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(57) A shadow mask opposing a phosphor screen
includes a substantially rectangular mask body (27)
having a number of electron beam passage holes, and
a substantially rectangular mask frame (30) having four
side walls (28L, 28S) supporting a periphery of the
mask body. Among the side walls, a pair of the side
walls (28L) on long side each has a central connecting
portion (32a) which is provided in a central portion
thereof in lengthwise direction and fixed to the mask
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body, and a pair of protruding portions (34) which are
provided on both sides of the central connecting portion
in the lengthwise direction and protrudes in a direction
apart from the mask body. Each protruding portion
defines a gap (36) between the side wall and the mask
body, and a width of the gap gradually increases as it
goes far from the central connecting portion.
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Description

The present invention relates to a shadow mask
type color cathode ray tube.

Generally, a color cathode ray tube comprises an
envelope including a substantially rectangular panel in
which a skirt portion is provided on a periphery of an
effective portion thereof, and a funnel connected to the
skirt portion. On the inner surface of the effective por-
tion of the panel is formed a phosphor screen compris-
ing three-color phosphor layers. A shadow mask is
disposed inside of the phosphor screen so as to oppose
it. An electron gun for emitting three electron beams is
disposed in a neck of the funnel. Then, the three elec-
tron beams emitted from the electron gun are deflected
by a magnetic field generated from a deflection appara-
tus provided outside of the funnel, and vertically and
horizontally scan the phosphor screen through the
shadow mask, thereby displaying color image on the
phosphor screen.

The shadow mask is used for selecting three elec-
tron beams and comprises a substantially rectangular
mask body in which a number of electron beam pas-
sage apertures are formed on a region opposing the
phosphor screen and a substantially rectangular mask
frame having side walls fixed to the periphery of the
mask body. As a shadow mask supporting method,
according to some type thereof, substantially wedge
shaped elastic supports are provided at corners of the
mask frame and these elastic supports are engaged
with stud pins provided at the skirt portion of the panel,
so that the shadow mask is detachably supported
thereby.

Generally, in order to display color picture images
having no deviation in color on the phosphor screen of
the color cathode ray tube, three electron beams which
pass the electron beam passage apertures in the mask
body must be landed properly on the corresponding
three color phosphor layers. For this purpose, it is nec-
essary to keep the shadow mask at a proper position
relative to the panel.

To meet recent trend of multi-media, there is pro-
vided a color cathode ray tubes in which the size of
three color phosphor layers and their arrangement pitch
are reduced to increase its resolution. In such a color
cathode ray tube, allowance to deviation of beam land-
ing relative to the three color phosphor layers has
dropped so that more accurate beam landing than ordi-
nary color cathode ray tubes is demanded.

However, in conventional color cathode ray tubes,
the shadow mask is so constructed that almost entire
periphery of the mask body is in contact with the side
walls of the mask frame. Thus, there sometimes occurs
a case in which the shadow mask may be deviated from
its proper position because a undesired force is applied
to the mask body due to disparity in quality of the mask
frame resulting from production. Particularly in recent
color cathode ray tubes having aspect ratio of 16:9, the
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side wall on the long side of the mask frame is much
longer than the side wall on the short side as compared
to ordinary color cathode ray tubes. Thus, the mask
body is likely to be deformed because of insufficient
strength and a disparity in distance between the oppos-
ing side walls on the long side (distance in the direction
of the short axis).

In manufacturing process for the color cathode ray
tubes, fitting and removal of the shadow mask are car-
ried out repeatedly. Due to a force applied to the
shadow mask during this fitting and removal operation,
a distortion may occur in the mask frame so that the
mask body may be deformed. If such a phenomenon
occurs, a deviation in beam landing to the three color
phosphor layers is produced.

On the other hand, in color cathode ray tubes for
the multi-media, which have a small allowance in beam
landing to the three color phosphor layers, it is neces-
sary to reduce a load on the elastic supports by reduc-
ing the weight of the mask frame occupying most part of
the weight of the shadow mask so as to relax the devia-
tion of the shadow mask due to external shock. How-
ever, if the weight of the mask frame is reduced, it is
likely that the mask frame is deformed due to an exter-
nal shock or a force applied when the shadow mask is
fitted or removed so that the shadow mask is deviated
relative to the panel.

