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TITLE OF THE INVENTION
COLOR CATHODE RAY TUBE
BACKGROUND OF THE INVENTION

The present invention relates to a color cathode

. 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 howling prevention characteristic fOr »
assembling the shadow mask are improved.

A color cathode ray tube generally comprises e
vacuun 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 electron gun is

included, and a funnel connecting the panel and the

neck; a shadow mask assembly fixed in the pamnel; a
magnetic shield set in a tube at the joint between the
panel and the funnel, and a deflectlon yoke set to the

tube side of the 301nt between the funnel and the .

" neck. Moreover, the shadow mask assembly 1ncludes a

shadow mask provided with a surface curved toward the

~panel front and having a plurality of electron-beam

passing holes and with a skift‘extending downward_from_
the margin of the curved surface, and a mask frame

having a flange connected to an almost-rectangular
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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 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

reSpectiveiy 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 theréafter,

each of them is projected

on a phosphor region with a corresponding color on the.

fluorescent screen.

tube.

Thus, a multicolor image is

- displayed on the front panel of the color cathode ray

Figure 15 is a top view showing the structure of

cathode ray tube;

In Figs. 15 and 16A and 16B,

shadow mask assembly,

‘a shadow mask assembly used for an already-known color

symbol 40 denotes a

4] denotes a shadow mask, 42

denotes a curved surface,

denotes a mask frame,

43 denotes a skirt, 44-

45 denotes a side wall of the

2

—
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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

surface 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 setting the
mask frame 44 in.the panel is provided for the outside

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

boss 47 for,reinfdrcing the mechanical strength ofithe

side wall 4S'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 wail 45'areﬁspot-welded each other at several:.
.portions and thereby, thefshadow maSk,assembly 40 is

iconstltuted

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

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

sectlonal v1ew of a corner of the: shadow mask assembly

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

!
w
i

|
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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- .
molqing and .increase at the central portion with a
relativeiy_small degree of'éontraction. The bottom

margin of the skirt 6f 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

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 p;éddced'bet#een the skirt 43 of the
shadow mask 41 ahd 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 glass. That is, to fit the skirt 33 to the

side wall 45 of the mask frame, the dimensions of

_ various pdrtions'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

mask 41 press-molded at the above dimensions into the
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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

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.

' 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..

- Therefore, the clearance between the skirt 43 and the_
.51de wall 45 1ncreases at the corners of the ‘skirt 43.

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

' 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

contact area between the skirt 43 and the side wall 45

—
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. is substantially small. In addition, because the

contact area is small at corners, there is a problem
that an effective magnetism shielding characteristic
cannot be obtained. o |

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

-_gand obtalnlng a superior magnetism shlelding

'characteristic.

7Though'USP 4'308’485 is present as a prior art,

Cit does not suggest the present invention | Moreover,
.-kJapanese Utlllty Model Application No. 40942/1985 is
.-present as a prior art, 1n which springback when
',forming a shadow mask is con51dered However, the'

_shape of a mask frame for holding a shadowgmask or the

o positional relation between the shadow mask and the

mask frame is not dlsclosed at all

SUMMARY OF THE INVENTION |

To achieve the above object, the present'

~invention mainly comprises the following mears.

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

of an aimost rectangular shadow mask is set so that it

This Sheet Has Been Replaced
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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, it is

‘possible to obtain a sufficient clearance between the

mask frame and the shadow mask'for major and minor. N »

"axes of the rectangle. Thus, 1t is poss1ble to secure

the mass product1v1ty of the shadow mask even 1f the
clearance is small on the diagonal axis. Moreover, it
is possible to improve the nagnetism_shielding effect -
(effect of shielding the megnetism'outside'of a
cathode ray tube) on the dlagonal of a screen where
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 diagonal |

‘axis..

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

cf_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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wall of a mask frame corresponding to the side of the

‘margin of the shadow mask.

