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TITLE OF THE INVENTION
COLOR CATHODE RAY TUBE

BACKGROUND CF'THE INVENTiON
.The present inveﬁtion relates to a color cathode

5 . ray tube, particularly to a color cathode ray tube in
| which the effective.region of a shadow mask is
 enlarged and the magnetism shielding characteristic

and the howlihg prevention characteristic fOr >

assembling the shadow mask are improved.

10 . A color cathode ray tube generally comprises e
vacuum envelope (glass valve) provided with a panel
which is arranged at the front:side and in which a
fluorescent screen is formed, a slender.neck.whioh is
arranged at the rear side and in which eiectron gun is

15 included, and a'funoel connecting the panel and the
neck; a shadow mask assembly fixed in the pamnel; a
magnetic shield set in a tubeuat the:joint between the
panel and the fﬁnnel;-and_a.deflection yoke set to the
tube side of”fhe joint betweehlthe funnel and the

'2b " neck. Moreover, the shadow mask aSseﬁbly includes a

| shadow mask provided with a surface curved toward the
.panel front and having a plurality of electron-beam
passing hoies and with a skift‘extending downward_from_
the margin of the curved sufface,;and a mask frame

25 having a flange connected to an almost-rectangular

This Sheet Has Been RTlaced

SRIE. | ]

acteristic for



assenbling the shadow mask are inproved. 10 A col or cathode ray tube
generally conprises a vacuum envel ope (gl ass valve) provided with a
panel which is arranged at the front side and in which a
fluorescent screen is formed, a slender neck which is arranged at the
rear side -and in which electron gun is 15 I ncl uded, and a funnel
connecting the panel and the neck a shadow mask assenbly fixed in the
panel ; a magnetic shield set in a-tube at the joint between the
panel and the funnel; and a deflection yoke set to the tube side of
the joint between the funnel and the 20 neck. Moreover, the shadow
mask assenbly includes a
side wall and the magnetic shield, which is
constituted by fitting and securing the skirt to the
side wall. Moreover, the shadow mask assembly is
secured in the panel so that the curved surface of the
5 éhadow mask faces the fluorescent screen formed in the
front panel.
In the case of the color cathode ray tube having
the above structure, three electron beams are emitted »
from the three electron guns included in the neck
10 reSpectiveiy and properly deflected due to a magnetic
field generated by the deflection yoke. Then, the
three electron beams,paés through the electron beam
passing holes formed on the curved surface of the
_shaddw-maSk'and_theréafte:, each of them is prdjected
15 on a phosphor region with a corresponding color on the.
fluorescent screen. Thus, a multicolor image is
- displayed on the front panel of the color cathode ray
tube.
Figure 15 is a top view showing the structure of
20 ‘a shadow mask assembly used for an already-known color
cathode ray tube;
In Figs. 15 and 16A and 16B, symbol 40 denotes a
shadow mask assembly, 41 denotes a shadow mask, 42

denotes a curved surface, 43 denotes a skirt, 44

25 denotes a mask frame, 45 denotes a side wall of the

—
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shadqw mask provided with a surface curved toward the " pane

‘having a plurality of electron-beam

front and
passing holes and with a skirt’

ext endi ng downward from - the margin of the curved surface, and a nmask
frame 25 having a flange connected to an al nost-rectangul ar
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panel ;

10

.' '_'15 .

20

- 25

mask frame, 46 denotes a spring for.setting the shadow
mask assembly in a panel, 47 denotes a boss formed on
the side wall of the mask frame toward the inside of
the frame, and 48 denotes a flange of the mask frame.

Moreover, the shadow mask 41 1ncludes the curved

éurface 42 having a plurallty of electron beam pa351ng'

holes (not illustrated) and the skirt 43 extending

downward from the margin of the curved surface 42.

The mask frame 44 has the side wall 45 and the,flange
48 which areiConneoted each other or press-molded into
a'reCtangular shape. The spring 46 for eetting the
mask frame 44 in.the panel is provided for the outside

of the side wall 45. Moreover,'the mask frame has a

boss 47 for reinforcing the mechanlcal strength of the

side wall 45 and compensatlng the clearance of the

joint face between the side wall 45 and the skirt 43.

'The.sklrt 43 . of the shadow mask 41 rs fltted to the - .
. side wall 45 of the mask frame 44 and the skirt 43 and
the side wail 45'areﬁépot-welded each other at several:.
.portions and thereby, thefshadow maSk,aesembly 40 is

iconstltuted

neck; a shadow mask assenbly fixed in. the

Flgure 16A 1s a sectlonal view of a major Slde ofd"

the shadow mask shown in Fig. 15 and Flgure 16B is a

sectional view of a corner of the shadow mask assembly

shown in Fig. 15. When the shadow mask 41 is'press—_--

!
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side wall and the magnetic shield, which is constituted by fitting
‘and securing the skirt to the side wall. Moreover, the shadow nmask
assenbly is secured in the panel so that the curved surface of the
5 shadow mask faces the fluorescent screen forned in the front
panel . In the case of the col or cathode ray tube having"
t he above structure, three electron beans are emtted fromthe three
el ectron guns included in the neck 10 respectively and properly
defl ected due to a magnetic field generated by the deflection yoke.
Then, the
molded, a warp occurs due to springback because of the
press-molding. A warp value SB of the skirt 43
usually tends to decrease at a corner with a
relatively large degree of contraction due to press- .
5 molcing and .increase at the central portion with a
relativeiy_small degree of'contraction. The bottom
margin of the skirt cf the ehadow mask 41 after press-
- molded has a shape in which the middle of -the side is | SN
slightly curved outward compared to the side nearby a
10 corner due fo the Warp. When fitting the skirt 43 of
' ~ the shadow mask 41 into the 51de wall 45 of the mask
'frame_44, there is a problem that the skirt 43 )
contacts:the eide'Wall 45 at the middle of a sideland
a clearance 49 is produced between the sklrt 43 of the
15 shadow mask 41 and the mask frame 44 at a corner.'
Moreover,_the margln of the curved surface 42 is
molded so that_the middle of a side is slightly curved -
outward'in“accordance'with-the“shape:of the margin of -
a panel glass. That is, to fit the skirt 33 to the
20  side wall 45 of the mask frame, the dimensions of
N _ various pcrtions'of the shadow mask 41 are set so that
_the middle of a side of the skirt is just-stored in
 the side wall 45. _ | .
Moreover, when fitting the skirt 43 of the shadow

25 mask 41 press-molded at the above dimensions into the
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three el.ectron beans pass through the el ectron beam passi ng hol es

Tornmed on the curved surface of the shadow nmask and thereafter, each-
of themis projected 15 on a phosphor region with a correspondi ng col or
on the fluorescent screen. Thus, a nulticolor inmage is - o

di spl ayed on the front panel of the color cathode ray t ube.

Figure 15 is a top view showing the structure of 20 a shadow mask
assenbly used for an al ready-known col or : cat hode ray tube.

In Figs. 15 and 16A and 16B, synbol 40 denotes a shadow. mask
assenbly, 41 denotes a shadow mask, 42 .

side wall 45 of the mask frame 44, the clearance
between the skirt 43 and the side wall 45 decreases at
the middle of a side of the skirt 43 and increases.at
the corners of the skirt 43, Therefore, as shown in
5 Fig. 15, the boss 47 is formed at each corner of the
'rside wall.45'so as to'compensate Spread'of the
clearance.' The boss 47 1s also properly formed at the
mlddle of a side of the side wall 45 in order to »
reinforce the mechanical strength of the side wall 45.
10 : Thus, the weilfknown shadow mask assembly 40 is
- molded so that the middle of a side of the margin of
the curved surface 42 is slightly.curved toward the
outside when press-molding the shadow mask 41..
- Therefore, the clearance between the skirt 43 and the_
'sliS. .51de wall 45 1ncreases at the corners of the ‘skirt 43.h
HMoreover, problems occur that 1t 1s necessary to fomn'
the boss 47 at -each corner of the side wall 45 and the
effective region of the-curved surface 42 to the size
~ of the mask frame 44 is narrowed by a value equivalent
120 to the increase of the clearance.
Furthermore, in'the case .of the well-known shadow
mask assembly 40,:the contact area.betweeh the'skirt
43 end the side.well;45 is restricted to the arranged
portion of-the.boss 47 at each corner. Therefore, the

25 contact area between the skirt 43 and the side wall 45

—
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denotes a curved surface, 43 denotes a skirt, 44 25 denotes a mask
frame, 45 denotes a side wall of the '

REPLACEMENT SHEET . - - 3- _ mask
frame, 46 denotes a spring for setting the shadow mask assenbly in a
panel , 47 denotes a boss formed on the side wall of the mask frane

toward the inside of

. is substantially small. In addition, because the
contaot area is small at corners, there is a problem
that an effective magnetism shielding characteristic
cannot be obtained. o |

5 . The present invention is made to'solve'the'above
problems and its object'is'to provide a color cathode
ray tube comprising a shadow_mask'assembiy capable of"
enlarging the effective region of a curved surface to ,
-the size of a mask frame of the shadow mask assembly

kld :gand obtalnlng a superlor magnetlsm shleldlng
| 'characterlstlc. | o -
hThough'USP 4'305’485 is present as a prior'art,

Cit does not suggest the present 1nventlon Moreover,

.-kJapanese Utlllty Model Appllcatlon No. 40942/1985 is
15-.-present as a prlor art, 1n whlch sprlngback when

',formlng a shadow mask is con51dered However, the'
_shape of a mask frame for holdlng a shadowgmask or the

- posltlonal relatlon between the shadow mask and the
mask frame is not dlsclosed at all
.20 : :
SUMMARY OF THE INVENTIbN |
To achieve the above object, the present'
: invention mainly comprises the following means, | |
(1) The side of the margin of the curved surface

25 of an aimost rectangular shadow mask is set so that it

This Sheet Has Been Replaced

o L 11




the frame, and 48 denotes a flange of the mask frane. 5 Mor eover,

the shadow mask 41 includes the curved surface 42 having a pIurallty
of el ectron beam passing "holes (not illustrated) and. the skirt 43
ext endi ng downward fromthe margin of the curved surface 42.

The mask frame 44 has the side wall 45 and the flange 10 48 which are
connect ed each other or press-nolded into a rectangul ar shape. The
spring 46 for setting.the mask frame 44 in the panel is provided for
t he outside - of the side wall 45. Moreover, the mask franme has a

boss 47 for reinforcing the nmechanical strength of the 15 side wall 45

and conpensating the clearance of the . .
is curved inward. That is, the side is set to a

curvature to be convex to (toward) the tube axis of a
cathode ray tube. Moreover, the almost rectangular
side wall of a mask frame is set so as to be liner or
5 so as to have a curvature to be concave toward the
tube aXis of the cathode ray tube. Thereby, it is
‘possible to obtain a sufficient clearance between.the
mask frame and the shadow mask'for major and minor. N ;h
jaxes of the rectangle; Thus, 1t is poss1ble to secure
10 the mass product1v1ty of the shadow mask even 1f the
clearance is small on the diagonal axis. Moreover, it
is possible to improve the hagnetism_shielding effect -
(effect of shielding the megnetism'outside'of a
cathode ray tube) on the dlagonal of a screen where
;15- the 1nfluence of the geomagnetlsm is: max1mlzed
Furthermore, it is p0351ble to 1ncrease the dlagonal
effective diameter of the screen by a value equivalent
to the.decreaSe_of the clearance due.to the diagonalf.
‘axis.. | | o
20 . (2) The side of the margin of the curved surface
| cf_ah almoet rectangular shedow mask is set so as_tO'_h
" be linear or so as to have a radius of curveture"ih |
- which thelSide.is'curvedloutﬁard and the radius of
~ curvature of the side of the margin of the shadow mask

25 is made larger than that of the inside of the side

—’_’/,__,.'_._——'—
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}oint;face'betmeen the side wall 45 and the skirt 43. - The skirt 43 of

t he shadow mask 41 is fitted to the side wall 45 of the mask frame 44
and the skirt 43 and the side wall 45 are spot-wel ded each ot her  at
several 20 portions and thereby, the shadow nask assenbly 40 is
constituted. Figure 16A is a sectional view of a major side of

t he shadow nask shown in Fig. 15 and Figure 16B is a sectional view

of a corner of the shadow mask assenbly 25 shown in Fig. 15. Wen the
shadow mask 41 is press- -
REPLACEMENT SHEET

wall of a mask frame corresponding to the side of the
_matgin of the shadow mask. Thereby, because a
sufficient clearance is obtained between the mask
frame and the shadowlmask for major and minor axes of
5 the above rectangle, it is possible to secure the mass
productivity of a shadow mask assembly by decreasing
- the clearance on the diagonal axis of the rectangle.
(3) Because a boss is formed at a portion - s
including the root on which the flange of. the side |
10 wall of the mask frame is set and the skirt of the
shadqw mask is'secured en_the.boss, it isfpossible to
maintain the_mechanical strength of the mask frame,
increase'the effective diameter of the shadow mask,
and moreover 1mprove the magnetlc coupllng between the
Jtl5'h'shadow mask and the mask frame. - | ‘_ _
f(4) . The clearance between the mask frame and the
._margin'of the shadow mask-ls decreased at corners and
"a boss is prov1ded from the proxxmal edge of the side
| wall with the flange at the side of the mask frame up
20 © to the distal edge of the side wall to decrease the
_clearance at this portion. Thus, because the small
reglon of the clearance is llmlted it is p0531b1e to
secure the mass product1v1ty of a shadow mask assembly
and obtain the advantages in the above Items (1) to

25  (3).
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-4- nmol ded, a warp occurs due to springback because of the

press-nolding. A warp value SB of the skirt 43 usually tends to
decrease at a corner with a relatively |arge degree of contractian
due to press- 5 nol di ng and increase at the central portion with a

relatively small degree of contraction. The bottom -

Therefore, according to the above means,.the
curved surface of a shadow mask is substantially
eniarged at corners_ahd the effective region of the
curved surfacé is expanded. Moreover, becausé the

5 contact area between a skirt and a side wall is
expanded at corners, the magnetism shielding |
characteristic is improved at corners~of the shadow

mask assembly.

.10 " BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic sectional view-shoWiﬁg an
embodihent'of.a color cathodé ray Eube éflthe presént
invention; |
Figure 2 is a perspective-view sdeing an
15 embddiment.of the structure of a shadow mask ‘assembly -
uséd for the color cathode ray tube shown in Fig. 1;
Eigufe_3'i$ é'top'view of the Shadow;mask
-assembly shown_in'Fig; 2;
' Figure 4A is a sectional view of.a corner showing
20 an embodimeht when mounting.the shadow maSk-assembiy B
| shown in Fig. 2 on a color cathbde'fay_tube;
Figure 4B is a sectional view of a corner showing
another embodiment when mounting the shadow mask
_assembly shown.in_Fig. 2 on a color.cathode ray tubé;f

25 ‘Figure 5A is a sectional view of a corner of a -

I ——
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margin of the skirt of the shadow nmask 41 after press- ' mol ded has a

shape:in which the mddle of the side is slightly curved outward
conpared to the side nearby a 10 corner due to the warp. Wen fitting
the skirt 43 of t he shadow mask 41 into the side wall 45 of the mask
frame 44, there is a problemthat the skirt 43 contacts the side wall
45 at the mddle of a side and a clearance 49 is produced between the
skirt 43 of the 15 shadow nmask 41 and the nask franme 44 at a corner
Moreover, the margin of the curved surface 42 is nol ded so that the
m ddl e of a side-is slightly curved outward in accordance with the.

shape of t he mar gi n of
shadow mask assembly used for a color cathode ray tube

of the present invention;
Figure 5B is a sectional view of a corner of a
shadow‘mask asSembly used for a color cathode ray tube
5 of the nresent'inventiOn}' -
" Figure 6 is an illustration shewing-an
arrangement sate of eiectron beam passing holes of a
shadow mask used fer a color cathode ray tube of the ’
present invention;' | |
10 Figure 7A is a sectional view of an electron gun
| used for a color.cathode:ray'tﬁbe.of the present
-invention in the'ineline diréction; |
Flgure 7B is e sectlonal v1ew of the electron gunl
_ jfshown in Flg 7A vertlcal to the ax1s of the electron -
.h-15°.'gun shown in F1g 7A,_' . - .; -
| Flgure 8 is a top view show1ng another embodlment
_1of the structure of a shadowimask assembly used for a
color cathode ray tube of the present invention;. |
Figure 9 is a top view showing still another
20 ‘embodiment of the structure of a shadow mask assembly
used for a colorICathode-ray'tube of the present
inVention; - | |
Figure.ldA is a_sectional-view of a nejor side.ef_.
the shadow mask assembly shown'in-Eig. 9; N

25 'Figure 10B is a sectional view of a minor side of
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a panel glass. That is, to fit the skirt 33 to the 20 'side wall 45 of

the mask frame, the dinensions of vari ous portions of the shadow mask
41 are set so that the mddle of a side of the skirt is just stored
in the side wall 45. ' Mor eover, when fitting the skirt 43

of the shadow 25 mask 41 press-nolded at the above dinensions into the

‘the shadow mask assembly shown in Fig. 9;
Figure 10C is a sectional view.of a corner of the
shaddw mask shown in Fig.'9;
Figure 11A is a sectional view of a major side
5 shqwing still another embodiment of the structure of a-
-shadqw mask assembly used for a color cathode ray tube
of the presépt invention;
Figure 11B is a sectional view of a minor side .;
- showing still another embodiment of the structure of a 
10. éhadow'mask.asseﬁbly used fo: é color cathode ray tubé
- 'of the present invention; |
| Figurelllclis-a sectiohal View'of_a gornef
showing still another embodiment of the strucfure of a
shadow mask assembly used for.a.colqr cathode fay'ﬁube,_
'15' .of the preéent”inVeﬁtion}- | |
Figure'lz is a top view shdwihg still another
embodiment. 6f the sfructu:e of a shadow:mask.asSembly
 used for the colpr_céthqdegray tube shown in Fig. 1;
| B Figﬁfe'i3ﬁ is a sectional view af,a maﬁof side of
- 20 'the_shadpw mask assembly shown in Fig. 12;
| | Figure 13B is a sectional view of a minor side of
the shadow mask asseﬁbly shown in Fig. 12; |
Figure 13C is a,sectiohal view of a corner of the
-shédow'maék assembly shown in Fig. 12; | -

25 ‘ - Figure 13D is a'sectiénal view of another
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side mall 45 of the mask frame 44, the clearance bet ween the skirt 43

and the side wall 45 decreases at the mddle of a side of the skirt
43 and i ncreases at the corners of the skirt 43. Therefore, as shown
in 5 Fig. 15, the boss 47 is formed at each corner of the si de
wal | 45 so as to conpensate spread of the cl earance. The boss 47 is
al so properly forned at the m ddl e of a side of the side wall 45 in
order to rei nforce the nmechanical strength of the side wall 45. 10
Thus, the wel'l-known shadow nmask assenbly 40 is nol ded so that the

m ddl e of a side of the margin of
embodiment;

Figure 14A is a sectional view of a ﬁajor side -
showing still another embodiment ef the structure of a
shadow mask -assembly used for a color cathode_ray tube
5  of the present invention; |
Flgure 14B is a sectlonal view of a minor 51de
'show;ng still another emqulment of the structure of a
shadow mask assembly used for a color cathode ray tube
:jof'the‘preseht invention; |
10 | " Figure 14C is a sectional view ofle corner
‘showing still another embodiment of the structure of a
shadow mask assembly used for a celor cathederray tube
of the present invention; | | |
.Figure 15 is a .top view showiﬁg tHe.structure of
:15 -a shadow ﬁesk'assembiy used for a conﬁentional edlor :
' fifcathode ray tube, and | ' .
B ' Flgures 16A and 1GB are sectlonal v1ews of '

'_corners of the shadow mask assembly shown in Fig. 15.

| 20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
| | The preferred embodlments of the present
‘invention. are descrlbed below by referrlng to the
accompanylng drawings. |
Figure 1 is a schematic sectional view Showing an

25  embodiment of a color cathode ray tube of the present

[
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the curved surface 42 is slightly curved toward the - out si de when

press-nol di ng the shadow nmask 41. Therefore, the clearance between
the skirt 43 and the 15 side wall 45 increases at the corners of the
skirt 43. Mor eover, problenms occur that it is necessary to form
the boss 47 at each corner of the side wall 45 and the effective
regi on of the curved surface 42 to the size -of the mask frame 44 is
narrowed by a val ue equivalent 20 to the increase of the clearance.
Furthernore, -in the case of the well-known shadow mask assenbly 40,
t he contact area between the skirt 43 and the S|de wall 45 is
restricted to the arranged

invention. -

In Fig. 1, symbol 1 denotes a panel, 2 denotes a
neck, 3 denotes a funnel, 4 denotes a fluorescent
scréen, 5 denote§ a:shadow_mask assembly, 6 denotes a

5 shadow mésk made of invar or AK (aluminium-killed), 7
denotes a mask frame made of mild steel or stainless
stéel,'8 denoteé a deflecting yoke, 9 denotes a purity
adjusting magnet, 10 denotes a center-beam static >
convetgenqe adjusting magnet, 11 denotes a side-beam

10 static convergence adjusting magngt} 12 dendtes an
electron gun, i3 denotes an electron beam, and 14
--dénotes a mégnetic shield. ._
'Moreqvér, a color cathode ray tube constitutes a
-_Vacuum envelope (glass valve) with the panel 1 which .
15 is arranged at the front side and in which the
fluorescent screen 4 is formed, the slender neck 2-
which.is arranged at the rear side and -in which the
| eleétron Qun,lz_is'included, ahd'the funnel 3
connectlng the panel 1 and the neck 2 .
:20j' . The shadow mask 6 is prov1ded with a- curved
' surface hav1ng-a plurallty of electron beam passing
'holes énd a skirt extending downward frdm the margin
‘of the curved surface and the mask"frame 7 is provided
with a flange 71 and an almost recfangular side wall

25 when viewed from the panel side.
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portion of the boss 47 at each corner. Therefore, the 25 contact area
between the skirt 43 and the side wall 45 : :