Further, although such a procedure has been taken
as to reduce the thickness of the mask body thereby
equalizing the size and shape of the electron beam pas-
sage apertures which are a prominent reason for gener-
ation of unevenness of the phosphor screen, reducing
the thickness of the mask body likely induces a reduc-
tion of the strength thereby producing a deformation of
the mask body itself.

There have bee provided a color cathode ray tube
employing a low thermal expansion type shadow mask
which is made of amber material having a high effect of
suppressing a transition of electron beams due to so-
called doming that the shadow mask is expanded in a
direction of the phosphor screen due to thermal expan-
sion of the shadow mask. As a measure for preventing
a deformation of such a low thermal expansion type
shadow mask, Jpn. Pat. Appin. KOKAI No. 5-121009
has disclosed a shadow mask in which a plurality of pro-
truding portions which Protrude outwardly are provided
on side walls of the mask frame. However, even in the
case in which such protruding portions are provided,
since the mask body and the mask frame are in contact
with each other through planes, a deformation of the
mask body is generated due to disparity in production of
the mask frame or deformation of the mask frame in a
manufacturing process of color cathode ray tubes.

As described above, design of the mask frame is
important in order to display picture images having no
deviation in color on the phosphor screen. However,
conventional shadow masks have such a problem that
the mask body or mask frame is deformed and it is diffi-
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cult to display high quality images.

The present invention has been contrived in consid-
eration of the above circumstances and its object is to
provide a color cathode ray tube which is capable of
suppressing effectively a deformation of the mask body
or the mask frame and displaying high quality images.

According to one aspect of the present invention,
there is provided a color cathode ray tube comprising:
an envelope including a panel having a substantially
rectangular effective portion in which a phosphor screen
is formed on an inner surface thereof, a skirt portion
provided on a periphery of the panel, and a funnel fixed
to the skirt portion; a shadow mask arranged in the
envelope so as to oppose the phosphor screen; and an
elastic support elastically supporting the shadow mask
relative to the skirt portion.

The shadow mask comprises a substantially rec-
tangular mask body in which a number of electron beam
passage aperiures are formed, and a substantially rec-
tangular mask frame having four side walls supporting
the periphery of the mask body. At least two side walls
opposing each other include connecting portions which
are provided at their central portions in a lengthwise
direction and connected to the mask body, and a pair of
protruding portions which are provided on both sides of
the connecting portion and protrude in a direction apart
from the mask body. Each of the protruding portions
defines a gap between the side wall and the mask body
and the gap includes that portion whose width gradually
increases as it goes far from the connecting portion.

According to another aspect of the present inven-
tion, there is provided a color cathode ray tube wherein
the shadow mask comprises a substantially rectangular
mask body in which a number of electron beam pas-
sage apertures are formed, and a substantially rectan-
gular mask frame having four side walls supporting the
periphery of the mask body. Each of a pair of the side
walls on a long side of the side walls has connecting
portions, which are fixed to the mask body, only at its
central portion in the lengthwise direction and its both
end portions in the lengthwise direction, and those por-
tions of each side wall on the long side other which are
other than the connecting portions oppose the mask
body with a gap.

According to the color cathode ray tube having such
a construction, since the mask frame of the shadow
mask has protruding portions formed on the side walls,
the mechanical strength of the side walls and the entire
mask frame are improved thereby reducing a deforma-
tion of the mask frame and a deformation of the mask
body resulting therefrom. Consequently, deviation of the
position of the shadow mask relative to the phosphor
screen is suppressed so that high quality images can be
displayed.

Further, by defining a gap between the side wall of
the mask frame and the mask body, a contact area ther-
ebetween is reduced so that influence upon the mask
body of the disparity in size of the mask frame or defor-
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mation of the mask frame can be reduced.