Thereby, because a

sufficient clearance is obtained between the mask

frame and the shadowlmask for major and minor axes of

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

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 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

_'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 provided from the proxxmal edge of the_sxde

wall with the_flange at the side of the mask frame up

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

(3).
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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

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.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic sectional view showing an

embodiment'of'a color cathodé ray tube éf'the presént

invention;

Figure 2 is a perspective view showing an

¥

embodiment of the sﬁructure of a shadow mésk-assembly'*

used for the color cathode ray tube shown in Fig. 1;

Eigufe_3'is a top view of the Shadowjmask

~assembly shown in Fig. 2; -

Figure 4A is a sectional view of a corner showing

-an embodiment when mounting.the shadow maSk-assembiy o

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

'Figure 5A is a sectional view of a corner of a -

- 9 -
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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

of the present invention;

" Figure 6 is an illustration shbwing-an
arrangement sate of eiectron beam passing holes of a
shadow mask used fer a color cathode ray tube of the
present ihvention;' | |

Figure 7A is a sectional view of an electron gun

used for a color.cathode:ray'tﬁbe.of the present

-invention in the'in—line direction;

Flgure 7B is a sectlonal v1ew of the electron gun

gun shown in F1g 7A, '

Flgure 8 is a top view show1ng another embodlment

‘of 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

‘embodiment of the structure of a shadow mask -assembly

used for a colorICathode-ray'tube of the present

invention;

'fshown in Flg 7A vertlcal to the ax1s of the electron o

157

Figure 10A is a_sectional-view of a major éide.ef_.

the shadow mask assembly shown'in-Fig. 9;

'Figure 10B is a sectional view of a minor side of
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‘the shadow mask assembly shown in Fig. 9;

Figure 10C is a sectional view of a corner of the
shadow mask shown in Fig. 9;
Figure 11A is a sectional view of a major side

shqwing still another embodiment of the structure of a-

-shadqw 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 fo: é 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.colqr cathode ray tube .

of the present invention; -
Figure 12 is a top view shdwihg still another

embodiment of the sfructu:e of a shadow:mask.asSembly

_used for -the colpr_céthqdegray tube shown in Fig. 1;

' Figure'i3A is a sectional view af,a major side of

'the_shadpw 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,sectiohal view of a corner of the

. shadow mask assembly shown in Fig. 12;

- Figure 13D is a'sectiénal view of another

- 11 -
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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
of the present invention; |

Figure 14B is a sectional view of 'a minor side

'shoWing still another emquiment of the structure of a

shadow mask assembly used for a color cathode ray tube

-jof'the‘preseht invention;

" Figure 14C is a-sectional view of a corner

.show1ng 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

-a shadow mask'assembiy used for a conﬁentional color -

' f_fcathode ray tube, and

20

25

Flgures 16A and 1GB are sectlonal v1ews of B

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

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

embodiment of a color cathode ray tube of the present

[
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invention.

In Fig. 1, symbol 1 denotes a panel, 2 denotes a

neck, 3 denotes a funnel, 4 denotes a fluores

cent

screen, 5 denotes a shadow mask assembly, 6 denotes a

shadow mask made of invar or AK (aluminium-ki

lled), 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 >

convetgenee adjusting magnet, 11 denotes a si

de-beam

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.

is arranged at the front side and in which the

fluoréscent screen 4 is formed, the slender neck 2

which.is arranged at the rear side and in whi

| eleétron gun,lZ_is'included, and'theefunnel 3

connectlng the panel 1 and the neck 2 .
The shadow mask 6 is prov1ded with a -cur

Sﬁfface hav1ng-a plurallty of electron beam p

~holes and a skirt extending downward from the
‘of the curved surface and the mask"frame 7 is
_with a flange 71 and an almost rectangular si

‘when viewed from the panel side.

ch the

ved

a531ng
margin
provided

de wall

- 13 -
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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 that 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 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

magnet 10, and 51de—beam statlc convergence adjustlng Ce

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

generated by the deflectlng_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

_————/-_-‘—_——_——‘
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having the above

operation is the
cathode ray tube.
First Embodiment

Figure'z is

structure, that is, the image display

same as that of a well-known color

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

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,

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

the assembly and the axis B is an axis passing throtgh

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

plurality of electron beam passing holes'(not

This Sheet Has Been R
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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 |
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_

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, im the case of the curved .

portlon, the v1c1n1ty of the 1ntersectlons between the
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
face the curved portion of the skirt.:
To. relatlvely 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 niddle

of each side and relatively decrease it at each side

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

This Sheet Has Been R
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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;, 7a;, and 7as.
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 contacﬁ area between the side wall 7a and
tme skirt 6b. |
Mbreover,'the contact area between the side wall

7a and the skirt 6b is a region reaches each side

'-mconstituting a range from corner to corner having a
curvature. .AB.the contact area, it is permitted that

' the bottom majgin 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 tha 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 presa*

molding the side wall 7a inward.