REPLACEMENT SHEET _ - 6- is
substantially small. In addition, because the contact area is smal

at corners, there is a problem '

The shadow mask assembly 5 arranged in the panel
1 is provided with the shadow mask 6 and the mask |
frame 7, the skirt of the shadow mask 6 is fitted and
secured to the inside of the side wall of the mask
5 frame 7 and the shadow mask 6 and the mask frame 7 are
integrally constituted. The shadow mask assembly 5 is

arranged in the panel so that the curved surface of

the shadow mask 6 is convex toward-the £luorescent ) >
screen 4.
10 ‘The magnetic shield 14 is arranged in the tube

constituting the CQlor cathode ray tube and the
deflecting yoke 8 is.set to the tube side of the joint
between funnel 3 and the neck 2. 'The purity'adjusting

_ magnet 9, center—beam statlc convergence adjustlng

15 ' magnet 10, and 51de—beam statlc convergence adjustlng R

magnet 11 are arranged out51de of the neck 2. Three j'

felectron beams 13 (only one electron beam is shown in.
Flg 1) emltted from the electron gun 12 are deflected'

- in a predetermlned dlrectlon by a magnetlc field '

- 20 generated by the deflectlng_yoke 8 and thereafter,

they pass through a plurality of'e;ectron beam passing_'

._holes formed on the Shadow mask 6 and_respectively;._“
reach'a picture‘element of.a correeponding color on
the fluorescent screen 4. |

25- The operation of the color cathode ray tube

____'______,_,__'_—-——————*
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that .an effective magneti sm shi el ding characteristic ~ cannot be

obtaimned. - 5 The present invention is nmade to sol ve the above
problens and its obj-ect is to provide a color cathode . ray tube
conprising a shadow mask assenbly capabl e of enlarging the effective
region of a curved surface to the size of a mask franme of the shadow
mask assenbly 10 and obtai ning a superior magneti sm shi el di ng '
characteristic. Though USP 4,308,485 is present as a prior art,
it does not suggest the present invention. Moreover, Japanese Utility

Model Application No. 40942/1985 is
having the above structure, that is, the image display

operation is the same as that of a well-known color
cathode ray tube.
First Embodiment
5 Figure'z is a perspective view showing an example
ofﬁthe shadow mask 5 used for the color cathode'ray N
tube shown in Fig. 1 and Figure 3 is a top view of the
shadow mask assembly 5 shown in Fig. 2. |
In Figs. 2 and 3, symbol 6a denotes a curved
10_ surface of the shadow mask 6, 6b denotes a skirt of
the'shadow mask assembly 6, 6b;, ©6bz, 6bs, and -6b,
denote four 81des of the skirt 6b, Ta denotes a side
wall of the mask frame 7, 7a1, Ta;, 7as; and Tay denote S
o;four sides of the side wall 7a, 7b denotes a sprlng,_ |
'=15't and 7c denotes a boss'formed on the'mask-frame”7 ~In
- Figs. 2 and 3, other component same as that shown in
F1g 1 is prov1ded with the same symbol ‘The axis A
is an axis passing through the center of the shadow
_mask assembly and almost parallel with a minor side of
20 - the assembly and the axis B is.an axis passing,through.
| the center of the shadow mask assembly and almost
parallel with a major side of the assembly
Moreover, the shadow mask 6 1ncludes the curved
surface 6a having an effective region in which a

25 plurality of electron beam passing holes'(not
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15 present as a prior art, in which springback when - formng a shadow
mask i's consi dered. However, the shape of a mask franme for holding a
shadow nask or the positional relation between the shadow mask and

t he mask frame is not disclosed at all. 20 SUMVARY OF THE °

| NVENTI ON To achi eve the above object, the present _

i nvention mainly conprises the follow ng neans. (1) The side of
the margin of the curved surface 25 of an al nost rectangul ar shadow nask
is set so that it

illustrated) are formed and the skirt 6b extending
downward from the margin of the curved surface 6a.
The mask frame 7 has the side wall 7a formed to be
almost rectangular by the four sides 7a,, 7az, 7as, and
5 7a, and the flange 71 to which a magnetic shield is
set. The spring 7b is set out51de of the 51de wall Ta
and the boss 7c is formed 1n51de of the side wall 7a.
To form the skirt 6b on the shadow mask 6 by ’
press-moldihg, the four sides 6b,, 6b,, 6bi, and 6b, of_
10 -the,skirt 6b are molded so that the.middle of each
side is curved slightly-inward_(central direction of
the shadow mask 6) from the side‘nearby'a corner of
_theISkirt., For example, in the case of the curved . _
portlon, the v1c1n1ty of the 1ntersectlons between the
15 | major side 6b1 or 6b; of the sklrt and the axis A is '_
curved most inward and symmetrlcally to the right and ;
left of’ the 1ntersectlon. . |
Moreover,.the boss 7c of the frame 7 is formed on
the ax1s A or at a p051tlon nearby the ax1s A S0 as to
dzo' face the curved portion of the skirt.: |
To. relatlvely increase the clearance 51 between
sides when fitting the skirt 6b of the shadow.mask
1nto the side wall 7a of the mask frame at the niddle
of each side and relatively.dedrease'it at each side

25  nearby a corner, the boss 7c is formed at the middle

This Sheet Has Been R

oo il

1



-7- - is curved inward. That is, the side is set to a curvature

fo be>convex to (toward) the tube axis of a cat hode ray tube.

Mor eover, the al nost rectangul ar side wall of a mask frane is set so
as to be liner or 5 so as to have a curvature to be concave toward the
tube axis of the cathode ray tube. Thereby, it is possi ble to obtain

a sufficient clearance between the

of each of the four sides 7ai;, 7a,;, 7as, and 7a,
(position facing a portion of the skirt curved inward)
but the boss 7c for welding is not formed at the four
corners formed by the four sides 7a, 7a;, 7as, and 7a,.
5 The weld between the skirt and the mask frame is
locéted in the vicinity of the middle of each side and
corners,
. | At corners, the curvature of the inner surface of
‘the frame and that of the skirt 6b are almost the same
10 each other or the curvature of the skirt is small than
that of the inner surface of the frame in order to
1ncrease the contact area between the 51de wall 7a and
the skirt 6b.
Mbreover,'the contact area between the side wall
15 7a and the skirt 6b is a region reaches each side
'-cconstituting a rénge from corner to corner having a
'curvéture. At the contact area, it is perﬁittéd'that
' the bottom m%Bginof the.skirt contacts the side wall
7a at the contact_area of a corner or the.top margin
20 of the skirt contacts the side wall 7a. Moreover, if
is the best that the skirt contacts thé side wall 7a
at the whole surface of a corner. . _
It is possible to weld the boss 7c to the inside
of the side wall 7a or to form the boss 7c by presc*

25 molding the side wall 7a inward.
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mask frame and the shadow mask for major and m nor ‘axes of the
rectangle.” Thus, it is possible to secure 10 the mass productivity of

t he shadow mask even if the clearance is small on the diagonal. axis.
Mor eover, it is possible to inprove the nagneti sm shiel ding effect
(effect of shielding the nagneti smoutside of a cat hode ray tube) on
t he di agonal of a screen where 15 t he i nfluence of the geomagnetismis
maxi m zed. Furthernore, it is possible to increase the diagonal
effective dianeter of the screen by a val ue equival ent to the
decrease of the clearance due to the di agonal axi s.

By forming the above structure, the clearance
between the skirt 6b and the middle of a side of the
side wall 7a'reiatively increases at the faced planes
between the four sides Gbl, 6bz, 653,'and'6b4 of the
5 skirt 6b of the shadow mask of the'shadon'mask '
.assembly 5 on one hand and the'four sides 7a1; 7am_-
7a3,land'7a4'of the:side wall 7a of the mask_frame on
'-the,otherhand the clearance'atla corner reiatively ' o
decreaSes.. That'is( the clearance at a corner is
10 smailer than the clearance nearby the middle of a
~ side. 'Thereby, it is possible to adequately secure
the contact area between the skirt 6b and the side
wall 7a at the corner between the skirt 6b and.the
side wall 7a and thereby, 1t is unnecessary to set the e
1515- boss 7c at the corners of the side wall 7a.
| Moreover, becausejlt is unnecessary to set,the
boss 7c at the corners of the side wall 7a, the curved.
surface 6a of. the shadow mask 6 substantlally expands
. at corners and thereby, it 1s possible to expand the
_20."effect1ve region of the curved surface 6a up-to a
‘value equivalentdtdﬂthefexpansion.of the cﬁrved |
_surface'ﬁa;l Therefore, it is'possibie'to.ferm a
_COrner'into'a'square.corner. Furthermore; because the
contact area between the skirt 6b and the side'wail TJa-

25 increases at corners, it is possible to improve the
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(2) The side of the margin of the curved surface

al most rectangul ar shadow mask is set so as to be linear or

have a radi us of curvature in
t he radi us of

25 Is made | arger than that of the inside of the side
REPLACEMENT SHEET
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magnetism shielding characteristic at corners of the
shadow mask assembly 5. When the magnetism shielding

characteristic is improved, the focus characteristic

-at corners is also 1mproved

The 1mportant p01nt of the present invention is
that the sklrt of a shadow mask entirely contacts

(closely contacts) the side wall of a frame at

corners.

That is, the shadow mask has a curved surface
having an electron beam'passing hole at its central

portion and a skirt folded from the margin of the

- curved surface and extending in the tube axis

'direction and a top view of the margin projected on a

plane vertlcal to the tube . ax1s 1s ‘an almost

rectangular shape whose major or minor side has a

.-curvature convex toward the tube axis. Moreover, the

_mask frame 1S'almost.rectangular and its cross section
'extend1ng 1n the tube ax1s direction and a flange

a top v1ew obtalned by pro;ectlng the 1n51de of an end

of the 51de wall: at the fluorescent screen side on a

plane vertical to the tube axis shows an almost

_rectangular shape whose major or mlnor side is’ llnear '

or has a curvature concave toward the tube axis.

of an

'So as to -
which the side is curved outward and
curvature of the side of the margin of the shadow nmask

 1S almost L—shaped, and the frame'includesfa Side wall =

':extendlng the tube axis in the- vertlcal dlrectlon and_ )
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wal | pof a mask frame corresponding to the side of the " margin of the
shadow nmask. Thereby, because a sufficient clearance is obtained
bet ween t he mask frame and the shadow nmask for major and m nor axes
of 5 t he above rectangle, it is possible to secure the nass
productivity of a shadow mask assenbly by decreasing the cl earance on
t he diagonal axis of the rectangle. (3) Because.a boss is forned
at a portion i ncluding the root on which the flange of the side 10
wal | of the mask frame is set and the skirt of the
.Moreover; the skirt_of the shadow mask is secured to
the inside of the side wall of the mask frame.
Figure 4A is a sectional view of a corner showing
an example of the case of setting the shadow mask
5 ~assembly of this'eﬁbodiment to a color cathode fay
" tube. Figure 4B is a sectional view of a-eorner
| Showfng another exampie.of the caee of setting the
:'shadow mask assembly of this embodiment.to.a cblort
'cathode ray tube._ . o
10 - Accordlng to thls embodlment, because 1t is
| unnecessary to form a boss at corners, it is possible
to enlarge the fiange 7 of a'mask frame, closely
hcontact a shadow mask and a magnetlc shleld each other.
.at corners,_lmprove the magnetlc coupllng, and
15 f.particularly impfone the beam landing_tolerance_at
| cerners of .a screen where thelinfluence,Of_
: geomagnetlsm 1s max1m1zed. - _
The method for coupllng the shadow mask and the
magnetic shleld in F1g. 4A or 4B is a method of
.20"_'form1ng a hole on the flange 71 of the mask frame and
- ~the flange 141 of the magnetlc shleld respectively and
securlng the flanges by a securlng sprlng 15 through
"_the holes. '
1 Moreovef,“becauSe the front:end.712 of the aide.t:

25 wall of the mask frame is upper'than the margin-Gl of .
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shadQM/nnsk I's secured on the boss, it is possible to ' mai ntain the
mechani caf strength of the nmask frane, I ncrease the effective
di anet er of the shadow nask, and noreover inprove the nagnetic
coupling between the 15. shadow nask and the nmask frane. (4)
The cl earance between the mask frame and the margi n of the shadow
mask is decreased at corners and a boss is provided fromthe proxinal
edge of the side wall with the flange at the side of the mask frame
up 20 to the distal edge of the side wall to decrease the
clearance at this portion. Thus, because the small regi on of the
clearance is limted it is pOSSIb|e to '
the curved surface of the shadow mask at corners, the
'effect of shielding external magnetism at the cormners
is further improved. Moreover, if the front end 712
of the side wall of the mask frame is upper than the
5 margin 61 of the curved surface of the shadow mask
over the.whole circumference, it is possible to
'improve.the effect of shielding external magnetism '
(particularly, geomagnetism).over the whole- - . _;-
circumference.
10 ' Furthermore, because it is unnecessary to form a
boss at corners, it is possible to form an effective
portion of the shadow mask which corresponds to an
effective screen and on which electron beam passing
_holes are formed up to the margin and expand the
15f":effect1ve screen in the dlagonal dlrectlon
' Furthermore, in the case of the present
" -invention, if it is necessary to form a- boss at
,corners'because of any'reason-throngh'the_boss is -
rrnormally unnecessary for the corners, it is possible._
- :201 to bring the whole of the skirt 1nto contact w1th the
" side wall of the mask frame as shown -in Figs. 5A and
. 5B. Thereby, it is possible to improve the couﬁling
 between the mask frame and ‘the shadow mask. ' This is a
point greatly different from the cross section of the.

25 corner of the prior art in Fig. 16B.

_“;~——-—-~__“_“_;
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secure the mass productivity of a shadow mask assenbly and obtain the
advantiages'i n t he above ItenB (1) to 25 (3). '
REPLACEMENT SHEET - -9-

Therefore, according to the above neans, the curved surface of a
shadow mask is substantially

Figure 6 shows some of electron-beam passing
. holes arranged on a shadow mask. It is possible to
‘obtain a more minute image as the shadow mask pitch P
.decreases. .However, if the shadow mask pitch
5 decreases, the eleetron—beam'landing tolerance"
decreases and a phenomenon in which one electron beam
hits phosphors of a pluralitylof colors to.easily
cause luminescence (so-called multicolor hitting).
This phenomenon is referred to as purity
10 deterioration. The purity deterioration is greatly
influenced by geomagnetism and particularly frequently
cansed at corners of a screen'where the deflection
angle of an electron bean 1ncreases.
| Accordlng to the present 1nventlon, because the
15 magnetism shleldlng effect is improved at corners, it
is possible to realize a f1ne—p1tch color cathode ray
tube with a shadow mask pitch P of 0.28 mm or less.
Figure 7A shows an electron-gun. Figure 7B is a
schematic view ef a cathode K viewed from the line D-D
- 20 in Fig. 7A. The eleetron_gun 12 is a so-called large-
o diameter electron gun in which electrodes having a
common envelope face three electron beams in_a'main
lens. The electron gun has a characteristic that the
convergenee and focus are improved as the interval;S

25 between the three electron beams decreases. However,

_—
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enl arged at corners and the effective region of the curved surface is
expanded. Moreover, because the 5 contact area between a skirt and a
side wall is expanded at corners, the nmagnetism shiel ding :
characteristic is inproved at corners of the shadow - mask assenbly.
10 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic
sectional view show ng an enbodi ment of a color cathode ray tube of
t he present invention; . Figure 2 is a perspective view-
showi ng an
if the dimension S of the electron gun is decreased,
the interval Q between the panel inside and the shadow
mask shown in Fig. 4A or 4B increases and a problem
occurs that the purity is deteriorated due to
5. geomagnetism. |
The present invention makes it possible to secure
a snfficient landing tolerance even if the dimension S
-of_an electron gun is 5.5 mm or less-because the_ "
magnetism shlelding effect is improved at a corner
i0 'where a problem frequently occurs. -
| In this case, the.dimension S denotes a dimension
on the surface of a cathode as' shown in Fig. 7. |
| Moreover, when the'shadow mask pitch P is. 0.28
: T, 1t is poss1ble to secure the purlty tolerance even
f'15 if the dimension S'is 5.0 mm or less.
: In the case of this embodiment,. the skirt 6b is
press-molded SO that the central portion of- each of
-the. four corners 6b1, 6b,, 6bs, and 6b4 of the skirt 6b
is curved sllghtly inward from a side close to the
déo,ldcorners formed by the four 51des The above advantage
can also be obtalned by applylng the molding of this
embodlment only to the two fac1ng sides 6b; and 6b3 {or
| 6b2 and 6by) - of the sklrt 6b and applying moldlng

according to a well-known mode to the two remaining

25  facing sides 6b, and 6b, (or 6b, and 6bs) of the skirt

_—
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15 enbodi ment of the structure of a shadow mask assenbly used for

the col or tathode ray tube shown in Fig. 1; Figure 3 is atop

vi ew of the shadow nask assenbly shown i.n Fig. 2; - Figure
4A is a sectional view of a corner showing 20 an enbodi ment when o
nmounting the shadow nask assenbly shown in Fig. 2 on a col or cathode
ray tube; - Figure 4B is a sectional view of a corner show ng

anot her enbodi ment when nounting the shadow nask assenbly shown in
Fig. 2 on a color cathode ray tube; 25 Figure 5A is a sectional

view of a corner of a
6b instead of applying the molding of this embodiment

to the four sides 6b;, 6b,, 6bs, and 6b, of the skirt
6b.
As described above, according to the present

5 inrention, it is possible to relatively increase the
clearances of the central portions of the joint areas’
between the skirrs.of:féﬁr.éides of.a'shadow mésk and
the side walls of the four sides tq,which a mask frame
corresponds and.relativelyldecrease the_clearances of

10 the corners of them in a-shadow mask assembly.

Therefore, the advantages can be obtained that it is
possible to sufficiéntly_secure the contact area
between a skirt and a side wall at a corner éﬁ@ it is-
unnecessary'to set a boss to each corner Qf the side’

15  wall. | o

| Moreover, according to the-present invention,
‘because it is unnecessary to Set a boss to each corner
of a side'wali, the.curved surface of a shadow mask is .
substanrially expanded at corners and thereby, the |

20  _éffective region of the curved surface can be.
expanded. Furthermore, because the conract area
between the skirt and the side wall iﬁ¢reased at
corners, the advantage can be obtainéd that it is 
possible to improve the magnetism shieldiné

25 characteristic at corners of a shadow mask assembly.
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REPLACEMENT SHEET - -10- _
shadow nmask assenbly used for a col or cathode ray tube . of the present

i nvention;

Figure 5B is a sectional view of a corner of a

shadow mask assenbly used for a color cathode ray tube 5 of the present

i nventi on;

10

715

~ 20

25

Particularly in the case of a horizontally-long
color cathode ray tube with a panel aspect ratio of
16:9 or 16:10, it is'possible to greatly improve the
focus characteristic by applying the present invention

because the focus is deteriorated at corners.

Second Embodiment

Figure 8 is a top view of thelshadow mask . »
assembly of the secqnd‘embodiment of the present
invention. _Symbol RF1l denotes the radius of curvature

of a major side of the inside of a side wall, RM1’

~denotes the radius of curvature of the margin of a

shadow mask, RF2 denotes the radius of curvature of a .
minor side of the inside of the side wall, and RM2

denotes the radius of curvature of a minor éide_of the

-margih of the shadow mask. Other portion same as that

in Fig. 3 is provided with the same symbol.
In the case of this embodiment, the radius of

curvature RF1l or RF2 of the inside of the side wall on

‘a side of the'mask frame 7 is set to a value smaller

than the'radius of curvature RM1 or RM2.. Accordlng to

thlS embodlment, it is possible to relatlvely 1ncrease
the clearances of the central portions of the.301nt |
areas between the skirts of the four sides of_a'shadow

mask and the side walls of the four sides to which a

-—_—
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Figure 6 is an illustration show ng an arrangenent sate of electron

beam passi’ng holes of a shadow mask used for a col or cathode ray tube
of the present invention; 10 Figure 7A is a sectional view of -
an electron gun used for a color cathode ray tube of the present

I nvention in the in-line direction; Figure 7B is a sectiona
view of the electron gun shown in Fig. 7A vertical to the axis of the
el ectron 15 gun shown in Fig. 7A Figure 8 is a top view
showi ng anot her enbodi nent of the structure -of a shadow mask assenbly

used for a
mask frame corresponds and relatively decrease the

clearances of the corners of them in a shadow mask
assembly. Moreover, it is possible to secure the
assembling mass productivity of a shadow mask and a
5 mask frame even by increasing the clearance between
the'skirt of the shadow mask and the inside of the
side wall of -the mask frame at a side and thereby
decreasing the clearance at a corner..
- That is, the shadow mask is provided with a
10 curved surface having an electron-beam passing hole at
- its central portion and a skirt folded from the'margin
of the curved surface and extending in the tube akis
direction. A top view obtained by projectihg the
margin of the curved surface on a plane vertical to -
15 the tube'axis shows an almost—fééﬁangular'shépe whose
‘major or minor side:is linear'or'has_a curvature
concéve toward the tube axis and each radius of
curvature is RM1 or RM2. Moreovef, the mask frame is
almést rectahgulér} whoée croésfsection is almost L-
20 shaped and which includes a side'wall'exténding in the -
| tube axis direction and a flange extending in'thé_
direction vertical to the tube axis; A'top view
obtained by'prdjecting the inside of the fluorescent
screen side of the side wall on a plane,#ertical to _

.25 the tube axis shows an almost-rectangular shape whose
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col or - cat hode ray tube of the present invention; ~ Figure 91is a

top view showi ng still another 20 enbodi nent of the structure of a
shadow mask assenbly used for a color cathode ray tube of the present
i nvention; ‘Figure 10A is a sectional view of a major side of

t he shadow mask assenbly shown in Fig. 9; 25 Figure 10B is a

sectional view of a m nor side of

major or minor side has a curvature concave toward the
ltube axis. Furthermore, each radius of curvature is
RFl1 or RF2, the relation betweenfthe above radii of
curvatures meets the inequality RM1>RF1 or RM2>RF2,

5 and the skirt of rhe shadow mask is secured to the
side wall of the mask frame.

