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Description

[0001] The present invention relates to a color cath-
ode ray tube as defined in the preamble portion of claim
1.
[0002] In general, a color cathode ray tube comprises
an envelope including a substantially rectangular panel
provided with a skirt portion at the periphery of the panel,
and a funnel. On the inner surface of the panel is formed
a phosphor screen which includes a number of phos-
phor layers of three colors which radiate in red, blue,
and green. In the neck of the funnel is arranged an elec-
tron gun for emitting electron beams toward the phos-
phor screen. Inside the phosphor screen, a shadow
mask is provided and opposed to the phosphor screen
with a predetermined distance maintained therebe-
tween.
[0003] In the color cathode ray tube, electron beams
emitted from the electron gun are deflected by a deflec-
tor and subjected to selection by the shadow mask, so
that the phosphor screen is scanned horizontally and
vertically by the electron beams to display a color image.
[0004] The shadow mask has a substantially rectan-
gular mask body having a surface opposed to the phos-
phor screen where a number of electron beam apertures
are formed, and a rectangular mask frame welded to the
periphery of the mask body. Plate-like frame holders are
welded to the side walls of the mask frame. The shadow
mask is supported on the inside of the panel by engag-
ing the frame holders with stud pins fixed to the skirt
portion of the panel.
[0005] In many of structures used for installing the
mask body on the mask frame, the mask body is welded
to the mask frame at each corner and at one or plural
points in the area of the center of each side edge.
[0006] As a support structure for supporting the shad-
ow mask on the panel, there has been a structure in
which the shadow mask is supported by a band-like
frame holder welded to the substantial center of each
side wall. In this kind of shadow mask and the support
structure thereof, the mask body and the mask frame
are generally welded to each other, at positions which
are slightly distant from engaging points of stud pins of
the frame holder, avoiding welding points between the
mask frame and the mask holder.
[0007] Meanwhile, 30% or less of the entire electron
beams emitted from the electron gun enter into the
phosphor screen, and the rest of the electron beams col-
lide to the shadow mask. The kinetic energy of those
electron beams is converted into thermal energy which
heats the shadow mask and frame holder. If the shadow
mask is thermally expanded by the heat, electron beam
spots shaped by the shadow mask and formed on the
phosphor screen are shifted from predetermined three-
color phosphor layers, i.e., electron beams cause miss
landing in relation to the phosphor layers. As a result,
color purity is deteriorated.
[0008] This kind of miss landing of electron beams is

roughly divided into two cases. In one case, miss land-
ing is caused mainly by the mask body heated and ther-
mally expanded, in an early stage of operation after the
color cathode ray tube is started. In the other case, miss
landing of electron beams is caused by the mask frame
or the frame holder thermally expanded due to heat
transferred from the mask body during operation of the
color cathode ray tube for a long time (i.e., long-term
purity drift).
[0009] In a certain cathode ray tube, a mask body
made of invar (iron-nickel alloy) having a low thermal
expansion coefficient is used in place of a mask body
made of soft steel, in order to reduce the miss landing
of electron beams caused by the thermal expansion of
the shadow mask. In this case, the thermal expansion
of the mask body itself can be reduced to be small.
[0010] However, when both the mask frame and the
frame holders are thermally expanded during operation
for a long time, there occurs a phenomenon that the
mask body causes a localized displacement in asym-
metric directions and landing of electron beams relative
to the three-color phosphor layers is misregistered in
asymmetric direction, e.g., in vertical, lateral, and rota-
tional directions.
[0011] If a mask frame is not provided, a heated mask
body is thermally expanded symmetrically in the radial
direction and landing of electron beams is therefore not
misregistered in asymmetric directions such as vertical,
lateral, and rotational directions. Hence, misregistration
in asymmetric directions such as vertical, lateral, and
rotational directions is estimated to occur depending on
the structure of installing the mask frame and the sup-
port structure of the shadow mask with respect to the
mask body.
[0012] Taken into consideration a shadow mask hav-
ing a mask body made of invar, a mask frame made of
soft steel, and a frame holder made of stainless steel,
the thermal expansion of the mask body is as small as
1/10 of that of the mask frame. Therefore, if the shadow
mask is thermally expanded, the mask body is ten-
sioned outwardly. However, the thermal expansion of
the mask frame is absorbed by the skirt portion of the
mask body, and does not substantially make effects on
the effective portion of the mask body.
[0013] However, due to the thermal expansion of the
mask frame, for example, welding points of the mask
body on the short side edges thereof are shifted in the
vertical direction (or Y-axis direction), and as a result,
peripheral portions of the short side edges of the mask
body are shifted in the vertical direction. Likewise, pe-
ripheral portions of the long edges of the mask body are
shifted in the lateral direction (or X-axis direction) due
to the thermal expansion of the mask frame. Because
of these shifts in both the vertical and lateral directions,
the peripheral portions of the mask body are shifted, as
a whole, in the rotational direction.
[0014] Therefore, in the color cathode ray tube de-
scribed above, landing of electron beams relative to the
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three-color phosphor layers is misregistered in asym-
metrical directions such as the vertical, lateral, and ro-
tational direction, so that white uniformity is deteriorat-
ed.
[0015] Among thermal expansions of the mask frame
and mask holder, deterioration of the color purity caused
by shifts of beam spots due to the thermal expansion of
the mask frame can be reduced, to some extent, by ad-
justing electron beams in the inner circumferential direc-
tion of the screen, assuming a high luminance condition,
in a stage of preparing factory preset or the like. How-
ever, as for deterioration of the color purity due to oper-
ation of the mask holder under a high luminance condi-
tion, electron beams cannot be adjusted in the rotational
direction in the stage of preparing factory preset due to
the structure of the color cathode ray tube, and there-
fore, deterioration of the color purity in the rotational di-
rection cannot be reduced by any previous adjustment.
[0016] A prior art color cathode ray tube with the fea-
tures of the preamble portion of claim 1 is described in
EP-A-0 004 245.
[0017] The present invention has been made in view
of the problems described above and its object is to pro-
vide a color cathode ray tube which is improved in color
purity by reducing miss landing of electron beams on a
phosphor layer, caused by thermal expansion of a mask
frame and frame holders.
[0018] To achieve the above object, a color cathode
ray tube according to the present invention comprises
the features of claim 1. Preferred embodiments of the
invention are defined in the sub-claims.
[0019] Also according to the present invention, a re-
lation of LF/LH = (0.75 to 1.00) 3 αH/αF is satisfied
where αF is a thermal expansion coefficient of the mask
frame, αH is a thermal expansion coefficient of each of
the mask holders, LF is a distance from the welding po-
sition between the mask frame and the mask holder to
the welding position between the mask frame and the
mask body in each of the long and short side walls of
the mask frame, and LH is a distance from each of weld-
ing positions between the mask holders and the mask
frame to a center axis of a corresponding one of the stud
pin.
[0020] According to the color cathode ray tube con-
structed as described above, the welding positions be-
tween the long side edges of the mask body and the
long side walls of the mask frame are shifted from the
short axis, and the welding positions between the short
side edges of the mask body and the short side walls of
the mask frame are shifted from the long axis. By thus
shifting the welding positions from the long axis or the
short axis, the lengths in both sides of a welding position
on each side wall of the mask frame are different from
the lengths in both sides of a welding position on each
edge of the mask body. As a result, the amount of de-
formation caused by the thermal expansion differs be-
tween each of the welding positions on the mask frame
and each of the welding positions on the mask body.

