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METHOD OF. FORMING FLUORESCENT 

SCREEN OP CATijODE RAY TUBE 

BACKGROUND INVENTION 

1. Fie1d of the Znvention 

The present invention relates to a method of 

producing a cathode-ray tube, more particular1y relates to 

a method of forming a f1uorescent screen of a cathode ray 

tube in which improves a process of pouring covering water 

10 performed between a process of forming a phosphor 1ayer by 

a precipitation process and a process of forming a la9quer 

intermediate film. 

2. Description of the Related Art 

15 A cathode ray tube (CRT) is provided with a glass 

bulb comprising a·panel portion, a funnel portion, and a 

neck portion and is configured so that a phosphor iayer 

formed on an inner surface of the panel portion is 

irrad~ated by electrons from an electron gun to cause the 

20 phosphor to emit 11ght. 

·As this type of cathode ray tube, for exo.mp1e, a 

cathode ray tube for a projection telev~sion or a cathode 

ray tube for a monochrome television is produced in for 

example che following way. 

25 First, the inner surface of the glass bulb on which 
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the phosphor la.yer is formed is washed. by using- pure water 

etc., then an aqueous electrolyte solution such as an 

aqueous solution of ba.riUJJ1 acetate is poured, then a 

suspension obtained by dispersing the phosphor in a!l 

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

and the assembly is allowed to stand for a pre~etermined 

time to cause the phosphor to precipitate. After the . 

precipitation of the phosphor. the glass bulb is slowly 

moved and incl.ined ( til.~ed) so as to form the phosphor 

10 layer. 

Next, in order to form a continuous good 

aluminum vapor deposited film, the phosphor layer is 

moistened by pure water or the like, the majority of the 

phosphor 1ayer is covered by a film of the water, then an 

15 organic solvent iacqu.er ma.~nly composed of an acrylic 

resin is sprayed to form a very thin lacquer inte:cmediate 

film on the film of water. 1'he phosphor layer is not 

fo:r:med on the inner surface of the funnel porti"on and neck 

portion, .. so the 1acquer intermediate film. formed on the 

20 portion is removed by pouring pure water. 'l'his is because, 

when the iacquer intermediate film is formed in a region 

not coated with the phosphor layer, the aluminum vapor 

deposited fi1m formed on t!iis region swells by the 

subsequent baking step and peeling is c~used from the 

25 funne1 portion of the cathode ray tube. 
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Furthor, the phosp~or layer is dried by using 

dehumidified air etc. ~~ a carbon film is coated on the 

predetermined region aL..!·dried. Finally, the aluminum is 

vapor deposited to form tho aluminum vapor deposited film, 

5 then the organic materi&l used when forming the phosphor 

1ayer is heated to 400 to 440°c to decompose and remove 

it. The phosphor 1ayer is formed after these steps. 

In the above-mentioned method of producing a cathode 

ray tube, in the process of pour·ing the covering water 

10 carried out before foi:ming the lacquer intermediate film 

after forming the phosphor layer, the water glass and 

barium acetate are dissolved in the covering water. ~f the 

amount of the water glass andbariulli aceta~e dissolved in 

the covering water is too small, however, the luminance 

15 deteriorates at the peripherai 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 

phosphor layer. This di&G.dva.nta.ge iu conspicuous . in a blue 

monochrome projection cathode ray tul:>e and causes a 

20 disadvantage in that the peripheral portions become yellow 

when an RGB proj ecti.on cathode ray tube is used and e. 

white color i.s projected. 

Conversely, when the amount of the water glass and 

barium acetate dissolved in the covering water is too 
·. 

25 large. a sufficient bonding force of ~he phosphor to the 
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g1ass surface cannot be obtain&d and it suffers !rom the 

disadvantage in that t~u phosphor drops off due to 

vibration during the 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 solution and the water qlaas in the suspension. 

When the amount of the water glass is insufficient or the 

amount of bariUil\ acetate becomes excessive or insuff:'...cient 

with respect to the water g1ass, the ~nding force of the 

. 10 phosphor is 1owered, a.nd the phosphor wiii be flushed away 

at the time of the discharge of the water. 

