2160354 - 1- [err] - : COLOR PI URE,I)g%BEA—iAVéNG
| MPROVED SHADOW MASK Thi s |nvent|on relates to color pictur&i pfgth

type having a slit- aperture type apertured shadow mask 5 nounted in cl ose”
relation-to a cathodol uninescent |ing_screen of the tube-me-sgadd.cularly,
to an.inprovement in mask aperture colum spacing within such t'ubes. Most

col’or pidture tubes prese0pLYRDEIICTURENIUBE HALING CIMBROVED | | ne
screen-slit mask type. These 10 tubes JRADOW MCaIIy contour ed facepl at es

th | f t d
Spheri cal 1y contoured oo abbVEREIGTLirARAr I S ok icBite e BER oot
The slit-shapde afpe uhaving susﬂlmﬁmmLEearMﬁJeﬁpemtmdlnsnhadbﬂt mask
substantial | nddn@edatheb1088 Feials Scd)f tmﬁdﬁlﬁ.m\gg&éégéﬂﬁefﬂsr al

col or pi cture tube nodifications ave een sugge
modi fi cat i onsSTEEER nefy Faeeplhte 2pshe P aIHBU R i HAPEPYeNestt ha

i I'lusion of fasdkespsertued tobamiOs 1fn ahtgﬂm Ssd&lﬁctwe@ in our pending
applications nos. 21362Q0A, 2136198A 42A The Efjfl e‘:ﬁl ate contour of

the modified tube has cuP%ht GPECK gﬁ'é’ i P8t 8xes of the
facepl ace pamspufactusedoasphefi the ]Juna qmﬁéar-rse]dl.tentnsk nemedes'ﬂ:hebed

e these .{aﬁé‘%ls Pﬁgglegglrlgh que sueg.‘gt aér%{lall 44 eLeh'f

pl anar orl@t VI sua y planar. Th order to

obt ai n thls|ﬁQﬁﬁ§n%r°§u§§¥bﬁ@9&ﬂp}ﬁﬁiﬂﬁﬂt[ﬂﬂﬁ%ﬂﬁﬂkﬁ thereon, | ands

necessary to Jaewhde sprepiaht1Raednt¥red ﬂ%ﬁ’%ﬂéﬁtﬁé@%h&&oﬁ%aék@
axis that is eater at the sideS of the ag: th at _the center of the

page} . Such Fchp tRepPRYesAShe 1&‘%‘@ FPeBEREES BRobl em
i nvol vi ng shasiosh nasbleshape apdanged Wre collumis tthalsubstageiaylyn the
shadow ma]eg p3§rallel the minor axis of the tube.

Recently, several color picture tube
modifications have been suggested. One of these _
modifications is a new faceplate panel contour concept
which creates the illusion of flatness. Such tube

20 modification is disclosed in our pending applications

nos. 21362004, 2136198A and 2147142A. The faceplate

contour of the modified tube has ciirvature along both the
major and minor axes of the facepl: 2 panel, but is
nonspherical. In a preferred embodiment described in
25 these applications, the peripheral border of the tube
-/ screen is planar or at least visually appears to be
substantially planar. In order to obtain this planar or
substantially planar peripheral border, it is necessary to
form the faceplate panel with a curvature along its major
30 axis that is greater at the sides of the panel than at the
center of the panel. Such nonspherical shaping of the
faceplate panel creates a problem involving shadow mask
shape and aperture column-to-column spacing in the shadow
mask.

35



o~ RCA 80,908 In the first line screen-slit mask type
) b X he shadow masks were al nost spherical and the separation of the
t aperture colums along the maj or~%mxXis (hori zontal seB@gAatﬁooﬁ)O&/vas
st ant . over the nmask. 5 However, sone later tubes of this type

i ncl yded a shadow mask curvature and, incorporated an
aper?ure col utm spaci ng%%%{%ﬁg‘m € sFxeen-plit magk sgpsosubessyed
to A M. Morr éhe @hélﬁﬂwalaﬁmwek@?&hlxdasts@h?ﬁ@&ltaﬁﬂsthéhﬁeﬁai‘c(‘?lt]@@n
bet ween cente ¢ f peXels es_increase rom
center-to- edge o;ﬁt%heﬁdr?aad@k %Itﬂ S mcreasermﬁ'é %g&i ﬁ% t’ﬂﬁjﬂﬁj 815 s
general ly as réa@mlofsem#amlgmm@s rhedd heoms bamt asver the mask.