[0021] Meanwhile, since the mask body has a smaller
thermal expansion coefficient in comparison with the
mask frame, the mask body is deformed so as to rotate
or move in the diagonal direction, with respect to centers
consisting of the welding positions with the mask frame,
when the mask frame and the mask holder are thermal
expanded. By arranging the direction of the movement
to be the direction in which the movement of the mask
frame is cancelled by operation of the mask holder, the
mask body can substantially be maintained at a fixed
position and landing misregistration can be reduced, so
that color purity can be improved.
[0022] The welding position between the mask frame
and each edge of the mask body is properly shifted to
the side opposite to the welding position between the
mask frame and a corresponding mask holder or is prop-
erly shifted to the side of the welding position between
the mask frame and a corresponding mask holder, with
respect to the long axis or the short axis. Therefore, a
landing change peculiar to the case of supporting the
shadow mask by mask holders attached on the side
walls of the mask frame can be cancelled and a color
cathode ray tube with improved color purity can be ob-
tained.
[0023] The invention can be more fully understood
from the following detailed description when taken in
conjunction with the accompanying drawings, in which;
[0024] FIGS. 1 to 7 show a color cathode ray tube ac-
cording to a first embodiment of the present invention,
in which:

FIG. 1 is a cross-sectional view of the color cathode
ray tube;
FIG. 2 is a perspective view of a shadow mask;
FIG. 3 is a side view showing a part of the shadow
mask;
FIG. 4 is a cross-sectional view showing a state in
which a panel of the color cathode ray tube and the
shadow mask are installed;
FIG. 5A is a view for explaining a relationship be-
tween welding positions of a mask frame of the
shadow mask, a mask body thereof, and mask hold-
ers;
FIG. 5B is a view showing a relationship between
the welding positions in a case wherein a mask
frame and mask holders, which have different ther-
mal expansion coefficients from those of the mask
frame and mask holders in FIG. 5A;
FIG. 6 is a cross-sectional view showing the mask
frame, the mask body, and mask holders in a state
where the mask frame and mask holders are ther-
mally expanded;
FIG. 7A is a side view showing in which the mask
frame and the mask holders are thermally expand-
ed in lengthwise directions, respectively;
FIG. 7B is a plan view showing a state in which the
mask holders are pressed by a thermal expansion
of the mask frame;
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FIG. 8 is a cross-sectional view showing a layout of
a shadow mask and mask holders in a color cathode
ray tube according to a second embodiment of the
present invention;
FIG. 9 is a cross-sectional view showing a state of
a mask frame, a mask body, and the mask holders
when the mask frame and the mask holders are
thermally expanded in the second embodiment; and
FIG. 10 is a cross-sectional view showing a layout
of a shadow mask and mask holders in a color cath-
ode ray tube according to a third embodiment of the
present invention.

[0025] In the following, color cathode ray tubes ac-
cording to embodiments of the present invention will be
explained in details.
[0026] As shown in FIG. 1, a color cathode ray tube
comprises a vacuum envelope 10. The vacuum enve-
lope 10 includes a substantially rectangular panel
22'and a funnel 24. The panel 22 includes an effective
portion 20 consisting of a curved surface, and a skirt
portion 21 standing on the periphery of the effective por-
tion. The funnel 24 has an end portion forming a cylin-
drical neck 23 and is joined to the skirt portion. On the
inner surface of the panel 22 is formed a phosphor
screen 25 consisting of a plurality of phosphor layers
which respectively emit light in red, green, and blue, and
light absorbing layers located between the phosphor
layers. In the vacuum envelope 10, a shadow mask 26
is provided to oppose the phosphor screen 25, with a
predetermined distance maintained from the phosphor
screen.
[0027] An electron gun 29 which emits electron
beams 28B, 28G, and 28R toward the phosphor screen
25 is provided in the neck 23 of the funnel 24. A deflec-
tion yoke 30 is mounted on the outer circumference of
the funnel 24.
[0028] The color cathode ray tube displays a color im-
age by deflecting the electron beams 28B, 28G, and
28R by means of a magnetic field generated from the
deflector 30 to scan horizontally and vertically the phos-
phor screen 25 through the shadow mask 26.
[0029] As shown in FIGS. 1 to 4, the shadow mask 26
comprises a substantially rectangular mask body 34 and
a rectangular mask frame 36 on which the mask body
is equipped. The mask body 34 includes an effective
surface 32 and a skirt portion 33 provided at the periph-
ery of the effective surface 32. The effective surface 32
is formed of a curved surface opposing the phosphor
screen 25 and is provided with a number of electron
beam passage apertures. The mask frame 36 has a side
wall 35 welded to the skirt portion 33 of the mask body
34 and is formed to have an L-shaped cross-section.
The mask body 34 is formed of a material having a low
thermal expansion coefficient, such as invar or the like,
and the mask frame 36 is made of an iron material such
as a cold-rolled steel plate.
[0030] The mask body 34 has a center C through

which the tube axis Z of the color cathode ray tube pass-
es, and a horizontal axis (long axis) X and a vertical axis
(short axis) Y which pass through the center C and are
perpendicular to each other. The skirt portion 33 has a
pair of long side edges 16a parallel to the horizontal axis
X and a pair of short side edges parallel to the vertical
axis Y. The mask frame 36 is formed in a substantially
rectangular shape having a pair of long side walls 17a
parallel to the horizontal axis X and a pair of short side
walls 17b parallel to the vertical axis Y.
[0031] The shadow mask 26 is supported on the panel
22 by an on-edge-four-pin method. Specifically, the pan-
el 22 has a horizontal axis X and a vertical axis Y re-
spectively corresponding to the horizontal and vertical
axes of the shadow panel 22, and the skirt portion 21
has a pair of long side walls parallel to the horizontal
axis and a pair of short side walls parallel to the horizon-
tal axis. A stud pin 38 is fixed on an intermediate portion
of each of the long and short side walls, and is positioned
on the horizontal X or the vertical axis Y.
[0032] The mask holders 39 are respectively welded
to the long side walls 17a and short side walls 17b, and
the mask holders are engaged with corresponding stud
pins 38, thereby supporting the shadow mask 26 on the
panel 22. Each mask holder 39 is formed by bending an
elongated rectangular plate and has a fixed portion 18a
welded to the side wall of the mask frame 36, an en-
gagement portion 18b engaged with the corresponding
stud pin 38, and a slanting portion 18c extending and
slanting between the fixed portion 18a and the engage-
ment portion 18b. Each mask holder 39 extends along
the side wall of the mask frame 36.
[0033] In the present embodiment, four frame holders
39 are provided such that the holders 39 are positioned
to be rotation-symmetrical to each other with respect to
the center C of the mask body 34. That is, the frame
holders 39 are arranged such that each holder functions
in one same rotational direction in response to its ther-
mal expansion, e.g., the frame holders 39 are fixed to
the mask frame in clockwise direction.
[0034] As shown in FIGS. 3 and 4, the mask body 34
is connected to the mask frame 36 by respectively weld-
ing corner portions of the skirt portion 33 to correspond-
ing corner portions of the mask frame, and by respec-
tively welding the intermediate portions of the long side
edge 16a and the short side edge 16b of the skirt portion
33 to corresponding long side walls 17a and short side
walls 17b. The welding positions 41a between the long
side edges 16a and the long side walls 17a are dis-
placed from the vertical axis Y, and the welding positions
41b between the short side edges 16b and the short side
walls 17b are displaced from the horizontal axis X.
[0035] The displacements of the welding positions
41a and 41b from the horizontal axis X and the vertical
axis Y differ depending on materials of the mask frame
36 and the mask holder 39. Specifically, where the mask
holder 39 has a larger thermal expansion coefficient
than that of the mask frame 36, each of the welding po-

