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_COVPLI ANT TENSI ON MASK ASSEMBLY Thi's invention relates to col or 2 tir2805

t ubes havi ng tensi on nasks, an ' “M@Ny to a tension nmask assenbly
havi ng neans for connecting a ;\mm to a support frame to 5 inprove
conpl i anGge oxosédes) U L 2005 Backgroungw@ The | nventi garfsdalosy Picture tube
i ncl udes an electron gun for generating and directing three electron beans
to the screen of the tube. The screen is |located on the inner surface of a
10 faceplate of the tube and is made up of an array of elenents of three
different color emtting phosphors.'l A col or selection el ectrode, which may
be either a shadow mask or_a _focus mask IS inter\posed bet ween the gun and

the screen to permt coCMPEIANT TENSIQNMASK ASSEMBLYony the phosphor

el enents associated with. that beam A shadow nask is a thin sheet of
nmetal, such s.steel ., .that i.s usua cantour.ed to sopewh arallel the
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During the manufacturing of the CRT, the mask and frane are passed through

a furnace and heated to v | es thereby causing the frame

and mask to expand. Durii ng%ﬁ@%%@%ﬁ@%c! e, the mask and frane
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15 One type of color picture tube has a tension mask affixed to two parallel

support frame members under tension and mounted within a faceplate panel thereof, The
tension assists in controlling vibration, or microphonics, of the mask during tube operation.
During the manufacturing 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
20  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 .
Conventional frame designs have high center compliance but very low edge compliance. The
low edge compliance provides little reserve for tension control at the edges of the mask. The
25  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 conventional tension mask frame,
the mask must be attached to a relatively massive support frame. It has been suggested 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
30 having a low coefficient of thermal expansion. However, a mask from such material would
require a support frame of a material having a similar coefficient of thermal expansion, to
prevent any mismatch of expansions during thermal processing that is required for tube

manufacturing. Because the metal materials that have low coefficients of thermal expansion
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a l'ighter frame could be used in a tension mask tube if the req
tension on a mask is reduced. One way to reduce the required malsji s?%%
is to make the nmask froma material 30 having a | ow coefficient of thermal
expansi on. However, a mask from such material would require a support
frame of veofs@bd al having a simlar coefficient of phgraml jexpansion, to
prevent any m smatch of expansions during thermal processing that is
required for tube manufacturing. Because the netal materials that have |ow
coefficients of thermal expansion IEtlIlAAL~R91 *000002* 2 0 JUL 2005 WO
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peri pheral frane haV|ng opposi ng S|de support frane nenbers and a pair of
paral l el intermediate menbersamnafdy THLREMRA! at e menber is attached to a
side nmenber at a single |ocation between the distal ends of the
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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.
The present invention further provides means of using materials having different
coefficients of thermal expansion. In such case, the intermediate members can be of a
20  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 tension mask 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. In an additional embodiment, the peripheral
25  frame includes clips which serve as guides to hold the intermediate members to the frame,
while permitting expansion of the frame relative to the intermediate members and preventing
.any undesirable distortion of the intermediate members.

Brief Description of The Drawings
30 In the drawings:
FIGURE 1 is a side view, partly in axial section, of a color picture tube embodying the
invention.

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



periipheral. frane can be constructed of a material having second coefficient
of thermal expansion. For exanple, the tension nmask and interndi age 25
menbers can be constructed out of Invar or simlar material that has a
relatively |l ow coefficient of thermal expansion to that of the materi al
used to fipéMdséres pPeri pheral frame. In an additional ? %t t he

peri pheral 25 franme includes clips which serve as QUIdeS 0 hold the

i nternmedi ate nenbers to the frane, while permtting expansion of the frame
relative to the internedi ate nenbers, and preventing ,any undesirable

di stortion of the interrredi ate menbérs. Brief Description of The Draw ngs
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al ternative enbodi nen resent 1 nvent hows a vi ew of

