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-BACKGROUND OF THE I NVENTION Field of the Invention

i nvention relates, for exanple, to a color picture tube of af¥@?§ éé%
receiver for househol duse, acol orpicturetubeofaconputernonitor and color

di splay‘and a glass bulb for color picture tube used in these col or

pi cture tubes. Description of the Related Art A col or picture tube
is used in a variety of apparatuses flor househol d use and industrial use
such as television color pictUre tube conputer nmoni tor and_  col or display

or the Like, In general | ass_hul form ng a col or i ture tube is
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joined wth a glass bonding agent. At the internal surface of face plate,
light emtting material |ayer is provided

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates, for example, to
a color picture tube of a television receiver for
household use, acolor picture tube of a computer monitor

and color display and a glass bulb for color picture
tube used in these color picture tubes.

Description of the Related Art

A color picture tube is used in a variety of
apparatuses for household use and industrial use sutch

as television color picture tube, computer monitor and

color display or the like. In general, a glass bulb

forming a color picture tube is formed of a face plate
and a funnel and the face plate and funnel are joined

with a glass bonding agent. At the internal surface

offaceplate,1ightemittingmateria11ayerisprovided
to emit the lights of three colors of red, green and
blue. Moreover, a color selection mask is provided
opposed to the internal surface of the face plate within

the glass bulb.

With enlargement in size of color picture tube,

it is requested to use a face plate having a flat surface



to emt the lights of three colors of red, green and blue. Moreover, a
-col or selection mask is provided opposed to the internal surface of the
face plate within the glass bulb. Wth enlargenent in size of

col or picture tube, it is requested to use a face plate having a flat
surface

- 2- of a glass bulb in order to
satisfy the requirenent for distorti%n-free and nore natural display.
The color picture tube having such™a“fl"at face plate is already known,

for exanple, by the Japanese Patent Application Laid-Open No. HEl 7-99030.
The col gre pi c t di sc I p thi p : |d.catj S
provi degJ f\Mth r#%ggﬁ'l %Ql?lngl Egl hg%ggﬁ g? §|a2‘s£§p ne %nggag}]ffgglésrﬁgd%gvgnask
provi ded, opposed,to the flat glass panel in_thi.s bulb. However, in
t he cm<ﬂlggeﬁﬁh°ﬁn£fﬁ$w MPES na%ural glspgay. The cofgr

picture tube having such a flat face plate is already

known, for example, by the Japanese Patent Application

Laid-Open No. HEI 7-99030. The color picture tube

disclosed in this Japanese patent application is
provided with a bulb including a flat glass panel and

a flat shadow mask provided opposed to the flat glass

panel in this bulb.

However, in the color picture tube having a flat
glass panel disclosed in the Japanese patent application

laid-open No. HEI 7-99030, it is difficult to give

uniform tension in both horizontal direction (X
direction) and vertical direction (Y direction) of the
color selection mask and a newly designed facilities

which are different from the existing one to a large

extend will be required. Moreover, it is alsodifficult

to prevent vibration of color selection mask caused by
the vibration applied from external side, easily
resdlting in-a problem of deterioration of display

quality due to vibration of the color selection mask.

In addition, since the thickness of the flat glass panel

is uniform, so-called the arch effect is not provided

and strength of the glass panel for external mechanical



gl ass panel disclosed in the Japanese patent application |[|aid-open No. HE
7-99030, it is difficult to give uniformtension in both horizontal
direction (X direction) and vertical direction (Y direction) of the color
sel ection mask and a newy designed facilities which are different from
the existing one to a large extend will be required. Mreover, it is also
difficult to prevent vibration of col er 3sel ecti on mask caused by the
vibration applied fromexternal side, easily resulting in a problem of

deterioration of display quality due to vibration of the color selection
mask. sheaddiitsi arg t Bencd dwea tHi dknass e semmef { atlgltas < pamep thijask

uni form so-called the arch effect is not provided and strength of the
gl ass papehsfsobaaxé erpal opachni€acquire the sufficient strength  -3-
shock is rather lowand it is essential to forma thick glass panel in
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panel asawhol el sf or med
thick as explained above, not only distortion of image
increased due to refraction of 1light at the glass panel

but also weight of the color picture tube as a whole

is increased. Here, the arch effect means that when

the face plate of the glass bulb is projected toward
outside, if a mechanical shock is applied to the frame
plate from external side, a compressing force is applied

to the internal surface of the face plate and thereby

the shock resistance property of the face plate is
increased. When an external mechanical shock is
applied to the face plate of the flat glass bulb, the
face plate may be broken easily because a tensile force
is applied to the internal surface of the face plate.
SUMMARY OF THE INVENTION