In this case, it is preferable to set the radii

of curvatures of majer and minor sides so that the 5
radius of curvature of the margin of the curved

10 surface of the shadow mask is lerger than them, that
is, the inequalities RM1>RF1 and RM2>RF2 can be
obtained. However; when”either.of major and minor
sides meets the above relation, advantages of the
present invention can be obtained.

15 ~ Other structures, functions, and advantages of
this embodimeht are the.séme_as thosé of the first

" embodiment.

Third Embodiment

.20 Figure 9 is e top view of the.shadow mask
assembly of the third embodiment of the present
invention. A portion seme as that in Fig. 3 is
provided with the same symbol. In the case of this
embodiment, the shadow mask 6 is made of invar.

25 Because invar is hard, the skirt 6b is short formed.
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t.he shadow mask assenbly shown in Fig. 9; - Figure 10Cis a
sectional View of a corner of the shadow mask shown in Fig. 9;
Figure 11A is a sectional view of a major side 5 showi ng still anot her
enbodi mrent of the structure of a -~ shadow nmask assenbly used for a
col or cathode ray tube of the present invention; _ Fi gure
11B is a sectional view of a mnor side showi ng still anot her
enbodi nent of the structure of a 10 shadow nask assenbly used for a
col or _.cathode ray tube
Figure 10A shoﬁs a sectional view of the major
side in Fig. 9, taken along the line A-A in Fig. 9,
Figure'IOB shows a sectional view of the minor side.in
Fig. 9, taken along the line B-B in Fig. 9, and Figure
5 10C shows a sectional view of the corner in fig. 9, |
taken along the line C-C in Fié. 9.
The feature of this embodiment is that the skirt
Gb of the shadow mask is located more cioéely to the
_side wall of the mask frame than to.the boss 7c formed
10 at the proximal edge between the flange 7la and the
side wéll 7a, that is, the skirt 6b is located more -
closely to the fluorescent screen than to the boss 7c¢
formed at the proximal edge. 'Thereby, evén_if,the
shirk 6b of the shadow mask made of invar is |
15 'shorteﬁed, the-opérability'is improved without the
shadow mask's reaching the flange.7l of.the mask frame
- because the skirt 6b is_located.above the boss 7c. -
Moreover, the mechanical strength of the mask frame is
improved by the boss_7c} In this case; a corner does
20 not always require a boss.
' That is, the'shadow is provided with a curved
surface having an electron beam pa351ng hole at its
central portlon and a sklrt folded from the margln of

‘the curved surface and extending in the tube axis

25 direction. Moreover, the mask frame is almost
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of the present invention; - - Figure 1Cis a sectional view of a
cornerr - ' showing still another enbodi nent of the structure of a

shadow mask assenbly used for a col or cathode ray tube

i nventi on; Figure 12 is a top view showi ng stil

enbodi nent of the structure of a shadow nmask assenbly

15

of the present
anot her
used for the

col or cathode ray tube shown in Fig. 1, Figure 13Ais a
sectional view of a major side of 20 the shadow mask assenbly shown in
Fig. 12; ' Figure 13B is a sectional view of a mnor side of

the shadow mask assenbly shown in Fig. 12;

rectangular, whose cross section is almost L-shaped
and which includes a wide wall extending in the tube
axis direction and a flange extending the tube axis in
the vertical direction vertical and has a boss
including the proximal edge with the'flande at its

wide wall. Moreover, the skirt of the shadow mask is

~ located more closely to the fluorescent screen than to

10

15

any-one of bosses including the proximal edge with the

'flande'and the shadow_mask'skirt is secured to the’

inside of the side wall of the mask frame.

.Symbol La denotes the distance between the inside
of the side-wall front end of the mask frame at a
major'side and'the margin of the curved surface of'the .
shadow maSk}.Lb denotes the distance betWeen the:

1n51de of 31de—wall front- end of the mask frame at a

-_mlnor 31de and the margin of the curved surface of the

20

25

.shadow mask, and_Lc denotes the distance between the
inside of the side—Wall front end of the maSk.frame_at
a cqrner and the margin'of'the,curvedhsurface of the
shadow'mask. In the case of the distances hetween'the
inside of the side-wall front end of the mask frame

and the margin of the Curved surface of the Shadow

-mask, it is preferable that the dlstance Lc at a

corner is smaller than the dlstance La at ‘a. major 51de

or the distance Lb at a minor side. Thls is ‘the same
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Figure 13C is a sectional view of a corner of the shadow nask

assenbly shown in Fig. 12; 25 Figure 13D is a sectional view of
anot her REPLACENMENT
SHEET enbodi nment ; Figure 14A is a sectiona

view of a mgjor side

as the case of the first or second embodiment . ‘That
:is, because La or Lb is larger than Lc, the contact
area at a corner increases.
Figs. 11A,. 11B,.and 11C are sectional views of a
-5 shadow mask assembly in which a boss of a mask frame
is formed at two'stages.' Figure 11A shows a sectional
view of a major side, Figure 11B shows a sectional
view of a minor side, and Figure 11C shows a sectional s
View of a,corner;_'In the case of the major side shown .
10 in FigrtllA and the_minor'side shown in Fig. 11B, a
shallom boss 7c2 is formed ahove a deep boss 7cl
(fluorescent sCreen side). However, no boss is formed
at the corner shown in Fig 11cC. Moreover, the mask
frame 7 1s welded w1th the shadow mask’ 6 by the
15 shallow boss 7c2 on the major or mlnor 51de. '
‘When a.boss of the mask frame is formed at a
plurality of stages, it is permltted that -the skirt of..
. the shadow mask is located above the deepest boss.
‘formed at the" prox1mal edge of the 51de wall of the
._20' mask frame w1th the flange .
o By executlng the third embodlment together with
.the first and second_embodlments, it is possible to
obtain not oniy the above advantages but also the
advantages of these embodiments.

25
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showing still another enbodi ment of the structure of a shadow mask
assenbly used for a col or cathode ray. tube 5 of the present invention;, .
Figure 14B is-a sectional view of a mnor side showi ng still another
enbodi mrent of the structure of a shadow mask assenbly used for-a
col or cathode ray tube of the present invention; 10 " Figure
14C is a sectional view of a corner showi ng still another enbodi nent
of the structure of a - shadow mask assenbly used for a col or cat hode
ray tube - of the present invention; Figure 15 is a top view
showi ng the structure of

Fourth Embodlment

Figure 12 is a top view of the shadow mask of the
foﬁrth embodiment of the present 1nventlon. A portlon
same as that in_Fi§.=3 is provided with the same

5 symbol. 'In the case of this embodiment, the shadow '
| mask 6 is made of invar.

A feature of this embodiment is that the boss Tc
formed at a side of a mask frame is formed on the
whole side wall 7a in the height direction. Thereby,

10 it iSIPOSSible to further improve the adhesion degree
between the skirt 6b of the shadow mask and.the inside
of the'side wall 7a of the mesk freme'at their joint
l(spec1f1cally, the skirt 6b and the inside of the 51de
wall Ta are jOlned by spot weldlng) It inevitably

- 15 - becomee.dlfflcult_to-set_the shadow mask in the mask
. frame because the hoss. Tc is.formed_up to the top of
the'side'wall 7a; .However,-this'is not a big problem
-beceuse the region of the boss Tc is small.

| ~Moreover, by forming a tapered portlon T at the

20 - front end of the portion of the 51de wall 7c where the

' boss 7c is formed, it becomes easy to set the shadow
mask in the mask frame. |

That is, the shadow mask is prOVided with'a
curved surface having an electron beam passihg'hole at

25 its central portion and a skirt folded from the margih
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15 a shadow nmask assenbly used for a conventional color cat hode ray

t ube; *and

corners of the shadow mask assenbly shown in Fig. 15. 20 DESCRI PTI ON OF
THE PREFERRED ENMBCDI MENTS

pr esent

acconpanyi ng draw ngs. Figure 1 is a schematic sectional view

showi ng an

1

Fi gures 16A and 16B are sectional views of

The preferred enbodi nents of the
I nvention are described below by referring to the

25 embodi nent of a col or cathode-ray tube of the present

-of the curved surface and extending in the tube axis

direction. The mask frame is almost rectangular,

- whose cross section is L-shaped, and which includes a

side wall_extending in the tube axis direction and a
flange'extendihg the tube axis in the vertioal

direotion._ The side wall is provided'with a portion

' having a boss between the proximal edge with the

_flange and the fluorescent screen end of the side wall

10

and the skirt of the shadow mask is secured to the
inside of the side wall of the mask frame.
For example, Fig. 13A is a sectional view of the

major side in Fig. 12, taken along the line A-A in

'Fig. 12, in which the tapered portion T is formed at

15

'the_front end of the_portion of the side wall 7a where

.the boss 7c is formed. Figure 13B is a sectional view

of the minor side in Fig. 12, taken along the line B-B

;1n Flg. 12, in which the boss-7c is formed at the

ffront end of the portlon of the 51de wall 7a where the

20

boss 7c is formed Flgure 13C is a sectlonal view of

..the.corner in Flg~ 12, taken along the line-C—C‘in

-_Flg 12, in which the boss 7c is not formed at the

'-_'_oorner or the tapered portion T is not present.

"+ Figure 13D is another example when the tapered portlon'

25

T is formed, in which the top of the frame is tilted

outward.
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-13- , i nvention. In Fig. 1, synbol 1 denotes a panel, 2

denotes a: neck, 3 denotes a funnel, 4 denotes a fluorescent

screen, 5 denotes a shadow nmask assenbly, 6 denotes a 5 shadow mask
made of invar or AK (aluminiumkilled), 7 denotes a mask frane nmade
of mld steel or stainless - steel, 8 denotes a deflecting yoke, 9

denotes a purity

Fig. 14A is a sectional view of a major side of a
shadow mask assembly in which the depth of a boss has
two stages, in which the tapered portion T is formed |
at the front end of the portion of the side wall 7a -

5 where the boss is formed. Figure 14B is a sectional
view of a minor,side of a shadow mask assembly in
- which the depth of a boss has tmO‘stages,“which the
tapered_portion'T_is formed at the front end-of'the.
portion'of'the,side wall 7a where the Eoss is formed.
i0 'Figure 14C.is alsectional view of a corner of a shadow
mask assembly in which a boss'whose depth has two
- stages is formed at a side, in.which no boss is formed
at corners or the tapered portlon T is not present.
_ . The advantage of a boss whose depth has two stages is
7;'1Sf_‘as descrlbed in the third embodlment
' Furthermore, by executing the fourth'embodiment;
together with the above first, second, and third
embodiments, it is'possible to obtain not only the
- -above advaﬁtages.but also the advantages of those

20 embodiments.

- _
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1

adj usting magnet, 10 denotes a center-beamstatic conver gence

adj ust'ing hmgnet, 11 denotes a side-beam 10 static convergence adjusting
magnet, 12 denotes an el ectron gun, 13 denotes an el ectron beam -and
14 - denotes a nmagnetic shield. - Mor eover, a col or cathode
ray tube constitutes a ~vacuum envel ope (glass valve) with the panel
which. 15 is arranged at the front side and in whi cn “ﬁ ll““lls“lu l“L
fluorescent screen 4 is forned, the slender neck 2 |“ " ged
at the rear side and in which the el ectron gun 12*is°® |dclﬂde and
the funnel 3 connecting the panel 1 and the neck 2.

What is claimed is:

1. A color cathode ray tube comprising a tube

- provided with a panel in which a fluorescent screen is

formed, a neck 1nclud1ng an electron gun, and a. funnel '

for connecting the panel and the neck'in the tube axis
direction; and a shadow mask assembly ‘and an inner

shield provided for the shadow mask assembly both of

" which are set in the tube; wherein _

10

_ the shadow mask assembly 1ncludes a shadow mask,
a mask.frame, and a spring for setting the shadow mask
assembly to the panel, |
the shadow mask has a curved surface having an

electron beam passing hole and a skirt,fclded“from the

:axis direction,.and a top view obtained. hy'projecting'
the margin on a plane vertical to the tube axis is ‘an .

almost rectangular shape whose major or minor 51de has

a curvature convex to the tube ax1s,

20

25

_ the mask frame is almost’ rectangular, whose cross

section is almost L—shaped and which includes a side

wall extending in the.tube aXis_direction,and a_flange
extending the tube.axis in the vertical direction, and
a top view obtained by projecting the inside'of_the
fluorescent screen end of the side wall on a piane

vertical to the tube axis is an almost rectangular

This Sheet Has Bee,

nmargin of the curved surface and ektending'in the tube
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20 . The shadow mask 6 is provided with a curved - surface having
a plurality of electron beam passing -hol es and a skirt extending

downward fromthe margin : of the curved surface and the nmask fra 7
i's provided with a flange 71 and an al nost rec%aﬁguta‘—'Tﬁ?Tﬁﬂ{ﬂi

when vienad fromthe panel stde B

shape whose major or minor side is linear or has a
curvature concave to the tube axis, and
the skirt of the shadow mask lS secured to the

1n51de of the side wall of the mask frame

2. A'COIor.cathode ray tuhe according to claim
1, wherein both major and minof'Sides_ef the top viem'
of the margin of the'almost reetangular shadow'mask )
have a curvature convex to the tube axis. |

10 |
h_3. .A.eolor cathode ray tube according to claims
1 ahd 2, wherein a eofnef R of .the top view of ‘the
margin of the almoet-rectangular shadow'mask is almost -
equal to a. corner R of the top view of the portlon
'5;ishl contactlng the shadow mask sklrt in the 51de wall of
| the mask frame in the dlrectlon vertlcal to the tube

axis.

4. A color'eathode ray tube according to claims
- 20 1 and 2,'wherein'the gap between the shadow-mask
| 'margin whose top view is almost reetangular and the
inside.of the_mask-frame'side wall in the direction -
o vertical to the tube axis is smaller at corners than
.:at'the major or minor side of the reetangle.

25 _ - 5. A color cathode ray tube according to claims

This Sheet Has Bee

SN [}



The shadow nask assenbly 5 arranged in the panel

1is provided with

the shadOW/nask 6 and t he mask frame 7, the skirt of the shadom/nask

6 is fitted and

5

constituted. The shadow nmask assenbly 5 is arqiul
that the curved surface of

fl uorescent screen 4. 10
in the tube -

secured to the inside of the
frame 7 and the shadow nask 6 and the nask frame 7 are

t he shadow nask 6 i
The magnetic s hi el d

14 i s

constituting the color cathode ray tube and the

defl ecting-yoke 8 is set to the tube side of the joint

10

‘15

20

25

1l and 2, wherein a boss is formed on the side wall of
a side of the almost rectangular mask frame and the

side wall facing the skirt of the shadow mask keeps an

‘almost uniform distance from the shadow mask skirt.

6. A color cathode ray tube according to claims

1 and 2, wherein a boss is formed on the side’ wall of

-a 51de of the almost rectangular mask frame but no

boss is formed at corners.

7. A color cathode ray tube according to claims
1 and 2, wherein the gap between the shadow-mask

margin'whose top view is almost rectangular and the

jllns1de of the mask—frame 31de wall 1s smaller at

corners than at the axis of the rectangle ‘and the
51de-wall front end of. the mask frame 1s located more

closely to the fluorescent screen than to the margln

_of the shadow mask at corners.

8. Ahcolor cathode_ray:tubeQacCOrding to claims

1 and 2, wherein'the'gap between the shadow—mask'

- margin whose top view is almost rectangular and the

inside of the mask-frame side'wall_islsmaller at

‘corners than at the axis of the rectangle_and the

side-wall front end of the mask frame is located more

i nt

LT,
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bet wgen funnel 3 and the neck 2. The purity adjusting ~  magnet 9,
center-beamstatic convergence adjusting 15 nagnet 10, and si de- beam

static conver gence adj usti ng magnet 11 are _arranged—eutsi-deof the

neck 2. Three el ectron beans 13 (only one electron b own in
Fig.:1) emtted fromthe electron gun 12 are defle u\lﬂ Hi
predetern1ned direction by a magnetic field 20

defl ecting yoke 8 and thereafter, t hey pass through a pIurallty of
el ectron beam passi ng. holes formed on the shadow nask 6 and.
respectivel y: reach a picture el enment of a correspondi ng col oron

the fluorenggééf§r€§nt§e fluorescent screen than to the margin

of the shadow mask on the whole circumference.

9. A color cathode ray tube according to claims
5 1 and 2, wherein a corner of the effective portion of
an-almost-rectangular shadow mask corresponding to an

- effective screen and having a hole is a square corner.

_10._ A'oolor'cathode ray tube according to claims
10 1 and 2, whereih'the inner shield is set to.corners_of

- the almost-rectangular mask frame.

11. A color cathode ray tube accordlng to claims
1 and 2, wherein a hole for settlng an inner shleld by
- 15_ -a_securlng sprlng 1s-formed on the flange of a corner

of-the-almost4rectangular mask frame.

‘12, A color_oathode-fay tube according to claims

1 and 2,_wherein the shadow mask is made of invar.

20
13. A color cathode ray tube accordlng to- clalms
1 and 2, wherein the shadow mask is made of invar,
'electron beam pa551ng holes is round holes, and the
pitch between the round holes is 0.28 mm or less.
25 14. A color cathode ray tube according to claims

o \\ﬁ““ _
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25 The operation of the col or cathode ray tube
havi ng the above structure, that is, the i mage display operation is

the sane as that of a well-known col or cathode—pay~%ube———*—~— Flrst

Enbodi ment 5 Figure 2 is a perspective view
o i R

1 and 2, wherein the shadow mask is made of invar,
electron beam passing holes are round holes, the pitch
between the round holes is 0.28 mm or less, and the
interval.between three electron beams.of the electron
5. gun for generating three electron beams is 5.5 mm or

less on the cathode surface.

15. -A color cathode ray tube comprising a tube
provided with a panellin Which a fluorescent.screen is
10 formed, a neck including an electren gun, and a funnel
for connecting the panel and the neck in the'tube ‘axis
direction; and a shadow mask assembly and an inner
shield provided for the shadow mask assembly both of
which are set 1n the tube,.whereln _
'15h1'.' the shadow mask assembly 1ncludes a shadow mask,
a:mask frame, and a spring for setting the shadow mask‘"
assembly to- the panel, | |
_ the shadow mask has a curved surface hav1ng an
-‘electron beam pa531ng hole and a skirt folded from the
20 : margln of the curved surface and extendlng in the. tube
- | ax;s dlrectlcn, and a top view obtained by prOJectlng
the margin cn“a plane vertical to the tube axis is_an"
almost rectangular shape whose major or minor side has
a curvature convex to the tube axis, and each radlus

25 of curvature is RM1 or RM2,
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of the shadow mask 5 used for the col or cathode ray ~ tube shown in ,
Flg 21 and Figure 3 is a top view of the shadom/ shomn.

in Fig. 2. In Figs. 2 and 3, synbol 6a denotes

surface of the shadow mask 6, 6b denotes a skirt of ‘\“\““L wg mask
assenbly 6, 6b[erre], 6b[err], 6b[err], and 6b[err]\“ ur sides
of the skirt 6b, 7a denotes a side wal | of the*mask frane 7, 7aferr],
7alerr], 7alerr], and 7a[err] denote four sides of the side wall 7a,
7b denotes a-spring, 15  and 7c .denotes a boss forned on the mask frane
7. In Figs. 2 and 3, other conponent sane as that shown in

Fig. 1 i.s provi dl%je %a&t&an?eanfs SaYﬂPoo t Jé‘&a%\ﬁa%, whose cross

section is almost L-shaped and which includes a side

wall extending in the tube axis'direetion and a flange

ektending the tube axis in the VertiCal directien, and
5 a top view obtained hy projeeting the inside of the

flﬁorescent'screen end of the side wall on.a plane

vertical to the tube axis is an almost rectangular

shape whose major'Or minor side is linear or has a.

curvaturehcoheave to the tube axis, and each radius of
iQ' curvatﬁre is RF1l or RF2; | _ |

| the relation between the radii of curvatures
meets'the inequalities RM1>RF1 or RM2>RF2; and -
' rthe shadowemask_skirt.ie secured to the inside of

. the'side'Wall'of the mask frame.

fi$;‘ _ | |

| 16; ‘A color cathode ray tube accordlng to claim
15, wherein the relatlon between the rad11 of
curvatures RM1, RM2, RF1, and RF2 meets the
inequalities RMI>RF1 and RM2>RF2.

20 . | 17. ~A coior cathode ray tube aecording to claims

}15 and 16, wherein the gap between the shadow—mask

'margln whose top view 1s almost. rectangular and the
inside of the mask-frameJSlde.wall in the dlrecthn.

' vertical to the tube axis is smaller at corners than

25 at the'major or minor side of the reetangle.
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IS an axis passing through the center of the shadow mask assenbly and

‘al nost parallel with a mnor side of 20 the assenbly and the axis Bis

an axi s passing through - the center of the shadow mask assenbly-and

al nost parallel with a major side of the—assenbly:.

Moreover, the shadow mask 6 includes the curved having an
ef fective regl on in which a 25 plurality of H‘H“‘ “Em&mg si'ng hol es
(not ' PLACEMENT

SHEET

18. ‘A color cathode ray tube according.to claims
15 and 16, wherein a boss is formed on the side wall
of a side of the almost-rectangular mask frame and the“
5 81de wall facing the shadow-mask sklrt keeps an almost
unlform distance from the shadow—mask skirt at

'~ corners..

19. A color cathode ray tube acCordlng to claims
lO 15 and 16, wherein a boss is formed on the side wall
of a side of the almost-rectangular mask frame but no

boss is formed at corners.

| 20.'.Aecolor_cathodehray.tube'according to claims_
"':15l. l5'and'16{'whereln the gapcbetween the:ehadon—maskh
o margin whose top-view'is almost rectangular and the
-1n51de of the mask—frame side wall 1is smaller at
_corners than at the ax1s of the rectangle and the
front end of the mask-frame 51de wall is located-more
B 20'. closely to’ the fluorescent screen than to the shadow— :

-_.mask margin at corners.