The dried phosphor is adhered to the panel glass by 

the water g1ass. For this reason, when the amount of the 

water glass is too small·, the phosphor becomes a.pt to peel 

15 off due to the lowering of the bonding force with the 
I 

panel glass. Conversel.y, i.f it is too la.rge, burning I 

occurs with aging after.the fabrication of the CRT. This 
I 
I 

becomes a cause of the lowering of the l.uminance. ~ 

. 20 SOMMA.RY OF THE INVENTION 

The present invention was made in consideration with 

such disadvantages and has as an o~ject thereof to provide 

a method of producing a cathode ray tube which forms a 

phosphor layer having a good surface quality by properly 

25 managing the dissolution of the water glass and barium 
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acetate occurring in thG covering water step and can 

improve the uniformity. 

According to the present invention, there is provided 

a method of forming a fluorescent screen for a cathode ray 

5 tube having a glass bulb, comprising the stepo of: 

cleanin~ an inner surface of the glass bulb having a panel 

portion by using at least pure water;. injecting an aqueous 

solution of e1ectrolyte into the glass bulb; depositing a 

suspension of water gla~a and phosphor slurry on an inner 

10 surface of the panel portion; drying the suspension to 

form a phosphor layer; coating a whole surface of the 

phosphor layer with pure water from 30 to 180 seconds; 

spraying a lacquer c03I1Prising an a.cryli.c resin on the 

wetted phosphor layer to form a lacquer film layer; 

15 forming a.metal backing layer on the lacquer film layer; 

and heating the glass bu1b to remove the lacquer film 

layer at a. temperature at 400 _0 c to 420 °c. 

Preferably, the cleaning process comprises ·the step 

of cleaning the inner surface of the glass bulb by using 

20 an aqueous solution of fluorhyd.ric acid before using the 

pure wat~r, or the step of cleaning the inner surface of 

the glass bulb by using nitric acid be£ore using the pure 

wa.ter. 

Preferably, the a.queous solution of e1ectrolyte 

25 comprises an aqueous solution of barium acetate. 
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Preferably. the drying pro~ess is drying the 

suspension by using dehumidified air. 

Preferably, the coating process includes the step of 

coating a whole surface of the phosphor l~yer with pure 

5 water for 40 to 150 seconds or the step of coating process 

includes the step of coacing a hole surface of the 

phosphor layer with pure water for 80 to 120 seconds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The above and other objects and features of the 

present inventionwiil be apparent the following 

description with refere.nce to the accompanying drawings in 

which: 

Fig. l is 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 embodim.ent of the p;esenc 

invention; 

Fig. 3 is a sectional. view of a cat:.hode ray tube 

20 showing a lacquer spraying step according to an embodiment 

of the p~esent 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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DESCRIPTION OF THZ ~REFERRED EMBODIMENTS 

Below, an explanation will be made of an embodiment 

of the present invention based on the drawings. 

A cathode ray tube {CRT) to which the present 

5 emhod:iJJl.ent is applied ia 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 4. neck portion 16 and is configured 

10 so that a phosphor layer 2 formed on the inner eurf ace 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. 

On the inner. surface of the panel portion 12, the 

15 phosphor la.yer 2 containing the phosphor is formed 6 A 

lacquer intermediate film 4 is formed on the front surface 

of this phosphor layer l. The 1acquer inte~ediate £il.lli 4. 

is constituted by a. organic solvent lacquer comprised 

mainly of an acrylic resin which is dissolved into organic 

20 solvent such as tol~ene. By interposing a very thin 

1acqu.er inteon.ediate film 4 between the phosphor layer 2 

and an aluminum.vapor deposited film 6, a continuous, good 

aluminum vapor deposited film 6 can be obtained. This 

lacquer intermediate film 4 is formed up to a connection 

25 portion 18· of the pane1 portion 12 .and the funnal portion 
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1' so as to cover at lea6t the phosphor layer 2. 

On a predetermined ::;:eg!.on of the inner surface of the 

funnel portion 14, a carbon film a for conduction is 

formed. Further, on th~ inner surface.of the panel portion 

5 12 and ~he funnel port!on 14, an aluminum vapor deposited 

film 6 is formed for the purpose of prevention of ion 

burning of ~he phosphor due to the electron beam, of 

increase of the light eru.isaion efficiency. etc. 

An e:xpl.anation wil:t be made of the method of 

10 producing a cathode ray tube ~ccording to the present 

embodiment referring to Fig. 2. 