col um-t oscol Heme%&m %nien 1t Yiifess W A1 avllggy PLAORGALHPES MGG .

ermtted to var uare of the distance
Ito he curvat ur e™ Gﬁy‘t 5&415\3’&"‘{43:“6%3 RRd cireerperabed anaspeptulrec

| ocation or peolmm @bardiagswraﬂ:@aﬂmdiﬁa:adéh@hm”w e P‘Qtéﬂtt hét 1§Ee3§6r een

is formed b hic p that S&5y t he phot 6
mast er . Ho&eggfgnghog[?c?‘n f% @%%3‘%3 %ieaﬁ%g%low ﬁﬂsEuFEduces
its stiffnesslaker ﬁ@b@@sew mbaﬁwe&m cersterilineg bEbadgaceati on.

Thereforgg th%oi%ﬂﬂ%%@???gfﬁ%r tsh‘ixfé%a%étlftsﬂacl# aé%xit%%a{:] ?éugféfh%}’;e

contours simlar to the te contours
general |y desBaskad @Rlﬁhémea%m é@langthe\ma jont axhs ngen@tad2§oA.

However, t hat agpphieC alquared OFS tha! dlisdrite %x%ﬁ?a‘.ﬂé Cn £AGA! E forgagke

cont our and doe not teacE_ a speC|f|c aperture col umm-to-colum_ spacCing -

varj ation for® 2FdRg i &Ehe ingvel| sipstantbalhy Bpabang
30 “variati olmbesewempea'm«ttbdr tioh vy e rehe sdquiré Ovf Sthéhaistahee

tsﬂg(rjgw' rsra §k26§?°£“3§h‘ ng%&f%é‘ér © Y WG W 8885 gkfwouﬁeha\r}et h'e
to be decreased to obtain acceptable location or packing
of the screen lines. It should be noted that the screen
is formed by a photographic process that uses the shadow

"mask as a photo master. However, reducing the curvature
20 of the shadow mask reduces 1ts stiffness and increases
" distortions of the mask durlng tube operation. Therefore,
~ the shadow masksfor the new substantially planar tubes
- have contours. similar to the faceplate contours. Such
" mask contours are generally descrlbed in the
25 above-referenced Appllcatlon no. 2136200A.
\ . However, that application does not provide a spec1f1c
- equatlon for mask contour and does not teach a specific
’-aperture column-to-column spacing variation for such mask.
In any event, the prlor column-to-column spacing
30 varlatlons are unsultable for these newer mask contours
'Therefore, there is a need for a new aperture
column-to-column spac1ng for use in the shadow masks of
_such newer tubes.

In ‘accordance with the present invention, an
35 :merovement is made in a color p1cture tube having a
sllt-aperture type shadow mask mounted therein in spaced
relatlon to a cathodolum:mescent line screen. In the



¢

In accordance with the present -invention, an 35 inprovenent is nmade,ip a
color picture tube having a slit-aperture type shadow mask nounted theﬁeln
in spaced relation to a cathodol uni nesgent |ine screengchngbhgog -3,
RCA 80, 908 i nproved tube, the spacing between adj acent aperture col-Grms

i ncreases from center-to-edge of the shadow mask by an ampunt which varies

' as appr oxiinpmivyed heubeur the pspecing beewdent addacknemapbetagst er of the

mask. 5 u 0 pagi a a n’ rn1ts shapi ng of
the shadow Hstg gt tE % ?%% %%g?oégﬁé?é gB E&gé ék 88 F feMoPash s al so
vari es as B¥ famangineiwhiehf variaspaseapprodinagedy thentohetbenter of the

mask. |n theesk € nase dfstance from thkCEBRtdri SearRbaRakkew, partly in
axi al section, of a shadow mask col or picture tube incorporating a novel

shadowp nesk in accor §a6de faurth ierder snacing srariatieon peswitdat cl ai ned

in Divisi ogRhpfAg! bEaithe) FHAdRA M6 s(oq%a?@gtﬁ%)coﬂéour of the maEkGURE 2
Is a front ¥|eM/of t he ,facepl,ate of the color &éure fube taken at line .

