2159324 -1- COLOR PI CTURE TUBE HAVI NG SHADOW iﬁsggg nvention rel ates

to.color picture tubes of the type having a shad %’;ttac hed to a

peripheral 5 franme which is suspended in relation to a cathodol um nescent

screen. In these color picture tubes, the]accuracy with 10 which the

el ectron beans, emtted from an electron gun, strike individual elenental
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tube operation, the ‘sh QVeP§lﬁ@h 4£F§rﬁ9|9&ﬁ%ﬁéhéﬁFu5¢ tubes of
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el ectron beanthe heypenhaviagnucghhdowe mask attwched tdea hgériphepali phera

frame. Begcaus t [ nti al e shadow mask expands at a
greater féé:lt e ﬁ%& %f?ﬁa% Qgpﬁgbd?ﬁig %ff&ﬁﬂaﬂhﬁ% 20 peri pheral ly
“wel ded to thecdthodoluhinescentr sgirgemxpansi on of the shadow nmask causes
the frame to resist the mask expansion, thereby resulting in mask dom ng.

Such mask dom ng causes the el ectron beans, passing therethrough, to
m sregister with their associated 25 el enental screen areas, thereby

resul ti ng In an undesi r Rl ehebef toldrc Pidture tibds) cie §@defab Pwieh
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flutted mask WhdehR thmes aﬁoyrh@aﬁksammeﬁe@% alignes with the3s to
permt radi alemezmeai sérééf H&&hsa‘d@tlfr{goragé?i&h%ﬂ'tﬁériﬁﬁé of the

o Ton’ EehuadiBind [HkE L. Bipe " pRETatd g Woltaek s heated” ©
by the impingement of the electron beams thereon at a.much
faster rate than is the heavier peripheral frame. Because
of this heating differential, the shadow mask expands at a
greater rate than the frame. Since the shadow mask is

20 peripherally welded to the frame, this more rapid
expansion of the shadow mask causes the frame to resist
the mask expansion, thereby resulting in mask doming.

Such mask doming causes the electron beams, passing
therethrough, to misregister with their associated

25 elemental screen areas, thereby resulting in an
undesirable shift in color on the screen.

Several prior patents have addressed this doming
problem. U.S. Patent No. 3,368,098, issued to Demmy on
February 6, 1968, teaches the use of a limited. number of

30 mask-to-frame welds to eliminate or reduce a negative
distortion of a shadow mask during the warmup period of
tube operation. U.S. Patent No. 3,585,431, issued to Long
on June 15, 1971, discloses the formation of a flutted
mask skirt, wherein the mask is welded to a frame such as

35 to permit radial movement of the mask away from a
peripheral surface of the frame during tube warmup. U.S.
Patent No. 3,862,448, issued to Ishizuka et al. on
January 21, 1975, teaches the use of a réduced mass
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-2- RCA 80, 587 cushi on *zone at a nmask skirt to m nimze
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the stresses in the mask caused by heating the nmask. U.S. Patent No.
4,099, 086, issuéd to Roder et al. on July 4, 1978, discloses a nask skirt
having cutouts near its corners to 5 define corner tongues. _The tongues
are curved and are wel ded to a nmask franeT2tn one enbodi ment, ROfe &brikfues
haye a further recess or a corrugation to provide a hinge effect. Although

al 1 "of these priar, patents solved 10 articul ar .probl ens associ ated wth
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sai'd facepl at svgkdrd terpomaiskuf saneg. t oInhengapsbogaiesitnorthexdonang s

facepl ate panq{a\;{cg Uﬂhf‘?ﬁé‘r sPedevs neskahayirprdgatRenl RRe A owide ta hinge
conformng to a flange of a peripheral frame nbunted in Said panel, said
skirt and sai Bffe®fe each approxinately 25 paral leling said central