5 6



EP 0 880 160 B1

5

5

10

15

20

25

30

35

40

45

50

55

sitions 41a and 41b is displaced onto the side opposite
to the welding position 43 where the mask holder 39 and
the mask frame 36 are welded to each other, with re-
spect to the vertical axis Y or horizontal axis X. On the
contrary, where the mask holder 39 has a smaller ther-
mal expansion coefficient than that of the mask frame
36, each of the welding positions 41a and 41b is dis-
placed onto the side of the welding position 43, with re-
spect to the vertical axis Y or horizontal axis X.
[0036] Welding positions 43 between the mask hold-
ers 39 and the mask frame 36 and the welding positions
41a and 41b between the mask frame 36 and the mask
body 34 are set such that the thermal expansion amount
of each mask holder 39 from the welding position 43
(welded to the mask frame 36) to the center of the stud
pin 38 in the lengthwise direction becomes substantially
equal to the thermal expansion amount of the mask
frame 36 from the welding position 41a or 41b (welded
to the mask body 34) to the welding position 43 in the
same direction as the lengthwise direction, during oper-
ation of the cathode ray tube for a long time.
[0037] In other words, where the thermal expansion
coefficient of the mask frame 36 is αF, the thermal ex-
pansion coefficient of each mask holder 39 is αH, the
distance to each welding position 43 (between the mask
frame 36 and the mask holder 39) from a corresponding
welding position 41a or 41b (between the mask frame
36 and the mask body 34) is LF, and the distance from
each welding position 43 to the center of a correspond-
ing stud pin 38 is LH, each of the welding positions 41a
and 41b between the mask frame 36 and the long and
short side edges of the mask body 34 is set so as to
satisfy the relation as follows.

[0038] For example, where the mask frame 36 is
made of an iron material and the mask holder 39 is made
of a stainless-based spring material, the relation is as
follows.

[0039] Where the mask frame 36 is made of an iron
material and the mask holder 39 is made of a bimetal
material, the relation is as follows.

[0040] According to the color cathode ray tube con-
structed as described above, it is possible to reduce
miss landing of the electron beams which appears in-
herently when each of the mask body 34, the mask
frame 36, and the mask holder 39 is heated and expand-
ed during operation for a long time, i.e., landing shift in-

LF/LH = (0.75 to 1.00) 3 αH/αF

LF = (1.15 to 1.45) 3 LH

LF = (0.90 to 1.15) 3 LH

cluding a rotation component in case where four holders
39 are attached rotation-symmetrically.
[0041] Specifically, if the mask holders 39 are at-
tached to the long side walls 17a and short side walls
17b of the mask frame 36 as shown in FIG. 6, the mask
holder 39 is thermally expanded in the lengthwise direc-
tion with respect to the stud pin 38 as a fixed point there-
by rotating the mask frame 36 in the direction of an arrow
45, as the mask body 34, the mask frame 36, and the
holders 39 are heated. This is caused by the following
two reasons.
[0042] The first reason is a thermal expansion differ-
ence between the mask holder 39 and the mask frame
36, as shown in FIG. 7A. A power component parallel
to each side wall portion of the mask frame is caused
due to a movement amount by which each side wall por-
tion of the mask frame 36 is moved in the horizontal or
vertical axis direction and due to a movement of each
fixed point which is moved in the horizontal or vertical
axis direction by a change in length due to a thermal
expansion. Secondly, as shown in FIG. 7B, the mask
frame 36 is moved in the radial direction due to a thermal
expansion to push each mask holder 39 toward the skirt
portion 21 of the panel 22, and as a result, each mask
holder is deformed in the direction in which each mask
holder extends. In this manner, a force component is
generated in the direction parallel to each of the side
walls of the mask frame 36.
[0043] By the two force components, a rotation com-
ponent of the mask frame 36 is generated and the shad-
ow mask 26 is rotated around the center C. Note that
broken lines in FIGS. 7A and 7B indicated conditions
after a thermal expansion, respectively.
[0044] As shown in FIG. 6, the entire mask frame 36
is thermally expanded so that the welding positions 41a
and 41b between the mask body 34 and the mask frame
36 are going to move in the directions in which these
positions are apart from the horizontal axis X and the
vertical axis Y of the shadow mask 26, respectively.
Viewed from the mask body 34, the movements of the
welding positions 41a and 41b between the mask body
34 made of a low thermal expansion material and the
mask frame 36 are smaller than the mask frame 36.
Therefore, the mask body 34 receives a force which acts
to rotate the mask body 34 in the direction of the arrow
46 due to a difference in thermal expansion.
[0045] In this case, the welding between the mask
body 34 and the mask frame 36 at corner portions acts
to resist the force as described above. However, the
force which rotates the mask body 34 in the direction of
the arrow 46 has a larger absolute value than the resist-
ance by the welding. As a result, the mask body 34 ro-
tates and shifts in a direction opposite to the direction
of the arrow 45 of the rotation shift caused by the thermal
expansion of the mask holder 39.
[0046] The amount of the rotation shift of the mask
body 34 in the mask frame 36 increases as the welding
positions 41a and 41b moves apart from the horizontal
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axis X and the vertical axis Y. Therefore, it is possible to
eliminate the rotation of the mask body 34 so that the
shadow mask 26 does not look to be moved in relation
to the panel 22, by setting the welding positions 41a and
41b between the mask body and the mask frame 36 hav-
ing a larger thermal expansion coefficient than the mask
body 34, as well as the welding positions between the
mask frame 36 and the mask holder 39, as described
above.
[0047] Although the above embodiment has been ex-
plained with reference to a structure in which four mask
holders 39 are attached to the mask frame 36, the mask
holders 39 may be attached to be mirror-symmetrical
with respect to the horizontal axis X and the vertical axis
Y of the shadow mask 26, as shown in FIG. 8.
[0048] In this structure, the relationship between the
welding positions 41a and 41b between the mask frame
36 and the mask body 34 and the welding positions 43
between the mask frame 36 and the mask holder 39 are
set so as to satisfy the following relation, like in the em-
bodiment described above.