Thxs Sheet Has Been Rep
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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 6b;, 6b,, 653,'and'6b4 of the

skirt 6b of the shadow mask of the shadow mask

.assembly 5 on one hand and fhe'four sides 7a:, 7as,

7as, and'7a4'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

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 ob and. the

side wall 7a and thereby, 1t is unnecessary to set the.--

boss 7¢ at the corners of the side wall 7a.

Moreover, because]lt 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."effectire'region'of the curﬁed surface 6a up to a
_value equlvalent to the expan51on of the curved |
_surface 6a. Therefore, 1t is p0551ble to form a
_COrner'ihto'a'square.corner. Furthermore, because the

contact erea between the skirt 6b and the side'wall Ta°

increases at corners, it is possible to improve the

This Sheet Has
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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 extendlng in the tube axis

dlrectlon and a top view of the margln pro:ected 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 is- almost rectangular and its cross sectlon
dls almost Lfshaped,.and the frane-lncludes;a.51de wall
'extendinq'innthe-tuhe axis direction and a flange
::extendlng the tube axis in the- vertlcal dlrectlon and_ )

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.

is Sheet Has Been Replaced
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.'shadow mask assembly of this embodiment to'a color

.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

assembly of this'eﬁbodiment to a color cathode ray

tube. Figure 4B. is a sectional view of a corner

showing another exampie.of the caae of setting the

'cathode ray tube._

Accordlng to thls embodlment, because 1t 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 magnetlc shleld each other.

.at corners, improve the magnetlc coupllng, and

particularly imp;ove the beam landing tolerance at

cerners of .a screen where the influence of

: geomagnetlsm 1s max1m1zed. -

The method for coupllng the shadow mask and the

magnetlc shleld in F1g. 4A or 4B is a method of

'formlng_a hole on the-flange 71 of the mask frame and

~the flange 141 of'the magnetic shield respectively and

securlng the flanges by a securlng sprlng 15 through

"_the holes.

1 Moreover,'becauSe the front_end 712 of the side.t:

wall of the mask frame is upper'thah the margin-Gl of .
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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
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.

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

effectlve 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 possrble._
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

" petween the mask frame and the shadow mask. -This isa .

point greatly different from the cross section of the.

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

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

deterioration. The purity deterioration i

s greatly

influenced by geomagnetism and particularly frequently

caused at corners of a screen'where the deflection

angle of an electron bean 1ncreases.

Accordlng to the present 1nventlon, because the

magnetism’ shleldlng effect is improved at

is possible to realize a flne—pltch color

corners, it

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

in Fig. 7A. The electron_gun 12 is a so-called large-

o diameter electron gun in which electrodes

common envelope face three electron beams

having a

in a main

lens. The electron gun has a characteristic that the

convergence and focus are improved as the

between the three electron beams decreases.

- 22 -

interval.S

However,

_—_—
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~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
geomagnetism. '

The present invention makes it possible to secure

a sufficient landing tolerance even if the dimension S

- 0of an electron gun is 5.5 mm or less because the

magnetism shlelding effect is improved at a corner

'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 p0551ble to secure the purlty tolerance even

1f the d1mens1on S is 5.0 mm or less
In the case of this embodlment, the skirt 6b is

press-molded SO that the central portion of- each of

‘the four corners 6by; 6by, 6bs, and 6b4 of - the sk1rt_6b

is curved slightly inward from a side close to the

_dcorners formed by the four sides 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

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

_—
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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
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
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 tq each corner Qf the side’
wall. | | R

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

'_effective 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

characteristic at corners of a shadow mask assembly.
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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 the shadow 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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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
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

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 -

the tube axis shows an almost—fééﬁangular'shépe 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-

‘shaped and which includes a side wall extending 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 _

the tube axis shows an almost-rectangular shape whose

This Sheet Has Been Reﬁ
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major or minor side has a curvature concave toward the

tube 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,
and the skirt of the 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
radius of curvature of the margin of the curved
surface of the shadow mask is larger 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.

