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Description

[0001] Thisinvention relates to color picture tubes hav-
ing tension masks, and particularly to a tension mask
assembly having means for connecting a tension mask
to a support frame to improve compliance.

Background Of The Invention

[0002] A color picture tube includes an electron gun
for generating and directing three electron beams to the
screen of the tube. The screen is located on the inner
surface of a faceplate of the tube and is made up of an
array of elements of three different color emitting phos-
phors. A color selection electrode, which may be either
a shadow mask or a focus mask, is interposed between
the gun and the screen to permit each electron beam to
strike only the phosphor elements associated with that
beam. A shadow mask is a thin sheet of metal, such as
steel, that is usually contoured to somewhat parallel the
inner surface of the tube faceplate.

[0003] One type of color picture tube has a tension
mask affixed to two parallel support frame members un-
dertension and mounted within a faceplate panel thereof.
Thetension assists in controlling vibration, or microphon-
ics, of the mask during tube operation. During the man-
ufacturing of the CRT, the mask and frame are passed
through a furnace and heated to very high temperatures
thereby causing the frame and mask to expand. During
this heating cycle, the mask and frame materials lose
strength and deform beyond their plasticity limits. When
the mask and frame are cooled thereafter the tension on
the mask is reduced by approximately the ratio of the
total plastic deformation to the original compliance . Con-
ventional frame designs have high center compliance but
very low edge compliance. The low edge compliance pro-
vides little reserve for tension control at the edges of the
mask. The compliance pattern of the conventional frame
results in mask deformation which can wrinkle the mask.
In order to maintain the tension on the mask in a conven-
tional tension mask frame, the mask must be attached
to a relatively massive support frame. It has been sug-
gested that a lighter frame could be used in a tension
mask tube if the required tension on a mask is reduced.
One way to reduce the required mask tension is to make
the mask from a material having a low coefficient of ther-
mal expansion. However, a mask from such material
would require a support frame of a material having a sim-
ilar coefficient of thermal expansion, to prevent any mis-
match of expansions during thermal processing that is
required for tube manufacturing. Because the metal ma-
terials that have low coefficients of thermal expansion
are relatively expensive, it is relatively costly to make
both the mask and frame out of identical or similar low
expansion materials. Therefore, it is desirable to use the
combination of alow expansion tension mask with a high-
er expansion support frame, and to provide a solution to
the problem that exists when there is a substantial mis-
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match in coefficients of thermal expansion between a
tension mask and its support frame. It is also desirable
to provide a means for modifying the pattern of compli-
ance of the mask frame to control tension on the mask
lost through thermal processing and to prevent wrinkling
of the mask.

WO-A-0060636 describes a colour picture tube having
a compliant tension mask frame assembly mounted with-
in the tube and comprising a pair of parallel intermediate
member to which the mask is attached in tension.
[0004] The present invention seeks to provide an im-
provement in such color picture tube having a compliant
tension mask frame assembly mounted within the tube.
The tension mask frame assembly includes a peripheral
frame having opposing side support frame members and
a pair of parallel intermediate members. Each interme-
diate member is attached to a side member at a single
location between the distal ends of the intermediate
members. The maskis held intension by the intermediate
members which provide means for higher edge compli-
ance relative to the compliance in the center of the frame.
Such a compliance pattern allows avoidance of wrinkles
without losing an unacceptable amount of tension.
[0005] The present invention may further provide
means of using materials having different coefficients of
thermal expansion. In such case, the intermediate mem-
bers can be of a material similar to that of the mask having
a first coefficient of thermal expansion and the peripheral
frame can be constructed of a material having second
coefficient of thermal expansion. For example, the ten-
sionmask and intermediate members can be constructed
out of Invar or similar material that has a relatively low
coefficient of thermal expansion to that of the material
used to form the peripheral frame. Furthermore, the pe-
ripheral frame includes clips which serve as guides to
hold the intermediate members to the frame, while per-
mitting expansion of the frame relative to the intermediate
members and preventing any undesirable distortion of
the intermediate members.

Brief Description of The Drawings

[0006] In the drawings:

FIGURE 1 is a side view, partly in axial section, of a
color picture tube.

FIGURE 2 is a perspective view of a tension mask-
frame assembly.

FIGURE 3is a plan view of the mask frame assembly
with the tension mask removed for clarity and illus-
trating the compliance of the intermediate members.
FIGURE 4 is an explanatory diagram showing com-
pliance distribution.

FIGURE 5 is a plan view of a preferred embodiment
of the present invention.

FIGURE 6 shows a view of the embodiment in FIG.
5 along line 1-1.

