay

proj ect ed. tube having a glass bulb, comprising the Bteps of:

cleaning an inne.r' surface of the glass bulb having a panel
portion by using at least pure water; injecting an aqueous
solution of electrolyte into the glass bulb; dépositing a -
susp_efxsion of water glags and phosphor slurry on an inner

10 surface of the panel portion; drying the suspension to
form a phosphor layer; coai:ing a whole surface of the
phosphor layer with pure water ﬁrom 30 to 180 seconds;
spraying a lé.cquer comprising an acrylic resin on the
wetted phosphor layer to form a lacquer f£ilm layer;

15 forming a m_etal backing layer on the lacquer fi_lm laver;
and heating the glass bulb to remove the lacquer f£ilm
layer at a temperature at 400 °C to 420 °cC.

Preferably, the cleaning process comprises the step
of cleaning the inner surface of the glass bulb by using

20 an aqueous sqlution of fluorhydric acid before using the
pure wat 2x, or the step of cleaning t;he'.ﬁmer surface of

the glass bulb by using nitric acid before using the pure

water.

Preferably, the aqueous solution of electrolyte

25 comprises an aqueocus solution of barium acetate.
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Conversely, when the amount of the water glass and -~ barium acetate
di ssolved in the covering water is too | arge, insufficient bonding
of the phosphor to the 35 gl ass surface is obtained and there is the

probl em t hat t he phosphor no | onger adheres due to vibration during
- 3-
6

Prefarably, the dryling process is drying the
guspeneion by using dehumidified air.

Preferably, the coating process includes the step of
coatiﬁg a whole surface of the phosphor layer with Ipure
water fér 40 to 150 seconds or the step of coating procass
includes the step of coating a hole surface of the |

phosphor layer with pure water for 80 to 120 seconds.

BRIEF DESCRIPTION f)F THE DRAWINGS
10 The above and other objects and features of the
present invention will be apparent tﬁe following
description with reference to the accompanying drawings in
which: |
fig. 1 ie a sectional view of a cathode ray tube
15 according to an embodiment of the present invention;

Fig. 2 is a flowchart of the method of producing a
cathode ray tube according to an embodiment of the present
invention;

Fig. 3 1s a sectional .v:'.ew of a ca.t';hode ray tube

20 showing a lacqQuer gspraying step according to an embodiment
of the present invention; and

Fig. 4 is a graph of the conductivity of covering

water with respect to the time of moistening by the

covering water.

25
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the f.abrication of the CRT. Mre particularly, after pouring in a
“cushi on sol ution containing the barium acetate and the phosphor
suspensi on, the phosphor is precipitated by the reaction of the
bari um acetate in 5 t he cushion and the water glass in the suspension.
When the anpbunt of water glass is insuffictent or the anount of
bari um acet at e becones excessive or Insufficient with respect to the

wat er gl ass, the DESCRI®MIONQOR t THE (RREFERREDCEMPOBHENTS s- | ower ed, and
the 10 phosphor will be flushed away at the .tinme of the

di scharge of the watBslow, an explanatffhen dWiilddbphoaddf ian edhedtdero t he
panel gl ass by the water glass. For this reason, when the anount
of the water glasxhespireeaesanalhyenticompiegedonbertanavlings. apt to peel
of f due to the lowering of the binding . force with the panel gl ass.

Conversely, if it i|i<Alcaxhode rayltange, (dRINMNtogwhichirshempidesageng after the
fabrication- _ -

5 embodiment is applied ip & CRT used in for example a
projection television or a monochrome television such as a
black and white televisgsion. As shown in Pig. 1, the CRT
has a glass bulb 10 comprising a panel '-portion.lz, a
funnel portion 14, and & neck portion 16 and is confi-gnired

10 so that a pliosphor layer 2 formed on thé inner surface of
the panel portlon 12 is irradlated by electrons from an

aelectron gun {(not illustrated) to cause the phosphor

included in the phosphor layer 2 to emit light.

On the inner surface of the panel portion 12, the

15 phospﬁof layer 2 containing the phosphor is formed. A
lacquer intermediate film 4 is formed on the front surface
of. this phosphor layer 2. The lacquer intermediate f£ilm 4
is constituted by a organic solvent lacguer comprised
mainly of an acrylic regin which is diggolved into organic

20 golvent gsuch as toluene. By interposing a very thin
lacquer intermediate £ilm 4 between the lphosphor layer 2
and an aluminum vapor deposi.t'ad film 6, a continuous, good
aluminum vapor deposited f£ilm 6 can be obtained. This
lacquer intermediate £ilm 4 is formed up to a connection

25 portion 18 of the panel portion 12 and the funnal portibn.
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.of the CRT. This becones.a cause of the lowering of - t he

| um nescence. 20 The present invention was arrived at as a result
of such di sadvantages and had as an object thereof to provi de a

met hod of producing a cathode ray tube in whi ch a phosphor | ayer
havi ng good surface quality is prodlced. For this purpose it has
been found necessary 25 to manage properly the dissolution of the water -
gl ass antd BLr PBNFARARR dtn1eA6t cERR MURFIRQTe L 2¥REP2 t 0

i mprove the uniformty of the phosphor |ayer. : According to the
present invention, tHefePFedatermined Ra 2EERRORRAT rEyTieRg Qf the
fluorescent screen for a 30 cat hode ray _tube having a gl ass bul b,
conpri si ng t he funnel porglenyi4, a carbon film 8 fox t3R/0i hBer surface

of the glass bulb having a panel portion by using at |east pure
wat er; 35 formed. Furfhex:i g Bt squnessusvaifeser of yike poingdi partion

5 12 and the funnel porticn 14, an aluminum vapor deposited
film 6 is formed f.or _the purpose of prevention of ion
burning of the phosphor due to the electron beam, of
increase of the light emission effiéiency, etc.

aAn explanation wil)l be made of the method of

10 producing a cathbde ray tube #ccording to the present
embodiment referring to Flg. 2.

