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BACKGROUND ART

As an arrangement for achievingananti-explosioneffect
by reinforcing a cathode-ray tube assembly of a cathode-ray tube,
there have hitherto been known various arrangements for
reinforcing a cathode-ray tube assembly, such as a band
reinforcement type arrangement in which a cathode-ray tube
assembly is fastened with pressure by winding a steel band around
a skirt portion of a face panel of the cathode-ray tube assembly
or a panel reinforcement type arrangement in which a plurality
of sheets of reinforced plate glass, each having a similar
curvature, are disposed on a face panel at a predetermined space
and in which a flexible transparent liquid resin or the like
is injected into and cured in the spaces.

Most of therecent cathode-ray tubes areadaptedtoemploy
the band reinforcement type arrangement out of these
reinforcement type arrangements.

According to the band reinforcement type arrangement,
after a protection tape such as a polyethylene tape has been
attached to an outer periphery near a frit-seal portion at which

apanel portionanda funnel portionof acathode-ray tube assembly



after ‘a protection tape such as a pol yethyl ene tape has been attached to
an outer periphery near a frit-seal portion at which a panel portion and a
funnel portion of a cathode-ray tube assenbly 1 are joined, fore exanple, a
steel band is wound around the skirt portion of the face panel of the

cat hode-ray tube assenbly by a suitable nethod such as a heat shrink
treatnment. Further, a resin film which has been treated by a suitable
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that a cathode-ray tube should
panel portion.

Thanks to .this functional film, it is a well-known fact
that a cathode-ray tube can improve a picture quality and have
a feel of super quality as a commercial product. Further, this
functional film may achieve an anti-explosion effect so that
glass of the panel portion can be prevented from being scattered

to the front surface.

As the above-mentioned functional film, there is
generally used a sheet of film having a thickness ranging from
100 to 200 pum and which is cut into the minimum size so that
this film may become larger than an effective picture screen
in accordance with a curvature of an outer surface of a panel
glass, for example, and which may not cover a so-called blend
R portion which is a curved surface extending from the surface
of the face panel to the skirt portion.

It has been considered that a cathode-ray tube should
be reduced in weight by decreasing a thickness of glass, for
example, as recent cathode-ray tubes become larger in size

increasingly.



be reduced in weight by decreasing a thickness of glass, for exanple, as

. recent cathode-ray tubes becone larger in size increasingly. 2 Further, it
has al so been considered that, since a reinforcenent band for use in
anti-explosion is made of a steel and is relatively heavy, the volune and
wei ght of the cathode-ray tube can be reduced by reducing the width of the
rei nforcenent band, for exanple o) that t he cat hode-ray tube can be nade
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| i ght |n_me|% there are required counterneasures for further inproving
the anti -&%p¥ éggﬁ characteristic. As the counterneasures f or inproving

the anti-explosion characteristic of the cathode-r
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type arrangement, when the cathode-ray tube can be made light
in weight by reducing the thickness of the glass or by reducing
the volume of the reinforcement band, there cannot be maintained
a sufficient anti-explosion characteristic.

For this reason, it is difficult to realize a
cathode-ray tube which can be reduced in weight.

Further, even when the arrangement in which one
functional film is attached to the face panel as mentioned before
is employed, there is a possibility that a sufficient
anti-explosion characteristic which can make the cathode-ray
tube light in weight will not be obtained yet.

Accordingly, in order tomake the cathode-ray tube light
in weight, there are required countermeasures for further
improving the anti-explosion characteristic.

As the countermeasures for improving the anti-explosion
characteristic of the cathode-ray tube, there are generally
proposed the following methods:

1) Fastening force of a heat shrink band should be

optimized;



proposed the followi ng nethods: 1) Fastening force of a heat shrink band
~shoul d be optimzed; 3 2) A panel glass should be increased in thickness;
3) A surface treatnment with high elasticity such as a plate glass (safety
panel ) or pol ycarbonate should be effected on the panel glass; 4) A netal
cover should be strongly fixed to the side surface of the panel by an
adhesi ve agent (shell bond systen); 5) A cathode-ray tube assenbly should
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5) A cathode-ray tube assembly should be fastened by
a band having a rim which covers the peripheral portion of the
face panel (rim band system); and

6) A frame-shape reinforcement plate should be closely
contacted to the panel glass (Japanese laid-open patent
application No. 2001-35419)

However, the above-mentioned respective
countermeasures have the following respective defects:

First, even when the fastening force of the heat shrink
band is optimized as in the countermeasure 1), since a degree
to which the anti-explosion characteristic can be improved is
small, the anti-explosion characteristic cannot always be
improved sufficiently.

Moreover, the countermeasure 2) for increasing the
thickness of the panel glass and the countermeasure 3) for
effectingthehighly-elasticsurfacetreatmentonthepanel glass
are both against the object for decreasing the weight of the
cathode-ray tube, and therefore cannot be employed for the
purpose of improving the anti-explosion characteristic in

accordance with the above-mentioned decrease of the weight of



cathode-ray tube, and therefore cannot be enployed for the purpose of

| nproving the anti-explosion characteristic in accordance wth the
above-nmenti oned decrease of the weight of 4 the cathode-ray tube. Further,
al t hough the shell bond system of the counternmeasure 4) can suppress an
anount of scattered glass, this counternmeasure is not so effective for
suppressing the inplosion, and therefore cannot inprove the anti-explosion
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band, this countermeasure is not so effective for suppressing
the implosion similarly to the shell bond system.

Since the frame-shape reinforcement plate of the
countermeasure 6) is expensive as compared with the functional
film, it is unavoidable that the cathode-ray tube should be
manufactured expensively.

