CATHODE- RAY TUBE AND METHOD FOR MANUFACTURI NG THEREOF, COLOR SELECTI ON
MECHANI SM  AND FRAME FOR THE COLOR SELECTI ON MECHANI SM FI ELD OF THE

| NVENTI ON:  The present invention relates to a cathode-ray tube and a net hod
for manufacturing thereof, a color selection nmechanism and a frane For
the col or selection nmechanismwhich are applied to color television sets,
conput er displays and ot her display devices. for exanple. BACKGROUNDART,;
FIG 39 shows a schematic construction of a conventional col or cathode-ray

tube. A EHIHORERAY TYBE AND METH@EFORMANURAGTURING at hode- r ay

tube body 5 is conposed of a panel 2 and a funnel 4 having a neck portion
3, aco t_.sC n i 0 i riQr face of the
panel 2%5%@@&%&&@%5&%&%@&0&@&&&&%3& &ﬁﬁﬂ#ﬁé@gﬁ JRa  col or
sel ection nechanism 7 is disposed in opposition to the col or fluorescent
screen 6, and a el } i i L} Al ck portion 3. The
col or fluorescent sf%%&@ﬁfn%mcﬁmﬁ%ﬂ&QWexaml e, the
stripe-shaped fluorescent substance | ayer of each color. A deflection yoke
9 is provided on the outside of the cathode-ray tube body 5- The col or

sel ection nechanism as shown in FIG_ 40. has a pair of supporting nenbers
12, 13, the cross section of which is approxi mtely L-shaped, and a netal

Fr ameFiEf (P ORSIHE INVENYIOR: Pai T
The present invention relales lo a calhode-ray lube and a melhod for manufacturing
lhereof, a color seleclion machanizsm, and a frame lor lhe color selection mechanism which
are applied lo color television sels, compuler displays and olher display devices, flor

example,

BACKGROUND ART:

FIG. 39 shows a schemalic conslruction of a convenlional color calhode-ray tube. A
color calhode-ray lube 1 has a conslruction in which a cathode-ray lube body 5 is composed
of a panel 2 and a Tunnel 4 having a neck portian 3, a color Mucrescent screen 6 is formed on
the inlerior surface of lhe panel 2 with each fluorescent layer of red, green and blue color, a
color seleclion mechanism 7 is disposed in opposilion lo the coler Nuorescent screen 8, and
a eleclronic gun 8 is disposed in lhe neck porlion 3. The caolor fluorescent screen § is lormed

by arraying, lor example, the slripe-shaped Muorescenl subslance layer of each color. A




of U-shaped elasticity providing nmenbers 14 and 15 that are connected at an
end of both the supporting nenbers 12, 13; and between the pair of
supporting nmenbers 12, 13 of the Franme 16 a color selection mask 19 is
provided with a nunber of slits (beam aperture) 17 arrayed on a thin netal
board in the horizontal direction of the screen and a m nute band- shaped
what is called grid elenent 18 fornmed between the adjacent slits. [refer to

Japan atent |aid-open.patent a i cation H10- 106449 h ape
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exanpl e, made of a square-shaped nenber, and the both ends thereof are

wel di o) e B i or.t i ng
rembergerien i R Sl REERS o hed MO oR kRS, Borbi PLOR T,
continuing fromthe horizontal portion having approximtely L-shaped cross

sect | QfossARchRON WHieh ! SpprdkdmatelAnsidped, S 8msSiS! Rithd 98 mﬁﬁﬁﬁﬁrﬂf%ﬂ:aﬁrlgsar o

assenbled, in the state in which the pair of supporting nenbers
pressuri zed fromthe outside and so-called tumbuckle is inposed to deform

the friopEshiBed BRSIGIpRividing ARhitRR: 1Pald 19 1HabaMBldhndcibd at HeehPBEkolf Hd ace of
each vertical portion of the supporting nenbers 12, 13 having

approxi mately L-shaped cross section, and then, the 2 ~ - pressure is
r el easepporfing mamdss t12, tBeand belwezal e tpamoimgpodibgi mepbensi HEd1Dof e frame
with a predeterm ned tension. Accordingly, after assenbling the color
sel ection nechanism7, as
rame 16 a colar seleclion mask 19 is provided with a number of slils (beam aperture} 17

amrayed on a thin melal board in Lhe horizonlal direction of the screen and a minule band-
shaped whal 15 called grid element 18 formed between lhe adjacenl slils. (reler to Japan
patenl Laid-open palenl applicalion H10-106443,

The U-shaped elaslicity providing members 14 and 15 consisling the frame 18 are,
for example, made of a square-shaped member, and {he both ends thereol are welding 1o
lhe bottom surface of herizonlal poriions of lhe supporting members 12, 13 lormed of a
horizontal portion and a verlical porlion continuing from the horizonlal peorlion having
approximately L-shaped cress section. As shown in FIG. 41, when this color selection
mechanism 7 is assembled, in the stale in which the pair of suppotling members 12, 13 are
pressurized from the oulside and so-called tum-buckle is imposed 1o deform the frame 18 the
color seleclion mask 19 is welded lo lhe upper surace of each vertical porlion of lhe

supporling members 12, 13 having appraximalely L-shaped cross seclion, and then, the
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shown in FIG 41 with a thick Iine, color selection mask wel ded surfaces
12a, 13a of the supporting nenbers 12, 13 of the franme 16 are noved to the
fluorescent surface side conpared to the state before assenbling franme
(shown with a fine line). In this color selection nmechanism7. in case of
For exanple the four point holding, support springs 23 provided with a pin
engagi ng hole 22 at the end thereof are attached to the supporting nenbers

Four  syamere P ieRalRl sk el Mg BRSEIRE rik o roye PRUPEBDE Wlich, ° hat

the color selection nechanism?7 is supported by a panel pin (not shown)

whi ch drsadibntifd RhsiRC ALGRHGYS F%@LM&@W sefadi? R]h‘%cg.aﬁgt hode: ray

tube 1, ree ectron correspon |ng
green(Q and bI ue(B) emtted fromthe electron gun S are irradi ated on each

col or shbivHQh FIGERY vAIHDS WRAE Bnd, So6Rdr s.@ieci.&e n%kq&euéédlgurfa%ssﬁtza%&%? I

through the slits (beam aperture) 17 of the color tion nechanism 7,
[ hen the fluorescent substance |ayers emt |ight, and the electron beans

BR, BGuppfiifg ensraberserd, bis bhtedpihaects ar: WRied Yo 1Re tkBresBodll #rfaLa! signd
vertical directions to display the required color picture 3 As a col or

sel ecti on nmechani sm other than the above nentioned exanple, for exanple,
such ooinparsibdod slate hatokassenbling feneydshown itk afinellingl. docunent (Japanese
Lai d- open patent publication HB-273552) is also known. As shown in FIG
51, a color selection

In this color seleclion mechanism 7, in case of for example the four peinl holding,

support springs 23 provided wilh a pin engaging hole 22 at the end lhereol are allached lo
lhe supporting members 12, 13 and the elasticily providing members 14 and 15
cormresponding lo the four sides of the frame 16 through respeclive spring helders 21, such
lhat lhe color seleclion mechanism 7 is supporied by a panel pin (not shown) which is fixed
on the inside sufdace of lhe panel 2.

In lhis cathode-ray lube 1, three eleciron beams B [BR, BG, BB] comespending lo
red(R), green(G) and blue{B) emilled from the eleciron gun 8 are irradialed on each color
Muorescenl substance layer of Ihe color fMuorescent screen 6 lhrough Lhe slils (beam
aperture) 17 of lhe color selection mechanism 7, lhen Lhe flucrescent subslance layers emit
Iight, and Lhe eleciron beams BR, BG, BB are scanned by lhe deflection yoke 9 in the

herizontal and vertical direclions to display lhe required color piclure.




mechani sm 101 is a shadow nmask type thereof provided with a frame 106
consisting of a pair of supporting nenbers 102 and 103 opposing to each
other and the flat-shaped elasticity providing nenbers 104 and 105 that
are joined between ends of the supporting nenbers 102 and 103, and between
t he supporting nenbers 102 and 103 a col or selection mask which is not
shown is provided. The elasticity providing nenbers 104 and 105 are joined
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protrude toward the fluorescent screen side. Nuneral 108 denotes a support
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construction to I nprove the tenperature dr| col or
sel ection mask is expanded by heat, the frane 106 is nmoved toward the

f1 uor @per Paleht bamm:amrdelﬂmasazjr:@(‘dlsot ltRowi. Pl HRUNNE A6, §Y 85 icbrP s@léé\ﬁﬂ% Then,
when the cathode-ray tube 1 shown in FIGS- 39 and 40 is operated, the

el ectron beans B [BR, BG BB] fromthe electron gun 8 are irradi ated on the
col or mdchanit@stiEnis = shisan Mask ypedtheicdp paivided wilh @frakite10@Lensistigg @t on
mechanism 7. At this linme, the energy of electron beans B that Is no[ able
to pass the slits of the color selection nechanism 4 - 7 is mainly
conveipgiadelt uppodingememb®ise 182|amd  $@3 eppoging teodwhi slher7 aind L Fabdsabddy t hi s
heat and noved fromthe position before the tenperature going up.

Accordin the position
elas m?;r pmwdlng members 104 and 105 Lhat are joined between ends of lhe supporting

members 102 and 103, and between lhe supporling members 102 and 103 a color selection
mask which is nol shown is provided. The elasticity providing members 104 and 105 are
Jeined lo lhe supporting members 102 and 103, such lhat flal-shaped surfaces 104a, 105a
are laced to lhe flucrescent screen and are curved with elasticily lo prolrude loward lhe
fluorescenl screen side. Numeral 108 denotes & supporl spring. This color seleclion
mechanism 101 has, as mentioned later, a construction lo improve ihe temperalure dnfl, in
which when lhe color selection mask is expanded by heat, the frame 106 is moved loward
lhe flucrescent screen side lo comrect he mis-landing of eleciron beams.
Then, when lhe calhode-ray tube 1 shown in FIGS. 32 and 40 is operated, lhe

electron beams B [BR, BG, B8] from lhe gleclron gun 8 are irradialed on the color
flucrescent screen & lhrough the slils 17 of the coler seleclion mechanism 7. Al this lime, the

energy of eleclron beams B thal is nol able to pass lhe slils ol Lhe color selection mechanism




where the el ectron beans pass is changed to cause the col or defect and
color shift. Further, detailed explanation will be provided. The supporting
menbers 12. 13 constituting the conventional frame 16, as shown in FIG

44, are joined to the elasticity providing nmenbers 14, 15 at one side part
(so-called horizontal portion) 11H thereof such that the other side part
(so-called horizontal portion) 11V thereof to be attached to the col or

sel ection mask 19 made of the thin netal plate i.s approxi mately vertically

posi t i70ASANKAEMertedile IaRzal Uie cRigysseslionmerhanispdde erRangeg bxilis hgae of

the four corners of the cc tar selection mask 19 Here, when the both ends
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nonent um of the cross section is mnimzed. The supporting nenbers 12, 13
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direction) and inposed the turn-buckle, as shown in FIG 45, the
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the col or selection nmechanism7 is as to make thé col or
sel ection nmask 19 have an appropriate tension distribution, as shown in

FI GS- RAsiitthgtihe ddiRemRnGl RhmePd, tAsOBh@in MBI UMD Oirk | jBBedBANRE Tlakdsind3 are
greatly defornmed conpared to both end thereof 5 (see the deforned

condition froma position shown by broken Iines to that shown by solid

| i nes)providicg ikintgdry 14 at bhe siel garl foladiéd aorzec goanim 11HIhéker sidH y

expanded by neans
lhal lhe olher side part {so-called horizonlal portion) 11V therecof to be allached lo lhe color
selection mask 19 made of lhe lhin melal plale is approximalely verlically positioned {(angle
Bis about 90 degrees) wilh respecl lo a plane made of the four corners of lhe color seleclion
mask 19. Here, when lhe bolh ends ol a beam-shaped body are lixed and slrenglh s
imposed on Ihe cenler of lhe body, it 1s going to delorm in lhe direction in which lhe second
momenlum of the aoss seclion is minimized. The supporling members 12, 13 have an
approximalely L-shaped cross seclion, and when pressurized on the side of the verlical
porion 11V thereof in the vertical direction {Y direclion) and imposed lhe lurn-buckie, as
shown in FIG. 45, the supporling members are deformed in lhe Y direclion and Z direclion.
When lhe color seleclion mechanism 7 is assembled, in order to make the color selection

mask 19 have an appropriale lension distribulion, as shown in FIGS. 46 and 47, lhe cenlral

porlion of the supporiing members 12, 13 are greally deformed comparaed Lo both end lhereof




of the collision energy of electron beans during the opera lion of the

cat hode-ray tube 1, with the reverse novenent to that on the assenbly in
FIG 41, the distance between the panel and the color sel ection mechani sm
that is, the distance between the fluorescent screen 6 and the col or

sel ection mask 19 (so-called grill height) GHis changed, and the position
of the beam aperture 17 is changed, the color ms-landing is occurred The
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sel ection nask 19 of the <color selection nechanism7 is made of a thin
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current level for the video input to the cathode-ray tube 1 is altered.

The exipanstdRid edeh§y 6ironRARRLAARg TRSEpekRidras 188 ciodd@ytuies Mnh

expansi on mai nly occurs greatly in the | ongi tudinal direction of the
m nut e band-shaped grid el enment 18. Thus, a | arge anount of tenperature

drift (he reeseesiolyméntdo timrdnplheesgamblydn RO A Nhé dlsdgrePethdt Belfinel
selection mask 19 in a short period of time, so that it is difficult to

control. Incidentally, the frame 16 is thermally expanded slowy taking
sever andhbe csloT selepienoeeimarismf lhbhis, tlemlistaata betwden flhe Roddesdent derwenitbed i n
delail _ 6 As described above, in order to give the tension to the col or

sel ection mask 19. after the Frame 16 of the color selection nmechanism?7
i s pr @adline eeler selrtlidemasikdd (ea-called aril heigbf) GH is changed, and lhe position of the

beam aperiure 17 is changed, lhe color mis-landing is occurred.

The displacemenl of lhe electron beam caused by lhe lemperature rise is called lhe
lemperalure drift of lhe beam-landing. Padicularly, since lhe color seleclion mask 19 ol the
color seleclion mechanism 7 is made of a lhin metal plate, heat capacily is small, so lhal the
lemperalure rapidly rises or falls in a short period of lime {several minutes), when lhe currenl
level for lhe video input lo the calhode-ray lube 1 is altered. The expansion al lhe color
seleclion mask 19 caused by lhe lhermal expansion mainly occurs greally in the longiludinal
direclion of the minule band-shaped grid slement 18. Thus, a large amounl of lemperalure
drifi is caused by lhe ihermal expansion and shrinkage of the color seleclion mask 19 in a
short period of lime, so Lhat il is difificull to conlrol. Incidenlally, ke rame 16 is thermally
expanded slowly laking several hours.

The phenomeanon of the lemperalure drifl will be described in delail.
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assenbling, the color selection mask 19 is welded (see FIG 41)- Therefore,
when tenperature rises and the thernmal expansion of the col or selection
mask 19 occurs during the operation of the cathode-ray tube 1, the tension
of the color selection mask 19 is released to let the frame return to the
original Form before assenbling- At this tine, as shown in FIG 42, the
color selection nmask 19 is displaced in the di rection apart Fromthe

A | SR FEREREn 1 B g Shel 1E, Bhestn 1 Bl el R To.ER M

grill height is changed, the position of the slit 17 of the color

sel ecigp throuu%egsgar SHEAIR e Rridly L5e00RLd W MRS RESGRIE g Deam

passi ng reac es I's al s ged an e el ec r éamis
not irradiated on the correct ,position on t he fl uorescent screen 6- FIG

43 sheugerhhing, Shét @ilorTB8cbldOnREReM 18 CHEABY S(ské - FId. Ofi1 ) ARk B, f@idiEd Of
fl uorescent substrate stripes 6R 6G and 6B of red(R), ‘green (Gf and bl ue

(B) with carbon-stripes 6131 formed in between. An el ectron beam Bl passing

t hr ougdinperalisd itess ghd tid WermBICH@ansion L iHeetdsiesdiditioh Meddrel o BXRAbEHY | S
irradiated on the green fluorescent substance stripe 6G for exanple;

however, after the thermal expansion, the grill height GHis changed in

t he dillee cpemtionfofilhe raaligidegap JubkGH, (@ lenskEGHP! 1o cbibaise@otic] acdskotd idbeam 62
passi ng through a color selection nmechanism 72 after the thermal expansion
is 7 irradiated on the different color, the blue fluorescent substance

st r i peelemsediipeldivafrpme retuth totthe origigall lammibefgreoassembling. At this time, as shown

in F1. 42, the color selection mask 19 is displaced in the direclion apart [rom Lhe Nuorescenl
screen 6, so thal lhe grilt height GH is changed {changed by AGH in Lhe direclion |eaving
from Ilhe Nuorescent screen 6}. When Lhe grill height is changed, the position of lhe slit 17 of
lhe colar saleclion mask 19 is altered, so that lhe posilion where Lhe electron beam passing
through slit 17 reaches is also changed and the eleciron beam is not irradiated on the comrect
Jposilion on the fluorescenl screen 6. FIG. 43 shows this slate. The fluorescenl screen 6 is,
lor example, lormed of fluorescenl subslrale stnpes BR, 6G and 6B of red(R), green (G) and
blue (B} with carbon-slripes 6BL formed In between. An eleclron beam B1 passing lhrough a
color seleclion mechanism 71 belore lhe lhermal expansion is iradiated on lhe green
fluorescenl substance stripe 6G, lor example; however, afler the thermal expansion, the grill
heighl GH is changed in the direclion ol increasing by AGH {GH + AGH), so lhat an eleciron

beam B2 passing lhrough a color seleclion mechanism 72 afier the thermal expansion is




Next, conparing the col or sel ection nmechani smenploying an aperture-gril

method of FIG 40 and the col or sel ection nechani sm enpl oying a

shadow mask (slot-nmask) nmethod, the tenperature drift will be expl ai ned
FI GS. 49A through 49C relate to a conventional color selection nechanism
enpl oying the aperture-grill nmethod. FIG 49A shows the increase of the

t hermal expansion of the color selection mask 19 by el ectron beans- The

ot or "R SR ORRT cbiah S Ayor SRR e Wl o, Bt BrorhE SR 16

and the col or selection mask 19 are wel ded- The col or sel ection mask 19

can bgdhrabydigyeaahed and shrunk in the direction of a, in which the franme
16 gives tension to the color selection mask 19, so Thal the col or
seleclion mask 19 will expands, when heat is applied. On the other hand,

the col or sekeebinparipbl cddr SeI8dlionGhedhsRRATerhflofIRE ana e iE-gof bihel dfect i on
of b, in which the color selection mask 19 is welded to the Frane 16, so
that the color selection nmask 19 does not nacroscopically expand in

accor ¢aB.c4D and thef cadoreseldttion wiezhaifisratemsoyvimpp histdddvwe-midak (slol-pasigahebtdon nask
19. However, microscopically the piece by piece of the grid elenent 18
expands. 8 FIG 49B is a side view showing the frane 16 before and after

t her mie lempearadiremrifl will bevexprifedbm t he direction of an arrow B in FIG 49A_
Tension of the elasticity providing nenbers 14, 15 of the franme 16 is

rel eased b¥ t he thermal expansion, the supporting
IGS. 49A Ihrough 49C relate to a converlional color seleclion mechanism

employing the aperlure-grill method. FIG. 49A shows the increase of lhe lhermal expansion
af lhe color seleclicn mask 19 by eleciron beams_ The thick lines show hefore the lhermatl
expansion, and lhe thin lines show afler lhe lhermal expansion. Numeral 20 denates a palh
where lhe frame 16 and lhe color seleclicn mask 19 are welded. The color seleclion mask 19
can be [reely expanded and shrunk in the direction of &, in which lhe frame 16 gives lension
o lhe color seleclion mask 19, sa lhal the color seleclion mask 12 will expands, when heal is
applied. On Lhe olher hand, the color seleclion mask 19 does nol expand in the welding path
direclion of b, in which lhe color seleclicn mask 19 is welded lo the [rame 16, so lhat lhe
color seleclion mask 192 does nol macroscopically expand In accordance with frame 16,
when heat is applied to the color selection mask 19. However, microscaopically lhe piece by

piece of lhe grid elemenl 13 expands.




menbers 12, 13 are noved to the right and left direction, and as a result,
the position of the color selection mask 19 shifts fromthe position
before the thermal expansion to the right hand side as shown in FIG 49B
(namely, departing fromthe fluorescent screen), and then the grill height
GH i s changed. However, when seen fromthe direction of arrow B. the slit
Is the part where the electron bean1passes t hrough, and the di spl acenent
of the ele bean1 oes n occ Nanely, the shift of col or does not

occur. FIG @9 Bds agigy Mgy % “vﬂgd Eiweaﬁsqea%ﬁﬂﬂeﬁf@ﬁmrwa' gfpansion,

relationshlp between the electron beamand the col or selectlon mask

regar di.n for fter thernmal, ex fron15P
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a color selection mask 192, when the g0l height is changed by AGH, is
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col or ection mas ore thermal =~ expansi on,
occurs. FIGS- 50A through 50C relate to the col or selection nmechanism?7
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figures, the same symbol with ed Is given to parts correspondi ng
to those in FIGS. 49A through 49C SSmlarly to 9 -------- - ---- FIG

49A.  Hdofer Selbdtich evsk1Iestafd ABH BB fsitibh etk Ahe $Rirda! EghnERAKo Ife righhen the
thermal expansion is caused by the el ectron beam and thick Tines show

before thermal expansion
hand side as shown in FIG, 49B {pamely, departing rom Lhe Nucrescenl screen), and lhen

lhe: grifl heighl GH is changed. However, when seen [rom lhe direclion of armow B, the slit is
Ihe part where lhe eleclron beam passes through, and lhe displacement of the eleclron
beam does not occur. Namely, the shift of color does not ocour.

FIG. 49C is, similar lo FIG. 49B, a side view showing lhe refationship belween lhe
alectron beam and lhe ¢color seleclion mask regarding belore and after thermal expansion by -
viewing from lhe direclion of armow C. The position of the electron beam B2 passing through
a color saelection mask 19, when the grill heighl is changed by AGH, is shifled from lhe
position of lhe electron beam B1 passing lhrough the color selection mask 19, before thermal
expansion, and shift of color ocours.