2-2 of FI EPMRdCT aXis &%ﬁﬂ)d‘?ﬂf’xﬁ%ﬁ%fﬂ) BHens9Fi 5k contours
of the facgpheth power of distmjce from twch:t@rlobfhehm maskaxis, 3b-3b,

cross-sections of FI FIGIRE 4 is a front view of the
shadow nask of the CEHRQW§ 4?%WQQQﬁmaof FIGURE 1. FIGURE 5 iss a conpound
vi ew 3®owi ng the suri‘émm ds a glamhaisgwdartkk to akbabsj or axis,
S5a-5a, theggl 5 3.33&

of FI GURE ﬁ %éaa%%égkgfgﬂgﬂPargéﬁg |e.tu£§:é$Pe %ﬂééﬁﬁ&f&EQﬁéken at
circles 6 ando?elrshpdowlmabk iof alelcdridante WiGHREM: ipresentaph show ng
aperture cohylRel 8aChi 1SR ehdt s 1 ‘DL VA SYRLT Ad¥Plcation

- No. 880!:66(3@ aososn). _
15 ' "FIGURE 2 1s a front v1ew of the faceplate of the

color plcture tube taken at line 2-2 of FIGURE 1.

FIGURE 3 is a compound v1ew show1ng the surface
contours of the faceplate panel at the major axis, 3a-3a,
and the minor axis, 3b-3b,'cross-seCtions of FIGURE 2.

20 ' FIGURE 4 is a frént view of the shadow mask of
the color plcture tube of FIGURE 1.

FIGURE 5 is a compound view show1ng the surface

contours of the shadow mask at the major axis, Sa—Sa, the
_ minor axis, - 5b-5b, and the dlagonal 5c-5¢c, cross-sections
25 of FIGURE 4. - | u

FIGURES 6 and 7 are enlarged v1ews of the shadow

mask taken at c1rc1es 6 and 7, respectlvely, of FIGURE 4.
' FIGURE 8 is a graph show1ng aperture
column-to-column spacing varlatlons in a conventional
30 spherical shadow mask and in a shadow mask accordlng to
the present 1nventlon.

FIGURE 1 shows a rectangular cathode-ray tube in
the form of a color plcture tube 10 hav1ng a glass
envelope 11, comprlslng a rectangular faceplate panel 12°

35 and a tubular neck 14 connected by a funnel 16. The panel
comprises a viewing faceplate 18 and a perlpheral flange .
or sidewall 20, whlch is sealed to the funnel 16 by a
glass frit 17. A rectangular three-color
cathodoluminescent phosphor screen 22 is carried by the



30 .;aio__h'e__ri cal shadow mask and in a shadow mask according to the present
inverﬁ.i,on. FIGURE 1 shows a rectangul ar cathode-ray tube in the formof a
col or .picture tube 10 having a gl ass envelvde 11, conprising aR€ac8angoBar

- facepl ate panel 12 35 and a tubul ar neck 14 connected by a funnel 16. The
panel,.conprises a viewi ng faceplate 18 and a peripheral flange or sidewall .
20, which is séd&F t%“i’%&?lﬂﬁe@helﬁfﬁﬁﬁ%l@?-%sksf riThe 7screeretsangul ar

th’r'egbcglogr . Catplredid nah']_ne&c_eﬂrh‘f]nepffmuﬂ'_ a, sefEent ti?eh ﬁ_ﬁogﬁﬁéf;eﬂilby?the I -4-
RCA 80, I nney. sace Qof e facepl ate The screen,is prefer a
li ne screen, w%f%%%‘{éi‘fﬁég%ﬁ%ﬁa%@%ﬁﬁ#%ﬂ STDSTRRIRPT 3E4St 1 ET¥ ¢ o
the ninor axisQfythe dubehd namwal rur netie tplare qf FMEGURE FlL JHURRA Iove
novel 5 nulgti - et W | _ Ot ( '
removabl y rmun?%g't,:tvl\'/i ta%{érfq% ﬁ%r% zgaelp at@p%nﬁéé%%i%%@ m%%oég"ééc%]a

