TITLE OF THE I NVENTION . COLOR CATHODE RAY TUBE HAVI NG AN | MPROVED
SHADOW MASK STRUCTURE BACKGROUND OF THE I NVENTION 5 The
present invention relates to a shadow mask type col or cat hode ray
tube, and nore particularly to a shadow mask type col or cat hode ray
tube provided with a shadow mask capab_l_iz__of bei ng Installed into the
col or cathode ray tube w thout causing Curvature di stortions or

eduction i t adow nmask by reducing 10 «curls occurring
|£4n t he ski r&%%mmﬁﬁ press-formng the shadow nask.
Generally in_assenbli shadow _mask type col or_catho r tube, a
SKI Tt porti OGN FRICDR At a8 i Bierbies e Bon g Soctor (| {'¢ oy

Wi thin a support frame, the shadow nask is affixed to the 15 support

frame by spot wel ding, and then the support frame is suspended W t hin
a panel portion of the color cathode ray tube such that the shadow
mask i s posi BAGKGROURD CECER INVENIION spaced from a phosphor film

formed on the inner surface of a faceplate of the panel portion.
FI GS. 4A& 0 4C ar @heegyeseht viivension dielatds toensstsdow maskatype Goloexanpl e
of the shadow mask used for a conventional col or cathode ray t ube.

FIG 4A is acittode reyewirel, drfdencRagem idaskslytda sRdb® @Bk type cototar ged

fragmentary side view of an area in the vicinity of welds in the
skirt portiogatHogecpdy aibd Préviddd WitR SeidPRamasi V¥pablé of being€di On

extending froman inperforate portion to the skirt portion. 25 n Fl GS.
4A to 4C refRhantsd IHER AL dlof eStARA B8y RuSd@faWuTBtsing curvature
distortions or reduction in strength of the shadow mask by reducing
10  curls occurring in the skirt portion thereof in press—forming the

' shadow mask. |

Generally in assembling a shadow mask type color cathode ray
tube, a skirt portion of the shadow mask formed by press-forming is
fitted within a support frame, the shadow mask is affixed to the
15  support frame by spot w;alding, and then the support frame is suspended
within a panel portion of the colo.;c cathode ray tube such that the
shadow mask is positioned adjacent to, but spaced from a phosphor
£ilm formed on the inner surface of a faceplate of the panel portion.
FIGS. 4A to 4C are respectively structural views showing an
20 example of the shadow mask used for a conventional color cathode ray
tube. FIG. 4A is a front view of the shadow mask, FIG. 4B is an
enlgrged fragmentary side view of an area in the vicixiiﬁj- of welds
in the skirt portion thereof, and FIG. 4C is a sectional view of a

region extending from an imperforate portion to the skirt portion.

25 In FIGS. 4A to 4C, reference numeral 41 designates a shadow mask;



-2-" 42 an apertured portion; 43 an inperforate portion; and 44 a

skirt portion, and x marks indicate welds. The shadow
mask 41 has a curved apertured portion 42 having a multiplicity of
el ectron-transm ssive apertures, a curved 5 i nperforate portion 43
surrounding and integral wth the apertdired portion 42 and a skirt
portion 44 bent back fronra periphery" "the curved inperforate

ortion 43, dISU inte |y .for p for
Ful 1 “aper | (Eb80TReRC LYot iin! e 3 pPaiorate portion, A J1 SRS |
rrultl-apertured th| heet - | i ke metal bl ank 10 s very thin and
rel atively viRHELPR @Pﬁeﬁ&?ﬁks TRELEAtS weldshe press-fornmed shadow mask
41 i s not al ways ood in formn characteristjcs. Especially, the -
skirt portion 44 gh?rﬁ@@ﬁ%@%ﬁhs"% has a cupved apertoredvapetipnpde Rawing ance S
froma straight |ine passing through . a bend line between the
i nper f or at e Pomuliipldgityndof helskinon-pransnbssives apkttares,paa alcheved o t he
| ongi tudi nal axis of the cathode ray tube, in a region centering

about thé cemperrfcsxfateqaﬁtioxdmoéuxtrb&n@memﬁi integral witkahengsdranrehadow
mask 41, as shown in FIG 4C The skirt portion 44 of the

press-for rred;?]c&had@wzrawa%lurs portion fd thefif Hack irdmQd periphied® oF EHepPOT t
S )

frame (not and is welded 20 and affixed to the support frame at

a few point Scur%d ﬁgéfﬁ; @e'ﬁ@)rtlor% #gnea%rﬁgyaﬂgnﬁ{t ra]‘.’l?' Byhe skirt

portion 44 and the Support ocat In“the vicrnity of

th t : h d k 41,
d one at rg%@%%bﬁg& memlt]f—g r eangl t er eOFgﬁ?mggail% poow s

and one at corners exanpl e
In this case, the multi-apertured thin sheet~like metal blank

10 is very thin and relatively weak in strength. Therefore, the
| press~formed shadow mask 41 is not always good in forming
characteristics. Especially, the skirt portion 44 of the shadowmask
41 curls outwardly by a distance S froma straight line passing through
a bend line between the imperforate portion 43 and the skirt portion
15 44 and parallel to thcla longitudinal axis of the cathode ray tube,
in a region centering about the center of each side of the generally
rectangular shadow mask 41, as shown in FIG. 4C.
The skirt portion 44 of the press-formed shadow mask 41 is
fitted within or outside a support frame (not shown), and is welded
20 and affixed to the support frame at a few points. As indicated in
FIG. 4B by x marks, welds of the skirt portion 44 and the support
frame are located two in the vicinity of the center of each of the
long and short sides of the shadow mask 41, and one at each of the
four corners thereof, for example.

25 When the conventional shadow mask 41 is press-formed,



25 When the conventional shadow mask 41 is press-forned,

-8- occurrence of the curl Sin the skirt portion 44 is unavoi dabl e,
and if the curl S is excessively large, it is an obstacle to fitting
t he skirt portion 44 into the support franme and welding the fitted
portion t hereof to the support frfrre, resulting in reduction of

wor kabi lity. 5 Further, when1The skirt portion 44 of the
conventi onal shadow mask. 41, having, the |l arge curl Sis forcibly
fitted in t heSUPRTIFE OF the cf‘ﬁa%em ﬁ’%sgﬁ%g%n&ﬁgl"‘i‘lehﬁ ppavHdakle r andhor t i on
44 is transmfted to the inperforate portion 43 and the apertured

portion 42, the sipk Ssls excessivelyclaxged Hoit anrobstacketefértingetherort i on
42 of the shadow mask 10 41, and as a result, the color selection :
property of tH&r§pagbiomikinto the suppoits fxhmgrandoldimgthefitedgogtionf the:

shadow nmask 41 is reduced. SUWARY OF THE | NVENTI ON _
The present itheraof o thelsupportthfismep reblibtihgain rejuediabof eorkabi1ang, an
obj ect of the present invention is to provide a shadow mask type

col or catBode ray tEireherowhetetheskixrtapcitasnws BEthelibnvest i0Ag1 shadow
wor kability inproved in being affixed to the support franme and its

curvature di &ﬁa@kttip'hévﬂiq?‘tﬁétm?e%ﬂeg%i E&réi'&@xafﬁgg& 1 th rshé,%é;ﬁ

t'he_ skirt portion of the press-formed shadow nmas _
an embod; men o aRet Rl sees AEPLIA 6P che AALURRECIAd W0 anapicelcl N0 L0
o0t Aol SRR BRY DMty Y B BRBLHLSEGRER 1 and atsc DY 79
the curved contour of the apertured portion 42 of the shadow mask
10 41, ;md as a result, the color selection property of the shadow mask

41 is degraded, and the strength of the shadow mask 41 is reduced.

SUMMARY OF THE INVENTION

The present invention solves these problems as noted above,
15 and an object of the present invention is to provide a shadow mask
type color cathode ray tube provided with a shadow mask having fhe
workability improved in being affixed to the support frame and its
curvature distortions p;evented, by reducing the amount of curls in

the skirt portion of the press-formed shadow mask.
20 For achieving the aforesaid object, a color cathode ray tube
. according to an embodiment of the present invention includes a
generally rectangular shadow mask having a curved apertured portion
having a multiplicity of electron-transmissive apertures, a curved
- imperforate portion surrounding and integral with the apertured

25 portion and a skirt portion bent back from a periphery of the curved



irrpe"rforate portion surrounding and integral with the apertured 25 portion
and a skirt portion bent back froma periphery of the curved

-4- - inperforate portion, and a generally rectangul ar support franme
for suspendi ng the shadow mask by spot welding the skirt portion
t.heret o, within a panel portion of the color cathode ray tube;
wherein the skirt portion is provided with a plurality of slits

extending in; ' [ .on a_hei of the skirt portion and a
plurality of ﬁper&ra%%?%%‘?ﬁ é’q‘iﬁ%‘?ﬂ? Y AeF ARG+ SRS E F oo e ght of
the skirt rti,on, .and the slits and. the enbpssnents are juxtaposed
around a suspeieog 1A, ShAteW RSk e SBR Y’Qlddﬂﬁtt?‘ﬁ Fkirt paxtigpithereoscrl PTI ON
OF THE DRAW NGS . The drawings forman integral part of the .
speci fi cati o4 @ panelyparionpef the cqlerceathade magntuhes r ehgrein the whi ch

i ke reference nuneral s designate simlar conponents throughout the
figures, andSkirt porhigghiigtprovided with a plurality p§ slitesxtendingvirew show ng
a schematic structure of an enbodi ment of a shadow mask type col or
cat hode rdy twdibectionorfii agheight of othdeskirespottionvend i ®nplurality of

FIGS. 2A to 2D are respectively structural views show ng a first

embodi ment  ofembosHnRaby extehdiigeth ftbe dieceobp brcaidaeegtays tunaeskiz®  shown
in FIG 1, FIG 2A being a top view thereof, FIG 2B being a si de

view of a | opgreicls AMPEROfs1itd Gnd AheDaiE shetisdSrd B RosBa $RBhiA a

side thereof, and FIG 2D being an enlarged fragnentary perspective
circumference of the skirt portion.