FIGS. 50A lhrough 50C relale lo lhe color seleclion mechanism 77 employing lhe
shadow-mask (slot mask) melhod. Hereupon, in the above figures, lhe same symbol wilh

dash added is given to parls corresponding [o those in FIGS. 49A lhrough 49C. Similarly lo
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and tine lines show after thermal expansion- Simlarly to the
aperture-grill nethod, the expansion of the color selection nmask 19

mai nly occurs in the direction of a, where the color selection nask 19" is
provided with tension, and the expansi on does not macroscopically occur in
the welding path direction of b, in which the color selection mask is

wel ded to the frane 16' and stays therewith. Thus, after thernal

vt ng e " 1 &R B Sieerei of Ibe sl esibeiy hsk 1B PR N el (Coo

FIG 50A). FIG 50B is a side view showi ng the Frame 16' before and after

h : > 4 : Con- Simlarl
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deforns in the direction of the grill height G4 Al this tinme. by both the
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selection mask 1 int Irection a having a tension and changing the
Frame 16" in the direction of the grill height GH the position where the

el ect Ixpamfa BN BE ehBBsdBioh nkeRe RRINKSSERR i tBe SIRGILR ST a, WSerdBiY taned
above, 1 n the color selection mechanism 7' enploying the shadow mask (sl ot

mask) nethod, since the part where the el ectron beam passes through is an
aper t welctiomnidsi 19 heprmidee itnension 0dnd e expapsionalozeticd mndthsscopidanby t he
el ectron beam not only the change 10 of the grill height GH but also the
shift of the electron beamin the tensioned direction of the color
sel ectacour imdbi wESlingpalo rdireliaB. of39) @ syininhslhe lvelar eklkclimmeiasip isowelded o tHee
el ectron

frame 16" and stays lherewlh. Thus, afler lhemal expansion, lhe electron beam B2 is shifted

only in lhe above directon a having tension, and is not shified in the welding palh direclion b.

{see FIG. 50A).

FIG. 50B is a side view showing the [rame 16" belore and affer lhermal expansion,

viewing FIG. 50A from lhe arrow B direction. Similarly to FIG. 498, the frame 18" is released

by lhe lhermal expansion and deloms in the direclion of the grill height GH. Al this lime, by

bolh the causes of shifling lhe posilion of the beam aperiure 17’ of the color selection mask

19° in the direclion a having a lension and changing lhe lrame 16" in lhe diraclion of the grill

heighl GH, the posilion where the electron beam reaches lhe fluorescenl screen is shifled.

As menlioned above, in the color seleclion mechanism 7 employing the shadow mask (slol

mask) melhod, since lhe parl where |he eleciron beam passes lhrough is an aperlure, on lhe

lhermal expansion of he color seleclion mask 19' by lhe eleclron beam, nol only Lhe change
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beans 131. B2 and the col or selection nmasks 191', 192' before and after
thermal expansion. viewing FIG 50A fromarrow C direction- By the change
of the grill height GH the position of the electron beam al so changes in
this direction. As nentioned above, For exanple, in the color selection
mechani sm 7 of the aperture grill nethod, the amount of the change of

grill height GH is different between the cenler part and both ends of the
supporting nemnbe t hat when either of the GHis prevented From

changith§e ﬂﬂll'eh%h’feﬁH HHWE%HWg%"“ ebihe&mnarenLerl inder teneiraed gikestionohieshi n of

color is nost Frequently observed have partlcularly been controll ed, and

accep BT SRR maghA e, £3He by el BF lapprp Ssbe e PP ol der

21 are attached to the center of the supporting nmenbers 12, 13. On the

thern‘q_.’l ﬁ'{éh éngoéthmeth%r%SﬂeB rﬁ%la t‘i‘:’ﬂn 1@859[%%%&%”1 ?’m%[e;éaaz{’?bsigﬁ_: ght CH

at theh revent From bél hg ‘change e gri of the
center of the supporting nenbers 12, 13 are changed and excessive stress

i's gi el qﬁﬁq i I A ELE: t he
stress toﬁ%gk%gwaé |%ﬁ?ﬁﬁfaﬂ%ﬂﬁ§ |re%f%%ﬂﬁi@Mhﬁgﬁ”Téggw%%cﬁﬁgbg%ﬂfﬁ%
support spring 23 As a result, various characterlstlcs of the cathode-ray

t ube %@eﬂbﬁcﬂeﬁ@eﬁﬂalsofchwersaﬁmé@.reoﬁo@eforrred and it is a cause of the
shift of color- Conventionally, without |[|1 taking drastic neasures for

t hese phenonena, the result was within the acceptable value and it is

approved asisomgrlieied abok)leBampleirelhg,coloh eclgblionh mecHahizhe? anthe apertura

hi gh-definition
grill melhod, lhe amounl of Ihe change of grill heighl GH s differenl between lhe cenler part
and bolh ends of lhe supporting members 12, 13, so lhat when eilher of lhe GH is prevenled
[rom changing, lhe clher may change. Convenlionally, bolh ends where lhe shift of color is
mosl Irequently cbserved have padiculary been controlied, and lhe other part on lhe screen
could be allowed, il 1t is wilhin lhe acceptable value. However, lrequenlly support spring 23
and spring holder 21 are atlached to lhe cenler ol lhe supporling members 12, 13. On lhe
lhermal expansion of lhe color seleclion mask 19, when Lhe grill heighl GH at the bolh ends
is prevent [rom being changed, the grill heighl 3GH of lhe cenler of lhe supporing members
12, 13 are changed and excessive slress is given lo lhe supporl spring 23. Specifically, as
shown in FIG. 48, the stress 1o be bendad n the widlh direction of the plale ocours at the

support spring 23. As a result, various characlerislics of the calhode-ray fube are dispersed,

lhe frame 16 is defarmed, and il is a cause of the shifl of color. Conventionally, wilhoul
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cathode-ray tube is required to be produced stably. and the above nenti oned
problens are required to be solved. In prior art of the above nentioned
FI'G 51, as the neasures against the tenperature drift, for exanple, at
the tine of the thermal expansion, the color selection nechanismis noved
to the side of the fluorescent screen by the amount of the change AGH of
the grill height GH so that the path of the electron beamis corrected,
and at the tinme of the thernmal expansion the color selection nask is abl e
t o noJ&ing diashc sivpsuise fpn these Rhese@era. t5e meent was wilhinethetasceptablectaluche
shift of both the grill height GH and the slot position at same tine. wth
fornln% Ee el asti |ty pro |d|n menbers 104, 105 in bow shape. However,

| at el ¢Nd fsg@E'%rPE asfy PRrdugkHigiveYspnlaley Jpe raere acsiete o shighndelmiiam i n

practlcal use, and thus it is reqwred that the tenperature drift is

or ovi E0OsEdl B8 2o Rapimea e mioae s hY- A e e e ERBea IR PR of

the beamlanding is further m nimzed, a nethod For manuf acturing 12

ther eqé @ ?@EQEDQ@& ection nmechani smfor use in the cathode-ray tube and
EiTE Por t col or seleclion nechanism The first aspect of the

present invention is a color seleclion nechanism Formed with a franme cons

iranLiepg of IRpficHdrt &Hfine YRR theMibnEB FRE 1, 38heAmBaLirehgfh@thd BhipsrAlhQVi di ng
drifl, lor example, at the time of the lhermal expansion, the color seleclion mechanism 1s
moved to the side of the fluorescenl screen by the amount of the change AGH of the grill
heighl GH, so that the path of the eleciron beam is correcled, and at the lime of the thermal
expansion lhe color seleclion mask is able to move lo the side of the fluorescent screen in
arder la comreci the shifl of bath the grill height GH and the slol position al same lime, with
forming the elaslicily providing members 104, 105 in bow-shape.

However, lalely, large-sized and hi-definition calor television sets have been in praclical use,

and lhus il is required Lhat the temperalure drifl is urlher minimized.
DISCLOSURE OF THE INVENTION

The present invenlion provides a cathode-ray tube in which lhe amounl of

lemperature drift of lhe beam-landing is furlher minimized, 2 melhod ler manufaciuring

12
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and a col or selection mask provided on the frame with tension, in which on
the thermal expansion of the color seleclion mask the supporting nenbers
are not displaced mainly in the direction of the axis of the tube.
According to the first aspect of the present invention, even if the color
selection mask is expanded by heat, the supporting nenbers of the frane is
not easily displaced, so that the anobunt of change of the grill height
beconmes close to zero as small as possible and the tenperature drift of

t he béweredfandicle selgnlidfemeehfnizsn [eroiseha L pilrode-Taelube aol 1he Fame fof lhehe
present invention will be described in detail. The color selection
nechanisn1accprdin% to the firs | aspect of the present invenlion includes
t he fCRIRESBFHIOSRRENBRISIhe pair of supporting menbers and the parr of

el asticity providing nenbers, in which the color selection nmask is

provi ded with _tension tween the pair_of  suppotting nenpbers ng, on the
Pher mal - ox PRSI ASAC phBe S gRt ExpEning chi ROBTID eSO [TeRBBe: s ar o
not displaced mainly in the direclion of the axis of the tube. 13 Further,

the color selegti nechani sm,according tq the first.aspect,of th resent
| nvent @ fonERineS g Rar P SHRoHDG LR And erdin et idytic Ry B metERBer < and
the pair of elasticity providing nenbers, in which the col or selection

mask | [ o mbh &0 ,"ﬁ'i gzldb&{\ﬁ?ee inBSwiRR idnsih, SRR A the TRIERRLS, and
t he e:aggﬁ %?ggg?'\é“vi Q'Tng Ee ers are P?)r %&gﬂg; nsgmfrenber t I{;?‘IS 3
elastically defornmed in a surface which intersects a surface including a

axpansfon of the color seleclion mask lhe supporing members are nol displaced mainly in
lhe direclion of Ihe axis of the tube.

According to lhe lirst aspecl of lhe presenl invenlion, even if the color selection mask is
expanded I:_:-y heat, lhe supporting members of the rame is nol gasily displaced, so that lhe
amounl of change ol the gall heighl becomes close lo zerc as small as possible and lhe
termperalure drfl of lhe beamn landing can be reduced lo lhe minimum.

The firsl aspecl of lhe presenl invenlion will be described in detail.

The color seleclion mechanism according to the firsl aspecl of lhe presenl invenlion includes
lhe frame composed of lhe pair of supporling members and lhe pair of elaslicity providing
members, in which the color seleclion mask is provided wilh lension beblween lhe pair of
supporting members, and on lhe lhemnal expansion of lhe color seleclion mask, lhe

supporting members are not displaced mainly in lhe direclion of lhe axis of lhe tube.

13




normal at the center-of the color selecti on mask. In this color selection
mechani sm the elasticity providing nenbers can be attached to the
supporting menbers such that the angl eSformed by the surface in which the
el asticity providing nmenbers are elastically deforned and a normal of the
center of the color selection mask satisfies 0<BC900_ Preferably, in order
to secure the strength of the elasticity providing menbers, the elasticity
provi ding nmenber is attached to the _supporting nmenbers such that the

angl eBsat i ST408" depEplor seigrianemephanisen Asesrding o dhe dirst mepesl of dite PrRSSNL he
i nci dence of beanms, the elasticity providing menber is attached to the

t h that the angl eQsatisf 000045. Furth
D PR TRERS v e e o V0 2 oGP G P

direction, the elasticity providing nenbers are attached to the supporting

et ) i P 0 2o SR T BE ARG RIS ons

the frame conposed of the pair of supporting nenbers and the pair of 14

el ast i@hﬁé@%@ﬁﬁﬁnf‘ﬁu%ﬂﬁ@ rﬁemb&s"%fﬂe% dagj ﬂmﬂﬁlnﬁln?s?ﬁﬂnﬁé Ve IQ:-Frﬂ glI ng

menbers are made or ates and provi suc hat surtaces ereof
are opposite [a each other The pair of elasticity providing nenbers can be

for medy glenfbonthaplisbRS i me%rﬁ.reann@smm&twm& iflersB&s tdﬁb&kﬁ&%ﬁﬁmé&.ﬁgg[ Ihgn

This stepped portion is desired to be set symetrically at each o
pair of elasticity providing nenbers. This stepped portion provided al the
pai r aformal at lhe cenler of the color selection mask.

In lhis color seleclion mechanism, lhe elasticity providing members can be atached
lo lhe supporling members such lhal lhe angleBfermed by Lhe surface in which lhe elasticily
providing members are elaslically deformed and a normal of lhe cenler ol lhe color selection
mask salisfies 0°<B<B0°. Preferably, in order lo secure the slrength of lhe elasticily
providing members, the elaslicity praviding member is allached to lhe supporting members
such lhal lhe angledsalisfies 0°<B<B0°. Furlher prelsrably, in order not lo dislurb lhe
incidence ol beams, 1he elaslicity providing member 15 atlached lo lhe supporiing members
such lhat the angleBsalisfies 0°<B<45°. Furthermare preferably, in order lo conlrol lhe
change in lhe grill haight GH direclicn, the elaslicity providing members are attached to lhe
supporting members such lhal the angle8salislies 10° <B<45°.

Further, lhe color selection mechanism according to Lhe firsl aspecl of lhe present

invention includes the frame composed aof the pair of supporling members and the pair of
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el asticity providing nenbers is formed of a bent portion projecting on the
side where the elasticity providing nenbers oppose each other andlor on
the opposite side of net surface portion of [he elasticity providing
menbers, while the closest portion to the end on the flat portion is set
to the standard position. In this color selection nechanism the elasticity
provi di ng nenbers can be attached to the supporting nenbers such that the
surface of the flat plate is parallel to the normal of the center of the
col or 2ailiety pewidingsemberse Sewhish dheypail af elaplicity praviqing Mpnihesy 26 mgderehber s
can be attached to the supporting nenbers such [hat the ang] eCbetween the
surface o he fl at at d the rmal _of the center of the col or

o1 ecuabReisand vt Sish el st BrEpLare Frobe SFRUTPER y o ovi di ng
menbers are attached to the supporting nmenbers such that the

angl e6sat i e EQ%< A F I r.apl h I It OVIdIn
menbers ar Z]tHaEt 7 sﬁ%m{ ﬁ'[gk"m@{?ppgrﬁ'[fblgrﬁg&n%b Egpﬁﬁ@g@ﬁégﬂ "th“ﬁé ech
angl e8sal i slies D< c45- Furthernore preferably, the 15 elasticity

pr ovi gj o "m@[mék? %t% & q_hgmggmamae% .Qaeér.%h b @tﬂ%ﬁ%@t p%gh g

angl eCs ies 10 ction between t e pair
menbers and the pair of elasticity providing nmenbers Forned of flat plates

and preaich & thehditoll BS3UBR) prooidiid hafBsrs! et eRppe@BRASH rﬂ;ﬁ:vﬁ%%"bl%é‘ﬁélr b

performed such that the supporting nmenbers are Formed each having
elaslicily providing members is formed of a2 bent porlion projeciing on the side where lhe
alasticity providing members oppose each olher andfor on lhe opposite side of Nal surface
portion of lhe elaslicily providing members, while lhe clesest portion 1o lhe end on lhe Nat
porlion is set to the standard position.

In lhis coler selection mechanism, the elaslicity providing members can be altached
to the supporting members such thal the sudace of the flat plale is paralle! to {he nommal of
lhe cenler of lhe color seleclion mask.

As described above, lhe elasticily providing members can be aftached to Lhe
supporling members such lhat lhe angleGbetween the surface of lhe Nal plale and lhe normal
of lhe cenler of the color selection mask salisfies 0°<B<30°. Prelerably, lhe elaslicity
providing members are atlached lo Lhe supporting members such that the angleBsalisfies

0*<B<B0". Furlher preferably, lhe elaslicity providing members are altached to the

supporling members such lhat the angleBsalisfies 0°<B<@d5°. Furlhermere prelerably, the
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approxi mately L-shaped cross section, consisting of a vertical portion

wel ded to the color selection mask and a horizontal portion continued from
the vertical portion; an engaging groove provided on the elasticity
provi di ng nmenber is engaged with the horizontal portion having

approxi mately L-shaped cross section; and the horizontal portion and
vertical portion of the supporting nenbers having approxinately L-shaped
cross sectjion are welded to the elasticity providing menbers in the color
sel ect§i@Hicihe dHavidiem mepbey Ehatierhest iteithe purRAMNO dnerabesar sustadbalothan  f1 at
plate and inclined to intersect the normal of the center of the color

sel ecti u ting neans for the panel is attached to the par[ of
t he e|€§@rﬁﬂm@%ﬂﬁ‘$¥$ " menbers where the change of distance between [ he
fluorescent screen and col or selection mask at ti me of the thernmal

oy an i ozl STReRRLPEREREIN Rl el HETETS oAb pBR Y HaiaD i < as

smal| as possible. 16 A cathode-ray tube according to the first aspect of

th i ol . i hani
rent | dagang B RS of 168 fclSs. ohit Bl s FBERCqRERE Tpsidbr
i nvention. since the color selection nechanismin which on the thernal

expansirpisifg ehaemﬁe.l @pefGinRet LA (B sﬁﬂb%n@{?ﬁéﬁﬂér%re ﬁééﬂfﬁga‘?@e rrame

are not displaced mainly in the direction o e axls o e tu
i ncl uded, the amount of change of the grill height GH based upon the

t her W@ppﬁi@ﬁﬂ&iyq_nsl@dped cross section, consisling of a verlical porlion welded to Lhe color
seleclion mask and a horizonlal porlion conlinued from Lhe verlical porlion; an engaging
groocve provided on Lhe elaslicily providing member is engaged wilh the harizonlal perlion
having approximalely L-shaped cross seclion; and the horizontal porlion and vertical porlion
of the supporting members having approximalely L-shaped cross section are welded o lhe
elasticily praviding memhbers.

In the color seleclion mechanism having lhe elasticity providing members made of a
Nlal plate and inclined lo inlersect the nomal of lhe cenler of lhe calor selection mask,
supporling means lor lhe panel is attached to the parl of lhe elasticity providing members
where lhe change of dislance between lhe Nuorescent screen and calor seleclion mask al
lime of lhe lhermal expansion of (he color seleclion mask is minimized including the case of

which 15 zero, in olher words, atlached to the part where the change is as small as possible.

16
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the opera lion is reduced as small as possible to zero, and the
characteristic of the tenperature drift can be inproved. According to the
cat hode-ray tube of the present invention, since the color selection
mechani smin which the elasticity providing nenbers constituting the frame
is formed of a nenber that is elastically defornmed in the surface
intersecting the surface including a central normal of the color selection
mask is |ncluded t he ampunt of change of the grill height G4 based upon

the t her mal® EtHaFrRsTayubs poqarging o the: IrelAspect ol dig Bi@sert iaveglion isludes dhepl e t o

zero, and the characteristic of the tenperature drift can be inproved.

When t asticit rovidin are attached with an inclination to
t he sdhﬁe;té‘?llrﬁﬁlemg@agﬁ%ﬂ%ﬁ'ﬁm%aﬁé’i’@'s%ary angl eef or med between surface
in which the elastici ty prow ding nenbers are el asti cal ly deforned and the

s Aglrdl & RE Slafluch iy 66 O B SELLA BRIy, 328! Al Eskr LRCROP' L o0

where t unt  of t1on of ICI
can be selected 17 on the frame of the coI or seI ectl on mask after

provi %ﬂ‘ah@ﬁ-ﬁinqmm?ﬂ_gef IRE tRPHal bﬁibggfnntt:h%e %E]@ﬁ%b!@blﬂﬁ RAQY Q@p[ﬂ?ﬁﬂﬁer

where t anount o ormati on ONMes zero ort "means’’l's
attached, whereby the change of the grill height is suppressed to zero even

i f t hanerfiBbreTor URk RalreOserM kidph c@ﬁﬂﬁﬁiﬁ?%m{a 'E!ﬂééuoﬂrbftlh@ aRRE5Ahk Gbe RN the
characteristic of the tenperature drift can further be 1 nproved. According

to the cathode-ray tube of the present invention, since the color selection
included, the amounl of change of Ihe grill height GH based upon Lhe lhermal expansion al

Ihe operalion is reduced as small as possible lo zero, and the characlenslic of lhe
temparature dnlt can be improved.

According to the cathode-ray lube ol lhe present invenlion, since lhe color seleclion
mechanism in which the elaslicily providing members censliluling Lhe frame is formed of a
member thal is elasbically deformed in the surface inlersecling lhe surface including a central
normal of lhe celor seleclion mask is included, lhe amount of change of lhe grill heighl GH
based upon lhe themmal expansion al lhe aperation is reduced as small as possible to zerg,
and lhe characleristic of lhe lemperalure drifl can be improved. When Lhe elaslicity providing
members are attached wilh an inclination fo the supporling members such lhat a2 necessary
angleBformed between surface in which lhe elasticily providing members are elaslically
deformed and lhe normal of the cenler of the color selection mask is oblained, lhe position

where lhe amount ol defermalion of the elaslicity providing member is zero can be selecled

17




mechani smin which the pair of elasticity providing nmenbers constituting
the frame are fornmed of a flat plate that and provi ded opposi ng each
other, even if the color selection mask is expanded by heat and the
tension of the elasticity providing nmenber is released on the opera lion,
t he di splacenent of the supporting nenbers toward the fluorescent screen
side can be suppressed, and the change of the grill height GH based upon
the therpal expansjion of the color selection mask is _reduced as small as

possi BNelhgolraes f by colesselaption maskcalls ieyidng Jensioe Te My pasiione ofitha t can
be inmproved Since the flat-shaped elasticity providing nmenbers are provided

B e bt 3% 16 SR Lol Ebred S, LGRS o R HAP, o

drift can be inproved. Wth the inprovenent of the characteristic of the

o posdiste flipcee” BfefeBd e BRI I8 ol iehtE PR Budhlarialeg s

not required. 18 Since a flat plate is used for the elasticity providing

menbergior ARGt ?Hasﬁ‘?% %%érﬁfédp%?ﬁ@?ﬁ“&ﬁ mecagbraﬁcrﬁ%a Il ténafatgferis@%ﬁ}% . \Wen

t he supporting neans for t are attached to the elasticity
provi di ng nenbers, the characlans tics with respect to the welding is

I pr ov&slp&ranpa i can fLAhBEbinij9ode@d, @ conventional frame, and wel ding can be
stabilized wwth the small electric current. Consequently, there are

advantages that it is possible to save the electric power al the line of
t he productfcenrding olRe ealhtte-5@} BB iod thaprekemtridvantisn, dindecthofcolohéelection

mechanism in which lhe pair of elasticity providing members consliluling the frame are
formed of a Mlal plate that and provided opposing each other, even il the color seleclion mask
is expanded by heat and lhe lension ol he elaslicity providing member is releasad on lhe
operalion, the displacemenl ol lhe supporting members loward the fluarescent sareen side
can be suppressed, and the change of the grill height GH based upon the lhermal expansion
of the color seleclion mask is reduced as small as possible o zero, so that lhe charactenslic
of lhe lemperature drifl can be improved.