Further, whenreinforced glass isused inthecathode-ray
tube assembly, a stress of glass increases and a cracking of
glass may progress earlier than glass which is generally used
in the cathode-ray tube assembly. Therefore, it is difficult
for the conventional arrangement of the cathode-ray tube to
obtain the satisfactory anti-explosion characteristic.

In order to solve the above-mentioned problems, it is
an object of the present invention to provide a cathode-ray tube
capable of improving an anti-explosion characteristic as
compared with an arrangement of a prior-art cathode-ray tube
and which can be reduced in weight while maintaining a

satisfactory anti-explosion characteristic.




conpared with an arrangenent of a prior-art cathode-ray tube and which can
be reduced in weight while maintaining a satisfactory anti-expl osion
characteristic. 5 DI SCLOSURE OF | NVENTI ON A cat hode-ray tube has an
arrangenment in which a film is attached to a face panel of a cathode-ray
tube assenbly and in which this filmis formed by lamnating a plurality
of films one on top of another. According to the above-nentioned

arrangene t tube of the present invention, since the f
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FIG 2 is an enl ed _cros sectional vi ew taken al ong the portion near
the f ace®p&n8P gf’gt RE 83??188@ ray tube shown in FIG 1; FIG 3 is a
cross-sectional view of
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is formed by laminating a plurality of films, is attached to

the face panel of the cathode-ray tube assembly, the film whose
strength (tensile strength, etc.) is relatively increased by
laminating a plurality of films is attached to the face panel,
whereby the face panel of the cathode-ray tube assembly can be
reinforced.
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram (perspective view) showing
an arrangement of a cathode-ray tube according to an embodiment
of the present invention; FIG. 2 is an enlarged cross-sectional
viewtakenalongtheportionnearthe facepanel of thecathode-ray
tube shown in FIG. 1; FIG. 3 is a cross-sectional view of the
film shown in FIG. 1; FIG. 4 is a schematic diagram (side view)
showing an arrangement of a cathode-ray tube according to another
embodiment of the present invention; FIG. 5 is an enlarged
cross-sectional view taken along the portion near the face panel
of the cathode-ray tube shown in FIG. 4; and FIG. 6 is a
cross-sectional view showing a functional film according to the

prior art.



of the cathode-ray tube shown in FIG 4; and FIG 6 is a cross-sectional
~virew showi ng a functional filmaccording to the prior art. 6 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON The present invention is directed to a
cathode-ray tube in which af ilmis attached to a face panel and in which
this filmis forned by lamnating a plurality of filnms one on top of

anot her. According to the present invention, in the above-described
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1 is a schematic di agram (perspective view) showi ng an arrangenment of a

ca;hode-r%§ PENSEcording to an enbodi ment of the present invention. In
this cathode-ray tube 1, an anti-expl osion, reinforcenent,band 7 made of a

metal, e. g. , a AFRRFAIRIfte iRy P ?ﬁ%P?h%DYEREﬁO%ér+%h%p€ of a skirt

portion 3A of a_panel ortign . c e
above-describedcat ode-raytube,arelnforcementbandlsfltted

into the outer periphery of a skirt portion of a panel portion
of a cathode-ray tube assembly by a heat shrink treatment and
the film is attached to the face panel so as to be extended over
this reinforcement band.

Further, according to the present invention, in the
above-described cathode-ray tube, the film is made of PET
(polyethylene terephthalate).

Furthermore, according to the present invention, in the
above-described cathode-ray tube, a plurality of films are
laminated one on top of another with an adhesive material.

FIG. 1 is a schematic diagram (perspective view) showing
an arrangement of a cathode-ray tube according to an embodiment
of the present invention.

In this cathode-ray tube 1, an anti-explosion
reinforcement band 7 made of a metal, e.g., a steel is fitted
into the outer periphery of a skirt portion 3A of a panel portion
3 of a cathode-ray tube assembly 2 made of a suitable material
such as glass. An electron gun (not shown) is provided within

aneckportion5ofthecathode—raytubeassembly2.Inthefigure,



3 of a cathode-ray tube assenbly 2 made of a suitable material such as

. gllass. An electron gun (not shown) is provided within a neck portion 5 of
t he cat hode-ray tube assenbly 2. In the f igure, 7 reference nuneral 7A
denotes an attachnment portion by which the reinforcenent band 7 is nounted
to the housing of the cathode-ray tube 1, and reference nuneral 8 denotes
a sealed line (so-called frit-sealed line) by which the panel portion 3 of
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Further, FIG. 2 shows an enlarged cross-sectional view
taken along the portion near the face panel 6 of the cathode-ray
tube 1 shown in FIG. 1. FIG. 3 shows a cross-sectional view of
the film 10.

In this embodiment, as shown in FIG. 2, the film 10
attached to, in particular, the face panel 6 is formed by
laminating two films of a first film 11 and a second film 12.
InFIG. 2, referencenumeral 9denotes aprotectionfilm9attached
under the anti-explosion reinforcement band 7.

Then, as shown in the cross-sectional view of FIG. 3,
the film 10 is a lamination layer film formed by laminating the
first £film 11, the second film 12 and a separate film 14 through
adhesive materials 13. The separate film 14 is used to release
the film from the adhesive material when the film 10 is attached
to the face panel 6.

