SPECI FI CATION TI TLE OF THE | NVENTI'ON GLASS PANEL FOR CATHODE RAY TUBE
BACKGROUND OF THE I NVENTION 1. Field of the Invention The present invention
relates to a glass bulb used in a cathode ray tube, and particularly to a
gl ass panel constituting a front surface portion of the glass bulb. 2.
Description of the Related Art As shown in Fig. 3, a glass bulb 1 used in a
cat hode ray tube generally conprises a glass panel 10 serving as a front
surface portion, a funnel 20 servi spreyrFadadaionst ructural nmenber and a neck
30 for nmounting an electron gun therein. The glass panel 10 includes a face
portion 11 of substantially rectangular shape having an effective screen
for displaying an inmage, and a skirt portion 13 continued fromthe

peri phery ofIThE OEBcEHBEOINVENTIONvi a a blend R portion 12 and having a seal
edge surface 14 for sealing with the funnel 20. In the case of a col or

cat hode ray tube, CEAESPANELEAR| CATHORE sRAY (HUBBt ween t he seal edge
surface 14 of the skirt portion 13 and a seal edge surface of the funnel 20
via frit glass and the like. Since the glass bulb 1 for cathode ray tube is

used as BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a glass bulb used in a
cathode ray tube, and particularly to a glass panel constituting
a front surface portion of the glass bulb.

2. Description of the Related Art

As shown in Fig. 3, a glass bulb 1 used in a cathode ray
tube generally comprises a glass panel 10 serving as a front
surface portion, a funne.l 20 serving as a back structural member
and a neck 30 for mounting an electron gun therein. The glass
panel 10 includes a face portion 11 of substantially rectangular
shape having an effective screen for displaying an image, and
a skirt portion 13 continued from the periphery of the face
portion 11 via a blend R portion 12 and having a seal edge surface
14 for sealing with the funnel 20. 1In the case of a color cathode
ray tube, the glass panel 10 is sealed between the seal edge
surface 14 of the skirt portion 13 and a seal edge surface of
the funnel 20 via frit glass and the like.

Since the glass bulb 1 for cathode ray tube is used as
a vacuum vessel of which interior is evacuated to vacuum, a stress
caused by a pressure difference between inside and outside of
the bulb will act on the outer surface of the glass bulb 1. In

the case of the glass bulb 1 which is not a spherical shell,



a vacuum vessel of which interior :‘is evacuated to vacuum a Sstress caused

by a pressure difference between inside and outside of the bulb will act on
the outer surface of the glass bulb 1. In the case of the glass bulb 1
which is not a spherical shell, however, as shown in Fig. 4, there

arises conplicated distribution of stress such that an area of tensile
stress denoted by arrows toward outside of the bulb and an area of

conpr essi Vﬁoﬁéﬁf%%% % zf:]igqq}/\?'t QLD 17Sisds g&mﬁgg_fﬁl&g are present

at the sanme 1 vacuu stress generat e glass bulb 1

usual 1y begpges; o sl B¢ s ties A shiet i Gl P800 eRenafilehatkass portion
on the short axis of the glass panel 10 to the skirt portion, and when a

nechani Ca'd@ﬁoté@ﬁﬁ@aﬁﬂ‘w ouaeicutsa deedfaithed @u®e and apphired bg t he.
glass bulb 1 fromthe outside, the glass bulb 1 is broken fromthe vicinity

of the regtampmésstve strems denotedubynarmmosid cowardsins sdgerfethecbulbhat i s
the area ranging fromthe end of the face portion 11 to the skirt portion
13as it sorape rpfésenikafe, thesame fgime.npl osi on. Therefore, the glass bulb

1 used in a cathode ray tube is_usually designed .
The vacuum tensile stress geneérated in the glass bulb 1

usually becomes maximum in the area ranging from an end of the
face portion on the short axis of the glass panel 10 to the skirt
portion, and when a mechanical or thermal shock exceeding a

certain degree is applied to the glass bulb 1 from the outside,
the glass bulb 1 is broken from the vicinity of the region where
the maximum vacuum tensile stress is generated, that is the area
ranging from the end of the face portion 11 to the skirt portion
13 as its origin of breakage, resulting in implosion. Therefore,
the glass bulb 1 used in a cathode ray tube is usually designed
to have an enough mechanical strength to suppress the vacuum
tensile stress to a predetermined value or less. .

Though the distribution of vacuum tensile stress depends
on the size and shape of the glass bulb, the design of shape,
N wall thickness and the like is made so as to suppress the vacuum

tensile stress generated at the seal edge portion between the
glass panel and the funnel to less than 8.4 MPa, which is one
standard of mechanical strength required for a glass bulb
determined in consideration of safety factors such as shocks
applied from the outside.

For this reason, in conventional glass panels for cathode
ray tube, in order to suppress the vacuum tensile stress to less

than the predetermined value while retaining the mechanical



to have an enough nmechani cal strength to suppress the vacuumtensile stress
to a predeterm ned value or |ess. Though the distribution of vacuum tensile
stress depends on the size and shape of the glass bulb, the design of

shape, wall thickness and the like is nade so as to suppress the vacuum
tensile stress generated at the seal edge portion between the glass panel
and the funnel to less than 8.4 MPa, which is one standard of nechani cal
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factors such as shocks applied fromthe outside” For this reason, In

convent i onahageé dssepaizien her if6r888eng vhé WAl ithiekAeEst OF SEHPYASEs!,he
vacuumtensile stress to |l ess than the predeterm ned val ue whil e retaining

t he mechani ekdbngatingtuhengkliratpditeidn ferofebbeving and dDstailghessg RN,
such neasures have been taken as increasing the wall thickness of the

gl ass, el ongacuwg temsikerstypessigendmated|irevihey windinditst rdfhithieng kid
vacuumtensile stress generated in the viciq%%{ of the skirt portion to
t her eby redbBeEtifR trikersbycrediecedthe prakivalue khereof, and the like.

Inconventional glass panels for cathode ray tube, however,
since the weight of the glass is increased because of the
increased wall thickness of the glass or the elongated skirt
potion, there is a problem that the glass panel is inferior in
operability and workability. In particular, as for the glass
panel whose skirt portion is elongated, since the glass panel
immediately after forming has not been sufficiently solidified,
there arises a problem that the skirt portion tends to incline
toward inside or outside ‘and thus the glass panel is easy to
deform.

In view of the above, it is an object of the present
invention to provide a glass panel for cathode ray tube of large
size having a high flatness of a face portion, which realizes
weight reduction by shortening a skirt portion while retaining
the predetermined mechanical strength as a glass bulb, as well

as suppresses deformation immediately after forming.