[0049] The other structure is the same as in the em-
bodiment described above. The same components as
those of the embodiment described above are referred
to by the same reference symbols and detailed expla-
nation thereof will be omitted.
[0050] In the color cathode ray tube in which four
mask holders 39 are arranged to be mirror-symmetrical,
when the mask body 34, the mask frame 36, and the
holders 39 are heated as described above, each of the
mask holders 39 is thermally expanded in the length-
wise direction from the stud pin 38 as a fixing point there-
by shifting the mask frame 36 and the mask body 34 in
the diagonal direction indicated by the arrow 48, as
shown in FIG. 9. Therefore, a landing change having
horizontal and vertical components appears.
[0051] However, according to the present embodi-
ment, the mask body 34 is shifted, inside the mask
frame, in the direction of the arrow 49 opposite to the
diagonal direction of the shift of the mask holder 39
caused by a thermal expansion, by setting the welding
positions 41a and 41b of the mask frame 36 to the side
edges of the mask body 34, as well as the welding po-
sitions 43 between the mask frame 36 and the mask
holder 39, as described above. Thus, the shift of the
mask body 34 in the diagonal direction can be cancelled,
so that the shadow mask 26 looks to be not moved in
relation to the panel 22. Accordingly, a landing change
or miss landing of the electron beams, containing hori-
zontal and vertical components can be reduced and de-
terioration of color purity can be prevented, even when
four mask holders 39 are arranged to be mirror-symmet-
rical with respect to the horizontal axis X and the vertical
axis Y of the shadow mask 26.

LF/LH = (0.75 to 1.00) 3 αH/αF

[0052] As described above, according to the color
cathode ray tube constructed as described above, land-
ing change or landing misregistration of electron beams
caused by thermal expansions of the shadow mask can
be reduced and an image with excellent color purity can
be obtained, both in the cases wherein the four mask
holders 39 are arranged rotation-symmetrical and mir-
ror-symmetrical.

(Example 1)

[0053] Explanation will be made of a case where four
mask holders 39 are fixed to be rotation-symmetrical
with respect to the center C of the mask body 34, on the
long side walls 17a and short side walls 17b of the mask
frame 36, as shown in FIG. 4.
[0054] It is supposed that the mask body 34 is made
of an invar material having a thermal expansion coeffi-
cient αM = 0.1 3 10-5 or so, the mask frame 36 is made
of an iron material having a thermal expansion coeffi-
cient αF = 1.2 3 10-5 or so, the mask holders 39 are
each made of a stainless-steel-based spring material
having a thermal expansion coefficient αH = 1.7 3 10-5,
and the length (or distance LH) from each welding po-
sition 43 of the mask holders 39 with the mask frame 36
to the center axis of a corresponding stud pin 38 is 40
mm. The welding positions between the mask frame 36
and respective side edges of the mask body 34 are set
at positions shifted by 10 mm to the side opposite to the
welding positions 43 between the mask holders 39 and
the mask frame 36 with respect to the horizontal axis X
and the vertical axis Y.
[0055] In general, the temperature tF of the mask
frame 36 during operation of the cathode ray tube for a
long time is 30 to 50°C, and the temperature tH of the
mask holders is about 75 to 100% of the temperature.
Where the temperature of the mask frame 36 of the color
cathode ray tube during operation for a long time is 40°C
and the temperature of the mask holders 39 is 35°C, the
thermal expansion amount ∆H of the mask holders 39
is as follows.

[0056] Meanwhile, that portion of the mask frame 36
which located between each of the welding positions 43
to the horizontal axis X or the vertical axis Y has a ther-
mal expansion amount ∆F as follows.

[0057] In this case, the positions of the mask frame
36 on the horizontal axis X and the vertical axis Y are
considered as being moved in the direction of the arrow
45 by ∆H - ∆F = 23.8 µm - 19.2 µm = 4.6 µm, as shown
in FIG. 6.

∆H = 40 mm 3 35°C 3 1.7 3 10-5 = 23.8 µm

∆F = 40 mm 3 40°C 3 1.2 3 10-5 = 19.2 µm
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[0058] That is, if the welding positions between the
mask frame 36 and the side edges of the mask body 34
are set on the horizontal axis X and the vertical axis Y,
the mask body 34 is considered to be rotated by 4.6 µm
in accordance with the rotation of the mask frame.
[0059] However, if the welding positions 41a and 41b
are respectively shifted by 10 mm to the sides opposite
to the welding positions 43 between the mask frame 36
and the mask holders 39, with respect to the horizontal
axis X and the vertical axis Y of the shadow mask 26,
and the distance LF from the welding positions 43 to the
welding positions 41a and 41b is set to 50 mm, as in this
example 1, that portion of the mask frame which is lo-
cated between the horizontal or vertical axis to the cor-
responding one of the welding positions 41a and 41b of
the mask frame 36 is thermally expanded by 10 mm 3

40°C 3 1.2 3 10-5 = 4.8 µm.
[0060] In this case, the mask body 34 made of an invar
material having a small thermal expansion coefficient of
1/10 of that of the mask frame 36 is rotated by 4.8 µm
in the direction opposite to the rotation direction of the
mask frame 36 in accordance with the movement of the
welding positions 41a and 41b between the mask frame
36 and the mask body 34, so that the rotation shift of the
mask frame 36 is cancelled. As a result, it is possible to
reduce a landing change caused by the mask body 34,
the mask frame 36, and the mask holders 39 heated and
thermally expanded during operation of the color cath-
ode ray tube for a long time, so that deterioration of color
purity is prevented.
[0061] In this case, the relationship between the mask
body 34, the mask frame 36, and the holders 39 is gen-
eralized as follows.

[0062] Hence, the following is obtained.

[0063] Where the mask frame 36 is made of an iron
material (αF = 1.2 3 10-5 or so) and the mask holder 39
is made of a stainless-based spring material (αH = 1.7
3 10-5 or so), the following is obtained from the above
equation.

(Example 2)

[0064] Explained next will be the case where the four
mask holders 39 are attached to be mirror-symmetrical
with respect to the horizontal axis X and the vertical axis

LF 3 tF 3 αF = LH 3 tH 3 αH =

LH 3 (0.75 to 1.00) tF 3 αH

LF/LH = (0.75 to 1.00) αH/αF

LF = (1.15 to 1.45)LH

Y of the shadow mask 26, on the long and short side
walls of the mask frame 36, as shown in FIG. 8.
[0065] Like the example 1, it is supposed that the
mask body 34 is made of an invar material, the mask
frame 36 is made of an iron material, the mask holders
39 are each made of a stainless-steel-based spring ma-
terial, and the distance LH from each welding position
43 of the mask holders 39 with the mask frame 36 to the
center axis of a corresponding stud pin 38 is 40 mm.
The welding positions 41a and 41b between the mask
frame 36 and the edges of the mask body 34 are respec-
tively set at positions shifted by 10 mm to the sides op-
posite to the welding positions 43 between the mask
holders 39 and the mask frame 36 with respect to the
horizontal axis X and the vertical axis Y.
[0066] Where the temperature of the mask frame 36
of the color cathode ray tube during operation for a long
time is 40°C and the temperature of the mask holders
39 is 35°C, the thermal expansion amount ∆H of the
mask holders 39 is as follows.

[0067] Meanwhile, the portion of the mask frame 36,
extending from each of the welding positions 43 to the
horizontal axis X or the vertical axis Y has a thermal ex-
pansion amount ∆F as follows.

[0068] The position of the mask frame 36 on the hor-
izontal axis and the vertical axis is shifted by the follow-
ing amount in the direction parallel to the diagonal di-
rection indicated by the arrow 48.