It is therefore a first object of the present
invention to provide a glass bulb for color picture tube
having a flat external surface and higher mechanical

shock resistance characteristic. Moreover, it is a

second object of the present invention to provide acolor
picture tube which uses a flat external surface and

assures higher mechanical shock resistance



t hick as expl ai ned above, not only distortion of inage increased due to
‘refraction of light at the gl ass panel but also weight of the color

pi cture tube as a whole is increased. Here, the arch effect nmeans that
when the face plate of the glass bulb is projected toward outside, if a
mechani cal shock is applied to the frame plate fromexternal side, a
conpressing force is applied to the integfnal surface of the face plate and
thereby the shock resistance property of the face plate is increased.
When an external nechanical shock is applied to the face plate of the flat

lass b f | an. easil e g
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ace of the face pl

SUMVARY . [ therefore first .object f t he
present Qg'a;gjgﬁt :(\:lthafscc]\%r%w‘&e 1acglta?ssis’ﬁ}ﬁ b°PSr° COFel%I t(t:_‘tur f“uabe havi ng
a flat external surface and hi gher nechani cal shock resjstance

char act eY’llsttr}‘&UtNBF‘éo‘?/‘éFluqttlpél af aspeshd eobi BOL ¥ Yi A8 hedsght Rkt i on
to provide a col or pi cture tube which uses a flat external surface and
assures Miighea trsohamEcthesitorkoresisstandeion mask even if external

vibration is applied from the external side.

In view of achieving the first object explained
above, aglass bulb for color picture tube of the present
invention is characterized in that the external surface
of the effective display area of the face plate is
substantially flat and the peripheral part in the
horizontal direction of the effective display area of

the face plate is thicker than the central area of the

effective display area.

Here, theeffectivedisplay area of the faceplate
means the face plate area on which image is actually
displayed when the glass bulb for color picture tube

is comprised into the color picture tube. Moreover,

the fact that the external surface of the effective

display area of the face plate is substantially flat

means that the area in the manufacturing error

tolerance range of face plate is flat. For example,

the manufacturing error tolerance range of the face
plate in the glass bulb of 28-inch size is about 1 to

2 mm or less. In this case, the surface of the face



-4- characteristic and noreover is easily capable of giving stable

‘characteristic to the color selection mask w thout introduction of a new
technol ogy and elimnates vibration of the color selection mask even if
external vibration is applied fromthe external side. In view of
achieving the first object explained above, a glass bulb
forcol orpi cturetubeof thepresent inventi-on is characterized in that the
external surface of the effective display area of the face plate is
substantially flat and the peripheral part in the horizontal direction of

the ef feptbve dLapbaw AL6A Ofy d0EubAre il 2t gd erilickor than:bBe central
area of e e

é
ective display area. Here, the effective display
area of the face Iateiw.n

ans the face pl ea_on, Whj ' S
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conprised into the color picture tube. Moreover the fact that the

ext er nal t Bgr o khbeeffRupin/k the HPEJFRRBEAN PFREN abB pitfe is

substantially flat )
horizontal direction from the center of the effective

display area can be expressed using the arcs or
polynomial. The curve depicted by the internal surface
of the face plate when it is assumed that the glass bulb
is held horizontally and the face plate is cut along
the vertical surface may be a straight line or may be
a curve expressed by arcs or by polynomial. When the
thickness of the peripheral area in the horizontal
directionof the effective display areaof the face plate
is assumed as T and thickness of the center area of the
effective display area as T,, it is preferable that T
= 1.2T7, to 1.3T,.

As explained above, the glass bulb for color
picture tube of the present invention can realize the
flat surface because the external surface of the

effective display area of the face plate is

substantially flat. Moreover, in regard to the

internal surface of the face plate, even if the
peripheral area in the horizontal direction of the
effective display area is thicker by 20 to 30 %(for

example, 3 to 5 mm) than the central area, the face plate



means that the area in the manufacturing error

‘plate is flat. For exanple, the manufacturing error tol erance range of
the face plate in the glass bulb of 28-inch size is about 1 to 2 mm or
less. In this case, the surface of the face

- 5- pl at ecanbevi sual | yassunedf | at perfectly. Moreover,
t hi ckness of the effective display area of

peri pheral area in the horizontal dir&tion fromthe center of the
effective

di spl ay area can be expressed using the arcs or polynom al. The
curve depicted by the internal surface of the face plate when it is

assumed™@al it$ie2dlas P 9@ UREELF hArFTBNSH IHP RN ERC T GBE DA i s cut
along the vertical surface may be a straight line or may be a curve
expressehdpear iphorr b} polkyncrirab.e Weann ttheo atthd ¢ kindsst bfl & by pecipher al
area in the horizontal direction of the effective display area of the face
plate of the refraction effect. In addition, since the

tol erance range of face

change in
the face plate toward the

peripheral area in the horizontal direction of the

effective display area of the face plate is thicker than
the central area of the effective display area, so-
called arch effect is generated. Accordingly, the glass
panel has higher resistance for external mechanical
shock and it is no longer necessary to form a thicker
face plate in order to assure higher strength for

explosion.