The inner surface of the glass bulb 10 farming the 

phosphor layer 2 is washed (cleaned) by using an aqueous 

solution of hydrofluoric acid, an aqueous solution of 

15 nitric acid, and.pure water. Subsequently, the panel. 

portion 12 of the glass bulb 10 is turned downward, and a 

predetermined amount of an 21.qUeous electrolyte solution 

such as an aqueous solution of barium. acetate is poured 

(injected) into the glass bulb 10. 'l'hereafter, _a 

20 suspension obtained by dispersing a predetermined phosphor 

is poured (injected) into an aqueous solution of water 

gla.sa e~rving- as a. binder and the assembly is allowed to 

stand for a predetermined time to cause the phosphor to 

precipitate (step l: S1). After the precipitation of the 

25 phosphor, the g1aee bu1b is slowly moved and inclined, to 

I 
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thereby form the phosphor layer 2 • In this case, the 

drying of the phosphor :ayer 2 is carried out by vacuum 

drying etc (step 2:S2). 

Subsequently, so aa to form a continuous, good 

5 aluminum vapor deposited film 6, firat the phosphor layer 

2 is moistened by pure water (covering water) etc. and the 

whol.o surface of the phosphor layer 2 is covered by a film 

of water (step 3:83). The agent (liquid) for preventing 

adhesion of the lacquer .on the inner surface of the funnel 

10 1.4, is coated below the connection portion 18 of the panel 

12 and the funnel 14 and on the neck 16 {step ~:S4). At 
• 

this time, the barium acetate and the water glass 

contained in the phosphor layer 2 are dissolved in the 

pure water, so the electric conductivity in the covering 

15 water is increased. along with an increase of th.e time of 

moistening by the pure water aa shown in Fig. 4. In the 

present embodiment~ by managing the conductivity in the 

covering water in this covering water pouring process, the 

production of the best cathode ray tube is made possible. 

20 Name1y, according to a study by the present inventors, the 

best cathode ray tube can be obtained when the 

conductivity of the electrolyte remaining in the phosphor 

layer after the covering water pouring· process (injection 

process) is 6. 0±4. 0 µS/cm in 200 ml of pure water of 

25 20°c~1oc. Accord~ngly, ~he moistening time was set so that 
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the conductivity of thG ~lcctrolyte remaining in the 

phosphor layer in the covering water pouring process 

satisfied the above conductivity range. Specifically, as 

shown in Fig. 4, the covering water pouring process waa 

5 carried out by pure water for 30 to 180 seconds. 

The panel portion 12 of the glass bulb 10 le turned 

upward as shown in Fig. 3 and an organic solvent lacquer 

mainly composed of an acrylic resin is sprayed to the 

inner surface of the pa.I}el portion 12 and the funnel 

10 portion i4 by using a nozzle 20 (step S:SS) so as ~o form a 

very thin lacquer intermediate film 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 film 6 deposited on this 

region by vapor deposition would blister in the baking 

process after this and peel from the funnel portion 14 of 

the cathode ray tube, as indicated by two dot cha.in line 

in Fig. 1, the lacquer intermediate film 4 from the funnel 

2 O portion 14: to the neck portion 16 on which the phosphor 

layer 2 is not formed is removed by spra.ying pure water 

(trimming step 6:S6). 

The phosphor layer 2 is dried by using dehumidified 

air etc. (step 7:S7), then carbon for conduction is coated 

25 on a predete~ined region of the inner surface of the 
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glass bulb 10.lUld dric~ ~o form the carbon fi~m 8 (otcp 

B:S8) 

The aluminum is v~~or deposited on ~he phosphor layer 

2 to form the aluminum vapor deposited film 6, then the 

5 organic materia1 used when forming the p~osphor layer 2 is 

heated to 400 to 420°c to decompose and remove it (step 

10 

9:69). 

Finally, the inap~ction 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 

portion of a glass bu1b by a precipitation process and a 

lacquer inte:cmediate :film is formed on the phosphor layer 

in a state where the phosphor layer is moistened by 

15 covering water6 characterized in that.after the phosphor 

layer is moistened by the covering water, an electrolyte 

remaining in the phosphor layer has a conductivity of 

6.0:t:4.0 µs/cm in 200 ml of pure water of 20°C±l.°C. The 

phosphor l.ayer is pr~ferably moistened by the covering 

20 water for 30 to lSO seconds. 