Oon the second film 12 which serves as the uppermost

surface of the two films 11 and 12, there is formed a

surface-treated layer 15 which has been surface-treated in



on the second film 12 which serves as the uppernost surface of the two
films 11 and 12, there is forned a surface-treated |ayer 15 which has been
surface-treated in 8 various manners such as an anti-reflection coating
treatnment, an antistatic coating treatnent or a hard coat treatnent. FIG
6 shows a cross-sectional view of an ordinary one-sheet functional filmas
an exanple of a functional film for conparison with the aforenentioned
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material 52. A surface-treated layer 54 is formed on the surface
of the resin film 51.
The laminationlayer film10accordingtothis embodiment
shown in FIG. 3 can be made of the materials similar to those
of the conventional functional film 50, an increase of costs
of the materials thereof is small and this lamination layer film
can be manufactured with ease.
As the materials of the two films 11 and 12 which are
laminated, there can be used well-known materials. For example,
there can be used resin films such as a PET (polyethylene
terephthalate) film and a TAC (triacetate-based) film.
When these laminated two films 11 and 12 have the same
film thickness and are made of the same material, there can be
obtained advantages in which the cost of the material can be
reduced and in which the lamination layer film 10 can be
manufactured with ease.
However, the materials of these two films and the film

thicknesses of these films are not limited to, in particular,

the same material and the same film thickness, and there can



However, the materials of these two filnms and the film thicknesses of
these filnms are not limted to, in particular, the same material and the
sanme filmthickness, and there can 9 be used f ilns nade of dif f erent
materials and which are dif f erent in filmthickness. The adhesive
material 13, which is used to bond together a plurality of filns 11 and
12, may have at least a |ight transm ssion characteristic and nay be
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Further, as shown in FIG. 3, between the separate film
14 and the first film 11, there can be used the same adhesive
material 13 as the adhesive material 13 which is used to bond
the two films 11 and 12 to each other. At that very moment, the
separate £film 14 can be released from the adhesive material 13
by adjusting releasing force of the separate film 14 relative
to the adhesive material 13.

The first film1ll andtheseparate film14 maybelaminated
by using an adhesive material whose material or film thickness
is different from that of the adhesive material 13 which is used
to bond the two films 11 and 12 to each other.

In particular, as an adhesive material used when a
plurality of PET films are laminated, there may be suitably used
an acrylic light-curing type adhesive material.

Further, when this acrylic light-curing type adhesive
material is used as the above-mentioned adhesive material, it

is to be desired that a thickness of the adhesive material should

fall within a range of from 10 to 30 um and that an adhesive
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material is used as the above-nmentioned adhesive material, it is to be
desired that a thickness of the adhesive material should fall wthin a
range of from 10 to 30 pm and that an adhesive 10 strength should be |arger
than 0.5 kg/inch (30 5 mnutes) in the initial adhesion and should be

| arger than 3.0 kg/inch (24 hours and nore) in the pernmanent adhesion.
According to the above-nentioned enbodi nent, since the film 10, which is

formed by bondi ng the t filns of tkmaé& t o, fikm a . o-ﬁ film
12 to eacﬁtﬁ?%‘é\‘g %@%ﬁ&iﬂrﬁsr ha #2‘@4%‘?“ tﬁéafé(r}gmé'%ﬁl&%%é, 1 he film
10 whose strength was increased by the twy filns 11 and 12 thﬁﬁlﬁginated
toget her the igtiticHeadhesika andrsheuly hendargez paaR 3 dhd¥Heh (af10 can
serve as a cushion filmto absorb a shock fromthe outside. As a
consequenkeyrs hand asereindn he gpepBanenhi 3AB8ELOAnd an anti - expl osi on
characteristic can be inproved. Further, since the thickness of the film
10 increases, whekcconpinadothe apoyesamentignecheshrgdiBgaty iR thet ached
to the surface of the face panel, the overall strength can increase and
t heref or efilw ¥0/ whii®hcis fermed hy tonding theprwakf iimaof $hesfaZEt he
strength of the film10 itself increases, the anti-explosion
char act er fslincltaandethemaesand fidme 12 foag@dich ekhedinds ahtashedngPn of
the film10 itself is inproved when the above laninated two filns are
attached the durfade lofi thaefaae pased! 6si e diditadfarhese StEANPd Wasr oved
much nore than a case in which two filnms are attached to the

increased by the two films 11 and 12 thus laminated together

is attached to the surface of the face panel and the film 10

can serve as a cushion film to absorb a shock from the outside.

As a consequence, the face panel 6 can be reinforced
and an anti-explosion characteristic can be improved.

Further, since the thickness of the film 10 increases,
when compared with a case in which only one film is attached
tothesurfaceof the facepanel, theoverall strengthcanincrease
and therefore the film 10 can become difficult to break.

That is, since the strength of the film 10 itself
increases, the anti-explosion characteristic can be improved
more.

In addition, since the strength of the film 10 itself
is improved when the above laminated two films are attached to
this film, the anti-explosion characteristic can be improved
much more than a case in which two films are attached to the

face panel one by one, as will be described later on.

Moreover, since the film 10 comprised of the lamination

layer film can be released from the cathode-ray tube assembly

11



face panel one by one, as will be described | ater on. Mreover, since the
.firl m10 conprised of the lamnation |ayer filmcan be released fromthe
cat hode-ray tube assenbly 11 2 later on, glass of the cathode-ray tube
assenbly 2 can be recycled wth ease. Further, as conpared with the case
in which a sheet of functional film50 (see FIG 6) is attached to the
surface of the face panel according to the prior art, only the nunber of
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speC|f|cat101,§1 of%\% cat hode-ray tube 1, a cathode-ray tube may have an
arrangene Tch the film10 is attached to the face panel 6. Although
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of the cafHBHEAF a‘pa’P\’JB%CE‘HB%\Bg ﬁqwe.“ea R FIGS. 4 and 5, in a

cathode-ray tube 2 Furthermore, regardless of the specification of the
cathode-ray tube 1, a cathode-ray tube may have an arrangement
in which the film 10 is attached to the face panel 6.