10 BRIEF DESCRIPTION OF THE DRAWINGS
The drawings form an integral part of the specification and
are to be read in conjunction therewith, in which like reference
numerals designate similar components throughout the figures, and
in which:

15 FIG. 1 is a sec’;:ional view showing a schematic structure of
an embodiment of a shadow x-nask type color cathode ray tube according
to the present invention;

FIGS. 2A to 2D are respectively structural views showing a
first embodiment of a shadow mask used for the color cathode ray tube

20 shown in FIG. 1, FIG. 2A being a top view thereof, FIG.'2B being a
side view of a long side thereof, FIG. 2C being a side view of a short
side thereof, and FIG. 2D being an enlarged fragmentary perspective
view of the skirt portion thereof;

FIGS. 3A to 3C are respectively structural views showing a

25 = second embodiment of a shadow mask used for the color cathode ray



view of the skirt portion thereof; FIGS. 3Ato 3C are .
respectively structural views showng a 25 second enbodi nent of a shadow
mask used for the col or cathode. ray

-5-. tube shown in FIG 1, FIG 3A being a top view thereof, FIG 3B
bei ng a side view of a long side %hereof, and FIG 3C being a side
Vi ew of a short side thereof; o= . FIGS. 4A to 4C are
respectively structural views show_ng one 5 exanpl e of a shadow mask
used for a colVRNERIMLIR ESFol» F3FhJAdaing a top view thareof; EIG4ABtheing a top
view thereof, FIG 4B being _an enl arged fragnentary side view of an
area in the viciile: Vi oficd dongfsidesiiareof, and Fior 3¢ beinqred sEdeGvie€ bei ng
a sectional view of a region extending froman inperforate portion.
to the skirt pbra isbert sie thereof; FIG 5 is a graph showing a relationship
bet ween t he anount of curls and the slit depth in shadow masks w th
slits only and shadas. 4A to #Hosite MispBetively ARcERIYBOSHRRS ishowl®f one

expl ai ni ng the present i nventi on; FIGS. 6A to 6D show a

R . . ' ! Lo ¢
nodi ficatifpn etanphe dfi &S$ha@bl ddkRaNed fokda co%b&atl%gﬁgioﬁ!&lr %ai:ﬁ@ié’ IIE?%I\ sC

thereof, FIG 6B being a side view of a |ong | de t hereof,

0057} Oy el g dep! Stebherd nc. i By 82 el

enl arged fragnmentary perspectlive

being a top viSHEREEIor er i ol desth BRINGAAR O WG oy & Bart Py

ther eof - and G C g At 2815y P4e8l 1Bt ", S 9N icning

from an imperforate portion to the skirt portion;

10 FIG. 5 is a graph showing a relationship between the amount
of curls and the slit depth in shadow masks with slits only and shadow
masks with slits and embossments, for explaining the present
invention;

FIGS. 6A to 6D show a modification of the first embodiment,

15 FIG. 6A being a top view thereof, FIG. 6B being a side view of a long
side thereof, FIG. 6C being a side view of a short sidé thereof, and
FIG. 6D being an enlarged fragmentary perspective view of a skirt
portion thereof;

FIGS. 7A to 7C show a modification of the second embodiment,

20 FIG. 7A being a top view thereof, FIG. 7B being a side view of a long
side thereof, and FIG. 7C being a side view of a short side thereof ;

FIG. 8 is a sectional view of a color cathode ray tube according
to the present invention employing a shadow mask according to the
modification shown in FIGS. 6A to 6D or the modification shown in

25 FIGS. 7A to 7C; and



FIG 8 is a sectional view of a color cathode ray tube according to
t.he present invention enploying a shadow nmask according to the
nodi fication shown in FIGS. 6A to 6D or the nodification shown in 25

FIGS. 7TA to 7C, and - 6-

FI GS. 9A and 9B are respectively enlarged fragnentary per spective
views of a skirt portion shovm' ng two othefr enbodi nments of the
enmbossnents in the Skl rt ortion of the ShadQW mask acc di_n to the
present invention. ok an T2 BED BRERSItATRAN MY

EMBODI MENTS A col or cathode ray tube accord| ng to an enbodi nent
of the RAXSBEFELvEViawsi ofh aj st e tion sheving 1we ebketh GUPRAMEAEHow mask

having a curved apertured portion having a multiplicity of 10

el ect r on-t r arhihes evkosspentsiinsheskiut wodtionpef the shadporaskoaccording
surrounding and integral with the apertured portion and a skirt

portion bent tmtkepreseat jevephieny of the curved inmperforate portion

and a general ly rectangul ar support frane for suspending the shadow

mask by spot welding the skirt portion thereto, within a panel portion 15
of the color cathode ray tube; wherein the skirt portion is provided

with a pluraljepkraio SeECRERtoRMH Mk iPRePriisbefisopiveNTsa hei ght of the

skirt portion and a plurality of enmbossnments extending in the

direction of the h Qi © rd nd.t aﬁ!d:ﬁ% t
enbossnents are Juxt%&tgse%aarouf\%ifttg%ctﬁngere%cgooa?&t e s |rt(iiJf gﬁe

portion. present imvention includes a generally rectangular shadow mask

having a curved apertured portion having a multiplicity of
10 electron-transmissive apert';ures, a curved imperforate portion
surrounding and integral with the apertured portion Iand' a skirt
portion bent back from a periphery of the curved imperforate portion,
and a generally rectangular support frame for suspending the shadow
mask by spot welding the skirt portion thereto, within a panel portion
15 of the color cathode ray tube; wherein the skirt portion' is provided
with a pluralii:y of slits extending in a direction of a height of
the skirt portion and a plurality of embossments extending in the
direction of the height of the skirt portion, and the slits and the
enbossments are juxtaposed around a circumference of the skirt

20  portion.
In a color cathode ray tube according to a more specific
embodiment of the present invention, the plurality of slits extend
a distance of 30 to 70 % of the height of the skirt portion from a
rear end thereof and the plurality of embossments extend an entire

25  length of the height of the skirt portion.



In a color cathode ray tube according to a more specific . enmbodi nent

of the present invention, the plurality of slits extend a di stance of
30 to 70 % of the height of the skirt portion froma rear end thereof
and the plurality of enbossnents extend an entire 25 |ength of the height
of the skirt portion. -7-

I n an enbodi nent of the present i-nventT%’ﬁ, a pair of the plurality of

slits are disposed_one on each side of a midpoint of eac f long and
Short sides of thgﬂsﬁpr?'q’ﬁgﬂ“f‘%,"%ame RATEFNy evention, pr?ﬂeogl g?%l ity of
slits and thellorlagr,ality of enbossnents are 5 arranged alternately with
each ot her. Plurality of'slit§ are,dpsposeryeRe RBRAY S%q?eograeg‘éﬁw%%t ion, a

pair of the plurality of enbossnments are disposed one on each side -of
a midpoi nt €ach offlongcand, Fhoighgidert ofhehe skiwte postionneansk rewaisgexs on, and
remai nders of the plurality of slits and the plurality of enbossnents
are 10 arrehgde pluealityedy sliith emtichet pdurality of embossmentsr dierg to

t hese enbodi nents, a plurality of slits and a plurality of
enbossnerdt s aaranged falteethtedy e thusddkposisst.over a w de regi on of each
of long and short sides of the skirt portion in the same operation

used for press-formi dpthée efkbdineRObEI 191 prédeft ihbentioflGosaiy @ thé cant |y
the tendency of the press-formed skirt portion toreturnto its

initial fOr%l&%@ﬁ@féf%ﬁo%hts?a%@éﬁ%@n%di&é&?eachsidégfrat khon, and

limts the curl Swthin a relative range over the entire

DT EherY, ol B o Bl K0 e Ble porio! 6 Sl 0 (e
of the plurality of slits and the plurality of embossments are
10 arranged alternately with each other.

According to these embodiments, a plurality of slits and a
plurality of embossments can be formed to be juxtaposed over a wide
region of each of long and short sides of the skirt portion in the
same operation used for press-forming the skirt portion. This

15 reduces significantly ;che tendenéy of the press~formed skirt portion
to return to its initial form, reduces t;he curl S produced in the
skirt portion, and limits the curl S within a relatively small range
over the entire periphery of the skirt portion. Therefore, the
stress caused to the skirt portion by fitting the skirt portion in

20  the support frame is not transmitted to the imperforate portion or
the apertured portion so that the curved contour of the apertured
portion of the shadow mask is not distorted, and consequently the
color selection property of the shadow mask is not deteriorated, or
the strength of the shadow mask is not reduced.