The innexr surface of ﬁhe glass bulb 10 forming the
phosphor layer 2 is washed (cleaned) by using an aqueous
solution of hydrofluoric acid, an aqueous solution of.

15 nitric acid, and pure waﬁer. Subseqgquently, the panel
portion 12 of the glass bulb 10 is turned downward, and a
predetermined amount of an agqueous electrolfte golution
guch as an agueous solution of barium.;cetate is poured
(injected) into the glaes bulb 10. Therecafter, a

20 suspension obtained by dispersing a predetermined phosphor
1s poured (injected) into an aqueous solution of water
glass sarving éa a.bindei and the agsgembly is allowed to
gtand for a predetermined time to cause the phosphor to
precipitate (atep 1l: 81). After tha precipitation of the

25 . phosphor, the glass bulb is gslowly moved and inclined, to
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into the gl ass bul b; . ' -4-
- depositing a suspension of water glass and phosphor slurry on

the inner surface of the panel portion; drying
t he suspension to forma phosphor :
9

thercby form the phosphor layer 2. In this case, thae
drying of the phosphor layet 2 18 carried out by vacuum
drying etc (step 2:82).

Subsequently, so a.s to form a continuous, good
aluminum vapor depoaiteu film 6, first the phosphor iayer
2 is moistened by pure water (covering water) etc. and the
whole surface of the phésphor layer 2 18 covered by a film
of water (step 3:83). The agent (11qﬁid) for preventing
adhesion of the lacquer on the inner surface of the funnel
10 14, 18 coated below the connection portion 18 of the panel
12 and the funnel 14 and on the neck .16 (Btep 4:84). At
th_is tima, the barit.m acetate and the water glass

contained in the phosphor layer 2 ara dissolved in the

pure water, 8o the electric conductivity in the covering

15 water is increased along with an increase of the time of

moistening by the pure waﬁer as shown in Fig. 4. In the
present embodiment, by managing the conductivity in the
co&ering wﬁter in thig covering water pouring process, the
production of the best cathode ray tube is made possible.
20 Namely, according to a study by the present inventors, the
best cathode ray tubencan be obtained when the
conductivity of thé electrolyte remaining in the phosphor
1a.,:ver after the coveriné water pouring process (injection
process) is 6.0x4.0 HS/cm in 200 ml of pure water of

25 20°Cxi°cC. Accordingly, the molstening time was set 80 that
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5 | ayer; covering the entire surface of the
) phosphor layer with pure water for from30 to 180 seconds;
spraying a |l acquer conprising an acrylic resin on the wetted

phosphor |ayer to forma 10 | acquer filmlayer;
formng a metal backing |ayer onthelacgUé filmlayer;

and heating the glass bulb to renove the | acquer filmlayer at
a tenperat ure e ATWGHiCity of the clectrplytg reeaining in the

Preferably, the cleaning process conprises a step of cleaning the

i nner surface BROFPROT|IRNETARHTHY C°Varln%§ﬁaﬁ&raﬂ°‘&ﬁh%%®r%°&"l§tl on of
hydrof | uoric acid before using the pure water, a step of cleaning
the inner 20 s8atigfied Lhy aberegrasauehinley 1pAGRy ﬁPFFF-Ei‘a%:'- bABor e

using the pure water. . ‘Preferably, the aqueous electrolyte
sol uti on shown in Fig. 4, the covering water pouring process was

5 carried out by pure water for 30 to 180 seconds.
. The panel portion 12 of the glass bulb 10 ls turned
upward as shown in Fig. 3 _and ari orga_nid golvent lacquer
\ mainly composed of an acrylic resin ia sprayed to the
inner surface of the pansl portion 12 and the funnel
10 pori:ion 14 by using a nozzle 20 (step 5:S5) 80 ae to form a
| very thin lacquer intermediate £ilm 4 on the film of
water,
Since if the lacquer intermediate film 4 were formed
on a region on which the phosphor layer 2 was not coated,
15 the aluminum vapor deposited £ilm & deposited on this
region by vapor dep.osition would blister in the baking

process after this and peel from the funnel portion 14 of

the cathode raL;r tube, as indicated by two dot chain line
in Fig. 1, the lacquer intermediate film 4 from the funnel
20 portion 14 to the neck portion 16 on which the phosphox
layer 2 is not forn_\ed ls removed by spraying pure water
(trimming step 6:86).
The phosphor layer 2 is dried by using dehumidified
air etc. (step 7:87), then carbon for conduction ig coated

as on a predetermined region of the inner surface of the

ThlS Sheet Has Been Reﬂ
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. conprises an aqueous solution of barium acet ate.
the drying of the suspension is 25

air. Preferably, the step of coating the whole surface
of the phosphor layer with pure water is Pgrrled out for 40 to
seconds, nore preferably 80-120 seconds. For. a better

understandlng
carried into e

to the

a sectional

view of a cathode ray

Preferably,
carried out by using dehumdified

150

§iaweo¢wem 'aﬂﬁ a8 3% forn EnsheuLioN f.tihen %a@stgay be

fect reference will now be nade, by way o
gegaypanyi ng drawi ngs, in which:- Fi g.

of the present 35 mhg a1umidMENlE FBpor depoaited on therﬂosghéf Thyer
flowhart of the nethod of

10

15

20

25

2 to form the aluminum vapor deposited film 6, then the
organic material used wken forming the phosphor layer 2 is
heated to 400 to 420°C to decompose and remove it (atep
9:89).

Finally, the inspec_tion of the formed fluorescent
screen of the CRT is carriled out.