Since the Nal-shaped elaslicity providing members are provided in the viginity of the
color selection mask, the effecl ol providing a magnelic shield is oblained, and the
characlerislic of lhe geormagnetic drift can be improved. Wilh the improvemenl ol lhe
characlenstic of lhe temperature drifl and lhe characterislic of the geomagnelic drifi, there is

a possibility thal the magnelic correction cireuit of lhe beam Tanding is nol required.
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el ectrode of the wel ding beconmes | onger. The tenperature when the col or

sel ection mask is produced can be controlled without difficulties Wen the
pair of elasticity providing nenbers have the stepped portion in the

t hi ckness direction of the plate, on providing the col or selection nmask
with tension at the tine of manufacturing the color selection nmechani sm
the elasticity providing nenbers deform easily in the thickness direction
of the plate and may not easily deformin the width direction of the
plate, so tHate gl plalpds peetHir balasiicibepeviding Mmembges, Jhe |cplon selpstion
direction. Therefore, the change of the gri Il height is further reduced
close to,zero, and further |.nprove of the characteristics of the

t enper BCAPETLFA Pe et SRR ST {Heesippg Bnese: P ihe Bane! gtk
provi ded asymretrically at the pair of elasticity providing nenbers, the
pair (o - I el Is..C -asti.cal | or Wit h

G 1 oA fié bissudty BHRIAPIRBER, thearet R M Rt G IR YRS di ng
menbers are welded to the supporting nenbers with inclination, there is

obt ai nedrdbg bl QRINYARSiRg 148 AR FrafiiRf &'Fp}g' it LY
provi di ﬁrg rr\::r?g@rE IS zero vx'nﬁ?h respect"tmi'egfrt:al e’gfr:'l !%%tﬁ%ﬁ?@h@oﬁm
Therefore, by attaching the supporting neans for the panel to the position

wher e |k emairelsdtricturdfl TorBduahtly, Ih&tlRe aliltfitaddRansal Bfipdstisiedbisale BRI ght
can be suppressed to zero, even if the color selection mask is expanded by

heat on the operation, and the tenperature drift can further be m nim zed
and  electric power al lhe lime of lhe produclion of the color seleclicn mask and also life of (he

electrode of lha welding becomes longer. The temperalure when the color seleclion mask is
produced can be controlled wilhoul difficullies.

When fhe pair of elasticity providing members have the slepped perfion in lhe
lhickness direction of lhe plale, on providing Lhe color seleclion mask wilh tension al the time
of manufacturing the color seleclion mechanism, the elaslicity providing members deform
easily in lhe lhickness direction of lhe plale and may not easily delorm in the widlh direclion
ol lhe plate, so lhat the [rame is nol easily deformed in lhe gl heighl direclion. Therefore,
the change of lhe grill height is lurlher reduced close lo zero, and furlher improvemenl of lhe
characlersiics of lhe lemperalure drift can be obtained. When lhe slepped porlions are each
provided asymmelrically at the pair of elaslicity providing members, the pair of elaslicity

providing members can be elaslically deformed with uniformity.
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then the characteristic of the tenperature drift is further inproved. The
supporting nenbers have approxi mately L-shaped cross section, fornmed of the
vertical portion joined to the color selection mask and the hori zont al
portion continued from the vertical portion, the engagi ng groove provided
on the elasticity providing nenber is engaged with the horizontal portion,
and then the col or selection nechanismis- constructed by welding the
supporting nenbers wilh the L-shaped cross section fonmed of the horizontal

portion andvhasy fiesiastisly prowidindomembers s rwalded, i9,ing\SUBPANg sRamisrs vdl t hat

the col or selection nechanismhaving the strong junction between the

rting. d the el asticCi i di b be, opt.ai ned
wi oo, Hsre foaniined s peaasgpee e Scre] S GFBaBn oo A b Man sm

of the present invention, since the displacenent of the supporting nenbers

inth .11 height di ' b . h . ti
sk PEUSELRATELE Hump (e R e BRI 3R Gt BRrabsC PR AR AT can
be i nmproved when the color selection nmechanismis applied to the

cat NodeaLind Hakns (VRLOURS 1o lBoRILR WHHPAESAnGITL] roffaloh ™ 28b, nae above

menti on or selection nismis obtaine e second aspect of the
present invention is the color selection nmechanismin which the color

sel eCththd B el ~upﬁéi{md;%¢. I stififedded® AATNABAGT He LAE SHBRRAhAK RENMDErS
havi ng approxi mately L-shaped cross section inclined in the direction of

reduci ng the change
expanded by heal on lhe aperafion, and lhe lemperature drifl can further be minimized and

then the characlerislic of Lhe temperalure drift is urlher imprnveld,

The supperling members have approximalely L-shaped cross seclion, formed of lhe
verlical porlion joined to Ihe color selection mask and lhe horizonlal porlion conlinued rom
the werlicat pertion, 1he engaging groove provided on the elasticily providing member is
engaged wilh the horizonlal poriion, and then the color seleclion mechanism is. constructed
by welding the supporting members wilh the L-shaped cross section formed of the horizontal
porlion and verlical poriion to lhe elasticity providing porlicn, so Lhat the color seleclion
mechanism having lhe slrong junclion beiween the supporting memhbers and Ihe elaslicity

providing members can be oblained withoul difficuilies.
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of grill height and joined to the pair of elaslicity providing nenbers
According to the second aspect of the present invention, since the
supporting nenbers constituting the frame is inclined in the direction of
reduci ng the change of grill height, that is, provided in a dogleg shape
to be joined with the elasticity providing nenbers, the frame is deforned
by pressure onIy in t he direction of provided pressure at the time when

t he col or sele |ded with | ension, as described above. So
et S umen Aeprdng b R el i slasiion mechisis ARG Prasent mygEion Ageniber <

are only changed to the opp05|te side of the pressurized direction, the

nvenctegRr e Bl PRl B nBaR e Sitpich] gFEGR PR BREhbr Brose il o

according to the second aspect of the present invention is conposed of the

pai e SHBPOLILLNA HIEIE k3o AR AR o GharBh@RbI e MM Myl BIPET S

and the co rovided wth tension o I'n which
the supporting nmenbers havi ng approxi mately L-shaped cress section are

i ncl i NRdihdroldte wHeh! et ba6r QbiohRAU Fidefardibia Ehﬁﬁtﬁﬁd% %' kémm typad are

joined to the elasticity providing nenbers. In this color seleCtion
mechani sm of two side portions constituling approxi mtely L- shaped cross

sect i anorebvdrneths UpRalivdnRgs NEiMier 161 (hah&ff RmMabodn Madictey afdreerchidie
tangent line of the side portion where the color selection mask is

attached and the surface of the
mechanism is ablained.

The second aspect of lhe present invention is lhe color seleclion mechanism in which
lhe color selection mask is provided on Lhe frame composed of the supporling members
having approximalely L-shaped cross seclion indined in lhe direclion of reducing lhe change
of grill height and joined to lhe pair of elaslicity providing members.

According le lhe second aspecl of lhe preseni invention, since the supporling
members consfiluting lhe frame is inclined in lhe direction of reducing the change of grill
height, that is, provided in a dogleg shape to be jeined wilh the elasticily providing members,
lhe [rame is deformed by pressure only in lhe direclion of provided pressure at lhe lime when
the color selection mask is provided wilh lension, as described above. So lhat, when lhe
color selection mask is expanded, the supporting members are only changed lo lhe opposite
side of the pressurized direclion, lhe change of the grill height is conlrolled.

The second aspecl of lhe presenl invenlion will be explained in detail.
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col or selection mask can be set to 00<ycBO_ Hereupon, when the |ength of
the two side portions constiluting approximately L-shaped cross section of
t he supporting nenber at the frame is equal, the angle y is preferably set
to 20rlyf145- Also, of the two side portions constituting approxi mtely

L- shaped cross section of the supporting nmenber at the franme. when the

| ength of one side portion where the color selection mask is attached is L1
and the other side portionis L2 and the relation is set to Li a2, it is

pref er abl e He geler eplsclion, Meshanien agcording, to e spramd @spegloof fhe—presenty o
of the two side portions constituting approximtely L-shaped cross section

e TS BRSPS b SR B R B R A2

portion is L2, and the relation is set to L1>L2, it is preferable to set

the angl Seors] AUORE o) Akl Bducihe oS wifi dtehdion b ind Rbil 1 GO e
sel ecl'ion nechani sm  of e tWO sidée portions constituting approxi mately
L- shaped cross section of the supporting nmenber al the frame, the end of

const FURe e PRRH ChEr SpRAMERAET, CRRamD, BREE (SaF ord ARSI R 27 o

according to the present invention is, as nentioned above, fornmed of the

pai I Qlire8liNP8I tABINFBAD Thangd & 'GRE HRRJnt 2Rl ALGSIhbE 116 Yhe RARVEIR) p@vigber s,
and the above supporting nenbers having approxi mately L-shaped cross
section is inclined in the direction of reducing the change of grill height

and j eh&fgers0

In this color selection mechanism, of two side porlions consbluling approximalely L-
shaped cross seclion of lhe suppering member at the frame, an angle ¥ belween the langeant
line of the side portion where lhe color seleclion mask is atiached and Lhe surface ol the
color seleclion mask can be set lo 0°<y<B0° Hereupon, when lhe lenglh of lhe iwo side
poricns constiluling approximately L-shaped cross seclion of lhe supporting member at the
[rame is egual, the angle vy is preferably sel to 20°MyN45°. Also, of lhe wao side porlions
conslituling approximalely L-shaped cross section of the supporting member al lhe frame,
when the length of one side portion where lhe ¢olor seleclion mask is attached is L1 and lhe
olher side porion is L2 and lhe relalion is sel lo L1<L2, it is preferable 1o sei lhe
angleysmaller Ihan that when sel lo L1=12_ Also, of lhe lwo side porlions constituling
approximalely L-shaped cross seclion of lhe supporting member al lhe [rame, when lhe

lenglh of one side porlion where lhe color selecliion mask is attached is L1, and lhe olher
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the elasticity providing nmenbers- Then, of the two side portions

constituting approximtely L- shaped cross section of the supporting

menbers, an angl eybel ween the tangent |line of the side surface of one side

portion where the color selection mask is attached and the surface of the

mask can be set to O<yCtl0O_ As nentioned above, in accordance with the

| ength of the two side portions the angleyis preferably set The

cat hode-ray tube according to the second aspect of the present invention

i ncl uddee pardon kS anssibrirlation cwh do 612t Saireferabiote sal dheanglenyAarger di ng

to the cathode-ray tube of the present invention. since the above col or

sel ectjon _nechanismis included, when the color selection mask is expanded

at t he"er fial yhen 58P hd Gifer ati on the change of grill height can be

suppressed and the shift of color does not easily occur According to the
t he cql or sel ection

hode- f the. ] ion, Si
rachant sm 1 WREPREHORITN REGRTEAL o s P s s sHabom SPrpPaiErat el y

L-shaped cross section constituting [he frane are inclined in the

di ti ' ._Of j | Lght djpined to th i f
ol ast ¢ PR SE cn PR MR8 bl Sk, Mol P R kil ™ © ©
changed in the grill height direction, when it is affected by heat on the
oper atyite tRPcoldri@ledidiPmabi Tstnofﬁauééﬁ%g%ah% AR HRRLEGRATering €7 €f or €,

t he characteristic of the tenperatur rift can be I nproved.

The frame for the color seleclion mechanism according lo lhe present invention is, as
menlicned above, formed of lhe pair of supperling members and lhe pair of elasticity
providing members, and lhe above supporting members having approximalely L-shaped
cross section is inclined in the direclion of reducing the ¢change of grill height and joined lo
Lhe elaslicity providing members. Then, of lhe wo side porlions constiluling approximately L-
shaped cross section of lhe supporting members, an angleybelween the tangent line of the
side surface of one side porlion where the color seleclion mask is allached and lhe surface
of lhe mask can be set lo 0°<y<30°. As menlioned above, in accordance wilh lhe lenglh of
lhe two side porlions the angleyis preferably sel.

The calhode-ray lube according 1o the second aspect of the presenl invenlion
includes lhe above described second color seleciion mechanism.

According lo the calhode-ray lube of the present invenlion, since the above color

seleclion mechanism Is included, when lhe color selection mask is expanded at Lhe lime of
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Wth the col or selection nmechanism when an angl eybetween the tangent |ine
of the surface of the supporting nenbers with [he approxi mately L-shaped
cross section where the <color selection mask is attached and the tangent
line or the side surface is set to "<yC9p regardless of the length of the
two side portions constituting the supporting nenber, the angleyw |h which
the change of grill height beconmes zero exists without fall- Thus, by
selecting that angley, the grill height is suppressed at the tinme of the
oper atth® @pessdion e changenftgall nsight can berruppeasped andrke dhifl dftcobwniope nol

i nproved- By setting the angle y to the optinmum value in accordance with
the length of the two side portions constituting approximtely L- shaped
cross %88 PSH-of the supporting menbers, even if the thermal affection is
given, the 24 change in the grill height direction can be suppressed

i abl th teristic of the t ture drif be i d.
Wi thi s CBIOPSCIOaRE ooHE R nPe AT 1 PEREN D UpBcsts: hebr GoIRebit 1t | ng

approxi mately L-shaped cross section of the supporting nmenber, the end

7e" notredenbfhiBied i Whelh #5haakdfo TiuRbad Mo b iei oL aR0rY he

el ectron beam do not occur at this end. Thus, since chanfering is not

requi rapskeadscligh So rgéaﬁl.lhgh gﬁe 'ﬁ'émée%req;lclﬂfeg G i Bﬁecﬁﬂﬁ o ?éd&“‘%t |¥1§ %{hﬁﬁ& PL e

pressing is reduc the color selection nmechani sman
cat hode-ray tube will be manufactured wi thout difficulties.

grill height and joined o the pair of elaslicily providing members, Ihe color seleclion mask is
nel easily changed in the grill heighl direclion, when 1l is affecled by heat on lhe operalion, so
lhat lhe shifl of Ihe color can he suppressed. Therefore, Llhe characterislic of the temperalure
drifl can be improved.

With the color selection mechanism, when an angleybetween lhe langent line af lhe
surface of lhe suppording members with Llhe approximalely L-shaped cross section where the
color seleclion mask is attached and the langent line of the side surface is set lo 0° <y <B0°,
regardless of lhe length of lhe two side perlions constiluling lhe supporting member, lhe
angleywilh which the change of grill height becomes zero exists wilhout fail. Thus, by
selecling lhal angley, the grill height is suppressed al Lhe lime of lhe operation and lhe
characlerislic of the lemperalure drift can be improved. By selling the angle y to the oplimum
value in accordance wilh the lenglh of lhe iwo side portions constiluling approximately L-

shaped crass seclion of lhe supporiing members, even if Lhe lhemmal alfeclion is given, lhe
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According to the col or sel ection nechanismof the present invention, the
frame conposed of the supporting nmenber having approxi mately L-shaped
cross section that is inclined in the direction of reducing the change of
grill height and is joined to the elasticity providing nmenber is included,
the change of grill height can be suppressed if the color selection mask
is affected and expanded by heal. Thus, the characteristic of the tenpera
lure drift can be inproved when applied to the cathode-ray tube. According
to t h&hghagi he il sjghl disedlion sandie sppressedwelinkhi aid e aheeagigristie s the

i nvention, since the supporting nenber having approximately L-shaped cross
sectiqgn is 25 E¥clined in the direction of reducing the change of gril

hei ght€MPEare drifl ganbeINRICYSS. Gogl eg  shape and joined to the el asticity
provi di ng nmenber, the supporting nenber is deformed only in the

pressuri ze jrecti and i,s._n formed i,n the grill height direction
when t he ﬁ? I‘ziilllrnetﬁlﬁs c%@és%%??@gd%aeﬁggﬁgWOr%Edﬁ? n&' r%é#e t%"’ﬁ‘i’%\/icﬁaﬁt&‘w&‘%m or
sel ection mask with tension. Thus, the color selection mechanismthat is
not eashli i j 1 ' ' ' ed. The
end paPPioheey TRppd olcls sl ot SipoRiralibiAg, v BT A SeC:
attached is not necessarily chanfered, because the reflection and shield of

t he elpdfichWherd@RMBoP sEREARPCEEEK i@hol Math8d i not Retddbrily rr}ﬁal?ulfé'f@:ﬁrl:nle%use

processi ng such as cutting and pressing iIs reduced, and the co
sel ecti on nechani sm can be manufactured al | ower costs

lhe refllection and shield of lhe electron beam do not occur al this end. Thus, since
chamlering is nol required al lhis end, the number of processing such as cutting and
pressing is reduced, and the color selection mechanism and further the cathode-ray tube will
be manufaclured wilhoui difficullies,

According o the color seleclion mechanism of lhe present invenlion, the rame
composed of the supporling member having approximately L-shaped cross seclion Lhal is
inclined in the direclion of reducing the change of gril! heighl and is joined to lhe elaslicity
providing member is included, lhe change of grill heighl ¢an be suppressed if lhe color
seleclion mask is afflecled and expanded by heal.

Thus, lhe characteristic of lhe lemperalure drifl can be improved when applied lo the
cathode-ray lube.

According lo the frame used for lhe color seleclion mechanism of lhe presenl

invenlion, since lhe supporling member having approximately L-shaped cross section 1s
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t han conventional ones. The third aspect of the present invention is the
col or selection nmechanismin which the color selection nmask is provided
with tension on the Frame that is made by conbining the elasticity
provi di ng menber of the above first color selection nmechani smand the
supporting nenber at the above second col or selection nmechanism The third
aspect of the present invention will further be explained in detail. The
cat hode-ray tube according to the third aspect of the present invention

i ncl udealined e theodisrctige |of ceqdusingnibehehangendl grilviietaht tthat isr disposed ifglogisd of t he
pair of supporting nenbers and the pair of elasticity providi ng nenbers,

t he color selection sk i rovided 26 with tension between the above

pai r o1aB¢ 388 JePIPGg ¢ @'@gl,?ci@r%ﬂ‘éwagtmw?ﬁn HieoSHRICHGY member & dalematde of a

menber which can be elaslically deformed within the surface intersecting
t he sur with the ntral normal, of the calor .selection mask, and the
above-S2BCHE kel e eidh aBRiE Y Filoii Bhe onl Peel rreuehosner Bieoss
section are inclined in the direction of reducing the change of grill

cat hod gy e Bl QoA KFadt BRI o cREPEBR TR RO et uaes

the color selection nmechanismin which the frane is forned of the pair of

S UPPOriHy B IHERERR sBlechdif mcBRarfah Thdtfis AbBSdiE GbibrBE®YH HoNgHIMRIGH Wiectidhe col or
selection mask is provided wth

wan ke manufaciured. The end pordion of one side porlion where the color selection mask is

nol atlached is nol necessarily chamferad, because the refleclion and shield of the eleciron

team do not ooccur at this end, so Lhal lhe number of processing such as cutling and

pressing is reduced, and the color seleclion mechanism can be manufaclured al lower cosls

lkan convenlional ones.

The lhird aspecl of the present invenlion is lhe color selection mechanism in which
lhe color seleclion mask s provided wilh tension on the frame Lhat is made by combining lhe
elaslicity providing member of lhe abeve first color selection mechanism and the supporting
member at lhe above second coler seleclion mechanism.

The third aspecl of the present invenlion will furlher be explained in detail.

The calhode-ray tube according to the third aspect of the presenl invenlion includes

the color setection mechanism in which the frame is lormed of lhe pair of supporting

members and the pair of elaslicity providing members, lhe colar seleclion mask is provided
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tensi on between the above pair of supporting nmenbers, the elasticity

provi ding nenbers are made of a Flat plate and di sposed such that surfaces
t hereof are opposite to each other, and the supporting nenbers having
approxi mately L-shaped cross section are inclined in the direction of
reduci ng the change of grill height and are joined to the elasticity
providing nenbers. The cathode-ray tube according to this aspect of the
present. invemtiﬁp i ncl ydes, t he colgg sel ection mechani smin which an

angl echlt JREP hatygen; g aboves par ok sypPariing mkers.e thes elasficily prayiding ng

nmenbers and the central nornal of the color selection mask is sel to

oot apempermit® HYEe sl i et PR e Hs RO EPRIP el VY e BT e

of the surface of the portion where the color selection nmask is attached

and t NRLeAufiRf MeYurtBE wiAR WY SRt bl UW?AI& Sfdctib? mﬂgﬁyéﬁa %\'E!i Aodr%ug{]ﬁe

cat hode-ray tube according to this aspect of the préesent 1nve
above pair of elasticity providing nenbers is formed of flat plates having

a S| apesnter duppBring rdifberk 'ﬁiaﬁh% AP proslimaRa ian,haEéd bfes Bb@idh: ark ndif&d in
cat hode-ray tube according to this aspect of the present invention, the
supporting neans to the panel is attached to the portion of the above

el ast ilhé tjrepliooy bl retigcing ethb eshanyd e grill gt aimdeis Ghingil 36 ans abaes \uRgAchhe
fluorescent screen and the col or
providing members.

The cathode-ray tube according to lhis aspect of lhe present invenlion includes the
color selection mechanism in which the frame is lormed of the pair of supporling members
and the pair of elasticity providing members, the color selection mask is provided wilh
tensian between lhe above pair of supporling members, lhe elaslicity praviding members are
made of a Nal plale and disposed such thal surfaces lhereol are opposile lo each clher, and
lhe supporling members having approximalely L-shaped cross section are inclined n lhe
direction of reducing lhe change of gill heighl and are joined lo the elaslicity providing
members.