25 The embodiments of the present invention will be described



20 " the support frane is not transmtted to the inperforate portion or
t.he apertured portion so that the curved contour of the apertured
portion of the shadow nmask is not distorted, and consequently the

col or selection property of the shadow mask is not deteriorated, or

the strength of the shadow mask is not peduced. 25 The enbodi nents
of the present invention will be descrTBéd hereinafter with
reference to the draW| n FIG ,1 is a sectional view show ng
d schematic BEFHIORGIE ¥ %th refereneechd dOendFAWiB#S-a shadow mask type col or
cat hode ray tube according to the present invention. 5 In
FIG 1, reference FiGnel 45 a sgetionadt eievashiay pechematic igtructure gf
faceplate; 2 a neck portion; 3 a funnel portion; 4 a phosphor film . 5
a shadow naskp eBbbdimenp exftaishatiquomaskotrypestdlan datrhedd vantebeectdmiing SS
a skirt portion; 6 a support frame; 7 an internal magnetic shield, 8

a defl ecti ontydite; pfeseat elrvehtion.gun; 10 a color purity adjustnent 10
magnet; 11 a four-pole magnet for static beam convergence adjustnent;

12 a six-pol e magngt FIAr1 sretdrenbe AtV £ g8 iGRitas jausdn® bortans; 18
an el ectron beam An evacuat ed envel ope (gl ass bul b)

constitutingat 4 “}’#&F L ry_g]m ortion 1
havi ng t he ggr#e&r%a ;/:% 125arng?:]t< ngul ar facep ate 1A, hfﬁ?elgﬁ%ate J
cylindrical ar&a,g{ 1;5:?& Eﬂgﬂ% Egﬁr n, and

t he funnel gfaf jOEh%U e g?%?e pang)ﬁ1 porﬁo a%?:l t neck portion
2. In the pa th 0s r_f. t he

: ?% geﬁc&%&:tpﬁgt*d& espf‘ a.ﬁugpore\: £r ameD hP '{:ernal magne{:{trte glue'i

i nternal sur
8 a deflection yoke; 9 an electron gun; 10 a color purity adjustment

10 magnet; 11 a four-pole magnet for static beam convergence adjustmeni_: ;
12 a six-pole magnet for static beam convel':ger;ce adjustment; and 13
an electron beam.

An evacuated envelope (glass bﬁlb) constituting the color
cathode ray tube comprises the panel portion 1 having the generally

15 rectangular faceplate 1A, the elongated cylindrical neck portion 2
housing the electron qun 8 therein, and the funnel portion 3 joining
the panel portion 1 and the neck portion 2. In the panel portion 1,
the phosphor film 4 is formed on the internal surface of the faceplate
1a, and the support frame 6 is affixed to the internal surface of

20 the sidewall of the panel portion. In incorporating the shadow mask
5, the skirt portion 58 is welded to the support frame 6, and the
apertured portion 5U and the imperforate portion 5N are positioned
adjacent to, but spaced from the phosphor film 4. In the funnel
portion 3, the internal magnetic shield 7 is positioned on the side

25 thereof facing the panel portion 1, and the deflection yoke 8 is



1A, and the support frane 6 is affixed to the internal surface of 20 the
sidewal | of the panel portion. In incorporating the shadow nmask 5,
the skirt portion 5S is welded to the support frame 6, and the

apertured portion 5U and the inperforate portion 5N are positioned

adj acent to, but spaced fromthe phosph film4. In the funnel

portion 3, the internal magnetic shield“  is positioned on the side 25
t hereof facing the, papel rtion 1, and the deflection yoke 8 is

nbunt ed on t t’l‘gug{j%g’f ﬂﬁ‘? 5@% Wﬁﬂ% Taging fdenesk perbionz %#/QS‘HH &he fungelnnel
portion. Externally of the neck portion 2 are juxtaposed the color

purity adj ustRPERLOTrafRearnadly of Cheoneck BPEL ipRgh SR UG APeaed: Fhe selas
convergence adjustnent 11, and the six-pole magnet 12 for static beam 5.
conver gence JWritY sdiustent segretet0s the foarspol® Nagnkyio fier shavic bean

FIG 1) projected fromthe el ectron gun 9 inpinge, after having been

defl ect ed i n condesjened adjustmenti1pwnt vhe ddkigdicinenpo k2 By sttpbit b
phosphor film4 through a multiplicity of electron-transm ssive

aper t ur esbpr @onverente tadgustiRit U eBraoeléditoh Beais 1BE(phdRw sW%K inl0 5

to reproduce the desired image on the phosphor film 4. _ In this
case, the opemalilgnpRfjethdl ERMPENS BIAAGENIAY ¢ WRSinge, art8F Ay digedn0 the
present enbodi nent, that is, the imge display operation’is the sane

o 1o g Sapesant gnalocol a-Saklads LY domopsbt Yl LR i o
el LEbr Shobley 555 €10 LALLMy P 8l eransal LIRS 72
FIGS. 2A to % ru?rersegr.po ‘i&é& ellnytﬁet %Bg{-é{{r%h ;\agr%\:,i\.gn SJI]JO% rQuaashadov\r mask

10 5 to reproduce the desired image on the phosphor film 4.

In this case, the operation of the color cathode ray tube
according to the present embodiment, that is, the image display
operation is the same as that in the conventional color cathode ray
tube of this kind, and the image display operation has been well known.

15 Therefore, the description of the image display operation inthe color
cathode ray tube according to thé present embodiment will be omitted.

FIGS. 2A to 2D are respectively structural views showing a
first embodiment of a shadow mask 5 -used for the color cathode ray
tube shown in FIG. 1, FIG. 2Abeing a top view thereof, FIG. 2Bbeing

20 a side view of a long side thereof, FIG. 2C being a side view of a
short side thereof, FIG. 2D being an enlarged fragmentary
perspective view of the skirt portion thereof.

The material thickness of the shadow mask is normally in the
rangeof 0.1to 0.2mm. Inthe present embodiment, a Fe-Ni Invar alloy

25 material having 0.13 mm of thickness was used.



first embodi nent of a.shadow nask 5 used for the col or cathode ray
tubeshown in FIG 1, FIG 2A being a top viewthereof, FIG 2B being 20
a side view of a long side thereof, FIG 2C being a side view of a

short side thereof, FI G 2D being an enlarged fragnentary
perspective view of the skirt portion thereof. The materi al
t hi ckness of the shadow mask is normal Ty Tn the range of 0.1 to 0.2

nm | nt hepr esent odi nen ake- |Inv rallo 25, material having 0.13 mm
6f thickness was &gg:dqzlhe upport é‘ m&ll low carf:o r}:eefl. 8r -10-

For the support, frane 6 ormal I gg | ow carhbon steel or st ai nI ess

steel havi ngStaingess stegk ?Wk% & 1 of Thickness  isusads s the present

enbodi ment, | ow carbon steel having 1.2 mm of thickness was used.

In FIGS. 2A esbadimentys dperasban fdegl havipa k-, mm gfethicknesy wps|used4| er r]

14[ err], 5 and 14[err] designate slits provided in one of the |ong si des
of the skirt In BEGS.i 3k 92D, 1 4pference tinerals 144[ hy [14:A14kar 14,
l4[err], and l1l4[err] designate slits provided in the other of the

| ong si de$ ohnd 4, ddsighaposliteprovidedinoneeE the long sides ol thelsi{ietr | ,
15[ err], 15[err], and 15[ err] designate slits provided in one of the -

short sides pbrtida 585 14,, RQ ! 1) By, TEf RNLE, AsERMmats s1dteprdvidbalerr],
15[err], 1096and 15[err7] dEeS| gnaljtilg6 sl4?ts prgﬁzl ded in the otE of the

short sides ¢h the other! B€ thel i&ndogi&é§6f5§1e sRi& Fefﬁoﬂuﬁ@-r %la?e%b@f rl,
16[err], 16[err], 16[err], 16[err] err] designate

T B ot K e e
1
Sindes 15 SL% c%% por%ﬁﬂg’grgﬁc %‘ '"usgh%ﬁ?fﬁ]s t[erer]Ong

Lrierr], gdap tJ.ﬁedLSJ.gnate sqeﬁs natfdg"rb nctnserpcgfoi\'fﬁ goxl't?sg‘.cti'e oge of the

short si

)

the skirt portion 5S; reference numerals 16,, 16,, 16,, 16,, 16,, and
16, designate embossments provided in the one of the long sides of
the skirt portion 5S; reference numerals 16,, 16,, 16,, 16, 16,, and
16,, designate embossments provided in the other of the long sides
15 of the skirt portion 5S; reference numerals 17,, 17,, 17,, and 17,
designate embossments provided in the one of the short sides of the |
skirt portion 5S; and reference numerals 17,, 17,, 17,, and 17,
designate embossments provided in the other of the short sides of
the skirt portion 55. The same constituent elements as those shown
20" in FIG. 1 are indicated by the same reference numerals. X marks
designate welds; I, a straight line passing through the centers of
the long sides, and I, a straight line passing through the centers
of the short sides.
The shadow mask 5 comprises an apertured portion 5U in the form