As mentioned above, in the present invention, a
phosphor layer is formed on an inner sﬁrfa.ce of a panel
portion of a glass bulb by a precipitation process and a
lacquer.intermediate £film 18 formed on the phosphor.layer
iﬁ a state where the phosphor layer is moistened by
covering water, characterized in that after the phosphor
layer is moiétened.by the covering water, an electrolyte
remalning in the phosphor layer has a conductivity of.
6.024.0 Us/cm in 200 mi of pure water of 20°Cx1°C. The
phosphor layer is preferably moistened by the covering
water for 30 to 180 seconds.

In the method of producing a cathode ray tube of the
present invention, first a phosgphor layer ig formed on the
inner surface of the panel portion of the glass bulb by a
precipitation process and a lacquer intermediate £ilm is

formed on the phosphor layer in a state where the phosphor
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.produci ng a cathode ray tube according to the pr esent

I nventi on; Fig. 3 is a sectional view of a cathode ray
tube showi ng a | acquer spraying step being carried 5 out in the
met hod of the present invention; and Fig. 4 is a graph of

i : 2 : .
the conductivity of covering water with respect to the tine of

wet ting - layer Y& Uibddirdl 8 BOVIBLE] water. At the foiRidMhLBRONYI NG
the present invention w J[ ‘be
the phogphor layer foruc on the inner gurface of this
ﬁanel portion by covaring water such as pure water, in the
method of producing. a csathode ray tube éf the pregent
invention, the electrolyte remaining in the phosphor layer
after molstening the phoaphor layer by the covering water
ig given a conductivity of 6.0:4.0 ps/cm in 200 ml of pure
. water of 20°Ct1l°C. Namely, the amount of the electrolyte
dissolved in the covering water 1is maintained in a proper
10 range. As a result, the deterioration of the luminance of
the peripheral portions of the screen after the
fabrication of the CR;I‘ due to the shortage of the amount '
of dissolution of the electrolyte, in other words, the

residual presence of a large amount of the electrolyte in

15 the phosphor layer, can be prevanted. Also, the detaéhment

of the phosphor dué to an e:.;cessive amount of dissolution
of the electrolyte, in other word_s, a shortage of the

: electrolyte remaining in the phosph'or layer, ¢an be
prevented.

20 Particularly the amount of the electrolyte contained
in the phosphor layer dissolved in the covering water is
correlated with the tims of moistening with the covering
water, therefore when the change ¢of the conductivity of
the electrolyte remaining in the phosphor layer with

25 respect to the time of moistening by the covering water 1is
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10 described with reference to the draw ngs. - A cat hode ray

tube (CRT) to which the present nmet hod enbodying the invention is
applied is a CRT used in for exanple a projection television or a
nmonochr onme tel evision such as a black_and white tel evision. As 15
shown in Fig. 1, the CRT has a glass bulb léaconprising a panel

portion 12, a funnel,,pQrti 14, and a neck oftion 16 and is

configured so t hgtreé‘i%ﬂ' REV :p%@,%t,tr%? aad they ﬁ?ﬁ‘é‘dg'b%v’t'ﬁé ismepagafitte of

t he panel portion 12.i ctrggi froman el ectron gun
d

. i i ated b
(not 20 i1l u %&8%?“?8%%‘@%%%%6?&%8%?&9 8pRopRa’

phosphor layer 2 tqg.,emt |ight. .. | acquer internediate film4
is forned on the “atl“rgyiﬂgoﬂgesﬁ??%th*?¥li°§ ﬁh§§ﬁh8r”?€\%;‘i§t‘fﬁpﬁ%ﬂ on
t he i nner gsurface of the panel portion 12. The |acquer 25 :

i ntermedi ate fil hf PSTEEAsTRRLTEY BRFRRHEENPR8L, the madiagenent 28 er
conprised mainly of an acrylic resin which is dissolved in organic

sol vent such as tRAQMYfELon of the cathole ray tube becomes casier.
In the cathode ray tube produced after passing the
above 8teps, the luminance was improved by about 10 |
. ‘ percant compared with a convenf.iona.l catho&e ray tube.
Note that, the pregént invention is not limited ta
10 the above embodiment and includes various modifications

within the scope of the present invention.
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By interpdsing a very thin lacquer internediate film4

phosphor layer 2 and an al um num vapor 30 dep05| ted fil m”“ﬂ!mimmm” ,",
obt ai ned. This |acquer intermediate film4 is formed beyo nog
panel portion 12 up to a connection portion 18 of the panel portion
12 and the funnel portion 14 in addition t4covering t he phosphor

| ayer 2. 35 A carbon film8 for conduction is formed over a
predet ermi ned regi orWmdt tihe cladewedsisf ace of the funnel '

1. A method of foruiing a fluorescent Bcreen for a

cathode ray tube having a glass bulb, comprising the steps

of:

cleaning an inner surface of the glass bulb
having a panel portion by using at least pure water:;

injecting an agueous solution of electrolyte

into the glass bulb;

depositing a suspension of water glass and

10 phosphor slurry on an inner surface of the panel portion;

L]

drying the suspension to form a phosphor layer;
coating a whole surface of the phosphor layer

with pure water £rom 30 to 180 seconds;
spraying a lacquer comprislng an acrylic resin
15 on the wetted phosphor layer to form a lacquer film layer;

forming a metal Yacking layer on the lacguer

£ilm layer: and

heating the glass bulb to remove the lacquer

£ilm layer at a temperature at.400-°c to 420 °C.
20 2. a méthod of forminq a fluorescent screen for a
cathode ray tube accordéing to c¢laim 1, wﬁérein gald
cleaning process domprises the step of cleaning the inner

.

surface of the glass bulb by using an agqueous .solution of
fluorhﬁtic aclid before using the pure water.