| ongi tudinal "axis, and sgj€hé&kghtabei 68 vBkdedpatorapadiehyisdlvddicl udi ng
its corners to said f] ange, er-ein _said _magk an 1 d, fra each has
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of the strai ghproblems anausedtbyymaskl edpposiiodns. One ®f these more|n the
draw ngs: recent tube designs utilizes a flatter, more truly
15 rectangular, shadow mask. '
In accordance with the present invention there
is provided a color picture tube including an evacuated
N envelope having a rectangular faceplate panel with major
and minor axes, a central longitudinal axis of said tube
20 passing through the center of said faceplate panel
perpendicularly to the major and minor axes, said faceplate
panel including a shadow mask having a pe:ipheral skirt
\ conforming to a flange of a peripheral frame mounted in
N\ ' gsaid panel, said skirt and said flange each approximately
25 paralleling said central longitudinal axis, and said skirt
being'hélded at various points including its corners to
said flange, wherein said mask and said frame each has
trunceted corners such that portions of said skirt at the
corners of said mask and portions of said flange at the
30 cornere of said frame are straight, flat and acutely angled
with respebt'to both said major and minor axes, and the
corner weld points are located approximately at the centers
of the straight, flat and acutely angled portions.



FIGURE 1 is a plan view in axial section of an apertured mask cathode-ray
tube in accordance with the inveggtpn. FIGURE 2 is a back view of the
faceplate and 10 mask-frame assenbly of the tube of FI-GURE 1. FFGURE 3 is
a partially broken-away plan view of a corner portion of a prior art
mask-frame assenbly. FIGURE 4 is a partially broken-away plan view of a
corner portion of the mask-franme assenbly of the tube of 15 FI GURE 1.
FIGURE 5 is a sectional view of the corner portion of the mask-frame . -
assenbly taken at line 5-5 of FIGURE 4. FIGURE 6 is a perspective viewsf a
corner of 20 the franme of the tube of FIGURE 1. FIGURE 7 is a partially
broken-away plan view of a corner portion of another mask-franme assenbly in
acgcordance with the ntion. FIGURE 8 is a partially broken- away plan

i®w of 25 a c E#ep FeYLR98f yet another mask-frame assenbly in

accordance with FDBURBVENLE04. pfa&URESwllﬁndeal|bé&tﬁ%hﬁo@ @@l or picture |
t ube ' s.envel ope 20 risi, ectangular

fexxxjékgf%%ﬁg?agis §3g£$§%9¥§ ﬁ%ﬁﬁ %} 8gcor 35& 5§ga nnel 26. The ‘*
faceplﬁﬁ%ﬁ%ﬁh@n includes two orthogonal axes; a major axis X-X, parallel to-

its w der dlnensggguﬁgszaigy hgébiogggg)?fagﬁ afgbgp& i 3pg Y parallel to

pt& narr ower di'mensi on m nor axes are
p

usua ver{
erfBRSkTErang asgembiy,af §ge tPBﬁgPﬁuEFﬁHBEails Z-Z of the tube which
passes through tPEGURBt®rigfatpareeakl 4beaﬁehhawa9nb%n0fv1bbﬁo&ane' 22.

ROA BOS EoPeE RRELESE, G6.a PrAGr, AFE nASKsERrBe pBAE Wannol 26 by a frit
naterlal 27. A FIGUREC#| is aapanﬁmhhhynbrokeh-away plaeewid® of | ocated
the 'ﬂﬁaéofnﬁraﬁgrﬂioﬁthf@ﬁ@pﬁééﬁ-frame assembly of the tube of
1S5 FIGURE 1.
FIGURE 5 is a sectional view of the corner
portion of the mask-frame assembly taken at line 5-5 of
FIGURE 4. _
FIGURE 6 is a perspective view of a corner of
20 the frame of the tube of FIGURE 1.
FIGURE 7 is a partially broken-away plan view of
a corner portion of another mask-frame assembly in
accordance with the invention. |
FIGURE 8 is a partlally broken-away plan view of
25 a corner portion of yet another mask-frame assembly in L/
accordance with the 1nvent10n
FIGURES 1 and 2 1llustrate a color p1cture tube
18'having an evacuated glass envelope 20 comprising a
rectangular faceplate panel 22 and a tubular neck 24
30 joined by a funnel 26. The faceplate panel includes two .
orthogonal axes; a major axis X-X, parallel to its wider i
dimension (usually horizontal), and a minor axis Y-Y, i
parallel to its narrower dimension (usually vertlcal)
The major and minor axes are perpendicular to the central
35 longitudinal axis Z-Z of the tube which passes through the
center of the neck 24 and the center of the panel 22. The
panel 22 comprises a viewing faceplate 28 and a peripheral