In view of attaining the second object of the

present invention explained above, the color picture

tube of the present invention is characterized in
providing:

(a) glass bulb having the face plate of which external
surface of the effective display area is substantially
flat; and

(b) color selection mask provided opposed to the
internal surface of the face plate within the glass bulb

to have the curvature of projection toward the face

plate.

Here, curvature of color selection mask means the

curvature of a curve depicted by cross section of the



I's assuned as T and thickness of the center area of the effective display
area as T[err], it is preferable that T = 1.2T[err] to 1.3T[err].

As expl ai ned above, the glass bulb for color pi cture tube of the present
invention can realize the flat surface because the external surface of

t he effective display area of the face plate is substantially flat.
Moreover, in regard to the internal sufface of the face plate, even if

t he peri pheral area in the horizontal direction of the effective

display area is thicker by 20 to 30 %for exanple, 3 to 5 nm than the
central ar the_face Elate

a, . . -6- .

nmayvi sua?Pﬁt?e‘as%Er]r&F?I" &t et RephehBfetPt Rdt S¢hE et PPrBi Kal8a can
be seen floated a little by nmeans of the refraction effect. In addition,
since thasspEreghéPab areati Att A R P IRAPtHF LIRSS of Thds curve

should preferably be an arc and in this case, the

curvature of the color selection mask corresponds to

an inverse number of the radius of arc. A shadow mask

and aperture grill may be listed as a type of the color

selection mask.

In the case where the aperture grill type color

selection mask is used, the color picture tube is

provided with a frame member and it is preferable that
the color selection mask is attached to the frame member

under the condition that the tension is applied in the

vertical direction.

It is not essential but is preferable for
realizing higher strength of the face plate that a resin
film is bonded at the external surface of the glass bulb

for color picture tube or of the face plate of the glass

bulbof thecolor picturetube. 1Inthepresent invention,

since the external surface of the face plate is

substantially flat, the resin film may be bonded easily

to the external surface of the face plate. The resin

film may be bonded to the face plate using, for example,

an acrylic pressure sensitive bonding agent. As aresin

film, polyethylene, polyethylene terephthalate,



effective display area of the face plate is thicker than
of the effective display area, so- called arch effect
Accordi ngly, the glass panel has higher resistance for external nechanical
shock and it is no |l onger necessary to forma thicker face plate in order
to assure higher strength for expl osion. In view of attaining the
second object of the present inventifon expl ained above, the color picture
tube of the present invention is characterized in provi di ng: (a) gl ass
bul b having the face plate of which external surface of the effective
display area is substantially flat; and b) col or sel ecti gqn mask

provi deBOJpPBEEE T @ R AP O Ly fttef hEN s MAKOE éflst'%%df'acé”bﬁa&%swnc Eiint R he

gl ass bul b to have the curvature of projection toward the face pl at e.

Here, covajat ales of iod e dyg ectihen madk redayehestregtwatere &om curve
depicted by cross section of the

instance,

the central area
I S generat ed.

it is possible to give the conductivity to
the resin film in such a degree as sufficient for

preventing charging of the face plate by bonding a

conductive material such as tin oxide (SnO,) powder to
the external or internal surface of the resin filmusing
a bonding agent consisting of silicon oxide or coating
the external or internal surface of the resin film with

a conductive material such as tin oxide for the purpose

of evaporation or sputtering. On the other hand, it

is also possible to form a hard film on the external
surface of the resin £film (surface in the opposite side

to the face plate) in order to improve surface hardness.

As a hard film, a silicon hard coat may be listed. 1In

other words, the resin film may be colored for

controlling the transmissivityof light passing through
the face plate and resin film. In addition, it is also
possible to form a non-reflection layer or ununiform
area at the external surface of the resin film in order
to prevent reflection of light incident from external
side.

Inthecolor picture tubeof the present invention,

since a glass bulb in which the external surface of the



-7- col or selection nmask when the color selection mask is
cut at the horizontal plane. This curve should preferably be an arc and in
this case, the curvature of the color selection mask corresponds to an

i nverse nunber of the radius of arc. A shadow nmask and aperture grill may
be listed as a type of the color selection nmask. In the case where
the aperture grill type color selectign_nask is used, the color picture
tube is provided with a frane nmenber and it is preferable that the color
selection mask is attached to the frame nmenmber under the condition that

t he tensi I s.applied in_the rtiga | r Ion .. It 1s not
essentiglfotg%?gilgp%r%flesr gf‘é’ faorfgg reraI ik??énggggcg e lsattr%ngljtsh of the face
plate that a resin filmis bonded at the external surface of the