21. A color cathode ray tube accordlng to clalms
15 and 16, whereln the gap between the shadow—mask

h25.'.marg1n whose top view is almost rectangular and the

1aced
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-16-, illustrated) are formed and the skirt 6b extending
downward fromthe margin of the curved surface 6a. The mask frame 7
has the side wall 7a forned to be al nost rectaﬁgUTaT—B?—?ﬁe_Fbur

sides 7a[err], 7a[err], 7alerr], and 5 7a4 an '““Mo;mhich
magnetic shield is set. The spring 7b is se ! “ﬂ““: si de wal |
ec

7a _ and the boss 7c is fornmed inside of the w/as
To formthe skirt 6b on the shadow mask 6 by

Q

inside of the mask-frame side wall is smaller at

' corners than at the axis of the rectangle and the
front end of the mask-frame side wall is located more
closely to the fluorescent screen than to the shadow-

5 mask margin on the whole circumference.

- 22. A color cathode ray tube accordlng to claims
_15 and 16, whereln a corner of the effective portlon
' 6f .an almost- rectangular shadow mask correspondlng to
10 an effective screen and having a hole is a square

corner.

23. A color cathode ray tube according tg'claims
15.and 16;'wherein the inner shield is set to corners

-._15' ;of.the-almost4rectangnlar mask frame.

24. ‘A color-cathode ray tube according to claims
'15 and 16, whereln a hole for settlng an inner- shleld
by a securlng sprlng is formed on the flange of a

d20:- corner of the almostfrectangular mask frame.

- 25, A color cathode ray tube accordlng to clalms'
15 and 16, wherein the shadow mask is made of invar.
26. A color cathode ray. tube accordlng to clalms

25 15 and 16, wherein the shadow mask 1s made of invar
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press-mol ding, the four sides 6b[err], 6b[err], 6b[err], and 6b[err] of 10

the skirt '6b are nolded so that the mddle of eagﬂadd_ﬁ_;ﬂgkiijpta¢ved
slightly inward (central direction of t he W mask 6) fromthe
si de nearby a corner of the skirt. For exa Em“‘\of t he
curved portion, the vicinity of the intersn.g“ “J‘“ ;

Xlkcs

maj or side 6b[err] or 6b[err] of the skirt and th curved
nmost inward and symmetrically to the right and Ieft of t he
I ntersection: Mor eover, the boss 7c of the frame 7 is fornmed on

the axis A or at a position nearby the axis A so as to 20 face the
curved portAﬁH‘éfeéﬁteﬁ”ﬂéém passing holes are round holes, and

the pitch between the round holes is 0.28 mm or less.

_ 27. A color cathode ray tube according to claims
5 15 and 16, wherein the shadow mask is made of invar,
electron beam passing holes are round holes, the pitdh
between the round holes is 0.28 mm or less, and the
1nterva1 between three electron beams of the electron -
gun for generatlng three electron beams is 5. 5 mm or .

10 less on the cathode surface.

;28. A color cathode ray tube comprising a tube
provided with a panel in which a fluerescent screen is
formed, a neck including an electrom;gun, and a funnel
15 for connéctingfthe paneltand the neck in_the tube axis
| direction; and a shadow mask assembly and an inner
shield provided for the shadow mask'assembly both of
'whieh are set in the tube; wherein'“
the shadow mask assembly 1ncludes a shadow mask '
) 26 made of 1nvar, a mask frame, and a sprlng for settlng
o the shadow mask assembly to the panel, | |
the shadow mask has a curved surface hav1ng an
electron beam passing hole and a skirt fqlded from the
margin of the curved surface and extending in the tube
25 axis direction,
S
thBﬁmRﬂTwﬁ
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To relatively increase the clearance 51 between sides when fitting
the skirt 6b of the shadow mask ' into the side wall 7a of the mask
frame at the mddle of each side and reIativeﬁwaﬂﬁﬁTﬁﬁﬁfTT—affeach

S|1c71e 2 -neg][ bgaghcg; ntehe ;gﬁrbS?‘ZeZCYa[se]; ?]r rregafH“‘“ﬂ“WNﬂ \m““ d 7a4

the mask frame is almost rectangular, whose cross
section is almost L-shaped and which includes a side
wall extending in the tube axis direction and a_flange
~ extending the-tnbe'axis:in the vertical direction, and -
.'5 - the'side-wall is provided With a boss including a _
proximal edge with a flange, the shadow-mask skirt is.
'located'more closely-to the'fluoresoent screen than to
any one of bosses inoludino a proximal-edge with the
flange, and the shadow-mask skirt is secured to the

10,' inside of the mask—frame side wall.

29.l.A color cathode ray tube accordlng to claim
28, wherein the mask-frame side wall has a flrst boss
-.includlng a prox1mal edge between the side" wall and a
15 - flange and a. second boss formed at an almost same
p051tlon in’ the frame c1rcumference dlrectlon and more
closely.to the fluorescent screen than to the first
- boss and haﬁing a depth smaiier than'that of the first
boss, and the skirt of a. shadow mask is present at the

: 20'_'fluorescent screen side of the first boss.

30. A color cathode ray tube according to. claims
e28 and 29, wherein the bosses are not present at
corners. | '
25 _
—_—
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(posi,tion facing a portion of the skirt curved inward) but the boss'.

7c for wel'ding is not forned at the four corners formed by the four -

sides 7a[err] 7alerr], 7a[err] and 7a[err]. ﬁi_’__g,meLd~betmEéﬁ t he
skirt and the mask frane is’ | ocated in the vicinit mi ddl e’ of
each side and corners. _ At corne M‘“mﬁg‘@m\ﬂw of the

i nner surface of the frane and that of the

st the
sane 10 each other or the curvature of the ski*t fs snall t han

that of the inner surface of the frane in order to i ncrease the
contact area between the side wall 7a and the skirt 6b.

31. A color cathode ray tube according to claim
28, wherein
a top view obtained by projecting the shadow-mask
margin on a plané'vertical_to the'tube axis is an
5. almost-rectangular shape whose major or minor side has
a éﬁrvature convex fo the tube axis, and
a major.or minor side.of a top view obtained by
projecting the inside of the fluorescent screen end of
the mask~frame side wall on a plane vertical to the
10 tube axis is iinear or has a .curvature concave to the

tube axis.

32. A color cathode ray tube acéording to claim
28} wherein
15 ~ a top viewlébtained by projecting the shadow—mésk
l'margin on.a plane'véftical'fo the'tﬁbe axis_is an .
aimost—rectéﬁgular shape whcséjmajor or minor side:has
a:curvature convex to_the tube axis} and |
| a ﬁajor or minor_side of a top view obtained by
-20  projecting the inside of the fluorescent screen end of
| the mask-fréme.side wall in the diréétion vertical to
~the tube axis.is linear or has alcurVaturé:concaVe to
the tube axis. |
33. A color cathode ray tube according tp_qlaim.

25 28, wherein a top view obtained by projecting the
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Mor eqver,

the contact area between the side wall 15 7a and the skirt 6b

ner to

is a region reaches each side " constituting a range fromcgc '
corner having a curvature. At the contagl,jui%kfﬁﬁ’T?fTﬁﬁfgtted t hat

the bottommargin of the skirt contacts the S|de wal

7a. Moreover, it I's the best t mmumg‘ﬂn&!\!gﬁt 1<':3..C'[ s the

contact area of a corner or the top margin

si de wal |
si de wal |

7a at the whol e surface of a corher. I

possible to weld the boss 7c to the inside of the side wall
formthe boss 7c by press- 25 nol ding the side wall 7a inward.

10

.15

20

25

shadow-mask margin on a plane vertical to the tube
axis is an almost-rectangular shape whose major or

minor side is linear or has a curvature concave to the

t he

ntacts the

t is

7a or to

tube axis and each curvature is RM1 or RM2, a top view

obtained by projecting the inside of the fluorescent
screen end of the mask-frame side wall on a plane
vertical to the tube axis is an.almost—rectangular
-shape whose major or minor side has a curvature
concave i to the tube axis'and each radius of
curuature is RF1 or RFZ, and the relation between the
radii of curvatures meets the inequality RM1>RF1l or

RM2>RF2.

34. A color ‘cathode ray tube according to claim

28, whereln a top v1ew obtained by progectlng the

shadow-mask margln on a plane vertlcal to the tube
axis is an almost rectangular shape whose major or

minor side is linear or has a curvature concave to the

tube axis and each curvature.ls.RMl or RM2, a top view.

obtained by projecting the inside of the fluorescent
screen end of the nask-frame side wall on a_plane :
vertical to the tube axis is an almost-rectangular
shape whose major or minor side has a curvature
concave to the tube axis and each radius of-curvature_

-is RF1 or RF2, and the relation between the radii of

lSS
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-18- . ' By form ng the above structure, the clearance-
bet ween the skirt 6b and the mddle of a side of the side walT:7a

relatively increases at the faced pl anes bet "

6b[err], 6b[err], 6b[err], and 6b[err] of the mlm mﬂﬂm”ﬂm shadow
mask of the shadow nmask assenbly 5 on one hanﬂ adnd 't hd feur*sides
7aferr], 7alerr],

curvatures meets the inequalities RMI1>RF1 and

RM2>RF2.

35. A color cathode ray tube according to claim -

5 28, Wherein the.distance.between the shadow-mask
mafgin and the ihside of the mask-frame side wall in.
tﬁe directign vertical to the tube axis is smaller af
corners than at the major or minor side of the
rectangle.

10 -

N 36. A color cathode ray tube according to claims -
'28, 28, and 34,-wheréin the electron beam_passing
holes.of the shadow mask are round holes, the pitCh
between the holes is 0.25 mm or less, and the interval

15 between thfee electrén beamé offthé.eléctron gun for
generating three eléct:onlbeams is 5.5_mm Or'less on

the cathode surface.

37. A color cathode ray tube comprising a tube
20 'prdvided'with.a panel in which a.fluorescent screen is
a formed, a neck including an electroh gun, and a funnel
for connecting'tﬁe panel and the neck in the tube'axis
direction; and a shadow mask assembly and an inner
'shleld provided for the shadow mask assembly both of

25 which are set in the tube; wherein
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7a3, ,and 7a4 of the side wall 7a of the mask franme on the other and
the clearance at a corner relatively decreases. That is, the

clearance at a corner is 10 smal l er than the c__jﬂruux##uﬁﬁ+nﬁﬁﬂﬂ?'nlddIe
of a side. Thereby, it is possible to adequatel t:he
contact area between the skirt 6b and the side iﬁH‘ \Vsm‘ cor ner
between the skirt 6b and the si-de wall 7a and *
unnecessary to set the 15 boss 7c at the corners of the S|de wal | 7a.

Mor eover, because it is unnecessary to set the boss 7c at the corners
of the side wall 7a, the curved surface 6a of the shadow mask 6

substantially eXAA Shadow mask assembly includes a shadow mask
made of invar, a mask frame, and a spring for setting
the shadow mask assembly to the panel,
' the shadow mask has a curved surface hav1ng an
5 electron beam passing hole and a skirt folded from the t
margin of the-curved surface and extending in the tube '
__ax1s dlrectlon, |
the mask frame is almost rectangular, whose cross
-section 1s almost L-shaped and which includes a side
10 wall extending in the tube axis direction and a flange
. extending the tube axis in the vertical direction, and
the side wall is provided uith a portion havino a
boss between the prox1mal edge w1th a flange and the
-fluorescent screen end of the s1de wall and the
15 - shadow—mask sklrt 1s secured to the 1n51de of the

mask—frame 51de wall

38. A color cathode ray tube according to claim :
' '37}lwherein the-maskffrane.side wall has a first boss
.20 including a proximal edge between the side wall and a
flange-and a Second boss formed at an almost same
position in the ﬁrame circumference direction:and nore
'closely to the fluorescent screen than to. the:first d
a boss and hav1ng a depth smaller than that- of the flrst
25 boss, the skirt of a shadow mask is present at the

IS
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at carners

and thereby, it is possible to expand the 20 effective region

of the curved surface 6a up to a - val ue equival ent to the expansion of

t he curved

corner into a square corner. Furthernore, becaus uu“é“lmmﬁmﬂct ar ea
between the skirt 6b and the S|de wal | 7a 25 T“ ers, it

surface 6a. Therefore, it is possible to forma

possi ble to inprove the
REPLACEMENT SHEET
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fluorescent screen side of the first boss, and the
shadow-mask skirt is located more closely to the

fluorescent screen than to the first boss.

39. A color cathode ray tube accordlng to clalms-
37 and 38, wherein the bosses are not present at

corners.

40. A color cathode ray'tube-according.to.claims

37 and.38} wherein a tapered portion'is formed at the

- fluorescent screen end of a boss formed up to the

~fluorescent screen end of the mask-frame side.wall

- toward the inside of the mask frame.

15 -

- 41. A color cathode ray'tube according to claim'
37, wherein. | -

a top view obtained by projecting the shadow-mask

k margln on a plane vertlcal to the tube ax1s is an

- 20

:almost rectangular shape whose major or minor side has

‘a curvature convex to the tube ax1s,'and

a'major or minor side of a top view obtained by
projecting-the inside. of the'fluorescent screen -end of

the mask frame side wall on a plane vertical to the'

tube axis is linear or has a curvature concave to the o

25

tube axls.
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magneti sm shi el ding characteristic at corners of the

shadow* mask” assenbly 5. When the magneti sm shi el di ng -char act

is inproved

, the focus characteristic atVEELEELEdL§,aLse—%ﬁproved.
The inportant point of the present in on 1's @wﬁu t he

5

skirt of a shadow mask entirely contacts

of aftrame i corners. A

wal |

10

15

20

25

42. A color cathode ray tube according to claim
37, wherein '

a top view obtained by projecting the shadow-mask
margin on a plane vertical to the tube axié_isfan
almost—rectangular shape whose major or minor side has
a curvature.cbnvex to the tube axis, and

a major or minor side of a top v1ew obtained by
progectlng the inside of the fluorescent screen end of
the mask-frame side wall on a plane vertical to the
tube axis is linear or has a curvature concave to the

tube axis.

43. A color cathode rqy-tube according to claim

37, wherein a top view obtéined by projéctiﬁg the

shadow-mask maigin:on a plane verticai'to“the tube

- axis is an almost-rectangular shape whose major or

minor side is'linear.br has a curvature concave to the
tube axis, each radius of curvature is RFl or RF2, a
top view obtained by proje¢ting the inside of the
fluorescent surface'end of the mask-frame side wall on
a plane vertical to the tube axis is an almost-
rectangular shape whose major or minor side has a
curvature concave toward the tube axis and eéch radius

of curvature is RF1l or RF2, and the relation between

eristic

t he side

/

| \aced
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That . s, the shadow mask has a curved surface 10 havi ng an el ectron beam
passing hole at its central portion and—a—sk+TT*T‘TTTTTTTOn1the

margi n of the curved surface and extendi %i s
direction and a top view of the nmargin projec mhﬁ‘@\l‘ “ €‘“‘lane verti cal

to the tube axis is an alnost .15 rect angul ose fmj or or m nor

side has a curvature convex toward the tube axis. Moreover, the
mask frame is al nost rectangular and its cross section i s al nost
L- shaped, and the frane includes a side wall extending in the tube

axis direction and a flange 20 extending the tube axis in the vertlcal
direction %%% radii of curvatures meets the inequality RMI1>RF1

or RM2>RF2.

44, A color cathode ray tube according'to claim

5 37, wherein a top view obtalned by prOJectlng the
shadow—mask margln on a plane vertical to the tube
axis is an almost—rectangular shape whose major or
minor side is linear or has a’ curvature concave £o the
tube Axis énd each radius of curvature is RM1 or RM2,

10 and a top view obtained by projecting the inside of
the fluorescent screen end of the mask frame side wall
on a plane vertical to the tube axis is an almost- -
rectangular shape whose major or minor side is_linear'f7
.or has a curvature concave fo the tube axis and each ;.

15  ‘radius of curvature is RF1 or:RFZ,_and the. relation
.between the radii of curvatures meets the inequalities

RM1>RF1 and RM2>RF2.

1'45; A color cathode ray'tube'according to claims
20 37, 38, 41, and 43, wherein the distance between the
| shadow-mask margin and the inside of.the mask-frame
side wall in the direction vertical to the tube axis
is smaller at corners than at the major or minor axis
of the rectangle. - |
25 | .
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a top view obtained by projecting the inside of an end of the side-
wall at the fluorescent screen side on a pl ane vertical to the tube
axi s shows an al npst rect angul ar shape whose ' nor side is

linear 25 or has a curvature concave tomard’TﬁEd?ﬁtgpfef'ﬁT’sz
REPLACENENT SHEET ' | \\\\\\\1\\\\\&‘“\}“@!\\\“\

46. A color.cathode ray tube according to claims
37, 38, 41, and 43, wherein the electron beam passing
holes on the shadow mask are round holés, the pitch
between the holes is 0.28 mm or less,-and.the interval
5 between three electron beams of the electron gun~fdr
geﬁerating three electron beams is 5.5 mm or less on -

the cathode surface.
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Moreqgver, the skirt of the shadow nmask is secured to the inside of ‘the -
si.de wal | of the nmask frane. Figure 4A is a sectional view of a
corner show ng an exanpl e of the case of setting the shadow mask 5
assenbly of this enbodinent to a col or cathode ray tube. Figure-4B is
a sectional view of a corner show ng anot her exanple of the case of
setting the shadow nmask assenbly of this enbodinent to a col or

cat hode ray tube. 10 According to this enbodi ment, because it is
unnecessary to forma boss at corners, it is possible

ABSTRACT
A color cathode ray tube comprises a vacuum
envelope provided with a panel, a neck, and a funnel
for connecting the panel with the neck, a shadow mask
5 6 having a curved surface 6a having a plurality of
eléctrbn beam passing holes and a skirt 6b extending
ﬁdownward from the margin of the cufved surface 6a, and
a mask frame 7 haﬁing an almost-rectangular side wall
7a; wherein a shadow mask assembly 5 constituted by
10. fitting and securing the skirt 6b into the side wall
- 7a is set in the panel and the shéddw mask assembly 5
~is fitted and secured into the side wall 7a by curving
' the middles of two or four facing sides of the skirt 6
__inwérd. | ll .
15 ,.Thereby, it is possible'to'provide a'color. 
cathode ray tube having the shadow mask assembly 5
‘capable of obtaining a superior magnetic shielding
' charécteriStic by énlarging the effective region of
‘the curved surface 6a of the shadow mask 6.

- 20
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to enl.arge the flange 7.of a mask frane, closely contact a. shadow
mask and a'magnetic shield each other at corners, inprove the
magnetic coypling, and 15 particularly i nprove the beam | andi ng

t ol erance  at

corners of a screen where the influence of

geomagneti smis. maxi m zed. The method for coupling. the shadow

mask .and t he

magneti c shield in Fig. 4A or 4B is a method of 20

formng a hole on the flange 71 of the mask franme and " the flange 141.
of the magnetic shield respectively and . securing the flanges by a
securing spring 15 through t he hol es. - _

FIG. 1

N/
. /]
S
5
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1
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Mor eover, because the front end 712 of the side 25 wal |l of the mask
frame is upper than the margin 61 of '

-21- . the curved surface of the shadow mask at corners, the _
effect of shielding external nagnetismat the corners’ is further
i nproved. Mreover, if the front end 712 of the side wall of the mask

frame is upper than the

This Sheet Has Been Replaced




5 margin 61 of the curved surface of the shadow mask - over: the whole -

circunferehce, it is possible to i nprove the effect of shielding
external magnetism - . (particularly, geomagnetism over the whole =
circunference. 10 * Furthernore, because it is unnecessary to forma
boss at corners, it is possible to forman effective portion of the
shadow mask whi ch corresponds to an " effective screen and on which

el ectron beam passing - hol es argrfprpyd upmsto the naigi n and expand-
the 15 effective screen in the dj gdﬁdﬂ? i rggtion. -
Furthernore, in the case of the present
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invention, if it is necessary to forma boss at cor nef s ‘because . of.

any reason: through the boss is normal |y unnecessary for the corners,
it is possible 20 to bri.ng the whole of the skirt into contact with the
side wall of the mask franme as shown in Figs. 5A and ' 5B.  Thereby, - it
is-possible to improve the coupling bet ween the mask franme and the
shadow mask. This is'a- - Cﬁplnt greatly different fromthe cross section
of the 25 corner of or n Fi 16B.

REPLACEMENT SHEET F [ i @A i -
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-22- = " Figure 6 shows some of el ectron-beam passing . hol es

arrangéd on a shadow nmask. It is possible to. obtain a nore mnute -

i mge as the shadow mask pi.tch P decreases. However, if the shadow j
mask pitch = 5 decreases, the electron-beam|anding tol erance .
decreases and a phenonenon in which one electron beam - hits phosphors
of a-plurality of colors to easily “cause Iunlnescence (so-called .

nul ti color hi..'.tt.i._ng_) F]G 5A

FIG 5B

Sheet Has Been Reﬂlaced
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Thi s phenonenon I's referred to as purity 10 deterioration.. The purity

deteridration is greatly. i nfl uenced by geommgnetism and particularly . °

frequently - ‘caused at corners of a screen where the deflection

angl e of an el ectron beam i ncreases. According to t he present

I nvention, because the 15 nagnetlsn1sh|eld|ng effect is inproved at-
corners, it i's possible to realize a fine-pitch color cathode ray
tube with a shadow mask pitch P of 0738 ' Figure 7A
shows an el ectron gun. Figure 7B is ,[ﬂzspscdgﬁatlc view of a cathode K
viewed fromthe line DD 20 in Fig. 7A The el ectron gun 12 is a
so-cal l ed | arge- _

This Sheet Has
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di-ameter el ectron gun in which el ectrodes having a
face three electron beanms.in a main | ens. The el ectron gun has a
characteristic that the convergence and focus are .inproved as the

interval S 25 between the three électron beans decreases. However,
REPLACEMENT SHEET
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-23-. . if the dinmension S of the electron gun-is decreased, the
interval. Q between the panel inside and the shadow - mask shown in Fig.
4A or 4B i'ncreases and a problem occurs that the purity is _
deteriorated .due to 5 . geomagnetism. The present invention
makes it -possible to secure a sufficient landing tol erance even if
the di nension S _ of an electron gun-is 5.5 mmor |ess because the

magneti sm shielding effect is inproved at a corner 10 @ where a problem
frequently oceurs. : ' .