28.- The.screen 32 conprises an array of 'phosphor lines 5 ext endi ng
substantially paraIIeI to the mnor axis-Y-Y of the tube. Portions of the
screen 32 may bé covered Wwith a |i ght absérbing naterial in RCARBOgISEKNOWN
in the art. A nmask-frame assenbly 33, conprising a novel apertured col or
sel ection el ectrode or shadow mask 34 attached to a novel 10 L- shaped
frame 35, is FiABYALPY FbdRvadluBPhihicheisasenled te Hhedfuanelndé gﬁaced
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RCA 80, 587 frame 35 includes two flanges 36 and 37. The first flange
36 extends toward the screen 32 and approximately
parallels the central longitudinal axis Z-Z. The second
flange 37 extends inward toward and approximately
20 perpendicular to the central longitudinal axis Z-Z. The
mask 34 also includes a peripheral skirt 41 which is
telescoped relative to the frame flange 36.
- 'An inline electron gun 39 (illustrated
schematically) is mounted within the neck 24 to generate

N 25 and direct three electron beams 38B, 38R and 38G along
coplanar convergent paths through the mask 34 to the
screen 32.

‘The tube 18 is de51gned to be used with an
‘external magnetic deflection yoke 40 surrounding the neck
300 24 and funnel 26 in the vicinity of their junction. When
' appropriate voltages are applied to the yoke 40, the three
beams 38B, 38R and 38G are subjected to perpendicular
magnetic fields that cause the beams to scan in a
rectangular raster over the.screen 32.

35 . FIGURE 3 shows a corner portion of one type of
prior art mask-frame assembly 33' including an apertured
shadow mask 34' attached to a peripheral frame 35'. The
corners of the mask 34' and frame 35' are rounded, and the



mask 34' is welded to the frane 35 at a point 44 on the carner. Because of
the bends in the nmask 34' at the:corners, the mask 34' is relatively rigid
in the corners with very little flexi b+5-|-ty The enbodlnemeA(ﬁo;WS
present invention provide greater corner flexibi lity than this type of
prior art structure and do not require cutouts and tabs, as needed by sone
ot-her priomagk 3&'r st wedsled I T@URES: Ar@neidb b athoa poiEntietdion diet he

novel 10 SEHall aBAsaAY i iWedd tdDad haclhy e ioti ceable, © =

di fferences of the ng nask-frame asse romihe prior art assehbly

33" of Fl GORERSLS e tmEESHTs 3406 a?%l%"'t’f‘é?]g‘htﬁg’a%oﬂlﬁ hehe Fornerar e |
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radi al, fl exibili the prioy,art_mask-frame assenbly 33
of FI&dRe B2 %eéﬁl%tqs(ﬁ?%IX@M&% p{'%’r al T8 MK the corner and
rel ati ve t maticedibildtenldicfifprericed)co frathe imo\am]:rmm frame casserfivhy | 33
varations fgom %S&r% | .pcat e r f ts on
mask expanS| on anciﬁ(r:lorgn;\qﬁgaéj% 3% |¢1Pt e novZ?l a'l:ék&?rgn%ﬁ%ssenbly)
33, the |o@aQQﬁ1aﬁetsﬁ;q&9hteﬁsQadtthst¢Qﬁnﬁﬁsxﬁzsw¢ﬁ#n¢%tq@tf@s thet i calw/
t hereby redioimer .t Ulhd OFiitEte FRdngE | 36150 £ hghe "Biyarhé wusedtm Feamat i ons

1 ext B8 | ¢ PO d 5 trkighi o rfldvf‘é‘ér‘f‘ AiFEaLg rangetefed £ 300at 2y he
truncat ed dmr berth ﬂw:rméjaméxis t=-X sed relsel hinon dxis Y<€¥i stAnce to mask
expansi on %%q'iﬂl{éeirae.lf %&ticﬁ?sofmﬁ}fe d&mé@w mask 34 conforms to the

shape of the first flange 36 and is telescoped thereon.