25 of a curved contour provided with a multiplicity of electron-



skirt portion 5S; and reference nunerals 17[err], 17[err], 17[err], and
17[err] desi gnat e enbossnents provided in the other of the short

si des of - the skirt portion 5S. The sane constituent elenents as those
shown 20 in FIG 1 are indicated by the sane reference nunerals. X marks
designate welds; L[err] a straight Iimi passi ng through the centers of

the long sides, and L[err] a straight | L e passi ng through the centers

of the short. sides. . : The shadow mask 5_canpri ses an_apertured
Bor ti on 5U | FEPHBLR SBS5TEFesy e PR COAES BPERIB PG T FOTR ASI4 1 pl i ci Ly
of el ectron- . transm ssive apertures, an inperforate portion
5N in the fdf¥RvEf gentour in &hey peripharyand AntemabeVithdbe aprRrtiredgr al
with the apertured portion 5U, and a skirt portion 5S bent back from
a periphery portipe 5U, and a skielr portirs jSobertobadiNfratha peripherysjfethe to
l4[err] and 15[err] to 15[err] are of 5 the shape of a generally

i nverted U simgerfiendtegpartdent3N.ofThebslitshid,fto 14,, amf 15 beilfptarefof he skirt
portion 5S, neasured fromthe | ower end of the skirt portion 5S, and

t he enmbossnetlessidpecsf & gefedN 9T invetttsl ¥ 61€€ hhvirgy 4 dbptH bf about hal€ arcuate

In cross section, protrude inwardly fromthe skirt portion 5S and

extend al ongot Benclht 'd AR SRIrtObottiBnSAd, " hedd@ir-bd FRom She Ikiker end of The
skirt portion 5S in each of- the Tong sides of the shadow mask 5 are

provided wi Linglchs. BaAVoANeh OB ARAACLGeSRARS 9, 8 SELakEN7, o 17, e

L[err] passing t e centers of the long si'des a& 1ndicafe

S des. thr e e I bed o bid e A AT SR O B B

16lerr] are J SR aNs Lol Shiteelit SENE' shidtopbrligh s, and three

10 The skirt portion 5S in each of the long sides of the shadow

mask 5 are provided with welds near and on opposite sides of a straight

line I, passing through the centers of the long sides as indicated

by x marks in FIG. 2B. In the skirt portion 5S in the one of the lo.ng

sides, three slits 14, to 14, and three embossments 16, to 16, are

15 provided on one side of the center line Ly, and three slits 14, to

14, and three emboésments 16, to 16, are provided on the other side

of the center line I, In the skirt portion 5S in the other of the

long sides, three slits 14, to 14, and three embossments 16, to 16,

are provided on one side of the center line IL,, and three slits 14,

20 to 14, and three embossments 16, to 16, are provided on the other
side of the center line I,

Further, the skirt portion 55 in each of the short sides of

the shadow mask 5 are provided with welds near and on opposite sides

of a straight line L, passing through the centers of the short sides

25 as indicated by x marks in FIG. 2C. In the skirt portion 5§ in the



l4[err] and. three enbossnents 16[err] to 16[err] are provided on the other
si de of the center line L[err] In the skirt portion 5S in the other
of the | ong sides, three slits 14[err] to 1l4[err] and three .
enbossnments 16[err] to 1l6[err] are provided on one side of the center
line L[err], and three slits 14[err] _%9_ to 14[err] and three enbossnents
16[err] to 16[err] are provided on the 0ther side of the center |ine

Llerr]. Further., the skirt .porti 5S.i.n each of the_short
Sldes or  ome phheshek Kider S iihs g5 aid 1 2 e SBENadientR 475
opposite sides of g straight line L[err assj ng through the centers
of the short3¥ dksareErovided; oyPpe sdde Bf {é’%%‘k‘geﬁﬁiﬁ a‘%’c.t&? ﬁ"&ﬁ% skirt
portion 5S in the i -12 -
one of the shbrandiyeand typ cwbossgenty 47y pnchad. a5e Sreyideden fbe S¥B®Ssment s
17[err] and 172 are provided on one side of the center line L[err]
and two sl itside of the tegtemndinsd, add theoskimboxation Snthe etivrigithe e

provi ded on the other side of the center line L[err]. 1In the skirt
portion i5n téieratdickespftwblsdits 35, ahd s, andeso dmossients 1¥5kpad 1, ansl 15[ err]
and two enbossnents 17[err] and 17[err] are provi ded on one side of

the center LjRjille@df év® ssde loFf 4y canterl b] ahd lewdnglits 15, addwseaiPssnent s
17[err] and 17[err] are provided on the other side of the center

line L[err].two embossments 17, 54 1?8%:%%&& dhenEssrigedrithe ceut s de

di agonal dinmension 10 of the panel” portion of the color cathode ray tube
Is 19 i nches%ir@]ﬂﬂ. t he di nensi ons of the apertured portion 5U of the
shadow mask are about 365 mmin width and about 275 nmin hei ght,

the dimensi ons andor cxamadOf LhORSlnthewil bedl Lpnd Catdlgigl and

Lrferr] 1° 131@ ehé ]pagé pgl?tjfo?ll c|:t0 ¥hé color cathode ray tube is 19 inches, and

the dimensions of the épertured portion 5U of the shadow mask 5 are
about 365 mm in width and about 275 mm in height, the dimensions and
positions of the slits 14, to 14,, and 15, to 15, and the embossments
16, to 16, and 17, to 17, are as follows:
15 In FIG. 2p, for ‘l;he dimensions of the slits 14, to 14,, and 15,
to 15,, the slit width SLW is about 3 mm and the slit depth SID is
6.5 mm, and for the dimensions of the émbossments 16, to 16, and 17,
to 17,, the width EMW is about 6 mm, the depth EMD is 0.8 mm, and the
height EMH is the same as the skirt height SK as shown in FIGS. 2A
20 and 2B (however, in FIG. 2D, for generalization, the height EMH is
depicted to be smaller than the skir}: height SK).
In the skirt portion 5S in one of the long sides of the shadow
mask, two slits 14, and 14, are adjacent to and spaced about 25 mm
from the center line L,, respectively and each of distances between

25 two adjacent slits, 14, and 14,; 14, and 14;; 14, and 14;; and .145 and



15 In FIG 2D, for the dinensions of the slits 14[err] to 14[err] and

15[ err] to 15[ err], the slit width SLWis about 3 mmand the slit
depth SLD is 6.5 mm and for the dinensions of the enbossnents
16[err] to 16[err] and 17[err] to 17[err], the wwdth EMVis about 6

mm the depth EMD is 0.8 nmm and the 3 hei ght EMH is the sane as the
skirt height SK as shown in FIGS. 2A ?6 and 2B (however, in FIG 2D, for

general i zati of), ; i ENH | . depi cted.to. be er. than the
skirt hei ght O‘QK)]E%OQE . l\ﬂhﬁ‘?‘rsﬁﬁtm p%’ g‘ﬁ %f‘ °5n5heo$'] Ofhe | ong
si des of the shado fwo slits 143 and 14[err], are adjacent to
and spaced ab%’%?sz% he shal5s sk, tRes Hidst s and,é4s @Erradiacertpdet ikl v and
each of distances between 25 two adjacent slits, 14[err] and 14[err]; 142

and 14[err]; %F@ﬁl RPOBind> Ty £FqM theyfentes] bine Liarkgspectively and each of

-13- Qerr] s about 50 nm In the skirt portion 5S in the other
of the | ong distancessbelawenftychadidranbvelitisk dwansl 14,5 144 [z 14,anth 14 err]
are adj acent to and spaced about 25 mmfromthe center line L[err],
respectivél y anddlggcéndis, and 14, idi sfcartcs® maet memetsm:a@oae@dsﬁ sslirf s, 147
and 14[err]; 14[err] and 14[err]; 1l4[err] 5 and 14[err]; and 14[err]
and 14[ err]i onebofith6@hort shfes be o Shade@dsR) 198 sMits 15, andoDs) He the
short sides of the shadow mask, two slits 152 and 15[ err] are

adj acent to FAasdmcad AUl Faéedn%QmZBh%mC%Bﬁr thé N ! ItS i5ﬁ§rr]

respectively and each of di stances between two adj acent

and 152; and rb88ecddeispAnii SO0 d ggtﬁ b@gnscw gjagéﬁélgpéss h@

t he other of the short SI es of th

Uerr]) | arig heeEind 2o 30 SB080 5 ’@tb A% BRI OFR. 5 e gﬁt ine
slits, 19ferthe other ofifh él%x%rﬁdes onPt&eS Biddw Aask &l ein.fls B ar?dofg 0 mm

are adjacent to and spaced about 25 mm from the center line Ly,

respectively and each of distances between two adjacent slits, 15,
and 15;; and 15; and 15, is about 50 mm.
In the skirt portion 5S in one of the long sides of the shadow
15 mask, two embossments 16, and 16, are adjacent to and spaced about
50 mm from the center line L,, respectively and each of distances
between two adjacent slits, 16, and 16,; 16, and 16,; 16, and 16,; and
165 and 16, is about 50 mm. In the skirt portion 55 in the other of
the long sides of the shadow mask two embossments 16, and 16,, are
20 adjacent to and spaced about 50 mm from the center line L,
respectively and each of distances between two adjacent slits, 16,
and 16,; 16, and 16,; 16, and 16,;; and 16,, and 16, is about 50 mm. In
the skirt portion 5S in one of the short sides of the shadow mask,
two embossments 17, and 17, are adjacent to and spaced about 50 mm