La " 6a
_..%
ﬂa_

FIG. 104 +wr

- FIG 10B .:

FIG 10C
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In.this case, the dinmension S denotes a di nmension on the surface of a

cat hode as shown in Fig. 7. ' Mor eover, when the shadow mask pitch °
Pis 0.28" mm’ it is possible to secure the purity .tolerance even 15

if the dimension Sis 5.0 nmor |ess. In the case of this
enbodi nent, the skirt 6b is press-nol ded so that the central portion

of each of _the four corners 6b[err];, 6b[err], 6b[err], and 6b[err] of
the skirt 6b is curved slightly inward froma side close to the 20
corners formed by the four sides. The above advant age can al so be - .

obt ai ned by applying the nolding of this enbodi néne only to the t wo

facing sides 6b[err] and 6b[err] (or o aﬁ
7 a . -
- | Y 61
- FIG, 114 o2
I | 7°i |
{
71 )
6a
o=
A
71

T-. j‘flf'c;ﬁ ‘J!'J!<:? 7 a;(-

S T
Thj '
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6b2 and 6b4) of the skirt 6b and applying nolding according to a

wel | -known frode to the two remmining 25 facing sides 6b[err] and 6b[err]
(or 6b[err] and 6b[err]) of _the 'skirt - o o
REPLACEMENT SHEET - 24- . 6h -
i nstead of applying the rml ding of this enmbodi ment -
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to-the four sides 6bferr], 6b[err],
6b. : £ As descri bed above,

6b[err],

invention, it is possible to relatively increase the
the central portions of the joint areas

si des of a shadow nmask and

and 6b[err] of the skirt:
accordi ng to the present 5

- cl ear ances ‘of

between the skirts of four
the side walls of the four sides to which

a mask frane corresponds and rel atively decrease the cl éarances of

10 the-corners of themin a shadow nmask assgnbly.

advant ages canh be obtained that it is
the contact area ' bet ween a skirt pBna
IS o
7'a/.
FIG 134 -
' ' T7¢— ||

possi bl e
sid

7 ¢

2.

T fore, the .
Q:s&???%?ently secure
at a corner and it
6a
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unnecessary to set a boss to each corner of the side 15 wall. .

Mor eoveér , - atcording to the present invention, because it is
unnecessary to set a boss to each corner - of a side wall, the curved
surface of a shadow mask is substantial |y expanded at corners and
thereby, the 20 effective region of-the curved surface can . be _
expanded. Furthernore, because the contact area bet ween the skirt and
the side'wall increased at corners, the advantage can be obtai ned
that it is " possible to inprove the magneti smshielding 25
characteristic at corners of a shadow nmask assenbly.

=
ﬂﬁ

6a

F’_[G'.'J_M / Gb

Gam
. FIG 14B |, j o
FIG, 14¢C -

- . - - .'
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REPLACENENT SHEET -25- .
Particularly in the case of ‘a horizontal |l y-1ong col or cathode ray

tube with a panel aspect ratio of . - 16:9 or 16:10, it is possible to
greatly |nprove t he "focus characteristic by applying the present’

I nvention

FIG 15
(PRIOR ART)

\ :\ | /_L 5

\
o

| A A A A AV AT AT AT A

BN VA A AT A 7.1 V 5 B 4 A 7 M AV,
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5 because the focus is deteriorated at corners : Second Enbodi nent

Fi gure(8 is a top view of the shadow mask assenbly of the second _
~enbodi nent of the present. 10 invention. Synbol RF1 denotes the radius

of curvature of a major side of the inside.of a side wall, RML _

denotes the radius of curvature of the margin of a shadow mask, RF2

denotes the radius of vature of a m nor side of the inside of the .

side wall, and RM err] no%ﬁﬂradi'us of curvature of a m nor

side of the mar gi sk. Qther portion sane as that

in Fig. 3 is provided wrth t he sane synbol .

(PRIOR ART)

SB.

FIG. 168

418 \\' |
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Ih the cése of this enbodi nent, the radius of curvaéta: 5é

RF[err] of -the inside of the side wall on 20 a side of the nﬂ ane 7
is set to a value smaller = °~ than the radius of curvature RML or RM.
According to this enbodinent, it is possible to relatively increase
the cl earances of the central portions of the joint tEgsS begveeh the
skirts of the four sides of a shadow—fj-zs $ FTO%L‘L,@\A% he
four sides to which a : _prDescription : . paged = od.
: dB.ﬁ'u) prged o
REPLACEMENT SHEET N\ rrcraimes) :pegdE D a1k
TITLE OF THE INVENTION AT Drawing(s) * Pie?iﬁ"fw 13'5%6‘1757-
prAbstract paged 5
COLOR CATHODE RAY TUBE 619 7.
DATE OF RECEIPT paY ¥

BACKGROUND OF THE INVENTION e
The present invention relates to a color cathode
5 ray tube, particularly to a color cathqde ray tube in
which the effective region of a shadow mask is
"~ enlarged and the magnetism shielding characteristic
and the howling prevention characteristic for
assembling the shadow mask are improved.

10 A color cathode ray tube generally comp;ises a
vacuum envelope (glass valve) provided with a panel
which is arranged at the front side and in which a
fluorescent screen is formed, a slender'neck.which is
arranged at the rear side and in which electron gun is

15 included, and a funnel connecting the panel and the
neck; a shadow mask assembly fixed in the panel; a
magnetic shield set in a tube at the joint between the
panel and the funnel; and a deflection yoke set to the
.tube side of the joint between the funnel and the

20 neck. Moreover, the shadow mask assembly includes a
shadow mask provided with a surface curved toward the
panel front and having a plurality of electron-beam
passing holes and with a skirt extending downward from

- the margin of the curved surface, and a mask frame

25 having a flange connected to an almost-rectangular

REPLACEMENT SHEET
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- 26- mask frame corresponds and rel atively decrease the

cl earances of the corners of themin a shadow mask assenbl y.

Moreover, it is possible to secure the assenbl i ng mass productivity
of a shadow nask and a 5 mask frame even by increasing the cl earance
bet ween the skirt of the shadow mask and the inside of the si de
wal | of the mask franme at a side and t%éxeby . decreasing the clearance

at a corner.

10

15

20

25

side wall and the magnetic shield, which is
cohstitutedlby fitting and securing the skirt to the
side wall. Moreover, the shadow mask assembly is
secured in the panel so that the curved surface of the
shadow mask faces the fluorescent screen formed in the
front panel.

In the case of the color cathode ray tube having
the above structure, three electron beams are emitted
from the three electron guns included in the neck
respectively and properly deflected due to a magnetic
field generated by the deflection yoke. Then, the
three electron beams pass through the electron beam
passing holes formed on the curved surface of the
shadow mask and thereafter, each of them is projected

on a phosphor region with a corresponding color on the

- fluorescent screen. Thus, a multicolor image is

displayed on the front panel of the color cathode ray
tube.

Figure 15 is a top view showing the structure of
a shadow mask assembly used for an already-known color
cathode ray tube.

In Figs. 15 and 16A and 16B, symbol 40 denotes a
shadow mask assembly, 41 denotes a shadow mask, 42
denotes a curved surface, 43 denotes a skirt, 44

denotes a mask frame, 45 denotes a side wall of the

REPLACEMENT SHEET
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That is, the shadow mask is provided wwth a 10 curved surface having an

el ectron- beam passi ng hol e at Its central portion and a skirt fol ded
fromthe margin of the curved surface and extending in the tube axis
direction. A top view obtained by projecting the margi n of the curved
surface on a plane vertical to 15 t he tube axis shows an

al nost -rect angul ar shape whose - mhjor or nminor side is linear or has a
curvature concave toward the tube axis and each radius of

curvature is RML or RMR2. Moreover, the mask frane is al nost

rectangul ar, whose cross section is alnmost L- 20 - shaped and which
i ncl udes a nwsle fydne ,exd@rdbmgtes) 4 hepring for setting the shadow

mask assembly in a panel, 47 denotes a boss formed on
the side wall of the mask frame toward the inside of
the frame, and 48 denotes a flange of the mask frame.
5 Moreover, the shadow mask 41 includes the curved
surface 42 having a plurality of electron beam passing
holes (not illustrated) and the skirt 43 extending
downward from the margin of the cufved surface 42.
The mask frame 44 has the side wall 45 and the flange
10 48 which are connected each other or press-molded into
a rectangular shape. The spring 46 for setting.the
mask frame 44 in the panel is provided for the outside
of the side wall 45. Moreover, the. mask frame has a
boss 47 for reinforcing the mechanical strength of the
15 side wall 45 and compensating the clearance of the
" joint face between the side wall 45 and the skirt 43.
The skirt 43 of the shadow mask 41 is fitted to the
side wall 45 of the mask frame 44 and the skirt 43 and
the side wall 45 are spot-welded each other at several
20 portions' and thereby, the shadow mask assembly 40 is
.constituted.
Figure 16A is a sectional view of a major side of
the shadow mask shown in Fig. 15 and Figufe 16B is a
sectional view of a corner of the'shadow mask assembly

25 shown in Fig. 15. When the shadow mask 41 is press-
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tube axis direction and a flange extending in the - direction vertical

to the tube axis. Atop view obt ai ned by projecting the inside of the
fl uorescent screen side of the side wall on a plane vertical to 25

t he tube axis shows an al nost-rectangul ar shape whose

REPLACEMENT SHEET 4 -27-

molded, a warp occurs due to springback because of the
press-molding. A warp value SB of the skirt 43
usually tends to decrease at a corner with a
" relatively large degree of contraction due to press- .
5 nolding and increase at the central portion with a
relatively small degfee of contraction. The bottom
margin of the skirt of the shadow mask 41 after press-
molded has a shape in which the middle of. the side is
slightly curved outward compared to the side nearby a
10 corner due to the warp. When fitting the skirt 43 of -
the shadow mask 41 into the side wall 45 of the mask
frame 44, there is a problem that the skirt 43
contacts the side wall 45 at the middle of a side and
a clearance 49 is produced between the skirt 43 of the
15 shadow mask 41 and the mask frame 44 at a corner.
Moreover, the margin of the curved surface 42 is
molded so that the middle of a side is slightly curved
outward in accordance with the shape of the margin of
a panel glasé. That is, to fit the skirt 33 to the
20 side wall 45 of the mask frame, the dimensions of
various portions of the shadow mask 41 are set so that
the middle of a side of the skirt is just stored in
the side wall 45.
Moreover, when fitting the skirt 43 of the shadow

25 mask 41 press-molded at the above dimensions into the
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maj or or mnor side has a curvature concave toward the t ube axis.

Furthernore, each radius of curvature is RF1 or RF2, the relation

bet ween the above radii of curvatures neets the inequality RMI>RF1 or
RVR>RF2, 5 and the skirt of the shadow mask is secured to the

side wall of the mask frane. In this case, it is preferable to
set the radii of curvatures of h%}or and m nor sides so that the
radi us of curvature of the margin of the curved 10 surface of the shadow
mask is larger than them that is, the inequalities RMI>RF1 and

RVP>RF2 can be .
side wall 45 of the mask frame 44, the clearance

between the ékirt 43 and the side wall 45 decreases at
the middle of a side of the skirt 43 and increases at
the corners of the skirt 43. Therefore, as shown in
5 Fig. 15, the boss 47 is formed at each corner of fhe
side wall 45 so as to compensate spread of the
clearance. The boss 47 is also properly formed at the
middle of a side of the side wall 45 in order to
reinforce the mechanical strength of the side wall 45.
10 ' Thus, the well-known shadow mask assembly 40 is
molded so that the middle of a side of the margin of
the curved surface 42 is slightly curved toward the
outside when press-molding the shadow mask 41.
lTherefore, the clearance between the skirt 43 and the
15 side wall 45 increases at the corners of the skirt 43.
‘Moreover, problems occur that it is necessary to form -
the boss 47 at each corner of the side wall 45 and the
effective region of the curved surface 42 to the size
of the mask frame 44 is narrowed by a value equivalent
20 to the increase of the clearance.
Furthermore, in the case of the well-known shadow
mask assembly 40, the contact area between the skirt
43 and the side wall 45 is restricted to the arranged
portion of the boss 47 at each corner. Therefore, the

25 contact area between the skirt 43 and the side wall 45
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obt ai ned. However, when either of major and m nor sides neets the

above rel ation, advantages of the present invention can be obtained.
15 Q her structures, functions, and advant ages of this

enbodi nent are the same as those of the first enbodi nent .

Thi rd Enmbodi ment 20 Figure 9 is a top view of the shadow mask
assenbly of the third enbodi nent of th@:present I nvention. A portion
sanme as that in Fig. 3is provided with the sane synbol. In the case
of this enbodi nent, the shadow mask 6 is nmade of invar.

10

15

20

25

is substantially small. In addition, because the
contaét area is small at corners, there is a problem
that an effective magnetism shielding characteristic
cannot be obtained.

The present invention is made to solve the above
problems and its object is to provide a color cathode
ray tube comprising a shadéw_mask_assembly capable of-
enlarging the effective region of a curved surface to
the size of a mask frame of the.shadow mask assembly
and obtaining a superior magnetism shielding
characteristic.

Though USP 4,308,485 is present as a prior art,

it does not suggest the present invention. Moreover,

Japanese Utility Model Application No. 40942/1985 is.

present as a prior art, in.which springback when
fofmipg a shadow mask is considered. However, the
shape of a mask frame for ﬂolding a shadow mask or the
positional relation between the shadow mask and the

mask frame is not disclosed at all.

SUMMARY OF THE INVENTION

To achieve the above object, the present
invention mainly comprises the following means.

(1) The side of the margin of the curved surface

of an almost rectangular shadow mask is set so that it

REPLACEMENT SHEET
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25 Because invar is hard, the skirt 6b is short forned.

REPLACEMENT SHEET - -28- '

Fi gure 10A shows a sectional view of the major side in Fig. 9, taken
along the line AAAin Fig. 9,

10

15

20

25

-7-

——

is curved inward. That is, the side is set to a
curvature to be convex to (toward) the tube axis of a
cathode ray tube. Moreover, the almost rectangular
side wall of a mask frame is set so as to be liner or
so as to have a curvature to be concave toward the
tube axis of the cathode ray tube. Thereby, iﬁ is
possible to obtain a sufficient clearance between the
mask frame and the shadow mask for major and minor.
axes of the rectangle. Thus, it is possible to secure
the mass prodqctivity of the shadow mask even if the
clearance is small on the diagonal axis. Moreover, it
is possible to improve the ﬁagnetism shielding effect
(effect of shielding the magnetism outside of a
cathode ray tube) on the diagonal of a screen where
the influence of the geomagnetism is maximized.
Furthermore, it is possible to increase the diagonal
effective diameter of the screen by a value equivalent
to the decrease of the clearance due to the diagonal .
axis.

(2) The side of the margin of the curved surface
of an almost rectangular shadow mask is set so as to
be linear or so as to have a radius of curvature in
which the side is curved outward and the radius of
curvature of the side of the margin of the shadow mask

is made larger than that of the inside of the side
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Figure 10B shows a sectional view of the mnor side in

Fig. 9,

t aken

along the line B-Bin Fig. 9, and Figure 5 10C shows a sectional view
of the corner in fig. 9, taken along the line CGCin Fig. 9.

The feature of this enbodinent is that the skirt 6b of the shadow
mask is | ocated nore closely to the side wall of the mask frane than
to the boss 7c fornmed 10 at the prb&lnal edge between the flange 7la and
t he side wall 7a, that is, the skirt 6b is |located nore cl osely
to the fluorescent screen than to the boss 7c formed at the proxim
edge. Thereby, even if the shirk 6b of the shadow mask made of invar
i's

10

15

20

25

wall of a mask frame corresponding to the side of the
margin of the shadow maék. Thereby, because a
sufficient clearance is obtained between the mask
frame and the shadow mask for major and minor axes of
the above rectangle, it is possible to secure the mass
productivity of a shadow mask assembly by decfeasing
the clearance on the diagonal axis of the rectangle.

(3) Because a boss is formed at a portion
including the root on which the flange of. the side
wall of the mask frame is set and the skirt of the
shadow mask is secured on the boss, it is possible to
maintain the mechanical strength of thelmask frame,
increase the effective diameter of the shadow mask,
and moreover improve the magnetic coupling between the
shadow mask and the mask frame. |

(4) The clearance between the mask frame and the
margin of the shadow mask is decreased at corners and
a boss is provided from the proximal edge of the side
wall with the flange at the side of the mask frame up
to the distal edge of the side wall to decreaée the
clearance at this portion. Thus, because the small
region of the clearance is limited it is possible to
secure the mass productivity of a shadow mask assembly
and obtain the advantages in the above Items (1) to

(3).
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15 shortened, the operability.is inproved w thout the shadow mask' s
reaching the flange 71 of the nmask frane because the skirt 6b is
| ocated above the boss 7c. Moreover, the nechanical strength of the
mask frame is i nproved by the boss 7c. In this case, a corner does -
20 not al ways require a boss. That is, the shadow is provided
with a curved ~ ~ surface having an_2fectron beam passing hole at its
central portion and a skirt folded fromthe margin of t he curved
surface and extending in the tube axis 25 direction. Mreover, the mask
frame is al nost
Therefore, according to the above means, the

curved surface of a shadow mask is substantially

enlarged at corners and the effective region of the

curved surface is expanded. Moreover, because the

5 contact area between a skirt and a side wall is
expanded at corners, the magnetism shielding
characteristic is improved at corners of the shadow

mask assembly.

10 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic sectional view showiﬁg an
embodiment of a color qathode ray tube of the present
invention;
Figure 2 is a perspective.view showing an
15 embodimentlof the structure of a shadow mask assembly
used for the color cathode ray tube shown in Fig. 1;-
| Figure 3 is a top view of the shadow mask
assembly shown in Fig. 2;
Figure 4A is a sectional view of a corner showing
20 an eﬁbodiment when mounting the shadow mask assembly
shown in Fig. 2 on a color cathode ray tube;
Figure 4B is a sectional view of a corner showing
another embodiment when mounting the shadow mask
assembly shoWn in Fig. 2 on a color cathode ray tube;

25 Figure 5A is a sectional view of a corner of a
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rect angul ar, whose cross section is al nost L-shaped and whi ch

i ncludes a wide wall extending in the tube axis direction and a

fl ange extending the tube axis in - the vertical direction vertical and
has a boss 5 I ncl udi ng the proxin%h edge with the flange at its

shadow mask assembly used for a color cathode ray tube
of the present invention;

Figure 5B is a sectional view of a corner of a
shadow mask assembly used for a color cathode ray tube

5 of the present invention;

Figure 6 is an illustration showing an
arrangement sate of electron beam passing holes of a
shadow mask used for a color cathode ray tube of the
present invention;

10 Figure 7A 1s a sectional view of an electron gun
‘used for a color cathbde ray tube of the present |
invention in the in-line direction;

Figure 7B is a sectional view of the electron gun
shown in Fig. 7A vertical to the éxis of the electron

- 15 gun shown in Fig. 73A;

Figure 8 is a top view showing another embodiment
of the structure of a shadow mask assembly used for a
color cathode ray tube of the present inventioni

Figure 9 is a top view showing still another

20 embodiment of the structure of a shadow mask assembly
used for a color cathode ray tube of the present
iﬁvention; |

Figure 10A is a sectional view of a major side of
the shadow mask assembly shown in Fig. 9;

25 Figure 10B is a sectional view of a minor side of
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wi de wall. Mreover, the skirt of the shadow mask is | ocat ed nore
closely to the fluorescent screen than to any one of bosses including
the proximal edge with the ‘flange and the shadow mask skirt is
secured to the 10 i nside of the side wall of the mask frane.

Synbol La denotes the di stance between .the inside of the side-wall
front end of the nask frane at a :E_:j or side and the margin of the
curved surface of the shadow mask, Lb denotes the distance between
the 15 inside of side-wall front end of the nask franme at a m nor
side and the margin of the curved, surface of the shadow nmask, and Lc

denot es t hetly® sTEFRAW JR2SE 3S3¢ROLY shown in Fig. 9;

10

15

20

25

Figure 10C is a sectional view of a corner of the
shadow mask shown in Fi§. 9;

Figure 11A is a sectional view of a major side
showing still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube
of the present invention;

Figure 11B is a sectional view of a minor side
showing still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube
of the present invention;

Figure 11C is a sectional view of a corner
showing still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube
of the present invention;

Figure 12 is a top view showing still another
embodiment of the structure of a shadow.mask.assembly
used for -the color cathode ray tube shown -in Fig. 1;

Figure 13A is a sectional view of a major side of
the shadow mask assembly shown in Fig. 12;

Figure 13B is a sectional view of a minor side of
the shadow mask assembly shown in Fig. 12; |

Figure 13C is a sectional view of a corner of the
shadow mask assembly shown in Fig. 12;

Figure 13D is a sectional view of another
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i nside of the side-wall front end of the mask frane at a corner and
the margin of the curved surface of the 20 shadow nmask. In the case of
t he di stances between the inside of the side-wall front end of the
mask frame and the margin of the curved surface of the shadow

mask, it is preferable that the distance Lc at a corner is smaller
than the distance La at a major side ¥ or the distance Lb at a minor
side. This is the sane :
REPLACEMENT SHEET

embodiment; |

Figure 14A is a sectional view of a major side
showihg still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube

5 of the present invention;

Figure 14B is a sectional view of a minor side
showing still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube
of the present invention;

10 Figure 14C is a sectional view of a corner
showing still another embodiment of the structure of a
shadow mask assembly used for a color cathode ray tube
of the present invention;

Figure 15 is a top view showing the structure of

15 a shadow mask assembly used for a conventional color

" cathode ray tube; and
Figures 16A and 16B are sectional views of

corners of the shadow mask aséembly shown in Fig. 15.