‘relation to thé4dSediftmeyabdy maunted widthign the Daceplate pamehui2 cinly
by dashed | i nepriedeftiedined spadedirelldti iU SchaVi ddidert NE2 Neckn 1fni Pnd O

generate and dinect three electrgon bea 28 al o initiall op] anar
conver gent. pat I‘?&%W@ﬁ‘gﬁ%@%rmég‘% tﬁ%%% gQY %‘%‘é‘ibﬁ“&%’s otn
FIGURE 1 is defIGURE tlo he wentrally arountest nel thigynelié metsit | btton yoke,

such as the 159en3é%q:hegg O%’%&?%ﬂﬁéé%"%&%ﬂ PN 4 1 gk 14 and

. old ¢
funnel 16 in the nei or -therr junction, for subjeciTng®the three
beams 28 to vellﬂl@&laiéﬂd'%]i%ﬁ gonverdgent pathe through the masks24 to

horizontal |y i Rhieh@cdiee@Ctai2on of the najor_axis_(X4X).and vertically in the
20 odrmection of (e g6l 254 O Ve AR 'Fh Mt fried SR 308 M
12. “The peri pheighofan lexteamnal  hAdnetic defidatigre yokd, such as the
15."yoke 30 schematically shown surrounding the neck 14 and
funnel 16 in the neighborhood of their junction, for
‘subjecting the three beams 28 to vertical and horizontal
'magnetid flux, to scan the beams horizontally in the.
direction of the major axis (X-X) and'vertically in the
20 direction of the minor axis (Y-Y), respectively, in a
 rectangular raster over the screen 22. o _
. _ IGURE 2 shows the front of the faceplate panel
12.. The periphery of the panel 12 forms a rectangle with
slightly curved sides. The border of the screen 22 is
25 Shown_with dashed lines in_FIGURE 2. This screen. border
\ ' is rectangular. T | . |
. A comparison of the relative contours of the
.egtgribr'su:faCe'of the faceplate panel 12 along the minor
'aXis{;YéY; and major axis, X-X, is shown in FIGURE 3. The
30 exterior'surfacé of the faceplate panel 12 is curved along
_ bdth"the major and minor'axes, with the curvature along |
~ the minor axis being greater thén.the curvature along the
' _majotwaxis in the center portion of the panel 12. For
'éx§mple, at the center of the faceplate, the ratio of the
35 radius of curvature of the exterior surface contour along
the:ﬁajor.axis to the radiﬁs of curvature along the minor
ékis is_greater than 1.1 (i.e., there is a greater than
'10% difference). The curvature along the major axis,




- slightly curved sides. The border of the screen 22 is 25 shown with _
dashed lines in FIGURE 2. This screen border is rectangular. A conparyson
of thé relative contours of the exteri-g- surface of the fqggpl@@eg@@ne1 12
along the mnor axis, Y-Y, and mgjor axis, X-X 1is shown in FIGURE 3. The
30 exterior surface of the facepl ate panel 12 is curved along both the

maj or and Imweweaxeas wiutch flles sc iy ather eealtrgl tﬂurtmomroﬁxtme bei ng greater

than the cyerabyoeeano stRe NG S b RGP £TeRor el pLed e pane

For exanpre e~center o
radi us of &brv¢higr enef emb@deﬂmﬁ.ommm ca,ﬂroquﬂgetmmmﬂaj or aX| s to

the radi us,Qf sCURMAKURBeAlRR@S! INF HHROTFA0d dﬁergrie@t IF@flng i e ma.] or

t here |s aggreatir t han 10%7di_fference). he curvature

axis, neral curvature algng dheo@inaRnaies. | Whih thEs desigme
cent ral potheoetentralle pbatdpmiiof ahe ifadegiste rbaoniée ﬂmeeeﬁi the -

e Bges BPATRD ReoBRARER Y He. Aol R A BN LIRS fieS; Do
~ the minor edges Wit thehiscreen die ts@mnmnmrmm pianenemerépl ate
becones flgkk¢he ‘élh'ssttt'ASbﬁg%g.n&? ﬁcé&i{?ﬁl@ﬁeg ntst a_Ce at the

edges_of the screen li1e su de I ne a

substbﬁtlaiF?ePec@&ﬁg§P§¢ﬁ&9wﬁﬂ¥¥ﬁ£uﬁﬁnﬁkﬁﬂg:ﬂhe ¢4#99nathSsurface
curvature gboagtelde tdi ameddh ithes regisidilch YewKiden Nend r@isférénme bet ween