Although a lamination film can be formed by bonding
together two functional films 50 shown in FIG. 6 through an
adhesive material instead of the lamination layer film 10 shown
in FIG. 3, the surface-treated layer 54 ends up inevitably as
an inside film. Therefore, the material cost increased by this
surface-treated layer 54 and the impact exerted upon the strength
of the lamination layer filmby this surface-treated layer should
be taken into consideration.

Further, FIG. 4 shows a side view of a cathode-ray tube
according to another embodiment of the present invention. FIG.
5 shows an enlarged cross-sectional view taken along the portion
near the face panel of the cathode-ray tube shown in FIG. 4.

As shown in FIGS. 4 and 5, in a cathode-ray tube 21
according to this embodiment, a similar film (lamination layer
film) 10 to that of the cathode-ray tube 1 according to the

preceding embodiment is further extended to the outside of the
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according to this enbodinent, a simlar film(lamnation layer filn) 10 to
that of the cathode-ray tube 1 according to the preceding enbodinent is
further extended to the outside of the 12 face panel 6. Then, the film 10
is attached to the face panel so as to be extended to the reinforcenent
band 7 which is fitted into the outer periphery of the skirt portion 3A of
t he panel portion ﬁ by a heat shrink treatnent. The rest of the
arrangenmept is simlar to that of the cathode-ray tube according to the
precedingpiﬁ%oﬂ?ﬂé%te'kbnce, i dentical elenents and parts are dgnoted by

" d ) _ X ; )

bEn ff‘LdT ebﬁgﬁ”ﬁﬁ@{;‘aﬁrfﬁeé?@imgﬁ l%%ﬁ*ﬁ?%@%@'r%?n%%@#ﬂ% PR ghrasl "y

manuf act u , . i i . . e i

area as iéglﬂsa saﬁis_ﬁld'ﬁarﬁé T3 81 BeperhiehE Pand T inabnid bt B:8 W de
am nati o 1 ' [ '

| i nat | onb Hfer ppitpReBs fd fhA%R e BorAER°5E pite R e IBAY | O

t he extenged portio .cover the ei nforcenent band 7. Wen the film 10
shaped Iigebﬁ ?e%?%ﬂggﬁ¥l?gr€5§%ﬁ$?gg' is in use, the film10 overlaps at

four, corner's of e Ydt o Bl SPe3uehERE ThIALUIMADSE S SE0RHAT, ,
A DO bt oy A DcBIAShy {OhneErB Sas By b ssidif b0 ™ be
identical elements and parts are denoted by identical reference
numerals andanoverlappingexplanationthereforwill beomitted.
When thecathode-ray tube 21 accordingtothis embodiment
is manufactured, there is prepared a lamination layer film 10
having a wide area as is extended more to the outside of the
face panel than the lamination layer film 10 according to the
preceding embodiment.
Then, the lamination layer film is attached to the face
panel in such a manner that the extended portion may cover the
reinforcement band 7.
When the film 10 shaped like a rectangle, for example,
is in use, the film 10 overlaps at four corners of the skirt
portion 3A. Accordingly, these overlapping portions at the four
corners are folded in the same manner as to fold and wrap a box
with a wrapping paper, for example.
Further, the film 10 may be shaped like a £ilm in which
four corners are removed from a rectangle, whereby the film 10

can be prevented from overlapping at the four corners of the

skirt portion 3A.
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four corners are renoved froma rectangle, whereby the film10 can be
prevented from overl apping at the four corners of the skirt portion 3A 13
When the edge (end edge) of the reinforcenent band 7 has a corner portion,
there is a possibility that this corner portion will crack the film 10.
Therefore, it is to be desired that the film 10 should be attached to the
face panel after the above edge has been covered with a suitable materi al

h t ' t . ' d t i
boi ng or ackad 1 IR S EdD Eeadel] BFf Ehe! BePhEYEREmERE, bab bl O}
band. On the other hand

face panell‘a% &iCPEFNE P8ir&\g§%ir’]n£ggﬁési$];aor (%):Zﬂr%'zrabltin1 q:g'd!tzglra\g;?ﬁgfsrggg?ﬁginst e
CrPLOYed, St e, LS e i bl FTUPT AIRNropand: B ol dilgebpponge has
Y Do RSt | Pt O s EPYPLAL AN CHIE A SULRBLE Toor
10 1S at (ABSER FU9F HeAd RESTh ARG S6L D et eBTdoRaysr ips pHER A8° 11T
panel 6. CAPHRE G h eerr BATBOTFE: | TRGEASF BareteYAbs o 1o RERR r ay
betveen CRGLACEERARER 6Lhnis: RELCCKETE BB CROMESA FPBnFAaRngLebtet erad.
reinforcement band.
On the other hand, when the reinforcement band 7 whose
edge on the face panel 6 side is folded in order to maintain
alarger strength is employed, since theedgeof thereinforcement
band is folded, the edge has no corner portion and is thereby
shaped like a curved surface. Therefore, it may be considered
that without covering the edge with a suitable means such as
a protection film, an impact exerted upon the film 10 by the
edge is negligible.
According to the above-mentioned embodiment, since the
film 10 is attached to the face panel so as to be extended up
tothereinforcement band 7, when the cathode-ray tube is imploded,
the face panel 6 can be prevented from being inwardly burst into
the cathode-ray tube assembly 2 together with the film 10 and
glass at a blended R portion between the face panel 6 and the
skirt portion 3A from being scattered.
Therefore, it is possible to improve the anti-explosion
characteristic of the cathode-ray tube according to this

embodiment more than that of the preceding embodiment.
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Therefore, it is possible to inprove the anti-explosion characteristic of
.the cathode-ray tube according to this enbodinment nore than that of the
precedi ng enbodi nent. 14 We manufactured sanple cathode-ray tubes in which
films were attached to face panels in actual practice. Then, we made
anti-explosion tests with respect to these sanple cathode-ray tubes and
conpared anti-expl osion characteristics of these sanple cathode-ray tubes.