Other structures, functlons, and advantages of

thls embodlment are the same as those of the flrst

" 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.

is Sheet Has Been Re laced' :
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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
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

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 7c
formed at the proximal edge. Thereby, evén_if,the

shirk 6b of the shadow mask made of invar is

'shortened, 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 7Tc. -

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 pa351ng hole at its

central portlon and a sklrt folded from the margln of

‘the curved surface and extending in the tube axis

direction. Moreover, the mask frame is almost

This Sheet Has Been R
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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 veftical 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

any-one of bosses including the proximal edge with the

'flaﬁde'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'thé margin of the curved surface of'thé .
shadow maék}.Lb dénotés_thé distance betWeen the

inside of side-wall front end of the mask frame-at a

- minor sidé:and.the margin of the curved surfacé of the

.shadow mask, and Lc denotes the distance between the
inside of the side—Wall front end of the maSk.frame_at
a cqfner 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 Curvéd surface of the $hadow

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

corner is smaller than the distance La at'a.majo: side

or the_distance Ib at a minor side. This is the same
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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
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 Fiqure 11C shows a sectional

view of a corner. In the case of the major side shown .

in FigrtllA and the_minor'side shown in Fig. 11B, a
shallom boss 7c2 is formed above a deep boss 7cl
(fluorescent scréen side). However, no boss is formed
at the corner shown in Fig 1licC. Moreover, the mask
frame 7 1s welded w1th the shadow mask’ 6 by the
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

mask frame w1th the flange

By executlng the third embodlment together with

the first and second_embodlments, it is possible to

obtain not only the above advantages but also the

advantages of these embodiments.
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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
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,
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
(spec1f1cally, the skirt 6b and the inside of the 51de
wall Ta are jOlned by spot weldlng) It inevitably
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
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

its central portion and a skirt folded from the margih
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-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 extendlng the tube axis in the vertlcal

dlrectlon The side wall is provided w1th a portlon

' 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
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

.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

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

_the corner in Flg; 12, taken along the line C-C ‘in

-_Fig' 12,'in-which7the boss Tc 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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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 -
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 tﬁO‘stages, which the

tapered_portion'T_is formed at the front end of the

portien'of'the,side wall 7a where the boss is formed.

'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 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

as descrlbed in the third embodlment
' Furthermore, by executing the fourth'embediment_
together with the above first, second, and third

embodiments, it is'possible to obtain not only the

- -above advahtages but also the advantages bf those

embpdiments.

- :
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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 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 _

_ 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,folded“from the

' margin of the curved'surfaCe and ektending'in the tube
:axis direction, and a top v1ew obtained by 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,

_ the mask frame is almost’ rectangular, whose cross

section is almost L—shaped and whlch 1ncludes a side

wall extending in the.tube ax1s_d1rect1on,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 Been
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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'color.cathode ray tube according to claim
1, wherein both major and minor'Sides_cf the top view
of the margin of the'almost reCtangular shadow mask

have a curvature convex to the tube. axis.

h_3. .A.color cathode ray tube according to claims
1 ahd 2, wherein a corner 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
contactlng the shadow mask sklrt in the 51de wall of
the_mask frame in the dlrectlon vertical to the tube

axis.

4. 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 in the direction -
o 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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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.

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

is Sheet Has Been Relilaced

. 'I"h'
o AR




10

15

20

25

—

[N e

.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
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'eolor'cathode ray tube according to claims

1 and 2, whereih'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

-é_securihg'sprihg is-fdrmed'qn'the flange of a corner

qf-the-almost4rectangular mask frame.

‘12, A color_eathede-fay tube according to claims

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

13. A color cathode ray tube accordlng to- clalms

1 and 2, wherein the- shadow mask 1s made of - lnvar,

'electron beam pa551ng holes is round holes, and the

pitch between the round holes is 0.28 mm or less.

14. A color cathode ray tube according to claims

————
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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

"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

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

_'whlch are set 1n the tube,.whereln

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

: 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 curuature convex to the tube axis, and each'radius

of curvature is RM1 or RM2,
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the mask frame is almoet rectangular, whose cross
section is almost L-shaped and which includes a side
wall extending in the tube axis'direction and a flange
ektending the tube axis in the VertiCal direction, and
a top view obtained hy 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.
curvaturehconcave to the tube axis, and each radius of
curvature is RF1l or RF2; | _

the relation between the radii of curvatures
meets'the inequalities RM1>RF1 or RM2>RF2; and -

© .the shadowemask.skirt is secured to the inside of

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

16. A color cathode ray tube accordlng to claim

15, whereln the relatlon between the rad11 of

curvatures RM1, RM2, RFl, and RF2 meets the

_1nequa11t1es RM1>RF1 and RM2>RF2.

17. ~A color cathode ray tube according 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-frame side wall in the dlrectlon.

' vertical to the tube axis is smaller at corners than

at the'major or minor side of the rectangle.

This g
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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“

81de wall facing the shadow-mask sklrt keeps an almost

unlform dlstance from the shadow—mask skirt at

'~ corners..