By optimizing the shape of the mask frame and fix-
ing of the mask body relative to the mask frame as
described above, it is possible to reduce deviation of
beam landing which may occurs due to deviation of the
mask body relative to the mask frame and deformation
of the mask body resulting from a deformation of the
mask frame.

The invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIGS. 1 to 4 show a color cathode ray tube accord-
ing to a first embodiment of the present invention, in
which:

FIG. 1 is a sectional view of the color cathode ray
tube,

FIG. 2 is a perspective view schematically showing
an electron gun, a shadow mask and a phosphor
screen of the color cathode ray tube,

FIG. 3Ais a plan view of the shadow mask,

FIG. 3B is a sectional view taken along the lines
B-IlIB in FIG. 3A, and

FIG. 4 is an enlarged plan view of a side wall of the
shadow mask;

FIGS. 5A to 5C are plan views respectively showing
different modifications of the side walls of the
shadow mask;

FIG. 6A is a plan view of the shadow mask accord-
ing to a second embodiment of the present inven-
tion;

FIG. 6B is a sectional view taken along the lines
VIB-VIB in FIG. 6A,

FIG. 7A is a plan view of the shadow mask accord-
ing to a third embodiment of the present invention;

FIG. 7B is a sectional view taken along the lines
VIIB-VIIB in FIG. 7A;

FIG. 8A is a plan view of the shadow mask accord-
ing to a fourth embodiment of the present invention;
and

FIG. 8B is a sectional view taken along the lines
VIIIB-VIIIB in FIG. 8A.

Hereinafter, a color cathode ray tube according to
an embodiment of the present invention will be
described in detail with reference to the accompanying
drawings.

As shown in FIGS. 1 and 2, the color cathode ray
tube comprises a vacuum envelope 10 formed of glass.
The vacuum envelope 10 comprises a panel 3 including
a substantially rectangular effective portion 1 and a skirt
portion 2 provided on the periphery of the effective por-
tion, and a funnel 4 attached to the skirt portion 2. Onan
inner surface of the effective portion 1 of the panel 3 is
formed a phosphor screen 5 including stripe shaped
three color phosphor layers 20B, 20G, 20R emitting
blue, green and red colors, and stripe shaped light
shielding layer 23 formed between the phosphor layers.



5 EP 0 818 800 A1 6

A shadow mask 21 which will be described later is dis-
posed in the envelope 10 to oppose the phosphor
screen 5.

An electron gun 9 for emitting three electron beams
8 is disposed within a neck 7 of the funnel 4. The three
electron beams 8 emitted from the electron gun 9 are
deflected by a magnetic field generated from a deflec-
tion apparatus 11 provided outside of the funnel 4, and
horizontally and vertically scan the phosphor screen 5
through the shadow mask 21, thereby displaying color
images on the phosphor screen.

As shown in FIGS. 1 to 3B, the shadow mask 21
comprises a substantially rectangular mask body 27
and a mask frame 30 supporting the mask body 27. The
mask body 27 includes a substantially rectangular
effective portion 27a which is opposed to the phosphor
screen 5 and has a number of electron beam passage
apertures 25, and a skirt portion 26 formed on the
periphery of the effective portion 27a. The mask frame
30 is formed in a substantially rectangular and has a
pair of side walls 28L on its long side and a pair of side
walls 28S on its short side. The mask body 27 is sup-
ported by welding the skirt portion 26 thereof to the
mask frame 30.

Among the side walls of the mask frame 30, the pair
of the side walls 28L on the long side are fixed to the
mask body 27 while only a central portion thereof in the
lengthwise direction and its both ends in the lengthwise
direction are in contact with the skirt portion 26 of the
mask body 27, and each side wall 28L has those por-
tions which are not in contact with the skirt portion 26 of
the mask body 27.