t he embodi neRiGURE Gshgys 5V18W8f1@°meéimlﬂn&m%d%ﬂmshdws a view of the
enmbodi nent lHGHR@7ﬂoaéQﬁswamserabo%lmea%m;%cm&agwmtIOn O The Preferred
Enbodi ments 10 FIG 1 shows a color picture tube 10 having a gl ass envel ope
11 conprising a rectangular faceplate panel 12 and a tubul ar neck 14

connected by a funneDetdxfcdD'Ehxeipfi&tfmﬁl“her&ferhaﬂnﬁaddn&herna| conductive coating
ode b tton 16 toward . the panel 12 and

h
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carried I nher sur ace te screen %2 is aline

screen \Mlemqnql Adanste thsmegk 14; dbepanel13 ﬁgewspsm ubstantelly eydiodricalviewdng ncl udi ng
faceplate 18 and a peripheral flange or sidewall 20, which is sealed to the funnel 15 by a glass
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15  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 arranged 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 relation to the screen 22. An electron gun 26, shown
schematically by dashed lines in FIG. 1, is centrally mounted within the neck 14 to generate
20  and direct three inline electron beams, a center beam and two side or outer beams, along
convergent paths through the tension mask frame assembly 24 to the screen 22.
The tube 10 is designed to be used with an external magnetic deflection yoke, such as
the yoke 30 shown in the 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
25  horizontally and vertically in a rectangular raster over the screen 22.
The tension mask frame assembly 24, as shown in FIG. 2, includes a peripheral frame
28 that includes 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 thc': tube; and the two short sides 36
30  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 compliance over the mask.



a phosphor. Iine of each of the three colors. A tension nask fane £ﬁsenb|0§
24 is renovably nounted in predeterm ned spaced relation to the rdiin 2%
An el ectron gun 26, shown schematically by dashed lines in FIG 1, is
centrally mounted within the neck 14 to generate 20 and direct three
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defl ecti on yoke, such as the yoke 30 shown in the nei ghborhood of the
funnel -t o- neck junction When activated, the yoke 30 subjects the three
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the peripheral frame 28. Specifically, since the ends of the intermediate members 40 are not
attached to the peripheral frame 28, the intermediate members 40 provide increased

20 compliance at the edge of the tension mask.,
In an alternate embodiment 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
25  within said channel portion 60 and slot 62. The T-shaped intermediate 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 supported 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
30 intermediate 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,



deform under the tension |oad of the mask (not shown). FIG 4 is J

conpl i ance graph showi ng a rel ati onship between a conventi onal nas{)( UH%PH%
assenbly conpliance pattern and the conpliance associated with the nask
franme assenbly of the present novel invention. Mre specifically, .the-
graph showgoigisfsd G 4 15 illustrates the conpliance g?ﬂﬁgogjgﬁ)g% stic at the
distal ends 52 and 54 (as shown in FIG 2) of the internediate nenbers 40
of the present invention. Attachnent of the internediate nenbers 40 only
at .one point permts ends 52 and 54 g0 deflect free fromthe outer edges of
t he peripheral frame 28. Specifically, since the ends of the internediate
menbers 40 ar C t.o the .peripheral fra 28 e dnternedi ate
menbers 40 pfﬁ(;va?%té‘taig%%ét% sgsgmégve%or%ﬁ gﬁ%& erg{onmék Hﬁeeaséﬁmtblt?%%foi”@:nsi on nask.
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has a ¢ = ' } i S s, 52 and 54
hel d by W‘ﬁ %&/né) Ea@gﬁgﬁggﬁ@%ﬁo?s:@%g% t\\%%]gbl& E‘gn\}llto %nézgann a&‘%@%&?&qy openi ng
channel yo#klesdmthemagnthus igweivingeffivianeycin theminpfgctuingprogs, Imidditiont er nedi at e
menbes 4. hrogchtigatibd R6Vidd Hedeakd SR e nabiiaR A tRGndlk SROBHEL vAm Wi thin said
channel $${é¢|op 60 and slot 62. The T-shaped I nternedi ate nenbers are

| ongi t udf*§rifiqegtlydiierent coefffcignts\of thepmal pxpagsiqnns 56 and 58 so as to define

i nternal caviMang6th&r&mbdodiméats ardbbdsible withintthe cbist and BiRFit ddedfivettigyrent s 64 and

