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METHOD OF FORMING FLUORESCENT

SCREEN OF CATHODE RAY TUBE

.BACKGROUND IRVENTION
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 Axt

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

bulb comprising a’ pahel portion, a funnel portion, and a
neck portion and is configured so that a phospﬁor 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 televisgion 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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the phosphor layer i8 formed is washed by using pure water
etc., theh an aqueous electrolyte solution such as an
aqueous eolution of barium acetate is poured, then a
auepensic-:n obtained by dispersing the phosphor in an
agueous solution of wataer glass is p;ured in a8 a binder
and the assembly is allowed t;o 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
layexr.

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
organié golvent 1acqﬁér mainly co'mpbséd 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 innerx sﬁrface of.the funnel portion and neck
portion, .80 thé lacquer intermediate £film formed on the
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 peeiing is caused from the

funnel portion of the cathode ray tube.
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Further, the phospaor layer is dried by using
dehumidified air etc. ard a carbon £ilm is coated dn 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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glass surface cannot be obtained and it suffera from the
disadvantage in that tha phosphor drobs off due to
vibration during ﬁhé febrication of the CRT. After pouring
in a cushion solution and suspension, the phosphor is
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
phosphor 1s 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 thisg reason, when the amount of the
water glass i-e; too smail-, the phosphor becomes apt to peel
off due to the lowering of the bondi#g force with the
panel glass. Conversely, if it is too large, buraing
occurs with aging after the fabrication of the CRT. This .

becomes a cavee of the lowering of the luminance.

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

managing the dissolution of the water glass and barium
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acetate occurring in thae coveriﬁg wataer gtep and can
improve the uniformity. |

According to thé preée_nt invention, there is provided
a n;ethod of forming a fluorescent screen for a cathode ray
tube having a glass bulb, comprising the .BteDB 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 glas_s bulb; dépositing a -
susp_efxsion of water glags and phosphor slurry on an inner
surface of the panel portion; drying the suspension to
form a phosphor layer; coaﬁing a whele 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;
forming a m_etal backing layer on the lacquer fi_lm layer:;
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
an aqueous solution of fluorhydric acid before using the
pure wat 2x, or the step of cleaning the'iﬁner surface of
the glass bulb by using nitric acid.befoie ueihg the pure

water.

Preferably, the aqueous solution of electrolyte

comprises an aqueocus solution of barium acetate.

Sheet Has Been Replaced

i -




10

15

20

25

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

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: |

F-ig. 1 ie a sectional view of a cathode ray tube
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

showing a lacqQuer spraying 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.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Below, an explanation will be Imade of an embodiment
of the presant invention based on the drawings.

A cathode ray tube (CRT) ﬁo which the present
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
so that a phosphor layer 2 formed on the inner surface of
the panel portlon 12 is irradlated 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
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
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

portion 18 of the panel portion 12 and the funnal portibn.
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14 80 aB to cover at least the phogphor layer 2..

On a pregiatermined zagion of the in'ner surface of the
fuanel portion 14, a carbon £ilm 8 for conduction 1is
formed. Further, on the inner surface of tha panel portion
12 and the funnel portion 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
producing a ca.thbde’ ray tube #ccording to the present
embodiment referring to Flg. 2.

The innexr surface of .the_ glass bulb 10 forming the
phosphor layer 2 is washed (cleaned) by usglng an aqueous
solution of hydrofluoric acid, an aqueous solution of.
nitric acid, and pure waf.er. Subsequently, 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 solut:_i.on of barium a'.cetate is poured
(injected) into the glaes bulb 10. Therecafter, a
suepension obtained by dispersing a predetermined phosphoxr
is poured (injected) into an aqueous solution of water
glass sarving é.a a bindei and the agsembly is allowed to
gtand for a predetermined time to cause the phosphor to

precipitate (Btep 1: S1). After the precipitation of the

. phosphor, the glass bulb is glowly moved and inclined, to
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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 aé 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
14, 18 coated below the connection portion 18 of the panel
12 and the funnel 14 and on the neck.ls (Btep 4:84). At
th;s tima, the bari;m acetate and the water glass
contained in the phosphor layer 2 are dissolved in the
pure water, 8o the electric conductivity in the covering
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.
Namely, according to a study by the present inventorb, the
best cathode ray tubencan be obtained when the
conductivity of tﬁe electrolyte remaining in the phosphbor
la.yer after the coveriné water pouring process (injection
précesa) is 6.0x4.0 us/cm in 200 ml of pure water of