) |
bulb  EYPTBAGT bt & kabel Bru8f A né FRECHI BEE bR T tht YR GV in 0

bul bof t hecol or pi cturetube. | nthepresentinvention, since the external
surface tdfe t$mopdde piapddy area can be realized. In addition,

assuned to be

since the color selection mask having the curvature
projected toward the face plate is provided, when the
aperture grill is used, for example, as the color
selection mask, it can effectively prevented that the
color selection mask is vibrated due to external
vibration, because of use of the dumping wire, as is
done in the related art. Moreover, since the color
selection mask can be attached to the frame member with
a sufficient tension, it can also be prevented
effectively that color displacement by the doming
phenomenon is generated, in which color selection mask
is expanded because electron beams collide with the
color selection mask. In addition, even in case the
shadow mask is used as the color selection mask as well
as the aperture grill, it is possible to introduce the
structure similar to that of the related art because

the shaping of the projected surface is possible.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and advantages of the present

invention will be apparent from the following detailed



substantially flat, the resin filmnmy be bonded easily

to the externa
surface of the face plate. The resin

filmpmay be bonded to the face

pl ate using, for exanple, anacryl i cpressuresensitivebondi ngagent.
Asar esin film polyethyl ene, polyethylene terephthal ate,

- 8- pol yest er andpol ystyl enemaybel i sted. Theresinfilm may al so
I ntroduce the nmulti-layer structure. For __instance, it

I's possible to give
the conductivity to the resin filmin-sdfh-a degree as sufficient for
preventing charging of the face plate by bonding a conductive materi al

such as tin oxjde (Sn(err powder to _the external .or internal surface of

t he resi eFiCIrrﬁJEFﬁé’“ g’ﬁon‘!ﬂ%ﬁg PdgRAE Ndoh¥i &4 hf ST &1 iHRC AR EF coati ng

the external or internal surface of the resin filmwith a conductive

mat eri al tBgdre @t (1t iwh bribded e sc nhpt pArpos & 0 wi de e oF&tT HAAET sputitter i ng.

On the other hand, it is also possible to forma hard filmon the external
conjunction with the accompanying drawings in which:

Fig. 1 is a partly cutout schematic diagram of
a color picture tube in relation to a first embodiment
of the present invention;

lFigi 2 is a partly cutout schematic diagram of

a color picture tube in relation to a second embodiment

of the present invention;

Fig. 3 is a partly cutout schematic diagram of
a color picture tube in relation to a third embodiment
of the present inveﬁtion; and

Fig. 4Aand Fig. 4B are schematic perspective view
of an aperture grill type color selection mask and a

partly enlarged schematic diagram of the aperture

provided to the color selection mask.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the invention will

be explained with reference to the accompanying
drawings.
(Embodiment 1)

Fig. 1 is a schematic diagram of a partly cutout

color picture tube of the embodiment 1 of the present



surface of the resin film(surface in the opposite side to the face plate)
in order to inprove surface hardness. As a hard film a silicon hard coat
may be listed. In other words, the resin filmnay be colored for

controlling the transm ssivity of |ight passing through the face plate and
resin film In addition, it is also possible to forma non-reflection

| ayer or ununiform area at the external surface of the resin filmin order
to prevent reflection of |ight i nci dent1f rom external side. In
the color picture tube of the present invention, since a glass bulb in
which the external s ace_ of the . -O-

ef fecti \%g“’a‘?%gﬁé’y“ ar g’ghgf cf%ﬁemfrac%lp():lta &5 stugﬁbsot%nfcihzﬁ I‘f/r]elsa?nf’s used, a
col or pi.cture tube having%,the snooth display area can be realized, In

addi ti oARV&RREO ™ kS cBF &Y 5ePECt bhRmasB B ng Wi EulPa¥ii et NpEHigect ed
toward the face plate is provided, when the

external surface 10A of the effective display area of
the face plate 10 is substantially flat and a color

selection mask 20 which is provided, within the glass

bulb 1, opposed to the internal surface 10B of the face

plate 10 and is having the curvature projected toward

the face plate 10. In regard to the face plate 10 of

the embodiment 1, the external surface 10A of the

effective display area is substantially flat and
thickness T of the peripheral part in the horizontal
directionof theeffectivedisplay areaof the faceplate

is larger thanthat T,of thecentral areaof theeffective

display area. 1In other words, the internal surface 10B

of the face plate 10 of the glass bulb 1 has the curvature
recessed toward the color selection mask 20. The
curvature of the color selection mask 20 is larger than

the curvature of the internal surface 10B of the face

plate 10.

When it is assumed that the glass bulb 1 is held

horizontally and the face plate 10 is cut at the

horizontal line, the curve depicted by the internal

surface 10B of the face plate 10 may be an arc or a curve

expressed by a polynomial. When suchcurve is expressed



aperture grill is used, for exanple, as the color selection mask, it can
effectively prevented that the color selection mask is vibrated due to

external vibration, because of use of the dunping wire, as is done in the
related art. Mreover, since the color selection mask can be attached to
the frame nenber with a sufficient tension, it can also be prevented
effectively that col or displacenent by the dom ng phenonenon is generated,
in which color selection mask is exparded because el ectron beans collide

with the color selection nask. In addition, even in case the shadow mask
is used, as the col or sel ection mask

)| wel | %glthe aperture griu , 1t is
possi bl 8%t & T nfFSaucd ™t VSR TGt P RAE | AF 8 ThiR D Uehe t ePded art
because the shaping of the projected surface i s possible.