If speaking in detail, as shown in FIGS. 3A, 3B and
4, the respective side walls 28L are bent symmetrically
with respect to a short axis V of the mask frame 30 such
that a central connecting portion 32a and a pair of end
connecting portions 32b which are in contact with the
skirt portion 26 of the mask body 27 are formed in the
center portion in the lengthwise direction and both ends
in the lengthwise direction. On both sides of the central
connecting portion 32a are wedge-shaped protruding
portions 34 which protrude in a direction to be apart
from the mask body 27. A distance d between the pair
of the side walls 28L at the positions of the protruding
portions 34 is larger than a distance dv between the
side walls 28L on the short axis V and a distance ds
between the side walls 28L in the vicinity of the side
walls 288 on the short side.

Each long side portion of the skirt portion 26 of the
mask body 27 is located inside the mask frame 30 and
is in contact with the central connecting portion 32a and
the end connecting portions 32b of the corresponding
side walls 28L and welded to the central connecting por-
tion 32a and the end connecting portions 32b. A pair of
gaps 36 are defined between each of the side walls 28L
and the mask body 27 by the protruding portions 34 and
located on both sides of the central connecting portions
32a. The respective gaps 36 are formed in a wedge
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shape whose width gradually expands from the central
connecting portion 32a toward the end connecting por-
tion 32b.

The maximum width w of each gap 36 is set in
about 1 to 3 mm and assuming that a distance between
the short axis V and the side wall 28S is L, the length L1
of the gap 36 in the longitudinal direction of the side wall
28Lis L1 =0.7 to 0.9L.

On the other hand, the skirt portion 26 on the short
side of the mask body 27 is in contact with the inside of
the entire length of the side wall 28S on the short side of
the frame 30 and welded to the side wall 28S at several
appropriate points.

As shown in FIG. 1, the shadow mask 21 having the
above structure is detachably supported by the panel 3
by engaging wedge shaped elastic supports 15 fixed to
corner portions of the mask frame 30 with stud pins 16
protruding from the skirt portion 2 of the panel 3,
respectively. In FIG. 1, reference numeral 22 denotes an
internal magnetic field shielding body attached to the
shadow mask 21.

According to the color cathode ray tube having the
above-mentioned arrangement, by forming the protrud-
ing portions 34 on the side walls 28L of the mask frame
30, the mechanical strength of the mask frame 30 is
improved. Thus, it is possible to prevent the shadow
mask 21 from being deformed by an external force
applied thereto and effectively reduce a deviation of the
shadow mask with respect to the panel 3. Particularly in
a color cathode ray tube having an aspect ratio of 16:9,
the side walls on the long side of the mask frame is
much longer than ordinary cathode ray tubes, and
therefore the mask body is likely to be deformed due to
a shortage of strength and disparity of the distance
between opposing side walls on the long side. However,
by forming the shadow mask 21 in the structure
described above, it is possible to effectively prevent the
shadow mask from being deformed.

Further, the gap 36 is defined between the mask
body 27 and the side wall 28L by forming the protruding
portions 34 on the side walls 28L of the mask frame 30.
Thus, each side wall 28L is in contact with the mask
body 27 only through the central connecting portion 32a
and the end connecting portions 32b so that a contact-
ing area between the mask frame 30 and the mask body
27 can be reduced largely as compared to conventional
examples. As a result, it is possible to reduce undesired
forces applied to the mask body 27 due to disparity of
the mask frame 30 upon manufacturing. Particularly, by
accurately controlling the distance between the mask
frame 30 and the mask body 27, that is, only distances
dv and ds, it is possible to reduce deformation of the
mask body 27 thereby preventing a deviation of the
shadow mask 21 with respect to the panel 3. As a result,
it is possible to reduce deviation of beam landing rela-
tive to the three color phosphor layers composing the
phosphor screen, thereby displaying high quality
images.
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Further, because of formation of the protruding por-
tions 34, the mask frame 30 is reinforced. Thus, the
weight of the mask frame may be reduced so that bur-
den on the elastic supports can be reduced. Further,
even if the thickness of the mask body 27 is reduced,
the deformation thereof can be prevented.

In the embodiment described above, each side wall
28L of the mask frame 30 has the wedge-shaped pro-
truding portions 34 and the gaps 36 defined by these
protruding portions 34. If the side wall 28L is so struc-
tured as to be in contact with the mask body 27 through
only the central portion and both ends portions in the
lengthwise directions, the shapes of the protruding por-
tions 34 and the gaps 36 may be changed in various
ways as required.

