METHOD FOR ADHERI NG FI LM ON SURFACE OF CATHODE- RAY TUBE

» BACKGROUND OF THE I NVENTION 5 1. Field of the Invention
The present invention relates to a nmethod for adhering a filmon the
surface of a cathode ray-tube (CRT), nore specifically, relates to a
met hod of adhering a functional filmon the surface of a cathode
ray-tube in 10 by which the filmcan be adhered well to.the surface of
t he panel gl ass of the cathode ray-tube. 2

Description of
cat hode ray-t (A avjs ' 3 2
unevenness 15 I's caused on the surface of the panel glass at the tine
of shaping, and therefore the surface of the panel glass is

pol i shed before use. In the process of production of panel

BACKGROUND OF THE INVENTION
5 S A Field of the Invention
The present invention relafes to a method for
adhering a £ilm on the surface of a cathode ray-tube
(CRT), more specifically; reiates to a method of adhering
a functional film on the surface of a cathode ray-tube in
.10 by which the £ilm can be adhered well to the surface of the
panel glass of the cathode ray-tube. ;
2. Description of the Relatea.Art
The panel glass of a cathode ray-tube is
produced by shaping melted glass by'é mold, but unevenpess
15 is caused on the surface of the panel glass at the time of
shaping, ahd therefore the surface of the panel glass is
polished before use. In the process of production-of panel
glass, tﬁe time and cost téken for polishing the surface
of the panel glass and bolishing the sealing edgé.of the
20 panel account for 20 to 30 percent of the cost of the
panel; To answer fhe demand for reduction of the
production costs of cathode ray-tubes, it is necessary to
streamline the polishing steps.
. Also, the in¢:egsingly large size of cathode

25 ray-tubes and the flattening“of the panel have led to a



QI ass, the time and cost taken for polishing the surface of the

- panel gl ass and polishing the sealing edge of the 20 panel account for
20 t.o 30 percent of the cost of the panel . To answer the denand for
reduction of the ‘ production costs of cathode ray-tubes, it is
necessary to stream i ne the polishing steps. Al so,
the increasingly large size of cathode 28 ray-tubes and the flattening
of the panel have led to a . .2
t endency to rma@demmma@ &r@ nmaeglgeSathkechsev@s to achieve
pr edet er mi ned expl osi on-prevention perfornmance, but when t he panel
gl ass becomesthél|nﬁedéﬁm\ﬁnqmtexﬂ051on-premm¢emmn@en(but
preferred. 5 In view of these circunstances, a nmethod in
whi ch the thiykde Shd Parkel gflatdbeba@wesgk:m&m Sthep&eight igthin, and the
functional glass is bonded to the surface of t he panel glass via an
adhesive (PPQlapLiols, SWri&id ndt preferred. .

5 In view of these circumstances, a method in

which the thickness per se.of the panel glass is kept
thin, and the fﬁnctional glass is bonded to the surface of
the panel glass via an adhesive (PPG laminate system) or a
method of bonding a transparent funct;'t.onal £ilm to the

10 .surface of the panel glass via an adhesive have been
proposed. |

In the former PPG laminate system, although the
finish polishing of the panel glass is eliminated, there
are complicated steps of taping etc. The latter method ‘is

15 considered more promising.

Further, in the lattér system, there is the
effect of protecting the. surface of the panel of the
cathode ray-tube and prevention of low reflection and
static electricity.

20 In the related art, 6ne of the methods of
adherin§ £ilm in suc;h a cathode-ray tube was to use an
adhesion roller.

As shown in Fig. 1A, in this method, first a
£film 1'to be adhered is sandwiched between a roller 3 of an

25 adhes'ion roller 2 and a feed roller 4. As shown in Fig. 1B,



met hod of bonding a transparent functional filmto the 10 surface of

' thex'panel gl ass via an adhesi ve have been pr oposed.

In the former PPG | aminate system although the finish polishing of
t he panel glass is elininated, there are conplicated steps of
taping etc. The latter nmethod is onsrdered nmore prom sing.

Further, in the latter systen1 there st effect of protecting the
surface of the panel of th cathode ray t ube and ﬁreventlon of | ow

reflection aH@e adh931€?a¥?1:1%¥e%tir§ aqved doynward and t ihelg el at ed
art, one of the nethods of adhering filmin such a cathode-ray tube

was to use eushed againgtiorerend gortion of the surfacepgfstberPanel g.-
A, in this nethod, first a filml to be adhered is sandw ched
between a roB! ¢in ks xase&s as mmm I éprZeaanlpaefaed roller 4. As
shovvn in Fig. 1B, 3
ultraviolet ray-curable resin is coated on the ent:ire
5 surface of the panel 5. Then, as shown in Fig. 1C, by
rolling the roller 3 in this state and moving the adhesion
roller 2 to the other end portion of the surface of the
panel 5, the £ilm 1 is brought into tight contact with the |
surface of the pa.nei 5.
10 Thereafter, by irradiating the entire surfece
from the top of the film 1 with ultraviolet rays, the
resin between the surface of the panel 5 and the £ilm 1 is
cured and therefore the film 1 is bonded to the surface of
the panel 5. |
15 - However, in this conventional method, the
following problem has occurred.
Namely, as shown.in Fig. 1B, when the roller 3
is rolled from one end of the surface. of the panel 5,
normally air bubbles inside the adhesive resin produced
20 near its starting end are pushed out to the terminal end
of the surface of the panel 5, but these air bubbles
sometimes remain in the resin in the middle of the |
adhesion process. Such air bubbles become a cause of

"glitter®" on the effective screen. For this reason, in the

25 past, a method of adhering £ilm with which air bubbles do



the adhesion roller 2 is noved downward and the film1 is pushed
agai nst: one end portion of the surface of the panel 5. In this
case, as the adhesive, for exanple an ultraviol et ray-curable resin
is coated on the entire 5 surface of the panel 5. Then, as shown in
Fig. 1C by rolling the roller 3 in this state and noving the
adhesi on roller 2 to the other énd portion of the surface of the
panel 5, the film1l is brought into tight contact with the ~ surface
of the panalotbreniin in the resin dlictbefadhesiveihasdiesn demandedy ire
surface fromthe top of the film1l with ultraviolet rays, the

resin between the suripge, tin it pRIttiod ofnBohliénki anfinctional fitmred and
therefore the'film1l is bonded to the surface of the panel 5. 15

However, ind Rinp GURERYd %@hgﬁ%&heﬂasbhﬁla an adhé®iveniayw probl em has

occurr ed. mely, as shown in Fig. 1B, when the roller 3.

s rolled (M ane 00 Al Ideid el ddaglaNels Bne adnesivagr mal |y air

bubbl es i nsi Xe resin produ near Its starting end are

Pﬁzggga?lrjt_lmto t‘g%erter mtrizereera]ge the foi&osnliﬁgsﬂuaﬁi&gf. the panel 5, but

Namely, there are the problems that the UV resiﬁ
is cured by the ultraviolet rays, but since the UV resin
protruding from the functional film.cémes into contact
with the air, it is difficult to.cure,'is sticky on the

10 surface, and is apt to catcﬁ dirt or.dust.

Therefore, development of a UV reéin.which is
sufficiently cured even in the air once irradiated by
ultraviolet rays has been demanded, but no UV resin of a
low cost having such prdperties has yet been developed.

15 Also, although increase of the energy output of the UV
irradiation, treatment in an oxygen-depleted state, etc.
were investigated, the fﬁct is that no definitive means
for solving thé problem had yet been found.

Moreover, investigation was alsé made of coating

20 a modified acrylate-based adhesive such as Hardlock'
(trademark of Denki Kagaku Co.)'on-the pa:t of the UV
resin protruding from the functional £ilm, it cannot be
used due to the problem of a yellow discoloration of the
resin £ilm, bubblés, etc.

25 Therefore, in the past, the practice has been to



sonetines renmain in the resin in the mddle of the adhesi on process.

" Sueh ai v+ bubbl es becone a cause of glitter on the effective screen.
For this reason, in the 25 past, a nmethod of adhering filmw th which
air bubbl es do 4 not
remain in the resin of the adhesive has been demanded.

Al'so, in the nethod of bonding a functioral film to the surface of
panel gl ass via an adhesive, an ultraviolet ray-curable resinis
used as the a@he¥ey/polygsterhtapecer theilidfe an &henBVi 5884%i ng probl ens.
Nanely, there are the problens that the UV resin I's cured by the

ul travi ol et paptrudingsfmrom the fiynctional film, (bwt ruidisndpaisr tivet he
functional filmcomes into contact with the air, it is difficult to
cure, is stigpgkpbrem BRatlfhe workfBs criibiddgomgpl to catch dirt or dust.
Therefore, development of a UV resin which is sufficiently cured

even in the air once I rradi ated by
5 SUMMARY OF THE INVENTION
The first object of the present invention is to
provide a method of adhering a £ilm to a surface of a panel
of a cathode-ray tube with which air bubbles, which can
become the cause of glitter on the effective screen, can

10 be completely pushed out. |

The second object of the present invention is to
provide a method of producing a cathode ray-tube with
which the functional £ilm can be adhered well to the
surface of the panel glass of the cathode ray-tube.