The skirt 41 of each angled corner portion of the mask 34

20 is welded to the truncated corner of the frame 35 at a
point 46 located approximaﬁely at the center of the
straight and flat frame corner. The weld also is located
near the distal end of the skirt 41 to permit maximum
radial flexibility. '

25 In the prior art mask-frame assembly 33' of \
FIGURE 3, the location of the weld 44 peripherally around
the corner and relative to the distal edge of the mask is
somewhat critical. small varations™ from a predetermined
design location can have large effects on mask expansion

30 and doming. However, in the novel mask-frame assembly 33, 3
the location 6f.the weld 46 at the truncated corner is not Y
as critical, thereby reducing tube-to-tube variations that i
may be caused by variations in mask-to-frame welding.

This advantage results from the greater flexibility of the

35 ' straight flat portion of the mask skirt 41 at the
truncated corners. Such flexibility also results in less
resistance to mask expansion and, therefore, less mask
doming.



- 6- RCA 80,587 The mask *skirt flexibility at the truncated
corners can be tailored by varying the length A of the straight flat
portions of the’corners. A shorter lengtl6& will result in | &R 80,587
flexibility, and a longer length A5 wll result in greater flexibility.
I'n sonme applications, the truncatiqn of the nmask-frane assenbly corners nay

resul t in undesirabl e nFBEoPASK skist flexibilifycalsdhs tywndated bility
of tHie cornergerné§hcahchepitanilogeddbyd&ad9inOitRd lehgthld ofmadid i cation

of theutruncatged coyper f _a_mask-fr assenbly 48, .as.shqwn i.n Fl E 7.
The mask.r ankEEetahb §1a8 PREFGODE Bl FhaoRorRSEss0 & SHBHAFL Jeath A

L- shaped periwhE>l atesudteii?lesBadlexdbiddtyf, tamd madlorigeand eastinidl y 48

i ncl udes ¢ hree: { it y+15 nse ' .qt:al ght flat segnents 54, 56
and 58, e§| gfl%gigﬁégég %éu?gﬁéggzg?g%%%?Fﬁaﬁggpect to the mmjor and m nor
axes. The mask 50 is wefBegome ﬁﬁ?lﬂﬁéﬁé%:at%éimqmngd&ﬂer poi nt
cantrol l'ed by S5t TEERE asBendlycicornebs’ e FRARL 1P MBI 1 ne
segnents. Altlhbﬁﬁﬂphﬁﬁiﬁﬁos’%- &g@cm&d%%&@seﬂm*ﬁ} it¥ afedhe
showg withdt h@oﬁﬁéks}( ‘3-} s&ehpﬁdcﬁ‘bphohgglsflb@?bdmh:bﬁﬁnmm@??ﬁafners al so
may be In_ g, oask:franme sse - ere mas . .S

tel escogitg m‘!‘ﬂ&hﬁﬁé"%?%@ég“? ?Mcéﬁéﬁ&%qeﬁ%@ﬁe“@s’ﬁ'#ﬁ%e assenbl y
33", the nmaskasgémbiydé4spnasosbhdwnl ighFIGURE.T.er Theamask- fivames 35" so
that a gap 62a§§éﬁf>i%b§§‘r"§§%1§§%s”%§ %h%ﬁbﬁ%éﬂw attached'&Ppose of

the gap 62 is to per ) mask expansi on. Attachnent of the
mask 34" to theshapgd psripbeFade fxame $i2es 1of 308 n the mask