SUMMARY OF THE INVENTION

The present invention was accomplished for solving the
above-ment ioned problems, by using various sizes of glass panels
for cathode ray tube and measuring a panel weight and maximum
vacuum tensile stress when used as a glass bulb for a plurality

of samples having different skirt lengths and glass wall



I n conventional glass panels for cathode ray tube, however, since the

Wwei ght of the glass is increased because of the increased wall thickness of
the glass or the elongated skirt potion, there is a problemthat the glass
panel is inferior in operability and workability. In particular, as for the
gl ass panel whose skirt portion is elongated, since the glass panel

imedi ately after formng has not been sufficiently solidified, there
arises a prohieknébsabst b skaltedge tswnfadeads to incline toward inside or
outside and thus the glass panel is easy to deform In view of the above,

it is an object oFfhaheigr esglassnpanel oot cahtwdedeay Yube saqored ifgrto
cathode ray tube of |arge size having a high flatness of a face portion,

whi ch real i $B8 Riegspnt diayestien enmptisgesa face potitionpof tsukstemtially
retaining tgé?grede erm.ned nechani cal strength as a glass bulb, as well as
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glass vall an effective screen diameter D(mm) of the glass panel along a
diagonal axis thereof is in the range of 500 < D < 650; an average
radius of curvature of an outer surface of the face portion is

~ more than or equal to 10,000 mm in any radial direction passing

the center of the face portion; and a distance h(mm) along a
tube axis from a contact between an effective screen end of an
inner surface of the glass panel and the blend R portion to the.

seal edge surface at least in a short axis of the glass panel,

and a glass wall thickness t (mm) of the seal edge surface satisfy

the relationships of: 0.07D < h = 0.11D, 0.015D < t < 0.025D
and (D/25.4)* £ tXh S(D/25.4+3)2.

Furthermore, a.glass panel for cathode ray tube according
to the present invention is characterized in that an effective
screen diameter D(mm) of the glass panel along a diagonal axis
thereof is more than or equalhto 650; an average radius of
curvature of an outer surface of the face portion is more than
or equal to 10,000 mm in any radial direction passing the center
of the face portion; and a distance h(mm) along a tube axis from
a contact between an effective screen end of an inner surface
of the glass panel and the blend R portion to the seal edge surface

at least in a short axis of the glass panel, and a glass wall

thickness t (mm) of the seal edge surface satisfy the



3 t hi cknesses of seal edge surface. That is, a glass panel for cathode
Fay tube according to the present invention conprises a face portion of
substantially rectangul ar shape, and a skirt portion connected with a

peri phery of the face portion via a blend R portion and having a seal edge
surface for sealing wwth a funnel, and is characterized in that an
effective screen dianeter D(nm) of the glass panel along a diagonal axis

thereof is jendhrodaiigss f:50Q088" & nD<X 03Gp,a0.918bage ' &ligud29D and
curvature of an outer surface of the face portlon Is nore than or equal to

10, 000 mm i (pA2®. 4 gdisalt Mir C{p 26 ppresisg.t he center of the face portion;
and a distance h(nmm along a tube axis froma contact between an effective
screen end of an Acgrrding ftacthef present adnventiiain aia ahglasemerRIpderi on
to the seal edge surface at least in_a short axis of the glass panel, and a
gl ass wal | THFRGRIAY tuhe havingeasdargeqghze Witk an &l ijge SCreen

rel ati onshi ps_of: 07 rr 11D, O D t rr]. 0.025D
and (DI 25, A faTreR &aﬂcﬁa hendiSabha) B is OEURRTRRS Paig) 26 Mool
for cat hodet}rlgl){ éfj beeqt?a chd'srt?o mm, and a high flatness with an average
radius of curvature of the outer surface of a face portion of
more than or equal to 10,000 mm, when a distance h along a tube
axis from a contact between an effective screen end of an inner
surface of the glass panel and a blend R portion to a seal edge
surface is defined as a length of a skirt portion., and a glass
wall thickness of the seal edge surface of the skirt portion
is defined as t, ranges of h and t are specified by ratios with
respect to the effective screen diameter D which is a substantial
size of the glass panel, and a product of h and t is also specified
to satisfy a predetermined range in relation to the effective
screen diameter D, from the view point of mechanical strength
and weight reduction. In this way, deformation of the skirt
portion due to inclination is suppressed, reduction in
mechanical strength due to shortening of the skirt portion is
compensated by the glass wall thickness of the seal edge surface,
and thus weight reduction of the glass panel is accomplished
while rei:aining the predetermined mechanical strength.

The reason why these specifications were made on the short
axis of the glass panel is that the maximum vacuum tensile stress
on the glass bulb is usually generated in the region ranging
from the end of the face portion to the skirt portion on the

short axis of the glass panel.



to the present invention is characterized in that an effective screen
dianeter D(mm) of the glass panel along a diagonal axis thereof is nore
than or equal to 650; an average radius of curvature of an outer surface of
the face portion is nore than or equal to 10,000 mmin any radial direction
passing the center of the face portion; and a distance h(mm along a tube
axis froma contact between an effective screen end of an inner surface of
the gl ass panel aiml the dasendfRapplasmpanel forseathedgeray rifulrse hawvingast
in a short axis of the glass panel, and a glass wall thickness t (mm of
the seal edae elfdciive siarnsien diemeter Pe(mn) ofs BOPsSoD: <06HBD yhen [the
[err] 0.11D, 0.015D [erré@t [err] 0.020D and (D/25.4)[err]. t . X h
[err] (D 25. k8DIER[B0T the Rk hPIL-ion FhdddR Jlarmmadd, thickngsssd
panel for caig_ho g Lay t ube havi a Itar e sizee/vith an effectivye.scr en
di aneter D 2F ohStHE i EHPRTFILIFCE ST (HE TR RORHLO% aFSt £S5t dPSequal
toSOOmnandahi;detevah V. ge radi us, ,of ryatyre qQf the
out er surfa’é?}n%?sam%J C’ 7gt’ost ﬁoﬂn#oﬁoa[?'eﬁﬁg% g‘r’ 8ﬁu1é?<bt(§ zg/éSOgﬁmﬂ n a
distance h gk9pg $or¢4Sh becomes too short and the wall thickness t of the
seal edge portion is too small, causing the vacuum tensile stress
value of the seal edge portion generated by evacuation of the
glass bulb to become more than 8.4 MPa, so that it is impossible
~ to obtain the desirable mechanical strength required for a glass
bulb. .

On the other hand, when h > 0.11D, the length of the skirt
portion cannot be shortened,' so that weight reduction of the
glass panel cannot be accomplished and the skirt portion is
likely to deform by inclination immediately after forming of
the glass panel. Further, when t > 0.025D or (D/25.4+3)? < t
Xh, it is impossible to reduce the weight of the glass panel.