15 To achieve the first object, there is provided a
method of adhering a £film to a surface of a panel of a
cathode-ray tube charactérized in that when adhering the
film to the surface of the pangl of the cathode-ray tube
by using an adhesive, the £ilm is brought into tight

20 contact with the panel from the inside of one end portion
toward that one end portion, and then the film is brought
into tight contact with the panel toward the other end
portion. |

To achieve the second object, there is provided a -

25 method of adhering a film to a surface of a cathode



ultraviolet rays has been demanded, but no UV resin of a | ow cost

- having such properties has yet been devel oped. 15 Al so, al though
i ncrease of the energy output of the W irradiation, treatnment in
an oxygen-depl eted state, etc. ' were investigated, the fact is that
no definitive neans for solving the problem had yet been found.
Mor eover, investigation was al so made of &oating 20 a nodified
acryl at e- based adhesi ve such as Hardl ock (trademark of Denki Kagaku

Co.) on the pavttubetwhbicl bonds a light transmikting ravpe funahionadnal
film it cannot be used due to the problemof a yellow
di scol orati ofilth tdethe surfacesof d idanelbgllasss, cemprising the steps

Ther ef or e,
5

in the past, the practice has been to
alher LoPRi N§SA era;t@@%praﬂ hfl trda et &%Mdz%m@ resin on

protruding fromthe functional Im but this has th probl em t hat
the work is Eﬁg%ffggg of the panel glass; adhering a light
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transmitting type functional £ilm to the ultraviolet

ray-curable resin; and heating the ultraviolet ray-curable

resin protruding from the periphery of the aforesaid
functional £ilm while irradiating ultré.violet rays from
the front surface of the functional film.

Further, there is provided a method of producing a
cathode ray~-tube which bonds a light transmitting type
functional £film to the surface of a panel glass,
comprising the steps of forming a layer of an ultraviolet
ray-curable resin on the surface of the panel §1ass;

bringing the f£ilm into tight contact with the panel from

the inside of one end portion toward that one end portion,

and then bringing the £ilm into tight contact with the
panel toward the other end port;ion; and heating the
ultraviolet ray-curable resin protruding from the

periphery of the aforesaid functional film while

irradiating ultraviolet rays from the front surface of the

functional f£ilm.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present



5 SUMVARY COF THE | NVENTI ON The first object of the
'present »invention is to provide a nethod of adhering a filmto a
surface of a panel of a cathode-ray tube with which air bubbles,

whi ch can becone the cause of glitter on the effective screen, can
10 be conpl etely pushed out. ' The second object of the
present invention is to : provi de a fret hod of producing a cathode
ray-tube with whi ch the functional filmcan be adhered well to the
surface of tHaventdonmwidd become worgodppazentuby. thd following To achi eve
the first object, there is provided a met hod of adhering a filmto a
surface of ademvatipificn of the paefietdredagmbaliimehtisamadeiwkthi n t hat when
adhering the filmto the surface of the panel of the cathode-ray

tube . peferididetcadhesavtachba drawingsprwhe@héinnto tight 20
contact with the panel fromthe inside of one end portion t owar d

that one end por t igdiys 204, £B°Rc!diFe V4 dik SR the steps i erel Ot

contact with the panel toward the other portion.

To achiggve t Qe sec0ng gahggﬁngtgefflxh x?rmﬂa%‘i%dae ray-tube in the

related art;

Fig. 2 is a schematic cross-sectional view of a
cathode ray-tube according to one embodiment of the
present invention;

10 Figs. 3a 1_:0' 3D are schematic views shbwing the
manufacturing process of the cathodé ray-tube show:i in
Fig. 2 according to an embodiment of the present
invention;

Fig. 4 is a front view showing a cathode-ray tube to

15 whiéh the present invention is applied and an adhesion
roller for executing the present invention;

Figs. 5A to 5C are explanatory views showing steps of
a f£ilm adhering method using a roller according to a
second embodiment of the present invention;

20 Fig. 6 is an explanatory view showing a aownward
movement position and stopping position of the roller on
the panel in the second embodiment;

Fig. 7 is a schematic view showing the manufacturing
process subsequent to the manufacturing process shown in

25 Fig. 3D or Pig. 5D in a third embodiment of the present



25 met hod of adhering a.filmto a surface of a cathode

6 ' » ray-tube which bonds a light transmtting type functional

. fllmto the surface of a panel glass, conprising the steps ~of
formng a | ayer of an ultraviolet ray-curable resin on t he surface
of the panel gl ass; adhering a Iight 5 transmtting type functional
filmto the ultraviol et ray- curab®e resin; and heati ng the
ultraviol et ray-curable resin protruding from the peri phery of the
af oresai d inventd@agtional filmwhile irradiating ultraviolet rays from
the front surface of the functional film 10 Further, there is
provi ded a net hodFdig.pBodecanpanel side fxonbddewypf the watbbdéeonalk-a
light transmitting type . functional filmto the surface of a panel

gl ass, tubenini shagstatesskpwnofnf®igi ' addyer of an ultraviol et
ray-curable resin on the surface of the panel glass; 15 bringing the
filminto tight cedlgach Wet 8 §PEpRECIwih§the relationship between

5 the temperature .of the hot air and the hot air treatment

time.

DESCRIPTION OF THE PREFERREb EMBODIMENTS
In the present invention, when gdhering a film to a
10 surface of a panel of a cathode-ray tube by using an
adhesive, the film is brought into tight contact with the
panell from the inslide of one end portion toward .that one
end portion, then f£ilm is brought into tight contact with
the panel toward the other end portion, and therefore the
15 air bubbles in the adhesive resin near one end portion of
the panel can be completely pushed out .

Then, thereafter, by brir-agilng the film into tight
coﬁtaet with the panel toward the other end portion, the
tight contact between the f£ilm and the surface of the

20 panel is created without air bubbles remaining in the
resin of the adhesive in the effective screen region of
the panel.

In this case, by bringing the £ilm int6 tight contact
with the panel from the vicinity of the outside of the

25 effective screen region toward one end portion of the



the inside of one end portion toward that one end portion,

and t hen

"bringing the filminto tight contact wth the panel toward the other
end portion; and heating the ultraviolet ray-curable resin
protruding fromthe 20 peri phery of the aforesaid functional filmwhile

irradiating ultraviolet rays fromthe frgont surface of the

functional film BRI EF DESCRI PTI ON OF THE DRAW NGS 25

These-and ot her objects and features of the present

7 i nReRelongaperabienmet mie hyhhiemiinrheneffectimengcreen

descr i ption of the preferred enbodi nents made with

reference to the

attached dr anegien ahdrgemeration of strdaks byl Ahieo rollaereceticewarehow ng
the steps of the 5 nmet hod of adhering a film.on a cathode ray-tube in

t he peegbadeart ;

Also, by using an adhesive inc_:luding an ultraviolet

5 ray-curable resin, it is harder for air bubbles to remain

in the resin of the adhesive, the refractive index can be

made equivalent to that of the glass of the panel, and

therefore the influence of refraction of the light by the

adhesive after the curing can be eliminated.

10 In the present invention, also, when bonding a light

transmitting type functional £ilm to the surface of a

panel glass, after adhering the light transmitting type

functional f£ilm to the surface of the panel glass while

interposing an ultraviolet ray-curable resin

15 therebetween, the ultraviolet ray-curable resin

protruding from the periphery of the aforesaid functional

£ilm is heated while irradiating the front surface of the

functional £ilm with uli::_:éviolet rays.

Preferably the heating temperature applied to the

20 protruding ultraviolet ray-curable reéin is within a range

of £xrom 50 to 100°C.

Preferably the protruding ultraviolet ray-curable

resin is heated by blowing hot air to the aforesaid

protruding ultraviolet ray-curable resin. As another

25 method, heating by a heater can be mentioned.