[0069] In this case, if the welding positions 41a and
41b of the mask frame 36 with the edges of the mask
body 34 are shifted by 10 mm to the sides opposite to
the welding positions 43 with respect to the horizontal
axis X and the vertical axis Y, the portion from the hori-
zontal or vertical axis to corresponding one of the weld-
ing positions 41a and 41b of the mask frame 36 is ther-
mally expanded by 10 mm 3 40°C 3 1.2 3 10-5 = 4.8
µm, and the welding positions 41a and 41b are respec-
tively shifted in the direction of the arrow 49 which is
opposite and parallel to the direction of the arrow 49.
[0070] Therefore, also in this case, the mask body 34
made of an invar material having a small thermal expan-
sion coefficient of about 1/10 of that of the mask frame
36 is shifted in accordance with the movement of the
welding positions 41a and 41b between the mask frame
36 and the mask body 34, thus reducing a landing
change caused by the thermal expansion of the mask

∆H = 40 mm 3 35°C 3 1.7 3 10-5 = 23.8 µm

∆F = 40 mm 3 40°C 3 1.2 3 10-5 = 19.2 µm

∆H - ∆F = 23.8 µm - 19.2 µm = 4.6 µm
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body 34, the mask frame 36, and the mask holders 39
during operation of the color cathode ray tube for a long
time, so that deterioration of color purity is prevented.
[0071] In this case, the relationship between the mask
body 34, the mask frame 36, and the holders 39 is gen-
eralized as follows, like the example 1.

[0072] Where the mask frame 36 is made of an iron
material (αF = 1.2 3 10-5 or so) and the mask holder 39
is made of a stainless-based spring material (αH = 1.7
3 10-5 or so), the following is obtained from the above
equation.

(Example 3)

[0073] Explained next will be the case where the four
mask holders 39 are arranged to be rotation-symmetri-
cal with respect to the center C of the mask body 34, on
the long and short side walls of the mask frame 36, as
shown in FIG. 4.
[0074] It is supposed that the mask body 34 is made
of an invar material having a thermal expansion coeffi-
cient αM = 0.1 3 10-5 or so, the mask frame 36 is made
of an iron material having a thermal expansion coeffi-
cient of αF = 1.2 3 10-5 or so, the mask holders 39 are
each made of a bimetal material having a thermal ex-
pansion coefficient αH = 1.3 3 10-5, and the distance
LH from each welding position 43 of the mask holders
39 with the mask frame 36 to the center axis of a corre-
sponding stud pin 38 is 40 mm. The welding positions
41a and 41b between the mask frame 36 and the edges
of the mask body 34 are respectively set at positions
shifted by 2 mm to the sides of the welding positions 43
between the mask holders 39 and the mask frame 36,
with respect to the horizontal axis X and the vertical axis
Y.
[0075] Where the temperature of the mask frame 36
of the color cathode ray tube during operation for a long
time is 40°C and the temperature of the mask holders
39 is 35°C, the thermal expansion amount ∆H of the
mask holders 39 is as follows.

[0076] Meanwhile, the portion of the mask frame 36
from each of the welding positions 43 to the horizontal
axis X or the vertical axis Y has a thermal expansion
amount ∆F as follows.

LF/LH = (0.75 to 1.00) αH/αF

LF = (1.15 to 1.45)LH

∆H = 40 mm 3 35°C 3 1.3 3 10-5 = 18.2 µm

∆F = 40 mm 3 40°C 3 1.2 3 10-5 = 19.2 µm

[0077] In this case, the position of the mask frame 36
on the horizontal axis X and the vertical axis Y is rotated
and shifted by the following amount.

[0078] In this case, if the welding positions 41a and
41b of the mask frame 36 with the edges of the mask
body 34 are shifted by 2 mm to the sides of the welding
positions 43 with respect to the horizontal axis X and the
vertical axis Y, the portion from the horizontal or vertical
axis to each of the welding positions 41a and 41b of the
mask frame 36 is thermally expanded by the following
amount.

[0079] As a result, the welding positions 41a and 41b
between the mask frame 36 and the mask body 34 are
respectively rotated in the direction opposite to the ro-
tation direction of the mask frame, thereby canceling the
rotation shift of the mask frame 36. Therefore, a landing
change caused by the thermal expansion of the mask
body 34, the mask frame 36, and the mask holders 39
is reduced during operation of the color cathode ray tube
for a long time, and deterioration of color purity is pre-
vented.
[0080] In this case, the relationship between the mask
body 34, the mask frame 36, and the holders 39 is gen-
eralized as follows, like the example 1.

[0081] Where the mask frame 36 is made of an iron
material (αF = 1.2 3 10-5 or so) and each of the mask
holders 39 is made of a bimetal spring material (αH =
1.3 3 10-5 or so), the following is obtained from the
above equation.

[0082] The embodiment described above does not
specifically limit the number of welding points between
the mask frame and each mask holder. In case where
the mask frame and each mask holder are welded at a
plurality of points positioned apart from each other in the
lengthwise direction of the mask holder, a desired effect
can be obtained by satisfying the relations described
above, with the middle point of the plurality of points re-
garded as the welding position.
[0083] In addition, the present invention is not limited
to the embodiment described above, but can be vari-
ously modified within the scope of the present invention.
For example, the number of mask holders is not limited

∆H - ∆F = 18.2 µm - 19.2 µm = -1.0 µm

2 mm 3 40°C 3 1.2 3 10-5 = 0.96 µm

LF/LH = (0.75 to 1.00)αH/αF

LF = (0.9 to 1.15)LH
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to four but may be three as shown in FIG. 10.
[0084] According to the embodiment shown in FIG.
10, three mask holders 39 are respectively welded and
fixed to a pair of short side walls 17b and a long side
wall of the mask frame 36. The other structure is the
same as in the embodiment described above. The same
components as those of the embodiment describe
above are denoted by the same reference symbols, and
detailed explanation thereof will be omitted.
[0085] In the present embodiment, also, it is possible
to reduce miss landing of electron beams and to obtain
a color cathode ray tube with improved color purity and
white uniformity, by setting the relationship between the
welding positions 41a and 41b between the mask hold-
ers and the mask frame, the welding positions 41a and
41b between the edges of the mask body 34 and the
mask frame 36, and the stud pins 38, in the same man-
ner as in the embodiment described above, i.e., by set-
ting the relationship so as to satisfy the relation of

Claims

1. A color cathode ray tube comprising:

a panel (22) including a substantially rectangu-
lar effective portion (20) having an inner surface
on which a phosphor screen (25) is formed, and
a substantially rectangular skirt portion (21)
provided along a side edge of the effective por-
tion, the effective portion having a long axis (X)
and a short axis (Y) perpendicular to each other
and passing through a tube axis (Z), and the
skirt portion (21) having four side walls extend-
ing in parallel with the long axis (X) and the
short axis (Y);
a plurality of stud pins (38) fixed to the skirt por-
tion (21) and positioned on the long axis (X) and
the short axis (Y), respectively;
a shadow mask (26) having a substantially rec-
tangular mask body (34) opposed to the phos-
phor screen (25), and a substantially rectangu-
lar mask frame (36) fixed to a peripheral portion
of the mask body (34), the mask body (34) hav-
ing a long axis (X) and a short axis (Y) corre-
sponding to the long axis (X) and the short axis
(Y) of the panel (22), respectively, and a pair of
long side edges (16a) parallel to the long axis
(X) and a pair of short side edges (16b) parallel
to the short axis (Y), and the mask frame (36)
having a pair of long side walls (17a) respec-
tively welded to the long side edges (16a) of the
mask body (34) and opposed substantially in
parallel to each other, and a pair of short side
walls (17b) respectively welded to the short