In the case of a glass panel for cathode ray tube having
an effective screen diameter D (mm) of more than or equal to
650, when the length h of the skirt portion and the glass wall
thickness t of the seal edge surface of the skirt portion are
set in the ranges of 0.08D>h and/or 0.015D>t, ort Xh< (D/25.4)2,
the skirt portion becomes too short and the wall thickness of
the seal edge portion is too small, causing the vacuum tensile
stress value of the seal edge portion generated by evacuation
of the glass bulb to become more than 8.4 MPa, so that it is

impossible to obtain the desirable mechanical strength required

for a glass bulb.



axis froma contact between an effective screen end of an i nner surface of
the gl ass panel and a blend R portion to a seal edge surface is defined as
a length of a skirt portion, and a glass wall thickness of the seal edge
surface of the skirt portion is defined as t, ranges of h and t are
specified by ratios with respect to the effective screen dianmeter D which
is a substantial size of the glass panel, and a product of hand t is also
specified to sati®hythe pthdet and patherahge 0.1 105! Bhedrerddgtl bF €hé entirte
screen dianeter D, fromthe view point of mechanical strength and wei ght
reduction. PATthPB ¢apnotieber shorvened, t$e Hhat twebght aredhwet fan iokltheat i on
I S suppressed, reduction in nechanical strgggth due to shortening of the
skirt porti8hafs PBRBEnSARBAthhet AecempLished | andithecsksint portiemlisdge

f reduct { on  of the g] ass_panel is_acconplished while
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explanatory view in diagonél axial section
of a glass panel for cathode ray tube according to the present
invention;

Fig. 2 is an explanatory view in short axial section of
the glass panel for cathode ray tube according to the present
invention;

Fig. 3 is an explanatory view of a glass bulb for cathode
ray tube;

Fig. 4 is an explanatory view of a distribution of vacuum
stress generated in the glass bulb for cathode ray tube; and

Figs. 5 to 8 are graphs showing dimension ranges of the
skirt portion of the glass panel for cathode ray tube according
to the present invention, with respect to glass panels for

cathode ray tube of different sizes.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In the followings, a glass panel for cathode ray tube
according to the present invention will be described with
reference to the examples. Fig. 1 is an explanatory view in

diagonal axial section of a glass panel for cathode ray tube



In the case of a glass panel for cathode ray tube having an effective
screen dianmeter D (mm) of 500 [err] D < 650, when the length h of the skirt
portion and the glass wall thickness t of the seal edge surface of the
skirt portion are set in the ranges of 0.07D > h and/or 0.015D > t, or tXh
< (D25.4)[err], the skirt portion beconmes too short and the wall thickness
t of the seal edge portion is too snmall, causing the vacuumtensile stress

val ue of thgcS6Plikg3® PREH UEARNChILRELEYN , WRFPaLL 0 18 ad R&pdladat iy P to
beconme nore than 8.4 MPa, so that it is inpossible”to obtain the desiftable

nechani cal siewrigl Bhoequxedl tectdonl &6 THEAme O THee coinponef@Bths Wagie h >
0.11D, the length of the skirt portion cannot be shortened, so that weight

reducti on oésttimsp sesqrdbeld abhowet whEl due dunoteldeByatiie tsumes iefierenicis on
is likely to deformby inclination inmediately after formng of the glass
panel . Furthanerahenand >explbasat bong Hipsrend)wikl tbexipmiittteds i npossible to
reduce the weight_of the glass panel. In the case of a glass panel for

cat hode ray tube Fa@Lay¥ingsef Fhetrekerancapunrssdt'dt" penptpsol distancean or

he length h of the skirt, portion and the glass wal l
equal to 65&’101‘1"’(51 etr})et t%beeaagst.s in the short axispof the glass pangl 10 from

a contact between an effective screen end of the inner surface
of the glass panel 10 and the blend R portion 12 to the seal
edge surface 14 of the skirt portion 13, which is then defined
as the length of the skirt portion. The reference numeral "t"
denotes a glass wall thickness of the seal edge surface 14 of
the skirt portion 13.

Glass panels for cathode ray tube according to the preseht
invention and comparative glass panels as comparative examples
were individually manufactured. After measuring the weight of
each glass panel, and sealing a funnel and a neck to each glass
panel thereby making a glass bulb, the air was exhausted from
the interior thereof, and then a vacuum tensile stress value

“ of seal edge portion of each glass bulb was measured by means
of a strain gauge. Mechanical strength of a glass bulb was
evaluated by measuring the vacuum tensile stress value generated
at the seal edge portion.

Tables. 1 to 4 show dimension of each portion, weight of
glass panel, and vacuum tensile stress value generated at the
seal edge portion when used as a glass bulb of each glass panel
for cathode ray tube, for four glass panels for cathode ray tube
having different effective screen diameters D along the diagonal

axis of the glass panel. In each Table, Sample 1 is a



thickness t of the seal edge surface of the skirt portion are set

Fnt heranges of 0.08D>hand/or 0.015D>t, ortXh< (D/25.4)[err], the skirt
portion beconmes too short and the wall thickness of the seal edge portion
is too small, causing the vacuumtensile stress value of the seal edge
portion generated by evacuation of the glass bulb to beconme nore than 8.4
MPa, so that it is inpossible to obtain the desirable nechanical strength
requi red fosorve&hessndll dxafple. On the other hand, when h > 0.11D, the

| ength of the skirt portion cannot be shortened, so that weight reduction
of the gl ass panetasbarnoshbowes atatapEispadednfbr kathbdetrappiubent whiichel vy
to deformby inclination immediately after form ng of the gl ass panel.
Further, whefifectide Grueesr didneten Palpgthexdiagonad animofi the glasseduce
t he wei ght of the glass panel. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
an expl anat@apeli sy 34 amd@dainghes) rsaePpeh Bat 1o giask: harm@nteyr waddhode

ray tube accordjng to the present .inventian; .. )
thickness of the face portion is 15 mm, and minimum average radius

of curvature of the outer surface of the face portion is 33,000
mm.

In Table 1, the panels for cathode ray tube according to
the present invention represented by Samples 2 to 9 resulted
in that the weight was reduced by about 1 kg at the maximum
compared to the conventional panel for cathode ray tube of Sample
1, and that the vacuum tensile stress at the seal edge portion
when used as a glass bulb was less than the standard value of
8.4 MPa for all Samples; Further, in the panels for cathode ray
tube according to the present invention, the amount of
inclination/deformation of the skirt portion immediately after
forming was much suppressed compared to the conventional panel
for cathode ray tube of Sample 1.

Samples 10 to 14 show comparative examples, and as for
Samples 10 to 12, though the weight was reduced compared to Sample
1 of the conventional example, it was impossible to suppress
the vacuum tensile stress to less than 8.4 MPa. As for Samples
13 and 14 of comparative examples, though the vacuum tensile
stress was suppressed to less than 8.4 MPa, it was impossible
to reduce the weight less than that of Sample 1 of the
conventional example.