25  from the center line I,, respectively and each of distances between



In.the skirt portion 5Sin one of the |ong sides of the shadow 15 nask,
two enbossnents 163 and 164 are adjacent to and spaced about 50 mMm
fromthe center line L[err], respectively and each of distances

between two adjacent slits, 16[err] and 16[err]; 162 and 163; 164 and
16[err]; and 16[err] and 16[errl S about 50 mm In the skirt
portion 5S in the other of t he I%ng si des of the shadow mask two

En%b?fiﬁ‘%é cg%?aéo’p]aﬁrﬁfah%” o & cLpe #%@ﬂéﬁﬁ@%@%g@i%@?iﬁieio

6 6 6 ;
Tojerr] and 181 Kk Reriigres indhie adieeoh the Shi i Bs it &aéo%”]the
skirt portion 58 in one of the short sides of the shadow mask,

embossnent s FAEEAWP embgsamends 7, and Wdjaxeaadiacentig andsraged mbout 59 mﬂ 25
fromthe center line L[err], respectively and each of distances between

- 14- tmﬁ;@mzme@enmtbentrgsP@t[weh} apdhgadlypeaigtangag betrgeeand 174
i s about 50 mMm In the skirt portion 5Sin the other of the short

si des of B he tebashbassments, nEA kartdvb7 e ndweds dTpand 17 [israbousn®0 fidl.err] are

adj acent to and spaced about 50 mmfromthe center line L[err],

respectively and emsHbesfritedtances thetsEes 14, %o n.zrpaﬁam@smtsmenﬂ[ err]
and 17[err]; and 17[err] and 17[err] is abouf 50 mm

described abagetolibg a3kl drrahdbesdh tﬁatl‘&hé;{ ke @€t By ROS EFRMES on

16[err] to 16[err] are arranged such that they are alternately positioned
th r@enﬁ: t I s'ic!lrt t

gg in tﬁ gFon{jﬁasr§ es o th% ggo]\'(/?v'rnrnaﬂé"nfn rsr m I'EJSEP ns!sjls"nrel't('LsI[)|C)'[sl o

15 t t 7

ar £ grr[:;]ed guc hg?h]‘:fr)t]'l g[%idéa%th%a%%}%%r%ggw y&%gdg'%ﬂ%ngaéoér]r&%]elsggcgosr te

si des of g he  genteropll glgmésmenés 17, to 14) 408 2SRRI QO3 dde short
altemafely positioned on the opposite sides of the center line Ly
in the skirt portion 58 in the short; sides of the shadow mask.
In this case, the slits 14, to 14,, and the embossments 16, to
16,, of the skirt portion 55 are formed at the same time the shadow
15 mask 5 is press—fonneci from a thin-sheet metal blank to provide the
skirt portion 5S..
By virtue of this arrangement of the shadow mask 5 in the
present embodiment, since the slits 14, to 14,, and the embossments
16, to 16, are formed in the skirt portion 5S when the shadow mask
20 5 is press-formed from a thin-sheet metal blank to provide the skirt
portion 58, the curl S of the shadow mask 5 can be limited within
a predetermined va_lue smaller than that in the cdnventional shadow
mask along the entire periphery of the skirt portion 55. Since the

curl S of the skirt portion 58 of the shadow mask 5 of the present

25 invention is small, in the operation of affixi_ng- the skirt portion



In this case, the slits l4[err] to 1l4[err] and the enbossnents 16[err] to
16[err] of the skirt portion 5S are forned at the sane tine the shadow 15
mask 5 is press-formed froma thin-sheet nmetal blank to provide the

skirt portion 5S. By virtue of this arrangenent of the shadow
mask 5 in the present enbodi nent,,since the slits 14[err] to 14[err]
and the enbossnents 16[err] to 16[err] are fornmed in the skirt

ot al bl ank B3 0 IR GCORE puEeort SO 67 4o o Eve HRBetIbR. hdow
' the conved®iishal e AmREE frame g S ueliioSiah thn Al s afr g (e

skirt portion 5S. Since the curl S of the skirt portion 5S of the
shadow mask 3Sofnd Heepsupprt Lrame | 6varh ifgeilitaiad: | and fhife IBPROVEEi on of
affixing the skirt portion -15-

5S to the i nwbr@bdlithdnsaffiising frhenskigt pontiomPSoto tihe swiport phrameon

5S into the support frane 6 and wel ding of the fitted skirt portion

5S and the sépport franme 6 are facilitated, and this inproves

workability in affixing the skirt portion 5S to the support frame 5 6.

Wien a shadow nmaskitenV shaddwaesski 5/ Rlivh Rt i0ULy iatf &@rel B Yorcibly fitted
Wi thin a support frame 6, the skirt portion 5S of the shadow mask 5

i s defl ect edsieceiUgitnan £56 itVeramst &Ntné %m@ﬁbfﬁ.dnnf@b'f%he shadowof the
shadow mask that the curved portion 5U of the shadow mask is 10 |locally

oD Eae o Bk o ALt 0ot 4] ol e syt

of the shadow mask that the curved portion 5U of the shadow mask is

10 locally depressed, and landing error of an electron beam increases

and latitude of color purity decreasés, 'resulting in degradation of
color display quality.

It is preferable to reduce the maximum curl of more than 4 mm

in conventional shadow masks to less than the maximum of about 2.5

15 mm. If the slit depth.SLD (FIG. 2D) is too large, e.g., larger than

| 70% of the height SK of the skirt portion, distortions like creases

may occur in the useful apertured portion 5U when the shadow mask

is fitted within the support frame. Embossments 16 and 17 of an

inappropriate height, width or depth increase rigidity of the skirt

20 portion 58 to such an excessive extent as to distort:the useful

apertured portion 5U.
FIG. 5 shows a relationship between the amount S of curls and
the slit depth SID in shadow masks with slits only and shadow masks

with slits and embossments, wherein the skirt height' SK is 17 mm.

25 The remainder of dimensions of the shadow masks are the same as in



color display quality. It is preferable to reduce the maxi num
curl of nore than 4 mm I n conventional shadow masks to |l ess than the

maxi nrum of about 2.5 15 mm If the slit depth SLD (FIG 2D) is too |arge,
e.g., larger than 70% of the height SK of the skirt portion,

di stortions |ike creases may occurmin t he useful apertured portion 5U
when t he shadow mask IS fitted witThin the support frame. Enbossnents

16 and 17 of 3! r h th or depth i ncrease
(igidity of tihe2Roys emsginenin e “gatidiatn sth Tfest weertas Kizt {0
distort the u efm rTg’G ured portion 5U. FIG 5 shows a
rel ati onship Lipits e maxdmgn curl £Q spakier than 2. -Aamsin Ehejepdewsi D i n

shadow masks with slits only and shadow nmasks with slits and
embossnent s, FREEehavingethsslitshand)prbasisments.7 Hris updenstood dirain®i: of
di nensi ons of t he shadow masks are the sane as in

- 16- t A&hab eveenbimrddomefits11H end embossephts Girdilaraldy suppres’dso of t he
skirt height SK limts the maximumcurl to smaller than 2.5 mMmin
the shadovd the amomtkst banlisnay tdipasbd Witk BHadWIRSXERRLEiddd with s1ider st ood
fromFI G 5 that a conbination of slits and enbossnents consi derably
suppresses ofly.t he anount of curls as conpared w th shadow masks provided
with slits only. Since the skirt portion 5S of the

shadow mask 5 accoislge e sicirt portiign B65 Rho SHAGS) HEBL 0ALA1ARRD! Y

affi xed to the support frane stress cause Kirt

portion 5 1 thethrblahihensiianast el LBEE, LBeEAOTB e Bloobb 35S |

not transmtt e aper
6 , the stress caused to the skirt portion 55 fitted in‘the support

10  frame is so small that the stress is not transmitted to the apertured
pﬁrtion 5U through the imperforate portion 5N. Therefore, the curved
contour of the apertured portion 5U is not distorted, and the strength
of the shadow mask 5 is not reduced.

FIGS. 3A to 3C are respectively structural views showing a

15 second embodiment of a shadow mask used for the color cathode ray
tube shown in FIG. 1, FIG. 3A being a top view thereof, FIG. 3B being
a side view of a long side thereof, FIG. 3C being a side view of a
short side thereof. |

In FIGS. 3A to 3C, reference numerals 16,; and 16, designate

20  embossments provided on a straight line L, passing through'the centers
of the two long sides of the skirt portion 55, and reference numerals
17, and 17,, designate embossments provided on a straight line I,
passing through the centers of the two short sides of the skirt portion
5S. The same constituent elements as those shown in FIGS. 2A to 2D

25 are indicated by the same reference numerals. The enlarged view of



portion 5U through the inperforate portion 5N. Therefore, the curved
contour of the apertured portion 5U is not distorted, and the strength

of the shadow mask 5 is not reduced. FIGS. 3Ato 3C are
respectively structural views showng a 15 second enbodi nent of a shadow
mask used for the col or cathode ray 17 tube shown in FIG 1, FIG 3A
being a top view thereof, FIG 3B being~ "~ a side view of a long side

t hereof, FIG_3C begin ide, view of a short .si.de thereaqf.

