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1, 546, 890 o 2 According to the present
|nvent|on there is provided a cathode-ray tube utilizing an aper- tured
(ijgdom/nask for registering electron beans. on phosEhor el enents. of a

a\hodol u- minescent screen; wherein the rate of c ange of .spaci ng between

di/d mask and said screen changes polarity at |east once fromthe center to
eyedge of said mask, and whepsgmosaid 5  spacing varies proportionally
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positive tolerance matrix tubes t(ﬁhos hor lines which are separated by a light absorbing -
60  substance and which are wider. eir associated beams) and to non-matrix tubes. In 60
FIGURE 2, the electron beam 38G is exactly centered on its associated E hosphor line 42G.
 This is the desired beam position for accurate color output. As the tube begins to warm up,
doming of the shadow mask will occur moving the center of the mask toward the screen and
the beam 38G will begin to misregister with its associated glhosphor line 42G as in FIGURE
65 3. In this case, the green phosphor line does not receive full excitation and the green color 65




50 invention is also applicable to the delta gun, dot screen cathode-ray

tube as well as to other 50 cathode-ray tube types. For a ful

understanding of the present invention, it is desirable to know what

el ectron beam m sregister is. FIGURES 2, 3 and 4 show the el ectron beam 38G

i npi nging on a portion of the screen 32. Each phosphor line (42R 42G and

42B) is separated fromits 55 adjacent line by a gap that is filled in G}/
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of doming will always be present. FIGURE 7 illustrates the geonetry of a
shadow nmask tube. Line P-P again represents the plane of deflection (at
zero deflection) as jn FIGJRE 1. The distance fromthe plane P-P to the
screen 32 is designated "L" and the spaci ng between the shadow mask 34 and
the 40  screen 32 (neasured parallel to the axis A-A) is designated "q".
The distance "S" repre- 40 sents the distance fromthe tube central axis
AMA to the center 54 of an off-axis el ectron beam as it: passes t hrough the
( flectlon pl ane P-P, and "a" represents the center-to- cent er ipam ng
etween apertures in the mask B#6,8%he foregoi ng di nensions are”
approximately related as shown in'the follow-ng equation: 45 Ay

45 q = é’t couid P‘hbﬂl afr sthnt\ﬂeﬁtmmmvet the entite unatslofor eduelegmdmg ef f ect s of
doni ng™® ﬁ’@"m ensﬁ‘:g%gt?ﬁ ‘fﬂﬁ\" rovige -an
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f rom niifgeipnaxisio & sﬂ?‘ﬁéa@hﬁt@e@f@aﬂtmb esecondisolymnstowethe sing®’ was nade
uni f or F° e giape oRe diapanl o masks ?Eg 'q" was pernmitted to vary only with
"L" and "S". FIGURES 8, 8A, 8B an present a prior art shadow mask
haviong a radius of curva- ture of 10008gbra¥ialUes fOr pjagonatgnd slGt width for
this mask are given in mllineters. In Chargenter 60,ceadge 62 and hal fway
64 between the center and edge, the value of "a" is shown to 55 be a
const an}9”6-987 mMmm The slit width is gradé#in decreasildd size fronthe
certSer B0 -t 0°Pha AbTubddge 62 of the nask 340 In an enbadPnent of5 the parent
I nvent i 257 Tgbe/ElRcdpboraimy/Pafeht hvdkticaduct i-on t @4 he present jiggventi on, wherein
the radhissn s Uk BreM mAndRadow mask 5 is 850 mm ghown in FI-¥ GURES
9, 9A, 9B and 9C, the aperture spacing in the mask 56 having greater
curzﬁat uIte:aﬁ@e saenahaalmeengé-toewm@r <7§paamg tdues @re mtetantﬁl@y tafget then thesk20 t o 0. 885 at

the By ark YO ATl O r ‘:s °"FG“$)‘Ih &tmask. |f the
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two t PR gitd 1brg anﬁ@édge eglony @it i.on. The first
col urmsubjeaWBap raneetmfah@icr ntsphatloﬂ ﬁmiarmy edge of a rrask aI ong 5its

le f doming misecets d col um
ube R)n
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Maj Or ®bésS Adl units are in m Cen ter g 19

[err] ) 1.13 1.12 15
25" [err] PriorArtTube : TABLE B g 1.10 45 1.09
15 425" Tube 1 I ncorporati n_gﬂParent | nventi on 1.47 . 1.45
25" Tube 2 Incorporating Inventlaﬂm"mg 1.58 1.48 20
It can be seen that the ed@ -center &5 ng ratlo&’&\’e substantlally

| arger tﬂgp Eb 20 sane ratgs in the priggg art tubes. ofgor thg
exanpl es of tubes incorporating the parent i nvention, it can be see'n t hat

al | edgendwrweent er q spaci ngevati os are goeater than 1.d. By increasing
the curvature of the shadow mask froma radius of 1000 mrm to a radi us of