Fig. 2 is a schematic cross-sectional view of a cat hode ray-tube
~according to one enbodi nent of the present invention; 10

Figs. 3Ato 3D are schematic views showi ng the manuf act uri ng
process of the cathode ray-tube shown in : Fig. 2 according to an
enbodi nent of the present I nvention; Fig. 4 is a front
vi ew show ng a cat hode-ray tube to 15 10whi ch the present invention is
applied and an adhesion - roller for executing the present invention;
Figs. 5A to 5C ar &fekbpareabing tempesaburagisayer ¢00°C, the 5 fi|lm
adhering nmethod using a roller according to a second enbodi nent of
t he present funetiooal £2Im is liabléitp detierimratepl afawofyuncitéonslowi ng a
downwar d novenent position and stopping position of the roller on -

the panel infiih wELERCcanbeltietind at least overFil90°¢ iB @evéelepadjCc Vi ew
show ng the manufacturing process subsequent to the manufacturing

B{gg:ﬁf Shovﬂoéf‘ai?%avinfiﬁ-hi%[ﬁél‘ tentberdturt 2ad beduBBBOOLFRIE 1 the
5 50°¢'or less, the effect of promoting polymerization is
low, and a long time is taken for obtaining the effect
which is the object of the present invention. -

The time for blowing the hot air is preferably within
a range of fraﬁ 2 seconds to 15 seconds. The blowing time

10 of the hot air is preferably equivalent to the ultraviolet
ray irradiétion time.

The ambient temperature of the cathode ray-tube
subjected to such a treatment is preferably about
25°C=1°C.

15 The aforesaid functional film_is not particularly
restricted, but it can be constituted by for example an
acrylic resin, acryl-st&rene-based resin,
polycarbonate-based resin, polyvinyl chloride-based
resin, polyester-based reéin, styrene-based resin,

20 urethane-based resin or polyethylene-based resin,
polyethylene terephthalate (PET) resin, preferably PET.
The heat resistance of the PET is guaranteed up to 120°C.
The thickness of such a resin f£ilm is generally preferably
set to 0.05 to 2.0 mm.

25 Also, as the aforesaid functional £ilm, also a f£ilm



8 I nvention; Fig. 8 is a panel side front view of the
'cat hode ray- tube in the state shown in Fig. 7; and

Fig. 9 is a graph showing the relationship bet ween 5 the tenperature
of the hot air and the hot air treatnent time.

DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS ' In the present
invention, when adhering a filmto a 1011 surface of a panel of a

cat hode-ray tube by using an adhesive, the filmis brought into

ti ght contacComRm-aing a Pluralé&ﬁépfftﬁhﬁﬁh@fl¥B$E@ Bt lmg clamingedi on
toward that one end portion, then filmis brought into tight
contact withtogether chaa benvsedovwEurdthér, citeis altbp@assihlertd user ef ore
the 15 air bubbles in the adhesive resin near one end portion of

t he panel caa fenctiphatcEylpuwhedettit primer processinfeis dppitedies, by
bringing the filminto tight contact with the panel toward the

ot her end pobh'eoﬁurtfaee of the £iDMisSWH 3T stdleithdded | m and the
surface of the
5 bondability to the ultraviolet ray-curable resin, and a
hard coating_processing for securing the surface hardness,
antistatic processing, anﬁi—reflection.processing, etc.
+ are applied to the other surface. Such a functionél film
exhibits functions such as adjustment of light

10 transmittance, prevention of reflection, assistance of
strength of the paﬁel glass, prevention of dirtying of the
panel glass, or an antistatic function.

The ultraviolet ray-curable resin is not particularly
restricted, but can include photo-polYmerizable oligomers

15 such as an_eéoxyacrylate, urethane acrylate, polyester
acrylate, polyether acrylate, silicone acrylate, etc.; and
photo-polymerizable monomers such as a.monofuncfionai
acrylate, polyfunctional acrylate, etc.; and further can
.contain a photo-initiator such as a benzoin system,

20 acetophenone system, peroxide system, thioxane system,
etc.; sensitizing agent such as an amine system, quinone
system, etc.; heat polymerization inhibitor, filler,
bonding imparting agent, thixo agent, etc. Particularly,
from the viewpoints of weather resistance and the bondiné

25 strength, a resin containing an urethane acrylate as the



20

panel

IS created without air bubbles remaining in the

of .tthe adhesive in the effective screen regi on of t he panel .

In this case, by bringing the filminto tight contact

fromthe vicinity of the outside of the .25 effective screen reg
toward one end portion of the '

panel , generation of air bubbles in the B fective screen

generation of streaks by the roller etc. are prevent ed.
Al so, by usiPhote-nahesevbzphdpuel hgonsrul 2 merefunctigpal acrylakenbl e
resin,
adhesi ve,

t he gl ass of .the panel, and

it

Is harder for air bubbles to remain
t hes rtlie piote-polimexiwalibe monomer ehd eqbenzbént-basetdhat of

therefore the influence of refra

resin

i on

in the resin of the

ction

of the |lightihytik€or as the FHWV- Vinidiftot s pieifegadle.be el i m nated.

10

10

15

20

25

In the present invention, also, when bonding a |ight
As the proportions for blending the photo-

polymerizable oligomer, photo-polymerizable monomer and
the photo-initiator, preferably the.photo-polymerizable
ﬁonomer is contained in an amount of 60 toklsolparts by
weight based on 100 pafts by weight of the photo-
pqumerizable oligomer, and Ehe photo-initiator is
contained in an amount of 0.05 to 2.0 parts by weight
based on 100 parts by weight of the photo-polymerizable
oligomer and the photo-polymerizable monomer in total.
Further, the viscosity of the ultraviolet ray-curable
resin composition ig preferably set to 300 to 3000 cps.

Such an ultraviolet ray-curable resin composition is
preferably used after adjustment so that the refractive
index at the time of curing has a.difference from the
refractive index of the panel glass within the range of
0.8 percent. That adjustment of the refractive index can
be pefformed.by for example incorporating an appropriate
amount of styrenelmonomer to'the ultraviolet ray-curable
resin composition.

The coating of. the ultraviolet ray-curable resin
composition adjusted in the refractive index in this way

can be carried out by removing air bubbles contained in

- with the panel

9

regi on and



transmtting type functional filmto the surface of a panel gl ass,
“after adhering the light transmtting type functional filmto the
surface of the panel glass while i nt erposi ng an ul travi ol et
ray-curable resin 15 t her ebetween, the ultraviolet ray-curable resin
protruding fromthe periphery of the afaoresaid functional filmis
heated while irradiating the front surfdde of the functional film
with ultraviolet rays. . Preferably the heating tenperature
applied to thhe wikravinlat ravrgurable rgsim coppegifiiion daspdvascsi thin a
range of from50 to 100[err]C. Preferably the
protrudi ng i the coattingy aodr théa using arwslh kroweatetthdld fidmow ng hot
air to the aforesaid protruding ultraviolet ray-curable resin. As
anot her 25 exanplid'@he FidW 8paking heghed,ceolhecorbingMmrdthod, bar

10 If the heating tenperature is over 100[err]C, the
functional fdddRiry Metton,t @rédeteriorate. If a functional
5 An ultraviolet ray-curable resin is promoted in its
polymerization effect when it is used in an oxygen-
deﬁleted state,.but it comes into contact with the oxygen
in the air and therefore curing is very difficult.
Accordingly, the ultraviolet ray-curable resin protruding
10 from the functional f£ilm suffers from the problem of

stickiness etc. as in the conventional method.

In the method of the present invention, by applying
heat to the ultraviolet ray—curable resin pfotruding from
the functional film, the effect of promotion of

15 polymerization of the ultraviolet ray-curable resin is
enhanced and the stickiness of the surface of the
ultraviolet ray-curable resin can be eliminated.

The present inventors found that the protruding
ultraviolet ray-curable fesin could be cured well

20 particularly by blowing hot air. By blowing hot air, also
the side effect is exhibited that the surface of the
protruding ultravioiet ray-curable resin becomes flat.

Below, the method of adhering a £ilm to a surface of
a cathode ray-tube acgording to the present invention will

25 be explained in detail based on more specific embodiments



filmwhich can withstand at |east over 100[err]C is devel oped,
air, having a higher tenperature can be used. If it is 5 50[err] C or

| ess, the effect of pronoting polynerization is
time is taken for obtaining the effect

present invention. The time_for blowng the hot air is
preferably within a range of frod#2 seconds to 15 séconds. The
blowing tine 10 of the hot air is preferably equivalent to the

ul travi ol et with refegenae 4@ sheodrawipgs. The amnbi ent

tenperature of the cathode ray-tube
is preferably abolRirst, the owmexjplll&onfigurationcoff thescathdédacraynal

filmis not particularly restricted, but it can be constituted
for exanpl e aube will beceyxpilainedi.n, acryl-styrene-based resin,
pol ycar bonat e- based resin, polyvinyl chloride-based resin,

pol yester-based r egd Bhown/ 1aNe1§2S8( & afdthode Fay- i RANeEbaaed resin or
pol yet hyl ene- based resin, pol yet hyl ene terephthal ate (PET) resin,

preferapl y P'ﬂesenﬁ]e i%eébﬁubﬁ-ﬂgéd%fté‘ﬁ{’ﬂ ig&éﬁ@&i”fa?ﬁdaulo to

120[err]C
preferably

10

15

20

25

1
t hi ckness of suc resin mi1s genera

funnel glass 12 which are melt-fixed by a £1it glass

portion. A neck portion 13 is formed in a rear end portion

xof the funnel glass 12.