BRI EF DESGH PTPAR ¢F THE BRAWNGSvVature o gy k& obpEdQLD akd SHIVEACR es of
t he present I nvention w ||

be apparent fromthe foll ow ng detail ed
10B of the face plate 10. Moreover, when such curve

is expressed by a polynomial, an inverse number of the

radius of the arc connecting the three points of the
peripheral area in the horizontal direction of the

effectivedisplay areaof the faceplate 10 and thecenter
of theeffectivedisplay area is defined as the curvature
of the internal surface 10B of the face plate 10. 1In
the color picture tube of the preferred embodiment 1,
since the curvature of the color selection mask 20 is
larger than the curvature of the internal surface 10B
of the face plate 10, the distance up to the peripheral
area in the horizontal direction of the effective

display area of the face plate 10 is longer from the

center of the effective display area of face plate 10

is longer than that up to the color selection mask.

However, in the color picture tube of the preferred

embodiment 1, color purity, particularly, in the

peripheral area of the television color picture tube
can be remarkably improved by widening the pitch between
the apertures 21, 21 (refere to Fig. 4B) provided in

the color selection mask 20 as it goes to the peripheral

area in the horizontal direction of the face plate 10.



- 10 - description of the presently preferred enbodi nents thereof, which
‘description should be considered in conjunction with the acconpanyi ng

drawi ngs i n which: Fig. 1 is a partly cutout schematic diagramof a
color picture tube in relation to a first enbodi nent of the present

I nventi on; Fig. 2 is a partly cutout schematic diagramof a color
picture tube in relation to a second e diment of the present invention;
Fig. 3is a partly cutout schematic drgg amof a color picture tube in
relation to a third enbodi rent of the present invention; and Fi g.
4A and Fig. 4B.,are schemat.ic

erspective view ..of a rt.ur | type
col or sel ection hask?&Td palatga;tﬁl ﬁsekloanr%ég Vs’éﬁctcahna% infc&lgl%aeglr al% g{iH?e
aperture provided to the color selection na
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I nvention w || be explained with reference to the acconpanyi ng
11 is wound by a tension band 12 to enhance the strength

of the glass bulb 1. As the schematic perspective view

of Fig. 4A shows, the aperturegrill typecolor selection
mask 20 is attached to the frame member 22 by the
resistance welding method or laser welding method under
the condition that the tension is applied in the vertical
direction. The frame member 22 is removably attached
to the face plate 10 with a fitting device 23 formed
of spring. The other structure of the color picture
tube is similar to that of the existing color picture
tube and detail description will be omitted here.
The external surface 10A of the face plate 10 is
bonded with a resin film 30 formed of polyethylene
terephthalate using a acrylic pressure sensitive
bonding agent. This resin film 30 is given a
conductivity which is enough, for example, to prevent
charging of the face plate and a silicon hard coat film
is formed af the external surface of the resin film.
In the 28-inch type color picture tube, when the
external surface 10A of the face plate 10 is placed on

the surface table so that the surface 10A of the center

of the effective display area of the face plate 10 is



dr awi ngs. (Enmbodi nent 1) Fig. 1 is a schematic diagramof a
‘partly cutout col or picture tube of the enbodinent 1 of the present

i nvention. The color picture tube of the present invention is provided
with a glass bulb 1 in which the external surface 10A of the effective

di splay area of the face plate 10 is substantially flat and a col or

sel ection mask 20 which is provided, within the glass bulb 1, opposed to
the internal surface 10B of the face l4pl-ate 10 and is having the curvature
projected toward the face plate 10. In regard to the face plate 10 of the

enbodi nent 1 he exter surface_10A of effective displa area IS
subst antﬁralcf?/nglaﬁt afidt hﬂ?ﬁnéé’s‘: fage tth%%[}c-ﬁ‘l phefaP Bk taPRYhel to
hori zont al

direction of the effective display area of the face plate
2 mm is sometimes generated between the perlpheral area

in the horizontal direction of the effective display
area of the faceplate 10 and the surface table, acurving
of the external surface 10A of the face plate 10 of such

a degree is within the manufacturing error tolerance

range of the face plate. The face plate within the

manufacturing error tolerance range of such a degree
can be seen sufficiently smooth through the human eyes.

Inthe 28-inch type color picture tube, thickness
T of the peripheral area in the horizontal direction
of the effective display area of the face plate is set

tol8mm, while thickness T,at thecenterof theeffective

display area to 15 mm. Since the a curve depicted by

the internal surface 10B of the face plate 10 is set
toanarc, the radius of curvatureof the internal surface

10B of the face plate 10 is about 10000 mm. Since the

external surface of the face plate is flat, if the

internal surface of the face plate is curved in such

a degree, the face plate can be seen flat also when an

image is displayed.. Moreover, the radius of curvature

of the color selection mask is set to about 8000 mm.