enbodi ment SUFREBE oA ra P iy TS Bn Tl ML | Hed” oobhe S AEPEFERET ¢ ha
the curvat embodimenty h&henjourvatiure ralidmy 4tthe ntiedr sdxjwris oat okbout W
[oec?! She 4P, pHeter ] e Mosdelaid o Wb s OP) S F 0 TRART,
the elBes ﬁﬁnFﬁélsépé§A°n of the faceplate.
By us1ng the dlfferlng curvatures along the
major and minor axes,_the points on the_exterlor surface.
of the panel, directly opposite the edges of the screen
22, lie substantially in the same plane 'P. These
20 substantially planar p01nts, when viewed from the front of
the faceplate panel 12, as in FIGURE 2, form a contour
line on the exterior surface of the panel that is
substantially a rectangle superposed ‘on the edges of the
screen 22. Therefore, when the tube 10 is 1nserted into a
25 television receiver, a uniform width border mask or bezel
can be used around the tube. The edge of such a bezel
that contacts the tube at the rectangular contour line
also is substantially in the plane P. Since the periphery
border of a picture on the tube screen appears to be
30 planar, there is an illusion created that the picture is
' flat, even though the faceplate panel is curved’ outwardly
along both the maJor and mlnor axes. :
: FIGURE 4 shows a front view of the novel shadow
mask 24. The dashed lines 32 show the border of the
35 apertured portlon of the mask 24. The surface oontours
along the major axis, X-X, the minor axis, Y-Y, and the
diagonal of the mask 24 are shown by the curves 5a, 5b and
5¢, respectlvely, in FIGURE 5. The mask 24 has a



22, e substantlally in the sane plane P. These 20 substantially planar
poi nt\s,, when viewed fromthe front of the faceplate panel 12, ‘as in Fl GURE
2 forma contour line on the exterior surf@ce of the panel thRCAi 80,908
substantially a rectangl e superposed on the. edges of the screen 22.

Ther ef-ore, when,.t t ube 10 is inserted into a 25 tel evi sion receiver, a
uni f orm mi dt h ﬁ}ré;%,r Ve RnPel B3 JiRrIPH RS h'éhﬂl]béJ-On‘Ihétédge

of .such a bezelmmimi a:um.act'l'hé reoritdier adldrig ﬂ@@tmﬂéﬂ:aéxi?@nﬁ%”a' 5NegALSO
i s substanti al |y ea%e % Since the pheilx éder of a pict ure on
the tube screer appears 6 HFeare ?em"i‘ IPF I FER B  created
that the pictucdingvatucg atevde tsmi@ Qflethelcmmslate Thmetonsounryfdsuch a

outwardly &gl ongn@iow nlxs Vi ew
of the novel s%adow mask ]g?&{ %%ﬁ%&ﬁ(nes w%vft?@%%r%%égo&?he 35
apertured port M OF 3RS mESK 2 FUIVRAILR rFhcd brgewadinengirete neyer

zgxi tsh X- X, the abouly the Tentral ép’di'ﬁahﬁ? CB@QﬁH@'m ot *'&i‘%ikaﬁdf %r%ﬁé DYR
y e curves , e i ve e nmas as-a
- 6- %d&i% %’% ﬁ“g&g’rﬁ rc"t#%‘?ﬁ OTRE iRI P& ¥F18xi s t han
~along its m noHoxever, mec@nemrfmaddgr,t rtehemqa:giiaad shéibgh® alogdtthe '
curvat ur eqpear f V. des of
10ear malRSrC i vafr éhte@e #gﬁ:%s :taag'gfi FlLEE, aéovs%%t

the mask. The gontour of su can e ‘gerier al ned by
descri bi ng t he SH&teNCeyErom the minon A%iss Y¥ar gﬁsag‘mﬁllsh%ight elmvehe