25 3. A method of formlng a fluoresceat screen for 2
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-6-- portion 14. The al um num vapor deposited film®6 is
{ormed, furcher, on the [mer surface of the parel of°:Li“!'!”"&'"""ﬂl'”lll
due to the electron beam 5 to increase the light em ssion efficiency,

et c. A net hod enbodying the invédtion for produm ng a
cat hode ray tube will now be described referring to

The inner surfac&ashadeergatsbd AdeorEing Fonglehw &OWhereéﬁo%h@r | ayer 2
i s washed (cl eaned) by using an aqueous sol ution of hydrofluoric

acid, an agueous cleaningspirocken CSmpNi#¢& the ateandf pr¥esnkngthe inner
Subsequently t he panel portion 12 of the glass bulb 10 is turned
downwar d, and a pnaditce vfntHeagbase nfllabyageépgsnitric acld before
‘using the pure wa_tér.
S 4. A method of forming a fluorescent screen for a
cathode ray tube according to. claim 1, wherein gaid .
agqueous solution of alectrolyte comprises an aqueous
\ solution of barium acetate.
5. A method of forming a fluorescent screen for a
10 cathode ray tube according to c¢laim 1, wherein said drying
process is dryiné the suspension by using dehumidified
air. | |
6. A method of forming a fluoxescent screen for a
cathode ray tube a.cg:ording to claim 1, wherein said
1s coating process indludes the step éf coating a whole
surface of the phosphor layer with pure water for 40 to

150 seconds.

. 7. .A method of forming a fluorescent screen for a
cathode ray tube according to claim 1, wherein said
. 2>

20 coating process inclub.es the step of coati_ng a hole

surface of the p,hééphdr layer with pure water for 80 to

120 geconds.

_
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15 el ectrol yte solution such as an aqueous sol uti on of bari um
‘acetate is poured (injected) into the glass bulb 10. Thereafter, a
suspensi on of a predeterm ned phosphor in an aqueous sol ution of

wat er gl ass serving as a binder is poured (injected) into the glass
bulb 10 20 and the assenbly is allowed to stand for a

predeterm ned tine to cause the phosphor to precipitate (step 1:
S1). After the precipitation of the phosphoi® the glass bulb is
slowy noved and inclined thereby to forn1the phosphor | ayer 2.
Dryi ng of the phosphor 25 METHQD (NG BLUORBSCENT by for exanpl e,
vacuum drying (step 2:S2).° Subseouently so as to forma
cont i nuous, good al um nurststsss , AEEEfirst the phosphor
| ayer 2 is noistened by pure water (coverlng mater) 30 etc. and the
whol e surface of the phosphor layer- 2 is covered by a filmof water

t 3: S3 A t | f th
(Sheher S0 ine S0 et o B AoRRE "

5

A mathod of forming a phogphor layer of a tluoréscent
acreen of a CRT, having a §ood screen Qquality by properly
managing the dissolution 6f a water glass and barium
acétatg éccurring in & covering water step and improve the

10, uniformity. a phosphor.layer is formed on an inner
- Burface of a panel portion of a glass bulb by a
precipitation process and a lacquer intermediate £illm is
formed on the phosphor layer in a state where the phosphor
layer is moistened.by'covefing'water. an electrolyte
is remaining.in the phoaphor layer after the phosphor layer |
is moistened by the covering water has a.conductivity of

6.0£4.0 us/cm in 200 =l of pure water of 20°C:zl°C.

Figure 2

e
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I nner surface 6f the funnel 14, is coated bel ow the connection
sporticon 18 of the panel 12 and the funnel 14 35 and on the neck 16
(step 4:54). At this time, the barium acetate and the water gl ass

contained in the -7-
phosphor | ayer 2 are dissolved in the plu;f wat er, so

This Sheet Has Been RTlaced

(TR




that the electric conductivity in the covering water is I ncreased as

* the time of noistening by the pure water I ncreases, as shown in Fig.
4. In this procedure, by 5 managi ng the conductivity in the covering
wat er the production of the best cathode ray tube is nade
possi bl e. According to a study by the present I nventors, the best
cat hode ray tube can be obtai ned %hen the conductivity of the
electrolyte remaining in 10 t he phosphor |ayer after pouring in of the
covering wat er pouring process (injection process) is 6.0+4.0
[err]s/cmin 200 M of pure water of 20[err]Cl[err]C Accordi ngly,
the noistening tine is set so that the conductivity of the

" electrolyte remaining in the 15 phosphor |ayer in the covering water
pouring process - satisfies the above conductivity range. This happens
when covering of the phosphor layer with water |asts for 30 to 180

seconds. The panel p(F I)IGZ of2he glass bulb 10 is

St PRECIPITATION OF PHOSPHOR

82~ DRYING PHOSPHOR LAYER

83~ POURING COVERING—WATER

54 ~ COATING AGENT FOR PREVENTING

| LACQUER ATTACHMENT
S5~ R SPRAYING[ LACQUER
6~ TRiMI\\/IlNG |
§7 ~ D'R.YINC? PHOSPHOR LAYER - ®
58—~ COATING CARBON
| |

59~ DEPOSITION OF ALUMINUM

S10—~ - INSPECTION
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"

20 . turned upwards as.shown in Fig. 3 and an organic sol vent

'l acquer mainly conposed of an acrylic resinis sprayed to the inner
surface of the panel portion 12 and the funnel portion 14 by using a
nozzle 20 (step 5:S5) so as to forma very thin |acquer internediate
25 film4 on the adhering filmof water. I f the lacquer
internmediate film4 were to formon 3/33a region on which the phosphor

| ayer 2 was absent, the al um num vapor deposited film®6 deposited on
this regi on by vapor deposition would blister in the 30

subsequent baki ng process and peel fromthe funnel portion 14 of the
cat hode ray tube to occupy the i ti ogeshown by two dot chain |ines
in Fig. 1. - Hence, the |acqulp rjredi®te film4 is removed from:

t he funnel portion 14 to the neck portion 16 on which 35 t he phosphor

| ayer 2 is not forned by spraying with . pure water (trinmmng step

6: S6) . _ 10

FIG. 4
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-8- The phosphor layer 2 is dried by using dehtieizl f4.£d

“‘air etc. (step 7:S7), then carbon for conduction is coated on a _
predet er mi ned region of the i nner surface of the glass bulb 10 and
dried to form 5 the carbon film8 (steep 8:S8). The

alum numis vapor deposited on the phosphor
. 1.