66 of t inte i a nber 4Q i s vertical sl jdapl y. supported so as to
serve ars]l"3 % ﬁ’l‘agg’ge%qﬂ‘&lgthﬁmwénq Wie ﬁ“ﬁf@ﬁ‘?&ﬁis‘é&%ﬂ #é%rﬁ@?mhﬁsagﬁ'g B?"é’f\fg D rotation
of the nashbldow sgeae tubtss otbergprefevieid|cenfigarationst suclgas! tiosg hdvirg InsHapedp@enent of t he
30 ipger ' ) _ ' j.on during.tube operation,
rel a?(ls veﬁ?%ht% L@m{%iey? ?y{aaﬁéér)cé?sg? %ﬁﬁ‘gs' %?‘Mr?i°é’gg’éFuﬁ’g@°§°6“’%h°8s' Sei t her may be
formed berefgreointended thabthe faregoingdlrscription bo eaganderkesdllustrativewati®s thaor may be

separ at eiigad and istol 02/ 058098
PCT/ US02/ Q103 5%?1%5@3%? ‘Q‘S‘eﬁg'%‘“? Fmseé&%?‘fé’g fRppefddd ol opllter Wi OF DSP00S
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allows the frane to reliably control tension and prevent winkles in the
mask, thus inproving efficiency in the manufacturing process. In addition,
5 the present invention provides the neans for using materials for the nmask
and frame with-



significantly different coefficients of thermal expansion. Many ot her

enbodi nents are possible within the scope and spirit of the inveniho a@gr
exanpl e, although the |Iong side and short side support frane nenbers ha
been shown as holl ow square tubes, other preferred configurations, such as
t hose having L-shaped, C 10 shaped or tréangular-shaped cCross-sections, are
al so possible for these sections. It is,” therefore, intended that the
foregoi ng description be regarded as illustrative rather than |imting,
and that the scope of the invention is given by the appended cl ai ns

t oget her w%kﬁ E;heir full range of equivalents. 20JUL20 6 CLAIMS 1. A color
pi cture tube H%ving a conpliant tension mask frame assenbly nmounted within
5 said tube, conprising: a peripheral frame having opposing side support
frame nenbers and a pair of parallel internediate nenbers, each
internedi ate menber having a generally T-shaped cross section and two

di stal ends Aeplgr pgptttrwl@&arﬁmgmnn%ian@tem@tamq@ﬁfrme psfemphameunted vithimg| e

| ocati on between the distal ends of the internediate nenber; and, 10 a
mask aft achedid tobe,enipriseignedi at e nenbers whereby the nask is held in
tension between the internediate nenbers. 2. The color picture tube as

defined in cfgdriphdral Waﬁlwaﬂing%bwﬁ@%]ﬁ&e §UppOR fiavid MEmMb&e aRd h &R of pavalleiPposed
| ong side nmenbers and two opposed short side support frame nenbers 15
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two oppose pictureée e a rned 1n clarm1,
wherein th . anhd j Nt di at J de fror terial
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is made froma material having a second coefficient of thermal expansion.

4. The cobsiwesn ghedigak ands oftheduiermediate mesbeiAnd, wherein the first
coefficient of thermal expansion is relatively |ower than the second
coef filei ent amaskhatachéd expaimtérorediaRomEmbdais avherdbythgmeskuisdetdibedensionc] ai m 1,
wherein the clips are integral with the peripheral frane.

between the intermediate members.

2. The color picture tube as defined in claim 1, wherein peripheral frame further comprises
two opposed long side members and two opposed short side support frame members
15 wherein the intermediate members are attached to at least one pair of the two opposed side

members.
3. The color picture tube as defined in claim 1, wherein the mask and the intermediate
members are made from a material having a first coefficient of thermal expansion and the

20  peripheral frame is made from a material having a second coefficient of thermal expansion.

4. The color picture tube as defined in claim 3, wherein the first coefficient of thermal

expansion is relatively lower than the second coefficient of thermal expansion.

25 5. The color picture tube of claim 1, wherein the clips are integral with the peripheral frame.