about the cent ﬂabtﬁwi:‘el @t on a&hﬁrdﬁl@faﬁ“pﬁlarf&‘%@n@dcﬂ{eé agngsigircle
overtheremal[tl_%ﬁr of, thefg@or XISM res%flcally t he
sagi tal hei ght gﬁé‘tt e e m3sks tFRefourth
po of di st agusviartamet tnamlld@rl &ad theYminorSaptiiss el ghis i sudtheasli €6 ance
froman | #80! NanboRhale dy #5820 WA 4 T AAAGHe ' e CEOLEIr o) SLSKk
, perlphery and can include a curvature varlatlon as is used’
along the major axis. Such mask contour exhibits some
improved thermal expansion charécteristics because of the
1ncreased curvature near the ends of the major axis. The
_ 20 relatlon of improved thermal expansion characterlstlcs
from increased curvature is discussed in the’
_-aboirgéreferenced U.S. Patent 4,136,300..
_ ' Table. I presents the fourth order curvature of
' 'the novel shadow mask along its major axis, X-X, for a
'25,' tube having a 27 :anh (68.58cm) diagonal viewing screen.
Y The first column of Table I represents distance from the
minor ax:.s, Y-Y. The second column is the distance from
: __the :_m;:nor axis taken to the fourth power. The third '
| . column represents fourth power calculations for Z-axis or
'30 sagital heights. . Such calculations are based on the
' eql.}ation, Sagital height (mils)=0.1314x (inches)4



curvature parallel to the mnor:axis, Y-Y, is such as to 15 snoot hl y

the major axis curvature to the reqU|red mask . periphery and can |ncludefa
curvature variation as is used al ong tfe maj or -axi s. Such r@EslkeEIDUr " - 8
exhi bits some inproved thernmal expansion characteristics because of “t he

i ncreased curvature near the ends of the major axis. The 20 relation of
|nproved t her mal expansi on charact er T&BLES If rom i ncreased curvature is.

di scussed in the above-referenced .U.S. Patent 4,136,300.. Table | presents
the fourth order curvature of the novel shadOM/nask_aLong its mpj or axis,
X-X, for a 25 tube having a 27 inch. (68.58cm diagonal view ng screen.
The first colum of (Tabhesl) repreqqabﬁe@i§tance frqmitiye) m nor -axis, Y-Y.

The second col um |Z+L2§_2;;tance t he nlnor-gégééégfen to the fourth
power. The third c resen power ions for Z-axis or
30 s@gi tal heights. 8uch cal cul ation® are based or® t he equation, Sagital
hei ght (m|s)=0.1314x ginches)[err]. 4 -7- 0 ‘RCA 80, 908
TABLE | (1 nches) I nches)[err] (Mls) X . [err]
0.1314X[err] 5 0 - 16 -0 2 01
1 _ 02 . 3 - 16 81 23 10 = . - 81
10 4 256 331 o 5 _ - 625
82 6 1296 % 170 7%56 2468 315 8
4096 10 538 9 5. . 6561625 . 8628n . 9.5
8145 1070 Becguse of the ng_\égls appr oxi matle}d/ fourth

7 2401 315 <

8 4096 538 -

9 "~ 6561 862

15 : 9.5 8145 1070

Because of the novel approximately fourth
order contour, the spacing variations between apértu;e
columns that were used in prior shadow masks are
inappropriate for the novel shadow mask. Generally, the
20 a-spacing, that is, the spacing between the centerlines of
adjacent aperture columns, increases from_centerétofédge
in the novel mask as does the'a-spacing'in the pridf
masks. Such 1ncrease in a-spac1ng can be seen by
-comparlng FIGURE 6, ‘representing ‘the center. of ‘the mask, Y
25 with FIGURE 7, representing the edge of the mask. _
However, in the novel mask, the vériation'in'a—spaéing
differs in a substantial and important manner from such
varlatlons in prlor masks. ' '
_ The horizontal a-spacing between aperture
30 columns in the novel shadow mask 24 varies approximately
as a function of the fourth power of distance ftoﬁ the
-center or Y-axis of the tube. This fourth order a-spacing
variation is presented in Table II for a color picture
tube having a 27 inch (68.58cm) diagonal viewing screen.
35 In Table II, the first column represents distance from the
minor axis, Y-Y, measured along the major axis, X-X. The



order contour, the spacing variations between aperture colums that were
usedﬂrn prior shadow masks are i nappropridte for the novel shadow mask.
Ebnerally, the 20 a-spacing, that is, th®=spacing between tREAc8R:8PBi nes
of adjacent aperture col ums, increases fromcenter-to-edge in the novel
mask.-as does the a- spa in the rror masks. . Such increase.in a-spacing.
can be seen by Qiféh ESrERendiftaRee iBnthe Sirskecriymn 25
w th FI GURE 7, taleg eacentthetgfdsthetlec@wef thEheasklrwowIMn repikegent¥ch

nm;ﬁﬁertpso\rhasﬁlé\}iairér |ons n préi ﬂéE sks l?h% galﬁ %ﬂﬁa?%nggsggg %%ﬂt

bet ween ‘apert RAWe3D of «biskanrcen the novel shadow mask 24 varies :
approximately as a function of the fourth power of distance fromthe center.
or Y-axis of the tube. This fourth order_a-spacing variation is presented
in Table I} for a color picture tube haB2BREAID7 inch (68.58cn) di agona
vi.ewi ng screen. 35 In Table Il, the first colum represents di stance from
the mnor axis, Y-Y, neas ng the .Or _a4is, - 8-