METHOD OF FORMING FLUORESCENT
SCREEN QOF CATHODE RAY TUBE

The present invention relates to a method of

producing a cathode-ray tube, more particularly
5 relating to a method of forming a fluorescent screen of
cathode ray tube.

A cathode ray tube (CRT) is provided with a glass
bulb comprising a panel portion, funnel portion, and a
neck portion and is configured so that a phosphor layer

10 formed on an inner surface of the panel portion is
irradiated by electrons from an electron gun to cause
the phosphor to emit light. _

This type of cathode ray tube, for example a
cathode ray tube for a projection television or a

15 cathode ray tube for a monochrome television, is
produced in, for example, the following way.

First, the inner surface of the glass bulb on
which the phosphor layer is formed is washed by using
at least pure water etc., then an aqueous electrolyte

20 solution such as an aqueous solution of barium acetate
is poured over the interior of the panel portion, then
a suspension obtained by dispersing the phosphor in an
aqueous solution of water glass as a binder is poured
in and the assembly is allowed to stand for a

25 predetermined time to cause the phosphor to
precipitate, the glass bulb then being slowly moved and
inclined (tilted) so as to form the phosphor layer.

Next, in order to form a continuous good aluminum
vapor deposited film, the phosphor layer is moistened

30 by pure water or the like, most the phosphor layer
being covered by a film of the water. Then an organic
solvent lacquer mainly composed of an acrylic resin is
sprayed to form a very thin lacquer intermediate film
on the film of water. The phosphor layer is not formed

35 ~on the inner surface of the funnel portion and neck

portion, so the lacquer intermediate film.formed on
: REPLACEMENT SHEETS SG
W Diescription : paged 1. fo paged 1.

W

ngls) : paged ... to paged ...

: paged .a. to paged .7.




5 -

layer 2 to formthe al um num vapor deposited film®6, t hen the

organic material used when formng the phosphor layer 2 is heated to

400 tJ 420[err] C to deconpose 10  and renove it (step 9:S9).

Finally, inspection of the formed fl uorescent

carried out. As mentioned above, in the present invention, a
phosphor layer is formed on an inner surface of a panel 15 portion of a
glass bulb by a precipitation process and -2- a lacquer internediate
filmis formed on the phosphor | ayer while the phosphor l|ayer is

wetted by covering these pogsiens k% nemeved; hYpP%ltltf&EfePUtmeWBﬁ%phor Iayer

i's nDi st ened HayebR@r¢OVERiHd \loBk., béb&@éé(”wﬂéh @BRLAE

t he phosphor | ayer

haV|n a conductivit of60err s/ m|n
200 nl of pure wat é‘tntc?ir f’@F?]%lia[“érlrS] f§§m§ r?s%Eﬁt oh not ?‘r’l ] tﬁb

For this purposes, theepbbhephborldaywmr the alumlnumnapaxedepysihedcbuml ng
water for 3040 18%0&%%9”@5 this region swé§l§ ﬁ?%’:ﬂé s(?szsgﬁﬂéﬁelbﬁirié"e

conductivity of the

10

15

20

25

30

35

step and peeling from the funnel portion of the cathode
ray tube takes place.

Further, the phosphor layer is dried by using
dehumidified air etc. and a carbon film is coated on
the predetermined region and dried.. Finally, the
aluminum is vapor deposited to form the aluminum vapor
deposited film, then the organic material used when
forming the phosphor layer is heated to 400 to 440°C to
decompose and remove it. The phosphor layer is ready
after these steps.

In the abovementioned method of producing a
cathode ray tube, in the process of pouring the
covering water carried out before forming the lacquer
intermediate film after forming the phosphor layer, the
water glass and barium acetate are dissolved in the
covering water. If, however, the amounts of water
glass and barium acetate which are dissolved in the
covering water are too small, however, the luminescence
at the peripheral portions of the screen deteriorates
due to aging after fabrication of the CRT as a result
of the influence of the water glass and barium acetate
remaining in the phosphor layer. This disadvantage is
conspicuous in a blue monochrome projection cathode ray
tube and causes a disadvantage in that the peripheral
portions become yellow when an RGB projection cathode
ray tube is used and a white color is projected.

Conversely, when the amount of the water glass and
barium acetate dissolved in the covering water is too
large, insufficient bonding of the phosphor to the
glass surface is obtained and there is the problem that
the phosphor no longer adheres due to vibration during

REPLACEMENT SHEET
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25 wetting water in the method of this invention, the

deterloratlon of the | um nescence at the peripheral portions of the
screen’after the fabrication of the CRT, as a result of inadequate
di ssol ution of the electrolyte, in other words, the residual
presence of a 30 | arge anount of electrolyte in the phosphor | ayer, can
be prevented. Al so, the detachnent -of the phosphor due to an
excessive dissolution of the electrolyte, in-3- ot her words, a shortage
of electrolyte remaining in the phosphor | ayer, can_be prevented 35
In particular, the éﬁﬁu%ﬁbéﬁcﬁheo%ﬂeéﬂﬁﬁl?BE More RAgivisuAegly n afker

phosphor |ayer whichhougifigssal ¥efusiion solution containing the barium
REPLACEMENT SHEET acetate and the phosphor suspension, the phosphor is
precipitated by the reaction of the barium acetate in
5 the cushion and the water glass in the suspension.
When the amount of water glass is insufficient or the
amount of barium acetate becomes excessive or
insufficient with respect to the water glass, the
bonding strength of the phosphor is lowered, and the
. 10 phosphor will be flushed away at Ehe time of the
'~ discharge of the water. _
The dried phosphor is adhered to the panel glass
by the water glass. For this reason, when the amount
of the water glass is too small, the phosphor becomes

15 apt to peel off due to the lowering of the binding
force with the panel glass. Conversely, if it is too

- large, burning occurs with aging after the fabrication
of the CRT. This becomes a cause of the lowering of
the luminescence.