I n 36-inch cathode- t ' Sﬂﬁf is .
in which rginfo?cSw%ﬁ¥“B§%§§“ﬁ§§3g9&§¥% I'n dg-t e£3§?%PRBQ??§%g%§m§% ?Eg
heat - shr i HREPAHEEITY TR ety SEEr P SRS s o Caben o i BROF s

heat - shri ctured cat ay tubes in which filns

were attached to.the surfaces .qQf t f ﬁﬂﬂ@ '

fil rr} havi ﬂ@t%‘FEPJ:?ﬁéggd%dgﬁ%gl%%sgggtetgggﬁgwsze ts%e sur?gééoélgf_g% ;cEET
panel so as to be extended.over.a inf. e i
n?ierLag.:?H@FﬁéPgeF?mBar§8c8HglPE*Eibgﬁghggﬁgggggggggﬁ%ggsagf%§%§§hY3as
attache 0o the su ce of the first PET fil d h
resultantsaBBiﬁoﬂétﬁaaefﬁﬁg &ggﬁs;;iple 1. %hg} ?2, rﬁe 2Xﬁpﬁgpaoﬁgg ?he

two PET filns, each _having the thickness of 1 ' .
fron1tPF facedpan§P3§Glpﬁgq4§ Tﬁﬁﬁjkb%%hﬁgg?ﬁ%viggﬂﬁgéﬁﬁ%t¥5@% ?fnsgs
o the fgegsgﬁng‘ﬂgef‘ ;‘@f[}j}eg@]‘ﬁh functional dit P Wedd e thead 1nedur face

the outer periphery of the skirt portion of the panel portion
of the cathode-ray tube assembly by the heat-shrink treatment,
we manufactured cathode-ray tubes in which films were attached
to the surfaces of the face panels.
[Sample 1]

A first PET filmhaving a thickness of 188 umwas attached

to the surface of a face panel so as to be extended over a

reinforcement band with an adhesive material. Thereafter, a
second PET film having a thickness of 188 um was attached to

the surfaceof the first PET film, and we have employed a resultant

cathode-ray tube as a sample 1. That is, the sample 1 has the
two PET films, each having the thicknesé of 188 um, sequentially
attached from the face panel to the reinforcement band.

The 188 um-thick PET £film is generally used when a sheet
of functional film is attached to the surface of the face panel.

[Sample 2]

There was formed a lamination layer film in which two

PET films, each having a thickness of 100 pm, laminated with
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There was formed a lanmination layer filmin which two PET filns, each
havi ng a thickness of 100 m lamnated with 15 an adhesive material in
advance. Subsequently, the lam nation layer filmwas attached to the
surface of the face panel so as to be extended over the reinforcenent band
wi th an adhesive material, and we have enpl oyed a resul tant cathode-ray
tube as a sanple 2. That is, the sanple 2 has a simlar arrangenent to

et 50" P8 AR R, RECRute: ﬂ&et%&ﬂ&@m Unes Daiinat Bkl GS. 4

and ? Ar A Ech as 't he cat hode-ray tube assenbly or
rei nforcenent | other.th Qﬁﬁ; efhkbi $hel me as
t hose of tR¥SF f’s mgvz?r?pf"e% gﬂﬁéhﬁave e t’?%(éal g)rﬁt | ?%xﬁ%ﬁn P7tleg’t%sagn t hese

sanples 1 d 2. Result f
1. TABLE goaﬂen%psﬁé%ﬁicév%sniﬁ% ?éita SEefEhEphfi B EhTah ebIvE ' 1as”

pmthickFilmcould no ure Sa f| I d
tz)lroken ?nﬁaﬁrﬁbﬁi farlt‘i a‘_[ﬁd?]m%f% @kkgg%%wégtgé%@ggn&%ﬁd%rtgﬁ?ggsagarr\g? Z
am nation |layer fi san t a5d1
fact that at?l%‘“}KJe%t -sﬂ"glia ktBan ?e%at“l‘s?g“ gntg g gmcg E)r rregﬂ;eﬁ\%fm thgt tTEg
film had endure he b n ro
hat of the cagfloé ga

‘l

ccordlng to the embodiment shown
in FIGS. 4 and 5.

Arrangements such as the cathode-ray tube assembly or
the reinforcement band other than the lamination layer filmwere
the same as those of the first sample 1.

We have made the anti-explosion tests on these samples

1 and 2. Results of the anti-explosion tests are shown in a table

1.
TABLE 1
Film specification Anti-explosion test
result
Two sheets of 188 pum-thick Film could not endure
Sample 1 films were attached. implosion and was broken and
dropped.
(100 + 100) wpm-thick Film was broken and dropped,
Sample 2 lamination layer film was and heat-shrink band was
attached. deformed.

The fact that the heat-shrink band in the sample 2 was
deformed shows that the film had endured the bursting flow of
air produced upon implosion.