An RGB phosphor layer 15 is formed on the inner
surface of the panel glass 11. An aperture grill 16 is
é.ttached to the inside of the panel glass 11 at a
predetermined distance from this phosphor layer 15. A
magnetic shield 17 is attached behind the aperture grill
16. |

An electron gun 18 is attached to the neck portion
13. The electron beam 19 emitted from the eiectron gun 18
strikes the phosphor layer 15 through the slit of the
aperture grill 16 'and makes the phosphor layer 15 emit
light. An explosion-prevention band 20 attached by shrink-
fitﬁing is attached to the outer circumferential surface
of the panel gliilss 11.

A light transmitting type functional £ilm 22 is
attached to thé front surface of the panel glass 11 via a
UV resin layer 21 constituted by an ultraviolet

ray-curable resin. In the present embodiment, the

l ow, and a | ong
which is the object of the

hot

subj ected to such a treatnent

by



set to 0.05to 2.0 mMm 25 Al so, as the aforesaid functional film
“also a fiilm conprising a plurality of types of resin
films | am nat ed ' t oget her can be used. Further, it is also possible
to use a functional filmwherein primer processing is applied to
one surface of the filmso as to strengthen the 5 bondability to the
ultraviolet ray-curable resin, and a 15 hard coati ng processing for
securing the surface hardness, antistatic processing,

ant i - ref | ecttefragtins dndex oifc the UV resinclayeki 83 is adiiustedrteurface.
Such a functional film exhi bits functions such as adj ustnent of
light 10 giversdiffearence [frewctheorefiractiivectindex efstheapanedf
strength of the panel gl ass, prevention of dirtying of the panel

gl ass, or ayREd ARAfCwitAehi 8Nrange of 0.8 pedbént!| iTHei&fEte] agcurabl e

resin is not particularly restricted, but can include

phot o- pol ymg{Z 3infe1051348%EHE, it is also possible to use a panel

5 glass which is not precisely polished but has unevenness.

of about 300 um on the surface. Also, by adjusting the
light transmittance of ﬁhe furictional £film 22, a cathode
ray-tube having a stable quality can be pro&uced without
regard to the material of the panel -giass 11.

10 Here, an example of the method of producing a cathode
ray-tube involvin§ the method of adhering a £ilm according
to a first embodiment of the present invention will be
explained.

As shown in Fig. 3A, as the panel glass 11, ome not

15 subjected to outer surface polishing is prepared. A
fluorescent surface is formed 6n the inner surface of thig
panel glass 11, the aperture grill is éttached and thgn is
bonded to the funnel glass 12, and thereby a cathode ray-
tube 10 equipped with an explosion-preventing band is

20, produced. Next, the surface of the panel glass 11 of the
cathode ray-tube is successively cleaned by a cleaning
solution, pure water, and an alcohol-based solvent and
then dried.

Next, as shown in Fig. 3B, an ultraviolet ray-curable

25 resin composition 2la is coated on the surface of the



15 such as an epoxyacryl ate, urethane acryl ate, polyester

“acryl ate, polyether acrylate, silicone acrylate, etc.; and

phot o- pol yneri zabl e nononmers such as a nonof uncti onal acryl ate,
pol yfunctional acrylate, etc.; and further can contain a
photo-initiator such as a benzoin system 20 acet ophenone system
peroxi de system thioxane system 18t c. sensitizing agent such as an
am ne system qui none stem etc. heat pol ymeri zati on i nhi bitor,
~filler, pangl ghaff ildpaPsi %Biﬁgﬁﬁtxa’[’h?%eta@éﬁrcu§§bleFﬁ?ﬁ-%uI arly,
fron1the vi ewpoi nts of weather resistance and the bonding 25 strength,
a resin conteOmpoRition dkaanseadsymade af ohe adjusted so that the

12 phot o- pol ymeri zabl e ol i goner, a nonofunctional acrylate

as the phot ccqpixrgoreive drgexwionte carddashbatantebhagda differendéti at or
as the photo-initiator is preferable. As the proportions for

bl endi ng t hesdiRtte ré'_fractﬂ.qle\’ﬁ:ﬁﬁb&aalfetﬁé'mi gTEWs GPQHWENA 2abl e
nononer and

- range of 0.8 percent.

In the present embodiment, as the ultraviolet
ray-curable resin composition, use is made of a
composition coﬁtaining 10 percent by weight of a bisphenol
A tybg epoxy (meth)acrylate having a molecular weighf of

10 550 or more, 20 percenﬁ by weight of a urethane
(meth)acrylate, 70 percent by weight of a hydroxyl
group—containing'mono(meth)acrylate, 3 percent of a
bhoto—polymerization initiator and a few percent of
additives.

15 The ultraviolet ray-curable resin caﬁposition 21a can'
be coated by removing air bubbles contained in the
ultraviolet ray-curable resin composition in advance of
the coating and using a well known method for exampie the
flow coating method, roll coating method, bar coating

20 method, etc.

Next, as shown in Fig. 3C, a functional film 22 cut
into a piece having a shape matching the front surface of
tﬁe panel glass 1l is attached to the surface coated by
the ultraviolet ray-curable resin composition 2la. As tﬁe

25 functional £ilm 22, a PET film is used in the present



the photo-initiator, preferably the photo-polynerizable nononer is
“cont'ained in an anmount of 60 to 150 parts by wei ght based on 100
parts by wei ght of the photo- pol ynmeri zabl e ol i gonmer, and the
photo-initiator is 10 contained in an amount of 0.05 to 2.0 parts by
wei ght based on 100 parts by wei ght of the photo-pol ynerizable

ol i goner and the photo-pol ymeri zabl e monbfer in total. Further, the
viscosity of the ultraviolet ray-curable resin conmposition is
preferably sembodiment: (Tise@atper, a8 shown in Figh 3h wher avi ol et
ray-curabl e resin conposition is preferably used after adjustnent so

that the reffinn¢tienal £ilmi2Rlde gushesd tageimdt che syrifacenofi ther ence
fromthe refractive index of the panel glass within the range of

0.8 percent .pdiiel FIHSKIIRFINY al Beesdfinifiriold 13dexcCafronla be
performed by for exanple incorporating an appropriate anount of

styrene MONOf@Lat fodk M Wid AVisdldd JEEHERR Bo the a1rbEELBnCRRESI tion.

The coating of. the ultraviolet ray-curable resin conmposition

f‘glm‘;\s;ltﬁg |0 | A 1l Ak HY 2niP6ené? ena, CBHaB1E2H, 080 DY
make the thickness of the ultraviolet ray-curable resin
composition 2la uniform and prevent folds or wrinkles from
appea:ing on the surface. The thickness of the ultraviolet:
ray-curable resin composition 2la is preferably about 0.05

19 to 2.5 ﬁm. As the pressing roll 23, a metal roll, a hard
rubber roll, a rubber-lining metal roll, etc. can be used.
Note that the descending position of the pressing roll 25
to the pénel glass 11 is the same as the position shown in
the léter'mentidned Fig. 6.

15 Next, an expianation will be made of a second
embodiment of the present invention.

Figure 4 shows a cathode-ray tube 31 to which the
present invention is appiied and an adhesion roller 32 for
executing the present invention. .

20 The method of the present embodiment calls for
adhering the £ilm 38 to the surface of the panel 39 of the.
cathode-ray tube 31 after assembly.

As shown in Fig. 4, in the bresent embodiment, the
envelope 33 of the cathode-ray tube 31 is fixed in place

25 with the surface of the panel 39 facing upward.



13 the ultraviolet ray-curable resin conposition in advance

of .the coating and then using a well known nethod for exanpl e the
fl ow coating nethod, roll coating nethod, bar coating nethod, etc.
5 An ultraviolet ray-curable resin is pronoted in its

pol ynmeri zation effect when it is used in an oxygen- depl eted state,
but it comes into contact with the oxygkh in the air and therefore
curing is very difficult. Accordingly, the ultraviolet ray-curable
resi-n protrudi ngAboge théremveleré 3 itheladhdahon ifodidexf 3@nfoke probl em
of stickiness etc. as in the conventional nethod. In

t he net hod afihéebéngr ehenfilm\d8ttioothebgurfplce of the panékad9tis t he
ultraviolet ray-curable resin protruding from the functional film
the effect gfovigedii on of 15 pol yneri zation of the ultraviolet
ray-curable resin is enhanced and the stickiness of the surface of
t he ul tr am,0ke s &HT ' ¥ The
present invent o%h?%uﬁgﬁ?ﬁgﬁitﬁ%%f‘)?ﬂl ngI&nbgﬂﬁl“:lsmc&ah%Qd 36. To .