20 °~ DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the present
invention are described below by referring to the
accompanying drawings.
Figure 1 is a schematic sectional view showing an

25 embodiment of a color cathode ray tube of the present
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- 30- as the case of the first or second enbodi nent. That IS,

because La or Lb is larger than Lc, the contact area at a corner
i ncreases. Figs. 11A, 11B, and 11C are sectional views of a 5
shadow mask assenbly in which a boss of a mask frane is formed at two
stages. Figure 11A shows a sectional view of a major side, Figure 11B
shows a secti onal view of a mi nok33ide, and Figure 1C shows a
secti onal

invention.

In Fig. 1, symbol 1 denotes a panel, 2 denotes a
neck, 3 denotes a funnel; 4 denotes a fluorescent
screen, 5 denotes a shadow mask assembly, 6 denotes a

5 shadow mask made of invar or AK (aluminium-killed), 7
denotes a mask frame made of mild steel or stainless
steel, 8 denotes a deflecting yoke, 9 denotes a purity
adjusting magnet, 10 denotes a center-beam static |
convergence adjusting magnet, 11 denotes a side-beam

10 static convergence adjusting magnet, 12 denotes an
electron gun, 13 denotes an electron beam, and 14
denotes a magnetic shield.

Moreover, a color cathode ray tube constitutes a
vacuum envelope {glass valve) with the panel 1 which .

15 is arranged at the front side and in which the
fluorescent screen 4 is formed, the slender neck 2
which.is arranged at the rear side and -in which the
electron gun 12 is included, and the funnel 3
_connecting the panel 1 and the neck 2.

20 The shadow mask 6 is provided with a curved
surface having a plurality of electron beam passing
holes and a skirt extending downward from the margin
of the curved surface and the mask frame 7 is provided
with a flange 71 and an almost rectangular side wall

25 when viewed from the panel side.
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view of a corner. In the case of the major - -side showmn 10 in Fig. 11A and
the m nor side shown in Fig. 11B, a shal | ow boss 7c2 is forned above

a deep boss 7cl (fluorescent screen side). However, no boss is forned
at the corner shown in Fig. 11C. Moreover, the nmask frame 7 is wel ded
wi th the shadow mask 6 by the 15 shal | ow boss 7¢2 on the major or m nor

si de. When .a boss of the milsk-frane is forned at a

plurality of stages, it is permtted that the skirt of t he shadow

mask is | ocated above the deepest boss

the side wall of the 20 mask frame with the fl ange.

10

15

20

25

The shadow mask assembly 5 arranged in the panel
1 is provided with the shadow mask 6 and the mask
frame 7, the skirt of the shadow mask 6 is fitted and
secured to the inside of the side wall of the mask
frame 7 and the shadow mask 6 and the mask frame 7 are
integrally constituted. The shadow mask assembly 5 is
arranged in the panel so fhat the curved.surface of
the shadow mask 6 is convex toward the fluorescent
screen 4.

The magnetic shield 14 is arranged in the tube
constituting the color cathode ray tube and the
deflecting yoke 8 is set to the tube side of the joint
between funnel 3 and the neck 2. The purity adjusting
magnet 9, center-beam static convergence adjusting

magnet 10, and side~beam static convergence adjusting

" magnet 11 are arranged outside of thé neck 2. Three

electron beams 13 (only one electron beam is shown in

Fig.:1l) emitted from the electron gun 12 are deflected

in a predetermined direction by a magnetic field

generated by the deflecting yoke 8 and thereafter,

they pass through a plurality of electron beam passing

holes formed on the shadow mask 6 and respectively
reach a picture element of a corresponding color on
the fluorescent screen 4.

The operation of the color cathode ray tube

formed at the proximal edge of
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By executing the third enbodi nent together with the first and second
enbodi nents, it is possible to obtain not only the above advant ages
but al so the advant ages of these enbodi nents. 25

REPLACEMENT SHEET -31-
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having the above structure, that is, the image display
operation is the same as that of a well-known color
cathode ray tube.
First Embodiment
5 Figure 2 is a perspective view showing an example
of the shadow mask 5 used for the color cathode ray .
tube shown in Fig. 1 and Figure 3 is a top view of the
shadow.mask assembly 5 shown in Fig. 2.
In Figs.-2 and 3, symbol 6a denotes a curved
10  surface of the shadow mask 6, 6b denotes a skirt of
the shadow mask assembly 6, 6b;, 6b;, 6bi, and 6b,
denote four sides of the skift 6b, 7a denotes a side
wall of the mask frame 7, 7ai, 7a;, 7as, and 7a, denote
~four sides of the side wall 7a, 7b denotes a spring,
15 and 7c denotes a boss formed on the mask frame 7. In
" Figs. 2 and 3, other component same as that shown in
Fig. 1 is provided with the same symbol. The axis A
is an axis passing through the center of the shadow
maék assembly and almost parallel with a minor side of
20 the assembly and the axis B is an axis passing through
the center of the shadow mask assembly and almost
parallel with a major side of the assembly.
Moreover, the shadow mask 6 includes the curved
surface 6a having an effective region in which a

25 plurality of electron beam passing holes {not
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Fourth Enbodi nent Figure 12 is a top view of the shadow mask of

t he . fourth enbodi nent of the present invention. A portion sane
as that in Fig. 3 is provided with the sane 5 synbol. In the case of
this enbodi ment, the shadow mask 6 i s made of invar. A
feature of this enbodinent is that the boss 7c formed at a side of a
mask frame is formed on the wholl®-side wall 7a in the height

di rection. Thereby, 10 it is possible to further inprove the adhesion
degr ee bet ween the skirt 6b of the shadow mask and the inside

of the side wall 7a of the mask frame at their joint
illustrated) are formed and the skirt 6b extending

downward from the margin of the curved surface 6a.
The mask frame 7 haé the side wall 7a formed to be
.almost rectangular by the four sides 7a,, 7a:, 7as;, and
5 7a; and the flange 71 to which a magnetic shield is
set. The spring 7b is set outside of the side wall 7a
and fhe boss 7c is formed inside of the side wall 7a.
To form the skirt 6b on the shadow mask.6 by
press-molding, the four sides 6b;, 6b, 6bs, and 6b, of
10 .the skirt 6b are molded so that the.middle of each
side is curved slightly inward (central direction of
the shadow mask 6) from the side nearby a corner of
the skirt., For example, in the case of the curved
portion, the vicinity of the intersections between thg
15 major side 6b; or 6bs; of the skirt and the axis A is
' curved most inward and symmetrically to the right and
left of the intersection.
Moreover, the boss 7c of the frame 7 is formed on
.tﬁe axis A or at a position nearby the axis A so as to
20 face the curved portion of the skirt.
_ To relatively increase the clearance 51 between
sides when fitting the skirt 6b of the shadow mask
into the side wall 7a of the mask frame at the middle
of each side and relatively decrease it at each side

25 nearby a corner, the boss 7c is formed at the middle
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(specifically, the skirt 6b and the inside of the side wal |
joined by spot welding). It inevitably 15 becones difficult to set the

shadow mask in the nmsk

top of

with a

10

15

20

25

7a are

frame because the boss 7c is fornmed up to the

the side wall 7a. However, this is not a big problem
because the region of the boss 7c is snall. Mor eover ,

a tapered portion T at the 20 frontt&nd of the portion of the
7c where the boss 7c is forned, it beconmes easy to set the
mask in the mask frane. That is, the shadow mask is pr

curved surface having an el ectron beam passi ng hol e
of each of the four sides 7a;, 7a., 7a3, and 7a4

(position facing a portion of the skirt curved inward)
but the boss 7¢c for welding is not formed at the four
corners formed by the four sides 7a; 7a;, 7as;, and 7a,.

The weld between the skirt and the mask frame is

located in the vicinity of the middle of each side and

corners.

At corners, the curvature of the inner surface of
the frame and that of the skirt 6b are almost the same

each other or the curvature of the skirt is small than

that of the inner surface of the frame in order to

increase the contact area between the side wall 7a and

the skirt 6éb.

Moreover, the contact area between the side wall
7a and the skirt 6b is a region reaches each side
constituting a range from corner to corner having a
curvature. At the contact area, it is permitted that

the bottom margin of the.skirt contacts the side wall

7a at the contact area of a corner or the top margin

of the skirt contacts the side wall 7a. Moreover, if
is the best that the skirt contacts the side wall 7a
at the whole surface of a corner.

It is possible to weld the boss 7c to the inside
of the side wall 7a or to form the boss 7c by press-

molding the side wall 7a inward.

by form ng
si de wal |
shadow

ovi ded

at
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25 its central portion and a skirt folded fromthe margin

- 32- of the curved surface and extending in the tube axis
direction. The mask frane is al nost rectangul ar, whose cross section
i s L-shaped, and which includes a side wall extending in the tube

axis direction and a 5 fl ange ext%EFing the tube axis in the vertical

By forming the above structure, the clearance
between the skirt 6b and the middle of a side of the
side wall 7a relatively increases at the faced planes
between the four sides 6b,, 6b;, 6bi, and 6bs; of the

5 skirt 6b of the shadow mask of the shadow mask
assembly 5 on one hand and the four sides 7a:, 7a;,
7a3, and 7a; of the side wall 7a of the mask frame on
the other and the clearance at a corner relatively
decreases. That.is, the clearance at a corner is

10 smaller than the clearance nearby the middle of a
side. Thereby, it is possible to adequately secure
the contact area between the skirt 6b and the side
wall 7a at the corner between the skirt 6b and the
side wall 7a and thereby, it is unnecessary to set the
15 boss 7c at the corners of the side wall 7a.

Moreover, because it is unnecessary to set .the
boss 7c at the corners of the side wall 7a, the curved
surface 6a of the shadow mask 6 substantially expands
at corners and thereby, it is possible to expand the

20 effective region of the curved surface 6a up to a
value equivalent to the expansion of the curved
surface 6a. Therefore, it is possibie to form a
corner into a square corner. Furthermore, because the
contact area between the skirt 6b and the side wall 7a°

25 increases at corners, it is possible to improve the
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direction. The side wall is provided with a portion havi ng a boss

bet ween the proxi mal edge with the flange and the fluorescent screen
end of the side wall and the skirt of the shadow mask is secured to
the 10 inside of the side wall of the mask framne. _ For
exanple, Fig. 13Ais a sectional view of the maj or side in Fig. 12,
taken along the line A-Ain Fi @gl92, in which the tapered portion T
is formed at the front end of the portion of the side wall 7a where
15 the boss 7c is formed. Figure 13B is a sectional view of the
m nor side in Fig. 12, taken along the line B-B in Fig. 12, in which

t he boss 7cmagnébismdskateldtng characteristic at corners of the
shadow mask assembly 5. When the magnetism shieldiﬁg
characteristic is improved, the focﬁs characteristic
at corners is also improved.

5 The important point of the present invention is
that the skirt of a shadow mask entirely contacts
(closely contacts) the side wall of a frame at
corners.

That is, the shadow mask has a curved surface
10 ° having an electron beam passing holé at its central
portion and a skirt folded from the margin of the
curved surface and extending in the tube axis
direction and a top view of the margin projected on a
plane vertical to the tube axis is an almost
15 rectangular shape whose major or mino: side has a
curvature convex toward.the tube axis. Moreover, the
nmask frame is almost rectangular and its cross section
is almost L-shaped, and the frame includes a side wall
extending in the tube axis direction and a flange
20 extending the tube axis in the vertical direction and
a top view obtained by projecting the inside of an end
of the side wall at the fluorescent screen side on a
plane vertical to the tube axis shows an almost
rectangular shape whose major or minor side is linear

25 or has a curvature concave toward the tube axis.
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front end of the portion of the side wall 7a where the boss 7c is
formed. Figure 13Cis a sectional view of 20 the corner in Fig. 12,

taken along the line GCin Fig. 12, in which the boss 7c is not
formed at the corner or the tapered portion T is not present.
Figure 13D is anot her exanple when the tapered portion T is forned,

in which the top of the frane is tilted=-25 out war d.

Moreover, the skirt of the shadow mask is secured to
the inside of the side wall of the mask frame.
Figure 4A is a sectional view of a corner showing
an example of the case of setting the shadow mask
5 assembly of this embodiment to a color cathode ray
tube. Figure 4B is a sectional view of a corner
showing another example of the case of setting the
shadow mask assembly of.this embodiment to a color
" cathode ray tube. |
10 According to this embodiment, because it is
unnecessary to form a boss at corners, it is possible
to enlarge the flange 7 of a mask frame, closely
contact a shadow mask and a magnetic shield each other
at corners, improve the magnetic coupliné, and
15 particularly improve the beam landing tolerance at
"corners of a screen where the influence of
geomagnetism is maximized.’ _
The method for coupling the shadow mask and the
magnetic shield in Fig. 4A or 4B is a method of
20 forming a hole on the flange 71 of the mask frame and
the flange 141 of the magnetic shield respectively and
securing the flanges by a securing spring 15 through
the holes.
Moreover, because the front end 712 of the side

25 wall of the mask frame is upper than the margin 61 of .

REPLACEMENT SHEET

29 MAY 1997




- 33- Fig. 14A is a sectional view of a major side of a
shadow nmask assenbly in which the depth of a boss has two stages, in
whi ch the tapered portion T is forned at the front end of the portion
of the side wall 7a 5 where the boss is forned. Figure 14Bis a
sectional . view of a mnor side of a shadow mask assenbly in
whi ch the depth. of a boss has two stag§§7 whi ch the tapered portion T
is formed at the front end of the portion of the side wall 7a where
the boss is forned. 10 Figure 14C is a sectional view of a corner of a
shadow '

the curved surface of the shadow mask at corners, the

effect of shielding external magnetism at the corners

is further improved. Moreover, if the front end 712

of the side wall of the mask frame is upper than the
5 margin 61 of the curved surface of the shadow mask

- over the whole circumference, it is possible to

improve the effect of Shielding external magnetism

(particularly, geomégnetism) over the whole

circumference.

10 Furthermore, because it is unnecessary to form a
boss at corners, it is possible to form an effective
portion of the shadow mask which corresponds to an
effective screen and on which electron beam passing
holes are formed up to the margin and expand the

15 effective screen in the diagonal direction.

Furthermore, in the case of the present
invention, if it is necessary to form a boss at
corners because of any reason through the boss is
normally unnecessary for the corners, it is possible

20 to bring the whole of the skirt into contact with the
side wall of the mask frame as shown in Figs. 5A and
S5B. Thereby, it is possible to improve the coupling
betwéen the mask frame and the shadow mask. This is a
point greatly different from the cross section of the

25 corner of the prior art in Fig. 16B.
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mask assenbly in which a boss whose depth has two stages is forned at

a side, in which no boss is forned at corners or the tapered portion
T is not present. The advantage of a boss whose depth has two stages
is 15 as described in the third enbodi nent. Furt hernore, by
executing the fourth enbodi nent together with the above first,
second, and third enmbodi ments, [22fs possible to obtain not only the

above advant ages but al so the advantages of those 20 enbodi nment s.

Figure 6 shows some of electron-beam passing
holes arranged on a shadow mask. It is possible to
obtain a more minute image as the shadow mask pitch P
decreases. However, if the shadow mask pitch

5 decreases, the electron-beam landing tolerance
decreases and a phenomenon in which one electron beam
hits phosphors of a plurality of colors to easily
cause luminescence (so-called multicolor hitting).
This phenomenon is referred to as purity

10 deterioratiqn. The purity deterioration is greatly
influenced by geomagnetism and particularly frequently
caused at corners of a screen where the deflection
angle of an electron beam increases.

According to the present invention, because the

15 magnetism shielding effect is improved at corners, it
- is possible to realize a fine-pitch color cathode ray
tube with a shadow mask pitch P of 0.28 mm or less.

Figure 7A shows an electron gun. Figure 7B is a
_schematic view of a cathode K viewed from the line D-D

20 in Fig. 7A. The electron gun 12 is a so-called large-
diameter electron gun in which electrodes having a
common envelope face three electron beams in a main
lens. The electron gun has a characferistié that the
convergence and focus are improved as the interval S

25 between the three electron beams decreases. However,
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- 34- VWhat is clainmed is: 1. A color cathode ray tube
conprising a tube ~provided with a panel in which a fluorescent screen
is 5 formed, a neck including an electron gun, and a funnel for
connecting the panel and the neck in the tube axis direction; and a
shadow mask assenbly and an i nner shiel d provided for the shadow mask
assenbly both of which are set in-2Be tube; wherein 10 the
shadow mask assenbly includes a shadow mask, a mask frane, and a spring
for setting the shadow nask assenbly to the panel, _ t he shadow
mask has a curved surface having an el ectron beam passing hole and a
skirt fol dedf rive HoepSiomaSgiof dhet led ecirond gum fiac @lerdamddsndi ng in the
t ube
the interval Q between the panel inside and the shadow
mask shown in Fig. 4A or 4B increases and a problem
occurs that the purity is deteriorated due to
5 geomagnetism.
The present invention makes it possible to secure
a sufficient landing tolerance even if the dimension S
of an electron gun is 5.5 mm or less because the
magnetism shielding effect is improved at a corner
10 where a problem frequently occurs.
In this case, the dimension S denotes a dimension
on the surface of a cathode as shown in Fig. 7.
Moreover, when the shadow mask pitch P is 0.28
mm, it is possible to secure the purity tolerance even
15 if the dimension S is 5.0 mm or less.
In the case of this embodiment, the skirt 6b is
press-molded so that the central portion of each of
the four corners 6b,, 6b,, 6bs;, and 6b, of the skirt 6b
.is curved slightly inward from a side close to the
20 corners formed by the four sides. The above advantage
can also be obtained by applying the molding of this
embodiment only to the two facing sides 6b, and 6b; (or
6b, and 6b,) of the skirt 6b and applying molding

according to a well-known mode to the two remaining

25 facing sides 6b; and 6b,; (or 6b; -and 6bs) of the skirt
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axis direction, and a top view obtained by projecting the margin on a

pl ane vertical to the tube axis is an al nost rectangul ar shape whose
maj or or mnor side having a curvature convex to the tube axis and
corners 20 being round : the mask frame is al nost rectangul ar,
whose cross section is al nost L-shaped and which includes a side
wal | extending in the tube axis direct3%n and a flange extendi ng the
tube axis in the vertical direction, and 25 a top view obtai ned by
projecting the inside of the fluorescent screen end of the side wall
on a pl ane vertical to the tube axis is an al nost rectangul ar shape

whose naj or 6lor i @ad so fleaPel pind i tit@rmeldinyi 6f this embodiment
e to the four sides 6b,, 6b,, 6bs, and 6b, of the skirt
6b.

As described above, according to the present

5 in&ention, it is possible to relatively increase the
clearances of the central portions of the join; areas
between the skirts of_fodr sides of a shadow mask and
the side walls of the four sides to which a mask frame
corresponds and relatively decrease the clearances of

10 the corners of them in a shadow mask assembly.
Therefore, the advantages can be obtained that it is
possible to sufficiently secure the contact area
between a skirt and a side wall at a corner and it is
unnecessary to set a boss to each corner of the side
15 wall.

Moreover, according to the present invention,
because it is unnecessary to set a boss to each corner
of a side wall, the curved surface of a shadow mask is
substantially expanded at corners and thereby, the

20 effective region of the curved surface can be
expanded. Furthermore, because the confact area
between the skirt and the side wall increased at
corners, the advantage can be obtained that it is

possible to improve the magnetism shielding

25 characteristic at corners of a shadow mask assembly.
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curvature concave to the tube axis and corners being - round, and

the skirt of the shadow mask is secured to the I nside of the side wall
of the mask frame. 5 2. A color cathode ray tube according to
claim 1, wherein both major and minor sides of the top view of
the margin of the al nbost rectangul ar shadow mask have a curvature
convex to the tube axis. 10 =253 A col or cathode ray tube
according to clains

Particularly in the case of a horizontally-long
color cathode ray tube with a panel aspect ratio of
16:9 or 16:10, it is.possible to greatly improve the
focus characteristic by applying the present invention

5 because the focus is deteriorated at corners.

Second Embodiment
Figure 8 is a top view of the shadow mask
assembly of the second embodiment of the present
10 invention. Symbol RF1l denotes the radius of curvature
of a major side of the inside of a side wall, RM1
.denotes the radius of curvature of the margin of a
shadow mask, RF2 denotes the radius of curvature of a .
minor side of the inside of the side wall, and RM2
15 denotes the radius of curvature of a minor side of the
margin of the shadow mask. Other portion same as that
in Fig. 3 is provided with the same symbol. |
In the case of this embodiment, the radius of
.curvature RFl or RF2 of the inside of the side wall on
20 a side of the mask frame 7 is set to a value smaller
than the radius of curvature RM1 or RM2. According to
this embodiment, it is possible to relatively increase
the clearances of the central portions of the joint
areas between the skirts of the four sides of a shadow

25 mask and the side walls. of the four sides to which a
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1 and 2, wherein a.corner Rof the top view of the margi n of the

al nost rectangul ar shadow mask i s al nost equal to a corner R of the
top view of the portion 15 contacting the shadow mask skirt in the side
wal | of the mask frame in the direction vertical to the tube

axi s. 4. A color cathode ray tube according to claims 20 1
and 2, wherein the gap between the sh&®w mask mar gi n whose top view

LY

i s al nbst rectangul ar and the i nside of the nask-frame side wall in
the direction vertical to the tube axis is smaller at corners than

mask frame corresponds and relatively decrease the
clearances of the corners of them in a shadow mask
assenmbly. Moreover, it is possible to secure the
assembling mass productivity of a shadow mask and a

5 mask frame even by increasing the clearance between
the skirt of the shadow mask and the inside of the
side wall of -the mask frame at a side and thereby
decreasing the clearance at a corner.

| That is, the shadow mask is provided with a

10 curved surface having an electron-beam passing hole at
its central portion and a skirt folded from the margin
of the curved surface and extending in the tube axis
direction. A top view obtained by projecting the
margih of the curved surface on a plane vertical to

15 the tube axis shows an almost-rectangular shape whose
‘major or minor side is linear or has a curvature
concave toward the tube axis and each radius of
curvature is RM1 or RM2. Moreover, the mask frame is
almost rectangular, whose cross section is almost L-

20 shaped and which includes a side wall extending in the
tube axis direction and a flange extending in the
direction vertical to the tube axis; A top view
obtained by projecting the inside of the fluorescent
screen side of the side wall on a plane vertical to

25 the tube axis shows an almost-rectangular shape whose
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at the major or mnor side of the rectangle. 25 5. A col or cathode

ray tube according to clains - 36-

1 and 2, wherein a boss is formed on the side wall of a side of the
al nrost rectangul ar mask frane and the side wall facing the skirt of

t he shadow mask keeps a al nost ;giforn1distance fromthe shadow mask
skirt. : -27-

10

15

20

25

D

major or minor side has.a curvature concave toward the
tube axis. Furthermore, each radius of curvature is
RF1 or RF2, the relation between the above radii of
curvatures meets the inequality RM1>RFl or RM2>RF2,
and the skirt of the shadow mask is secured to the
side wall of thé mask frame.