Fig. 5 is a graph showing the data of Table 1 wherein the

horizontal axis represents "t" and the vertical axis represents



Fig. 2 is an explanatory view in short axial section of the glass panel for
tat hode ray tube according to the present invention; Fig. 3 is an

expl anatory view of a glass bulb for cathode ray tube; Fig. 4 is an

expl anatory view of a distribution of vacuum stress generated in the gl ass
bul b for cathode ray tube; and Figs. 5 to 8 are graphs show ng di nensi on
ranges of the skirt portion of the glass panel for cathode ray tube

accordi ng tsgvt.herpe 1 2V eeipreaentist Sanigs ecih ich 9k ade paneentional

cat hode ray tube of different sizes. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MVENT exampie,f adheosiymbs)l @ gkepsespabs| glass qeenelde afagampilesa2cbodi ng
to the present invention will be described with reference to the exanples.
Fig. 1is & asaorsiado Sy Fhayvpresgnigdnyeniiral wBeEeiantbe degirsd panel
i expl anatBRARIERS AoroRElarnd VeLaet GBIt iR CRRRTERG ISnBOREATE a5
same bulb were accomplished, and the symbol X represents Samples 10

to 14 which are the comparative examples wherein at least one

of the desired mechanical strength and weight reduction required

for a glass bulb was not accomplished. The dotted lines shown
inFig. 5 denote graphs of: h=0.07D, h=0.11D, t=0.015D, t=0.025D,
tXh=(D/25.4)*, and tXh=(D/25.4+3)%, respectively.

Table 2 shows data of a panel for cathode ray tube of which
effective screen diameter D along the diagonal axis of the glass
panel is 600 mm (25 inches), aspect ratio is 4:3, center wall
thickness of the face portion is 14.8 mm, and minimum average
radius of curvature of the outer surface of the face portion
is 30,000 mm.

In Table 2, the panels for cathode ray tube according to
the present invention represented by Samples 2 to 9 resulted
in that the weight was reduced by about 1 kg at the maximum
compared to the conventional panel for cathode ray tube of Sample
1, and that the vacuum tensile stress at the seal edge portion
when used as a glass bulb was less than the standard value of
8.4 MPa for all Samples. Further, in the panels for cathode ray
tube according to the present invention, the amount of
inclination/deformation of the skirt portion immediately after
forming was much suppressed compared to the conventional panel

for cathode ray tube of Sample 1.

Samples 10 to 14 show comparative examples, and as for
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as those described above will be denoted by the sane reference nunerals and
expl anations thereof will be omtted. In drawi ngs, the reference nuneral
"h" denotes a distance along the tube axis in the short axis of the glass
panel 10 from a contact between an effective screen end of the inner
surface of the glass panel 10 and the blend R portion 12 to the seal edge
surface 14 of the skirt portion 13, which is then defined as the | ength of
the skirt psampbes 1Theo 1ef, ertenngh thewedlght wasleeduesda@ipireded ISampiekness
of the seal edge surface 14 of the skirt portion 13. d ass panels for

cat hode rayltobethe corniventionaheexamplbayt ithweas iimpossibdenar suppreglsass
panel s as conparative exanples were individually manufactured. After

measuri ng thBeiaqmm $ensddle gtress fumdiessahbanchi4 MPaa fABNEIT Sathpd eseck
to each gl a; anel thereblg maki ng a gl ass bul b, the air was exhausted from
the interi of t%é‘ileﬁ‘f‘,ogn‘bo PRYABLVR AR 1 ehsi though dshe aqumtensiiledge

Vechani cal SCTeRg s S UPRISRRPd it 1nge EhaRudr Sipg: rEncid ddRORS iPAcuum
o roncEaSr At AE RDSLELIH o Sng RO Pt Tl S L Lo
stress val ugoR¢aRt BoRsh abximSle.

Fig. 6 is a graph showing the data of Table 2 wherein the
horizontal axis represents "t" and the vertical axis represents
"h". The symbol A represents Sample 1 which is the conventional
éxample, the symbol O represents glass panels of Samples 2 to
9 according to the present invention wherein the desired
mechanical strength and weight reduction required for a glass
bulb were accomplished, and the symbol X represents Samples 10
to 14 which are the comparative examples wherein at least one
of the desired mechanical strength and weight reduction required
for a glass bulb was not accomplished. The dotted lines shown
inFig. 6 denote graphs of: h=0.07D, h=0.11D, t=0.015D, t=0.025D,
tXh=(D/25.4)?, and tXh=(D/25.4+3)?, respectively.

Table 3 shows data of a panel for cathode ray tube of which
effective screen diameter D along the diagonal axis of the glass
panel is 760 mm (32 inches), aspect ratio is 16:9, center wall
thickness of the face portion is 19.0 mm, and minimum average
radius of curvature of the outer surface of the face portion
is 100,000 mm.

In Table 3, the panels for cathode ray tube according to
the present invention represented by Samples 2 to 8 resulted

in that the weight was reduced by about 1.9 kg at the maximum
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seal edge portion when used as a glass bulb of each glass panel for cathode
ray tube, for four glass panels for cathode ray tube having different
effective screen dianmeters D along the diagonal axis of the glass panel. In
each Table, Sanple 1 is a 8 conventional exanple. Table 1 shows data of
a panel for cathode ray tube of which effective screen dianeter D along the
di agonal axis of the glass panel is 510 nm (21 inches), aspect ratio is

4:3, cent ercomparédicekilassonlrehfeohalt Hanult £61 daﬁ:hb'éleﬂfa)]{ abed HsamPle
average radius of curvature of the outer surface of the tace portion is

33,000 mMm 1p akmsblvhat, theevpenahsténsilaistessr ay théeseal adyenpord ibhe
present invention represented by Sanples 2 to 9 resulted in that the wei ght
was reducedvien abwed s leg glasshbulkbxwasnlesspthan the tdtansand valaeabfpanel
for cathode ray tube of Sanple 1, and that the vacuumtensile stress at the
seal edge pbrdMRR fREMLLSampdes - gl BREther b iRathe panelf forrathedr zay

value of 8.4 MPa for aJ]l Sanples. Further, in the panels for cathode ray
tube according to the present invention, the amount of

inclination/deformation of the skirt portion immediately after
forming was much suppressed compared to the conventional panel
for cathode ray tube of Sample 1.

Samples 9 to 13 show comparative examples, and as for
Samples 9 to 11, though the weight was reduced compared to Sample
1 of the conventional example, it was impossible to suppress
the vacuum tensile stress to less than 8.4 MPa. As for Samples
12 and 13 of comparative examples, though the wvacuum tensile
stress was suppressed to less than 8.4 MPa, it was impossible
to reduce the weight less than that of Sample 1 of the
conventional example.