85 %Snm THOinbre 510 H tBRraalhviabis bfthis Y\@E B&Brdin n%%o M@Mrex@ﬁwénlﬁgﬁ & cs0cssat ed
r esul teynthe Birgek €@ sacifigsandrhe RAGOGE M ikregisterki\@isno tHaadcraskded curvature

can prsbedareomasli gemiatyreral thetnaw tublecThetadore, bymﬁemnmasm“lp vﬁg apdife”be reduced.
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Although the mask having increased curvature and varied “a” spacing has been shown 60
. with respect to a curved faceplate, the concept of the invention of parent A tE‘hcat:lon 9360/
76 (Serial No. 1546889) also permits use with a flat faceplate. Heretofore, although shadow
masks for use with line screens have not had exactly the same curvature as their associated
faceplates, often the mask and faceplates were substantlally parallel. A flat faceplate is

65 desirable since it permits greater viewing angle without distortion of a portion of the pic- ~65



tube is operated and the mask beconmes heated, a point on a mask having
greater curvature noves a snmaller distance toward the screen than does a
simlarly located point on a nmask having |esser curvature for a given nmask
expansion. For the foregoing mask curvatures, 30 dom ng or novenent of a
portion of the mask toward the.screen is reduced from about 48 30 m crons
in the 1000 mMm radius of curvature mask to approximately 30 mcrons int _
850 nm mask. -The tncrease in™"a" pernits increases in the msregister (}_
tol erances of the of.f- center phosphor |ines. Again, as previously '
mentioned, tkhd spacing between |ines on 348@9Gcreen cannot be too large 5
since it utd—produce amm opj ectionmapte coarseness 10 (he Vi ew 35  er.

Thereforé, the o FIGURERID shgwsa@ttode-bey tébe/o apthe parsst iivehtiunduavin m bI e
increase_i.n 35dmthMaWtbﬁaﬁ@t&wq&u@ | ”ﬁ@&ﬂ&éﬁ@ ﬂmmﬁﬁéﬂﬂﬁ 1

mai ntaining a sﬁrmtb?cemtvghws th%tt“a’(kﬁéd k1S 'f@? el g‘“ Veen
and al | ow ngs thé‘l p @{:dr‘ﬂﬁtﬁﬁﬂﬁﬁl’ agce

of the screen - tu&‘g it n&lid’xﬁa)éka m&amnesmmews hmmttomad:s

domi ng i sregi stoesphmt;gtrs@hﬁmt@ll gpheric l\g @egﬁlao entp upg: hasa
with a shadow mibgLYoR W% ingialy e@a%fﬂl‘ 10 dgk art
tube 40 (83§ mﬁen%m 490 ITRE S a ut iRy 1sb ftiomally . 10

centers and edgaes thefvatilitiontin/ /g5 spaéihé thmefb&, arteo mcreased tlheméetcmss 415 centef to

TABLEB ed e of the mask. ﬁ E m” rpg

H ] 0§ en
Avai | abl,e Nestlﬁg &wg&%\{m o ;rlﬁg;h%z(gﬁmx relatl\lr)e %éa&[ :%tér{lwh
. 053 ' 15 s acmg een dots or lmes in a trio is ame as the fdcibicbetweaeh @djacent dots or 15
067 - lmes of @ferent trios. 001 55 The i ncrease in tol erance
avai l ablse in thisY t he par ent | i by
the |arger "a" at -x;fng E%ﬁ@?g K“[EF néed shaa/ow mas%nfor §e£3§%e“§£h ctl%ﬁ
the increaseg sh Gl iRk uﬁdasamfs ome/atlaaemfem d:npnterto 2
i ncreasi ng mask toﬁrsadamk "aad SPtltms WMIPMOWSSW \ §ltaE$e ‘&t t he

poi nt on the scrsegpxﬁ %;E; E%%L ?@glto
significantly red ﬁ'ray besB §a1 3 ﬁaﬁfﬁ;gg&ﬁ%ﬂ t houg the
mask havi ng g9sncr eased curvature and mmedl’aa Agcat:l ng has been shown @6
with respect to a curved facepl ate, the i nvention of parent
A plication 9360/ 76 (Serial No. 154 gf plts use with a flat -
facepl até. Heretofore, although shado use with |ine screens have

not had exactly the sa ! u+§;as—+he++—§ﬁ§§prq;ggégﬁgﬁghates of ten
the mask and faceplateggﬂeréﬁﬁmmhi "ﬂﬁgﬂﬂfwgﬁaué elon, WEAAL.5P f acepl ate is 65

be ob|

desirable since it permts greater V|éﬂT ang & without distortion of a
portion of the pic-. 65 5 1, 546, 890