LF/LH = (0.75 to 1.00) 3 αH/αF.

side edges (16b) of the mask body (34) and op-
posed substantially in parallel to each other;
and
a plurality of mask holders (39) suspending the
shadow mask (26) on the panel (22), each of
the mask holders (39) extending in a lengthwise
direction of a corresponding one of the side
walls (17a,17b) and having a fixed portion (18a)
welded to the mask frame (36) and an engaging
portion (18b) engaged with a corresponding
one of the stud pins (38);

wherein welding positions (41a) between the
long side edges (16a) of the mask body (34) and
the long side walls (17a) of the mask frame (36) are
shifted from the short axis (Y), and welding posi-
tions (41b) between the short side edges (16b) and
the short side walls (17b) of the mask frame (36)
are shifted from the long axis (X) ;

characterized in that
said plurality of mask holders (39) are provid-

ed at at least three of the long and short side walls
(17a,17b) of the mask frame (36); and

welding positions (43) between the frame
holders (39) and the mask frame (36) and said weld-
ing positions (41a,41b) between the mask frame
(36) and the mask body (34) are set such that a ther-
mal expansion amount of each of the mask holders
(39) along a lengthwise direction from the welding
positions (43) of the frame holders (39) to a center
of a corresponding one of the stud pins (38) is sub-
stantially equal to a thermal expansion amount of
that portion of the mask frame (36) along the length-
wise direction which is located between each of the
welding positions (43) of the frame holders and a
corresponding one of the welding positions (41a,
41b) between the mask frame (36) and the mask
body (34).

2. A color cathode ray tube according to claim 1, char-
acterized in that a relation of

is satisfied where αF is a thermal expansion coeffi-
cient of the mask frame (36), αH is a thermal ex-
pansion coefficient of each of the mask holders (39),
LF is a distance between the welding position (43)
to the mask holder (39) and the welding position
(41a,41b) to the mask body (34), in each of the long
and short side walls (17a,17b) of the mask frame
(36) and LH is a distance from each of welding po-
sitions between the mask holders (39) and the mask
frame (36) to a center axis of a corresponding one
of the stud pins (38).

3. A color cathode ray tube according to claim 2, char-

LF/LH = (0.75 to 1.00) x αH/αF
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acterized in that the mask frame (36) is made of
an iron material, each of the mask holders (39) is
made of a stainless-based spring material, and a
relation of

is maintained.

4. A color cathode ray tube according to claim 2, char-
acterized in that the mask frame (36) is made of
an iron material, each of the mask holders (39) is
made of a bimetal material, and a relation of

is maintained.

5. A color cathode ray tube according to claim 1, char-
acterized in that

each of the mask holders (39) has a larger
thermal expansion coefficient than that of the mask
frame (36), and

each of the welding positions (41a) between
the long side edges (16a) of the mask body (34) and
the long side walls (17a) of the mask frame (36) is
shifted onto a side opposite to the welding position
(43) between a corresponding one of the mask
holders (39) and the mask frame (36), with respect
to the short axis (Y), while each of the welding po-
sitions (41b) between the short side edges (16b) of
the mask body (34) and the short side walls (17b)
of the mask frame (36) is shifted onto a side oppo-
site to the welding position (43) between a corre-
sponding one of the mask holders (39) and the
mask frame (36), with respect to the long axis (X) .

6. A color cathode ray tube according to claim 1, char-
acterized in that

each of the mask holders (39) has a smaller
thermal expansion coefficient than that of the mask
frame (36), and

each of the welding positions (41a) between
the long side edges (16a) of the mask body (34) and
the long side walls (17a) of the mask frame (36) is
shifted onto a side of the welding position (43) be-
tween a corresponding one of the mask holders (39)
and the mask frame (36), with respect to the short
axis (Y), while each of the welding position (41b)
between the short side edges (16b) of the mask
body (34) and the short side walls (17b) of the mask
frame (36) is shifted onto a side of the welding po-
sition (43) between a corresponding one of the
mask holders (39) and the mask frame (36), with
respect to the long axis (X).

LF = (1.15 to 1.45) x LH

LF = (0.90 to 1.15) x LH

7. A color cathode ray tube according to any one of
claims 1 to 6, characterized in that the plurality of
mask holders (39) are respectively provided on the
pair of long side walls (17a) and the pair of short
side walls (17b) of the mask frame (36) and are ar-
ranged to be rotationsymmetrical around the tube
axis as a center.

8. A color cathode ray tube according to any one of
claims 1 to 6, characterized in that the plurality of
mask holders (39) are respectively provided on the
pair of long side walls (17a) and the pair of short
side walls (17b) of the mask frame (36), and a pair
of the mask holders (39) provided on the short side
walls (17b) are arranged to be symmetrical with re-
spect to the short axis (Y) while a pair of the mask
holders (39) provided on the long side walls (17a)
are arranged to be symmetrical with respect to the
long axis (X).

Patentansprüche

1. Farbkathodenstrahlröhre mit:

einer Platte (22), die einen im wesentlichen
rechteckigen wirksamen Abschnitt (20) mit ei-
ner Innenfläche aufweist, auf der ein Leucht
(stoff)schirm (25) ausgebildet ist, und einem im
wesentlichen rechteckigen Umfassungsab-
schnitt (21), der entlang einem Seitenrand des
wirksamen Abschnitts vorgesehen ist, wobei
der wirksame Abschnitt eine Langachse (X)
und eine Kurzachse (Y) aufweist, die zueinan-
der senkrecht sind und durch eine Röhrenach-
se (Z) hindurchgehen, wobei der Umfassungs-
abschnitt (21) vier Seitenwände aufweist, die
sich parallel zu der Langachse (X) und der
Kurzachse (Y) erstrecken,
mehreren an dem Umfassungsabschnitt (21)
befestigten und auf der Langachse (X) bzw. der
Kurzachse (Y) positionierten Zapfenansätzen
oder -stiften (38),
einer Schattenmaske (26) mit einem im we-
sentlichen rechteckigen Maskenkörper (34) ge-
genüber dem Leucht(stoff)schirm (25) und ei-
nem im wesentlichen rechteckigen Maskenrah-
men (36), der an einem Umfangsabschnitt des
Maskenkörpers (34) befestigt ist, wobei der
Maskenkörper (34) eine Langachse (X) und ei-
ne Kurzachse (Y), die jeweils der Langachse
(X) bzw. der Kurzachse (Y) der Platte (22) ent-
sprechen, sowie ein Paar zu der Langachse (X)
paralleler Langseitenränder (16a) und ein Paar
zu der Kurzachse (Y) paralleler Kurzseitenrän-
der (16b) aufweist, und wobei der Maskenrah-
men (36) ein Paar Langseitenwände (17a) auf-
weist, die jeweils an den Langseitenrändern
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(16a) des Maskenkörpers (34) angeschweißt
sind und einander im wesentlichen parallel ge-
genüberliegen, sowie ein Paar Kurzseitenwän-
de (17b), die jeweils an den Kurzseitenrändern
(16b) des Maskenkörpers (34) angeschweißt
sind und einander im wesentlichen parallel ge-
genüberliegen, und
mehreren Maskenhaltern (39), über die die
Schattenmaske (26) an der Platte (22) aufge-
hängt ist, wobei jeder der Maskenhalter (39)
sich in einer Längsrichtung einer entsprechen-
den Seitenwand (17a oder 17b) erstreckt und
einen befestigten Abschnitt (18a), der an dem
Maskenrahmen (36) angeschweißt ist, sowie
einen Eingriffsabschnitt (18b), der mit einem
entsprechenden Zapfenansatz (38) in Eingriff
steht, aufweist,