Fig. 7 is a graph showing that the data of Table 3 are
plotted, wherein the horizontal axis represents "t" and the
vertical axis represents "h". The symbol A represents Sample

1 which is the conventional example, the symbol O represents

glass panels of Samples 2 to 8 according to the present invention
wherein the desired mechanical strength and weight reduction
required for a glass bulb were accomplished, and the symbol X
represents Samples 9 to 13 which are the comparative examples
wherein at least one of the desired mechanical strength and

weight reduction required for a glass bulb was not accomplished.
The dotted lines shown in Fig. 7 denote graphs of: h=0.08D,

h=0.11D, t=0.015D, t=0.020D, tXh=(D/25.4)?, and tX

12



tube according to the present invention, the anmount of _
inclination/deformation of the skirt portion inmediately after form ng was
much suppressed conpared to the conventional panel for cathode ray tube of
Sample 1. Sanples 10 to 14 show conparative exanples, and as for Sanples 10
to 12, though the weight was reduced conpared to Sanple 1 of the _
conventional exanple, it was inpossible to suppress the vacuumtensile

stress to | Di/23N 4824 s\Pq. réspé@tivalp| es 13 and 14 of conparative
exanpl es, t%(s)lﬁgh t he vacyﬁmtengi | e stress was suppressed to less than 8.4

MPa, it was inposJable 4 ahovdudathef agpaidl Fegscdtisid kay BibSedlRidn of
the conventional exanple. Fig. 5 is a graph showng the data of Table 1

wher ei n t he efffieictdveascrees digmedsanDsaldarg dhd disgorml hgdb akither gpassent s
9 "h". The s nbol_%err] represents Sanple 1 which is the conventional
exanpl e, th@ &F fefmm ddehes ) gl aspephnertiofissdtpPescenterwall
according tq.the present invention wherein the desired nechanical strength
and wei ght %@dﬁ et ‘?gﬁaﬁrﬁfﬁ BPTHigN 46520 mm, and minimum average radius

of curvature of the outer surface of the face portion is 50,000
mm.

In Table 4, the panels for cathode ray tube according to
the present invention represented by Samples 2 to 8 resulted
in that the weight was reduced by about 2 kg at the maximum
compared to the conventional panel for cathode ray tube of Sample
1, and that the vacuum tensile stress at the seal edge portion
when used as a glass bulb was less than the standard value of
8.4 MPa for all Samples. Further, in the panels for cathode ray
tube according to the present invention, the amount of
inclination/deformation of the skirt portion immediately after
forming was much suppressed compared to the conventional panel
for cathode ray tube of Sample 1.

" Samples 9 to 13 show comparative examples, and as for
Samples 9 to 11, though the weight was reduced compared to Sample
1 of the conventional example, it was impossible to suppress
the vacuum tensile stress to less than 8.4 MPa. As for Samples
12 and 13 of comparative examples, though the vacuum tensile
stress was suppressed to less than 8.4 MPa, it was impossible
to reduce the weight less than that of Sample 1 of the
conventional example.

Fig. 8 is a graph showing that the data of Table 4 are

plotted, wherein the horizontal axis represents "t" and the

13



bul b were acconplished, and the synmbol X represents Sanples 10 to 14 which
are the conparative exanples wherein at | east one of the desired nechanical
strength and wei ght reduction required for a glass bulb was not

acconpl i shed. The dotted |ines shown inFig.5 denotegraphs of: h=0.07D,
h=0.11D, t=0.015D, t=0.025D, tXh=(D/25.4)[err], and tXh=(D/25.4+3)[err],
respectively. Table 2 shows data of a panel for cathode ray tube of which
effective sveeehcdlaaeierrdprdsuipd ve"di agRaasym¥oB Af répredbRes fiafisle i S
600 mm (25 inches), aspect ratio is 4:3, center wall thickness of the face
portion is l4wBiahm iantheri connentienalyexanples, dfhe wywbiolr © ofegresantser
surface of the face portion is 30,000 nm In Table 2, the panels for

cat hode ray9iaBe PANGIHPESamplafe2 fre8ancending terthepresent dnvgntsan! es

2 to 9 resultied in at .t he i ght., was reduced by about 1 kg at the maxi num
conpared to" ﬁﬁeﬂranégﬁt?%ﬁ%ﬂ“\’!\%a‘ﬂ%?h?ﬁciﬁt%%“‘? M B FfICt iomy
that the vacuumtegs%l e stress g}h&bhe seal edge_ portion when used as a

r

gl ass bul b WEFUEEY 1957 Hess Heys| aec P%?-ﬁl_“ﬁ#’a gng the sSH‘FPﬁf-e%‘.

[ A | £_presen
Tnvent! on, | TRECSReREs SSaRELERIS TP 1sunidha O ehE nniae fve S e
| medi at el ywakk8inf 8E M 8Fs¥OSnELEE EHOPEESSFEG CREPRASELAL LB Pl 814 onal

panel
weight reduction required for a glass bulb was not accomplished.

The dotted lines shown in Fig. 8 denote graphs of: h=0.08D,
h=0.11D, t=0.015D, t=0.020D, tXh=(D/25.4)?, and tX
h=(D/25.4+2.5)?, respectively.

Figs. 5 to 8 revealed that in the case of the glass panels
whose effective screen diameters D(mm) along diagonal axis of
the glass panel are 510 and 600, i.e., those having D in the
range of approximately 500 < D < 650, the desired mechanical

strength and weight reduction required for a glass bulb can be

accomplished by setting "t" and "h" in the ranges of 0.07D <
h = 0.11D, 0.015D = t = 0.025D and (D/25.4)? £ tXh <
(D/25.4+43)%, and that in the case of the glass panels whose
effective screen diameters D(mm) along diagonal axis of the glass
panel are 760 and 860, i.e., those having D of 650 or more, the
desired mechanical stréngth and weight reduction required for
a glass bulb can be accomplished by setting "t" and "h" in the
ranges of 0.08D < h < 0.11D, 0.015D < t S 0.020D and (D/25.4)
= tXh =(D/25.4+2.5)%.

In addition, when the glass wall thickness t of the seal

edge surface of the skirt portion and the center wall thickness

of the face portion of the present invention are compared, the

14



for cathode ray tube of Sanple 1. Sanples 10 to 14 show conparative

exanpl es, and as for 10 Sanples 10 to 12, though the wei ght was reduced
conpared to Sanple 1 of the conventional exanple, it was inpossible to
suppress the vacuumtensile stress to |l ess than 8.4 MPa. As for Sanples 13
and 14 of conparative sanples, though the vacuumtensile stress was
suppressed to less than 8.4 MPa, it was inpossible to reduce the weight

l'ess than tfeimef 1§a§ﬂb§1ér0ttnémr@mxee&tonad:h@,arml fas bchf Hrieéd ¥n@caph
showi ng the data of Table 2 wherein the horizontal axis represents "t" and

the verti cadesiiéd mephangehl siYengtitecay ecdcli tevdd eophatmtich Chepllask

whi ch is the conventional exanple, the synbol [err] represents glass panels
of Sanpl es @alb thixiowess rgofothasqrlkssige snréaceoaf vibiee & ki rth @odddiomed
mechani cal strength and wei ght reduction required for_a glass bulb were
acconpl i shets smailler hamdhexceabesswald thipkness of dhey faae Poatdophe
conparative exanples wherein at | east one of the desired nmechani cal
strengt h arRf vER¢HPaRRH ERY FRTRRAR rcay tube.