I FGs oa toesetitud the Shiraats Sorhe presiiy TRRATPRIIES AR 20
enbossnents provided on a straight line L[err] passing through the centers
of the two Io%%?d@?‘of the skirt portion 5S, and reference nunerals
17[err] and 17[err] designate enbossnents provided on a straight |ine
L[err] passi ABe tSerond) gmipodiment tisr Ehepfaneh én oppstIusition jag ddhagfoff he
skirt portion 5S. The sane constituent elenents as those shown in
FIGS. 2A to Zihe Zirsir emboddinentt edcépt that dwneecorficenhwodémentgs groviddrk

enl arged vi ew of -17-

the slitsbandvithetlebassenaits 16, khe 18, c6e the Aihedi sk ing thrdidghathe
to FIG 2D. The second enbodinent is the sane in construction

as that of  centerd B€ thel®ngaiided a8 theCaRBimdrital 1 ))@ndagosh efdoghdrent is
provi ded 5 wth the enbossnents 16[err] and 16[err] on the line L[err]

passing thr oiggF%grgrg]gn% througl’f;%ﬂ%eé&tgi-s td?s[ethé’%oﬂ%%ﬁeéﬁd the enbossnents

17[err] and nthe lin L[ err] passing through the centers

of the short siges nmber of 24 £r 7%t §1€ 1§ TASHIB e Pk 5. 11
t he | ong mde%ﬂe short side,’ respec’tlvreqay,sﬁglgnprlm ng e.
enbossment s 1s§{o%ErJid59 rlegégé{ilfeﬂ',dco:@rising the embossments 161_to 16, and
10 17, to 17, is larger by one than the number of the slits, 6 and 4,
in the long side and short siae, ;:espectively, comprising the slits
14, to 14, and 15, to 15;, while the first embodiment is not provided
with the embossments 16, and 16,, 17, and 17,, on the center lines,
the mumber of the embossments, 6 and 4, inthe long side and the short
15 side, respectively, comprising the embossments 16, to 16,, and 17, to
17,, is the same as the number of the slits, 6 and 4, in the loﬁg side
and the short side, respectively, comprising the slits 14, to 14,
and 15, to 15,. Therefore, the construction of the shadow mask 5 in
the second embodiment will not be explained further
20 Further, the operation, the function and the effects resulting
from the operation of the second embodiment are generally the same
as those of the first embodiment, and those of the second embodiment
will not be explained further.
While in the above embodiments, the number of the slits (14,

25 to 14, and 15, to 15;) and the spacing therebetween provided in the



10 17[err] to 17[err], is larger by one than the nunber of the slits, 6

ard 4, in the long side and short side, respectively, conprising the
slits l4[err] to l1l4[err] and 15[err] to 15[err], while the first
enbodi ment is not provided with the enbossnents 16[err] and 16[err]

17[err] and 17[err] on the center lines t he nunber of the
enbossnents, 6 and 4, in the |long si de”%ﬁ t he short si de,

15

respectively,, ¢ ri,si ng.the . enbossnents err] to 16[err]. a 17[,err] to
17[err], is ?hb&sngﬂglgg #@nﬂu pm@rt%]tg[ai@g%os 8 gl,glitr? ?%eaf’éng si de
and the short_side, _respectively, conprising the slits 14[err]. tq_1l4[err]
and 15[err] t& FS[ &7«] andnhefpreing Hhezehrtivear haye beeR Hipesh l¥ask 5 in
the second enbodi ment will not be explained further. 20 Furt her,
t he oper at i ofPkained udei ymben andhshefspacing ase wereHy mentionef kjrwalie
operation of the second enbodi nent are generally the sane as those of

the first enbfdxamples imdheembodifenthe andcthedmenkendifivtlng slits andvthe not be
expl ai ned further. Wiile in the above enbodi nents, the

nunmber of5 t hemisdssientsl4h@thé spading tiertBébideh intbd pider]ly idetdhliged] ) and

t he spaci ng therebetween provided in the skirt portion 5S
and the nunbes erat:nbage.enbmﬂsﬁtﬁe@isé&ﬁ{grieﬁv@e&%ardeht@di?eIvofieﬂ[aerr] to
y

17[err]) and the spacing therebetween hdve been specifical
B o2 ' e UERET ARSI S AR PP I S e O
cTOOSSTENt S 98 chiee DA ot U6C HBLURIAGE U QRS LBt Lt R],
| 009 51 o b bty agkagtb, LIRLE] foe Wi I SR USRS .
10 spacing between two adjacent slits and the spacing between two
| adjacent embossments can be respectively chosen within the range of
40 to 60 rmm.
While, in the above embodiments, the shadow masks 5 used for
a color cathode ray tube having a 19-inch outside diagonal panel

15 portion have been takeﬁ as examples, the shadow mask 5 of the present
invention is not limited to application of tubes having a 19-inch
outside diagonal panel portion, but can be similarly applied to
cathode ray tubes having a panel portion of other outside diagonal
dimension.

20 While, in the above embodiments, the embossments protrude
inwardl}{, the present invention is not limited thereto, but they can
protrude outwardly to provide the similar function and effects. An
embodiment corresponding to the first embodiment and another
embodiment: corresponding to the second embodiment are shown in FIGS.

25 6A to 6D and FIGS. 7A to 7C, respectively. The details of the



can be respectively chosen within the range of 20 to 30 mm and the 10
spaci ng between two adjacent slits and the spaci ng between two
adj acent enbossnments can be respectively chosen within the range of )

40 to 60 mMm Wil e, in the above enbodi nents, the shadow masks
5- used for a col or cathode ray tua having a 19-inch outside diagonal
panel 15 portion have been taken as eX ﬁb’l es, the shadow mask 5 of the

pr esent | nti.on_ i ot limted too application of fubes having a
19-i nch aﬂ?@%%\‘%‘és Bﬂ’a"rs Bﬁ%é&’%r‘t“i - B EEFegEddtATatEoRy Okl i ed
to cat %‘de ray t ubes havi,n% a panel portion of other outside diagonal
di mensi on. e shadow i} ds tifted oussida BPorRnfEame; § @scshsuBsifent s

pr ot rude i nwardly, the present invention is not limted thereto, but
they can FIGyr®t rude outwardly to provide the sinmilar function and
effects. An enbodi ment corresponding to the first enbodi nent and
anot her enmboWhident irc the ebpoa dnboliment sie the enhossmahos ape Rircastee shown
in FIGS. 25 6A to 6D and FIGS. 7A to 7C, respectively. The details of

t he 5 in cross section, the present invention is notlPimited ther&B)Osgent s
and slits are shown in FIG 6D. These nodification of - the shadow
mask 5 is fitthed e be dRctaenAUPPH trésf BRcEiGS afd YBtidle inwardlf!d 8-
While, in the above enbodi nents, the enbossnents are arcuate I n Cross

section, the dakesRIy dMERI OR F1esNOh ddd'od eﬁf.%%;tg@ydfw provide tid1€Y can

be rectangular in cioss section and protrude outwardly

as shown in EhE6a:94ualdofBand €EREGK.VE! Y, (o provide the

The results from various experiments similar to the above

10 embodiments are summarized as follows:

(1) It is préfer.able to distribute slits and embossmenfs over
each of central portions of PHL and PVL in length of long and short
sides of the skirt portion, respectively, wherein PHI. and PVL satisfy
the following inequalities:

15 : 0.5HL§PHL§0..85HL

0.5 VL. S PVL < 0.85 VL
where HL and VL are longitudinal lengths of the long and short sides
of the skirt portion, respectively (see FIGS. 2B, 2C, 3B, 3C, 6B,
6C,7B, and 7C).

20 (2) It is preferable that slits and embossments are 2 to 10
and 2 to 15 in number, respectively, in each of the above-mentioned
central portions (PHL, PVL) (see FIGS. 2A, 2B, 2C, 33, 3B, 3C, 63,
6B, 6C, 73, 7B, and 7C).