5 the adhesion head 36, a roller 34 made of for example a
neoprene rubber and a feed roller 35 for sandwiching the
film 38 with this roller 34 and holding it are attached.
The adhesion head 36 is provided with a pressing cylinder
37 for pressing the roller 34 to apply a constant pressure

10 to the top of the £film 38 and thereby perform the
adhesion. Further, the adhesion roller 32 is attached to a
mechanism (not illustrated) for vertical movement and for
movement in a direction X’, or X‘,.

Next, an'embodiment of the method of adhering a £ilm

15 to a surface of a panel ofla céthode-ray tube according to
the present invention will be explained by referring to
Fig. 4 and Figs. 5A to 5C.

First, the envelope 33 of the cathode-ray tube 31
which has finished being assembled is fixed in place with

20 the panel 39 facing upward. An ultraviolet ray-curable
resin (for example an acrylate-based radical polymerized
ultraviolet ray-curable resin) is coated on the surface of
the panel 39.

Then, as shown in Figs. 5A to 5C, the £ilm 38 is

25 sandwiched between the roller 34 and the feed roller 35,



ultraviolet ray-curable resin could be cured well 20 particularly by
“bl owi ng hot air. By blowing.hot air, also the side effect is

exhi bited that the surface of the protrudi ng ultraviol et ray-curable
resin becones flat. - Below, the nethod of adhering a filmto a
surface of a cathode ray-tube according to the present invention
will 25 be explained in detail based1l8n nore specific enbodi nents

14 with reference to the draw ngs. First, the overal
confi gur at i oandf thécadhébshdn rayler 32 is drtenged|abeve griciondl.

As shown in Fig. 2, a cathode ray-tube 10 of .the 5 present enbodi nent

IS conprised(Qtagtgggeénabaggdélogneha panel 3gfunnel g!ass 12 which are
nmelt-fixed by a flit gl ass portion. A neck portion 13 is formed in

a rear end port'oﬁext 028 aﬁgwhh nfﬂﬂﬁ?lsﬁlaéﬁe]éahesion roller 3¥ 1B
phosphor | ayer on the 1 nher
moved downward and the f£ilm 38 is pushed against the
5 surface of the panel 39.

In this case, as shown in Fig; 6, unlike the case of
the conventional method, the adhesion roller 32 is moved
downward at a portion inside the'starting end of the panel
39 near the outside of the effective screen region 408

10 (for.example a position 2 to 3 mm apart from thé effective
screen region 40 in a 25-inch cathode-ray tube).

Then, as shown in Fig. 5B, the adhesion roller 32 is
moved in this state to the starting end side, that is, in
the direction indicated by an arrow X’,, for a

15 predetermined distance (foi example about 5 mm in for
example a 25-inch cathode-ray tube) so the film 38 is
brought into tight contact with the portion at the
starting end side of the panel 39 and will nof peel off.

In this case, as.shown in Fig. 6, the adhesion roller

20 32 is stopped slightly Sefore the end portiog of the
starting end side of the panel. The air bubbles in the
adhesive resin near the starting end are pushéd to the
outside by this. Note that, the end portion of the £ilm 38

is fixed by a not illustrated £ilm holder.

25 Further, as shown in Fig. 5C, the adhesion roller 32



10 surface of the panel glass 11. An aperture grill 16 is

“attdched to the inside of the panel glass 11 at a pr edet er m ned

di stance fromthis phosphor layer 15. A magnetic shield 17 is
~attached behind the aperture grill 16. 15 An el ectron gun
18 is attached to the neck portion 13. The el ectron beam 19 emtted
fromthe electron gun 18 strike®& he phosphor |ayer 15 through the
slit of the aperture grill 16 and makes the phosphor |ayer 15 emt
i ght. An edft &aved toethet fermbaad epdagidencthaty sy idnkthepp fitting
Is attached to the outer circunferential surface of the panel gl ass
11. directiion dmditcatreshioy iamgarypw Kipctalong the mudFace of
attached to the front surface of the panel glass 11 via a W resin
| ayer 21 conrdie tpdmsd BY.an ultraviolet 25 ray-curable resin. In the
present enbodi nent, the : 15

refractive index gitd thady o Pre@btre’dpplidd ¥2bidthe roller 34 to
5 the surface of the panel 39 is preferably one by which a
load of about 3 to 5 kg :i.s applied on the entire roller 34.
It is also possible to change the pressure in accordance
with the type or size of the envelope 33.
Thereafter, the film 38 is detached from the adhesion
10 roller 32 and ultraw.riolet rays are irradiated to cure the
adhesive, whereby the £ilm 38 is bonded to the surface of
the panel 39.
As mentionéd above, according to the method of the
present embodiment, the f£ilm 38 is pushed against the
15 surface of the panel 39 at the inside of the starting end
of the surface of the panel 39, the adhesion roller 32 is .
moved in this state towara the starting end to achieve
tight adhesion of the film 38, and then the adhesion
roller 32 is moved to the terminal end side to achieve
20 tight adhesion of the film 38 to the entire surface of the
panel 39, whereby the air bubbles in the adhesive near the
starting end can be pushed out to the starting end side.
As a result, it becomes possible to completely push out
the air bubbles, which can become the cause of the glitter

25 in the effective screen region 40, from i:he resin of the



give a difference fromthe refractive index of the panel glass 11
‘of within a range of 0.8 percent. Therefore, as t he panel glass 11,
it is also possible to use a panel 5 gl ass which is not precisely
pol i shed but has unevenness of about 300.[err] on the surface. Al so,
by adj usting the light transmttance of the functional film22, a
cat hode ray-tube having a-stable dﬁhlity can be produced w t hout
regard to the naterlal of the panel glass 11. 10 Here, an exanple
of the met ho@®B¥egi®uci ng a cat hode ray-tube invol ving the nethod
of adhering a filmaccording to a first enbodi nent of the present
invention will be Note thadxiihe pagsent invention As sotwrestricged3re as

t he panel glass 11, one not 15 subjected to outer surface polishing is
prepared. A the abovermersrimied wrbodkiment am®dchat vaiouwser surface of
this panel glass 11, the aperture grill is attached and then is

bonded to t henddiFiddatilarss alvb powbibles by a cat hode ray- tube 10
equi pped with an expl osi on-preventing band is 20 produced. Next, the

:ﬂfr:fcgggil \?]:al ;hgl 22@ by a'c ea(rﬁhnég%snloqsﬁ%%ﬁegggb\%gtsg§°%1%lﬁran
alC0h0| baseis§ %%ﬁ?d%@gward to can be changed in accordance with the
type or size of the envelope.
Moreover, also the means of bringing the f£ilm into
tight contact with the surface of the panel is not
10 restficted to a.roller. Various means can be used. Note
that the use of a roller of the strueture usea in the
above-mentioned'embodiment is the most effective.
Fﬁrther, also the adhesive for adhering the f£ilm to
the surface of the panel is not restricted to an
15 ultraviolet ray-curable one. It is also possible to use
another electron beam~curable adhesive, and it is also
possibie to use an adhesive which is not electron
beam-~-curable (thermosetting resin, pressure-sensitive
adhesive, etc.) |
20 As mentioned above, according to the present
invention, when adhering a film to a surface of a panel of
a cathode-ray tube by using an adhesive, the £ilm is
brought into tight contact with the panel from the inside
of one end portion toward that one end portion, then film

25 is brought into tight contact with the panel toward the



then dri ed. Next, as shown in Fig. 3B, an ultraviolet
"ray-curable 25 resin conposition 2la is coated on the surface of the

16 : panel glass 11. As this ultraviolet ray-curable resin
conposition 2la, use is nmade of one adjusted so that the _ refractive
I ndex of the cured substance has a difference fromthe refractive

I ndex of the panel glass of within a 2 range of 0.8 percent.

I'n the present embodinent, as the ultraviol et igcurable resin

conposi ti on O%R&F iendpertion, and ther@@ﬁ’&@sFPﬁoﬂlé‘oh%P fglREBRr cent by
wei ght of a bi sphenol A type epoxy (meth)acrylate having a

nol ecul ar weidjiesiofe rEBin ngB0 onenend pegtioncefit the panehtcart be ur et hane
(meth)acrylate, 70 percent by weight of a hydroxyl group- cont ai ni ng
nono( net h) acronplieteld parstad ouft ,aand as a pasubtpogyieterain athe niti ator
and a few percent of

effective screen region can be prevented.