(Utility in the Industrial field)

According to the glass panel for cathode ray tube of the
present invention, by setting the distance h along the tube axis
in the short axis of the glass panel from a contact between the
effective screen end of the inner surface of the glass panel
and the blend R portion to the seal edge surface of the skirt
portion, the glass wall thickness t of the seal edge surface,
and the product thereof in the predetermined ranges, it is
possible to reduce the weight by shortening the skirt portion
while retaining the mechanical strength as a glass bulb, as well
as to suppress the deformation amount of the skirt portion

immediately after forming.

15



for a glass bulb was not acconplished. The dotted |ines shown inFig.

6denot egr aphs of:
and tXh=(D/ 25.4+3)[err],

wal |

h=0. 07D, h=0.11D

t =0. 015D,

Is 760 mm (32 inches),
t hi ckness of the face portion is 19.0 nm and m ni nrum average radi us

t =0.

aspect

025D,

tXh=(D/25.4)[err],
respectively. Table 3 shows data of a panel
cat hode ray tube of which effective screen dianeter
axi s of the glass panel

for
D al ong the di agonal

ratio is 16:9, center

of curvat urgypife tthe outer surface of the face portion is 100,000 nm In
Tabl e 3, the panels for cathode ray tube according to the present invention
represented by Sanples 2 to 8 resulted in that the weight was reduced by
about 1.9 kg—at—the—radtm- -6 toof he _Eflﬁlvcvéé ofe—panet—fof
cat hode r gy Sambde of SS‘errtm@g’ih ;f} E‘EE aq;g %Qut: Qé{;lsg $the@st wwighthe
seal edge |por¥4-on wWhenh@™¢d aj was an f{he stkgidard
val ue of & ZWPa for ati Sanmp es ‘Furrner in’the anels tor car hode ray
t ube accordinglto 1 he 5?e§ent |nvent3191 the amourft « df 10.8
inclinati gn/deformati on_of the SKirt_portion i med ery aijter jorm ng |was
much suppriess conparéa’ o the conﬁ%falonal panel a% {0.£n

3 55.0 8.0 7.8 10.0

4 49.0 9.0 7.2 9.9

5 48.0 10.8 6.8 10.5

o 6 43.0 12.0 6.9 10.6

7 43.0 10.0 8.3 9.8

8 40.0 11.0 8.3 10.0

9 37.0 12.0 8.3 10.3

10 55.0 7.0 8.6 9.7

11 40.0 8.5 8.8 9.6

12 35.0 12.5 8.5 10.4

13 51.0 11.5 6.4 10.8

14 40.0 13.5 6.5 10.9

\/
Effective screen area on diagonal axis: D = 510 mm

Minimum value of outer surface average radius of

curvatu

re: 33,000

mm

Center wall thickness of face portion: 15 mm
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for.cathode ray tube of Sanple 1. Sanples 9 to 13 show conparative

exanpl es,

and as for

Sanples 9 to 11,
conpared to Sanple 1 of the conventiona

exanpl e,

t hough t he wei ght was reduced
it was inpossible to

suppress the vacuumtensile stress to less than 8.4 MPa. As for Sanples 12

and 13 of conparative exanpl es,
suppressed to |l ess than 8.4 Mra,
| ess than tihd1e0f2 Sanple 1 of the conventi onal

exanpl e.

t hough the vacuumtensile stress was
It was i npossible to reduce the wei ght
Fig. 7 is a graph

showi ng that the data of Table 3 are plotted, wherein the horizontal axis
represents "t" and the vertical axi s represents "h". The synbol [err]
r epr esent s—Sawpte—t—whi-ch—s Mnéﬂggi OReH—e- woxanp éc“fjgb syel—ferr}
representy glampde paskirs ldngSa y’élh ccq_'rg e | raeskmeight
i nvent i on [wheliei n {he ®ewired| MEChe esgf i ﬁﬂ% wer ght rethedtion
requi red flor—a gtass bul b wergaccon ||sneu anU’[ne Symbof—X T EpT ESEM|S
Sanples 9 |to 1B which &Pelthe|conpar®td ve exanpl es’ vherein|at 1¥b® ond of
t he desirgd mechanical _strengih and Wel ght rjeduction_requited 1.0r .a gl dss
bul b was rot COHD|ISﬁ@d0 The dottetr?i nes shown Fig. 7 de gr aghs
of : h=0. 08D, ﬁ-OTl ‘g U’OI5 1 (L§¥§Hl [err] ?:§[N251zf1er{4:0and t
[err] 12
4 55.0 12.0 7.8 14.5
5 55.0 10.0 8.2 13.8
A 6 52.0 11.0 8.3 13.9
7 51.0 13.0 8:3 14.2
8 47.0 14.5 8.0 14.7
9 45.0 13.0 8.3 14.0
10 66.0 8.5 8.8 14.0
11 50.0 10.0 8.6 13.6
12 41.0 14.5 8.6 14.4
13 58.0 12.5 7.6 14.8
14 51.0 15.5 6.4 15.2
x/
Effective screen area on diagonal axis: D = 600 mm

Minimum value of outer surface average radius of

curvature

30,000 mm

Center wall thickness of face portion: 14.8 mm

17



h=(D/ 25. 4+2.5)[err], respectively. Table 4 shows data of a panel for

cat hode ray tube of which effective screen dianeter D al ong the di agonal
axis of the glass panel is 860 mm (36 inches), aspect ratio is 16:9, center
wal | thickness of the face portion is 20 mm and m ni rum aver age radi us of
curvature of the outer surface of the face portion is 50,000 mm In Table
4, the panels for cathode ray tube according to the present invention
represent edpyisagples 2 to 8 resulted in that the weight was reduced by
about 2 kg at the maxi mum conpared to the conventional panel for cathode
ray tube of Sanple 1, and that the vacuumtensile stress at the seal edge

portion mhen—used—as—g,gLass_buLb_mas_Less_L - - d_MaLue_aL_8:4
R e ey L o b ST O
skirt portfomrTmrediatety—aftet 1u.u.ug was—freeh aupplcaac conpatred—to t he
convent i ongl p&ne! f or 8%abhode ray ilubd of Sanple 1.2Sanplds 9 26.23 shiow
conparativ exgnpltb, %qgsdb fror 11.5 7.5 25 .6
3 75.0 12.0 7.7 25.1
4 74.0 13.5 7.3 25.7
5 70.0 | 13.0 7.9 25.2
s 6 68.0 14.7 7.5 25.9
7 65.0 14.0 8.3 25.2
8 62.0 14.5 8.3 25.2
9 81.5 10.5 8.6 25.4
10 67.0 12.5 8.4 24.7
11 57.0 15.0 8.6 25.0
12 77.0 14.5 6.9 27.0
13 68.0 16.0 6.9 26.5
Y Effective screen area on diagonal axis: D = 760 mm