In the preferred embodiment 1, the pitch between the

apertures 21, 21 provided in the color selection mask



Is larger than that T[err] of the central area of the effective display
‘area. In other words, the internal surface 10B of the face plate 10 of the
glass bulb 1 has the curvature recessed toward the col or sel ection mask
20. The curvature of the color selection mask 20 is larger than the
curvature of the internal surface 10B of the face plate 10. When
It is assuned that the glass bulb 1 is_held hori zontally and the face
plate 10 is cut at the horizontal Iife, “the curve depicted by the

i nt er nal surface 10B of the face plate 10 may be an arc or a curve

exp! ESS%bxsaQe'tyeere abk s mYNeO SWENCURYR 1 § reKRIEEFFhctive display

by an arc, an inverse nunber of the radius of arc corresponds to

the curvat ure of th |nter rfac 0 e C I reover,
when suéf Tar tt}% SPpr 8&%?0 aBs y%oir%lsa{hteg‘ngl %v‘g?g% rrber 3F% he
radi us of the arc connecting the three p0|nts of , t he

as i1t goes to the peripheral area in the horizontal
direction and it is finally set to 0.8 mm at the
peripheral area in the horizontal direction of the
effective display area of the face plate 10. Thereby,
color purity in the peripheral area of the television
color picture tube can be improved to a large extent.
(Embodiment 2)

In the color picture tube of the embodiment 2,
thickness of the face plate 10 in the effective display
area is set substantially equal as shown inFig. 2. Here,
the wording “substantially equal” means that thickness
is equal within the manufacturing error tolerance range
of the face plate. Namely, the internal surface 10B
of the face plate 10 is formed substantially flat. Like
the embodiment 1, the color selection mask 20 has the
curvature projected toward the face plate 10. Also in
the color picture tube of the embodiment 2, the pitch
between the apertures 21, 21 provided in the color
selection mask 20 is gradually widened as it goes toward
the peripheral area in the horizontal direction of the

face plate 10.

In the color picture tube of the embodiment 2,



peri pheral area in the horizontal direction of the effectivedi splayareaof
t hefacepl ate 10 andthecenter of the effective display area is defined as
“the curvature of the internal surface 10B of the face plate 10. 1In the
color picture tube of the preferred enbodi ment 1, since the curvature of
the color selection mask 20 is larger than the curvature of the interna
surface 10B of the face plate 10, the distance up to the peripheral area
in the horizontal direction of the effeiive display area of the face
plate 10 is longer fromthe center of the effective display area of face
late 10 ..is_| onger.than _t\h up Lo th I | ecti k ver, in
ltohe col %r“b(?%t grhe tfu Seofp]t%{éeplrié)f elrér ego(%glln%%d?%ﬁttc' 1€H§cq?t§arc%u | ;g;e/t,g
particularly, in the peripheral area of the television color picture tube
can beIWﬁﬁngﬁ3F?ﬁﬁﬁﬂmﬂgbfﬁﬁﬁeﬁi tﬁbﬁﬁt%ﬁ Bt SeRP Ahe®ERdr thres 21
21 (refere to Fig. 4B) provided in

4 oVvi ¢ the col or sel ectionmask 20 as it goes
to the FQVEN&Tal Sangeihtthe Radvodied wWitdctilon of lote Sakecpaer 10.

mask having the curvature projected toward the face
plate, vibration of the color selection mask due to
external vibration can be prevented effectively

generation of color displacement due to the doming

phenomenon can also be prevented effectively.

(Embodiment 3)

In the color picture tube of the embodiment 3,
as shown in Fig. 3, the internal surface 10B of the face
plate 10 of glass bulb 1 has the curvature projected
toward the color selection mask 20 and the curvature
of the color selection mask 20 is almost equal to the
curvature of the internal surface 10B of the face plate
10. In more practical, the radius of curvature of the

color selection mask 20 is within the range from 90%

to100% of theradiusof curvatureof the internal surface

10Bof the faceplatel0. Inthiscase, thepitchbetween

the apertures 21, 21 provided in the color selection
mask is preferably be set constant without relation to

the horizontal position of the face plate 10.

The present invention has been described on the

basis of the preferred embodiments of the present



13 - The face plate 10 is bonded with a funnel 11 with

agl assbondi ngagent. The faceplate 10 near the funnel 11 is wound by a
tension band 12 to enhance the strength of the glass bulb 1. As the
schemati c perspective view of Fig. 4Ashows, the aperture grill typecolor
selection mask 20 is attached to the frame nmenber 22 by the resistance
wel di ng net hod or | aser wel ding nethod afder the condition that the
tension is applied in the vertical direction. The frane nenber 22 is
removably attached to the face plate 10 with a fitting device 23 forned

of spri : er sty u r t cql LGt ure . [ || to
Chat " of THES BH St g P o P Gt e8 < find ranansacsl ideahbrot SATHTY be
omtted qfre. The external surface 10A of, the face plate 10 is
bonded WTHTE%Pesi nt PRI ABBCFHTRY SH21hal Pt h§Pere® E&%pAPRAIGt e using a
acrylic pressure sensitive bonding agent. This resin film30 is given a
conduct iamP 9 diment Bs agiwugR 1l ¥f oz x @ 8, amgl prhesr vehaed nyapf otthe face
plate and a silicon hard coat film is fornmed at the external surface of
the resigofirlsm be varied and the structure of the color picture

tube is also examples.