(3) It is preferable that slits extend a distance SLD of 30

25 to 70% of the height SK of the skirt portion from a rear end thereof



simlar function and effects. The results fromvarious
eXperinents simlar to the above 10 enbodinents are summari zed as

fol |l ows: (1) It is preferable to distribute slits and
enbossnents over each of central portions of PHL and PVL in |ength of
| ong and short si des of the ski rg portion, respectively, wherein PHL
and PVL satisfy thefollovm'ngir'f&l]'alities: 15 0.5 HL [err]

PHL [err] 0.85 ; .5 VL [err] PVL [err] 0.85 VL where HL
and VL are Igﬁ%ﬁﬁ'n&})'l@ng?gsangf&?he | ong and short sides of the
skirt portion, respect.iyel see FIGS. 2B,, 2C, 3B, 3C, 6B, 6C, 7B, and
20 5 @5yt 51 Arepetesthar AriidEs| SHEOR RIEROS 23k 51 0 2 1o
10 and 2 to 15 in nunber, respectively, in each of the :
above- nent i ofe@ longituiaad rlengpl SLP dhereqf(SepPIFS ( 3Be Py 3B aD\IBYB, 2C,

3A, 3B, 3C, 6A 6B, 6C, 7A, 7B, and 7C). (3) It is
preferabl e that sl{f)slteis preferakilet thadeaBiBspént30extzhd a gliposnasf EMhe hei ght
SK of the skirt portion froma rear end thereof

- 20- 5 (cE80RGIN0RDL Gie heighnsk HE) the skirt portion (<Be FIGS.s2pyeferable
that a wdth SLWof slits is 25 to 50% of a longitudinal |ength SLD
t her eof (seegd;| 6® andD9BPD, 9A and 9B). (5) It is preferable

that enbossnments extend a distance EMH 5 of 80 to 100% of the height SK
of the skirt portigh (t5¢8 gre®Sradl that a cr®Bs £t o#Bmbossments is

2 to 15 mm (EMW) measured along a side of the skirt portion having
the embossments and 0.2 to 1.0 mm (EMD) measured perpendicular to
10 the side of the skirt portion (see FIGS. 2D, 6D, 9A and 9B).
(7) It is preferable that, when a pair of slits are disposed
at a central portion of 2 to 20% of the longitudinal length (BL, VL)
of each of long and short sides of the skirt portion, the remainder
of the slits are spaced a distance of 10 to 70 mm from each other
15 {see FIGS. 2A to 2C, .LSA to 3C, 6A to 6C, and 7A to 7C).
(8) It is preferable that, when a pair of embossments -are
disposed at a central portion of 5 to 50% of the longitudinal length
(HL, VL) of each of long and short sides of the skirt portion, the
~ remainder of the embossments are spaced a distance of 5 to 70 mm from
20 each other (see FIGS. 2A to 2C, 3A to 3C, 6A to 6C, and 7A to 7C).
(9) It is preferable that, when one embossment is disposed at
a midpoint of each of long and short sides of the skirt portion, the
remainder of the embossments are spaced a distance of 10 to 70 mm
from each other (see FIGS. 3A to 3C and 7A to 7C).

25 (10) It is préferable that, when a pair of embossments are



(6). It is preferable that a cross section of embossments is 2 to 15

nmm'(EMN neasured along a side of the skirt portion having t he
enbossnments and 0.2 to 1.0 nm (EMD) neasured perpendicular to. 10 the side
of the skirt portion (see FIGS. 2D, 6D, 9A and 9B). (7) 1t is
preferable that, when a pair of slits arﬁedl sposed at a central
portion of 2 to 20% of the Iongitudi nal™ ngth (HL, VL) of each of

| ong and shor S|de f t skirt t|on re der, of the slits
afe spaced a % r[ag PFOH‘%&@% ‘ﬂ%rf ongitu d’(’?&el% 2A to
2C, 3A to 3C 6Ato 6C and 7Ato 70). 8) It is preferable
that, when a V& %#Ttﬁ?é’grr@ﬁt%"n@r and shortysidess of eas@éﬁtmtlﬁartlon of
5 to 50% of the Iong|tud| nal |ength (HL, VL) of each of long and -
short sides ofthogemensr arespacesha disgance of § &gadnomringm adjacenbonesent s
are spaced a distance of 5 to 70 mmfrom 20 each other (see FIGS. 2A to
2C, 3A to 3CofAlits 46, a aoutioh excli@ing the central portn bff 3 Top2asf ef abl e

t hat, when one enbossnent is disposed at a m dpoint of each of |ong
and short 5si detse déndilvedinidlr Lerprht 2@, F1dse 2A to 2¢} SxBtddef 6aftd be, and
enbossnents are spaced a distance of 10 to 70 mm from each other (see
FIGS. 3A to 3fa apd7ds to 7C). 25 (10) It is preferable that, when
a pair of enbossnents are -21-

di sposed at a centrajy perid gfeﬁraﬁlé% ZQ%nPBﬁrléﬂtii iz %rle&ad al&rgtd

(HL, VL) of each of Iong and short tion,

embossent s a6 sSe30aing dloil AFEReA! ek GET W (ROMARkCRL oSy of

sI|t5|naport|on exc e centra por 1 0N ‘0 Yo Of t he

l'ongi tudinal J[e ggt hGA( §8e6‘fl %d 7%At507c7)c 3A to 3C, 6Ato 6C, and

10 (12) It is preferable that zero to four of embossments are

disposed between two adjacent ones of slits (see FIGS. 2A to 2C, 3A

to 3C, 6A to 6C, and 7A to 7C).
As described above, according to the present invention, a
plurality of slits and a plurality of embossments are formed to be
15  juxtaposed over a wide region of each of long and short sides of the
skirt portion in the same operation used fof press—forming the skirt
portion. This reduces significantly the tendency of the press-
formed skirt portion to return to its initial form, reduces the curl
S produced in the skirt portion, and limits the curl S within a
20 relatively small range over the entire periphery of the skirt portion.
Further, according to the present invention, the stress caused
to the skirt portion by fitting the skirt portion in the support frame
is not transmitted to the imperforate portion or the apertured portion
so that the curved contour of the apertured portion of the shadow

25 mask is not distorted, and consequently the color selection property



7Ato 70). (11) It is preferable that enbossnents are spaced a

di st ance of 5to 35 nmmfrom adjacent ones of slits (see FIGS. 2A to
2C, 3A to 3C, 6Ato 6C,-and 7Ato 7C). 10 (12) 1t is
preferable that zero to four of enbossnents are di sposed between two
adj acent ones of slits (see FIGS. 2A t0g C 3A to 3C, 6Ato 6C, and
7TAto 70). As descri bed above, according to the present

{or mod Lo bo hie Rk Akt tordeet Bkl B (R srrtadt SRR AR Chor

sides of the . SKLT rtion in the same operation used for
press-fornin&mfﬁéuéiP#faxﬁge&'portion. This reduces significantly the

t endency of the press- formed skirt portion to return to its initial
form reduces the curl S produced in the skirt portion, and limts
the curl Swithina 20 relatively small range over. the entire periphery
of the skirt portion. Further, according to the present

i nvention, the stress caused to the skirt portion by fitting the
skirt portion in the support frane is not transmtted to the

i mperforate portion or the apertured portion so that the curved

contour of the apertured portion of the shadow 25 mask is not distorted,
and consequently the col or selection property

-22- of the shadow mask is not deteriorated, or the strength of the shadow
mask is not reduced.



WHAT IS CLAIMED I S: 1. A color cathode ray tube including a

general |y rectangul ar shadow nmask having a curved apertured portion
having a nultiplicity of electron-transm ssive apertures, a curved

i nperforate portion 5 surrounding and integral with said apertured
portion and a skirt portion bent_back froma periphery of said curved
| nperforate portion, and a generally rectangul ar support franme for

suspendi ng s%h%r ., mask by spot welding said skirt portion
thereto, with ngga e D IS: portion of said color cathode ray tube; 10

said skirt portion bejn ro d th a t tendin
inI a di Irect !Oon l)f Ja' h%F rga;{rl ?J\émg "Bquqa ha;gﬁﬁlegailyrectapgﬁ i(ty o:‘ °

enbossnent s ext endi in said direction of the heig of _said skirt-
portion, shadow BRpingr & crEYedb ppesTtured RAELIOR %P"ﬁpﬁraamltt}%%ﬂty
embossment s bei ng 15 distributed over each of central portions of PHL and.
PVL in | engtRf electron-trgngniasdve aperteresssaoturysdimperioryis: ppokion
respectively, said PHL and PVL satisfying follow ng inequalities:

0.5 HL [ebr] skkktoynding add8fntdigral with said apértiiret partipn Rdd peskirt0. 85 VL,
and 20 said HL and VL being | ongitudinal |engths of said | ong and

short @bﬂﬂﬁ)ndjent&badkikbmhpéﬁiﬁheﬁy ofisas@ectvedeinperforate portion,2. A
cat hode ray tube according to claim1l, wherein said plurality of

slits are 2 hﬁdla%én&rﬂl@ﬁéctbﬂg@?éﬂ‘sx%o%@'fﬂarﬁ@ﬂéf 8hspending BRid bRadowand sai d
plurality of enmbossments are 2°to 151 n nunber in each of said
central port 988 by spot welding said skirt portion thereto, within a panel
portion of said color cathode ray tube;
10 said skirt poftion being provided with a plurality of slits
| extending in a direction of a height of said skirt portion and a
plurality of embossments extending in said direction of the height
of said skirt portion,
said plurality of slits and said plurality of embossments being
15  distributed over each.of central portions of PHL and PVL in length
of long and short sides of said skirt portion, respectively,
said PHL and PVL satisfying following inequalities:
0.5 HL. < PHL < 0.85 HL
0.5 VL. S PVL < 0.85 VL, and
20 said HL and VL being iongitudinal lengths of said long and short
sides of sai'd skirt portion, respectively.