19. A color cathode ray tube accordlng to claims
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 accordlng to clalms_

15 and ‘16, whereln the gap between the shadow—mask

" margin whose top view is almost rectangular and the
-1ns1de 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 -

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

margin whose top view is almost rectangular and the

e g
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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-

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 almcst—reCtangular shadow mask corresponding to

‘an effective screen and having a hole is a square

corner.

23. A color cathode ray tube according tc'claims

15.and 16, wherein the inner shield is set to corners

;of.thé-almost4rectangular mask frame.

24. ‘A color cathode ray tube according to claims

15 and 16, wherein”a hole for setting an inner“shiéld

by a securing spring is formed on the flange of a

- corner of the almoétfrectangulaf mask frame.

- 25, A color cathode ray tube accordlng to clalms'

15 and 16, whereln the shadow mask is made of 1nvar

26. A color cathode ray. tube accordlng to clalms

15 and 16, wherein the shadow mask 1s made of 1nvar
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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
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 .

less on the cathode surface.

;28. A color cathode ray tube comprising a tube
provided with a panel in which a fluerescent spreen'is.
formed, a neck imcluding_an electrom;gun, and a funnel
for connecting the 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

'whlch are set in the tube; wherein'“

the shadow mask assembly 1ncludes a shadow mask '
made of 1nvar, a mask frame, and a sprlng for settlng
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

axis direction,

-‘___‘_'_{_________'y
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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 With a boss including a _

proximal edge with a flange, the shadow-mask skirt is.

'located'more closely 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

inside of the mask—frame side wall.

29. A color cathode ray tube accordlng to claim

28, wWherein the mask-frame side wall has a flrst boss

-.includlng a prox1mal edge between the side" wall and a

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 smalier than'that of the first

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

'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. -

This Sheet Has Been Re

L i



10

15

20

25

UL

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
almost-rectangular shape whose major or minor side has
a éﬁrvature 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
tube axis is iinear or has a .curvature concave to the

tube axis.

32. A color cathode ray tube acéording to claim
28} wherein | .

a top viewlébtained by projecting the shadow—mésk
'ma:gin 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
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_qlaim.

28, wherein a top view obtained by projecting the
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shadow-mask margin 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 aris and each curvature is.RMl 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

concave i to the tube axis and each radius of
curvature is RF1 or RF2Z, 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

lS
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curvatures meets the inequalities RMI1>RF1 and

RM2>RF2.

35. A color cathode ray tube according to claim -

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.

36. A color cathode ray tube according to claims -

'28, 29, and 34,-wheréin 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 thfee electron beams of the electron gun for

generating three eléct:on beams is 5.5 mm Or'less on

the cathode surface.

37. A color cathode ray tube comprising a tube

'prévided'with a panel in which a fluorescent screen is

formed, a neck including an electroh gun, and a funnel

for connecting the 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

which are set in the tube; wherein

- 46 -
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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 hav1ng an
electron beam passing hole and a skirt folded from the t

margin of the curved surface and extending in the tube '

~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 with a portion having a

boss between the prox1mal edge w1th a flange and the

-fluorescent screen end of the s1de wall and the

- shadow-mask sklrt_ls.secured to the inside of the

mask-frame side wall.’

38. A color cathode ray tube according to claim

' '37)'wherein the maskfframe.side wall has a first boss

including a proximal edge between the side wall and a
flange-and a Secend boss formed at an aimost same

position in the frame circumference direction . .and more

'ciosely to the fluorescent screen than to. the:first |
" boss and hav1ng a depth smaller than that- of the flrst

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

This gp,
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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.

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

a top view obtained by projecting the shadow-mask

3 margln on a plane vertlcal to the tube ax1s is an
: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

tube axls.
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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 axie_isfan
almoet—rectangular shape whose major or minor side has
a curvature.cnnvex 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 ray. tube accordlng to clalm

37, wherein a top view obtalned by prOJectlng the

shadow-mask margln:on a plane vertlcal 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 projeeting the inside of the
fluorescent surfaee'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 eech radius

of curvature is RF1l or RF2, and the relation between

/
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the radii of curvatures meets the inequality RM1>RF1

or RM2>RF2.

44, A color cathode ray tube according'tq claim
37, wherein a top view obtéined by projecting the
shadow—mask margin on a plaﬁg vertical to the tube
axié is an almoét#rectangular'shape whose major or

minor side is linear or has a curvature concave to the

tube aXis_and each radius of curvature is RM1 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 RFl or RF2, 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
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 minof axis
of the rectangle. . |

'---~‘~_h_;*;__;“_
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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
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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