5 ture. FIGQURE 10 shows a cat hode-ray tube '72 of the parent invention
havi ng curved sha- dow mask 74 but a flat faceplate 76. The "q" spacing in
this tube .increases substantially fromthe center to the edge of the mask
and the "a" spacing of the nmask apertures simlarly increases to maintain
accept abl e nesting of the phosphor fines on the screen. It should be
appreci ated that the concept of increasing mask curvature over that found
in 5 prior art tubss to strengthen the nask and reduce doming is not .
necessarily limted to masks of spherical or substantially spherical stage.
As shown in the enbodi nent of the present invention in FIGURE 11, the
curvature of a mask 78 in a flat-face cathode-ray tube 80 has a reverse
curve to give greater strength to the nmask. In this case, the "q" spacing
i ncreases 10 t hen decreases fromcenter to edge of the mask. The "a"

val ue then is varied proportionally 10 to the variation in "g" spacing,
therefore, it too increases then decreases fromcenter to edge of the nask.
The relailonship g =[err] permts proper nesting of phosphor elenents on
the screen. Nesting is the relationship of phosphor elenment tnos relative
to each other wherein the 15 spacing between dots or linés in atriois
the sane as the spaci ng between adjacent dots or .15 |lines of different
trios. WHAT VE CLAIM I S;- 1. A cathode-ray tube utilizing an apertured
shadow mask for registering electron beans on phosphor el enents of a

cat hodol um nescent screen, wherein the rate of change of

\



20 spaci ng between said mask and said screen changes polarity at |east =
once fromthe center to 20 the edge of said mask, and wherein said spacing

varies proportionally to the changell _ ' taeen adj acent apertures -
of the mask. 2. A cathode-ray tube um’mmﬂﬁ" e" her ei nbef ore descri bed
wth{ueference to Fig. 11. JOHAN A EIIJG_AS 28 s«
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cathode- ey tube {ZmSspilene m::tg 3,,5? T

but- a f | at facepl at le?cﬁlld prediated %ver that foundin 5

substantially f rom!'lpha't wbssttestrdﬁgthemme red sﬂtlit et axmteqbﬁmas@
of the mask apert i t1 mﬂ%# %P@Qﬁé@t nto
t he phosphor |'ne§'eﬂi e a r stren, F ﬁg&’mx
concept of mqoea&heigieafesdesﬁm étl’t@edgé fth& ﬂethe ish:
to strengthen thet med’lqt’epm ﬂgrqftsenotoonmmsahe ®nter to
masks of spheri caIe (Lal% rical stu% a
embodi ment of the Wsesgeie he ﬂ it §£§%Zi€ﬂ”ﬁmﬁf’w§eri‘i§§k
78 in.a flat-flace spaidgchdeveem;lotkub h&B) lﬁthé@étﬁ'ﬁ&h&dpﬁm Bebwegh udjaghCditeor 15
st r'gngth to t he Teqit 5§ the "qg" spaC| ng i ncreases 10 then
decreases 'from cent he. o etu{g en_|s

h
proportional ly 1(betuﬁs 6&1&1:05@%& théiiis ofa catﬂend m i 25}3 v%ls;tr}or reg‘ﬁ:en li%:.%l;

[err] pernits rof yaid imag B spaciagaaries psgportipnallyctocths, change in
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Nesting is the rel® een fla t kb foreQfisdif V.
ot her wherein the 15 spaC| ng bet ween J AOD (_rgmg%ssn %ﬁlhrgfel}egmeﬁﬁbs'yne

as the spaci n@bet ween adj acent dots oChak&rédl?mta’genilfferent trios. WHAT 25
WE CLAIMIS, - 1. A cathode-ray tube util? g rtured shadow mask for
regi stering el ectron beans on phosphor gl;gemn & APSlicgntCat hodol unmi nescent
screen, wherein the rate of change of 2 spaC| ng between said mask and
sai d screen changes pol ar bduM el sl ebon g S, e dopad Querey. 4. t he edge
of said mask, and wherein sai Hbmymmm “mm %ﬁ tndorgtF2| YAt 0 t he change
i n spacing bet ween adj acent apertures of" ﬁ'" sk.2. A cat hode- ray tube
substantially as herei nbefore described with ref erence to Fig. 11. JOHN A
DOUGLAS 25 Chartered Patent Agent
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