skirt that exhgsR-gphier dk¥ehdl§0RB2Ghclidey Alre®d intigrdlati vel y, the |
(12 SO PELSaLaRRg SESTAI A o el LU b SN PADS,
i nventi on andwhtehr abedakatelybahgled iwd thn respecstncto the major and
' minor axes. The mask 50 is welded to the frame 52 at the
approximate center point 60 of the center segment 56.
Spécific microphonics problems'can be controlled by
20 appropriately tailoring the lengths or angles of the
segments. _
Although the above-described mask-frame assembly
33 has been shown with the mask telescoped over the frame,
. ‘the truncated corners also may be used in a mask-frame
\ / 25 assembly 33", where a mask 34" is telescoped within the
frame 35", such as shown in FIGURE 8. In the assembly
33", the mask 34" is dimensioned slightly smaller than the
frame 35" so that a gap 62 exists between the mask 34" and
_ frame 35". -The purpose of the gap 62 is to permit room
30 for mask expansion. Attachment of the mask 34" to the
.ﬁ" frame 35" is made at flutes or embossments 64 in the mask
i skirt that extend outwardly to contact the frame 35". '
Alternatively, the frame could have tabs or embossments
that extend inwardly to contact the mask.

“«)

35 : The illustrative mask-frame assemblies according to
the invention and described hereinbefore aid in reducing
shadow-mask doming during tube operation.



- shadow dom n ng tube operation. - -7- RCA 80587
CLAINB ure tube including an evacuat ed envelope haV|ng a
rectan
Iongit XI

anel with mapor and minor axes, gtxxgnggd
sai d tube passing through the center of said faceplate
panel 5 perpend| cuI arly to the major and m nor axes, said facepl ate panel
I ncl udi ng a shadow mask having a peri pheral skirt'conforning to a flange of
a peri pheral ctaamg:nounted in said panel, said skirt and said flange edch R

approxi mat el y"pararleling said _central Iongltudlnal axis, and said skigyg 10
bei ng wel ded at vari oud -poiPneoliorc Pdgituge twb@orilmlsidlmgsaard d\rmya,ed -

wher.ei n sai deﬁ’&é?éo BAna¥ifef aa¥R RaT1aY i) mt{&
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portions of said irt at the corner f sal ortlons c# sai d

fl ange at thénéoWhBP§ BKeEai @ AR ey Qﬂﬁ%ﬁ%ﬁﬂhakIﬁﬁlﬁuﬂfeﬁARQﬂgﬁhﬁmled
15 with reswassingbthho&%dtm Qentied mﬂwerawq%ceqnchﬂéwq:@rmner wel d

Poutely ngl BEBSRERERIAXIV RE Yol madBe B0 Mo et m Al fasen baters
wher ei n eachpafelaidciudingha, s&ﬂadowamés&cwa&imgangIp@i-mdrmsskﬁ:ﬂ)ounded
Scutely angl SORESTRIpALsel p°Eadnge B AT BT ERCT A e melind S H" o7
A col or p|cta&bdtnbaeiubsaaﬂtﬁ&lm$-a@dhOEedhuahmga(tnnhwdpprquﬁateﬁxwence
to; Figures farz1f8¥ifig 8aif ¢entral YonTitddind1Claxite WO skirt
10 being welded at various points including its corners to v/
said flange, wherein said mask and said frame each has o’
truncated corners such that portions of said skirt at the
corners of said mask and portions of said flange at the
corners of said frame are straight, flat and acutely angled
15 with respect to both said major and minor axes, and the
corner weld points are located approximately at the centers
of the straight, flat and acutely angled portions.
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2. A color picture tube according to claim 1,
20 wherein each of said straight, flat and acutely angled
portions is bounded at both its sides by an integrally
consecutive straight, flat segment also acutely angled with
respect to said hajor and minor axes. | i’j

3. A color picture tube substantially as
hereinbefore described with reference to; Figures
4, 5 and 6; or Figure 7; or Figure 8 of the drawings.
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