5 'In this case, by bringing the £ilm into tight contact
with the panel from the §icinity of the outside of the
effective screen region toward one end portion of the
panel, the glitter in the effective screen canibe further
prevented.

10 Further, by using an ultraviolet ray-curable
adhesive, the glitter in the effective screen region can
be completely prevented and optical deterioration due to
the adhesive can be prevented.

Next, an explanation will be made of a third

15 embodiment of the present invention.

As shown in Fig. 7, ultraviolet rays are irradiated
from the top of the functional £ilms 22, 38 by:using an
irradiation 1ight source 42 to cure the ultraviolet_
ray-curable resin composition 21a'shown in Fig. 3B. As the

20 irradiation light source 42,'use can be made of a metal
halide lamp, high pressure mercury lamp, xenon lamp, etc.

~ As the irradiation energy, about 300 to 500 mJ/cm® is
suitable.

At the same time as the irradiation of the

25 nltraviolet rays, in the present embodiment, as shown in



additives. 15 The ultraviolet ray-curable resin conposition 2la

can' . be coated by renoving air bubbles contained in the

ultraviolet ray-curable resin conposition in advance of t he coating
and using a well known nethod for exanple the fl ow coating nethod,
rol | coating nethod, bar coating 20 nmet hod, etc. Next, as
shown in Fig. 3C, a functional film22 & Into a piece having a
shape matching the front surface of t he panel glass 11 is attached

to the surf &g cdat dothbpir is blowe thwvardithe tpratyruding pante 2l
conposition 2la. As the 25 functional film22, a PET filmis used in
t he present (refer to Fig. 8) of the ultraviolet ray-curalle resin

enbodi nent. Thereafter, as shown in Fig. 3D, the functional film 22
i s pushed agﬁin{b%sﬂﬂl%rﬁlﬁzf&ﬁﬁéﬁ ith@he coatinBaBebpUbASethd fifidEhichdd €ssing
roll 13 etc. froma | ocation at the inside of the end to the

direction [giiindR2, 28 by using the hot air sources 43a, 43b. Note
5 that, in Figs. 6 and 8, reference numeral 24 (40)
indicates the range of the e_ffective screen.
The temperature of the hot air is within a _rangé of
from 50 to 100°C. By blowing the hot air in such a
temperature range, the effect of promotidn of
10 - polymerization of the ultraviolet ray—curablg resin
composition is enhanced, and the stickiness of the surface
of the ultraviolet ray-curable resin at the protruding
portion 21b can be eliminated. Also, by blowing the hot
air, the surface of the ultraviolet ray-curable resin at
15 the protruding portion 21b 5ecomes flat, and therefore
when attaching the éatﬁode ray-tube to t_:he television set
(escutchen), there is no interference with the other
parts, which is convenient.
The relatioﬁship between the temperature of the hot
l20 air and the time until the ultraviolet ray-curable resin
is cured is shown in Fig. 9. As shown in Fig. 9, the higﬁer
the temperatﬁre of the hot air, the shorter time in which
the curing is carried out (2.3 seconds at a wind speed of
100 m/min and a temperature of 100°C), but a PET f£ilm can

25 crumple when the temperature becomes 120°C or more, and



5 that end, then is pushed to the other end, that is, [err] to

'make the. thickness of the ultraviolet ray-curable resin conposition
21a uni form and prevent folds or winkles from appearing on the
surface. The thickness of the ultraviolet ray-curable resin
conposition 2la is preferably about 0.05 10 to 2.5 mMm As the pressing
roll 23, a netal roll, a hard ruble@r roll, a rubber-lining netal
roll, etc. can be used. Not e that the descendi ng position of the

pressing rol khd%efore thel tehpepattirediaspréfeirabliipcie0at 68 1dws position
shown in the |l ater nentioned Fig. 6. 15 Next, an

expl anation Wokle RRa¥8dgmah 2£SEE056bc or 1eddPAdid VR bRe present

i nventi on. Figure 4 shows a cathode-ray tube 31 to which the

present i nvep%gdiifgﬂfggglwgﬂgaﬁ

P q! %:e& 32040 The b1 cuting
. the pr esent nventi on. e rre&.%%gg 8 tﬁe Br esent e v(':) I ment

cathoderay 4B 3F Bheofobcfiritd 7 to 18 WecBlag Brara kAR pIE 6818 (1o”

present enbodi nent, the envel gpe 33 of the cathode-:ray tube 31 is

fixed Pn pl aS@copds. ip arcprdanger H&&%Fhﬁhbrﬁiﬂi?‘t?sgnf'ér’b‘[‘%g?{lpward.
ultraviolet rﬁys.

Note that, the present invention is not restricted to
the above-mentioned embodiments and can be modified in
various ways within the scope of the present invention.

10 For example, in the aforesaid embodiments, the
ultraviolet ray-curable resin at the protruding portion
11b was cured by using hot air, but in the present
invention, it is also possible to heat the ultraviolet
ray-cur;ble resin of the protruding portion 21b by a

15 heater or the like without the use of the hot air.

.As explained‘ above, according to the present
invention, the effect of promotion of polymerization of
the ﬁitraviolet rays is enhanced by applying heat to the
ultraviolet ray-curable resin protruding from the

20 functional £ilm, and the stickiness of the surface of the
ultraviolet ray-curable resin can be eliminated.
Particularly, by blowing hot air, there is also a side-
effect that the surface of the protruding ultraviolet

ray-curable resin becomes :Elat;

25 Since the stickiness of the protruding ultraviolet



18 Above the envel ope 33, the adhesion roller 32 for
~adhering-the film38 to the surface of the panel 39 is provi ded.
Thi s adhesion roller 32 has an adhesion head 36. To 5 t he adhesi on
head 36, a roller 34 nmade of for exanple a - neopr ene rubber and a
feed roller 35 for sandw ching the film38 with this roller 34 and
holding it are attached. The adhe2% on head 36 is provided with a
pressi ng cylinder 37 for pressing the roller 34 to apply a const ant
pressure l1lCray~c¢urabletrgsih is eIinindbedndtdiverindy heedmean t he

adhesion. Further, the adhesion roller 32 is attached to a mechani sm

(not illustnaiksbesdOirysrdndadldd WHE Hecsifty of adheriR¢cape of a
direction [err] or [err] Next, an embodi nent of the nethod of

adhering a fipddniihte on tt%rﬂo%UEﬁéCErBErﬁd@ﬁBeb19£~a6:.6§.‘&'&09§yl‘-éﬁ£r£ﬁ§26 _
according to the present invention wll be explained by referring to
Fig. 4 and R n ¥y I Hinated. as a result, the steps for adhering
5 tape or the steps for the trlmming can be reduced.
Accordingly, mass production becomes possible, and the
manufacturing vield is improved. Also, the necessity of
providing extra space for adhering the tape is eliminated.
Also, in the present invention, heat treatment such
10 as hot air treatment is carried out at the same time as the

irradiation of the ultraviolet rays, and therefore the

number of manufacturing steps is not increased.



e _envel 66?’3 of the cat hode-ray tube 31 whi ch has_fi ni shed
' 39

Elalrf]; aglg' e I din place with 20 t he panel
An ult ra\mgﬂlmﬁﬁ‘gl e resin (for exanple an ac“mmlﬂ)ulmhulll

radi cal ultraviolet ray-curable resin) is coated on °t hé
surface of t he panel 39. Then, as shown in Figs. 5A to
5C, the film38 is 25  sandw ched bet2aéeen the roller 34 and the feed
rol l er 35, : 19 and the
adhesi on rolat I3 icladmedngsd above one end . (starting end) side of
t he panel 39. Next, as shown in Fig. SA, the adhesion roller
32 is nover, doviwithc G £ RHddifg38 Es1RUEH S sidFaee ofehg S
surface of the panel 39. Ln this case, as shown in Fig. 6,

unl i ke the s
d

i's nmoved

o5, RS -S40, BLELCOR B ot oy IR Yt 0] 52

adhering the £ilm to the surface of said panel of said

5 cathode~ray tube by using an adhesive, said £ilm is
brought into tight contact with said panél from the inside
of one end portion ;oward that one end portion, and then
said f£film is brought into tight cbnﬁact with said panel
toward the other end portion.' |

10 2. A.method of adhering a f£ilm to a surface of a
panel of a cathode-ray tube as set forth in claim 1,
wherein said £ilm is brought into tight contact with said
panel ffam the vicinity of the outside of an effective
screen region toward one ehd portion of said panel.