For example, according to a modification shown in
FIG. 5A, the respective protruding portions 34 are
formed in substantially rectangular shape and each gap
36 is formed such that only end portion 36a on the cen-
tral connecting portion 32a side gradually expand in
terms of width from the central connecting portion 32a
toward the end connecting portion 32b and the remain-
ing parts are formed with a constant width.

According to a modification shown in FIG. 5B, the
respective protruding portions 34 are formed in rectan-
gular shape and the gaps 36 are formed in a constant
width along the entire region in its lengthwise direction.

According to a modification shown in FIG. 5C, the
respective protruding portions 34 and the gaps 36 are
formed in wedge shape directed in a direction opposite
to the previously described embodiments. Specifically,
the protruding portions 34 and the gaps 36 are formed
such that the sides of the central connecting portions
32a are the widest and gradually narrow toward the end
connecting portions 32b.

FIGS. 6A and 6B show a shadow mask 21 in the
color cathode ray tube according to a second embodi-
ment of the present invention. According to the second
embodiment, in the mask frame 30, a pair of protruding
portions 40 are formed on the side walls 28S on the
short side as well as the side walls 28L on the long side.
Each of the side walls 28S is also connected to the
mask body 27 such that only its central portion 42a and
both end portions 42b in the lengthwise direction are in
contact with the skirt portion 26 of the mask body 27
and has some portions which are not in contact with the
skirt portion 26 of the mask body 27.

Namely, each side wall 28S is bent symmetrically
with respect o a long axis H of the mask frame 30 such
that a central connecting portion 42a and a pair of end
connecting portions 42b which are in contact with the
skirt portion 26 of the mask body 27 are formed in the
center portion in the lengthwise direction and both ends
in the lengthwise direction. Further, wedge-shaped pro-
truding portions 40 which protrude in a direction to be
apart from the mask body 27 are formed on both sides
of the central connecting portions 42a. A distance at the
protruding portions 40 between the pair of the side walls

10

15

20

25

30

35

40

45

50

55

288 is larger than a distance on the long axis H between
the side walls 28S and further a distance in the vicinity
of the long side between the side walls 288S.

The skirt portion 26 of the mask body 27 is located
within the mask frame 30 such that each short side por-
tion thereof is in contact with the central connecting por-
tion 42a and end connecting portions 42b of the
corresponding side wall 28s and welded to the central
connecting portions 42a and the end connecting por-
tions 42b. A pair of gaps 44 are defined between the
side wall 28s and the mask body 27 by the protruding
portions 40 and located on both sides of the central con-
necting portion 42a. Each gap 44 is formed in wedge
shape expanding gradually from the central connecting
portion 42a toward the end connecting portions 42b.

Other constructions of the shadow mask are the
same as the first embodiment.

According to the second embodiment having such
a structure, the protruding portions 40 are also provided
on the side walls 28s on the short side, so that the
mechanical strength of the mask frame 30 is further
improved and a contact area between the mask body 27
and the mask frame 30 is further reduced. Thus defor-
mation of the mask body 27 can be further reduced
thereby preventing effectively a deviation of the shadow
mask 21 with respect to the panel 3.

FIGS. 7A and 7B show the shadow mask 21 of the
color cathode ray tube according to a third embodiment
of the present invention. According to the third embodi-
ment, four protruding portions 34 are formed on each of
the side walls 28L, 288 of the mask frame 30. That is,
two protruding portions 34 are formed each on one side
symmetrically with respect to the short axis V on each of
the side walls 28L. Each side walls 28L has middle con-
necting portions 32¢ located between the connecting
portions 32a and 32b in addition to the central connect-
ing portion 32a and the end connecting portions 32b,
and the side wall 28L is welded to the skirt portion 26 of
the mask body 27 through these five connecting por-
tions. Between the side wall 28L and the skirt portion 26
are defined four gaps 36 by the protruding portions 34
such that each of the gaps 36 is formed in wedge shape
gradually expanding from the central connecting portion
32a toward the end connecting portions 32b.