wobei die Schweißstellen (41a) zwischen den
Langseitenrändern (16a) des Maskenkörpers (34)
und den Langseitenwänden (17a) des Maskenrah-
mens (36) von der Kurzachse (Y) versetzt sind und
Schweißstellen (41b) zwischen den Kurzseitenrän-
dern (16b) und den Kurzseitenwänden (17b) des
Maskenrahmens (36) von der Langachse (X) ver-
setzt sind,

dadurch gekennzeichnet, daß
die mehreren Maskenhalter (39) an minde-

stens drei der Lang- und Kurzseitenwände (17a,
17b) des Maskenrahmens (36) vorgesehen sind,
und

Schweißstellen (43) zwischen den Rahmen-
haltern (39) und dem Maskenrahmen (36) sowie die
Schweißstellen (41a,41b) zwischen dem Masken-
rahmen (36) und dem Maskenkörper (34) so ge-
setzt sind, daß ein Wärmedehnungsbetrag jedes
der Maskenhalter (39) entlang einer Längsrichtung
von den Schweißstellen (43) der Rahmenhalter (39)
zu einer Mitte eines entsprechenden Zapfenansat-
zes (38) im wesentlichen gleich einem Wärmedeh-
nungsbetrag desjenigen Abschnitts des Masken-
rahmens (36) entlang der Längsrichtung ist, der
sich zwischen jeder der Schweißstellen (43) der
Rahmenhalter und einer entsprechenden
Schweißstelle (41a, 41b) zwischen dem Masken-
rahmen (36) und dem Maskenkörper (34) befindet.

2. Farbkathodenstrahlröhre nach Anspruch 1, da-
durch gekennzeichnet, daß eine Beziehung

erfüllt ist, wobei αF ein Wärmedehnungskoeffizient
des Maskenrahmens (36) ist, αH ein Wärmedeh-
nungskoeffizient jedes der Maskenhalter (39) ist, LF
ein Abstand zwischen der Schweißstelle (43) am
Maskenhalter (39) und der Schweißstelle (41a,41b)

LF/LH = (0,75 bis 1,00) x αH/αF

am Maskenkörper (34) in jeder der Lang- und Kurz-
seitenwände (17a,17b) des Maskenrahmens (36)
ist, und LH ein Abstand von jeder der Schweißstel-
len zwischen den Maskenhaltern (39) und dem
Maskenrahmen (36) zu einer Mittelachse eines ent-
sprechenden Zapfenansatzes (38) ist.

3. Farbkathodenstrahlröhre nach Anspruch 2, da-
durch gekennzeichnet, daß der Maskenrahmen
(36) aus einem Eisenmaterial gefertigt ist, jeder der
Maskenhalter (39) aus einem Federmaterial auf
rostfreier Basis gefertigt ist, und eine Beziehung
von

eingehalten wird.

4. Farbkathodenstrahlröhre nach Anspruch 2, da-
durch gekennzeichnet, daß der Maskenrahmen
(36) aus einem Eisenmaterial gefertigt ist, jeder der
Maskenhalter (39) aus einem Bimetallmaterial ge-
fertigt ist, und eine Beziehung

eingehalten wird.

5. Farbkathodenstrahlröhre nach Anspruch 1, da-
durch gekennzeichnet, daß

jeder der Maskenhalter (39) einen größeren
Wärmedehnungskoeffizienten aufweist als der des
Maskenrahmens (36), und

jede der Schweißstellen (41a) zwischen den
Langseitenrändern (16a) des Maskenkörpers (34)
und den Langseitenwänden (17a) des Maskenrah-
mens (36) auf eine Seite versetzt ist, die der
Schweißstelle (43) zwischen einem entsprechen-
den der Maskenhalter (39) und dem Maskenrah-
men (36) in bezug auf die Kurzachse (Y) gegen-
überliegt, während jede der Schweißstellen (41b)
zwischen den Kurzseitenrändern (16b) des Mas-
kenkörpers (34) und den Langseitenwänden (17b)
des Maskenrahmens (36) auf eine Seite gegenüber
der Schweißstelle (43) zwischen einem entspre-
chenden der Maskenhalter (39) und dem Masken-
rahmen (36) in bezug auf die Langachse (X) ver-
setzt ist.

6. Farbkathodenstrahlröhre nach Anspruch 1, da-
durch gekennzeichnet, daß

jeder der Maskenhalter (39) einen kleineren
Wärmedehnungskoeffizienten aufweist als der des
Maskenrahmens (36), und

jede der Schweißstellen (41a) zwischen den
Langseitenrändern (16a) des Maskenkörpers (34)

LF = (1,15 bis 1,45) x LH

LF = (0,90 bis 1,15) x LH
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und den Langseitenwänden (17a) des Maskenrah-
mens (36) auf eine Seite der Schweißstelle (43)
zwischen einem entsprechenden der Maskenhalter
(39) und dem Maskenrahmen (36) bezüglich der
Kurzachse (Y) versetzt ist, während jede der
Schweißstellen (41b) zwischen den Kurzseitenrän-
dern (16b) des Maskenkörpers (34) und den Kurz-
seitenwänden (17b) des Maskenrahmens (36) auf
eine Seite der Schweißstelle (43) zwischen einem
entsprechenden der Maskenhalter (39) und dem
Maskenrahmen (36) in bezug auf die Langachse (X)
versetzt ist.

7. Farbkathodenstrahlröhre nach einem der Ansprü-
che 1 bis 6, dadurch gekennzeichnet, daß die
mehreren Maskenhalter (39) jeweils an dem Paar
Langseitenwänden (17a) und dem Paar Kurzsei-
tenwänden (17b) des Maskenrahmens (36) vorge-
sehen und so angeordnet sind, daß sie rotations-
symmetrisch um die Röhrenachse als Mitte sind.

8. Farbkathodenstrahlröhre nach einem der Ansprü-
che 1 bis 6, dadurch gekennzeichnet, daß die
mehreren Maskenhalter (39) jeweils an dem Paar
Langseitenwänden (17a) und dem Paar Kurzsei-
tenwänden (17b) des Maskenrahmens (36) vorge-
sehen sind, und ein Paar der an den Kurzseiten-
wänden (17b) vorgesehenen Maskenhalter (39) so
angeordnet ist, daß sie in bezug auf die Kurzachse
(Y) symmetrisch sind, während ein Paar der an den
Langseitenwänden (17a) vorgesehenen Masken-
halter (39) so angeordnet ist, daß sie symmetrisch
in bezug auf die Langachse (X) sind.