RCA 80, 908 second col umm &éﬁ%@?@gts the(ﬂgégﬁﬁ e.in the {VFEF) ol umm t aken
to the fourth power.. The_tird colunn repXesents a caB@#l 8028 a- spaci ng
based upon a function of theyfourth power ofqgdistance. 53

TABLE I'l (Inches) - (I'nches)[err] (MIls) X -0 X err]
30+. 001X err] O | 10 - 3b.0 1 - 30.0 1
30.0 10 .10 2 2 ) 16 16 3030.8
33.6 | 30.1 4 3 256 g7 3035 30.1 625
N~ 4 256 30.3
5 625 30.6
6 1296 | 31.3
15 7 2401 -32.4
i 8 . 4096 34.1
9 6561 ~ 36.6
9.67 8744 38.7

o o Comparable data for a conventional .
20 substantlally spherlcal contour shadow mask of. similar
- size is presented in Table III. In this table, the first
" column represents the dlstance along the major axis  from
Kv/_ ' the minor axis.  The second_column represents the sgquare
~of the distance from the minor axis. The third column
. 25 represents a calculated a-spac1ng ‘based upon a function of
the second power of dlstance..



.6 - 1296 31.-3 15. 7 , . 2401

32.4 4096 . 34.1 9 ' 6561 366
9. 67 8744 38.7 Conpapabl e data for a comeantgigoralg 20
substantial |y spherical contour shadow nask of similar size is presefited in
Table I'l1l1. In this table, the first colum represents the distance al ong

t he mej or axis fromthe mnor axis. TABBES&Cand col utm represents the
square of the distance fromthe m nor axis. The third colum 25

represents a cal cul ated a-spaci ng based upOgaa function of the second power.

of distance. ~ -9-  (Inches) REncBes908 TABLE I(Milginches) .
(I'nches)[err] . (Mls) X _ %Ferr] : 3@Qt0@3&2[err] 0

0 30,05 —/——— B A T 30.1 2

4 30.4 3 0 9 0 30.9 40.0 16

31.6 55 25 1 - .32.4 19. - 30.1 6 . . 36
33.5 7 49 2 - 34.8 84 @% 4 36.2 9 -
81 37.9 9.60 92.2 . .. 38.9715 - FI GURE
8 shows a graph of the ac3ual a-spacings9presented in30al¥le Il and in Table

11, for visual conparisog. The a-spachigg of the conygntd onal shadow mask
begi ns increasing near the mnor .axis and continues increasing toward the
edge of the mask in rathe? snmooth 20  #&8shion. Howew&-2 the a-spacing of

t he nawel shadow nask 6 36 33.5
| 7 49 . 34.8 B
8 64 : 36.2 N
9 - 81 37.9 |
9.60 - 92.2 | 38.9
15 . FIGURE 8 shows a graph of the actual a-spacing$

presented in Table II and in Table III, for visual
comparison. The a-spacing of the conventional shadow mask
begins increasing near the minor axis and cbntinues
'increasing toward the edge of the mask in rather smooth
20 fashion. However, the a-spacing of the novel shadow mask
is relatively constant throughout the center portion of
the mask and increases mcre'répidly approaching the sides
of the mask. | . ' ' _
' The a-spacings of the novel mask at N\
25 cross-sections parallel to, but off of, the major axis
also vary approximately with the fourth power of distance
from the minor axis, although in a slightly different
manner. Table IV shows data, comparable to that of Table
II, for a cross-section_of the novel shadow mask near the
30  border of the apertured pattern (Y=7 inches) which
parallels the major axis. For cross-sections between the
major axis and the ¥Y=7 inch parailel cross-section, the
_ qoefficients of.X4 lie between .001 and .00126.