20 . The present invention was arrived at as a result
of such disadvantages and had as an object thereof to
provide a method of producing a cathode fay tube in
which a phosphor layer having good surface quality is
produced. For this purpése it has been found necessary

25 to manage properly the dissolution of the water glass
and barium acetate in the covering water step to
improve the uniformity of the phosphor layer.

According to the present invention, there is
provided a method of forming a fluorescent screen for a
30 cathode ray tube having a glass bulb, comprising the
steps of:
cleaning an inner surface of the glass bulb
‘having a panel portion by using at least pure
water; ) .

35 injecting an aqueous electrolyte solution

into the glass bulb;
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3

-9 o the covering is water related to the time of wetting

. ;mﬁth the covering water. Therefore when there is a change in the

conductivity of the electrolyte remaining in the phosphor |ayer with
respect to the time of 5 -wetting by the covering water, this being
prelimnary measured, the change in conductivity is then

conpensated for by varying the noistening tinme in the range of 30
to 180 seconds to satisfy the general ~%- conductivity requirenents set

out above, preferably to
depositing a suspension of water glass and

phosphor slurry on the inner surface of the panel
~portion;
drying the suspension to form a phosphor
5 layer;
covering the entire surface of the phosphor
layer with pure water for from 30 to 180 seconds;
spraying a lacquer comprising an acrylic
resin on the wetted phosphor layer to form a
10 lacquer film layer; .
forming a metal backing layer on the lacquer
film layer; '
and heating the glass bulb to remove the
iacquer film layer at a temperature at 400°C to
15 420°C.

Preferably, the cleaning process comprises a step
of cleaning the inner surface of the glass bulb by
using an aqueous solution of hydrofluoric acid before
using the pure water, or a step of cleaning the inner

20 sﬁrface of the glass bulb by using nitric acid before.
- using the pure water.

Preferably, the aqueous electrolyte solution
comprises an aqueous solution of barium acetate.

Preferably, the drying of the suspénsion is

25 carried out by using dehumidified air. .

Preferably, the step of coating the whole surface
of the phosphor layer with pure water is carried out
for 40 to 150 seconds, more preferably 80-120 seconds.

For a better understanding of the invention, and

30 to show how the same may be carried into effect,
reference will now be made, by way of example, to the
accompanying drawings, in which:-

Fig. 1 is a sectional view of a cathode ray
tube produced by the method of the present

35 invention;

Fig. 2 is a flowchart of the method of
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10 have it be 6.0+4.0 [err]s/cmwhen the screen quality becones

‘the best. This easy experinentation readily ~sinplified the
producti on of the cathode ray tube, A cat hode ray tube produced
by follow ng the above steps can have its | um nescence inproved by
about 10 15 percent conpared with a conventional cathode ray tube.

[err]

10

15

20

25

30

35

-5-

producing a cathode ray tube according to the

present invention; .

Fig. 3 is a sectional view of a cathode ray
tube showing a lacquer spraying step being carried
out in the method of the present invention; and

Fig. 4 is a graph of the conductivity of
covering water with respect to the time of wetting
with the covering water.

A method embodying the present invention will be
described with reference to the drawings.

A cathode ray tube (CRT) to which the present
method embodying the invention is applied is a CRT used
in for example a projection television or a monochrome
television such as a black and white television. As
shown in Fig. 1, the CRT has a glass bulb 10 comprising
a panel portion 12, a funnel portion 14, and a neck
portion 16 and is configured so that a phosphor layer 2
formed on the inner surface of the panel portion 12 is
irradiated by electrons from an electron gun (not
illustrated) to cause the phosphor included in the
phosphor layer 2 to emit light.

A lacquer intermediate film 4 is formed on the
front surface'of this phosphor layer 2 formed on the
inner surface of the panel portion 12. The lacquer
intermediate film 4 is constituted by an organic
solvent lacquer comprised mainly of an acrylic resin
which is dissolved in organic solvent such as toluene.
By interposing a very thin lacquer intermediate film 4
between the phosphor layer 2 and an aluminum vapor
deposited film 6 can be obtained. This lacquer
intermediate film 4 is formed beyond the panel portion
12 up to a connection portion 18 of the panel portion
12 and the funnel portion 14 in addition to covering
the phosphor layer 2.

A carbon film 8 for conduction is formed over a
predetermined region of the inner surface of the funnel
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-10- CLAI M5 1. A method of formng a fluorescent screen

‘ for a cat hode ray tube having a gl ass tube, conprising the 5
steps of: cl eaning an inner surface of the glass bulb
havi ng a panel portion by using at |east pure ' wat er ;

I njecting an aqueous el ectrolyte solution 10 : into the glass bul b;
depositing a suspension of water glass and - phosphor slurry on
the inner surface of the panel ' pér-tion; drying
t he suspension to forma phosphor 15 | ayer; )

, portion 14. The aluminum vapor deposited film 6 is
formed, further, on the inner surface of the panel
portion 12 and the funnel portion 14, for preventing
ion burning of the phosphor due to the electron beam,

5 to increase the light emission efficiency, etc.

A method embodying the invention.for producing a
cathode ray tube will now be described referring to
Fig. 2.