Minimum value of outer surface average radius of
curvature : 100,000 mm

Center wall thickness of face portion: 19.0 mm

18



Samples 9 to 11, though the weight was reduced conpared to Sanple 1 of the
conventional exanple, it was inpossible to suppress the vacuumtensile
stress to less than 8.4 MPa. As for Sanples 12 and 13 of conparative
exanpl es, though the vacuumtensile stress was suppressed to less than 8.4
MPa, it was inpossible to reduce the weight |ess than that of Sanple 1 of
the conventional exanple. Fig. 8 is a graph showing that the data of Table
4 are plottBablehérein the horizontal axis represents "t" and the 13
vertical axis represents "h". The synmbol [err] represents Sanple 1 which is
t he conventional exanple, the synbol [err] represents glass panels of
Sanples 2 [6_8 accqgrdin ' ]

nechani _cal s?ﬁ@ﬂ@t H s&l’lgﬁ%\%‘?‘ﬁ}‘ft 3:253&%%3@%5 Jr%ﬁ?ﬁ:ﬁ:ﬁ a%g‘”rﬁmﬁéﬁl"-e
acconpl i shed, ~ahd tlhe ol X repregants Sappl es @whp 13 i ch (§8k t he
e A ohy o o302 o e 1208 er o] o o8 b um mor 7
acconpl i shed. Fhe dottgd lsineg showpsip Fig. |8 dengle grapRs of ; Nz0. 08D,
3 85.1 13.5 8.0 35.6
4 84.0 15.0 7.9 36.5
5 79.8 14.5 8.2 35.0
o 6 78.0 16.5 7.3 36.8
7 76.9 15.5 8.3 36.0
8 73.0 16.0 8.3 35.5
9 93.3 12.0 o 9.2 35.4
10 74.0 14.5 8.5 34.7
11 65.0 17.0 8.6 35.0
12 85.0 6.0 7.0 37.2
13 78.0 18.0 7.0 37.2
- Effective screen area on diagonal axis: D = 860 mm

Minimum value of outer surface average radius of
curvature : 50,000 mm

Center wall thickness of face portion: 20 mm
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h=0. 11D, t=0.015D, t=0.020D, t [err] h=(D/25.4)[err], and t[err]
h=(D/ 25.4+2.5)[err], respectively. Figs. 5to 8 revealed that in the case
of the glass panels whose effective screen diameters D) al ong di agonal

axis of the glass panel are 510 and 600, i.e., t [ il t he range
of approximately 500 [err] D < 650, the desired lmumullﬁumu th and
wei ght reduction required for a glass bulb can be*r acconpl fshéd by setting
"t" and "h"waATrti® cexoe afsP. 07D [err] h [err] 0.11D, 0.015D [err] t
[err] 0.025D and (D/25.4)[err] [err] t [err] h [err] (D/25.4+3 )[err], and
that in the case of the glass panels whose effective screen dianeters D
(nmm al ong diagonal axis of the glass panel are 760 and 860, i.e., those
having D of1650 & giass panelciir aathadetawtuhe aanur isindgei ght
reduction required for a glass bulb can be acconplished hy setting "t" and

"h" in the ranges?dfage RAFLgn |of, gubstantipldy geptangudiar) shapsir pod. 020D
1he LS Il AL b R el 2 B B
and the cenbSreyBhiyill £50FaR K S RRP ARG JLa P bulBiE | N
for sealing with a funnel, _
wherein an effective screen diameter D(mm) of the glass
' panel along a diagonal axis thereof is in the range of 500 <
D < 650;
an average radius of curvature of an outer surface of the
face portion is more than or equal to 10,000 mm in any radial
direction passing the center of the face portion; and
a distance h(mm) along a tube axis from a contact between
an effective screen end of an inner surface of the glass panel
and the blend R portion to the seal edge surface at least in
a short axis of the glass panel, and a glass wall thickness t

(mm) of the seal edge surface satisfy the relationships of: 0.07D

< h £ 0.11D, 0.015D0 £ t £ 0.025D and (D/25.4)> £ tXh S

(D/25.4+3)2,

2. A glass panel for cathode ray tube comprising:
a face portion of substantially rectangular shape; and
a skirt portion connected with a periphery of the face
portion via a blend R portion and having a seal edge surface
for sealing with a funnel,
| wherein an effective screen diameter D(mm) of the glass

panel along a diagonal axis thereof is more than or equal to
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former is smaller than the latter. Thus, it was confirnmed that desired
mechani cal strength can be achi eved even t hough—the gtass Wal T thi ckness t

of the seal edge surface of the skirt portion | he center
wal | thickness of the face portion of the panem‘!@ﬂm”m‘“)ﬂmm t ube.
(Utility in the Industrial field) According to cglass panel for cathode
ray tube of the present invention, by setting the distance h along the tube
axis in the®SRert axis of the glass panel froma contact between the
effective screen end of the inner surface of the glass panel and the bl end

) g
R portion to the $BaRvVehdge Jadidtseoffcurratyre ofhapowker s ffcasofikhe

thi ckness t of the seal edge surface, and the product thereof in the,
pr edet er ni ngécﬁaﬁﬁgi,lopt 1psmapeHan 9, q"l?(ﬂﬁcé:p IJrg RA0GRR BD ARB¥>GEXY t he

vl 1 as o Supsekdbr BaSsdng? thet sRREREIRE"bnS, KEOY PoPEfel 8% et at ol y
after form ng. a'@Ps€adce h(mm) along a tube axis from a contact between

an effective screen end of an inner surface of the glass panel

and the blend R portion to the seal edge surface at least in

a short axis of the glass panel, and a glass wall thickness t

(mm) of the seal edge surface satisfy the relationships of: 0.08D

"
= h £ 0.11D, 0.015D £ t = 0.020D and (D/25.4)? £ tXh =<
(D/25.4+2.5)2.

3. The glass panel for cathode ray tube of claim 1 or 2,
wherein the glass wall thickness of the seal edge surface is
smaller than a center wall thickness of the face portion of the
glass panel for cathode ray tube.

N
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Sample Skirt length Wall thickness of Maxi num vacuum Panel weight No.

h{ mm) seal edge surface tensile stress (kg) No.

t(nmm (MPa) 1 69. 0 9.0 4.3

10.8 2 55.0 9.0 5.9 10.3 3

55.0 8.0 7.8 10.0 4 49.0

9.0 7.2 9.9 5 ' 48. 0 10. 8

6.8 ABSTAAST60F THE DASCHOSURE 12.0 6.9

10.6 7 43.0 10.0 8.3 9.8 8

40.0 11.0 8.3 10.0 9 37.0

12.0 8.3 10.3 10 55.0 7.0

8.6 oIn aiglass panglofor cathode &&ay tube of whicB e¢ffective
9.6 12 35.0 _. 12.5 . 8.5 | 10. 4 13
51.0 screencdiameter D algng the diagonal} axisg pf the glass panel