:In the method of p-roduoing a cathode ray t.ube of the 

present invention, f iret a phosphor layer is formed on the 

inner surface of the panel portion of the glass bulb by a 

precipita.tion process and a lacquer interme4iate film is 

25 formed on the phosphor layer in a state where the phosphor 
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layer is moistene6 by cov~ring water. At the moistening of 

~he phosphor layer fo~a on tho inner surface of this 

panel portion by cove:r:iLg water such aa pure water, in the 

method of producing a cathode ray tube of the present 

5 invention, the electrolyte remaining in the phosphor layer 

after moistening the phosphor 1ayer by the covering water 

is given a conductivity of 6.0:t4.0 µs/cm in 200 ml of pure 

water of 20°c:1°c. Namely, the amount of the electrolyte 

dissolved in the coveri~g water is maintained in a proper 

10 range. As a result, the deterioration of the luminance of 

the periphera1 portions of the screen after the 

fabrication of the CRT due to the shortage of the amount 

of dissoiution of the electrolyte, in o~herwords, the 

residual presence of a l.arge amount of the electrolyte in 

15 the phosphor layer, can be prevented. Also, the detachment 

of the phosphor due to a.n excessive amount of dissolution 

of the electrolyte, in other words, a shortage of the 

el.ectro1yte remaining in the phosphor 1ayer, can ba 

prevented. 

20 Part~cularly the amount of the electrolyte contained 

in the phosphor layer dissolved in the covering water is 

correlated with the time 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 is 
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prel1mina~1lymeasured ~:ld the conductivity is managed by 

a moistening time (for u:;.:ample 30 to 180 seconds> 

satisfying the conductivity of 6. O::td.. O µs/cm with which 

the screen qua1itybecomes the best, the management of 

5 production of the catho~e ray tube becomes easier. 

In the cathode ray tube produced after passing the 

above steps, the luminance was improved by about 10 

percent compared with a conventional cathode ray tube. 

Note that, the pre~ent invention is not limited to 

10 the above embodiment and inciudes various modifications 

within the scope of the present invention. 

• 
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What is claimed is: 

l. A method of for.;:..ing a fluorescent screen for a 

cathode ray tube having a glass bulb, comprising the steps 

of: 

5 cleaning an inner surface of the glaos bulb 

having a panel portion by using at least pure water; 

injecting an aqueous solution of electrolyte 

into the glass bulb; 

depositing a suspension of water glass and 

10 phosphor slurry on an inner surface of the pa.nef. portion; 

drying the suspension to form a phosphor 1ayer; 

coating a whole surface of the phosphor layer 

with pure water from 30 to 180 seconds; 

spraying a lacquer comprisina an acrylic resin 

15 on the wetted phosphor layer to form a lacquer film l.ayer1 

20 

25 

forming a metal backing 1ayer on the lacquer 

film layer; and 

heating the glass bulb to remove the lacquer 

film 1ayer at a temperature at 4.00 oc to 420 °c. 

2 .. A method of forming a fluorescent screen for a 

cathode ray tube according to cl.aim 1, wherein said 

cleaning process comprises ehe step of cleaning the inner 
• 

surface of the glass bu1b by using an aqueous solution of 

fiuorhydric acid before using the pure water. 

3. A method of forming a fluorescent screen for a 
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cathode ray tube accor~~nq to claim 1, wherein said 

cleaning process compri"es the step of cleaning the inner 

surface of the glasa bulb by using nitric acid before 

using the pure w~ter. 

5 4. A method of. forming a fluorescent screen for a 

cathode ray tube according to claim l. wherein said 

aqueous solution of electrolyte comprises an aqueous 

solution of barium acetate. 

s. A method of f<;>rm.ing a fluorescent screen for a 

10 cathode ray ~ube according to claim 1, wherein said drying 

process is drying the suspension by.using dehumidified 

air. 

6. A :inethod of forming a ~l.uorescent screen for a 

cathode ray tube according to claim 1,, wherein said 

15 coating process includes the step of coating a whole 

surface of the phosphor layer Wi:th pure water for 40 to 

l.50 seconds. 

7 • A method of forming a fluorescent screen for a 

cathode ray tUbe according to claim · 1, wherein said 

20 coating process inc1udes the step of.coating a hole 

surface of the pposphor la.ye:z: with pure water for 80 to 

12 o seconds . 