Likewise two protruding portions 40 are formed on
one side symmetrically on the side wall 28S with
respect to the long axis H. Each side wall 288 has mid-
dle connecting portions 42¢ located between the con-
necting portions 42a and 42b in addition to the central
and end connecting portions 42a and 42b, and each
side wall 28S is welded to the skirt portion 26 of the
mask body 27 through these five connecting portions.
Between the side wall 28S and the skirt portion 26 are
defined four gaps 36 by the protruding portions 40 such
that each of the gaps is formed in wedge shape gradu-
ally expanding from the central connecting portion 42a
toward the end connecting portions 42b.

According to the third embodiment having such a
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structure, the mask frame 30 is reinforced by forming
the protruding portions 34, 40, so that for example if an
external shock is applied to the shadow mask 21, that
shock can be dispersed depending on the number of
the protruding portions. In addition, the same operation
and effect as in the first and second embodiments can
be obtained.

FIGS. 8A and 8B show the shadow mask of the
color cathode ray tube according to a fourth embodi-
ment of the present invention. According to the fourth
embodiment, one protruding portion 34 is formed on
each side wall 28L on the long side of the mask frame
30, symmetrically with respect to the short axis V. Each
of the protruding portions 34 is formed in a constant
width along the entire length in its lengthwise direction.
Thus, a distance d between the pair of the side walls
28L at the position of the protruding portions 34 is the
same as a distance dv between the side walls 28L on
the short axis V. An inner surface of the protrude portion
34 is of linear shape having infinite curvature.

Relative to the mask frame 30, the long side portion
of the mask body 27 is formed in circular shape protrud-
ing toward the side wall side of the mask frame 30. As a
result, the side walls 28L are in contact with the long
side of the skirt portion 26 of the mask body 27 through
only the central connecting portion 32a located in the
center in the lengthwise direction of the protruding por-
tion 34 and a pair of the end connecting portions 32b
located on boundaries between the protruding portion
and the side wall, and welded to the skirt portion
through these connecting portions. On both sides of the
central connecting portions 32a are defined wedge
shaped gaps 36 the width of which is expanded gradu-
ally toward the end connecting portions 32b.

In the shadow mask 21, the short side of the skirt
portion 26 of the mask body 27 is in contact with the
almost entire length of the inner surface of the side wall
28S on the short side of the mask frame 30 and fixed at
several appropriate welding points.

In the shadow mask according to the fourth embod-
iment having such a construction, the same operation
and effects as in the first embodiment described previ-
ously can be obtained.

Claims
1. A color cathode ray tube comprising:

an envelope (10) including a panel (3) having a
substantially rectangular effective portion (1) in
which a phosphor screen (5) is formed on an
inner surface thereof and a skirt portion (2) pro-
vided on a periphery of the panel, and a funnel
(4) attached to the skirt portion;

a shadow mask (21) arranged in the envelope
to oppose the phosphor screen; and

an elastic support (15) elastically supporting
the shadow mask relative to the skirt portion;
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the shadow mask including a substantially rec-
tangular mask body (27) having a number of
electron beam passage apertures (25), and a
substantially rectangular mask frame (30) hav-
ing four side walls supporting the periphery of
the mask body;

characterized in that:

each of at least two side walls (28L) oppos-
ing each other of the mask frame (30) has
a connecting portion (32a) which is pro-
vided at its central portion in a lengthwise
direction thereof and fixed to the mask
body (27), and a pair of protruding portions
(34) which are provided on both sides of
the connecting portion with respect to the
lengthwise direction of the side wall and
protrude in a direction apart from the mask
body, each of the protruding portions defin-
ing a gap (36) between the side wall, and
each gap including a region whose width
gradually increases as it goes far from the
connecting portion.