FIGURE 7 shows a view of the embodiment in FIG.
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5 along line 2-2.
Detailed Description

[0007] FIG. 1 shows a color picture tube 10 having a
glass envelope 11 comprising a rectangular faceplate
panel 12 and a tubular neck 14 connected by a funnel
15. The funnel 15 has an internal conductive coating (not
shown) that extends from an anode button 16 toward the
panel 12 and to the neck 14. The panel 12 comprises a
substantially cylindrical viewing faceplate 18 and a pe-
ripheral flange or sidewall 20, which is sealed to the fun-
nel 15 by a glass frit 17. A three-color phosphor screen
22 is carried by the inner surface of the faceplate 18. The
screen 22 is a line screen with the phosphor lines ar-
ranged in triads, each triad including a phosphor line of
each of the three colors. A tension mask frame assembly
24 is removably mounted in predetermined spaced rela-
tion to the screen 22. An electron gun 26, shown sche-
matically by dashed lines in FIG. 1, is centrally mounted
within the neck 14 to generate and direct three inline elec-
tron beams, a center beam and two side or outer beams,
along convergent paths through the tension mask frame
assembly 24 to the screen 22.

[0008] The tube 10 is designed to be used with an ex-
ternal magnetic deflection yoke, such as the yoke 30
showninthe neighborhood of the funnel-to-neck junction.
When activated, the yoke 30 subjects the three beams
to magnetic fields which cause the beams to scan hori-
zontally and vertically in a rectangular raster over the
screen 22.

[0009] The tension mask frame assembly 24, as
shown in FIG. 2, includes a peripheral frame 28 that in-
cludes two opposed long side support frame members
32 and 34, and two opposed short side support frame
members 36 and 38. The two long side support frame
members 32 and 34 of the frame parallel a central major
axis, X, of the tube; and the two short sides 36 and 38
parallel a central minor axis, Y, of the tube. The tension
mask frame assembly 24 further includes an apertured
mask 27 and a pair opposed intermediate members 40.
The intermediate member 40 may vary in height from the
center of each section longitudinally to the ends of the
sections to permit the best curvature and tension com-
pliance over the mask.

[0010] Each intermediate member 40 extends the
length of a long side support frame member, 32 and 34.
The intermediate members 40 are welded to the periph-
eral frame 28 at a single location 50 on the long sides
support frame members, 32 and 34. The tension mask
27 is welded along the longitudinal upper distal edges of
the two parallel intermediate members 40. The interme-
diate members 40 may be constructed of a material that
has a coefficient of thermal expansion similar to that of
the mask 27. Therefore, changes of temperature will
have little effect on the position of the mask 27 relative
to the intermediate members 40.

[0011] FIG.3isanillustration showing, indashed lines,
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the compliance of the intermediate members 40 support-
ing a tension mask (not shown). The attachment point at
central location 50 is also shown (as 501) at positions
where the long side support frame member 32 and 34
deform under the tension load of the mask (not shown).
[0012] The graph shown in FIG. 4 illustrates the com-
pliance characteristic at the distal ends 52 and 54 (as
shown in FIG. 2) of the intermediate members 40. At-
tachment of the intermediate members 40 only at one
point permits ends 52 and 54 to deflect free from the
outer edges of the peripheral frame 28. Specifically, since
the ends of the intermediate members 40 are not at-
tachedto the peripheral frame 28, the intermediate mem-
bers 40 provide increased compliance at the edge of the
tension mask.

[0013] According to the present invention shown in
FIGS. 5-7, the intermediate member 40 has a generally
T-shape cross section with the two distal ends, 52 and
54 held by two clips, 56 and 58, respectively, having an
upwardly opening channel portion 60 and longitudinal
extending slot 62. The intermediate member 40 includes
inner guide elements 64 and 66 disposed within said
channel portion 60 and slot 62. The T-shaped interme-
diate members are longitudinally spaced relative to the
clips 56 and 58 so as to define internal cavities 68 and
70 within which the inner guide elements 64 and 66 of
the intermediate member 40 is vertically slidably support-
ed so as to serve as guides that hold the intermediate
member 40 to prevent rotation of the member near its
end, while permitting longitudinal movement of the inter-
mediate member 40, caused by its expansion during tube
operation, relative to the peripheral frame 28. The clips
56 and 58 either may be formed by cutouts extending
from the peripheral frame 28, or may be separate parts
that are secured to the frame.

[0014] An advantage of the present invention is that
the tension mask frame assembly allows for increased
compliance at the edges of the mask. This increased
edge compliance and improved compliance distribution
allows the frame to reliably control tension and prevent
wrinkles in the mask, thus improving efficiency in the
manufacturing process. In addition, the presentinvention
provides the means for using materials for the mask and
frame with significantly different coefficients of thermal
expansion.

[0015] Many other embodiments are possible within
the scope of the invention. For example, although the
long side and short side support frame members have
been shown as hollow square tubes, other preferred con-
figurations, such as those having L-shaped, C-shaped
ortriangular-shaped cross-sections, are also possible for
these sections. ltis, therefore, intended that the foregoing
description be regarded asillustrative rather than limiting,
and that the scope of the invention is given by the ap-
pended claims.
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Claims

A color picture tube (10) having a compliant tension
mask frame assembly (24) mounted within said tube,
aperipheral frame (28) having opposing side support
frame members (32, 34, 36, 38) and a pair of parallel
intermediate members (40), each of the intermediate
members having two distal ends (52, 54), the distal
ends being held by clips (56, 58), characterized by
each of the intermediate members having a T-
shaped cross section and being attached to the
frame at a single location between the distal ends of
each of the intermediate members, each of the clips
slidably supporting the intermediate members and
permitting longitudinal movement of the intermediate
members; and,

a mask (27) attached to the intermediate members
whereby the mask is held in tension between the
intermediate members.