The calhode-ray lube accarding lo this aspecl of the present invention includes lhe
color seleclion mechanism in which an angleBbatween the flat plate surface ol the above

elaslicity providing members and lhe cenlral normal of lhe color setection mask is sel lo

0°<@<20°, of lhe two side porliens constiluling approximalely L-shaped cross seckicn cof lhe
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sel ection when the col or selection mask is expanded by heal is mnimzed

i ncluding the case of zero. The col or selection nechani smused for

cat hode-ray tube according to the third aspect of the present invention is
constructed as follows Specifically, the color selection nmechani sm
according to this aspect of present invention has the frane formed of the
pair of supporting nenbers and the pair of elasticity providing nenbers,
the col or sel ecti,on sk i,s provided with tensjon between the pair of
supportPhy e iy s, S Sppufiiean 5 et I A sriach o taBETIB “heffember
whi ch can be elastically deformed within the surface intersecting the
surfa 1 . A f r ect . mask, a t he
abovef:lﬁ'a\s@é&rn'lP bsl‘-g%%lslﬁﬁ;F;]E)ﬂr&?ilsngﬁéndliarlB eﬂl(r?“s:i thg\eﬁu Hégea%ﬁhgx?oﬁr%t Seﬁ?%}:t'ﬁ'-q "ﬁ%p'géeg fOOSS
section are inclined in the direction of reducing the change of gril

hei ghtgrafjdghs joined to the above alaslicity providing menbers_ The col or
sel ecti on nmechani sm according to-this aspect of the present invention has
the frame formed of the pair of supporting nenbers and the pair of

el asticity IANKY calhbge-r4yEbe kbeorbing & Mid hsSéth 8F iHeOpresE knvenlith, WMé d86vaM t h
tensi on between the above pair of supporting nenbers, the elasticity

provi ding nenbers are nade of a flat plate and di sposed such that surfaces
t her eqfairanleelaripits proeiding reanbestibdsrmednsl Mah plagRavRirRUP BRPbid §oRBRE NI

havi ng approxi mately L-shaped cross section are inclined in the direction

of reducing the
lhickness direclion of the plale.

In the calhode-ray lube according fo lhis aspect of lhe present invention, lhe
supporiing means lo the panel is altached lo lhe perion of the above elaslicity providing
members where lhe change of distance between the Nuorescenl screen and the color
seleclion when Lhe color seleclion mask is expanded by heal is minimized including lhe case
of zero.

The color seleclion mechanism used lor calhode-ray Wwbe according lo the third
aspecl of lhe present invenlion is egnstructed as lollows.

Specifically, lhe color seleclion mechanism according to lhis aspect of present
invenlion has lhe frame lormed of the pair of supporling members and lhe pair of elasticity
providing members, the color selection mask is provided wilh lension betwesn lhe pair of
supparling members, the elasticity providing members are made of 8 member which can be

elaslically deflormed within lhe surface intersecling lhe surface wilh lhe central normal of Lhe
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change of grill height and are joined to the elasticity providing nenbers.
The col or sel ection nechani smaccording to this aspect of the present

i nvention has a construction in which an angl eebetween the flat plate
surface of the above elasticity providing nenbers and the central nornma
of the color selection mask is set to 0C8<SO, of the two side portions
constituting approximately L-shaped cross section of the supporting
menbers, the angl eybetween the tangent |ine of the surface of the portion
wher e 0lfe selgrlign magh. apd ihmabrysideserioad: wpreding memirss bavingeerrermataly kol or
selection mask is set to OCy(r)0. In the cathode-ray tube according to the

third aspect of the present inyention, the, fra onstifuting the color
sel ecﬁ%ﬁﬁecﬁﬁf{?ﬁ%ﬁ‘?@ﬁ{' P& WS‘PWFE'd"\H{F ‘iﬁ?g%PE'&dPﬂ%g PE% A ”"ﬁ?&%ﬁ‘ﬁ%&, in
so-cal | ed dogl eg shape and flat plate of the elasticity providing nenbers,

so th hange of. grill. heigh ased upon the thermal expansion of the
color]@é e@ﬁpgﬁgﬁ%%I&ﬂgﬁyFﬁgmg%Hﬁ%%Pdﬁ'can Furt her be suppressed and the

characteristic of the tenpera lure drift can further be inproved. The

col or Sel eqlieARidiRERAM S Ml aBGrbfg i hil %gﬁﬁ%ﬁﬁ‘%ﬁ%ﬁm eI eRRNt

i nvention 1is tormed using t rame c € supporting ers in
so-cal |l ed dogl eg shape and flat plate of the elasticity providing nenbers,

SO t hage WaRiz tdifes UrQhe FRIres § Hﬁ%kmieﬁnbe%f{:l?d?ft}?éjpﬁip%r%&*ﬁﬁiﬂﬁmﬁmmﬂirﬁeat’

the change of grill height can further be suppressed. Thus, en applied
to the cathode-ray tube, the shift of color can be suppressed and the

members, the color selecion mask is provided wilh tension belween the above pair of
supporting members, the alaslicity providing members are made ol a fiat plate and disposed
such thal surfaces thereol are opposile lo each olher, and lhe above supporling members
having approximately L-shaped cross section are nclined in lhe direclion of reducing the
change of grill height and are joined to the elaslicity providing members.

The color seleclion mechanism according to this aspect of the presenl invenlian has
a construclion in which an anglefbetween lhe flal plale surface of lhe above elasticily
providing members and lhe central normal of lhe color selection mask is set to 0° <B<30°, of
the two side porlions conslituling approximalely L-shaped cross seclion of e supporling
members, the angleybetween the tangenl line of lhe surface of the portion where the color
selection mask is allached and lhe surace of the color seleclion mask is sel lo 07 <y <30°.

In lhe calhode-ray lube according to lhe lLhird aspect of lhe prasent invention, the

frame constiluing the color seleclion mechanism is formed by combining lhe supporling
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characteristic of the tenperature drift can furthernore be inproved. The
fourth aspect of the present invention is the color selection nechanismin
which the characteristic of the tenperature drift is inproved and the
frame structure is inproved to be suitable for mass-production. The Fourth
aspect of the present invention will be explained in detail The cathode-ray
tube according to this aspect of the present invention includes the color
sel ection nechanismin which the frane is forned of the pair of supporting
menberemberd, inhsh-@illed dofleg| shapi entlflap g df the FBRSTRRY piovidiey GeimbersSeseect i on
mask is provided with tension between the pair of supporti ng nenbers; the
pair of supporting nenbers are forned 30 with approximately L-shaped cross
sect i dhal Ihé ehqragerof gfill kgt basebyupondie tdiengahepbesisn pblhewdier selectidremésiat

pl ate and provi ded respective surfaces thereof opposing each other, a
cutaway portion is provided at the portion of the supporting nmenber where
t he elaidhe gperglipn esr gﬂh@* bavgunpesssied apd ihecthadpderistic pkths lermpgrelupt difhearc ut away
portion, where the elasticity providing nenber is brought in contact wth,
has an angl e corresponding to an angle of the elasticity providing nenbers
when APWE%WEG“PGWF%e supporting menbers; the plate surface of the

el asticity providing nenber is brought in contact with the surface of the

cut auay pori o of i SUBROLLL N0, TSARS! . ANY SSHBRY I W lBTRSERIGMY (he
is farmed using Lhe frame combining the supporting members in so-called dogleg shape and
flat plale of the elasticily providing members, so thal when lhe color selection mask is
affected and expanded by heat, the change of grill height can lurlher be suppressed. Thus,
when applied lo lhe calhode-ray tube, the shil of color can be suppressed and lhe
characteristic of the temperature drift can furlhermore be improved.

The fourlh aspect of lhe presenl invenlion is the color seleclion mechanism in which
lhe characlerislic of the lemperalure drifl is improved and he frame slruclure Is improved to
be suitable for mass-production.

The lourlth aspect of the present invenlion will be explained in delail.

The cathode-ray tube according to this aspecl of lhe presen! invenlion includes lhe
color selection mechanism in which lhe [rame is formed of the pair of supporting members
and the pair of elaslicily providing members; lhe color seleclion mask is provided wilh

lension betwveen Lhe pair of supporting members; lhe pair of supperling members are formad
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The cat hode-ray tube according to this aspect of the present invention

I ncludes the color selection mechanismin which the frame is fornmed of
the' pair of supporting nmenbers and the pair of elasticity providing
menbers; the color selection mask is provided with tension between the
pair of supporting nenbers; the pair of supporting nenbers are formed wth
approxi mately L-shaped cross section; the pair of elasticity providing
menbers is nmade of the flat plate and provi ded respective surfaces thereof
opposiwith arpEexipalelr L-shapadtciogs secion:tihe pair of pleshidily @doviding menpherg isonadsf t he
elasticity providing menber to which the above supporting nenber is
attached; the surface of the cutaway portion, where the supporting nenber
i s br Shidhg iphplatenind proyided respesiih sifrpes eAeplaprestorepchoolBer argylawaf t he

el asticity 3] providing nenbers when attached to the supporting nenbers;

th face for th tact of the cut t f the elaslicjl
or ovi R ey b G Gt Y L EE e, MoiRe wiveobe clstion Bl 1 ng

menbers; and the supporting nenbers and the elasticity providing nenbers

vent iRt € gERN RE 5 Bpdly e AR eint hforh R Sartent SRRl

formed of the pair of supporting nenbers and the pair of elasticity

provi gy ; S | | [ ] t .-
Dot weancipe IS BB, in okl Win e e EhR dsnchaRb oHihgll bitne WRRTEER. | .
fowed wth approximtely L-shaped cross section; the pair of elasticity

Provi QiréAgding FehiSert SvHERABttached lo Lhe supporiing members: lhe plate surface ol the
elasticly providing member is brought in conlact with lhe surface of lhe cutaway peorlion of
the supporling members; and supporling members and the elasticily providing members are
joined.

The calhode-ray tube according to Lhis aspect ol lhe presenl invention includes tha
color seleclian mechanism in which lhe frame is formed of the pair of supporling members
and lhe pair of elaslicily providing members; the color seleclion mask is provided wilh
lension between lhe pair of supporting members; the pair of supperling members are lommed
wilh approximalely L-shaped cross section; lhe pair of elaslicily providing members is made
ol lhe fat plale and provided respeclive surfaces lherecl opposing each olher; a culaway
porlion is provided at lhe portion of the elaslicity providing member lo which lhe above
supporting member is altached; lhe surface of the cutaway porlion, where lhe supporling

member is brought in contacl wilh, has an angle corresponding lo an angle of lhe elasticity
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of the flat plate and provided respective surfaces thereof opposing each
other; an end surface of the supporting nenber having approximately
L-shaped cross section to which the elaslicily providing nmenber is
attached has an angle corresponding to an angle at which the elasticity
provi ding nmenber is attached to the supporting nenber; the plate surface of
the elastcily providing nenber is brought in contact with the whole
surface aof the end surface of the supporting nenber; and the supporting

memberRT@UREY MRINRETS 8RR Aftachsddo e srPAREINgIRaMbeEtp surfaee forthe emlarbak- r ay

| ube according to this aspect of the present invention includes the above

[ ' hani h h f
ar 11 BF S0 2o R BT AR Y Skt o Bniee e e T Theiag P shEace <i nce

t he mass-production of the color selection mechanismis possible, the

cccor g R, il 6n B, SBpRlri Yo SR IR SEpliel B 2,

the elasticity providing nmenbers cons tduling the frame of the col or

sel ecthanLeReRjired are made of the flat plate, and are disposed with
respective surfiaces opposing to each other. Accordingly, the supporting
menbers of the frane are not easily defornmed in the tube axis direction,

when the cofter califddecaly QibdB&derding &XPaassbot dNIhe, predidit FRHIMN Rbuadange of
grill height is reduced as small as possible and becones cl ose to zero,

and the tenperature drift
cator selection mechanism in which the frame is formed of the pair of supporling members

and the pair of elasticily providing members; the color seleclion mask is provided with
tension between Lhe pair of supporling members; the pair of supporling members are lormed
with approximately L-shaped cross seclion; the pair of elaslicity providing members is made
of lhe Mat plate and provided respeclive suraces thereol opposing each other; an end
surface of the supporing member having approximalely L-shaped cross seclion lo which the
elaslicity providing member is allached has an angle comresponding to an angle at which lhe
elaslicity providing member is alached to lhe supporling member; the plale surface of lhe
elastcily providing member is broughl in contact with lhe whole surface of the end surface of
lhe supporling member; and lhe supporting members and lhe elaslicily providing members
are joined.

The cathoderay lube according te this aspecl of lhe present invenlion includes the

above menlicned color seleclion mechanism, so Lhal lhe amounl of lemperalure drift of the
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of the beam | anding can be suppressed to mninum Further, wth respect to
the position where the supporting nenbers and the elasticity providing
menbers constituting the frame are joined, the cutaway portion is provided
at the portion of the supporti ng nenber, to which the elasticity

provi ding nmenber is attached, the surface of the cutaway portion where the
el asticity providing nenber is brought in contact wth has an angle
corresponding to an angle of the elasticity providing nenbers attached to

t he supaor tandmgneEvbbe sUpRmesathonmirieupl Eushau sinee dhe fmasseredwmtion of the
providing nmenber is brought in contact with the surface for the contact to
join, the cutaway portion with the surface for the contact can be easily
manuf aReIQirseRclgn meehppiemsis mogeibles by calnedrotay Whe tof s kil pabbequovidads, t he
frame itself, further the color selection nmechanism and consequently the
cat hode-ray tube can be produced at | ower costs and on the mass production
basi s ! ﬁ%F@Ymﬁth respect to the position where the supporting nenbers
and the elasticity providing nenbers constituting the Frane are j oi ned,

R bt L A AL T

cutaway portion where the supporting nenber is brought in contact wth has

at't aonbs PRITIRORG T ferbeht oAfBufnd bnd AinZ L e Bt RERK PhPRAENRRL ! oo

is brought in contact with the supporting nenber to join, the cutaway

POrti QRadd bMiHe it Db 3R &7 difiRed WihdrebpSdie REEAR! dpbosing o each olher.
Accordingly, lhe supporing members of the frame are nol easily deformead in the tube axis
direction, when lhe color selection mask is expanded. Thus, lhe amounl of change of grill
height is reduced as small as possible and becames close lo zero, and the temperalure drift
of lhe beam landing can be suppressed lo minimum.

Further, wilh respecl lo the position where lhe supporling members and lhe elaslicity
providing members constiluling the frame are jeined, the cutaway portion is provided al the
portion af lhe supporting member, lo which the elasticily providing mermber is alached, lhe
surface of lhe culaway porlion where lhe elaslicity providing member is broughl in contact
with has an angle comresponding Lo an angle of the elaslicity providing members altached lo
lhe supporling members, and when lhe plate surface of lhe elaslicity providing member is
broughl in conlacl wilh the surface flor the conlact te join, the culaway portion with lhe

surface lor the conlacl can be easily manufactured by lhe press processing withoul culting
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manuf actured by the press processing without cutting process- Thus, the
Frane itself, further the color selection nechanism and consequently the
cat hode-ray tube can be produced at |ower costs and on the nass production
basis. Further, with respect to the position where the supporting nenbers
and the elasticity providing nenbers constituting the franme are joi ned,
the end surface of the supporting nenber, to which the elasticity
provi di ng menber is attached, has an angle corresponding to the angle of
t he elrietdassi Thusp tevirame isete frthes Ihshealoraaelestivre thechanisna, arndopamsequaniiytheber s,
and when the plate surface of the elasticity providing nenber is brought
in contact and joined to the whole of the end surface of the supporting
nmenmber@thadgday Biogican bedrodused gblower eppls prd omlpedigsdieducgonbasier si de can

easily be manufactured with the press processing without a cutting

process. Thus, the frame jtself, noreover, the color sel ectjon nmechani sm
P sons ecuEmp: PR i DR Ao IGT RS b8 DR e Mo Ba ] DRcIeauoBt s and
on the mass production basis. The fifth aspecl of the present invention is

the c r..sel ecti ni tn which.on the frane that is made
conb MRGITFaREN s cBRIRLIR iPmy R, vl Sk Pairg s b@ERA S e
dogl eg- shaped supporting nenbers described in the first and second aspects

of “th . : _ i ol Ok ity
ot ovi Qorag et o oRHEH! ARG ineriGer & BB WEP AR HiaHoon S oBaBRl Bl Y, .
I nvention, the color selection mask is provided

surface of the cutaway portion where the supporling member is brought in contact wilh has
an angle comesponding fo an angle of the elaslicily providing members allached o Lhe
supparting members, and when Lhe surface for lhe contact is broughl in conlact with lhe
supperling mamber lo join, Ihe cutaway porlion with lhe surface lor lhe contacl can be easily
manufaclured by lhe press processing wilhout culling process. Thus, lhe frame ilsell, further
the color seleclion mechanism, and consequently lhe calhode-ray tube can be produced at
lower cosls and on lhe mass production basis.

Further, with respect to lhe posilion where Lhe supporling members and lhe elasticity
providing members conslituling the frame are joined, lhe end surface of lhe supporting
member, lo which the elaslicily providing member is atlached, has an angle corresponding ta
lhe angle ol the elaslicily providing members when atlached o the suppeorting members, and
when lhe plale surface of the elaslicily providing member is broughl in contacl and joined o

the whale of the end surdace of lhe supporting members, the porlion lar the joinl on the
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with tension to further inprove the characteristic of the tenperature drift
and to be suitable for the nmass production. The fifth aspect of the
present invention will be explained in detail. The cat hode-ray tube
according to this aspect of the present invention includes the color

sel ection mechanismin which the frane is fornmed of the pair of supporting
menbers and the pair of elasticity providing nenbers; the color selection
mask is provided with tension between the pair of supporting nenbers; the
pai r dfupppréing imsrolerpyids can wgsivehd enanwacturad adthothe titess pecegding wilbad a

provi ded respective surfaces | hereof opposing each other, the pair of
supporting nenbers_forned mﬁth‘gggroxinateué$L-shaped Cross section is

i ncl i ridYingneracass. dihusediey fiame ieelhi mecevem lBe qolps gaieptige Hechanism. ard ght

bei ng reduced; a cutaway portion is provided at the portion of the

supporting nmepber to which the el asticit rovi di ng nmenber. i s  attached,;

he” o e aRtuRBHY.. e SRRy pBe R, DS OHoBH e PHET icBs Byt 60 WP rgaRbber

is brought in contact with, has an angle corresponding to an angle of the

eIastH&E&¥%§@B¥%ging menbers when attached to the supporting nenbers; the
s 0

pl ate ‘the elasticity providing nmenber is brought in contact
wlh the surface of the cutaway portion of the supporting nenbers; and

supporting r tod ot nAY LG B&ERA J QlE The
cat hode-r aJFFIE EE@ %g%%%%p%g&?m‘?ngg%géﬁggglbflﬂeer pr egﬁe%thaflﬁ%lhﬁh(')q%d?"ncl udes
t he

ihe frame thal is made by combining lhe elasticity providing members of lhe flat plate and the
dogleg-shaped supporling members described in the firsl and second aspecls of lhe present
invention and the joining means belween the elasticly providing members and the
supporling member of lhe lourth aspecl of he invention, the color seleclion mask is provided
with lension lo further improve lhe characlenslic ol lhe lemperature drift and lo be suitable
for lhe mass produclion.

The [ifth aspecl of the present invenlion wil! be explained in delail.

The calhode-ray lube according lo Lhis aspect ol lhe presenl invenlion includes the
color seleclion mechanism in which lhe frame 1s formead of lhe pair of supporling members
and lhe pair of elasticity providing members; lhe color seleclion mask is provided wilh
lension between lhe pair of supporing members; lhe pair of elaslicity providing members is
made of lhe flat plale and provided respeclive sufdaces lherecl opposing each clher; lhe pair

of supporting members formed wilh approximately L-shaped cross seclion is inclined and
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color selection nmechanismin which the frame is forned of the pair of
supporting nenbers and the pair of elasticity providing nenbers; the color
selection mask is provided with tension between the pair of supporting
menbers; the pair of elasticity providing nenbers is nade of the flat

pl ate and provi ded respective surfaces thereof opposing each other, the
pair of supporting nmenbers fornmed with approxi mately L-shaped cross

tiQp. is.| ' ' d i - di ti f.th h of .grill
oy o gt T 050 o B8 D Bl o ColBERGa6h Lo
el asticity providing nenber to which the supporting nenber is attached,

the sy dags Qf . V. 4 ATaIls i ought
in c rﬁ% act %"t“%lPswggtoglg@asn%ﬁaeﬁlhgﬁeespoﬁ%#ﬁ%ﬁttﬁggﬁg%g{bgn%@wﬁﬂeﬂ% 5lsPS{i city
provi ding nmenbers 36 when attached to the supporting nenbers; the surface

for t B 1Ael ffatdf AHS BMOPIION, whbre! B BLERH rbiaPhObAbEA wTeMDer

is brought in contact with the surface of the supportii'ng nenbers;
supporting nmenbers and the elasticity providing nenbers are joined. The

cat hodgoughy iri beacoiDy, thas Gint shdld Eﬁn@@ﬂﬁﬂm%% anlihgly 8B BR! elhdlicRP bicvlidgcl udes
the color selection nmechanismin which the frame is fornmed of the pair of
supporting nenbers and the pair of elasticity providing nenbers; the color
sel ectmemberasihens aflaaded dedlhei $uppottmgsmembbest Wee pldld esupface obflhs uesticity Ng
menbers; the pair of elasticity providing nenbers is nade of the flat
pl ate and provided respective surfaces thereof opposing each other, the
pai r Poeviding poembargis nretehtsing eontead wilh theapyifanei chithel gulbwsih apeibne ob de
section is inclined and

supporting members; and supporting members and lhe elaslicity providing members are

joined.