In this case, it is preferable to set the radii
of curvatures of major and minor sides so that the
radius of curvature of the margin of the curved
surface of the shadow mask is larger than them, that
is, the inequalities RM1>RFl and RM2>RF2 can be
obtained. However, when either of major and minor
sides meets the above relation, advantages of the
preseht invention can be obtained.

Other structures, functions, and advantages of

this embodiment are the same as those of the first

embodiment.

Third Embodiment

Figure 9 is a top view of the shadow mask
assembly of the third embodiment of the present
invention. A portion same as that in Fig. 3 is
provided with the same symbol. In the case of this
embodiment, the shadow mask 6 is made of invar.

Because invar is hard, the skirt 6b is short formed.
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5. 6. A color cathode ray tube according to clains 1 and
2, wherein a boss is formed on the side wall of a side of the al npbst
rectangular mask frame but no boss is fornmed at corners. 10

7. A color cathode ray tube according to clains 1 and 2, wherein the
gap between the shadow nmask nargln whose top viewis aInDst
rectangul ar and the i nsi de of th#8mask-frane side wall is smaller at
15 corners than at the axis of the rectangle and the si de-wal |

front end of the mask frame is | ocated nore

10

15

20

25

Figure 10A shows a sectional view of the major
side in Fig. 9, taken along the line A-A in Fig. 9,
Figure 10B shows a sectional view of the minor side in
Fig. 9, taken along the line B-B in Fig. 9, and Figure
10C shows a sectional view of the corner in fig. 9,
taken along the line C-C in Fig. 9.

The feature of this embodiment is that the skirt
6b of the shadow mask is located more closely to the
side wall of the mask frame than to the boss 7c¢ formed
at the proximal edge between the flange 7la and the
side wall 7a, that is, the skirt 6b is located more
closely to the fluorescent screen than to the boss 7¢
formed at the proximal edge. Thereby, even if the
shirk 6b of the shadow mask made of invar is
shortened, the operability is improved without the
shadow mask's réaching thé flange 71 of the mask frame
because the skirt 6b is located above the boss 7c.

Moreover, the mechanical strength of the mask frame is

.improved by the boss 7c. In this case, a corner does

not always require a boss.

That is, the shadow is provided with a curved
surface having an electron beam passing hole at its
central portion and a skirt folded from the margin of
the curved surface and extending in the tube axis

direction. Moreover, the mask frame is almost
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closely to the fluorescent screen than to the margin of the shadow
mask at corners. 20 8. A color cathode ray tube according to

cl ai nB

1 and 2, wherein the gap between the shadow mask mar gi n

whose top view is al nost rectangul ar and the i nsi de of the mask-frame

si de wal |
the 25

Is smal l er at corners than at the axis of the rectangle and
side-wall front end of the ™%k frane is |ocated nore

REPLACEMENT SHEET

10

15

20

25

rectangular, whose cross section is almost L-shaped
and which includes a wide wall extending in the tube
axis direction and a flange extending the tube axis in
the vertical direction vertical and has a boss
including the proximal edge with the flange at its
wide wall. Moreover, the skirt of the shadow mask is
located more closely to the fluorescent screen than to
any one of bosses including the proximal edge with the
flange and the shadow mask skirt is secured to the
inside of the side wall of the mask frame.

Symbol La denotes the distance between the inside
of the side-wall front end of the mask frame at a
major side and the margin of the curved surface of the
shadow mask, Lb denotes the distance between the
inside of side-wall front end of the mask frame at a
minor side and the margin of the curved surface of the
shadow mask, and Lc denotes the distance between the
inside of the side-wall front end of the mask frame at
a corner and the margin of the curved surface of the
shadow mask. In the case of the distances between the
inside of the side-wall front end of the mask frame

and the margin of the curved surface of the shadow

‘mask, it is preferable that the distance Lc at a

corner is smaller than the distance La at a major side

or the distance Lb at a minor side. This is the same
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- 37- closely to the fluorescent screen than to the margin of

t he shadow mask on the whol e circunference. 9. A col or cathode
ray tube according to clains . 5 1 and 2, wherein a corner of the

ef fective portion of an al nost-rectangul ar shadow mask correspondi ng
to an effective screen and havig% a hole is a square corner.

'as_the case of the first or second embodiment. That
is, because La or Lb is larger than Lc, the contact
area at a corner increases.

Figs. 11A, 11B, and 11C are sectional views of a

5 shadow mask assembly in which a boss of a mask frame
is formed at two stages. Figure 11A shows a sectional
view of a major side, Figure 11B shows a sectional
view of a minor side, and Figure 11C shows a sectional
view of a corner. In the case of the major side shown

10 in Fig. 11A and the minor side shown in Fig. 11B, a
shallow boss 7¢c2 is formed above a deep boss 7cl
(fluorescent screen side). However, no boss is formed
at the corner shown in Fig. 11C. Moreover, the mask .
frame 7 is welded with the shadow mask 6 by the

15 shallow boss 7c2 on the major or minor side.

When a boss of the mask frame is formed at a
plurality of stages, it is permitted that the skirt of.
the shadow mask is located above the deepest boss
formed at the proximal edge of the sidé wall of the

20 mask frame wiﬁh the flange.

By executing the third embodiment together with
the first and second embodiments, it is possible to
obtain not only the above advantages but also the
advantages of these embodiments.

25
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10. A color cathode ray tube according to clains 10 1 and 2, wherein the
inner shield is set to corners of the al nost-rectangul ar nmask frame.
11. A color cathode ray tube according to clains 1 and 2, wherein a
hole for setting an inner shield by 15 a securing spring is fornmed on the
fl ange of a corner of the al nost-rectangul ar nmask frane.

12. A color cathode ray tube according3lo clains 1 and 2, wherein the
shadow mask is made of invar. 20

Fourth Embodiment
| Figure 12 is a top view of the shadow mask of the
fourth embodiment of the present invention. A portion
same as that in Fig. 3 is provided with the same

5 symbol. In the case of this embodiment, the shadow
mask 6 is made of invar.

A feature of this embodiment is that the boss 7c
formed at a side of a mask frame is formed on the
whole side wall 7a in the height direction. Thereby,

10 it is possible to further improve the adhesion degree
between the skirt 6b of the shadow mask and the inside
of the side wall 7a of the mask frame at their joint
(specifically, the skirt 6b and the inside of the side
wall 7a are joined by spot welding). It inevitably

15 becomes difficult tb set the shadow mask in the mask
frame because the boss 7c¢ is formed up to the top of
the side wall 7a. However, this is not a big problem
because the region of the boss 7c is small.

Moreover, by forming a tapered portion T at the

20 front end of the portion of the side wall 7c where the
boss 7c¢c is formed, it becomes easy to set the shadow
mask in the mask frame.

That is, thelshadow mask is provided with a
curved surface having an electron beam passing hole at

25 its central portion and a skirt folded from the margin
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13. A color cathode ray tube according to clains 1 and 2, wherein the
shadow nmask is made of invar, el ectron beam passing holes is round
hol es, and the pitch between the round holes is 0.28 nmor less. 25
14. A col or cathode ray tube according to clains )

REPLACEMENT SHEET
' -32-

of the curved surface and extending in the tube axis
direction. The mask frame is almost rectangular,
whose cross section is L-shaped, and which includes a
side wall extending in the tube axis direction and a

5 flange extending the tube axis in the vertical
direction. The side wall is provided with a poftion
having a boss between the proximal edge with the
flange and the fluorescent screen end of the side wall
and the skirt of the shadow mask is secured to the

10 inside of the side wall of the mask frame.

For example, Fig. 13A is a sectional view of the

major side in Fig. 12, taken along the line A-A in
Fig. 12, in which the tapered portion T is formed at
the front end of the portion of the side wall 7a where.

15 the boss 7c¢ is formed. Figure 13B is a sectional view
of the minor side in Fig. 12, taken along the line B-B
in Fig. 12, in which the boss 7c¢ is formed at the
front end of the portion of the side wall 7a where.the
boss 7c¢ is formed. Figure 13C is a sectional view of'

20 the corner in Fig. 12, taken along the line C-C in
Fig. 12, in which the boés 7c is not formed at the
corner or the tapered portion T is not present.
Figure 13D is another example when the tapered portion
T is formed, in which the top of the frame is tilted

25 outward.
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1 and 2, wherein the shadow nmask is nmade of invar, el ectron beam
passi ng holes are round holes, the pitch bet ween the round holes is
0.28 mmor less, and the i nterval between three el ectron beans of the
el ectron 5 gun for generating three electron beans is 5.5 nm or

| ess on the cathode surface. 15. A col or cathode ray.tube
conprising a tube provi ded with-3-panel in which a fluorescent screen
is 10 formed, a neck including an €lectron gun, and a funnel for
connecting the panel and the neck in the tube axis

Fig. 14A is a sectional view of a major side of a
shadow mask assembly in which the depth of a boss has
two stages, in which the tapered portion T is formed
at the front end of the portion of the side wall 7a

5 where the boss is formed. Figure 14B is a sectional
view of a minor side of a shadow mask assembly in
which the depth of a boss has two stages,.which the
tapered portion T is formed at the front énd of the
portion of the side wall 7a where the Eoss is formed.

10 - Figure 14C is a sectional view of a corner of a shadow
mask assembly in which a boss whose depth has two
stages is formed ét a side, ip which no boss is formed
ét corners or the tapered portion T is not present.
The advantage of a boss whose depth has two stages is
15 as described in the third embodiment.

Furthermore, by executing the fourth embodiment
together with the above first, second, and third
embodiments, it is possible to obtain not only the
abOVe advantages but alsco the advantages of those

20 embodiments.
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direction;

mask frame,
panel ,

electron be
curved surf
vi ew obtain

and a shadow mask assenbly and an inner — shretd provided

for the shadow mask assenbly both of which are :

wherein 15 t he shadow mask assenbly i ncl udes “ "IIfh a
*0

and a spring for setting the shadow nask
t he shadow mask has a curved surface haV|ng an

am passi ng hole and a skirt-3gl ded fromt in of the
ace and extending in the tube axi s K%gﬂfﬁhHA S'BEER | oP
ed by projecting the margin on a piane \REPUAGE) tO the
S an al nost rectangul ar shape whose naj O or—-Rek.di de

What is claimed is:

1. A color cathode ray tube comprising a tube
provided with a panel in which a fluorescent screen is
formed, a neck inciuding an electroﬁ gun, and a funnel
for connecting the panel and the neck in the tube axis
direction; and a shadow mask assembly and an inner
shield provided for the shadow mask assembly both of
which are set in the tube; wherein

the shadow mask assembly includes a shadow mask,
a mask frame, and a spring for setting the shadow mask
assembly to the panel,

the shadow mask has a curﬁed surface having an

electron beam passing hole and a skirt folded from the

margin of the curved surface and extending in the tube’

axis direction, and a top view obtained by projecting

‘the margin on a plane vertical to the tube axis is an

tube axis i
has
5
10
15
20
25

almost rectangular shape whose major or minor side has
a curvature convex to the tube axis,

the mask frame is almost rectangular, whose cross
section is almost L-shaped and which includes a side
wall extending in the tube axis direction and a flange
extending the tube axis in the vertical direction, and
a top view obtained by projecting the inside of the
fluorescent screen end of the side wall on a plane

vertical to the tube axis is an almost rectangular
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a curvature convex to the tube axis, and each radius 25 of curvature is

RML or RMZ, . the mask frane is al nost rectangul ar
whose cross /,,,~setTTTﬁTT§’;§&55t L- shaped and whi ch i ncludes a side

wal | extending in direction and a fl ange _ extending t he
tub th d
ube axis in ﬁ "% Z5. [ THIS SHEET HAS BEEN
- : REPLACED

shape whose major or minor side is linear or has a
curvature concave to the tube axis, and
the skirt of the shadow mask is secured to the

inside of the side wall of the mask frame.

5
2. A color cathode ray tube according to ciaim
1, wherein both major and minor sides.of tﬁe top view
of the margin of the almost rectangular shadow mask
have a curvature convex to the tﬁbe axis.
10

3. A color cathode ray tube according to claims
1 and 2, wherein a corner R of the top view of the
margin of the almost rectangular shadow mask is almost
equal to a corner R of the top view of the portion
15 contacting the shadow mask skirt in the side wall of
‘the mask frame in the direction vertical to the tube

axis.

4. B cdlor cathode ray tube according to claims
20 1 and 2, wherein the gap between the shadow-mask
margin whose top view is almost rectangular and the
inside of the mask-frame side wall in the direction
vertical to the tube axis is smaller at corners than
at the major or minor side of the rectangle.

25 5. A color cathode'ray tube according to claims
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5 a top view obtained by projecting the inside of the fl uorescent

screen end of the side wall on a pl ane vertical to the tube axis is
an al nost rectangul ar shape whose najor or mnor side is Ilnear

has a curvature concave to the tube axis m“nﬂnm
curvature is RF1 or RF2; the rel atluIM| di of
curvat ures meets the i nequal i ti€%-RML>RF1*or ¢ RMR>HF2:° and

t he shadow mask skirt is secured to the inside of the side wall of
the mask frame. 15 16. A color cat hode ray tube according to
claim

1 and 2, wherein a boss is formed on the side wall of
a side of the almost rectangular mask frame and the
side wall facing the skirt of the shadow mask keeps an

almost uniform distance from the shadow mask skirt.

5.
6. A color cathode ray tube according to claims
1 and 2, wherein a boss is formed on the side wall of
a side of the almost rectangular mask frame but no
boss is formed at corners.
10

7. A color cathode ray tube according to claims
1 and 2, wherein the gap between the shadow-mask
margin whose top view is almost rectangular and the
inside of the mask-frame side wall is smaller at
15 corners than at the axis of the rectangle and the
- side-wall front end of the mask frame is located more
closely to the fluorescent screen than to the margin

of the shadow mask at corners.

20 8. A color cathode ray tube according to claims
1 and 2, wherein the gap between the shadow-mask
margin whose top view is almost rectangular and the
inside of the mask-frame side wall is smaller at
corners than at the axis of the rectangle and the

25 side~wall front end of the mask frame is located more
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15, mhere}n the relation between the radii of curvatures RML, RWR,

RF1, and RF2 neets the I nequal iti es RML>RF1 20

17. A color cathode ray tube according to clains 15 and 16, wherein
the gap between the shadow mask mar gi n V\hose.'tﬁmm,m”m
rectangul ar and the i nsi de of the mask-frame s el n"

di rection vertical to the tube-&%-s is smalleéer at cornef's fhah 25

at the mgjor or mnor side of the rectangle.

closely to the fluorescent screen than to the margin

of the shadow mask on the whole circumference.

9. A color cathode ray tube according to claims
5 1 and 2, wherein a corner of the effective portion of
an almost-rectangular shadow mask corresponding to an

effective screen and having a hole is a square corner.

10. A color cathode ray tube according to claims
10 1 and 2, wherein the inner shield is set to corners of

the almost-rectangular mask frame.

11. A color cathode ray tube according to claims
1 and 2, wherein a hole for setting an inner shield by
15 a securing spring is formed on the flange of a corner

of the almost-rectangular mask frame.

12. A color cathode ray tube according to claims

1 and 2, wherein the shadow mask is made of invar.

20
13. A color cathode ray tube according to claims
1 and 2, wherein the shadow mask is made of invar,
electron beam passing holes is round holes, and the
pitch between fhe round holes is 0.28 mm or less.
25 14. A color cathode ray tube according to claims
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- 40- 18. A color cathode ray tube according to clains
15 and 16, wherein a boss is fornmed on the side wall of a side of the
al nost -rect angul ar mask franme and the 5 si de '

ng e
shadow mask skirt keeps an al npst uni for m di sty [’
shadow mask skirt at corners. 19.5‘ m‘lﬂ“ rlma m“\ ray tube
according to clains 10 15 and 16, A¥8erein a bossa arnmed en the side
wal | -

1 and 2, wherein the shadow mask is made of invar,

electron beam passing holes are round holes, the pitch

between the round holes is 0.28 mm or lesé, and the

interval between three electron beams of the electron
5 gun for generating three electron beams is 5.5 mm or

less on the cathode surface.

15. A color cathode ray tube comprising a tube
provided with a panel in which a fluorescent screen is
10 formed, a neck including an electron gun, and a funnel
for connecting the panel and the neck in the tube axis
direction; and a shadow mask assembly and an inner
shield provided for the shadow mask assembly both of
which are set in the tube; wherein
15 the shadow mask assembly includes a shadow mask,
a mask frame, and a spring'for setting the shadow mask
assembly to the panel,
the shadow mask has a curved surface having an
electron beam passing hole and a skirt folded from the
20_ margin of the curved surface and extending in the tube
axis direction, and a top view obtained by projecting
the margin on a plane vertical to the tube axis is an
almost rectangular shape whose major or minor side has
a curvature convex to the tube axis, and each radius

25 of curvature is RM1 or RM2,
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of a side of the al nbst-rectangul ar mask frame but no boss is fornmed

20. A col or cathode raynggggfggggggLng—%e~cTains 15
in .

at corners.

15 and 16, wherein the gap between the shadow se top
view i s al nost rectangul ar and the I nsi de of ﬂ i de wal |
is smal |l er at corners than at the axis of thﬁl X he

front end of the mask-franme side wall -B9-l ocat ed rec closely to the
fluorescent screen than to the shadow — mask -mar gi n at corners.

21. A color cathode ray tube according to clains

10

15

20

25

the mask frame is almost rectangular, whose cross
section is almost L-shaped and which includes a side
wall extending in the tube axis direétion and a flange
extending the tube axis in the vertical direction, and
a top view obtained by projecting the inside of the
fluorescent screen end of the side wall on a plane
vertical to the tube axis is an almost rectangular
shape whose major or minor side is linear or has a
curvature concave to the tube axis, and each radius of
curvature is RF1l or RF2;

the relation between the radii of curvatures
meets the inequalities RM1>RF1l or RM2>RF2; and

the shadow-mask skirt is secured to the inside of

the side wall of'the mask frame.

16. A color cathode ray tube according to claim
15, wherein the relation between the radii of
curvatures RM1l, RM2, RF1l, and RF2 meets the
inequalities RM1>RF1 and RM2>RF2.

17. A color cathode ray tube according to claims
15 and 16, wherein the gap between the shadow-mask
margin whose top view is almost rectangular and the
inside of the mask-frame side wall in the direction
vertical to the tube axis is smaller at corners than

at the major or minor side of the rectangle.
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15 and 16, wherein the gap between the shadow nmask 25 nmargin whose top
view i s al nost rectangular and the
REPLACEMENT SHEET -41- i nsi de

of the mask-frame side wall is smaller at corners than at the—axis of
the rectangle and the _s0- ”,"mc””,!",!”,l,I”"I

18. A color cathode ray tube according to claims
15 and 16, wherein a boss is formed on the side wall
of a side of the almost-rectangular mask frame and the
5 side wall facing the shadow-mask skirt keeps an almost
uniform distance from the shadow-mask skirt at

corners.

19. A color cathode ray tube according to claims
10 15 and 16, wherein a boss is formed on the side wall
of a side of the almost-~rectangular mask frame but no

boss is formed at corners.

20. A color cathode ray tube accordiné to claims
15 15 and 16, wherein the gap between the shadow-mask
margin whose top view is almost rectangular and the
inside of the mask-frame side wall is smaller at
corners than at the axié of the rectangle -and the
.front.end of the mask-frame side wall is located more
20 closely to the fluorescent screen than to the shadow-

mask margin at corners.

21. A color cathode ray tube according to claims
15 and 16, wherein the gap between the shadow-mask

25 margin whose top view is almost rectangular and the
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front end of the mask-frame side wall is |ocated nore closely to the
fluorescent screen than to the shadow 5 mask margin on the whol e

ci rcunf erence. 22. A color cathode ray tube according to clains
15 and 16, wherein a corner of the effective porti ﬂ“ﬂrn“"

al nost -r ect angul ar shadow mask corresponding to ﬁ“llu mu“ screen-
and having a hole is a square cthirer . 28. " Jol &r cat hode
ray tube according to clains 15 and 16, wherein the |nner shield is

set to corners 15 of the al nost-rectangul ar mask frane.
inside of the mask-frame side wall is smaller at
corners than at the axis of the rectangle and the
front end of the mask-frame side wall is located more
closely to the fluorescent screen than_to the shadow-

5 mask margin on the whole circumference.

22. A color cathode ray tube according to claims
15 and 16, wherein a corner of the effective portion
of an almost-rectangular shadow mask corresponding to
10 an effective screen and having a hole is a square

corner.

23. A color cathode ray tube according to claims
15 and 16, wherein the inner shield is set to corners

15 of the almost-rectangular mask frame.

24. A color cathode ray tube according to claims
15 and 16, wherein a hole for setting an inner shield
by a securing spring is formed on the flange of a

20 corner of the almost-rectangular mask frame.

25. A color céthode ray tube according to claims
15 and 16, wherein the shadow mask is made of invar.
26. A color cathode ray tube according to claims

25 15 and 16, wherein the shadow mask is made of invar
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24. A color cathode ray tube according to clains 15 and 16, wherein
hol e for setting an inner shield by a securing spring is formed on
the flange of a 20 corner of the alnost-rectangular mask frame.

25. A color cathode ray tube according to clains 15 and 16, wherein

t he shadow mask i s nade of invar. 26. Ac mmwm tube
according to clains 25 15 and 16, Wftein the sh ﬁ“l

i nvar ¢ L HEPLACENENT
SHEET

and electron beam passing holes are round holes, and

the pitch between the round holes is 0.28 mm or less.