13.5 Ef fective screen area on di agonal

axis: D = 518 W??Atﬁﬁaﬁuﬁf\%ﬂ‘l?el 5’%0%@9&‘“'56?#&%‘@% Fgeipgypfcwrvature
curvature: 8% ngom%refaé@lolf Elh}.gclz(geggr'g{or{ 5° i%o{ntoir%ni.:halx? g}ﬂ elq%al
to 10,000 mm, when a distance h along a tube axis from a contact
between an effective screen end of an inner surface of the glass
panel and a blend R portion 12 to a seal edge surface 14 is defined
as a length of a skirt portion 13, and a glass wall thickness
of the seal edge surface 14 of the skirt portion is defined as
t, ranges of h and t are specified by ratios with respect to
the effective screen diameter D, and a product of h and t is
also specified to satisfy a predetermined range in relation to
the effective screen diameter D. In this way, deformation of
the skirt portion due to inclination is suppressed, reduction
in mechanical strength due to shortening of the skirt portion
.is compensated by the glass wall thickness of the seal edge
surface, and thus weight reduction of the glass panel is
accomplished while retaining the predetermined mechanical

strength.
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Table 2 Sanple Skirt length Wall thickness of Maximum vacuum Panel

wei ght No. h( mm) seal edge surface tensile stress (kg) No.
t(nmm (MPa) 1 76.1 9.5 7.0
14.8 2 66. 0 9.5 7.5 14.3 3
59.0 9.5 7.9 14.0 4 ' 55.0
12.0 7.8 14.5 5 55.0 10.0
8.2 13.8 6 52.0 11.0 8.3
13.9 7 51.0 13.0 Fig_l 8.3 14.2 8
47.0 14.5 8.0 14.7 9 45.0
13.0 8.3 14.0 10 66. 0 8.5
8.8 14.0 11 50.0 10.0 8.6
13.6 12 41.0 14.5 8.6 14. 4 13
58.0 12.5 7.6 14.8 14 51.0
15.5 6.4 Fﬁ' lb.A‘Ep?ECTTWNrfnﬁﬁhﬁ+€qrea on di agonal axis:
D = 600 nm | ' LU

12

13

Fig.2




M ni mum val ue of outer surface average radius of curvature : 30, 000 mMm
Center wall thickness of face portion: 14.8 mm 17 Table 3 Sanple Skirt

| ength Wal |l thickness of Maxi mum vacuum Panel wei ght Sanpl e h( nm
seal edge surface tensile stress (kg) No. t(mm
(MPa) 1 85.5 11.5  FRig.3 7.2 26.0 2
-81.5 11.5 7.5 ) 25.6 3 75.0
12.0 7.7 25.1 4 74.0 13.5
7.3 25.7 5 70.0 13.0 7.9
25.2 6 68.0 14.7 7.5 . 25.9 7
65. 0 14.0 8.310 2542 8 1 62.0
14.5 : 10.5
8.6 8.4
24.7 11 13 25.0
—
Fig.4
compressive
stress
11 1 . 11
tensile ‘}I tensile
stress /18 ! 2/ _a\_ stress
/. 3yl —
< - ~
13 ' 13
I ’
compressive compressive
stress ’ stress
long axis short axis




12 77.0 14.5 6.9 27.0 13 68. 0
16.0 6.9 26.5 Effective screen area on di agonal axis:
D = 760 mm M ni rum val ue of outer surface average radi us of curvature

100, 000 mm Center wall thickness of face portion: 19.0 nm 18 Tabl e 4
Sanple Skirt length Wall thickness of Maxi num vacuum Panel wei ght Sanpl e

Skirt length seal edge surface tensile stress No. h( mm)
t(mm (MPa) (kg) 1 . 97.2 13.5
7.4 37.0 2 03.3 Fig.bizs 7.7
36.5 3 85.1 13.5 8.0 35.6 4
84.0 15.0 7.9 36.5 5 79.8
14.5 8.2 _ 35.0 6 78.0 16.5
7.3 36.8 7 76.9 15.5 8.3
36.0 8 73.0 16.0 8.3 35.5
(h)
10 s s
60 R !
"""""" 1 o N
1“ “ X E
°0 L o :
: I“ o \‘ :
. o, |
40 Pox .. © Yo X
—E ..‘-b- ° i— ‘..'
""""""" C TS U T
30 i
— E |

6 7 8 9 10 11 12 13 14 15 (t)



9 93.3 12.0 9.2 35.4 10 74.0

14.5 8.5 34.7 11 65.0 17.0
8.6 35.0 12 85.0 16.0 7.0
37.2 13 78.0 18.0 7.0 - 37.2 Effective

screen area on diagonal axis: D = 860 nm M ni num val ue of outer surface
average radius of curvature : 50,000 r@ ter wall thickness of face
portion: 20 mm 19 VWHAT |I'S CLAI MED 'S5 4% A gl ass panel for cathode
ray tube conprising: a face portion of substantially rectangul ar shape; and
a skirt portion connected with a periphery of the face portion via a blend
R portion and having a seal edge surface for sealing wwth a funnel, wherein
an effective screen dianeter D(mm) of the glass panel along a diagonal axis
thereof is in the range of 500 [err] D < 650;

(h)
80 E
|
~ 70 R RN ]
___________ ‘_‘.)..(_-EL._O_-_.‘.‘..\.__-____..__..___-___...é_----_---.
60 E.\‘O “\‘ x i
§ ‘p.‘ o s, %
] « 0 !‘ [}
: ) O "« 4
50 LX T, Teod
| . O,
: .Q o : .‘.
: .f..
~ 7T 8 9 10 11 12 13 14 15 16 17 (t)



an average radius of curvature of an outer surface of the face portion is
nore than or equal to 10,000 mmin any radial direction passing the center
of the face portion; and a distance h(m) along a tube axis froma contact
bet ween an effective screen end of an inner surface of the glass panel and
the blend R portion to the seal edge surface at |least.in a short axis of
the gl ass panel, and a glass wall thickness t (m) of the seal edge surface
satisfy the relationships of: 0. 07D [err] h [err] 0.11D, 0.015D [err] t
[err] 0.025D and (D/25.4)[err] [err] t [err] h [err] (D/25.4+3 )[err]. 2.
A gl ass panel for cathode ray tube conpgi s%ng: a face portion of
substantially rectangul ar shape; and g?éngt portion connected with a

peri phery of the face portion via a blend R portion and having a seal edge
surface for sealing with a funnel, wherein an effective screen dianeter
D(mm of the glass panel along a diagonal axis thereof is nore than or
equal to 20 650;
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an average radi.us of* curvature of an outer surface of the face portion is
nore than or equal to 10,000 nmin any radial direction passing the center
of the face portion; and a distance h(nm) along a tube axis froma contact
bet ween an effective screen end of an inner surface of the glass panel and
the blend R portion to the seal edge surface at least in a short axis of
the gl ass panel, and a glass wall thickness t (nm of the seal edge surface
satisfy the relationships of: 0. 08D [err] h [err] 0.11D, 0.015D [err] t
[err] 0.020D and (D/25.4)[err] [err] tliﬁg h [err] (D/25.4+2.5)[err]. 3.
The gl ass panel for cathode ray tube o ‘am1 or 2, wherein the gl ass
wal | thickness of the seal edge surface is smaller than a center wall
t hi ckness of the face portion of the glass panel for cathode ray tube. 21
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