It is to be considered that the sample 1 cannot endure
shock of implosionalthough it has the integrated thickness which

is about twice as large as the thickness of the surface-treated

film of the sample 2.
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ai r produced upon inplosion. It is to be considered that the sanple 1
cannot endure shock of inplosion although it has the integrated thickness
which 1is about twice as large as the thickness of the surface-treated
filmof the sanple 2. 16 Therefore, it is to be understood that the sanple
2 in which the amnation |layer filmof the two sheets of filmis
attached to the face panel is stronger against the shock of inplosion

rather than the sgupleel in whiigh by, Shepls lod Lhik #hE ALMAFDOS sto the

face panel one by Her mor €, ST nce e sanple in whic

| am ' N fil | S§ . ] d f.i .
dgé“r gZé'e"s?nécﬁ%?éar%?ré“aﬁ%’ﬁ?ééﬁ%%%f habuloelidiUhn gt Sotoati R T

t fil b d. [S | | am '
2Himn wAFEachag EnckRR’ E3pe eshpl s slkatish RERIndy BRkIRROER bRYCT,

| am pnated .with d ' Lal, i, . Sub LV~ th

o nati oNRPLGEion| To e WAk ERSHErBPL Bt o PRERRS Fp AIPER TR han 15
to be extended over the rejnforcenent band wyth the adhesive nmaterial, and
we have eﬁﬁ?o?EHaShﬁésEPtﬁh? aFRoBaNP yongﬁbg 88€a sanple 3. That is, the

S o222 Pt PhehbSA7E e 55 bAbaSl b £ MR By ST 1
Ianinatioga;2¥e%iahlggmgiiggggsgggl%wg .amgggtgh sheets of film can
decrease the integrated thickness, an increase in the cost of
the material of the films can be suppressed.
[Sample 3]

We formed a lamination layer film in which two sheets
of PET film, each having a thickness of 100 ym, were laminated
with an adhesive material in advance. Subsequently, the
lamination layer film was attached to the surface of the face
panel so as to be extended over the reinforcement band with the
adhesive material, and we have employed a resultant cathode-ray
tube as a sample 3. That is, the sample 3 has asimilar arrangement
to that of the cathode-ray tube of the embodiment shown in FIGS.
4 and 5.

The integrated thickness of the lamination layer film
of the sample 3 is 200 um.

Although the arrangement of the film of the sample 3
is similar to that of the film of the sample 2, the reinforcement
band has specifications different from those of the sample 2.

[Sample 4]
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Al t hough the arrangenent of the filmof the sanple 3 is sinmlar to that of
the filmof the sanple 2, the reinforcenent band has specifications
different fromthose of the sanple 2. [Sanple 4] 17 We fornmed a | am nation
| ayer filmin which two sheets of a first PET filmhaving a thickness of
188 mand a second PET filmhaving a thickness of 125 pm were | am nated
with an adhesive material in advance. Subsequently, the |am nation |ayer

fil ttached to th . | . : ded
over the tei nfor e R 1ty Rl AagRE) BELR 18 AR RaRFshEELENCTT

tube as a sanple 4. That is, the sanple, 4 has a_sjml ar %%L%agenent to
that of t@f &dtiwste BES fidBehaydagr g hpickness @ Hh eCRNE| Gs. 4

and 5. The integrated thickness of the lamnation layer film of the sanple

4 is 313 ppangdi Whikdvisg abaiiidkieds e 125 luar geread amiaated whehsampl e 3.
Arrangenents such as the cathode-ray tube assenbly or the reinforcenent

band ot hep4hBafyLhack2Thiatd advAAYE! shbb@gihe 1yl e raki Aat 1bR1ayel the

sanpl e 3. ave made the anti-explosiontests on these sanples "3 and 4.

ResulLs OF ;| R Ad1StHdip LN theskdr Phe O WhD Radel BEhE1250 LBl BeFi I m

speci ficaltionAnti-explosion test result Although filmwas broken,
extended over the reinforcement band, and we have employed a

resultant cathode-ray tube as a sample 4. That is, the sample
4 has a similar arrangement to that of the cathode-ray tube
according to the embodiment shown in FIGS. 4 and 5.

The integrated thickness of the lamination layer film
of the sample 4 is 313 pm and which is about 1.5 times as large
as that of the sample 3.

Arrangements such as the cathode-ray tube assembly or
the reinforcement band other than the lamination layer film were
the same as those of the sample 3.

We have made the anti-explosion tests on these samples

3 and 4. Results of the anti-explosion tests are shown on a table

2.
TABLE 2
Film specification Anti-explosion test
result
Although film was broken,
(100 + 100) pm-thick upper and lower portions of
Sample 3 lamination layer film was film are barely attached_ to
attached to face panel. face panel and heat-shrink
band was deformed
considerably.
Although only lower portion
of film was attached to face
(188 + 125) um-thick panel, film was broken
Sample 4 lamination layer film was little, heat-syrlnk.bandnwas
attached to face panel deformed considerably and
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(;OO + 100) mthi ckupper and |ower portions of Sanple 3lam nation |ayer
filmwasfilmare barely attached to attached to face panel.face panel
heat - shri nk band was deforned consi derably. Although only |ower portion of

filmwas attached to face (188 + 125) mt hi ckpanel,
4] am nation layer filmwaslittle,

panel def or ned consi derably and 18 wel ding portion of holder portion

support
table 2
shock,

portion
film of

such that

t

haat A

o -than

whao af et 1 o ol [ 1 1 " 1 c —
e Wi toT \a | meat— o1 T TR~ 0daliTtu WAS | L&U
reveal s that} although the film of tggfgéﬁ%ggféﬁﬁ?gragégﬁﬁgc
he sanple 4 has endured the shock tigydhe o@ﬁeamt.sﬁﬁan(

Bana wail

pbf the heat-ghrink band is detached. Since thetatbgdee to whi

and

filmwas broken Sanple
heat -shri nk band was attached to face

f or

e

t he
di ng
ch the

he sanple€ 4 was broken Is small, it Is to be understood that the
strength of the filmincreases with the increase of the thickness of

film Further, itaigtddy b SHEPOASIE hakbvehlist BRat | |antwodgh tHepEalm i tsel f

It may not be broken, then glass of the cathode-ray tube

assenmbly yeylyl BEmPLVERLEdabEOFbEGItHE shbak! CF1ed sample 4 has endured

the shock totheextent that theweldingportionof theheat-shrink
band is detached.