20°Czl°eC. Accordingly, the moistening time wasg get so that
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the conductivity of the clectrolyte remaining in the
phosphor layer in the covering water pouring proct_a.'as _
satisfied the above conductivity range. Specificallj, as
sﬁovm in Fig. 4, the .covering water bouring process was
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
portion 14 by using a nozzle 20 (step 5:SS5) g0 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,
the aluminum vapor deposited £ilm & ‘deposited on this
region by vapor dep.osition would blister in the baking
process after this and peel frbm 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
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

on a predetermined region of the inner surface of the

ERATA
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glass bulb 10. and drie& to form the carbon f£ilm 8 (step

B:58)

The aluminum ig -vapor deposited on the phosphor layer
2 to form the aluminum vapor deposited film 6, tixen 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 .intezmediate £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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layer ig8 moistened by covaring water. At the moistenlng of

the phosgphor 'layer forusd on the inner gurface of this
panel portion by covaring water such as pure water, in the
method ¢of producing a csethode ray tube of the pregent

invention, the electrolyte remaining in the phosphor layer

after molstening the phoaphor layer by the covering water

is given a conductivity of 6.0:4.0 pus/em in 200 ml of pure
water of 20°9C+1°C. Namely, the amount of the electrolyte
dissolved in the covering water is maintained in a proper
rangs. 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 disgsolution of the electrolyte, in other words, the
résidual presence of a large amount of the electrolyte in
the phosphor layer, can be prevented. Also, the detachment
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.

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

respect to the time of moistening by the covering water 1is
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‘preliminarily measured aad the conduétivity 18 managaed by

a moistening time (for oxample 30 to 180 seconds)
satisfying the conductivity of 6.0+4.0 uB/cm with which
the dcreen quality becomes the best, the management of
production of the cathole ray tube becomes ecasier.

In the cathode ray tube produced after passing the
above steps, the luminance was improved by about 10 |
vercant compared with a convenf.iona.l catho&e ray tube.

Note that, the prez_;ént invention is not limited ta
the above embodiment and includes various modifications

within the scope of the present invention.
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What is clalmed is:.

1. A method of for.ning a fluorescent acreen 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

phosphor slurry on an inner surface of the panel portion;

L]

drying the suspension to form a phospﬁor layer;

coating a whole surface of the phosphor layer
with pure water from 30 to 180 seconds; |

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

forming a metal backing layer on the lacquer
£ilm layer: and

heating the glass bulb to remove the lacquer
£ilm layer at a temperature at.400-°c to 420 °C.

2. A méthod of forminq a fluoraescent screen for a

cathode ray tube accordéing to c¢laim 1, wﬁérein gald
cleaning process comprises the step of cleaning the inner

surface of the glass bulb by using an aqueous golution of

fluorhydric acid before using the pure water.

3. A method of formlng a fluoresceat screen for 2
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cleaning process comprises the step of cleaning the inner

surface of the glass bulb by using nitric acid before

‘using the pure water.

4. A method of forming a fluorescent screen for a
cathode ray tube according to. claim 1, wherein gaid .
agqueous Bolutlon of electrolyte comprises an aqueous
golution of barium acetate.

5. A method of forming a fluorescent screen for a
cathode ray tube according to c¢laim 1, wherein said drying
process is drying the suspension by using dehunmldified
air. | |

6. A method of forming a fluoxescent screen for a
cathode ray tube a.cg:ording to claim 1, wherein said
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>

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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