A color cathode ray tube according to claim 1, char-
acterized in that each of said at least two side walls
(28L) opposing each other includes a central con-
necting portion (32a) which is located at the central
portion of the side wall in its lengthwise direction
and fixed to the mask body (27), and a pair of end
connecting portions (32b) which are located on
both ends of the side wall in its lengthwise direction
and fixed to the mask body;

each of the protruding portions (34) is pro-
vided between the central connecting portion (32a)
and a corresponding end connecting portion (32b)
and the gap (36) defined by the protruding portion
has a width continuously increasing from the cen-
tral connecting portion up to the end connecting
portion.

A color cathode ray tube according to claim 1, char-
acterized in that each of said at least two side walls
(28L) opposing each other includes a central con-
necting portion (32a) which is located at a central
portion of the side wall in the lengthwise direction
and fixed to the mask body (27); a pair of end con-
necting portions (32b) which are located on both
ends of the side wall in the lengthwise direction and
fixed to the mask body; a middle connecting portion
(32c) which is located between the central connect-
ing portion and each end connecting portion and
fixed to the mask body; a pair of first protruding por-
tions (34) each of which is formed between the cen-
tral connecting portion and the middle connecting
portion and protrudes in a direction apart from the
mask body; and a pair of second protruding por-
tions (34) each of which are formed between the
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middle connecting portion and the end connected
portion and protrudes in a direction apart from the
mask body;

each of the first protruding portions defining
a gap (36) whose width continuously increases
from the central connecting portion up to the middle
connecting portion, and each of the second pro-
truding portions (36) defining a gap whose width
continuously increases from the middle connecting
portion up to the end connecting portion.

A color cathode ray tube comprising:

an envelope (10) including a panel (3) having a
substantially rectangular effective portion (1) in
which a phosphor screen (5) is formed on an
inner surface thereof, a skirt portion (2) pro-
vided on a periphery of the panel, and a funnel
(4) attached to the skirt portion;
a shadow mask (21) arranged in the envelope
to oppose the phosphor screen; and
an elastic support (15) elastically supporting
the shadow mask relative to the skirt portion;
the shadow mask (21) including a substantially
rectangular mask body (27) having a number of
electron beam passage apertures, and a sub-
stantially rectangular mask frame (30) having
four side walls (28L, 28S) supporting the
periphery of the mask body;

characterized in that:

each of a pair of the side walls (28L) on a
long side of the mask frame (30) has a
central connecting portion (32a) which is
located in the central portion of the side
wall in the lengthwise direction thereof and
fixed to the mask body (27), and a pair of
end connecting portions (32b) which are
located on both ends of the side wall in the
lengthwise direction and fixed to the mask
body, those portions of the side wall (28L)
other than the central and end connecting
portions opposing the mask body with a

gap (36).

5. A color cathode ray tube according to claim 4, char-

acterized in that each of a pair of the side walls
(28S) on a short side of the mask frame (30)
includes a central connecting portion (42a) which is
located in the central portion of the side wall in the
lengthwise direction thereof and fixed to the mask
body (27), and a pair of end connecting portions
(42b) which are located on both ends of the side
wall in the lengthwise direction and fixed to the
mask body, those portions of the side wall (28S)
other than the central and end connecting portions
opposing the mask body with a gap (44).

10

15

20

25

30

35

40

45

50

55

6.

A color cathode ray tube according to claim 4, char-
acterized in that the gap (36) located between the
central connecting portion (32a) and the end con-
necting portion (32b) has a constant width in the
lengthwise direction of the side wall (28L).

A color cathode ray tube according to claim 4, char-
acterized in that the gap (36) located between the
central connecting portion (32a) and the end con-
necting portion (32b) has a width gradually increas-
ing from the central connecting portion up to the
end connecting portion.

A color cathode ray tube according to claim 4, char-
acterized in that the gap (36) located between the
central connecting portion (32a) and the end con-
necting portion (32b) has a width gradually
decreasing from the central connecting portion up
to the end connecting portion.

A color cathode ray tube according to claim 4, char-
acterized in that a length of the gap (36) defined
between the central connecting portion (32a) and
the end connecting portion (32b) in the lengthwise
direction of the side wall (28L) is sett0 0.7-0.9L, ifa
distance between the central connecting portion
and the side wall (28S) on the short side is
assumed to be L.
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