J




‘
is rejratlvely constant throughout the center portion of the mask and

i ncre®ses nore rapidly approaching the sides of the mask. The a-spacings of.
the Movel mask at 25  cross-sections paratl@+ to, but off of, RERegfBibek
axis ‘al so vary approximately with the fourth power of di stance fromfhe

m nor~axis, althoughin a slightly different nmanner. Table |V shows dat a,
conparable to that of Table I'l, for a crBABLECEYi on of the novel shadow
mask near the 30 border of the apertured pattern (Y=7 inches). which

parallels the major axis Cr\0SS- sec 0 bef ween the major axis and
the Y=7 inch parallel cr os(sIFgélc s|r)on t he g@?ﬂ:l ents of (Mil$k between

.001 and .00126. -10- X 80, 908 TABig Jdﬁiéég?es).
(I'nches)[err] - - (Mls) X o 0 X[edr 50 err] O
.0 g 3005 1 30. 30.0 2
16 . 30,.03 1 g1 - 1 30.1 430.0 -~ 256
30.3 5 . 625 2 '30.8 1014 | $
1296 . 31.6 7 3 2401 33.0%¥" 4096
35.2 9 - 'B561 38.3 9. $3  874430.1 41.0
-11- - RCA:80,908 €LAIMS: 1. A @@leor picture tupeq ncluding a
shadow S 5 625 30.8
0 6 1296 | 31.6
. 7 2401 3300
U 8 4096 . 35.2
9 6561 - 38.3
. 9.78 8744 41.0



mask ‘nount ed adj acent- a cat homﬂ& m nescent |ine screen, said shadow mask

~including a plurality of slit ﬁlﬂﬂ m,j therein | ocated in col ums?
wherein the spaci ng between a col ums i ncreases from i

center-to-edge of said shadow mask by an amolnt which varies as

approximately the fourth power of the distance fromthe c e aid
shadow mask. 2. The tube as defined in tiilﬁ]l wherei n ﬁﬁé %QH%BE

said nmask along its major axis varies in sagital height as apprOX|nately
the fourth pgﬁ@gggi*the di stance fromthe center of said shadow mask. 3. A
col or pictur ncl uding a shadow mask nounted adjacent a

cat hodol um nescent |ine screen, said shadow mask |nclud|ng a pIurallty of

slit-shaped apertures tferaAnc$f5@1§gct@r€o£#g% ind¥65Sh shaaa?lsald'

bet ween adj acent aperture colums i'hcreases m cent er -
shadow nask MBASkh RaRAkRd v#ﬁl#ﬁ%%F|%sc%Eb9§91“@}%¢§°9§taliﬂﬁcFF6ﬁ3§ﬁ t he

fourth DOWEFsﬁldfEhé&é%Eﬁﬁﬁkfiﬁ@lﬁ&ﬁn@eﬂtﬁlu?éliﬁydoﬁhéﬂﬂﬁhgﬁabedsald
function being a coefflé‘}llent ti

t d d
coef ficient ?Eﬁl%rﬂggagﬁgt+€ﬁé°€?£§§?dwﬁﬁ§ﬁi9hgﬁeaF82gaP§?:eI
to but off (ﬂbexwagnwadaaeent speriturs kcobhamnsnindeeanmesr fasms. 4. A col or

Pheture L ube AL & 3000 L ERek S BRAARY ALY B9 Qﬁrsinaaﬁfcoc,ﬁleﬁscr' bed

with referenc e acconpanyl ng
varies as approximately the fourth power of the dlstance

from :he center of said shadow mask.

o/

- 2. The tube as defined in.Claim 1, wherein the
contour of said mask.along its major axis varies in
sagital height as approximately the fourth power of the
distance from the center of said shadow mask.

3. A color picture tube including a shadow
mask mounted adjadent a cathodoluminescent line screen,
said shadow mask including a plurality of slit-shaped
apertures therein located in columns, wherein the spacing
between adjacent aperture columns increases from .
center-to-edge of said shadow mask by an amount which
varies approximately as a function of the fourth power of
the distance from the center of said shadow mask, said NS
function being a coefficient times the fourth power of
distance, and said coefficient being larger for
cross-sections of said mask that are parallel to but off
of a major axis of said mask than on the major axis.

4. A color picture tube hav1ng a_shadow mask
substantlally as hereinbefore descrlbed with reference to

FIGURES 4-8 of the accompanylng drawxngs.