Revendications

1. Tube à rayons cathodiques couleur comprenant :
un panneau (22) comprenant une partie efficace
sensiblement rectangulaire (20), présentant une
surface interne sur laquelle un écran fluorescent
(25) est formé et une partie de collerette sensible-
ment rectangulaire (21) pourvue le long d'un bord
latéral de la partie efficace, la partie efficace pré-
sentant un grand axe (X) et un petit axe (Y) perpen-
diculaires l'un à l'autre et passant par l'axe du tube
(Z) et une partie de collerette (21) présentant quatre
parois latérales s'étendant parallèlement au grand
axe (X) et au petit axe (Y) ;

une pluralité de tenons (38) fixés à la partie
de collerette (21) et situés respectivement sur le
grand axe (X) et le petit axe (Y) ;

un masque perforé (26) présentant un corps
de masque (34) sensiblement rectangulaire à l'op-
posé d'un écran fluorescent (25) et un cadre de
masque (36) sensiblement rectangulaire fixé à une
partie périphérique du corps de masque (34) pré-
sentant un grand axe (X) et un petit axe (Y) corres-

pondant au grand axe (X) et au petit axe (Y) du pan-
neau (22), respectivement, et deux bords de grand
côté (16a) parallèles au grand axe (X) et deux bords
de petit côté (16b) parallèles au petit axe (Y) et un
cadre de masque (36) présentant deux parois de
grand côté (17a) soudées respectivement aux
bords de long côté (16a) du corps de masque (34)
et sensiblement à l'opposé parallèlement l'une à
l'autre et deux parois de petit côté (17b) soudées
respectivement au bords de petit côté (16b) du
corps de masque (39) et sensiblement à l'opposé
parallèlement l'une à l'autre ; et

une pluralité de supports de masque (39) sou-
tenant le masque perforé (26) sur le panneau (22)
chacun des supports de masque (39) s'étendant en
direction longitudinale de l'une des parois corres-
pondantes (17a, 17b) et ayant une partie fixe (18a)
soudée au cadre de masque (36) et une partie d'en-
clenchement (18b) enclenchée dans un des tenons
(38) correspondants ;

dans lequel les positions de soudure (41a) en-
tre les bords de grand côté (16a) du corps de mas-
que (34) et les parois de grand côté (17a) du cadre
de masque (36) sont déplacées du petit axe (Y), et
les positions de soudure (41b) entre le bord de petit
côté (16b) et les parois de petit côté (17b) de cadre
de masque (36) sont déplacées du grand axe (X) ;

caractérisé en ce que :

ladite pluralité de supports de masque (39) est
pourvue sur au moins trois des parois de grand
et de petit côté (17a, 17b) du cadre de masque
(36) ; et
les positions de soudure (43) entre les supports
de cadré (39) et le cadre de masque (36) et les
dites positions de soudure (41a, 41b) entre le
cadre de masque (36) et le corps de masque
(34) sont placées de manière à ce que la quan-
tité de dilatation thermique de chacun des sup-
ports de masque (39) sur une direction longitu-
dinale à partir des positions de soudure (43)
des supports de cadre (39) à un centre corres-
pondant d'un des tenons (38) est sensiblement
égale à la quantité de dilatation thermique de
cette partie du cadre de masque (36) sur la di-
rection longitudinale qui est située entre chacu-
ne des positions de soudure (43) des supports
de cadre et une des positions de soudure cor-
respondant (41a, 41b) entre le cadre de mas-
que (36) et le corps de masque (34).

2. Tube à rayons cathodiques couleur selon la reven-
dication 1, caractérisé en ce que la relation :

est satisfaite, dans laquelle αF est un coeffi-

LF/LH = (0,75 à 1,00) x αH/αF
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cient de dilatation thermique du cadre de masque
(36), αH est un coefficient de dilatation thermique
de chacun des supports de masque (39), LF est la
distance entre la position de soudure (43) du sup-
port de masque (39) et la position de soudure (41a,
41b) au corps de masque (34) dans chacune des
parois du grand et du petit côté (17a, 17b) du cadre
de masque (36) et LH est la distance de chacune
des positons de soudure entre les supports de mas-
que (39) et le cadre de masque (36) à l'axe central
du tenon correspondant parmi les tenons (38).

3. Tube à rayons cathodiques couleur selon la reven-
dication 2, caractérisé en ce que le cadre de mas-
que (36) est réalisé dans un matériau ferreux, cha-
cun des supports de masque (39) est réalisé en un
matériau élastique à base d'inoxydable et qu'une
relation :

4. Tube à rayons cathodiques couleur selon la reven-
dication 2, caractérisé en ce que le cadre de mas-
que (36) est réalisé dans un matériau ferreux, cha-
cun des supports de masque (39) est réalisé en un
matériau bimétallique et qu'une relation : LF = (0,90
à 1,15) x LH est maintenue.

5. Tube à rayons cathodiques couleur selon la reven-
dication 1, caractérisé en ce que :

chacun des supports de masque (39) présente
une plus grand coefficient de dilatation thermi-
que que celui du cadre de masque 36 ; et
chacune des positions de soudure (41a) entre
les bords de grand côté (16a) du corps de mas-
que (39) et les parois de grand côté (17a) du
cadre de masque (36) est déplacée sur le côté
opposé à la position de soudure (43) entre un
des supports de masque (39) correspondant et
le cadre de masque (36) par rapport au petit
axe (Y) tandis que chacune des positions de
soudure (41b) entre les bords de petit côté
(16b) sur le corps de masque (34) et les parois
de petit côté (17b) du cadre de masque (36) est
déplacé sur le côté opposé de la position de
soudure (43) entre le support correspondant
des supports de masque (39) et le cadre de
masque (36) par rapport au grand axe (X).

6. Tube à rayons cathodiques couleur selon la reven-
dication 1, caractérisé en ce que chacun des sup-
ports de masque (39) présente un coefficient de di-
latation thermique inférieur à celui du cadre de mas-
que (36), et

chacune des positions de soudure (41a) entre
les bords de grand côté (16a) du corps de masque

LF = (1,15 à 1,45) x LH est maintenue.

(34) et les parois de grand côté (17a) du cadre de
masque (36) est déplacée sur un côté de la position
de soudure (43) entre un des supports de masque
(39) correspondant et le cadre de masque (36) par
rapport au petit axe (Y) tandis que chacune des po-
sitions de soudure (41b) entre les bords de petit cô-
té (16b) sur le corps de masque (34) et les parois
de petit côté (17b) du cadre de masque (36) est dé-
placé sur un côté de la position de soudure (43) en-
tre le support correspondant des supports de mas-
que (39) et le cadre de masque (36) par rapport au
grand axe (X).

7. Tube à rayons cathodiques couleur selon l'une
quelconque des revendications 1 à 6, caractérisé
en ce que la pluralité de supports de masque (39)
est pourvue respectivement sur les deux parois de
grand côté (17a) et les deux parois de petit côté
(17b) du cadre de masque (36) et sont disposés afin
d'être symétriques en rotation autour de l'axe du tu-
be en tant que centre.

8. Tube à rayons cathodiques couleur selon l'une
quelconque des revendications 1 à 6, caractérisé
en ce que la pluralité des supports de masque (39)
est pourvue respectivement sur les deux parois de
grand côté (17a) et les deux parois de petit côté
(17b) du cadre de masque (36) et deux supports de
masque (39) pourvus sur les parois du petit côté
(17b) sont disposés symétriquement par rapport au
petit axe (Y) tandis que deux supports de masque
(39) pourvus sur les parois de grand côté (17a) sont
disposés de manière à être symétrique par rapport
au grand axe (X).
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