The inner surface of the glass bulb 10 forming the

10 phosphor layer 2 is washed (cleaned) by using an
aqueous solution of hydrofluoric acid, an aqueous
solution of nitric acid, and pure water. Subsequently,
the panel portion 12 of the glass bulb 10 is turned
downward, and a predetermined amount of an agqueous

15 electrolyte solution such as an aqueous solution of
barium acetate is poured (injected) into the glass bulb
10. Thereafter, a suspension of a predetermined
phosphor in an aqueous solution of water glass serving
as a binder is poured (injected) into the glass bulb 10

20 and the assembly is allowed to stand for a
predetermined time to cause the phosphor to precipitate
(step 1: S1). ' After the precipitation of the phosphor,
the glass bulb is slowly moved and inclined thereby to
form the phosphor” layer 2. Drying of the phosphor

25 layer 2 is then carried out by, for example, vacuum
drying (step 2:82).

Subsequently, so ags to form a continuous, good
aluminum vapor deposited film 6, first the phosphor
layer 2 is moistened by pure water (covering water)

30 etc. and the whole surface of the phosphor layer 2 is
covered by a film of water (step 3:83). An agent
(liquid) for preventing adhesion of the laéquer to the
inner surface of the funnel 14, is coated below the
connection portion 18 of the panel 12 and the funnel 14

35 and on the neck 16 (step 4:S4). At this time, the
barium acetate and the water glass contained in the
REPLACEMENT SIMEET
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.covering the surface of the phosphor |ayer with pure water for

from 30 to 180 seconds; spraying a | acquer conprising an
acrylic resin on the wetted phosphor |layer to forma 20

| acquer filmlayer; : formng a netal backing |ayer on the

| acquer filmlayer; and "  heating the glass bulb
to.renove the | acquer filmlayer at a tenperature at 400[err]C
to 420[err]C. 25 2. A method of fornm¥hg a fluorescent screen for a
cat hode ray tube according to claim1l, wherein said cl eani ng process

conpri ses the steppbbspheaniayen Reare dissoinead dar theepofetwrtep.,as® bul b by
using an aqueous 30nat Sk WAL BYHEREL ML iACkHePEEPER A I WRE NG gPUr @
vater. increased as the time of moistening by the pure water
increases, as shown in Fig. 4. In this procedure, by
5 managing the conductivity in the covering water the
production of the best cathode ray tube is made
possible. According to a study by the present
inventors, the best cathode ray tube can be obtained
when the conductivity of the electrolyte remaining in
10 the phosphor layer after pouring in of the covering
water pouring process (injection process) is 6.0+4.0
pus/cm in 200 ml of pure water of 20°Cizle°C.
Accordingly, the moistening time is set so that the
conductivity of the electrolyte remaining in the
15 phosphor layer in the covering water pouring process
satisfies the above conductivity range. This happens
when covering of the phosphor layer with water lasts
for 30 to 180 seconds. '
The panel portion 12 of the glass bulb 10 is
20 turned upwards as shown in Fig. 3 and an organic
solvent lacquer mainly composed of an acrylic resin is
sprayed to the inner surface of the panel portion 12
and the funnel portion 14 by using a nozzle 20 (step
5:85) so as to form a very thin lacquer intermediate
25 film 4 on the adhering film of water.
If the lacquer intermediate film 4 were to form on
a region on which the phosphor layer 2 was absent, the
aluminum vapor deposited film 6 deposited on this
region by vapor deposition would blister in the
30 . subsequent baking procegs and peel from the funnel
portion 14 of the cathode ray tube to occupy the
position shown by two dot chain lines in Fig. 1.
Hence, the lacquer intermediate film 4 is removed from
the funnel portion 14 to the neck portion 16 on which
35 the phosphor layer 2 is not formed by spraying with
pure water (trimming step 6:86).

REPLACEMENT SHEET

05 JUN 1999




.3. A nethod of formng a fluorescent screen for a cat hode ray tube

according to claim1, wherein said 35 cl eani ng process conprises the
step of cleaning the i nner surface of the glass bulb by using nitric
acid [err] : B -11- before

usi ng.the pure water.
-8-

The phosphor layer 2 is dried by‘using
dehumidified air etc. (step 7:87), then carbon for
conduction is coated on a predetermined region of the
inner surface of the glass bulb 10 and dried to form

5 the carbon’ film 8 (steep 8:58).

The aluminum is vapor deposited on the phosphor
layer 2 to form the aluminum vapor deposited film 6,
then the organic material used when forming the
phosphor layer 2 is heated to 400 to 420°C to decompose

10 and remove it (step 9:89).

Finally, inspection of the formed fluorescent
screen of the CRT is carried out.

As mentioned above, in the present invention, a
phosphor layer is formed on an inner surface of a panel

15 portion of a glass bulb by a precipitation process and
a lacquer intermediate film is formed on the phosphor
layer while the phosphor layer is wetted by covering
water, so that, in practice, the'phosphor layer is
moistened by the covering water, electrolyte remaining

20 in the phosphor layer having a conductivity of 6.0+4.0
us/cm in 200 ml of pure water of 20°C:l° as a result of
the wetting . For this purposes, the phosphor layer is
moistened by the covering water for 30 to 180 seconds.

As a result of control of the copduétivity of the

25 wetting water in the method of this invention, the
deterioration of the luminescence at the peripheral
portions of the screen after the fabrication of the
CRT, as a result of inadequate dissolution of the
electrolyte, in other words, the residual presence of a

30 large amount of electrolyte in the phosphor layer, can
be prevented. Also, the detachment of the phosphor due
to an excessive dissolution of the electrolyte, in
other words, a shortage of electrdlyte remaining in the
phosphor layer, can be prevented.

35 In particular, the amount of the electrolyte
contained in the phosphor layer which is dissolved in
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4. A method of formng a fluorescent screen for a

according to claiml1, 2 or 3, wherein 5 sai d aqueous sol ution of

el ectrolyte is an aqueous sol ution of barium acetate. 5.
met hod of formng a fluorescent. screen for a cat hode ray tube
according to any preceding claim1, 10 wherein dehum dified air is used

In carrying out drying
formng a fluorescent screen for a
preceding claim .15

whol e surface of thaephosphidig|iayeratert hepatead viad adhef arime of welfkirgy 150

seconds.