27. A color cathode ray tube according to claims
5 15 and 16, wherein the shadow mask is made of invar,
electron beam passing holes are round holes, the pitch
between the round holes is 0.28 mm or less, and the
interval between three electron beams of the electron
gun for generating three electron beams is 5.5 mm or

10 less on the cathode surface.

28. A color cathode ray tube comprising a tube
provided with a panel in which a fluorescent screen is
formed, a neck including an electron gun, and a funnel

15 for connecting the panel and the neck in the tube axis
direction; and a shadow mask assembly and an inner
shield provided for the shadow mask assembly both of
which are set in the tube; wherein

the shadow mask assembly includes a shadow mask

20 made of invar, a mask frame, and a spring for setting
the shadow mask assembly to the panel,

the shadow mask has a curved surface having an
electron beam passing hole and a skirt folded from the
margin of the curved surface and extending in the tube

25 axis direction,

a
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-and el ectron beam passing holes are round hol es, and the pitch
between the round holes is 0.28 mmor |ess. 27. A color cathode
ray tube according to clains 5 15 and 16, wherei nthe shadow mask is
made of i nvar, el ectron bean1passin hol es are round holes, the p

et e round not 1" 0"2s m 8 Lest "and e i

the mask frame is almost rectangular, whose cross
section is almost L-shaped and which includes a side
wall extending in the tube axis direction and a flange
extending the tube axis in the verticél direction, and
) the side wall is provided with a boss including a
proximal edge with a flange, the shadow-mask skirt is
located more closeiy to the fluorescent screen than to
any one of bosses including a proximal edge with the
flange, and the shadow-mask skirt is secured to the

10 inside of the mask-frame side wall.

29. A color cathode ray tube according to claim
28, wherein the mask~frame side wall has a first boss
including a proximal edge between the side wall and a

15 flange and a second boss formed at an almost same

position in the frame circumference direction and more
closely to the fluorescent screen than to the first
boss and having a depth émaller than that of the first
boss, and the skirt of a shadow.mask is present at the

20 fluorescent screen side of'the first boss.

30. A color cathode ray tube according to claims
28 and 29, wherein the bosses are not present at
corners.

25
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i nterval between three el ectron beans of the el ectron gun for
generating three electron beans is 5.5 mMmor 10 | ess on the cathode
surface. 28. A color cathode ray tube conprising a tube
provided with a panel in which a fluorescent screen T3 formed;—aneck
including an electron gun, and a funnel 15 for con ; and
the neck in the tube axis direct#én; and a shadeMﬂ‘anEmmnﬁland
an i nner shield provided for thée shadow nask asse y b0 a

whi ch are set in the tube; wherein t he shadow mask assenbly

i ncl udes a shadow, mask -
31. A color cathode ray tube according to claim

28, wherein
a top view obtained by projecting the shadow-mask

margin on a plane vertical to the tube axis is an

5 almost-rectangular shape whose major or minor side has
a curvature convex to the tube axis, and |
| a major or minor side of a top view obtained by
projecting the inside of the fluorescent screen end of '
the mask-frame side wall on a plane vertical to the

10 tube axis is linear or has -a curvature concave to the

tube axis.

32. A color cathode ray tube according to claim
28, wherein |
15 a top view obtained by projecting the.shadow-mésk
marginlon a plane vertical to the tube axis is an
almost-rectangular shape whose major or minor side has
a curvature convex to the tube axis, and |
a major or minor side of a top view obtained by
20 projecting the inside of the fluorescent screen end of
the mask-frame side wall in the direction vertical to
the tube axis is linear or has a curvature concave to
the tube axis.
33. A color cathode ray tube according to claim

25 28, wherein a top view obtained by projecting the
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20 made of invar, a mask franme, and a spring for setting t he shadow
mask assenbly to the panel, t he shadomrﬁ&sKA%ﬁLiLiiuygg_%yrface
havi ng an el ectron beam passing hole and a skj fol ded fromthe
margin of the curved surface and extending in the t” ”ﬁ ",’Hmn” .
di rection, g '"3
-45- : Mos e
shadow-mask margin on a plane vertical to the tube
axis is an almost-rectangular shape whose major or
minor side is linear or has a curvature concave to the
tube axis and each curvature is RM1 or RM2, a top view
5 obtained by projecting the inside of the fluorescent
screen end of the mask-frame side wall on a plane
vertical to the tube axis is an almost-rectangular
shape whose major or minor side has a curvature
concave i to the tube axis and each radius of
10 curvature is RFl1 or RF2, and the relation between thé

radii of curvatures meets the inequality RM1>RF1l or

RM2>RF2.

34. A color cathode ray tube according to claim
15 28, wherein a top view obtained by projecting the
. shadow-mask margin on a plane vertical to the tube
axis is an almost-rectangular shape whose major or
minor side is linear or has a curvature concave to the
tube axis and each curvature is RM1 or RM2, a top view
20 .obtained by projecting the inside of the fluorescent
screen end of the mask-frame side wall on a plane
vertical to the tube axis is an'almdst—rectangular
shape whose major or minor side has a curvature
concave to the tube axis and each radius of curvature

25 is RF1l or RF2, and the relation between the radii of
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the mask frame is. al nost rectangul ar, whose cross S
i

ction is al nost

e

L- shaped and whi ch includes a side wal | extending in the tube axis
direction and a flange extendi ng the tube axis—nAthevertical
direction, and 5 the side wall is provided uding a
proxi mal edge with a flange, the shadow mask ski rt r\ml!f |m5m“;ﬂ nor e
closely to the fluorescent screen thar4ée sa&s ncl udi ng
a proximal edge with the fl ange,—and t he shadomfnask skirt is secured
to the 10 i nsi de of the mask-frame side wall. 29. A color

cat hode ray tube according to claim

wal |

has a fcunsvabores meets the inequalities RM1>RF1 and

10

15

20

25

RM2>RF2.

35. A color cathode ray tube according to claim
28, wherein the distance between the shadow-mask
margin and the inside of the mask-frame side wall in
the directign vertical to the tube axis is smaller at
corners than at the major or minor side of the

rectangle.

36. A color cathode ray tube according to claims
28, 29, and 34, wherein the electron beam passing
holes of the shadow mask are round holes, the pitch
between the holes is 0.28 mm or less, and the interval

between three electron beams of the electron gun for

- generating three electron beams is 5.5 mm or less on

the cathode surface.

37. A color cathode ray tube comprising a tube
provided with é panel in which a fluorescent screen is
formed, a neck including an electron gun, and a funnel
for connecting the panel and the neck in the tube axis
direction; and a shadow mask assembly .and an inner
‘shield provided for the shadow mask assembly both of

which are set in the tube; wherein

28, wherein the nask-franme side
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i ncluding a proxi mal edge between the side wall and a 15 flange and a
second boss forned at an al nost sane position in the frame
ci rcunference direction and nore closely to the uor esc

than to the first boss and having a depth small mm
first boss, and the skirt of a shadow mask is p nn oﬁ
Ors c

fl uorescent screen side of the first bass. *30¢

ray tube according to clains

present at

10

15

20

25

corners. 25

the shadow mask assembly includes a shadow mask
made of invar, a mask frame, and a spring for setting
the shadow mask assembly to the panel,

the shadow mask has a curved surface having an
electron beam passing hole and a Skirt folded from the

margin of the curved surface and extending in the tubé

_ axis direction,

the mask frame is almost rectangular, whose cross

section is almost L-shaped and which includes a side
wall extending in the tube axis direction and a flange
extending the tube axis in the vertical direction, and
the side wall is provided Qith a portion haviné a
boss between the proximal edge with a flange and the
fluorescent screen end of the side wall and the

shadow-mask skirt is secured to the inside of the

- mask-frame side wall.

38. A color cathode ray tube according to claim

37, wherein the mask-frame side wall has a first boss

including a proximal edge between the side wall and a
flange and a second boss formed at an almost same
position in the frame circumference direction and more
closely to the fluorescent screen than to the first
boss-and having a depth smaller than that of the first

boss, the skirt of a shadow mask is present at the

he
hode

28 and 29, wherein the bosses are not
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-44 - ' 31. A color cathode ray tube according to claim 28,
wherei n a top view obtained by projecting the shadow mas
margin on a plane vertical to the tube axis is a st -rectangul ar

shape whose najor or mnor side has a curvat m‘m t ube |
axi s, and a maj or or m nor 5| de of atop qﬁ‘“ﬂm“m

fluorescent screen side of the first boss, and the
shadow-mask skirt is located more closely to the

fluorescent screen than to the first boss.

5 39. A color cathode ray tube according to claims
37 and 38, wherein the bosses are not present at

corners.

40. A color cathode ray tube according to claims

10 37 and 38, wherein a tapered portion is formed at the
fluorescent screen end of a boss formed up to the
fluorescent screen end of the mask-frame side wall

towafd the inside of the mask frame.

15 41, A color cathode ray tube according to claim
37, wherein
a top view obtained by projecting the shadow-mask
margiﬂ on a plane vertical to the tube axis is an
.almost rectangular shape whose major or minor side has
20 a curvature convex to the tube axis, and
a major or minor side of a top view obtained by
projecting the inside of the fluorescent screen end of
the mask-frame side wall on a plané vertical to the
tube axis is linear or has a curvature concave to the

25 tube axis.

et seapen
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projecting the inside of the fluorescent screen end of t he mask-frame
side wall on a plane vertical to the 10 tube axis is linear or has a

curvature concave to the t ube axi s. ' 32. A color cathode
ray tube according to claim 28, wherein 15 ~a top view obtained
by projecting the shadow mask margin on a plane vertical to t

axis is an al most - rect angul ar shap@g®-whose naj or or m nor side has

a curvature convex to the tube axis, and- a mj mmnm]M:“l‘I“ML
a top view obtained by 20 projecting t he inside of théﬂl

end of the mask-frame side wall in the direction vertical Yo

42. A color cathode ray tube according to claim
37, wherein

a top view obtained by projecting. the shadow-mask

5 margin on a plane vertical to the tube axis is an
almost-rectangular shape whose hajor or minor side has
a curvature convex to the tubé axis, and
- a major or minor side of a top view obtained by
projécting the inside of the fluorescent screen end of
10 the mask-frame side wall on a plane vertical to the

tube axis is linear or has a curvature concave to the

tube axis.

43. A color cathode ray tube according to claim
15 = 37, wherein a top view obtained by projecting the
. shadow-mask margin on a plane vertical to the tube
axis is an almost-rectangular shape whose major or
minor side is linear or has a curvature concave to the
tube axis, each radius of curvature is RFl or RF2, a
20 'top view obtained by projecting the inside of the
fluorescent surface end of the mask-frame side wall on
a plane vertical to the tube axis is an almost-
rectangular shape whose major 6r minor side has a
curvature concave toward the tube axis and each radius

25 of curvature is RF1l or RF2, and the relation between
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the -tube axis is linear or has a curvature concave to t he tube axis.

33. A color cathode ray tube according to claim 25—__2§L_ﬂﬁ§LeLn_a—{op
- 45-

vLem/obtaiEed by_projectirg t he Cca ] - o
DSt - oot angular Shape whose. maj oror 0 e \\||\||\\\i|\\|ﬂl\'\\|\!ﬂ\!|\
-2uU= e ¢ L

10

15

20

25
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the radii of curvatures meets the inequality RM1>RF1

or RM2>RF2.

44. A color cathode ray tube according to claim
37, wherein a top view obtained by projecting the
shadow-mask margin on a plane vertical to the tube
axis is an almost-rectangular shape whose major or
minor side is linear or has a curvature concave to the
tube axis and each radius of curvature is RM1l or RM2,
and a top view obtained by projecting the inside of
the fluorescent screen end of the mask frame side wall

on a plane vertical to the tube axis is an almost-

rectangular shape whose major or minor side is linear

or has a curvature concave to the tube axis and each

radius of curvature is RF1 or RF2, and the relation

"between the radii of curvatures meets the inequalities

RM1>RF1 and RM2>RF2.

45. A color cathode ray tube according to claims
37, 38, 41, and 43, whérein the distance between the
shadow-mask margin and the inside of the mask-frame
side wall in the direction vertical to the tube axis
is smaller at corners than at the major or minor axis

of the rectangle.
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mnor side is linear or has a curvature concave to the tube axi s and

each curvature is RML or RM2, a top view 5 obtained by projecting the

i nside of the fluorescent screen end of the nask-franme side wall on a

pl ane vertical to the tube axis is an al m)st”mmnﬂmla"l‘u”m shape
whose maj or or minor side has a curvature co be axis
and each radius of 10 curvature is-% or RF2, and the rdl afioh between
t he radii of curvatures neets tHhe inequality RMI>RF1 or

RVR>RF2. 34. A color cathode ray tube according to claim 15

28, wherein a top view obtained by projecting the
46. A color cathode ray tube according to claims

37, 38, 41, and 43, wherein the electron beam passing
holes on the shadow mask are round holes, the pitch
between the holes is 0.28 mm or less, and the interval
5 between three electron beams of the electron gun for
generating three electron beams is 5.5 mm or less on

the cathode surface.
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shadow mask margin on a plane vertical to the tube: axis is an

al nost -rect angul ar shape whose nmmj or or mnor side is linear or has a
curvature concave to the tube axis and each curvature is RML or RM2,
atop view 20 obtained by projecting the inside of the fluorescent

screen end of the mask-frane side wall on a pl ane vertical to the
tube axis is an al nost-rectangular -52- shape whose mgjor or ninor side
has a curvature concave to the tube axis and each radius of curvature
25 s RF1 or RF2, and t hecokORt CATHODE\CRAYt TUBEadi i of

ABSTRACT
A color cathode ray tube comprises a vacuum
envelope provided with a panel, a neck, and a funnel
for connecting the panel with the neck, a shadow mask
5 6 having a curved surface 6a having a plurality of

electron beam passing holes and a skirt 6b extending
downward from the margin of the curved surface 6a, and
a mask frame 7 having an almost-rectangular side wall |
7a; wherein a shadow mask assembly 5 constituted by

10 fitting and securing the skirt 6b into the side wall

"7a is set in the panel and the shadow mask assembly 5
is fitted and secured into the side wall 7a by curving
the middles of two or four faciﬁg sides of the skirt 6

-inward.

15 Thereby, it is possible to provide a color
cathode ray tube having the shadow mask assembly 5
capable of obtaining a superior magnetic shielding
characteristic by enlarging the effective region of

.the curved surface 6a of the shadow mask 6.

20
Figure 1
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curvatures neets the inequalities RMI>RF1 and RVR>RF2.
35. A color cathode ray tube according to claim 5 28, wherein the

di stance between the shadow mask margi n and:t he inside of the
mask-frame side wall in the direction vertical to the tube axis is -
smal | er at : corners than at the major or mnor side of the

-1-

)

FIG 1
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rectangle. 10 36. A color cathode ray tube according to clains

28, 29, and 34, wherein the el ectron beam passing hol es of the shadow
mask are round holes, the pitch bet ween the holes is 0.28 mm or | ess,
and the interval 15 between three electron beans of the electron gun for
generating three electron beans is 5.5 mmor |ess on t he cat hode
surface. 37. A color cathode ray tube conprisi'ng a tube 20
provided with a panel in which a fluorescent screen is fornmed, a neck

including an el ectron gun, and a funnek-

—————y,
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t he shadow mask assenbly includes a shadow nask. made of invar, a mask
frame, and a spring for setting t he shadow nask assenbly to the

panel , t he shadow mask has a curved surface having an 5

el ectron beam passing hole and a skirt folded fromthe margi n of the
curved surface and extending in the tube axis direction, o
the mask frane is al nost rectangul ar, whese cross section is al nost
L- shaped and which includes a side 10° wall extending in the tube axis

direction and a fl ange - t endighgget he tube axis in the vertical
direction, and F[g. 4A : :
1

14
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the side wall is provided with a portion having a boss between the

proxi mal edge with a flange and the fluorescent screen end of the
side wall and the 15 shadow mask skirt is secured to the inside of the
mask-frame side wall. ~ 38. A color cathode ray tube according
to claim 37, wherein the mask-frame side wall has a first boss 20
including a proxinal edge between the side wall and a fl ange and a
second boss forned at an al nbst sane position in the frame

ci rcunference direction and nore . closely to the fluorescent screen

than to the first

FIG. 54

6 a
| a0
7a .
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boss and having a depth smaller than that of the first 25 boss, the

skirt of a shadow nmask is present at the fl uorescent
screen side of the first boss, and the shadow mask skirt is |ocated
nore closely to the fluorescent screen than to the first boss.

-6~
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5 39. A color cathode ray tube according to clains 37 and 38,

wherein the bosses are not present at corners. 40. A

col or cathode ray tube according to clains 10 37 and 38, wherein a
"tapered portion is fornmed at the fluorescent screen end of a boss
formed up to the fluorescent screen end of the mask-frame side wall
toward the-inside of the mask franme. =75 41. A col or cathode ray
tube according to claim 37, wherein a top view obtained by

proj ecting the shadow mask

FIG 8
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margin on a plane vertical to the tube axis is an al nost rectangul ar
shape whose major or mnor side has 20 a curvature convex to the tube

axi s, and a major or mnor side of a top view obtained by
projecting the inside of the fluorescent screen end of t he mask-frane
side wall on a plane vertical to the tube axis is linear or has a

curvature concave to the 25 t ube axiSs.

La " 6a

61

FIG 104 .- 6b
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- 49- 42. A col or cathode ray tube according to claim

37, wherein a top view obtained by projecting the shadow nask
5 margin on a plane vertical to the tube axis is an ' :
al nost -rect angul ar shape whose maj or or mnor side has a curvature .
convex to the tube axis, and a mgjor or mnor side of a top view
obt ai ned by projecting the inside of the fluorescent screen end of
10 the mask-frane side wall -on a plane vertical to the tube axis is
| i near or has a curvature concave to tdge. ' 6 a
a2 ™
FIG 114
]
6a
agg
T7a
FIG, 118 N
, * Tca 6b
T7c1l
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t ube axis. 43. A color cathode ray tube according to claim 15

37, wherein a top view obtained by projecting the shadow mask margin
on a plane vertical to the tube axis is an al nost-rectangul ar shape
whose mmj or or m nor side is linear or has a curvature concave to the
tube axis, each radius of curvature is RF1 or RF2, a 20 top view
obt ai ned by- projecting the inside of the fluorescent surface end of

t he mask-frane side wall on a plane vertical to the tube axis is an
al nost - rectangul ar shape whose +mj-or or nmnor side has a

REPLACEMENT SHEET
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curvature concave toward the tube axis and each radius 25
is RF1 or RF2, and the rel ati on between ‘
REPLACENMENT SHEET
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the radii of curvatures neets the inequality RNE>RF1 or RV2>RF2.
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44. A col or cathode ray tube according to claim 5 37, wherein a top view
obt ai ned by projecting the shadow mask margin on a.plane vertical to
t he tube axis is an al nost-rectangul ar shape whose maj or or )
m nor side is linear or has a curvature concave to the tube axis and
each radius of curvature is RML or RM2, 10 and a top view obtai ned by
projecting the inside of the fluorescent screen end of the mask frane
side wal | on a plane vertical to the tube axis is an al nost-
rect angul ar shape whose maj or or mnorl&-de is |inear or has a
curvature concave to the tube axis and each b=

: o c
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15 radi us of curvature is RF1 or RF2, and the relation bet ween t he

radii of curvatures neets the inequalities RML>RF1 and RW>RF2

45. A col or cathode ray tube according to clainms 20 37, 38, 41, and 43,
wherein the di stance between the shadow mask margin and the inside of
t he mask-frane . side wall in the direction vertical to the tube axis
Is smaller at corners than at the naquggr m nor axis of the

rectangle. 25
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46. A color cathode ray tube according to clains 37, 38, 41, and 43,
wherein the el ectron beam passi ng hol es on the shadow nmask are round
hol es, the pitch between the holes is 0.28 mmor less, and the interval
5 between three electron beans of the-mwlectron gun for generati ng

three electron beans is 5.5 nmor |ess—omr t he cat hode surf ace.

FIG. 164
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What is claimed is:

1. A color cathode ray tube comprising a tube

provided with a panel in which a fluorescent screen is

formed, a neck including an electron gun, and a funnel
for connecting the panel and the neck in the tube axis
direction; and a shadow mask assembly and an inner
shield provided for the shadow mask assembly both of
which are set in the tube; wherein

the shadow mask assembly includes a shadow mask,
a mask frame, and a spring for setting the shadow mask
assembly to the panel,

the shadow mask has a curved surface having an
electron beam passing hole and a skirt folded from the
margin of the curved surface and extending in the tube
axis direction, and a top view obtained by projecting
the ﬁargin on a plane vertical to the tube axis is an
almost rectangular shape whose major or minor side
having a curvature convex to the tube axis and corners
being round,

the mask frame is almost rectangular, whose cross

section is almost L-shaped and which includes a side
wall extending in the tube axis direction and a flange
extending the tube axis in the vertical direction, and
a top view obtained by projecting the inside of the
fluorescent screen end of the side wall on a plane

vertical to the tube axis is an almost rectangular shape

whose major or minor side being linear or having a
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curvature concave to the tube axis and corners being

round, and

the skirt of the shadow mask is secured to the

inside of the side wall of the mask frame.

2. A color cathode ray tube according to claim
1, wherein both major and minor sides of the top view
of the margin of the almost rectangular shadow mask

have a curvature convex to the tube axis.

3. A color cathode ray tube according to claims
1 and 2, wherein a corner R of the top view of the
margin of the almost rectangular shadow mask is almost
équal to a corner R of the top view of the portion
contacting the shadow mask skirt in the side wall of
the mask frame in the direction wvertical to the tube

axis.

4, A color cathode ray tube according to claims
1 aﬁd 2, wherein the gap between the shadow-mask
margin whose top yiew is almost rectangular and the
inside of the mask-ffamé side wall in the direction
vertical to the tube axis is smaller at corners than
at the major or minor side of the rectangle.

5. A color cathode ray tube according to claims
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