15 3. A method of adhering a £ilm to a surface of a
panel of a cathode-ray tube as set forth in claim 1,
wherein said adhesive includes an ultraviolet ray-curable
resin.

4. A method of adhering a £ilm to a surfgce of a

20 panel of a cathode-ray tube which bonds a light
transmitting type functional £ilm to the surface of a
panel glass,-including the steps of:

forming a layer of an ultraviolet ray-curable
resin on said surface of said.panei glass;

25 adhering a light transmitting type functional

' THIS SHEET HAS BEEN |
REPLACED




39 near the outside of the effective screen region 408 10 (for_exanple
‘a position 2 to 3 mmapart fromthe effective screen region 40 in a

25-inch cathode-ray tube). - Then, as shown in ﬂlm n&'ﬂj"a,",
adhesion roller 32 is moved in this state to the staftikiuyik s
5 *

that is, in the direction indicated by an arrow [err] for a

predet erm ned di stance (for exanple abou€75 mmin for exanpl e a
25-inch cathode-ray tube) so the film38 is brought into tight
contact w thftillm porthemhtrahitolet raystarabhg zesinj dendf t he panel 39
and will not peel off. In this case, as shown in Fig. 6, the

adhesion roller 20 hdating sajdedltiradiclethebg~euiradiengepdnt i on of the
starting end side of the panel. The air bubbles in the adhesi ve

resin near tg‘io’é&%@ih@gf%?ﬂeé?ﬁ %&%gﬁﬂeﬂ 6?ie§sa.’%d funMESALE Padhis. Note

that, the end portion o I xed by a not illustrated

;izl m hol der.. whiie :i.:c::‘amiia,tl:l;.ﬂrgt uﬂ:ra@'ioigg.m@abg E&‘gm é&a%&é&'%ﬂf’&é ol I'er

5 of said functional f£ilm.
5. A method of adbering a f£ilm to a surface of a
panel of a cathode-ray tube as set forth in claim 4,
wherein said heatiﬂg temperature applied to said
protruding ultraviglet ray-curable resin is within a range

10 of from 50 to 100°C.

6. A method of adhering a film to a surface of a
panel of a caiﬁode-ray tube as set forth in claim 4,
wherein said protruding ultraviolet ray-curable resin is
heated by blowing hot air to said protruding ultraviolet

15 ray-curable resin. | |

7. A method of aﬁhering a film to a surface of a
panel of a cathode-ray tﬁbe_as set forth in claim 5,
wherein the time of blowing said hot air is within a range
of from 2 seconds to 15 seconds.

20 8. A method of adﬁering a £ilm té a surface of a
panel of a cathode-ray tube which bonds a light
transmitting type functional £ilm to the surface of a
panel gl#ss, including the steps of:

forming a layer of an ultfaviolet ray-curable

25 resin on said surface of said panel glass;



20 - is noved to the termnal end side, that is, in the-

direction indicated by an arrow [err], along the surface o

anel 539. Note that, the pressure applied fromwuﬂinwﬂﬂtmm
s

the surface of the panel 39 is preferably one by
| oad of about 3 to 5 kg is applied on the entire roller 34. It i
al so possi ble to change the pressure i n28ccor dance with the type or
size of the envel ope 33., . ..Thereafter, the film38 is detached
fromthe adhesion 10bringinesaid fidminte tight coptacgtwith fadded to
cure the adhesive, whereby the film38 is bonded to the surface of
t he panel 3¢9anel from the ingidenef wrel e pwrticsotdward sheteonet hod of
t he present enbodi nent, the film 38 is pushed against the 15

surface of ehd perehion) ahdtbRenrtsrimgihgt tive Silni iiagetdght contaktt he
surface of the panel 39, the adhesion roller 32 is noved in this

state tOWarGifthes&larb&ﬁ&leﬁéwaﬁdaﬂlﬂéedﬁer_end gordiloradaed on Qf the film
38, and then the adhesi on roller 32 is moved to the term nal end

side 0 achieve 20 iy 3d18°h3RrabibHGe! bhifl3rkB1bNEep A 1o Ul ace

protruding from the periphery of said functional film
while irrgdiating ultraviolet rays from said front surface
of said functional £ilm.
9. A method of adhering a film to a surface of a
10 - panel of a cathode-ray tube as set forth in claim 8,
wherein said heating temperature applied to said
protruding ultraviolet ray-cur;'able resin is within a range
of from 50 to 100°C.
10. A method of adhering a film to a surface of a
15 panel of a cathode-ray tube as set forth in claim 8,
wherein said protruding ultraviolet ray-curable resin is_
heated by blowing hot air to said pr_oﬁruding ultraviolet
ray-curable resin.
11. A method of adhering a film to a surface of a
20 panel of a cathode-ray tube as set forth in claim 9,
wherein the time of blowing said hot air is within. a range

of £from 2 seconds to 15 seconds. .



panel 39, whereby the air bubbles in the adhesive near the starting

end can. be pushed out to the starting end side. As a result, it
beconmes possible to conpletely push out the air bubbles, which can
becone the cause of the glitter 25 in the effective screen region 40,
fromthe resin of the . 21

adhesi ve. Note that the pré@%nt I nvention is not restricted to
t he above- nent i oned enbodlnent and that varlous nDdlflcatlons are
possible. ~ 5MEIHOD FO NG ELLM QN SURFACE QR CATHORE -RALIURE (ol | er
I's nmoved downward to can be changed I n accordance with the type or
si ze of the envel ope. Moreover, also the means of bringing the
filminto tight contact with the surface of the panel is not 10
restricted to a roller. Various neans can be used. Note t hat the

use of a roller of the stru%ﬁw%ﬂ r&-rfﬁ‘%zscnosunﬁ‘bove nmenti oned
crve.,——

enbodi nent is the nost effe
5

A method of adhering a £ilm to a panel of a .
cathode-ray tube, comprised of adhering a light
transmitting type functional film to the surface of a
panel glass while interposing an ultraviolet ray-curable

.10 resin layer therebetween, then bringing the £ilm into
-tidht contact with the panel glass from the inside of one
end portion towaid that one end portion, then.bfinging the
film into tight contact with the panel glass toward the
other end. Further, when bringing the f£ilm into tight

15 contact with the panel, by heating by irrading the front
surface of the panel by ultraviolet.fays, the resin
protruding from the periphery of the £ilm is cured, the
work process is shortened, and che handling is

facilitated.

20

Sheet Has Been Replaced THIS SHEET HAS BEEN

Tl




Further, also the adhesive for adhering the filmto t he surface of

-the panel is not restricted to an 15 ultraviolet ray-curable one. It is
al so possible to use anot her el ectron beam curabl e adhesive, and it
is also possi bl e to use an adhesive which is not electron

beam curabl e (thernosetting resin, preﬁsgre-sensitive adhesi ve,
etc.) 20 As nenti oned above,'é cording to the present

i nvention, when adhering a filmto a surface of ‘a panel of a

cat hode- rayF\tl‘e@/ uj %an adhesive, the filmis brought into
tight conta i &h el fromthe inside | of one end portion
toward that one end portion, then film 25 i s,brought into tight contact
with the panel toward the 22

ot her end portion, and theref the air adhesi ve

resin near one end- portion of th conpl etely pushed

out, and as a result, glitterén t




effective screen regi on can be prevented. 5 In this case, by
bringing the filminto tight contact with the panel fromthe
vicinity of the outside of the ef fective screen region toward one
end portion of the panel, the glitter in-the effective screen can
be further prevented. 10 Further, by using an ultraviolet
ray-curabl e adhesi ve, the int@Hﬁ in the effective screen region
can be conpletely prevented and optical deterioration due to

t he adhesi ve can be prevented. Next, an explanation will be
made of a third 15 enbodi nent of the present invention. As
showmn in Fig. 7, ultraviolet rays are irradiated fromthe top of
the functional filnms 22, 38 by using an irradiation |light source 42
to cure the ultraviol et ray-curabl e resin conposition 21a shown in
Fig. 3B. As the 20 irradiatFﬁhJLKE?t sey ce 42, use can be nade of a
net al hal i de | anp, high pRes wer y | anp, xenon |anp, etc.