The calhode-ray tube according lo lhis aspect of lhe present invenlion includes Lhe

color selection mechanism in which the frame is lormed of the pair of supporting members

and Ihe pair of elasticity providing members; the color selection mask is provided with

lension between Lhe pair of supporling members; the pair of elaslicity providing members is

made of the fiat plale and provided respaclive surfaces lhereol opposing each alher; lhe pair

of supporting members formed with approximalely L-shaped cross seckion is inclined and

disposed in lhe direclion of lhe change of grill heighl being reduced; a cutaway porlion is

provided at the portion of the elasticily providing member o which lhe supporling member is

attached; lhe surface of lhe cutaway portion, where lhe supperling member is braught in

conlacl with, has an angle corresponding te an angle of lhe elasticily providing members
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di sposed in the direction of the change of grill height being reduced; the
end surface of the supporting nenbers having approxi mately L-shaped crass
section, to which the elasticity providing nenber is attached, has an
angl e corresponding to the angle of the elasticity providing nmenbers when
attached to the supporting nenbers, the plate surface of the elasticity
provi di ng nenbers is brought in contact with the whol e and surface of the
supporting nmenbers, and the supporting nmenbers and the elasticity providing
menberwhayaflached kethie skpparingunembetse lheosuwilacs édrdos camacihed Hendubaway porlien
preferable that the angl eCbetween the surface of the flat plate of the
above elasticité_prOV|d|ng menbers and the central normal of 37 the above
col or ¥dhe&aslsivnreKiding reembergishrosdid in sadfapk wilih the; figTase pf e sHPRATENG
constituting the approximately L- shaped Cross sectlon of the above
supportln the angl e t he tan ent line of a side surface
o D BABE ReBTE] HEPRIG ML A0 Tt SIS P URNG SBBRTT BFF RERR. | 5 at t ached
and the surface of the selection mask is set to O(r)(r)0. According to [he

The oxpl anaTieommiae) E3RaRing ko IEafieEr BMhe' MiFeh areridl blase FL "

producti on of the <color seleclion nmechanismis possible, and [he

cat hodgd, ) rf¥Ehdril i IFWF"F&hCI ﬁ'[ 5 h%‘?idnr lh ﬁ%ﬁhﬁﬁérﬁrhd ﬁueHib%rsCO' or

sel ect1 on nechani sm USE or eac e-ray t as ne

and the pair of elaslicity providing members, the color selection mask is provided wilh
lension behwesen lhe palr ol supporling members: lhe pair of elaslicity providing members is
made of the flat plale and provided respeclive surfaces lhereofl opposing each other; the pair
ol supporting members formed wilh approximately L-shaped cross seclion is inclined and
disposed in lhe direction of the change of grill heighl being reduced; lhe end surface of lhe
supporling members having approximalely L-shaped cross seclion, to which lhe elasticily
providing member is attached, has an angle corresponding lo lhe angle of lhe elasticity
providing members when allached lo the suppeorting members, the plate surface of lhe
elaslicity providing members is broughl in contacl with lhe whole eand surflace of the
supporting members, and lhe supporling members and the elasticily providing members are
joined.

Here, wilh lhe celor seleclion mechanism, il is preferable lhat the anglefbetween lhe

surface of the [lal plate of lhe above elasticily providing members and the central normal of
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above, the connection between the supporting nenbers and the elasticity
providing nenbers constituting the frame can be perforned as the
connection between each of the one side portion and the other side portion
constituting the supporting nenbers, and [he elasticity providing nenbers
A nmethod for manufacturing the cathode-ray tube according to the present

i nvention is the nmet hod for manufacturing the cathode-ray tube including

Suppor P ASTR % Sactl R g FHich 2 29, b ol e Heliruena eaoiing no.

pair of el ast|C|ty provi di ng nenbers nade of the flat plates and in which

(e bbb T 5Bl SR W0, BROBE RO O

cutaway portion at the position of the supporting nenbers where the above

el ast i@werpfr@viaﬁ%é}g e ey §ld§rsﬁlrfaéé Tn%ﬁ@%rtu’i’e e SHrdR% tmct? A ngaﬁr an

surface of the cutaway portion with the elasticity provi |ng
angl e corresponding to the angle of the elasticity providi ng menbers when

at t achesbclion ek BUWRERd Al INBELALG ofARslsABLIREIMEKS S8 b ago@f the
elasticity providing nenbers in contact with the surface for the contact

of the cutaway portion of the supporting nenbers to join and Form ng the
frame to nevsbaiiigiodhe kelhodé-ory bk af thio aspat bamepresAt ¢vediidhg ak s tlagr met hod
for manufacturing the cathode-ray tube of the present

from the explanalion above, lhe lemperature drift is furlher improved, mass preduction of the

color seleclion mechanism is possible, and lhe calhode-ray tube of lhis kind can be provided

inexpensively.

In lhe color seleclion mechanism used ler each calhode-ray tube as mentionad
above, lhe conneclion belwesn the supporling members and lhe elaslicity providing
members consliluling lhe rame can be perdormed as the connection between each of lhe
one side porlion and the other side porlion constiluling the supporling members, and lhe
elaslicity providing members.

A melhod lor manufacluring lhe calhode-ray lube according lo Lhe present inventlion
i5 lhe melhod for manulacluring lhe calhode-ray tube including lhe color selection
mechanism which has the frame formed of lhe pair of supporting members having

approximaiely L-shaped cross seclion and the pair of elaslicity providing members made of

lhe Nal plales and in which the color seleclion mask is provided wilh lension between Lhe pair
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i nvention, the cathode-ray tube which has an excellent characteristic of
the tenperature drift can be obtained- Furthernore, the connection portion
bet ween the supporting nenbers and the elasticity providi ng nenbers
constituting the Frane of the color selection nechanismcan be forned only
by the use of press processing- That is, the cutaway portion having the
surface For the contact of the supporting nenbers can be fornmed by the
press processing wthout difficulties. Thus, the color selection mechani sm
can beffARDETHOY Meabery: @ng die meliog cogtmiisesm inerdenteaf Jorpting) thet suimwayapgrion and

t he cat hode-ray tube can be manufactured at |lower costs A nethod for

manuf act uri ng. t he cat hode-ray tube accordi to the present invention 1is
the meAtid P?% ol {lie aEEFlﬂ’ﬁWg%FWBE@dﬁT%%@Br ve SRSUCIIMaYr g Merebers g

sel ection 39 nmechani smwhich has the frane fornmed of the pair of
support.in nber s .havin appraoxi mately L-shaped cross section and the
oot 1 teed B R 8 Vi Shdi Blrfeler L hthumuey PR 1B I, PRSI BRAG whi o
the color selection mask is provided with tension between the pair of

suppor ti gt 'E@ﬂg i Ses .St - ] e
culto gm@b@g?{rﬁon ggﬁ e p%ﬂ@pgﬁ% nﬂgfaq"g'l?;we?%s ﬁagllﬁ-%l? "g?‘%‘?/’ﬁéu '%ngrmrréer%bggé% wher e
t he above supporting nenbers are attached to and giving the contact

f enber . _ ! _
sur f acQtehed R 158 SANBAIRP FehierdM ddd ERiRint IHROLIi-RE ddf&ﬂ@%?%.gﬁ av%e“ﬁm

corresponding to the angle of the elasticity providing ne
attached to the supporting nenbers, and bringing the surface of the

el ast i mefnBeA tbiflbAONTFEIE @UHatd fof 8 @flact of the cutaway portion of lhe supporting
members lo join and lorming lhe frame to manufacture lhe color seleclion mechanism.
According lo lhe melhod for manufacluring lhe calhode-ray lube ol lhe present
invenlicn, lhe calhode-ray lube which has an excellent characterisiic of the lemperalure drifl
can be oblained. Furthermoere, the conneclion portion belween lhe supportiing members and
the elaslicity providing members consliluling lhe lrame ol Ihe color seleclion mechanism can
be formed only by the use of press processing. That is, lhe culaway portion having the
surface lor lhe conlact of the supporting members can be formed by lhe press processing
wilhoul difficullies. Thus, the color selection mechanism can ke manufaciured mexpensively
and on lhe mass preduction basis, and the cathode-ray lube can be manulactured at lower
cosls.
A method for manulzcluring the calhode-ray lube according to lhe presenl invenlion

s lhe meihod for manufacturing the calhode-ray tube including lhe color seleclion
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with the surface for the contact of the cutaway portion of the supporting
menbers to join and formng the frane to nmanufacture the col or sel ection
mechani sm According to the nethod for manufacturing the cathode-ray tube of
the present invention. the cathode-ray tube with the excell ent
characteristics of the tenperature drift can be obtained. Furthernore, the
connection portion between the supporting nenbers and the elasticity
provi di ng nenbers constituting the Frame of the col or selection mechani sm
can bdneghgnigay viigy Nes theeframes ipred cels $ien gair Sple supparting ymembgrs chavingay
portion with a surface For the contact of the elasticity providing nmenbers
can be nmade onky b tﬂﬁyﬁ{ess_processing w thout difficulties. Thus, the
col or FRrAEPRGH gl {3&‘& iCEPRSCIaTURE apy Hrueaigol ¢feslishy, Brayising RRWLeHMEgR Ohas s
production basis, and the cathode-ray tube can be manufactured at | ower
costs.

or as ot TRAREE BE &b FBTREHRR maske SR g Ees 2 PaBhe Mg upe

i ncluding the color selection nechanismwhich has the frame forned of the

_ _ | _ the fr of the
Phe. pal FHpRatd kel aRs o A col ARG bR Etor oD PR D B, 7 "

whi ch the color selection mask is provided with tension between the above

pai I ofi RHpRRlidn cﬁ%é@ﬁ?&ﬁlﬁgrﬁfﬂn E\%ﬁﬁ%ﬂ\@ﬁbrgﬁéﬂ,ﬁgﬁ)ugpgmﬁﬁ% ~ g,ievi ng

the end surface, where t sticity provi s attac , of the
supporting nmenber having approximately L-shaped cross section an angle

Cor r eiABKEd ™ dnd giliey MBGbRlaef surate f Meldufway portion with Lhe supporting member
an angle carresponding to the angle of lhe elaslicity providing members when atfached 1o the
supporting members, and bringing lhe surface of lhe elasligity providing members in conlact
wilh lhe surface lor lhe contact of the culaway porlion of lhe supperling members to join and
forming lhe frame lo manufaclure Lhe color selection mechanism.

According lo the melhod for manulacluring the cathode-ray tube of lhe present
invenlion, lhe calhode-ray lube wilh the excellent characterislics of lhe temperature drifl can
be obiained. Furlhermore, lhe connection porlion belween the supporting members and lhe
elaslicity providing members conslituling the Irame of Lhe color seleclion mechanism can be
formed anly by lhe press processing. Specilically, lhe cutaway portion wilh & surface lor the
conlact of lhe elaslicity providing members ¢an be made only by lhe press processing
wilhoul difficulties. Thus, lhe color seleclion mechanism can be produced inexpensively and

on lhe mass produclion basis, and lhe calhode-ray tube ¢an be manufactured al lower cosls.

40




provi di ng nmenbers when attached to the supporting nenbers,

plate surface of the elasticity providing nenbers in contact with th

whol e of the end surface of the
frame to manufacture the col or sel ection
manuf acturi ng the cathode-ray tube of the present invention, the

for

e

cat hode-ray tube with the excellent characteri stics of the tenperature

Suppor {1 ng AERRREEEfnpRHhS 3 Finod B OURGER AER BRI RERaT T, ¢ e

frame of the coI or sel ection nechani sm can be Forned only by the press

processi Rg- meitfelal fidiCAldn c:Mf'iﬁg? glf!‘ ht}aﬁ(la‘ad{ Ny qﬁclﬁtﬂn&nlﬂleeca{w SQE!

el asticity providing ne

e” su i Ng

er

approxi mately L- 41 shaped cross sectlon can be made onIy by the press
pr oceshtdanidr Rehwh Glakf heulrhmes runFBHSmr IR bafObP sy Fbrfisg | REmBES .id“ can
be produced i nexpensively and on the nmass production basis, and

cat hode-ray tube can be manufactured at | ower costs. A met hod f or

nmanuf approdmgelyesiepicl esessr fylitn88d GaCpdidbN@adiRity PRvIiNPRRNbERVABEE BN
the nmethod For manufacturing the cathode-ray tube including the color

sel ecti on

menberise Hakplatgs andpinostiichatiel goltr sHegied masksis peddédwilanehsidrebgtaién te
el asticity providing nenbers made of the flat plates and in which th
color selection mask is provided with tension between the pair

above pair ol supporing members; and the method comprises lhe sleps of giving lhe end

surface, where lhe elasticily providing member is altached, of lhe supporting member having

approximalely L-shaped cross seclion an angle corresponding lo the angle of lhe elaslicity

providing membrers when allached lo lhe supporting members, and bringing the plale surface

of lhe elaslicity providing members in contacl with lhe whole of the end surface of lhe

supporling member lo join and forming the frame lo manulaclure the color selection

mechanism.

According lo the melhod for manufacluring lhe calhode-ray lube cof the presenl

invention, the calhode-ray lube wilh the excelient characteristics of lhe lemperature drifl can

be ablained. Furthermore, the conneclion porlion belween the supporling members and Lhe

elasticily providing members conslituling lhe frame of the color seleclion mechanism can be

formed only by lhe press processing. Specifically, lhe end surface, having an angle of lhe

elaslicity providing member being atlached lo, of the supporting member of approximalely L-

4]

e

of

S

mechani sm whi ch has the frane forned of the pair of supporting

and bringing the

supporting nmenber to join and forting the
mechani sm According to the nethod



of supporting nenbers; and the nmethod conprises the steps of form ng an
engagenent groove on the elasticity providing nenber to engage with one
side portion of the portions constituting the approximately L-shaped
cross- section of the supporting nenber, and engaging one side portion of
t he supporting nenber with the engagenent groove to join the elasticity
provi di ng nenber and the supporting nenber so that the frane is Forned to

ranut SOPHPY S5 HEUt FEGRE PR RrL R RiEss LS WibeH: Agisuefe hus.
cat hode-ray tube with the excellent characteristics of the tenperature

drift ' GL . - ding to
cach aneealoP SpRplcRl MEthaien i BURYRIEET HeparERL 498 Bn R Mt BrRiBR" 07 e
and hi-definition type cathode-ray tube requiring the mninumtenperature

dri ft.pRRl B PESERIOEENUEE RRAMLMAS ik Fed dt bvePo@St i tuti onal di agram

showi ng an enbodi nent of the cathode-ray tube according to the present
invention; FIG 2 is a perspective view showi ng an enbodi nent of the col or

sel ection Arpwiiteit RATRKCRALENAG IROCAIRGIFRIBHYE abdY@RG (@ he prbéent Irehford P! AN
vi ew showi ng the shape of the Frane canstituling the color selection
i5 lhe method lor manulacturing lhe cathoderay tube including lhe calor seleclion
mechanism which has lhe frame formed of lhe pair of supporling members having
approximalely L-shaped cross section and the pair of elasticity providing members made of
lhe flal plates and in which the color seleclion mask is provided wilh lension between Lhe pair
of supporting members; and the melhod comprises the steps of forming an engagement
groove oh Ihe elaslicity providing member le engage with ane side porlion of lhe portions
conslituling the approximately L-shaped cross. section of the supperling member, and
engaging one side partion of lhe supporling member wilh lhe engagement groove lo join Lhe
elaslicity providing member and lhe supporing member so thal lhe frame is lormed to
manulaclure the celor sefection mechanism.
According to lhe method for manulacluring lhe calhederay lube of lhe present

invention, the calhode-ray tube wilh lhe excellent characteristics of lhe lemperalure drifl can

be oblained.
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mechanismof FIG 2 before and after pressurized, FIG 3B is the side view
seeing froman arrow B direction of FIG 2A from and FIG 3Cis the side
view seeing froman arrow C direction of FIG 2A; FIG 4 is an enlarged
side view for use in explaining the FIG 2; FIG 5A is a side view show ng
the rel evant part of the connection portion of the supporting nenbers and
the elasticity providing nenbers, and FIG 513 is a cross-sectional view
taken by the line AAA of FIG 5A 43 ------- - - - - -- - ----- --1is
FIG 6 is dhpeabspedieptibed; W@&Wn@lharﬁmﬁ@rngeim@amﬂe@fnfm@ prsken!

sel ection mechanismaccording to the present invention; FIG 7 is a plan

vi ew showing the shape of t frame of the color selection nmechanjsm of

FI G @’B‘é%&é Saﬁ%‘ﬁ%?‘?é‘?eﬂ}%z%ﬂﬁ %‘&anﬂmsgemt@ b{R% CRBPASRY WP EPMKED| e of
the frane of the col or selection nmechanism according to the present

i nventl on; h 9C are further other nodified exanples of the

frametlo l e co‘f’rlrl Em{é’éﬁ’ gtﬁ?l on nmechani smaccording to the present invention;

FIG 10 is a perspective view showi ng anot her enbodi nent of the col or
sel ection nechanismaccording to the present invention;

ERIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a constilutional diagram showing an embadimenl of the cathode-ray lube
according to the present invenlion;

FIG. 2 is a perspeclive view showing an embodimenl of lhe color setection
mechanism according lo lhe presenl invantion;

FIG. 3Ais a plan view showing lhe shape ol the frame conslituling lhe color selection
mechanism ol FIG. 2 before and alter pressurized, FIG. 3B is lhe side view seeing from an
arrow B direction of FIG. 2A from, and FlG. 3C is the side view seeing rom an armow C
direction ol FIG. 2A,

FiG. 4 75 an enlarged side view for use in explaining the FIG. 2;

FIG. 5A is a side view showing the relevant part of the connection porlion of the
supporling members and the efaslicily providing members, and FIG. 5B is a cross-seclional

view laken by lhe line A-A of FIG. 54;
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FIG 11A is a plan view show ng the shapes of the frame constituting the
color selection nechanismof FIG 10 before and aRer pressurized, FIG 11B
is a side view seeing Froman arrow 9 direction of FIG 11A and FIG 11C
is a side view seeing froman arrow C direction of FIG_ 11A; FIGS_ 12A and
12B are views for use in explaining the design paraneter of the color

sel ecti on nmechani sm according to the present invention; FIG 13 is a

conslituti | di_agr i ] ient. of  t cat hode-r t ube
accordi ng ?{])%f ﬁefsggé’géﬁﬁ?g@#v@%’?%‘%%EWP?%@'@%EF&%SP 039\?9@% of the
Dol or sel ection nechanismapplied to the cathode-ray tube of FIG 13; FIG

15 i's AScHRRRKPAIRErdAR] BRFE bic¥Enifhiiisiow ng the rel evant part of the Dol or
sel ection nechani smaccording to anot'her enbodi nent of the present

invention; FIG 16 is a perspective view showi ng the relevant part of the

col or sel eqIGOIT isTeChRAI GBWOEhdRNG 1S shapd N @dsSpambest meakdlor Ebatioh’ IS a
cross-sectional view showi ng the relevant part of the color selection
mechani smof FIG 15; FIG 18A is an expl oded upper side view show ng the

r el evamgchaaistn @fFIGhE beloteodind sir padseomesdechani sm of FI G 15,

FIG. 8 is anclher modified example ol lhe frame of the color seleclion mechanism
according to lhe present invention;

FIGS. 8A lhrough 9C are [urlher olher modified examples of the frame of the color
seleclion mechanism according lo lhe present invenlion;

FIG. 10 Is a perspeclive view showing another embodiment of the color seleclion
mechanism according lo lhe presenl invenlion:

FIG. 11A is a plan view showing lhe shapes of lhe frame consliluling Lhe color
seleciion mechanism of FIG. 10 belore and alter pressurized, FIG. 11B is a side view seeing
[rom an arrow B direclion ol FIG. 11A, and FIG. 11C is a side view seeing from an amow C
direction of FIG. 11A;

FIGS. 12A and 12B are views lor use in explaining lhe design parameler of lhe coler
seleclion mechanism according to lhe present invenlion;

FIG. 13 Is a conslitulional diagram showing another embodimenl of the calhode-ray

lube according lo lhe present invention;
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FIG 18B is an expl oded side view showi ng the relevant part of the color
selection nechanismof FIG 15, and FIG 18C is a side view show ng the

rel evant part of the color selection nmechanismof FIG 15 in the assenbl ed
slate; FIG 19 is an expl oded perspective view showi ng the rel evant part of
the color selection nechani smaccording to another enbodi ment of the
present invention; FIG 20 is a perspective view show ng the rel evant part
of the Color selection mechanismof FIG_ 19 in the assenbled state; 45
FIG 21 is HGcrisis septrapaudiie wissyy of b ondpr t dedeclioh euedtianzar tapplied he kel or
selection nmechanismof FIG 19; FIG 22A is an expl oded side view show ng
the relevant part of the color selection nechanismof FIG 19 and FIG 22B

i s a swthederavldreffig e rel evant part of the color selection nechanism
of FIG 19 in the assenbled state; FIG 23 is an expl oded side view show ng

the relevant part_ of the color selection nechani smaccording to another
enbodi ment BF- tIReiSpit SXRPdedh PEFPEsEre R shawing the slenan|inaf dhBwi AYor he
rel evant part of the cc] or selection nechanismof FIG 23; FIG 25 is a

|S:|| Cci_le \zlﬁigfggtigﬁ%iegﬁagisrn?rgcéonginailcg gnuq;]erter}nebn%lin?gr}linﬂhteyprgée%\t/lingjarrlll%n?errber s of the

FIG. 16 is a perspeclive view showing the relevanl part ol the color salection
mechanism of FIG. 15 in lhe assembled slate;

FIG. 17 is a cross-seclional view showing lhe relevant part of lhe color seleclion
mechanism of FIG. 15;

FIG. 18A is an exploded upper side view showing lhe relevanl parl of lhe colar
seleclion mechanism of FIG. 15,
FIG. 188 is an exploded side view showing lhe relevant parl of lhe color seleclion
mechanism of FIG. 15, and FIG. 18C is a side view showing lhe relevanl part of the color
seleclion mechanism of FIG. 15 in Lhe assembled slate;

FIG. 12 is an exploded perspeciive view showing ithe relevanl parl of lhe color
seleclion mechanism according lo anolher embodimentl of the present invention;

FIG. 20 is a perspeclive view showing lhe relevant part of lhe color selechion

mechanism ol FIG. 19 in lhe assembled slate;
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FIG 26 is a cross-sectional view showi ng the relevant part of the
connection nethod of FIG 5 applied to the frane of the color selection
mechani smof the FIG 10; FIG 27 is a perspective view show ng anot her
enbodi nent of the color selection mechanismaccording to the present
invention; FIG 28 is a side view show ng the relevant part of the color
sel ecti on nmechani sm according to the enbodinent of FIG 27; 46 FIG 29 is
a side view showi ng an exanple of the supporting nenbers constituting the
col or sel edl®od1 rie cheobszaedlionalhdew| Bowiig, thel @levall parl af $heleclor ealesiitmn ng

anot her exanpl e of the supporting nenbers constituting the color selection

mechanismin the FIG 27, FIG 31 is a side view show ng anot her exanpl e of
t he stypFHAPBMPIREADEEs cons |iluling the color selection mechanismin the
FIG 27; FIG 32 is an explanatory view showi ng the stale in which the

frame of the_ color selection nmechanismin the FIG 27 is pressurized and
def or med,; IE:?% 8%% 1§ gn ﬁP'BQ‘EHOéH&t"B‘?W/‘ sPPERe JhR e et s dhe ceiag pelection

rel ati onship between the supporting nenbers and the pressurizing el enents,
br easneo ARl 6 3 Al R ey s w68 iR i el Bl ke woer
positional relationship between the
seleclion mechanism of FIG. 19 in the assembled state:
FIG. 23 is an exploded side view showing lhe relevanl part of the color selection
mechanism according lo anolher embodimenl of lhe present invention;
FIG. 24 is a side view showing the relevanl part ol the color selection mechanism of
FIG. 23;
FIG. 25 is a side view seeing lrom lhe side ol lhe elaslicity providing members of lhe
FIG. 24;
FIG. 26 is a cross-sectional view showing he relevant parl of the connection melhod
of FI5. 5 applied lo lhe frame of the color seleclion mechanism of the FIG. {0;
FIG. 27 is a perspective view showing another embodimenl of lhe color selection
mechanism according to the presenlinvenlion;