With introduction of the glass bulb for color
picture tube of the present invention, not only a color
picture tube having the flat surface can be realized,
but also higher mechanical shock resistance
characteristic of the glass panel for external shock
can be realized and it is no longer required to make
thicker the face plate in order to assure the sufficient
strength for explosion.

In comparison with the flat type face plate, weight of
the face plate can be reduced by about 10% to 20 %.

Moreover, while keeping the manufacturing system
and quality of the related art, the color picture tube
having the flat display surface can be realized by
introduction of the color picturé tube of the present
invention. 1In addition, since the color selection mask
having the curvature projected toward the face plate
is provided, not only vibration of color selection mask
due to external vibration can be prevented but also

generation of color displacement due to the doming



In the 28-inch type color picture tube, when the external surface 10A of
the face plate 10 is placed on the surface table so that the surface 10A
of the center of the effective display area of the face plate 10 is

- 14 - in contact wwth the surface table, a gap of about 1 to 2 nmis
soneti mes generated between the peripheral area in the horizontal
direction of the effective display ar_eaj]gof_the face plate 10 and the
surface table, a curving of the external surface 10A of the face plate 10
of such a degree is within the manufacturing error tolerance range of the
face platgsedbe Jageanlabepwidhenddg emAutactweing. error tol erance range
of such a degree can be seen sufficiently snooth through the human eyes.
In the 28-inch type color picture tube, thickness T of the peripheral area
in the horizontal direction of the effective display area of the face
plate is set



to 18 nm while thickness T[err] at the center of the effective
area to 15 mm Since the a curve depicted by the internal surface 10B of
the face plate 10 is set to an arc, the radius of curvatureof the internal
surface 10B of the face plate 10 is about 10000 nm Since the - external
surface of the face plate is flat, if the internal ce
plate is curved in such a degree, the face plate c mﬂ “ﬂ ﬂ“ mimmaso
when an image is displayed.. Moreoverl?the radius curva usne s Of+

color selection mask is set to about 8000 mMm In the preferred enbodi nent
1, the HWHER Bét vebkhA ItMeD dfertures 21, 21 provided in the color selection
mask 15 - 20 is set to 0.56 nm at

the center of the eff echthdésplagy tabea obmphei §dacey phagd 20s ahd it i s
then gradually widened as it goes to the peripheral area in the horizontal

directiofp apfiicth itsh & 8altler 881 & O 8cnNt the eFeréphenad Bieplidythe
hori zontal direction of the

di spl ay

area of the face plate is substantially flat and the
peripheral area in the horizontal direction of the

effective display area of the face plate is thicker than
the center of the effective display area and a color
selection mechanism having the curvature projected

toward the face plate provided opposed to the internal
surface of the faceplatewithin the external glass bulb.

2. A cathode ray tube according to claim 1,
wherein the internal surface of the face plate of the
glass bulb has the curvature recessed toward the color
selection mechanism.

3. A cathode ray tube according to claim 1,
wherein the curvature of the color selection mechanism
is larger than the curvature of the internal surface
of the face plate.

4. A cathode ray tube accordihg to claim 1,
wherein the thickness of the face plate in the effective
display area is substantially uniform.

5. A cathode ray tube according to claim 1,
wherein the curvature of the color selection mechanism

is almost equal to the curvature of the internal surface



effective display area of the face plate 10. Thereby, color purity in the
peri pheral area of the television color picture tube can be inproved to a
-large extent. (Enbodi nent 2) In the color picture tube of the
embodi ment 2, thickness of the face plate 10 in the effective. display

area is set substantiallyequalas shown inFig. 2. Her i n
"substantially equal” neans that thickness is equal ﬂm&mm@m’muﬁm
manuf acturing error tol erance range -of20thke face pl atet nel'y . .

internal surface 10B of the face plate 10 is forned substantially flat.

Li ke the. epbhaodi pent 1 he col or selection mask 20 has the curvature
projectéﬁftgaﬁﬁdggﬁg ﬂ%%é 5ﬁate 10. Also in the color picture tube of the
enbodi ment 2, the pitch between the apertures 21, 21 provided, in_the color
sel ection mask 20 i P gFARRPHEE f¥nddiRE iaCGBEI1Bdart® CHE HRrilpher al
area in the horizontal direction of the face plate 10. In the

col or piwhare imbe ofltthepéebddiyened® resin film is bonded to the

external surface of the face plate of the glass bulb.
7. A cathode ray tube according to claim 1,
wherein the color selection mechanism is formed of a
frame and a plurality of metal fine leads extended over
the frame and the pitch of these fine metal leads is
gradually widened as it goes toward the peripheral area

in the horizontal direction of the face plate.