As the irradiation energy, about 300 to 500 mJ/cnierr] is sui t abl e.
At the sane tine as the irradiation of the

| 12




25 ultraviolet rays, in the present enbodi nent, as shown in

23 - : Fig. 7, hot air is blown toward the protruding part 21b

(refer to Fig. 8) of the ultraviolet ray-curable resin conposition
produced in the coating step of the functional films 22, 28 by
using the hot air sources 43a, 43b. Note 5 that, in Figs. 6 and 8,
ref erence nuneral 24 (40) inditt8es the range of the effective
screen. The tenperature of the hot air is within a range of
from50 to 100[err]C By blowing the hot air in such a t enperature
range, the effect of pronotion of- 10 pol yneri zation of the ultraviol et
ray-curable resin conposition is enhanced, and the stickiness of

t he surfacte of the ultraviolet ray-curable resin at the protruding
portion 21b can be elimnated. Al so, by blow ng the hot ~air, the
surface of the ultraviolet ray-curable resin at 15 t he protruding
portion 21b becones flat, and therefore

FIG. 3A |

FIG 38 a 2la




when _attacghing the cathode ray-tube to the tel evision set

(escutchen), there is no interference with the other parts, which

i s convenient. " The relationship between the tenperature of the
hot 20 air and the time until the ultraviolet ray-curable resin

is cured is showmn in Fig. 9. As shown in Fig. 9, the higher t he
tenperature of the hot air, the shorter %8 in which the curing is
carried out (2.3 seconds at a wi nd speed of 100 M mn and a
tenperature of 100[err]C), but a PET filmcan 25 . crunple when the
tenperature beconmes 120[err]C or nore, and _

24 - therefore the tenperature is preferably 100[err]C or |ess. :
Note that, when it is 50[err]C or less, the effect or pronoting the
pol yneri zatjon reaction is |ow. The bl ow ng ‘tinme of the hot air is
2 to 15 seconds, preferably 10 to 15 5 seconds, in accordance with the
irradiation tinme of ‘ultraviolet rays.

FIG. 4

34 | -
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Note that, the present invention is not restricted to t he

above- negnti oned enbodi nents and can be nodified in vari ous ways

Wi thin the scope of the present invention. 10 For exanple, in the
af oresai d enbodi mrents, the ultraviolet ray-curable resin at the
protrudi ng portion | b was cured by using hot air, but in the

pr esent invention, it is also pb¢8ible to heat the ultraviolet
ray-curable resin of the protruding portion 21b by a 15 heater or the
i ke without the use of the hot air. As expl ai ned above,
according to the present invention, the effect of pronotion of

pol yneri zati on of the ultraviolet rays is enhanced by applyi ng heat
to the ultraviolet ray-curable resin protruding fromthe 20

functi onal | dt tickiness of the surface of the

ul travi ol et Qa gAl n can be el &nat eg} Particul arly, by

bl owi ng hot air, ere’ 1S also a Sld;// aect that the surface. of

t he. protrudi ng ul travi ol et e ones flat. 25

Since the stickiness of the protqy




25 . .ray-curable resin is elimnated, trinmmng becones

unnecessary, and al so the necessity of adhering tape or the Iike on
top of the protruding ultraviolet ray-curable resin is elimnated.
As a result, the steps for adhering 5 tape or the steps for the
trimmng can be reduced. Accordingl¥, mass production becones
possi bl e, and the manuf acturing y éPd is i nproved. Al so, the
necessity of provi ding extra space for adhering the tape is

el i m nat ed. Al so, in the present invention, heat treatnent
such 10 as hot air treatnment is carried out at the sane tine as the
irradiation of the ultraviolet rays, and therefore the nunber - of
manuf acturi ng steps is not increased.

26 VWhat is clained is
FIG. 6
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1. A nmet hod of manufacturing a cathode ray tube conprises the steps of:

coatii ng an adhesive resin on the surface of a panel; provi di ng
a roller above the panel; . arranging a filmbetween the pane
and the roller; applying a pressure to the filmand the pane
by the roller; novi ng t he roIIer fromthe inside of one end
portion of the film and panel toward t %48 one end; novi ng t he
roller toward the other end portion of the filmand the panel for
contacting the filmand the panel. 2. A et hod of

adhering a filmto a surface of a panel of a cathode-ray tube as set forth
inclaiml, wherein said filmis brought into tight contact with said panel
fromthe vicinity of the outsi of ctive screen region toward one
end portion of said panel. f ‘? A nmet hod of adhering a film
to a surface of a panel of a cath ube as set forth in claiml,
wherei n sai d adhesive includes an uItraV|oIet ray-curabl e resin.

4, A met hod of adhering a filmto a surface of a panel of a cathode-ray
tube which bonds a light transmtti type functional filmto the surface
of a panel gl ass, includi he ste ~forming a
| ayer of an ultraviolet r ur abl e eS| n on %—é% surface of said panel
gl ass; adherin | ight t ansnlttlng type functional

27 filmto the uIt aV|é;/X Agt:abl resin; and

; 5 22(38) l|(39)

Y v

21b 21b
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heating said ultraviolet ray-curable resin protruding fromthe
-per i phéry of said functional film- while irradiating ultraviolet rays
fromsaid front surface 5 - of said functional film - 5. A
met hod of adhering a filmto a surface of a panel of a cathode-ray
tube as set forth in claimd4, wherein said heating tenperature
applied to said protruding ultrd&/%l et ray-curable resin is within a
range 10 of from50 to 100[err]C. _ 6. A et hod of
adhering a filmto a surface of a panel of a cathode-ray tube as set
forth in claim4, wherein said protruding ultraviolet ray-curable
resinis heated by blowing hot air to said protruding ultraviol et
15 ray-curabl e resin. 7. A et hod of adhering a filmto a
. surface of a panel of a cathode-ray tube as set forth in claimb5,
wherein the tine of blowng said hot air is wthin a range of from2
seconds to 15 seconds. 20 8. A nethod of adhering a filmto a
surface of a panel of a cathode-ray tube which bonds a |ight
transmtting type functional filmto the surface of a

FIG. 9
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panel gl ass, including the steps of: formng a | ayer of
an ultraviolet ray-curable 25 reS|n on said surface of .said panel

gl ass; 28

bringing said filminto tight contact with said ' panel fr.onithe

I nsi de of one end portion toward 2Zdshat one end portion, and then
bringing the filminto tight contact . with said panel toward the

ot her »MEEOIFORADRERTING SFIIM ON SURFACE NS@idAWsiss Chad trigig ol et
ray-curabl e resin protruding fromthe periphery of said functional
film while irradiating ultraviolet rays fromsaid front surface
of said functional film 9. A nmethod of adhering a filmto a
surface of a 10 panel of a cathode-ray tube as set forth in claimS8,
wherein said heating tenperature applied to said - protruding

ul traviol et ray-cur apBSTRAGIT OFS THE! DT SCROSTREE of from50 to
100[err] C 10. A nethod of adhering a filmto.a surface of a

~ A method of adhering a film (1) to a panel (5) of a cathode-ray
tube, comprised of adhering a light. transmitting type functional
- film to the surface of a panel glass while interposing an q]fra-
vialet ray-curable resin 1ayer:§hekebetween,-then bringing the -
film into tight contact with the panel glass from the inside of
) one end portion toward that one end portion, then bringing the
| | film into tight contact with the panel glass toward the other end.
Further, when bringing the film into tight contact with. the panel,
by heatihg.by irrading the front surface of the panel by u]travioletz_i
rays, the resin protruding from .the periphery of the fi]m.i; cured, :
the work procesé is shortened, and the handling is facilitated. §

Fig. la
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15 panel of a cathode-ray tube as set forth in claims§, wherein

said protruding ultraviolet ray-curable resin is heat ed by bl owi ng.
hot air to said protruding ultraviolet ray-curabl e resin.

1. A nethod of adhering a filmto a surface of a 20 panel of a

cat hode-ray tube as set forth in clai 269 wherein the tine of
blowing said hot air is within a rang of from2 seconds to 15

seconds.

What is claimed is

1. A method of manufacturing a cathode ray tube comprises the steps
“of :

coating an adhesive resin on the surface of a panel;’

providing a roller above the panel;

arranging 5 film between the panel and the roller;

applying a pressure to the film and the panel by the roller;

moving the roller from the inside of one end portion of the film and
panel toward that one end;

moving the roller toward the other end portion of the film and the panel
for contacting the film and the panel. .

2. A method of adhering a film to a surface of a panel of a
cathode-ray tube as set forth in claim 1, wherein said film is brought into tight contact
with said panel from the vicinity of the outside of an effective screen region toward

one end portion of said panel.

3. A method of adhering a film to a surface of a panel of a
cathode-ray tube as set forth in claim 1, wherein said adhesive includes an ultraviolet

ray-curable resin.

4, A method of adhering a film to a surface of a panel of a
cathode-ray tube which bonds a light transmitting type functional film to the surface
of a panel glass, including the steps of: '

forming a_layér of an ultraviolet ray-curable resin on said surface
of said panel glass; -
adhering a light transmitting type functional

REPLAGEMENT SHEET |