10

15

with the covering water. Therefore when there is a
change in the conductivity of the electrolyte remaining
in the phosphor layer with respect to the time of
wetting by the covering water, this being preliminary
measured, the change‘in conductivity is then
compensated for by wvarying the moistening time in the
range of 30 to 180 seconds to satisfy the general
conductivity requirements set out above, preferably to
have it be 6.0+4.0 us/cm when the screen quality
becomes the best. This easy experimentation readily
simplified the production of the cathode ray tube,

A cathode ray tube produced by following the above
steps can have its luminescence improved by about 10
percent compared with a conventional cathode ray tube.

[ 1 ACEMENT SREeT ]
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cat hode ray tube

of the suspension. 6. A nethod of
cabhode ray tube according to any
wherein the said coating step involves coating the
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7. A nmethod of formng a fluorescent screen for a 20 cat
“according to claim1, wherein said coating step invol Hm" ml«H lm

whol e surface of the phosphor |ayer with pure water for*8C ta
seconds. 8. A nethod of formng a fluorescent screen for a 25
cat hode ray tube having a gl ass tube, conprising the steps of:

cl eaning an inner surface of the glass bulb havi ng a pane
portion by using at |east pure wat@er; 30 i nj ecting
an aqueous el ectrolyte sol ution " into the glass bul b;

depositing a suspedfiadisof water gl ass and phosphor slurry on

the i nner surface of the panel

1. A method of forming a fluorescent screen for a
cathode ray tube having a glass tube, comprising the
5 steps of: ' _
cleaning an inner surface of the glass bulb
having a panel portion by using at least pure
water;
injecting an aqueous electrolyte solution
10 . into the glass bulb; '
depositing a suspension of water glass and
phosphor slurry on the inner surface of_the panel
portion;
drying the suspension to form a phosphor
is5 layer;
covering the surface of the phosphor layer
with pure water for from 30 to 180 seconds;
spraying a lacquer comprising an acrylic
resin on the wetted phosphor layer to form a
20 lacquer £ilm layer;
forming a metal backing layer on the lacquer
film layer; and
heating the glass bulb to remove the lacquer
film layer at a temperature at 400°C to 420°C.
25
2. A method of forming a fluorescent screen for a
cathode ray tube according to claim 1, wherein said
cleaning process comprises the step of cleaning the
inner surface of the glass bulb by using an aqueous
30 solution of hydrofluoric acid before using the pure

water.

3. A method of forming a fluorescent screen for a

cathode ray tube according to claim 1, wherein said
35 cleaning process comprises the step of cleaning the

inner surface of the glass bulb by us1ng nitric acid
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.portion; 35 drying the suspension to forma phos
o covering the wnol e surtace of tne pnodill I TN
| ayer with pure water for a sufficient time to achi efe &n ®» s =
el ectrolyte conductivity in the T

-11-~

~

before using the pure water.

4. A method of forming a fluorescent screen for a
cathode ray tube according to claim 1, 2 or 3, wherein

"5 said aqueous solution of electrolyte is an aqueous
solution of barium acetate.

5. A method of forming a fluorescent screen for a
cathode ray tube according to any preceding claim.f,
10 wherein dehumidified air is used in carrying out drying

of the suspension.

6. A method of forming a fluorescent screen for a
cathode ray tube according to any preceding claim,

15 wherein the said coating step involves coating the
whole surface of the phosphor layer with pure water for
40 to 150 seconds.

7. A method of forming a fluorescent screen for a

20 cathode ray tube according to claim 1, wherein said
coating step involves coating the whole surface of the
phosphor layer with pure water for 80 to 120 seconds.

8. A method of forming a fluorescent screen for a
25 cathode ray tube having a glass tube, comprising the
steps of:

cleaning an inner surface of the glass bulb
having a panel portion by using at least pure '
water;
30 injecting an agueous electroljfe solution
into the glass bulb;
depositing a suspension of water glass and
phosphor slurry on the inner surface. of the panel
portion; '
35 drying the suspension to form a phosphor
layer;




rer ey, O & O O e e s Pachuer oo com i 5 llllllfﬁmﬂllﬁ’ M l|||

resin on the wetted phosphor layer to forma quer

| ayer; form ng a netal backing | ayer. on the | acquer 10
filmlayer; and heating the glass bulb to renove the

| acquer filmlayer at a tenperat lirze at 400[err]Cto 420[er]C

covering the whole surface of fhe phosphox
layer with pure water for a sufficient time to
achieve an electrolyte Conductivity in the
phosphor layer of 6.0+4.0 us/cm in 200 ml of pure

5 water or 20°C+1°;

spraying a lacquer comprising an acrylic
resin on the wetted phosphor layer to form a
lacquer film layer; '

forming a metal backing layer on the lacquer

10 film layer; and

heating the glass bulb to remove the lacquer

film layer at a temperature at 400°C to 420°C.
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13
METHOD OF FORMING FLUORESCENT

SCREEN OF CATHODE RAY TUBE

ABSTRACT OF THE DISCLOSURE

A maethod of forming a phosphor layer of a fluorescent
screen of a CRT, having a good screen quality by properly
managing the dissolution of a water giass and barium
acetate occurring in & covering water step and improve the
unlformity. A phosphor .layer is fomed on an inner
surface of a panel portion of a glass bulb by a
precipitation process and a lacquer intermediate £ilm is
formed on the pﬁosphcr layer in a state where the phosphor
layer is moistened by covering water. an electrolyte
rémaining in the phoaphor layer after the phosphor layex
is moistened by the covering water has & conductivity of

6.0£4.0 Us/cm in 200 m1l of pure water of 20°Czle°C.
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