Fi5. 28 is a side view showing the relevanl parl of the color seleclion mechanism

according lo lhe embodiment of FIG. 27;
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supporting nmenbers and the pressurizing elenents, when the frane of the
color selection nechanismof FIG 27 is pressurized and deforned; FIG 35
is a perspective view showing the relevant part of a conventional col or

sel ection nechanism FIG 36 is a perspective view show ng the rel evant

part of the color selection nechanismof FIG 27; 47 FIG 37 is a
constitutional view show ng anot her enbodi nent of the color selection
mechani sm according to the present invenlion; FIG 38 is a side view of the
rel evant pdil6. 8¢ i hesidzoliow shelvigt aro exameplb aif illsrs@poeindi mgmbee donetitenipdi ment
of FIG 37; FIG_ 39 is a constitutional view show ng an exanple of a
conventional cathode-ray tube; FIG 40 is a perspective view show ng a
convenh¢ evlan selesilion meshanishamlhegd@adf.sm  FIG 41 is a side view showing the
shapes of the frame of a conventional color selection nmechani sm before and
after assenbled; FIG 42 is a cross-sectional view of the rel evant part of
t he cat hoddX@ayl: ifh@ SHEWRY Shawdng rapeder orxagmie |of nbp gsuppedingr Beakeraf t er
the thernmal expansion of the color selection mask of a conventional color

sel ection, mechanis ] .
constiluting tna cnlnrrgelemlnn mecharmsm in the FIG. 27;

FIG. 31 is a side view showing anclher example of the supporting members
consliluling lhe color selection mechanism in lhe FIG. 27;

FlG. 32 is an explanatory view showing lhe slale in which lthe frame of the color
seleclion mechanism in lhe FIG. 27 is pressurized and deformed;

FIG. 33 is an explanalory view showing the posilional relationship between lhe
supporing members and the pressunzing elemenls, when the conventional frame of lhe
color seleclion mechanism is pressurized and deformed;

FIG. 34 is an explanalory view showing (he posilional relalionship belween Lhe
supporting members and the pressurizing elemenls, when lhe [rame of lhe ¢olor seleclion
mechanism of FIG. 27 is pressurized and deformed;

FIG. 35 is a perspective view showing Lhe relevanl part of a convenlional color
seleclion mechanism;

FIG. 36 is a perspeclive view showing the relevant parl of lhe color seleclion

mechanism ol FIG, 27;
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FIG 43 is an explanatory view For use in explaining the tenpera lure drift
of the beam landing; FIG 44 is a side view of the relevant part show ng
the attached angle of the supporting nmenbers of a conventional color

sel ection nmechanism FIG 45 is an explanatory view show ng deformation by
pressure of the supporting nenbers of a conventional color selection
mechani sm 48 FIG 46 is a plan view for explaining the delormalion by
pressure of the frame of the color selection mechanism FIG 47 is a side
view for eXpGaidiiing conelitdiifnal mawi showing prabsiuerebalimenlec!f thameloo fsetelsion col or
sel ection nmechanism FIG 48 is an explanatory view show ng the deformation
of the support spring caused by the change of gri Il height; FIG 49Ais a
pl an vneshasisavRgsgrdngtodhe presedfineniorsol or sel ecti on mask before and after
thermal expansion in case of a aperture grill, FIG 49B is a side view of

the aperture grill viewed Froman arrow B direction of FIG 49A, FIG 49C
is a view d'ﬁGt AR Isgide Miew of e relgyaptralt ofdhe solanselprlion eechanismaccatling F G

50A is a plan view showi ng the stales of the color selection mask before

and. . after Thernal sion in case of a shadow mask (slot mask), FIG
508 | SSICPRIEN BFIE L

FIG. 39 Is a constitulicnal view showing an example of a convenlional calhode-ray
lube;

FIG. 40 is a perspeclive view showing a convenlional color seleclion mechanism;

FIG. 41 15 a side view showing the shapes of the frame of a convenfional color
seleclion mechanism belore and afler assembled;

F1G. 42 is a cross-seclional view of the relevanl| part of the cathode-ray lube showing
Ihe change of grill heighl belere and afler Ihe thermal expansion of lhe color seleclion mask
of a conventional calor seleclion, mechanism;

FlG. 43 is an explanalory view for use in explaining the iemperalure drifl of lhe beam
landing:

FIG. 44 15 a side view ol lhe relevant parl showing the allached angle of the
supporting members ol a convenlicnal color seleclion mechanism;

FIG. 45 Is an explanalory view showing delormalion by pressure of lhe supporting

members of & convenlional color seleclion mechanism;
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shadow mask (sl ot mask) viewed froman arrow B direction of FIG 50A, FIG
50Cis a side view of the shadow mask (slot mask) viewed froman arrow C
of FIG 50A; and FIG 51 is a perspective view showi ng anot her exanple of a
convenlional color selection nechanism 49 ------- - ----- BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Herei nafter, explanation will be given referring
to the drawings. FIG | shows an enbodi nent of the col or cathode-ray tube
according to the present invention. The col or cathode-ray tube 31

accor di ng tkGt He isadiptaai view fori explaindes the dedortriatiore by peagsuneod thoftgme®iWie ch i s
conposed of a panel 32 and funnel portion 34 which has a neck portion 33,
a color fluorescent screen 36 which is formed on the interior surface of

[ he paifdr selepligy mpchamigmigr een and bl ue fluorescent |ayers, a col or

sel ection nechani sm 37 of the present invention, as |ater described, which
i s dispose pRosi ng. t he c or fluorescent screen 36, and ap elecgtronic
gun 38 whi HEP R gts@e\&ew ﬁ#ﬂ'ﬂm&%ﬁcﬂe{‘i%ﬁ“%bﬁ'?ﬁﬁ%l%ﬂhﬁf frarge &8 et
screen 36 is fornmed, for exanple, by arraying stripe-shaped each col or
fluores&gnga tybs ance | ayer- A deflection-yoke 39 is disposed an the
out si d&0f &ﬁ '1UB%E%%H§ 35. In this cathode-ray tube 31, three el ectron
beans B [BR, BG BB] corresponding to red(R), green(G, and blue(B) that

are em tteqyhr oSl POlHM Y YiedPstdiWing thb UL RnEforP8r thd Support spring caused

by the change of grill height;

FIG. 49A is a plan view showing Lhe slales of lhe color seleclion mask belore and
afler lhermal expansion in case of a aperture grill, FIG. 498 is a side view of the aperiure grill
viewed [rom an amow B direclion of FIG. 494, FIG. 49C is a view of the aperlure grill viewed
[rom an armow C of FIG. 49A;

FIG. 50A is a plan view showing Lhe stales ol lhe color seleclion mask belore and.
afler lhermal expansion In case ol a shadow mask (slot mask}), FIG. 50B is a side view ol the
shadow mask (slol mask) viewed from an arrow B direclion of FIG. 50A, FIG. 50C is a side
view ol the shadow mask (slol mask) viewed from an arrow C of FIG. 50A; and

FIG. 51 is a perspeclive view showing anolher example of a convenlional color

seleclion mechanism.
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each col or fluorescent substance |ayer of the color fluorescent screen 36

t hrough the color selection nask of the col or selection nechanism 37, [hen
the fluorescent substance layers emt |ight, and the above el ectron beans
BR, BG BB are scanned by the deflection-yoke 39 in horizontal and
vertical direclions to display the required color picture 50 - -
----------------- FIGS. 2 and 3 show an enbodi nrent of the col or

sel ec Wﬁg ention. This color selection
rrechatrﬁégrj; a ﬁ;&ﬁé{lﬁﬁ QE‘@J%WH or supporting nenbers 42 and
43 havi ng apprOX| mately L- shaped cross section, and a netal franme 46

conposed of e"?euﬂ@fl 'ﬁkﬁ%“@'bteé"%%fﬁ@g%orﬁ{agﬂ% 44 and 45 that are

For med by Iat ol ne ween &%t the supporting
menbers 42 and 43 and are provided such that plate surfaces thereof are

opposi te t ¢igarbhstdan en‘ledWﬁPEr m%tdeﬁ@ %amae_rﬁ,aiube%oaﬂmg% tﬂﬁen ers

42, 43 of the frane 46 a color selection nmask 49 is provided w t ensi on
with a number of slits (beam apertures) 47 fornmed on a thin rretal board as

ar r angeenlior) The&olve chth@oé-pdy tibeeqticebrddiy fohBe SAThHREIMeMA sholidast £ cathode-
stripe-shaped so-called grid elenents 48 between the adjacent slits 47. In

this enbodinent, the elasticity providing nmenbers 44 and 45 are attached to
t he saphbethody 36eviidr s cdthpased dBa paodl 3%hard Linepelurtiocnc®t which ihvas i mdckpl at e
is parallel to the normal of the center of the col or selection mask 49.
porlion 33, a color fluarescent screen 36 which is formed on lhe inlerior surface of lhe panel
32 with red, green and blue Nucrescenl layers, a color seleclion mechanism 37 of the present
invenlion, as later described, which is disposed opposing lhe color MMuorescent screen 36,
and an eleclronic gun 38 which is disposed in the nack porlion 33. The color NMuorescent
screen 35 is lormed, for example, by arraying slripe-shaped each color fluorescent
substance layer. A dellection-yoke 39 is disposed on lhe outside of the lube body 35.
In lhis cathode-ray lube 31, lhree electron beams B [BR, BG, BB] corresponding to
red{R), green(G), and blue(B} lhat are emilled rom eleciron gun 38 are iradialed on lhe
each color fluorescent substance layer of lhe color fluorescenl screen 36 through lhe color
selection mask of lhe color seleclion mechanism 37, lhen lhe Muorescenl subslance layers

emit lighl, and lhe above electron beams BR, BG, BB are scanned by the delleclion-yoke 39

in horizonlal and verlical direcliens lo display lhe required color piclure.
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The supporting nenbers 42 and 43 has approximately L-shaped cross section
formed of one side portion where the color selection nmask is wel ded to,
nanely a vertical portion 51V and the continuous other portion, nanely a
hori zontal portion 51H At the both ends of the elasticity providing
menbers 44 and 45, as shown in FIG 5, an engagenent groove 52 where the
hori zontal portion 51 H cf the supporting nenbers 42 and 43 having 51
approxi mately L-shaped cross section is engaged along the plate surface, is
fornmed. Furkla&r 2 arndh3tshpw ambododierent of theutdoaselediohi ectaaisims 37 bofmied al a
portion of the engagenent groove 52 corresponding to the bending portion
of the supporting nenbers 42, 43 having roxi mal el y L-shaped cross

sect | glesanl drgakion. oTtes calge ﬁefﬁéh%mﬁ[ﬁgmﬁ@r g?bhas \&5i later edeshnbsd & Heair of

el asticity providing nenbers 44 and 45 is in the slate in which respective
engagenent ﬁ%ooves 53 are en aged with th hori zontal portion 51H of the

suppori<PRYt Hi?é’i'%erﬁfza%ﬁ'ﬂ% wea%aﬁwaiey? bsnepeshcnsas weeian: ad adpelak o
portion 51V of the supporting nenbers 42 and 43 and.the end of the

por 1 AP AGEEHPEHE R PI0AL e a7 Profias Gpers, 4 ad APt 4 v 42

and 43 and the end of the engagenent groove 52 of the elast|C|ty_
eicampi S} Pt TR e e B0 51 G BEIARARAG shitfibdes (2l R M e o g
area 65, for exanple, as shown wth a broken line of FIG 5. the verti cal
por ti gnsviddkVeith (hREpISIPRAGEEDGeRRIFRARL Spdtaildd eddh other, in which between lhe
pair of supporling members 42, 43 of lhe frame 48 a celor selaction mask 49 is provided wilh
lension wilh a number ol slils (beam apertures) 47 lormed on a lhin melal board as aranged
in lhe harizontal direction on the screen and minute stripe-shaped so-called grid elements 48
between lhe adjacenl slils 47.
In this embodiment, lhe elaslicily providing members 44 and 45 are ailached to lhe
supporling members 42 and 43 such (hat lhe surace of the flal plale is parallel lo the nomal
of Ihe cenler of the color seleclion mask 49.
The supporling members 42 and 43 has approximately L-shaped cross seclion
formed of one side porlion where lhe color seleclion mask is welded to, namely a verical
portion 51V and the conlinuous olher porlion, namely a honzonlal porlion S1H. At Lhe bolh

ends ol the elasticily providing members 44 and 45, as shown in FIG. 5, an engagement

groove 52 where lhe herizonlal porlion 51H of lhe supporling members 42 and 43 having
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are engaged with and wel ded to the ends of the elasticity providi ng nenbers
44 and 45 from the upper portion to both side portions in the inverse U
shape, the horizontal side 51H of the supporting nenbers 42 and 43 are

wel ded linearly along the horizontal portion 51H and, at |least, in

di agonal positions to each other (that is, shown by a solid |line and/or a
broken line) on the inner surface and outer surface opposite side to the

i nner surface of the color 52 selection mask of the horizontal portion
51H_ \approxgnafginleshipgdcoosssectitn F irogeissgimy (heptalée sudare, stfofniesl. Rortharpnt al
portion 5TH, it is preferable that the elasticity providing nenbers 44 and
45 formed of fl at Plates are inclined and welded to the supporting nenbers
42 andn Yus smgofiment arralapayRomipndpes ienmed dl @ nediea Jf thebengegsymenatooyes2
strength of the connection is obtained. The col or selection mask 49 is
provided with. tensign hetween the upper surface of the supporting nenbers
42 andoHEsRINGng, la ﬁﬁpgﬁ“ﬁf@gt FoHIOR obt e, sypRPring s memhersy Adel 43 g the
upper end surface of [he vertical portion 51V. On the assenbly of the color
selectjon .nmechani,sm 371 while.the i r_of supporting nmenbers 42 and 43
e bl TREN Bk floes gtich i BieR i EesBe BN P o ed and ¢ he
frame 46 is deforned by inposing the turnbuckle, the color selection nmask

L shaped sy ehetfohBRCERGl) BRfiiha BRT oS S8 15 RO 80 it ™® e
pressurization to the supporting nmenbers 42, 43 can be performed with, for

ex a”D'rQspecﬁva engagement grooves 53 are engaged wilh lhe horizonlal poriion 51H of he
supporting members 42 and 43, lhe boundary portion between the vertical portion 51V of lhe
supporting members 42 and 43 and lhe end of lhe elaslicily providing members 44 and 45
engaged lherewilh, lhe beoundary porlion between Ilhe horizontal portion 51V of lhe
supperling members 42 and 42 and the end ol lhe engagemenl groove 52 ol lhe elaslicity
‘providing members 44 and 45 are welded respeclively, {arc welding for example) and lhe
both members 42, 43 and 44, 45 are joined. As a welding arsa 65, for example, as shown
with a broken line of FIG. 5, lhe vertical porlions 51V cf the supporting members 42 and 43
are engaged wilh and welded lo the ends of the elaslicity providing members 44 and 45 from
the upper porion Io bolh side porlions in lhe inverse U shape, lhe harizonlal side 518 af lhe
supporling members 42 and 432 are welded linearly along the honzonlal porlion 51H and, al
{easl, in diagonal posilions ta each olher {lhat is, shown by a sclid line and/or a broken line)

on lhe inner surface and outer surface opposile side lo lhe inner surdace of lhe color

22




_ e T ra—)

the two points equalization (pressurization al total four points on one
side), or the three points equalization (pressurization al total six
points on one side). Here, the frame 46 having [he elasticity providing
menbers 44 and 45 fornmed of gat plates has the structure in which when the
turnbuckl e is inposed on the frane, the elasticity providing nenbers 44
and 45 are easy [o deformin the plate thickness direction t and not 53

in the state in

to deform | late yidth directi . Accor dingl y,
o o Rt e vt 0%, RorBoBalsrrebncs i chbeneoriy Weed iaebret obrecsingend, t he

el aslicity providing nenbers 44 and 45 are defornmed with bend within the

surface, I t of .the ce of the color selection nmask,
2 shoueheal B ARobRfediBenhye PRSPk Thobn ot apisiy pevaing mortees | of
the vertical portion 51V of the supporting nenbers 42, 43 is hardly

di spl ageshd l: 3B._the solid Iine shows the
shape of tdh‘g5 ?ﬁeﬁ@%ﬁﬁg}aﬁé}%gﬁ?gé gﬁgéfl ﬁ‘g%%ﬁu&@q{ﬁqq HEMORHE a4k hape

of the frane after pressurized. By doing so, the color selection mask 49 is

provi dedinat tie WeRiRAeb&raidn RdmaBBb AL Qhsy ‘aﬂﬂtlﬁé %ﬁ%ngﬁnﬁwgﬁegwt heﬁﬁﬁ' ate of

the col or selection nask 49 after provided W t ensi o ¥ FI G
4, because the axis of the gravity o (exists at the center of the width
di r ectobtsiped.of the el asticity providing menbers 44, 45 and the axis of the
gravity o' of the color selection nmask 49 exist at different positions, a
nmonment Mtoward the col or selection nmask 49 side

The color seleclion mask 49 is provided with ension between the upper surface of

the supporting members 42 and 43 Lhat are opposite lo each clher and is fixed by welling on
lhe upper end surface ol lhe verlical porlion 51V. On lhe assembly of lhe color selection
mechanism 371, while Llhe pair ol supporling members 42 and 43 are pressurized from lhe
oulside as is conventionally assembled and lhe frame 46 is defarmed by imposing the
lunbuckle, lhe color seleclion mask 49 is welded Io lhe upper surface of each vertical
portion 51V of lhe L-shaped supporling members 42, 43, and then |he prassure is released.
The pressurizalion 1o he supporling members 42, 43 can be performed with, for example,
lhe two poinls equalization (pressurizalion al tolal lour points on one side), or lhe three
peinls equalizalion (pressurizalion al total six points on one side).

Here, lhe frame 46 having lhe elasticity providing members 44 and 45 formed of [iat
plates has Lhe slructure in which when the tumbuckle is imposed on (he frame, lhe elaslicity

providing members 44 and 45 are easy lo deform in the plale thickness direction t and not

53
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wor ks when the color selection mask 49 is provided with tension, and the
extrenely small anount of flexure deformation occurs in the plate width
direction w_ However, the flexure deformation mis extrenely small
conpared with that of a conventional color selection nechanism 54 In
order to support the color selection mechanism 371 by a panel pin (no[
shown) fixed on the inner surface of the panel 32, when the color

sel ection nechanismis supported by a plurality of points, for exanple,

supporézg tbdefortilin i i, withe direeticippacdordigyEnines Slakdn which @ARTbutRE is
el asticity providing nenbers 44, 45 corresponding to the four sides

constituting the frame, supporting neans fornmed of spring holders 55 [551,
552, Sbppsdbdi thedepee 16 ablhg linveetidesdemoling) ¢hd elaslicity desidimpmsmbpe 44 ampt | ngs
57 [571, 572, 573, 574] each having a pin engagenent hole 56 at the ends
wel ded to respective spring holders 55 are attached- In case supported by
tree pi aesdelpmredewiimbred wilhin bagpoiece memeeling lhe acamelaefibe ceoledwé the
supporting menber 42 and the pair of elasticity providing nenbers 44, 45.
On the color _selection mask 49, the danper line for preventing the

vi br at s selechorage @sGhown i RS 3A bratgh 3G Atde imen thenpsF sidg suEesen
mask. According to the color cathode-ray tube 31 provided with the, color

o e A AR A RSB O ES i ML Bet  BEAT P BRO  ©
operation, the tension of the elasticity providing

normal.

Al FIGS. 3A and 3B, lhe solid line shows the shape of lhe Irame before pressurized and the

broken line shows lhe shape ol the ftame after pressurized.

By doing so, lhe color seleclion mask 49 is provided wilh a predelermined lension on
lhe Irame. Viewing lhe slate of the color selection mask 49 afler provided wilh lension, as
shown in FIG. 4, because lha axis of lhe gravily o (exisls al the cenler ol the widlh direction)
of the elaslicity providing members 44, 45 and lhe axis ol lhe gravily o' of the color seleclion
mask 49 exisl al different posilions, a moment M toward the color selection mask 4% side
works when lhe color seleclion mask 49 is provided wilh lension, and lhe extremely small
amounl of llexure delormalicn occurs in the plate widlh direclion w. However, lhe llexure

deformalion m is extremely small comparad wilh that of a convenlional color seleclion

mechanism.
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menbers 44 and 45 of the frane 46 is rel eased; however, since the
elasticity providing nenbers 44 and 45 are nade of flat plates and

provi ded such that the plate surface is parallel to the normal of the
center of the color selection mask 49, the supporting nenbers 42 and 43

t hensel ves are hardly displaced in the above nentioned normal direction.
Thus, 55 the change of grill height GH before and after the thernal
expansi on can be reduced as small as possible to zero, and the

char act er i dhicrdaflotduppbe e ealbu selectionf fectanishe 37 My QY pghel PiM Gl SR6wWN)
elasticity providing nmenbers 44 and 45 are made of flat plates and

di sposed such that the plate surface is opposite to each other, nanely, the
el ast ilzed vn lpg wedsurtpcamitter gangd 32 nwhetblharcelop selecibadnedjaazenis suppaea col or
sel ection mask 49, the elasticity providing nenbers 44 and 45 provide the
effectiveness of magnetic shield in the vicinity of the color selection
mask 4.2 pyraltyrd sginds, ferxaagle supnvned by dJoganings. to He sipandieg oferolaes 48r bit  of
el ectron beans (so call ed geomagnetic drift) can be nade snmall. This
effectjveness can further be increased by appropriately selecting the

magnetd3candhihe flastipits proyvidings memiarsed4, 4P cogespanging ladbe fourwides sepslitliparenber s

44 and 45. There is a possibility of not providing the magnetic

' ' i.t of the b | andi d t ' t of th
L R
apparatus for a television set, a conputer display and others having the

cal hoqeayd¥ iHePouPbidk® Wb SRRAS springs 57 [571, 572, 573, 574] each having a pin

engagement hole 56 al lhe ends welded lo respeclive spring holders 55 are atlached. In
case supporied by Ilree points, for example, lhe supporting means are allached 1o ane
supporling member 42 and lhe pair of elaslicity providing members 44, 45. On the colar
seleclion mask 49, lhe damper line for prevenling lhe vibration is provided with lension so as
to louch the color seleclion mask.