2. A cathode ray tube according to claim 1, wherein said
plurality of slits are 2 to 10 in number in each of said central
portions and said plurality of embossments are 2 to 15 in number in

25 each of said central portions. [ —

o



- 24- 3. A cathode ray tube according to claim1l, . wherein said
plurality of slits extend a distance of 30 to 70% of the height of

said skirt portion froma rear end thereof. 4. A cat hode ray
tube according to claim1l, wherein a width 5 of said plurality of said
slits is 25 to 50% of a |ongitudinal |epgth t her eof . . 5. A
cat hode ray tube according to claim1, erein said plurality of

enbossnments protrude |n dLy. 0. cat ho r tube_according
to claim1, wher eilén séi%ﬁil%gptl‘agr Lihe (egerdingo %r@ﬁl‘@d@r &ﬁéﬁ%‘é’ §8thardl y.

7. A cathode yay_.tube accordin o c¢laiml, whereip said . .plurality of
embossnent s 4% O ﬂ%cﬁé%dﬁtm%fo? %% "R oghihe helgh%o‘?’g sai d
skirt portion. . . 8. A cathode ray tube according to claim1, -
wherein a créaid skirts pertign &roms aj ¥eay gpditheyed- embossments is 2 to 15 mm
measured al ong sides of said skirt portion having said plurality of
enbossnents and 4. A ¢athode reyOtuhe accoading tpeclsdndl c whereinoa sadth si des of
said skirt portion. 9. A cathode ray tube according to
claim1, SwheoesaidppatalitPOf sadfl sldtsl ipl25 @d b0y ofifa Mrigisudival diergttsed at a
central portion of 3 to 20% of the longitudinal |ength of each of

| ong and shothergbdes of said skirt portion, and a renai nder of said
plurality of slits are spaced a distance of 10 to 70 nm from each

ot her. - 5. 18 cArRiehpale vie heREaRAS OFdlididih O ChAbraih suwhierein a
pair 25 of said plurality of ‘embossnments are di sposed at a central
portion plurality of embossments protrude inwardly.

6. A cathode ray tube according. to claim 1, wherein said

10 plurality of embossments protrude outwardly.

7. A cathode ray tube according to claim 1, wherein said
plurality of embossments extend a distance of 80 to 100% of the height
of said skirt portion.

8. A cathode ray tube according to claim 1, wherein a.cross

15  section of said plurality of embossments is 2 to 15 mm measured along
sides of said skirt portion having said-plurality of embossments and
0.2 to 1.0 mm measured perpendicular to said sides of said skirt
portion.

9. A cathode ray tube according to claim 1, wherein a pair

20 of said plurality of slits are disposed at a central portion of 3
to 20% of the longitudinal length of each of long and short sides
of said skirt portion, and a remainder of said plurality of slits
are spaced a distance of 10 to 70 mm from each other.

10. A cathode ray tube according to claim 1, wherein a pair

295 of said plurality of embossments are disposed at a central portion

| ARVR )




- 25- of 5 to 50%of the |longitudinal |ength of each of |ong and short
sirdes of said skirt portion, and a renai nder of said plurality of
enbossnments are spaced a distance of 5 to 70 nm from each ot her

11. A cathode ray tube according to claim11, wherein one of 5 said
plurality of embossments is disposed alsa m dpoint of each of | ong
and short sides of said skirt portion, and a renmai nder of said

plurality ofofaﬁe%%@%%&%&g}eag hgle?l;,éﬁ%g RloriBn g%né%hmgaaég

each ot her e according to clai

wherein a pai 10 of .said pl.ural it S|It are_dis central
portion of 3°£ sa:L% M@%’%’t PRe £B g?t e?"eﬂst ﬁag#) @g‘%ﬁ&%ﬁ’ g and
short sides of said skirt portion, d said urality of enbossnents
are spaced SmbossmeRks are, spaggd 3 gﬁtéﬁc?nﬂf?%'?ﬁ JHJ’EQ: d-’r%g FheLai d
plurality of slits in_a portion of said central portion of 50 to 85%
of the longitudi ndl- 2scathedgRy subranaegding fo Bairdl, WanalnPreiol to 20%
of the I ongitudinal | engt h. 13. A cathode ray tube
accordi n@ tosa;ﬂdaplnr_a,lmmefemﬂposan@ts is dispased|att g midpeiito of neachsofar e
spaced a distance of 5 to 35 mmfrom adj acent ones of said plurality
of slits. ZIbng and shortdsidescaf baikd skayt pobieiong candda ngmaindeiradfsdid wher ei n
zero to four of said plurality of enbossnments are di sposed between

t wo adplaeanityo be embbssitints Rirer Spdded Hidistarc® of 10 to 70 mm f#&u A
cathode ray tube according to claim1, wherein said plurality of
enbossnment s &4cp gFKrat e in cross section.

12. A cathode ray tube according to claim 1, wherein a pair

10 of said plurality of slits are disposed at a central portion of 3
to 20% of the longitudinal length of each of long and short sides
of said skirt portion, and said plurality of embossments are spaced
a distance of 5 to 35 mm from adjacent ones of said plurality of slits
in a portion of said central portion of 50 to 85% of the longitudinal

15 length excluding said c.entral portion of 3 to 20% of the longitudinal
length.

13. A cathode ray tube according to claim 1, wherein said
plurality of embossments are spaced a distance of 5 to 35 mm from
adjacent ones of said plurality of slits.

20 14. A cathode ray tube according to claim 1, wherein zero
to ffour of said plurality of embossments are disposed between two
adjacent ones of said plurality of slits.

15. A cathode ray tube according to claim 1, wherein said
plurality of embossments are arcuate in cross section.

25 16. A cathode ray tube according ‘to claim 1, wherein said

N




25, 16. A cathode ray tube according to claiml, wherein said

- 26- plurality of enbossnents are rectangular in cross section.

17. A col or cathode ray tube including a generally rect angul ar
shadow mask having a curved apertured portion having a multiplicity
of electron-transm ssive apertures, a gg@yed 5 | nperforate portion
surroundi ng and integral with said apertured portion and a skirt

porti on bent pRaek st 0l LnBELLMARE Yard! rSAMHY 3 cross sdJtBER O Al e

portion, and-a gene y rec gular suppo anme suspendi ng

sai d shadowrask by,spot .wel| di ng said. skirt rtion.theretao, wthin a
panel portion of s]a?'d col o d"@ﬁt Ht %yr?ijg&e 1bnclu 95§ c?egﬁwyportion

bei ng provided with_a pluralit f slits extendi ng .i,n a direction of
herght ot * Zarbaidta B sy st faving S curve aeer RESFIGRORIOE et ¢
extending in said direction of the height of said skirt portion,

said slits afylEipldciihodfheflecheanriransniapbsed apestii@sa 25 curved
circunference of said skirt portion. 18. A cat hode ray tube
accor di ngdt o imparfarave porsien rsurapunding andplintegrialywith shid apextwred a

di stance of 50% or |ess of the height of said skirt portion froma
rear end thepeoticnahdaistipt poritionybent back fromryesiphatysofsaihduruedentire

| ength of the height of said skirt 20 portion. 19. A cat hode

ray tube accdmgérfprate poationl 7and\hefelefaBlyPaédtangular Sipdt dErpierfiri ty of
slits are di sposed one on each side of a m dpoint of each of |ong and
short sides @hspaidingkhid siickinABk b@BPot GERLiIMGYasd skirt portion thereto,

within a panel portion of said color cathode ray tube;

10 said skirt portion being provided with a plurality of slits
extending in a direction of a height of said skirt portion and a
plurality of embossments extending in said direction of the height
of said skirt portion,

said slits and said embodiments being juxtaposed around a

15 circumference of said'skirt portion.

18. A cathode ray tubé according to claim 17, wherein said
plurality of slits extend a distance of 50% or less of the height
of said skirt portion from a rear end thereof and said plurality of
enbossments extend an entire length of the height of said skirt

20 portion.

19. A cathode ray tube according to claim 17, wherein a pair
of said plurality of slits are disposed one on each side of a midpoint
of each of long and short sides of said skirt portion, and remainders

of said plurality of slits and said plurality of embossments are

25  arranged alternately with each other. -

L



of said plurality of slits and said plurality of embossments are 25
arranged alternately with each other.

-27- 20. A cathode ray tube according to claim 17, wherein a

pair of said plurality of enmbossnents are di sposed one on each side
of a m dpoint of each of |ong andvshort sides of said skirt portion,
and remai nders of said plurality of sl74's"and said plurality of 5

enbossnments are arranged alternately with _each other. \ 21, A
col or cathode ray 4%bd* §& i ‘B%C"I‘C@SWW tWﬁ’é'F*gtFrJr—" wherelLa Pair ral ity
of slits extend a fixed_|Length froma rear end of said skirt portion.
22. A col or PhtFEdePIER1LtH oL etosanensst are I9AFpRSEd ongheRetach sie 9 d
plurality of enbossments protrude inwardly. .. 23. A color cathode
ray tube accarmidpgint ofl eagh of  lomgeans] short sideg @fpsaidaskint pertdepessnent s
are arcuate in cross section. .
and remainders of said plurality of slits and said plurality of
5 eambossments are arranged alternately with each other.
21. A color cathode ray tube according to claim 17, wherein
said plﬁrality of slits extend a fixed length from a rear end of said
skirt portion.
22. A color cathode ray tube according to claim 17, wherein
10 said plurality of embossments protrude inwardly.
23. A color cathode ray tube according to claim 17, wherein

said plurality of embossments are arcuate in cross section.
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