Since the degree to which the film of the sample 4 was
broken is small, it is to be understood that the strength of
the film increases with the increase of the thickness of the
film.

Further, it is to be supposed that, if the film could
support itself such that it may not be broken, then glass of
the cathode-ray tube assembly would be prevented from being
scattered.

[Sample 5]

We formed a lamination layer film in which two sheets

of a first PET film having a thickness of 188 um and a second

PET film having a thickness of 125 pum were laminated with an
adhesive material in advance (the same arrangement as that of
the lamination layer film of the sample 4). Subsequently, the
lamination layer film was attached to only the surface of the
face panel with an adhesive material and we have employed a
resultant cathode-ray tube as a sample 5. That is, the sample
5 has not attached the lamination layer film to the reinforcement

band and has a similar arrangement to that of the cathode-ray
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[Sanple 5] W formed a lanmination layer filmin which two sheets of a
first PET filmhaving a thickness of 188 mand a second PET filmhaving a
t hi ckness of 125 mwere lamnated with an adhesive material in advance
(the same arrangenent as that of the lamnation layer filmof the sanple
4). Subsequently, the Ilamnation layer filmwas attached to only the
surface of the face panel with an adhesive material and we have enpl oyed a

it ached T | SRR TayBre TelBeRyTens fhfm Jfn BDGseoMTafa 7, 00 "0
arbod, ment ehoun $36 Gae tafagebioRgaper st 18, hUPRARAM TS Hher 0
becomms SeHTereohaRt ERER g RECa s St 1O 1Bt LpBepaues 111
Cayer 1119aHet R ahgef o ne b8l Rt B cement bandovi th an'adhesive
| ayer 11 m vhose T ARRERaEE hE CHBUR KAt e PRE [SAPROLE] | ayer
wes a1 t achEOTELEhRE AL e (e ELd BAREFICD J8YES DL ARAERCover
2s a Sampeed GASmA TES TN IORSTETS RABYH Gitpradhes Rg g Sonplf | U0°
and easily (about twice).
[Sample 6]
We formed a lamination layer film whose arrangement was
the same as that of the lamination layer film of the sample 5
in advance. Subsequently, the lamination layer filmwas attached
to the surface of the face panel so as to be extended over the
reinforcement band, and we have employed a resultant cathode-ray
tube as a sample 6. That is, the sample 6 has a similar arrangement
to that of the cathode-ray tube according to the embodiment shown
in FIGS. 4 and 5.
Since the lamination layer film is attached to the face
panel so as to be extended over the reinforcement band, the area
of the lamination layer £ilm of this sample is larger than that
of the lamination layer film of the sample 5 and is similar to
that of the lamination layer film of the sample 4.
In order to prevent the edge of the reinforcement band
from becoming a starting point at which the film begins to crack,
the edge was protected repeatedly by a suitable means such as

a protection tape and the size of the film was increased so that
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to that of the cathode-ray tube according to the enbodi nent shown in FIGS.
4 and 5. Since the lamnation layer filmis attached to the face panel so
as to be extended over the reinforcenent band, the area of the |am nation

| ayer filmof this sanple is larger than that of the |lam nation layer film
of the sanple 5 and is simlar to that of the lamnation |ayer filmof the
sanple 4. In order to prevent the edge of the reinforcenent band from
becomi ng a starting poj | e ki hed e hand B8 §d9e was
protectedgp%dQQV%dﬁﬁpg}g%eggi%ggﬁghéga%é %ﬂ%h agnﬁg;protectfgh tape and the
size of the film i ncreased so 1h 0 | was closely attached to
t he reinfEﬁc%ﬂ%ﬁfmgéﬁdrgbn %rc?%e%£ Bon hgigﬁ'L?Lﬂl

OVer reinforcenent band with room W

[‘ﬁéeag??.eetngoii”&%é ﬁﬂéiy"ieiﬁéﬁé R b O e iR BARERRg ch FHech sSRBYGSS O
ant i - expl osi dfe FESES FHEIIES 2 3
1 hi ckubaPanbr HARLt PR ahbne eknpr S SRk arfsal 8 pBlel o)

gl ass was_scattered fromattached to face panel.a broken portion of the

film (18%-+ 125) mthick lam nation |ayer filmwasFilmwas conpletely held
but Sanple 6attached to face panelc&ggfﬁd3partly.

Film specification Anti-explosion test
result

Although film was held

(188 + 125) um-thick substantially, alarge amount
Sample 5 lamination layer film was of glass was.scattered ?rom
attached to face panel. a broken portion of the film.

(188 + 125) pm-thick .
lamination layer film was | Film was completely held but

Sample 6 attached to face panel |cracked partly.
{closely attached to
reinforcement band).

A study of the table 3 reveals that, although the film
of the sample 6 was partly cracked at its central portion, the
film of this sample has still maintained its shape after it was
imploded so that an amount of scattered glass was decreased
considerably as compared with that of the sample 5. Therefore,
it is to be understood that the anti-explosion characteristic
can be improved by attaching the film to the face panel so as
to be extended over the reinforcement band.