According lo the color cathode-ray lube 31 provided wilh the color seleclion
mechanism 371 of this embodiment, when lhe lhermal expansion ol lhe color selection mask
48 15 caused by lhe eleciron beam on the operation, the lension of the elaslicity providing
members 44 and 45 of the frame 46 is released; however, since Lhe elaslicily providing
members 44 and 45 are made cf Nat plales and provided such that the plale sudace is
parallel lo the normal of lhe center of lhe color seleclion mask 49, the supporiing members

42 and 43 lhemselves are hardly displaced in the above mentioned normal direction. Thus,
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Since the flat plate is used for the elasticity providing nenbers 44 and
45, the material cost is reduced in conparison with a conventional frane
using the square linber- Since the flat plate is used for the elasticity
provi di ng nmenbers 44 and 45, the welding condition is superior in
conparison wth a conventional frane using the squared one. In case 56 T:
of welding the spring holder 55 and others, the welding is stably perforned

ith t t tt t f th
o oo MBI oL SHFBUEHC AR pad iyt B P b, 507 2T oo
provi di ng nenbers 44 and 45 has a larger surface area conpared with the

squar eghANe, po‘%lgﬂle'lf: zE%Saﬁ&r’HFerdh%factﬁﬂg[iﬁgg gg@ﬁﬁglupé &g@f o gl -

Ther ef or e, S easy to contro on mechani sm
at the production process of the cathode-ray tube- For exarrple after

wel di ng t hesis@y MY ehplisg prannfehfbeY@'élqeﬁind)QBt bR rzde COONAIp ]Q%‘lé’narf(cp the
a

roomtenperature, this time can be shortened. In other cases, ckeni ng
processing is perforned on the color selection mechanismin a high

t enperdpased fauchansl #rd pldberufibens eppbae MOVACH QIRGIE nbARRAR (hETERigkHHT €,
this time can be shortened FIGS. 6 and 7 show anot her enbodi nent of 't he

col or sel ection nmechanismof the present invention- The col or sel ection
mec harprevidi8g nembas didnand 45 téne prevideidadipcdnt (paing icolok aekeyliomaagidae, thke frane
conposed of the elasticity providing nmenbers 44 and 45
elaslicity providing members 44 and 45 provide lhe effecliveness of magnetic shisld in lhe
vicinity of lhe color selection mask 49. As a resuft, lhe color shift caused by lhe change of the
arbil of electron beams (so called geomagnetic dnifl) can be made small. This effecliveness
can further be increased by approprialely selecling lhe magnetic characierislics of a material
of lhe elasticily providing members 44 and 45,
There is a possibility of nol providing lhe magnetic compeansation circuil of the beam
landing due o lhe improvemenl of the geomagnelic drifl. As a resull, it is pessible lo provide
a display apparalus flor a lelevision sel, a computer display and olhers having lhe calhode-
ray lube al lower cosls,
Since the flal plate is used for lhe elaslicity providing members 44 and 45, the
material cosl is reduced in comparison wilh a convenlional frame using lhe square limber.

Since ihe flat plate is used lor lhe elasliclly providing members 44 and 45, lhe welding

condilion is superior in comparison wilh a conventional [rame using lhe squared one. In case
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whi ch are made of the Flat plale having a stepped portion 61 in the plate
t hi ckness direction t_  Oher constructions than that are simlar to the
above described col or selection nechanism 371, so that detailed
expl anation thereof will be omtted. One or a plurality of the stepped
portions 61 can be provided, and the various shapes of the elasticity
providing nmenbers 44 and 45 can be considered. It is preferable to 57 - -
------ -- - - is synmetrically provide the stepped portions 61 for the
pai r aoff vedidisg itted &prirgrinldeti S5game oiherss Helwekid) ¥ Slatie spdartriedelith (Hensohdll s
enbodi ment, the stepped portion 61 is forned with the bend portion 60B
t hat projects toward the side where the pair of elasticity providing
menberaedds cuyredl. 454 dheealgpioo of the weldiea elechedresan byt preentednt er of the pl ane
surface of the elasticity providing nmembers 44 and 45, while the portion

60A cl osed to both ends thereof is set as the standard position. The solid
line shows teli@plple wiadoias helasighe Proyidiic getere d4An ¢hdastr Ber | i ne

shows the state after the Frame is pressurized. FIG 8 shows the frame 46
constltutl ng t he col o ' sm 372 of this  enbodi nent

I sel ection mechan
parti ff1EPe @Wﬂé‘?‘?@‘t’%fm&f%%d% ﬂ'&f# thAR swplor ?@ﬁ‘eﬂttvﬁu%rﬁlﬁa%ers
44 and 45 thereof- In this Frane 46, the stepped portion 61 is

<! e iseFaoteoff ¥ Pt 18 Fardy G B e el crosdh ieBeh ¥ M nosi o
to each other aI the cenler of the plane surface of the elasticity
preduction process of the calhode-ray tube. For example, after welding lhe spring holder,
when lhe welded portion is cooled down to lhe room lemperalure, this lime can be
shorlened. In other cases, blackening processing is performed on the color seleclion
mechanism in a high temperalure fumace and then, when cocled down to the room
lermperalure, Lhis lime can be shorlened.

FIGS. & and 7 show another embodiment of lhe color selection mechanism of lhe
presenl invenlion. The color seleclion mechanism 372 according lo this embodimenl
parlicularly includes lhe frame composed of the elasticity providing members 44 and 45
which are made ol the lal plale having a slepped porlion 61 In lhe plale lhickness direclion L
Clher conslruclions lhan lhal are similar lo lhe above described color selection mechanism
371, so lhat detailed explanation lhereol will be omitied.

One or a plurality of Ihe stepped portions 61 can be provided, and the various shapes

al the elaslicity providing members 44 and 45 can be considered. IL s prelerable o
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provi di ng nmenbers 44 and 45, respectively and with bend portions 60C t hat
project on the opposite side at the ends of the plane surface, while the
portion 60A dosesl to both ends thereof is set as the standard position.
The solid Iine shows the state before the franme is pressurized and the
broken |ine shows the state after the frame is pressurized. 58 FIGS. 9A

t hrough 9C show the franme 46 constituting the color selection nechanism
372 of this eﬂbodlnent articul.arl how further another_enbodi nent. of the
ol st PUMRFTICEI, BroyIdRdhéaleRRRS Pomionm i1 Jes The:Baieak Slastiity prosicinamembersdMon i n
FIG 9A, the hook-shaped stepped portion 61 is forned synnetrically SO as

e, pals 5 "eineavR 7 T SRR Iscrebor afledY F ludB PUERS, Sd e he

portion 60A closest to both ends thereof is set as the standard position.

For mod el aeE, L BEROR lolerd fie 08 whf PoRRES RECH Bolbnb naRBRg s 'S, L

that project at the central portion of the plane surface of the pair of

el ast iznhitah BFPVWRGHINE REGRSY Bindf ANthetSerit Blhfhesblgﬁe eWﬂﬁta@ of e RAARLLCT 1Y

providing menbers 44-and 45 oppose each ot her e portion 60
cl osest to both ends thereof is set as the standard position. In this frane

46 shevsvidify MembeCad bhe 450 apie thePEsrio BOA kidsesISMMEBR EhdlHeyedt @ s&ths Wi th
two adj acent bend portions Sol} and 60E that project in the opposite

directions to each
lhe standard posilion, The solid line shows lhe state before the frame is pressurized and the

broken line shows lhe slate afler the [rame is pressurized.

FIG. & shows lhe [rame 46 constiluling the color selection mechanism 372 of this
embodimenl, parliculady shows anaolher embodiment of lhe elaslicily providing members 44
and 45 lhereof. In this [rame 46, lhe stepped porlion 61 is symmelrically formed with lhe
bend porlion 606 Lhat projects loward the side where the pair of elasticity providing members
44 and 45 are cpposite lo each other al lhe cenler ol lhe plane surface of lhe elasliciby
providing members 44 and 45, respecilively and wilh bend porlions 60C thal projecl on Lhe
opposile side al lhe ends of lhe plane surface, while lhe portion 60A closesl lo bolh ends
lhereol is sel as lhe standard posilion. The solid line shows Lhe stale belore [the rame is

pressurized and lhe broken line shows the state after the frame is pressurized.
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other on the plane surface of the pair of elasticity providing nenbers 44
and 45, respectively, while the portion 60A cl osest to both ends thereof
is set as the standard position 59 Hereupon, in the above respective
nodi fi ed enbodi nents, the shape of the stepped portion or bend of the
elasticity providing nmenbers 44 and 45 can be nade that of projecting in
the reverse directions. According to the color selection nmechanism 372 of
this enbodi ment, when the elasticity providing nenbers 44 and 45 are
formed of tH@SfdAthrphgh BC winbi Lh érasizedfpeshstituting ¢me cdldr setedlioe rhduhakises s
direction oFthe plate, the nonent force is inposed by the stepped portion
61 or the bending portion 60F, and the elasticity providing nenbers 44 and
45 cadTEult hisr epbodigend r pasticulariv Bleow Hudheregnptisrr eobadineot of ke ®aslidly when
t he turnbuckle is inposed on the Frame 46. Accordingly, the elasticity
provi di ng_nmenbers 44 and 45 of the frane 46 can be defornmed flexibly in
conpaPfedfingynemberet el &2 B8 bed col or sel ection mechani sm 371. Ct her
than that, the color selection nmechanism 372 has the simlar effectiveness

to the aboye, col or | ection %gf LsSm 371, FlI 10, and 1# shqw furt her
anot her _enodindAmeoE s 8T EIE-of dbg Momtatrad Tlenpedorten Bl ds Jrmiadh,
invention. In a color selection nmechanism 373 according to this
enbodi Hg%pf ' f. i ci 'q% . $¥ %P %Qé 0 sé'tuting
the. rPamgeicely 58} b BeisBL s Bele R RRTRTEED s PR R R0RY
stepped portion 61 in the plate thickness
lhe pair of elaslicity providing members 44 and 45, respeclively, while lhe porlion 604 closest
o both ends thereof is set as lhe slandard posilion.
In lhis Irame 46 shown in Fli&. 9B, lhe slepped pordion 61 is respectively lormed
symmetrically with the bend portion 60B having a plurality of sleps thal projecl at the central
portion of lhe plane surface of lhe pair ol elaslicity providing members 44 and 45 to lhe side
where the elaslicily providing members 44-and 45 oppose each olher, while lhe porlion G0A
closest o both ends lhereof is set as lhe slandard posilion.
In this [rame 46 shown In FIG. 9C, lhe slepped poriion 67 is symmmaelrically formed
wilh two adjacent bend portions 800 and 80E lhat project In lhe opposile direclions o each

olher on lhe plane surface ol the pair of elaslicity providing members 44 and 45, respeciively,

while lhe portion 60A closesl o bolh ends thereol is set as lhe slandard posilion.
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direction, and are inclined and attached to the supporting nenbers 42 and
43 such that an 60 angle between the surface of the flat plate and the
normal of the center of the color selection mask beconmes a requiring
angl e. The angl eBcan be selected in the range of O(r)CDD. Preferably, the
angl eBcan be selected in the range of BCSQ to secure the strength of the
elasticity providing nenbers. Further preferably, the angl eBcan be
selected in the range of O CB<45 so as not to disturb the incident of the

beam Herelfay, iPthe 4boeé esspetive mbdifiehahbSdimenizeihealhapé of IHestéfifed porige  of
10C0<45 to easily control the change of grill height direction GH O her
than that, for exanple, the shape of the supporting nenbers 42, 43, the
wel di ny Heetl wéére ¢lhdiciy peividing membensi 44 agl 4% ndrebs nteflednal of prajecting e the
supporting nmenbers 42 and 43, the nethod of providing the color selection
mask with tension, and other constructions are simlar to those of the
col or rewree dirgliondchani sm 371 explained in the above-described FIGS 2
through 5, so that redundant explanation will be omtted- As an exanple,
the elasticity providing menbers 44 and 45 are forned with the flat plate

simlar to AGeREIRh e folon selastioe TerbiapisEe d7 4 abdhisgerghediment, wigh 818 ¢ he

stepped portion 61 is respectively formed symretrically at the central
o oA BECREnBE 45 5t B ST oB RN b S 2"
oppose each other, and the elasticity providing nmenbers 44
61 in lhe thickness direclion of the plate, the moment Torce is imposed by lhe stepped porlicn
61 or the bending portion 80F, and lhe elaslicity providing members 44 and 45 can furlher be
delommed in lhe lhickness direclion of lhe plale, when lhe turnbuckle is impesed on lhe rame
46. Accordingly, lhe elaslicity providing members 44 and 45 of the frame 46 can be deformed
Nlexibly in comparison wilh the above-described color selection mechanism 371. Olher than
lhal, lhe color seleclion mechanism 372 has lhe similar #ffzcliveness 1o lhe above color
selection mechanism 371.
FIGS. 10 and 11 show furlther anolher embodiment of the color seleclion mechanism
37 ol lhe presenl invention. In a color seleclion mechanism 273 according to this
embodiment, the pair of elaslicity providing members 44 and 45 constiluling lhe frame 46 are

formed parlicularly with lhe flai plale having lhe slepped porlion 61 in lhe plate thickness

direction, and are inclined and atiached lo lhe supporting members 42 and 43 such thal an

G0



and 45 are inclined and welded to the supporting nenbers 42 and 43 at an
angi e8of 30, 61 and then the Frane is conposed. The col or selection mask
49 is provided with tension on [his frame 46 by inposing turnbuckle. In

t he col or sel ection nechanism 373 of this enbodi nent, when viewed the state
of Frame 46 after the deformation by the pressure, that is, after [he
color selection mask 49 is provided with tension, the center of the

el asticity providing nmenbers 44 and 45, for exanple, is bent and defornmed
i n t heanglekpetwern theesiace ol Beilabplatpangdhe oars weleycepleas pb e colpRarlgclione  si de
of the elasticity providing nenbers 44 and 45 opposi ng each other, as shown
in the broken line of FIG 11A ([he solid |line is the frane shape be Fore
pr ess UTFSARELIMER & FBRHIINAAWIe. por ti ons are bent and deformed convexly in the
pl ate thickness direction on the sane side as the center portion or on the

opposite siide thereto,in accardance with th Fogmal ion of t S orting
monber 42 T RFecp bk SeBERAH B Bndk of B ST IR A ploliead R ' Lo
shown in FIG 11 B. the bend portion 605 at the center of the alaslicity
provi qj d A5, s def | i i - COMI cl oser
to [h%lec%%!egswgg{ezﬁﬁﬁgnapmgk&4@ C@ ?%%mgolb%e%@ﬁgndﬁpysé %Elrs\ﬁ%'gng@gg] e, due
to the difference between the positions of the gravity axis ” of the

el ast 'rﬁérEHerQ.rlﬂ}thl- ﬂ%ﬁdgﬁlﬂ?%é aftdic6ih Brsddtded RAnd tagelor XD%18° s@hs hie col or

sel ection mask 49, he color selection mask i s provided wth tension,
the nonent force operates at the elasticity providing nenbers 44 and 45,

and [ he dwneb ehedhcitib@ of Iieskddih.tBurlhermore preferably, lhe angleBcan be selecled in the

range of 10° <0 <45 to easily conlrol Ihe change of grill height direction GH.

Dlher lhan lhal, lor example, lhe shape of lhe supporling members 42, 43, {he

welding between the elaslicily providing members 44 and 45 and the supporting members 42

and 43, lhe method of providing the color selection mask with lension, and other

conslructions are similar to lhose of lhe color seleclion mechanmsm 371 explained in lhe

above—described FIGS. 2 through 3, so that redundant explanation will be omitterl.

As an example, lhe elaslicily providing members 44 and 45 are formed wilh lhe fal

plate similar lo lhal shown in the above-described FIGS. & and 7, in which lhe stepped

poriion 61 is respeclively formead symmelrically al the cenlral pordion wilh the band porfion

608 lhat projecls convexly in desired widih toward lhe side where the pair of elashcily

providing members 44 and 45 oppose each olher, and lhe elasticly providing membears 44

and 45 are inclined and welded lo the supperling members 42 and 43 at an angleBof 307,
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provi ding nenbers 44 and 45 is bent and deforned in the plate width
direction and on the 62 opposite side of the color selection mask 49.
Accordingly, in the elasticity providing nenbers 44 and 45, there exists

t he position where the anbunt of the bend and defornmati on caused by the
turnbuckl e and the anount of the reverse bend and deformati on when provi ded
the color selection mask 49 wth tension are cancelled, so that the anount
of deformation beconmes zero- The position with zero anount of bending

exi st sardthémhelfene iacempbeil. The kbier séleftionmask 45He phaidad ol teisien 69Mhis
Mainly, it exists at the bend area 608 of the center The conmposition in

whi ch the elasticity providing nenbers 44 and 45 are inclined and attached
t o t hdrampdd by imppsimgrtbmbeckde and 43 at the angl eCcan be applied to the
color selection mechanismw th the frane 46 as nentioned in the above
FIGS. 3, and 9A through 9C In those cases, in the elasticity providing
menber s 44 ladiae agopselesliopmgohgaigm ki elohisrembnsimenl; whemyiered dhaistate ekensi on,
the position with the zero anount of bending exists. In this enbodi nent, at
the frame of the color selection nmechanism 373 a supporting neans_for the
panel ,frams 18 gfianihe deformalion By ihe pigssYE: that ke piRIdhe W@Dﬁﬂeﬁl%‘ﬂ?'?ﬂ‘g‘*ﬁ’ﬂﬂ der,

and the supporting nmeans For the elasticity providing nenbers, in this
of ' ne s WE: RRBloB e CenREO L BTGRP igs Peliers e 8¢ Shckr Pratiiene.
pl ate surface of support spring is along with the tube axis simlarly to a
convent ib%ﬂlaimcp 8&omed in the plale thickness direction 5o as lo convexly projecl foward the

side ol the elaslicity providing members 44 and 45 opposing each olher, as shown in lhe

broken line of FIG. 11A (lhe solid line is lhe frame shape before pressurized). The bolh end

porlions ara benl and delormed convexly in ihe plate thickness direclion on lhe same side as

lhe cenler portion or on the opposite side lhereto in accordance with the delormalion of the

suppording members 42 and 43. When seen from an armow B direclion of lhe FIG. 11A, as

shown in FIG. 11B, the band portion 508 at lhe cenler ol the elaslicily providing members 44

and 45 is defoermed n lhe direclion of coming closer lo lhe color seleclion mask 49. On the

olher hand, as menlioned above, due o the difference between lhe positions of the gravily

axis o of lhe elaslicily providing members 44 and 45 and lhe gravily axis o' ol lhe color

seleclion mask 42, when lhe calor seleclion mask is provided wilh lension, lhe moment force

operates al lhe elasticily providing members 44 and 45, and lhe whole of the elaslicily

providing members 44 and 45 is bent and deformed in Lhe plale width direclion and on the
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63 - ------ - ----- According to the col or cathode-ray tube 31 including
the col or selection nmechanism 373 of this enbodi ment, when the col or
selection mask 49 is thernmally expanded by the electron beamon the
operation, the tension of the elasticity providing nmenbers 44 and 45 of

the frame 46 is rel eased; however, since the spring holders of the
elasticity providing nenbers 44 and 45 are attached to the position of the
zero amount of bending at the elasticity providing nmenbers 44 and 45, the
posi t icpposife sideolclbE eplos e¢lediconanaskedsk Aceprdingly, igi Llhe elaslinity providieg mebdeesi s i s
not changed before and after the thermal expansion, so that the change of
grill height can be made zero. Thus, the characteristic of the tenperature
drift d4sand 95 (hefe 9al Beaesiionmires the aracw ek ther bensk angedriamnalian €rp$esl ned in
t he above-described col or selection mechanism 371 can be obtained. in the

above enbodi nent, the support spring is attached to the franme thr h the
Sbr | ndHOPAuPBUSK 9ok RERW of e el bnCn fejoRumtOB e oo I ached

to the Frane. In the above nenti oned enbodi ment, there are six conditions

. h I e _ i h th . S mai
par amaver SToR g i v L B S BRI, S5, B6F i palfl ol Perclpdide "
plate thickness t, the plate width w, the anount of bending d of the

st eppg%gﬁ%gé %Qﬁ'r_ ThEPolBSH bR Beff achbifnt REBENIG Blistk BE 1! :NAGH P BOE 2P the t hE

angl e

cenler or lhe balh end area 60C. Mainly, il exists at lhe bend area 60B of [he cenler

The eomposilion in which the alaslicity providing members 44 and 45 are inclined and
attached lo lhe supporing members 42 and 43 at the anglefcan be applied o the color
seleclion mechanism wilh lhe [rame 46 as menlioned in lhe above FIGS5. 3, and 9A lhrough
9. In lhose cases, in the elaslicity providing members 44 and 45 alter provided the color
seleclion mask 49 wilh lension, lhe posilion wilh lhe zerc amounl of bending exists.