The color picture tube as defined in claim 1, char-
acterized in that the peripheral frame (28) further
comprises two opposed long side members (32,34)
and two opposed short side support frame members
(36,38) wherein the intermediate members (40) are
attached to at least one of the two opposed side
members.

The color picture tube as defined in claim 1, char-
acterized in that the mask (27) and the intermediate
members (40) are made from a material having a
first coefficient of thermal expansion and the periph-
eral frame is made from a material having a second
coefficient of thermal expansion.

The color picture tube as defined in claim 3, char-
acterized in that the first coefficient of thermal ex-
pansion is relatively lower than the second coeffi-
cient of thermal expansion.

Patentanspriiche

Farbbildréhre (10), umfassend

eine in der Réhre angebrachte nachgiebige Spann-
maskenrahmeneinrichtung (24), einen umlaufenden
Rahmen (28) mit auf gegentiberliegenden Seiten be-
findlichen Tragrahmenelementen (32, 34, 36, 38)
und einem Paar paralleler zwischenliegender Ele-
mente (40), wobei die zwischenliegenden Elemente
jeweils zwei distale Enden (52, 54) besitzen, welche
durch Klammern (56, 58) gehalten sind,

dadurch gekennzeichnet, dass die zwischenlie-
genden Elemente jeweils einen T-formigen Quer-
schnitt besitzen und an einer einzigen Stelle zwi-
schen dendistalen Enden jedes der zwischenliegen-
den Elemente an dem Rahmen befestigt sind, wobei
die Klammern die zwischenliegenden Elemente je-
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weils auf gleitende Weise tragen und eine Bewegung
der zwischenliegenden Elemente in Langsrichtung
erlauben, und dass

eine Maske (27) an den zwischenliegenden Elemen-
ten befestigt ist, wobei die Maske zwischen den zwi-
schenliegenden Elementen unter Spannung gehal-
ten wird.

Farbbildrohre nach Anspruch 1, dadurch gekenn-
zeichnet, dass der umlaufende Rahmen (28) ferner
zwei gegenuberliegende auf den langen Seiten be-
findliche Elemente (32, 34) und zwei gegenuberlie-
gende auf den kurzen Seiten befindliche Tragrah-
menelemente (36, 38) umfasst, wobei die zwischen-
liegenden Elemente (40) an wenigstens einem der
zwei gegenuberliegenden Seitenelemente befestigt
sind.

Farbbildrohre nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Maske (27) und die zwischen-
liegenden Elemente (40) aus einem Material herge-
stellt sind, welches einen ersten Warmeausdeh-
nungskoeffizienten besitzt, und der umlaufende
Rahmen aus einem Material hergestellt ist, welches
einen zweiten Warmeausdehnungskoeffizienten be-
sitzt.

Farbbildrohre nach Anspruch 3, dadurch gekenn-
zeichnet, dass der erste Warmeausdehnungskoef-
fizient vergleichsweise niedriger als der zweite War-
meausdehnungskoeffizient ist.

Revendications

Tube image couleur (10) comportant un assemblage
(24) souple de cadre de masque de tension monté
dans ledit tube, un cadre périphérique (28) compor-
tant des éléments de cadre de support (32, 34, 36,
38) face a face et une paire d’éléments intermédiai-
res paralléles (40), chacun comportant deux extré-
mités distales (52, 54), ces derniéres étant mainte-
nues par des attaches (56, 58), caractérisé en ce
gue chacun des éléments intermédiaires a une sec-
tion en forme de T et est fixé au cadre en un endroit
unique situé entre les extrémités distales de chacun
des éléments intermédiaires, chacune des attaches
maintenant par glissement les éléments intermédiai-
res et permettant leur déplacement longitudinal ; et
un masque (27) fixé aux éléments intermédiaires,
ce par quoi le masque est maintenu en tension entre
les éléments intermédiaires.

Tube image couleur tel que défini dans la revendi-
cation 1, caractérisé en ce que le cadre périphéri-
gue (28) comporte en outre deux éléments long la-
téraux face a face (32, 34) et deux éléments courts
latéraux face a face (36, 38) du cadre de support,
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dans lequel les éléments intermédiaires (40) sont
fixés sur au moins un des éléments latéraux face a
face.

Tube image couleur tel que défini dans la revendi- 5
cation 1, caractérisé en ce que le masque (27) et

les éléments intermédiaires (40) sont fait d'un ma-
tériau qui a un premier coefficient de dilatation ther-
mique et le cadre périphérique est fait d’'un matériau

qui a un deuxiéme coefficient de dilatation thermi- 10
que.

Tube image couleur tel que défini dans la revendi-
cation 3, caractérisé en ce que le premier coeffi-
cient de dilatation thermique est relativement nette- 15

ment inférieur au deuxiéme coefficient de dilatation
thermique.
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