We made the anti-explosion tests on the samples of the
tablesl,2anuiBunderthesamestandardsandthesameconditions.

However, since the specifications of the respective
reinforcement bands aredifferent fromeachother, therespective
test results in the tables 1, 2 and 3 are independent from each

other,andthereforetheresults:U1therespectivetablescannot
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(plbéely attached to reinforcenent band). A study of the table 3 reveals
.that, although the film of the sanple 6 was partly cracked at its central

portion, the filmof this sanple has still maintained its shape after it
was inploded so that an anpunt of scattered glass was decreased
considerably as conpared with that of the sanple 5. Therefore, it is to be

understood that the anti-explosion characteristic can be inproved by

at tachi nopbngofbhiblioyiBf LAch BEABL Senpsy hfabeagxignded over the

rei nforcenen made t ant| -exprosion tests on the sanples of the

tables 1, 2 and SynpfgknERemaiiR S ialle: A9 oliler Sl b9 RdntinARIng

However, since the sSpéecifications of the respective relnforcenent bands are
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and 3 are from eac her, a therefore the résults in the
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by | am najjing nmore than hree sheets of film In that case, various
surface t#bﬁgﬁeﬁﬁgegﬁcﬂfagliﬁhti-refIection coating or antistatic coating

may be effected on fhat®@sle? (LLIMYE' £0rPEGR ERL PR HRRCLHRR! a8Ur faCE OF

a plurality of f

anti-reflection coating or antistatic coating may be effected
on at least a film which becomes the uppermost surface of a
plurality of films.

The present invention is not limited to the
above-mentioned embodiments and can take various modifications
without departing from the gist of the present invention.

According to the above-mentioned present invention,
since the film, formed by laminating a plurality of films, is
attached to the surface of the face panel of the cathode-ray
tube, theresultant filmcanachieveacushioneffect toalleviate
the shock of implosion.

Further, since a plurality of films are laminated so
that the strength of the film itself may be increased, the
anti-explosion characteristic can be improved effectively as
compared with the case inwhich a plurality of films are attached
to the surface of the face panel one by one. As a consequence,
the film thickness of the films, which are required to obtain
the same anti-explosioncharacteristic, canbe decreased so that

the cost of the material can be reduced.
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The present invention is not linted to the above-nentioned enbodi ments
.and can take various nodifications wthout departing fromthe gist of the
present invention. According to the above-nentioned present invention,
since the film formed by lamnating a plurality of films, is attached to
the surface of the face panel of the cathode-ray tube, the resultant film
can achieve a cushion of f ect to alleviate the shock of i nplosion.

Further, since a ﬂké’% ékotd, Oéhé'Aﬁelﬁéﬁpi@maﬁt@Haﬁ&ctébeétieecahrsagth of
the filmitself nmay D€ increased, the anti-explosion characteristic can be

nproved gl egd by Slddss eemga;ree WER {he 5% It eveathoReliiAkisbe of

films are to the s ace of the face panel one by oné

Consequengit?siﬁlgl Ehla”é&n'ﬂ CkBRvenPiohle Eh{:ﬁsexgﬁgbﬁtﬂoﬁr?eﬁ.ﬁﬁHH‘:@ﬂeﬁQ obtain

t he same ahti-explosion c aracterlstlc can creased so that the cost
of the can be reduced. 22 Therefore t he anti -expl osi on
characterrs |c can be inproved nore as conpared with the prior-art

cat hode-ray tube 4 ytHé'?ﬁheP §ﬁge gfgﬂa %h ﬁ% @ﬁihm@x8f°§h8n

r ei nf or cement ban hand e volune of the
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t he catho as conpare h the prior-art
SliAL Y R S PR e
with the prior-art cathode-ray tube, it becomes possible to
maintain the anti-explosion characteristic equal to that of the
prior-art cathode-ray tube.
Therefore, it becomes possible to realize a cathode-ray
tube which can be made light in weight.
Furthermore, particularly when the film is attached to
the face panel so as to be extended over the reinforcement band,

it becomes possibleto improve theanti-explosioncharacteristic

more.
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Therefore, it becones possible to realize a cathode-ray tube which can be
.made light in weight. Furthernore, particularly when the filmis attached
to the face panel so as to be extended over the reinforcenment band, it
beconmes possible to inprove the anti-explosion characteristic nore. 23
CLAIM5S 1. A cathode-ray tube characterized in that a filmis attached to a
face panel of a cathode-ray tube assenbly and that said filmis forned by
| am nating a plurality of filns. 2. ode-ray tube according to claim
1, wherein said cathode-ray tube asSerbly has a reinforcenent band fitted
into an outer periphery of a skirt portion of its panel portion by a heat
shrink treatnent and said filmis attached to said face panel so as to be
extended over said reinfqgrcenment band. 3. A cathode-ray, tupe ording to
B m T wheretn Saitl UGS TGS IGE PRI CESETOLAT BRetVEr cbiidl deoy 4.
cat hode-ray tube according to claiml, wherein said plurality o ilms are
| ani nat ed® W2 P aA %ﬁe@%pﬁﬁﬁgr?%ﬁ C?Ehoge_ray tube BsSembly’an chlat

said film is formed by laminating a plurality of films.

>

2. A cathode-ray tube according to claiml, wherein said
cathode-ray tube assembly has a reinforcement band fitted into
an outer periphery of a skirt portion of its panel portion by
a heat shrink treatment and said film is attached to said face

panel so as to be extended over said reinforcement band.

3. Acathode-ray tube according toclaiml, wherein said

film is made of PET (polyethylene terephthalate)

4. A cathode-ray tube according to claim 1, wherein said

plurality of films are laminated with an adhesive material.
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