- 16 - since the face plate 10 is forned flat, the face plate nust be
formed thicker than that of the enbodinent 1. However, since it is
provided with the color selection mask having the curvature projected
toward the face plate, vibration of the color selection mask due to
external vibration can be prevented effﬁctively generation of col or

di spl acenent due to the dom ng phenéné ol can al so be prevented
effectively. (Enbodi nent 3) In the color picture tube of the
enbodi ment 3, GBASShBWWWB i FOKi GPLGR RHITUYRE SIURE AND fite SWVE GUBEhe face
plate 10 of glass bulb 1 has the curvature projected toward the col or
sel ection mask 20 and the curvature of the color selection mask 20 is
al nost equal to the curvature of the internal surface 10B of the face

plate 10. In nore practical, the gypdipgs ®F curvature of the color
selection mask 20 is within the range ??%n19096 to 100%f t heradi usof

cur vat ur eof the%pternalsurf ce %91 of . the_face Iatet 0. Enthi case,

t hepi t chbet ween Fﬁel%ﬁe?{'ﬁ%é’srﬁl, B}?T b?o‘?ﬁ&é’d"?%dﬂﬁé %’olao? &t
in which the external surface of the effective display
area of the face plate is formed substantially flat and
a color selection mask, having the curvature projected
toward the face plate, provided opposed to the internal
surface of the face plate within the glass bulb.
Therefore, the external surface is flat, the mechanical
shock resistance characteristic is high, a tension can
surely be applied to the color selection mask and
moreover vibration of the color selection mask can be
prevented even if external vibration is applied

thereto.

FIGURE 1



mask is preferably be set constant without relation to the horizontal

position of the face plate 10. The present invention has been
descri bed on the basis of the preferred enbodi nents of the present
- 17 - i nvention, but the present inventionis not limted thereto. The

nunerical data given in the above enbodinents are only exanples and these
val ues may of course be varied and the structure of the color picture
tube is al so exanpl es. Wth introduction of the glass bulb for color
picture tube of the present invention, not only a color picture tube
having the flat surface can be reallzg but al so hi gher nechani cal shock
resi stance characteristic of the glass panel for external shock can be
realized and it is no longer required to make thicker the face plate in
order to assure the sufficient strength for expl osion.
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In conparison with the flat type face plate, weight of the face plate can
be reduced by about 10%to 20 % Mor eover, whil e keeping the

manuf acturing system and quality of the related art, the color picture

t ube having the flat display surface can be realized by i ntroduction of
the color picture tube of the present invention. In addition,

si ncet hecol orsel ecti onmask havi ng the curvature projected toward the face
pl at e is provided, not only vibration of color selection nask due to
external vibration can be prevented but &i%o generation of col or

di spl acenent due to the dom ng - 18 -
effect can also prevented effectively.

\

FI1G. 2
/

23
A
2

\
'\.ﬁ
(L LLLLY LA LL L
7

[

m
o O

12
NN

};aare
20

O
M

I0A—

- -
EFFECTIVE DISPLAY AREA



19 WHAT IS CLAIMED | S: 1. A cathode ray tube conprising a gl ass
bulb in which the external surface of the effective display area of the
face plate is substantially flat and the peripheral area in the horizontal
direction of the effective display area of the face plate is thicker than
the center of the effective display area and a col or selection nmechani sm
havi ng the curvature projected toward the face plate provided opposed to
the internal surfaceof the facepl atew thinthe external gl ass bul b.

2. A cathode ray tube according to claim1l1, wherein the internal surface
of the face plate of the glass bulb has the curvature recessed toward the
color selection nechani sm 3.3Mcat hode ray tube according to
claim1l, wherein the curvature of the color selection nmechanism is

| arger than the curvature of the internal surface of the face plate.

4. A cathode ray tube according to claim1, wherein the thickness of the
face plate in the effective display area is substantially uniform

5. A cathode ray tube according to claiml‘__rm

(LT
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EFFECTIVE DISPLAY AREA



wherein the curvature of the color selection mechanism is alnobst equal to
the curvature of the internal surface

- 20- of the face plate. 6. A cathode ray tube according to claim
1, wherein a nultiple layered resin filmis bonded to the external
surface of the face plate of the glass bulb. 7. A cathode ray tube

according to claiml1l, wherein the color selection nechanismis fornmed of a
frame and a plurality of nmetal fine Ieag§ extended over the franme and the
pitch of these fine netal leads is gra J§1Iy wi dened as it goes toward the

peri pheral area in the horizontal direction of the face plate.
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