In lhis embodiment, al lhe [rame of the color selection mechanism 373 a supporling
means for the panel, for example, the support spring is welded through a spring holder, and
lhe supporling means lor lhe elaslicity providing members, in lhis embodimeni the spring
holder, is wealded at the position of the zero amounl of the bending. However, the supporl
spring is allached such lhat lhe plate surface of supporl spring is alang wilh the lube axis

similarly 10 a convenlional one.
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the normal of the center of the color selection mask and the plate surface
of the elasticity 64 providing nenber of the flat plate formng the

el asticity providing nenbers 44 and 45 showmn in FIGS. 12A, 12B. and the
hei ght h in which the elasticity providing nenber is attached to the
supporting nmenbers. By appropriately selecting [hose design paraneters, the
anount of the deformation m of the supporting nenbers 42 and 43 noving in

becomes. poltraia 8 BERR AREe B RRE A aRthnS e iy HeBmserpatioe

optimum characteristics of the tenperature drift. Wen each frane 46 in

accor aaach Mt tf:mﬂ 0 t Q
pressuri zat %né?g %ﬂpf@g@@% (?PBF%?%EE%WQ @h'éstge {' %Pa'ajéi%n'?*ﬂ'tei on m
of the supporting nenbers 42 and 43 that noves toward the direction of the

panel of@fioR Beafias lﬁé‘%ﬁeﬁailﬁ‘ﬁ'lu& leﬁ@%ﬁrcﬂﬂe.‘:é\%é%!ty bﬂh&ll Hﬂlbe%fmﬂﬁfo i on

can be nmade zero- Therefore, even if the color
expanded by heat in the cathode-ray tube, [he grl II he| ght GH may not

changehed franiy 46 lTangleased; rieRiviér, Ssidd thef sphing ﬁnﬂ@%‘gﬁ%e %%shé]@t folRin
tenperature drift in accordance with the change of grill heigh ;t) ann be
reduced close to zero, as small as possible The col or sel ection rrechanl sm

of t hengmisserit! 2mi dhitdremtiashediid atim positen ob¢hd Beloasgeunisifzwshdadat the
hi -definition type col or cathode-ray tubes.
elasticily providing members 44 and 45, lhe posilion of lhe colar selection mask in the
direction of lhe tube axis is not changed belore and afler the thermal expansion, so lhat the
change of grifl heighl can be made zerc. Thus, lhe characleristic of lhe temperalure drift is
further improved.
Further, the same effecliveness as explained in the above-described color seleclion
mechanism 371 can be obiained.
In lhe above embodiment, Ihe supporl spring is altached lo lhe frame through Lhe
spring halder, as other means, the supporl spring can be directly atlached to the frame.
In lhe above mentioned embadiment, Lhere are six conditions given to the elasicity
providing members 44 and 45, that is, six main paramelers of lhe design, as follows. These
design parameters are the plate lhickness !, the plale widlh w, the amount of bending d of

lhe slepped porlion, the posilion of the bending of the slepped portion, Lhe angleBbetween

lhe normal of the cenler of lhe color seleclion mask and the plale surface of lhe elaslicity
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65 r FIG 13 shows anot her enbodi nent of the present invention, when the
col or cal hode ray tube according to [he present invention is applied to the
col or cathode-ray tube having multiple electron guns- In this enbodi nent.
(here are provided the color cathode-ray tube having two electron guns. A
color cathode-ray tube 71 in accordance wth this enbodi nent includes a
plurality of neck portions, in this enbodinent, two neck portions 74 [741,
742] and electron guns 76 1761, 76.2] respectively. Specifically, a tube
body 7hoviding retnshenbf thedhahplateA2rrhiog thanglasticila pgeddingg meohberrr £kand 45 wwrel 73
joined [a this panel 72, and two neck portions 74 [741, 7421 joined to [he
funnel 73. The electron gun 761 and 762 are di sposed in the neck portion
741 arid Fra3, 124, edbe and Vhsl heightriumawiveh de gastsdy pmvidine mamibeniszatached to
exanple, an aperture grill, a shadow nask [slot nask) or the tike is

di sposed opposing a col or fluorescent screen 77 on the.[nner surface of

t he pdRepFuRRENiNNeMESBhode-ray tube 71 has the construction in which the
whol e picture can be displayed on a | arge screen area formed by comnbi ni ng
a plurality, of smaJl = screens, in this exanple, two s screens. On the
oubside. of ARG EgeIES oo dennad NS DA aeN Chive SaigpI &

di sposed From each of neck portions 741, 742 to the funnel 73 The panel 72

Is i ”%?%e%d;?{mﬁ%ﬁ&n@é}g D% BRI Bird dlioh B S PRAEN olsbGERbON Of

can be conlrolled, s lhat it becomes possible to design the color seleclion mechanism
having the optimum charactenslics of lhe lemperalure drifl.

When each frame 46 in accordance wilh lhe above menlioned embodimenls is
employed, on lhe pressurizalion al the process of tumbuckle, the amounl ol deformalion m of
lhe supporling members 42 and 43 lhat moves toward the direclion of lhe panel can be
designed Ireely. Theorelically, lhis amounl of delormation can be made zero. Therelore,
even if [the color seleciion mask 46 is expanded by heat in the calhode-ray [ube, lhe gnll
heighl GH may nol change or may change exiremely small if it is changed, so lhat lhe
lemperalure drifl in accordance wilh the change of gnll heighl GH can be reduced close o
zero, as small as possible.

The color seleclion mechanism of the present invenlion is suitable for use in large-

sized and hi-defnilion type coler calhode-ray lubas.
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the screen, and the short axis in the vertical direction of the screen- On
the inside surface of 66 the panel 72, a plurality of small screen areas
61 that are scanned by electron beans entted fromthe each of the

el ectron guns 76 are fornmed in accordance with the nunber of the electron
guns 76. In this enbodiment, two small screen areas 811, 812 are forned,
and the large screen area is forned by the conbination of the small screen
areas 811, 812. In this enbodinment, the electron beans 791, 792 from each
of the el edilGon3 ghmes Fredhersdibosivnent ah theqreserd ifjvantam when theecalrecalhoded |
screen area with partially overl apped, that is. respectively scan the

boundary of the two small screen 611, 812 with partially overlapégng. The
col or rag dubecagoerding bhgi asend invenbier veapHied &b Meorplet aathadegpe dubet bpvitte | ar ge

screen area 82 of the panel 72. In this case, the fluorescent screen 77 is

const ruct ed vertically, arraying each color fluorescent |layer in |ong

stri pé“%lH%ﬁﬁéel?%lfﬁ'ﬂf'rRé’"ﬁoh %ﬁ]?@%‘i‘i Bhtlh%ﬁ,afﬁl%‘?@%@erﬁﬂ?‘ifﬂ% rayily&ct i on

of the large screen 82 The col or selection mask of the col or selection

mechani sm 78, .as nentioned |ater, is Formed having long slits or |ong
TeBBerg Pl

sl ots SRR M®4Um apertures) in the horizontal direction of the
| arge screen 82 In such col or cathode-ray tube 71 having two el ectron guns,

702 15 em 1) £t eI F1in adlrqk S TRARR gt R bleT R BRI 1

el ectron beans 791. 792 are vertically scanned respectively as the line

SCaNNI dihecR BAridhEn I8 BARBAMEHT WSl holRnk . 78]1178]] il dlbGraffilhsSRy Sen 1 1
[76,, 765] respeclively. Specilically, a lube body 75 consisls ol a panel 72 forming a large-
sized screen, a lunnel 73 Joined lo lhis panel 72, and two neck porions 74 [74,, 74;] joined lo
lhe funnel 73. The electron gun 76, and 76; are disposed in lhe neck porlion 74, and 745,
respeclively, and a color seleclion mechanism 78, for example, an aperlure grill, 2 shadow
mask (slol mask) or lhea like is disposed opposing a color uorescenl screen 77 on the .inner
surface of the panel 72. This calhode-ray lube 71 has lhe conslruction in which lhe whole
picture can be displayed on a large screen area formed by combining a plurality of small
sereens, in lhis example, two small screens. On lhe oulside of the lube body 75, Lhe
defleclion yokes 80 [B80,, B04] are disposed Irem each of neck porions 74,4, 742 lo the funnel
73

The panel 72 is inlegrally formed and has lhe long ax5 in the horizonlal direclion of

lhe screen, and lhe short axis in lhe verlical direction of lhe screen. On lhe inside surface of
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hori zontal direction of the screen as the field scanning, and overlaps with
each other around 67 L the central are a_ In this cathode ray tube 71, the
vertital deflection of the electron beans 791, 792 corresponds to so
called the line deflection, and the horizontal deflection corresponds to

so called field deflection. Hereupon, in the color cathode ray tube 71
havi ng two el ectron guns, each grid elenent of the color selection mask of
the col or sel ection nmechanism (aperture grill in this enbodinent) has the
| engt Rhe wiacel @3 & gigality of enallossreen iacrasl 65bed , arenaphesb by rededmoubgamst  heat
given to the color selection mask by el ectron beans Fromthe two el ectron
guns on the operation is twice, the thermal expansion of the col or

sel ectdmiedfiem B¢ gprly chbesiradronqyns 76iare formed 4 accardaneesyihviba tumbgr of
aperture grills, and neasures against the tenperature drift becone
extrengly severe tﬁgn t he conventional ones In this enbodi nent, the col or

sel ectW%é'%’HE%&HF% 78 BiF smRodienly MosTRRLEPrRer, atean & 11, Bl RER [RGesRk t wo

el ectron guns is conposed of the above nentioned col or selection nmechani sm
according to the presept inyention- .Specifi,call as shown_jin_Fl 14, this
ol or Wb BreS s RisB s roal by 1. SPaaER o Sl sea AT B o Bk |

conposed of a netal frane 69 forned of a pair of supporting nenbers 85 and

o0, RS e AAEn LIS 15k S S BeRAPSLS ¥, 765 e o
area adjaceni lo the next small screen area wilh parlially overlapped, lhat is, regpeclively
scan lhe boundary of lhe wo small screen 811, 812 with parlially overlapping. The color
seleclion mechanizm 78 is lormed in comimon wilh respect lo lhe large screen araa 82 ol lhe
panel 72. In this case, the fluorescent screen 77 is conslrucled by verlically amrmaying each
color Nucrescent layer in long stripe shape in lhe horizonlal direction, along lhe honzonlal
direclion of lhe large screen 82 The color selection mask of lhe colar seleclion mechanism
78, as menlioned later, is [omed having long slils or long slols (bolh are the beam aperlures) |
in lhe horizonlal direclion of lhe large screen 82.

In such color cathode-ray lube 71 having two eleclron guns, sach ol lhe elgctron
beams 794, 79, from each ol the eleclron gquns 76,, 76, is emilled to display a half of lhe
piclure of the piclure screen. The electron beams 79,, 79; are verlically scanned respeclively

as the line scanning, and also scanned [rom the end lo the center of lhe each screen In lhe

horizonlal direclicn of lhe screen as lhe lield scanning, and overlaps wilh each other around
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supporting nmenbers, and the color selection mask 90 is provided with
tension on the netal frame 69. In the color selection mask 40 a nunber of
m nute |long stripe-shaped grid 68 elenments 91 in the horizontal direction
of the screen are arrayed along the vertical direction of the screen, and
along slit (beam aperture) 92 is Formed in the horizontal direction of the
screen between adjacent grid elenents 91. The frane 89 in this enbodi nent
has the same construction as that explained in the above FIG 11.

Speci flhe @abhlygl atdwe Irelhizstallwideyap ubei7di thg vertieabdsfieclat aiide 8ctradeeands 26,f | at

pl ate, and having the bending portion 9413 that projects toward the side
where the elasticity providing nenbers 88 and 89 opposi ng each other, that
i s. halRrrgrrsepands e ge gaileddhp bae deflaclion andihe Boreatad defdcion copesponts fo t he
end of the flat surface is set as the standard portion 94A, are inclined
at an angl e8of 30, for exanple. and attached to the supporting nenbers 85
and S@Q‘Fﬁuﬁﬁﬂeraﬁﬁpwpﬁal ely L-sh aped cross section. According to the color
cat hode ray tube 71 having the above col or selection nechanism 78 and

i ncluding t el ect.r uns, even if the | or selection nask 90 i s,
expanded by HEEROM, i1 Ahe 555 cafogR ray e, 74 havipg; Mo Rlspigmn Sepe. cachgrid

nmenti oned above, the sane as that before the thermal expansion, the

h LSt f i . i . d- h h
oo AL S ok S hEMIRAM Dol o SRR et P i S i 32
ment i oned above, can be obtained. In the above nentioned col or selection

mec hani B 4ich8%) Rhatke IEAdIY nRES UL Hrid%hs B Bhventional ones, and also the amount of

heat given to the color seleclion mask by electron beams Irom Lhe wo eleciron guns on lhe
operalion is twice, lhe lhermal expansion of the color selection mask simply becomes four
times greater than conventional aperlure grills, and measures againsl lhe lemperalure drift
becorme exlremely severe than lhe conventional ones.

In this embodiment, the color seleclion mechanism 78 of the color calhode ray lube
71 having these bwo eleclron guns s composed of the above mentioned color seleclion
mechamsm according to lhe presenl invenlion. Specilically, as shown in FIG. 14, this colaor
seleclion mechanism 78, an aperlure grill in this embodimenl, is composed of a melal [rame
89 formed of a pair of supporling members 85 and 86 cpposing each other and elasticity
providing members BY and 88 made of a flat plate ang joined bebween lhe ends of the
supporling members, and the color seleciion mask 90 is provided wilh lension on lhe melal

frame BS. In the color seleclion mask 40 a number of minute long stripe-shaped grid
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made of a flat plate so that the supporting nenber is not deformed mainly
in the direction of the tube axis at the |inme of the thermal expansion of
the col or selection mask; however, as 69 the material of the elasticity
provi di ng nenbers, any material that can elastically be deforned within
the surface intersecting the surface having the normal of the center of the
col or selection mask can be used, and the col or sel ection nechani smof the
present invention can be conposed of the elasliciy providing nenbers nmade
of suctlemenlerdidhdne horizcntal doedionsd| s s¢reen aectrayedralény haiveHicahdiregliast i city
provi ding nmenber is nmade of the material elastically defornmed on the
surface intersecting the surface having the normal of the center of this
col or Ydheseren anskk JongHait freqg) arsriuelHoig lemey idhe bpdzoantal dbecliongfilheed and
attached to the supporting nmenbers at an requiring angl e9bet ween t he

surface in which the elasticit rovi din nbers elastically deforned and
[ he notSRAN RawEeR adiepert gngelem ‘%%lToThE 5’%‘1%8 i 1gAnis |EH"‘3[°H!“!9"(EBF{%HE 3%, as

menti oned above, al the frame after the color selection nask provided with
tension;. there can, be obtgi.ned the Ltion.where the amoynt of change of
dof or rRTFIELEN T, B BERBER ) e o 130 b POl De “JRHBY Rt
supporting neans For the panel is attached to the elasticity providing

MEMDe! Bofbers/ld BiF 58 nflte e farifie. AIPHINCIhe URIAT RludleoAs IR bRikdS 2870

[ he change of gr hel ght can uce 0 zero, T 'even 1
sel ection mask is expanded by heat at the tinme of the operation, so that

the CcBRARACHE sidRIWKer@ind B8stRYPRIVHINY Refibbfd 8art B8 bhiindSachBRh&Y Mt
is, having so called a stepped portion, while the parlion closesl lo the end of lhe Nal surace
is sel as lhe slandard porion 94A, are inclined at an angleBof 30°, for example, and aliached
lo lhe supporling members 85 and 86 having approximalely L-shaped cross seclion.
According lo the color calhode ray lube 71 having lhe above color seleclion
mechanism 78 and including two electron quns, even if lhe color selection mask 20 is
expanded by heal on the operation, since the gnll heighl GH is, as menlioned above, the
same as lhal before the thermal expansion, the characlerslic of lhe lemparalure drifi can be
improved. Further, lhe same effectiveness as lhe improvemenl of lhe geomagnelic drifl and
olhers, as menlioned above, can be oblained.
In lhe above menlicned color seleclion machanism, ihe elaslicity providing member is
made of a flal plate so that the supporling member is nol delormed mainly in the directon of

lhe fube axis at lhe lime of lhe lhermal expansion of the color seleclion mask; however, as
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The angl e9can be selected in the range of O(r)cO simlarly to the above-
descri bed enbodi nent, preferably selected in the range of 0<C~i OD. further
preferably 70 selected in the range of 00<D<45, furthernore preferably
selected in the range of 10C0<45 in the color selection mechanismof this
enbodi ment in which the elasticity providing nenber of the frane is nade
of the flat plate as nentioned above, when the connection nethod in which
the slit shaped engagenent groove 52 is forned on the elasticity providing
menberks materd oo e clasticivt arbviting weerdkerst eny heateoali habtcan plastidadyn B1H of
the supporting nenbers 42 and 43 as showmn in FIG 5 is enployed on the
joining of the supporting nenbers and the el asticity providing nenbers,

t he e grithisy e Fupiaps interspotingdhfgygace, hadng thegr "PEPH“&[HE&%WF hen t he
col or selection nmechani snms 373, 374 as shown in the above- described FIGS-
10, 14 and so.on, in which elasticj provi di ng nmenbers, 44, 45 (87, 88)
made SPRTRERHIGE Brsk Bt s o¥El WG BROT (rElerten MR aRe b6 LR Bresest ( he
supporting nmenbers 42, 43 (85, 86), the engagenent groove 52 is, as shown
in FIG 2 required to.be formed. with tilt with respect. to the plate

sur f aderRlon (588 Eoidhe o iteCHby HobBir Bt iR Shtn B, Prd) F e
engagenent groove 52 is required to foramby cutting processing, it is

o bR TS LR TGRSR BBk 51 4RS b ¥ o
the malerial elaslically deformed on Ihe surface intersecling the surfage having the normal of
the cenler ol Lhis color seleclion mask, lhe elaslicily providing members can be inclined and
atllached to lhe supporting members at an requiring angledbetweean the surace in which lhe
elaslicity providing members elaslically deformed and Ihe normal of lhe cenker of lhe color
seleclion. In lhis composilion, as menliocned above, al lhe frame afler the color seleclion
mask provided wilh lension;.lhere can be obtained lhe posilion where lhe amount of change
of deformalion of the elasticily providing members becomes zerc. When lhe supporling
means lor the pane! is allached lo lhe elaslicity providing members at lhe posilion where lhe
amounl ol change of delormalion is zerc, lhe change of grill heighl can be reduced to zero,
even if the color seleclion mask is expanded by heat at lhe lime of lhe operalion, so Lhat lhe
characleristic of the lemperature drifl can further be improved.

The angleBcan be selecled in the range of 0°<B<D0° similarly lo lhe above-

described embodimenl, prelerably selecled in the range of 0°<B<H0°, lurlher preferably
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whi ch the mass production of the frame of the above nentioned col or

sel ecti on nechanism is nmade possible will be explai ned. Hereupon, FIGS 15
t hrough 25 only show the structure 71 of relevant parts regarding the
joint of the supporting nenber and the elasticity providing mnenber FIGS.
15 through 17 (perspective view, cross-sectional view) and FIG 18 (plan
view, side view) show an enbodinent illustrating the relevant parts of the
poi nt between the supporting nmenbers 42, 43 (or 85, 86) and the elasticity
pr ovi delegledeinblmesrabge db PHb-€45°, (@8ermmade poffebbly $dlatleglintlbe wppeied to
the col or selection nmechani smof the present invention, that is, the color
sel ecti on nmechani sm 373, 78 corresponding to those in the above descri bed
FI GS. 190&f#h"14. In the color selection mechani smaccording to this

enbodi ment, on the flat plate of the elasticity providing nenbers 44, 45

(87, 88) constituting the Frane 46 &\%{ 89) .a cul awa portion 111 js
provi ded afn ﬁﬁéﬂ&éﬁﬁ trromeshanisn Bt $REPIERPIP whigh thg glasgitygriovidieg o
which the elasticity providing nmenbers 44, 45 (or 87, 86) is attached,
with formn he_cont.act . surfa 1 of the cuta pqrtion 111 ere the
ol ast AR 0% FNG mdtasie o 1A o5 8 35 rafiiphe 26%He. BeRaRPoohaedE <) ope
havi ng an angi eQ hat corresponds to the angl eOof the elasticity providing
nenbe . . :e(g Qﬁ%{% t rtj .43
eI ity it P BB GRR e e AR R RERY el S,
45 (87, 88) is

mernkers 44, 45 {o be inserted and welded to the horizontal portion 51H of the supporting

members 42 and 43 as shown in FI5. 5 is employed on Llhe joining of lhe supporling

members and lhe elastcily providing members, lhe melhod Is nol suilable for the mass

produclion. Parlicularly, in lhe color seleclion mechanisms 373, 374 as shown in lhe above-

tescribed FIGS. 10, 14 and so on, in which elaslicity providing members 44, 45 (87, 88)

made of the flat plate are disposed with inclinalion with respect to the supporiing members

42, 43 (85, 86), lhe engagement groove 52 is, as shown in FIG. 26, required to be formed

with tilt with respect lo lhe plale surface 44a {45a) in lhe thickness direclion of lhe plale. This

inclined engagemenl groove 52 is required lo formt by cutling processing, il is diflicull to

make by the press processing.

Nexl, referming to FIGS. 15 through 25, an embodiment of the present inveniion in

which the mass produclion of lhe lrame of lhe above menlioned color seleclion mechanism

is made possible will be explained. Hereupon, FIGS. 15 through 25 only show lhe slructure
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brought in contact with the contact surface 110 of the cutaway portion 111
of the supporting 72 nmenbers 42, 43 (85, 86) to join the supporting
menbers 42, 43 (85, 88) and the elasticity providing nmenbers 44, 45 (87.
86) Further, explanation in detail will be provided. FIGS. 15, 18A, 18B
are expl oded views of the relevant part of the supporting nenber and the
elasticity providing nenber constituting the frame of the col or selection
mechani sm according to the present invention. and FIGS. 16, 17, 1 8C are
Vi ews of nelevand pads eedrrdidg dbajoidl off lhé seppaliny ammbeamnd dhe iestiéityapevidingr mred by
joining the supporting nmenber and the elasticity providing nmenber. The
supporting nenbers 42, 43 (or 85, 86) have approxi mately L-shaped cross
secti oMEATTed with the vertical portion 51V wel ded to the col or selection
mask 49 (or 90) and the continuous horizontal portion 51H thereto. At the
both ends of the horizontal portion 51 where the elasticit rovi di ng
nmembers 44F1G8 [3lhreugh ﬁéPE'@PEC'ﬁ‘Ft%ﬁW“FW@' digtared EKapEdPlag iRy
portion 111 is Forned. One side surface of the inner surfaces of this
cutaway, partiopn 111, npanely,the contact surface 11 ere the elasticity
o ov! aligrih Sled o eribeSiasht ErER 15 sdtiart PE e BE doR PRMGRE T8 red as
t he sl ope having the angl eOthat corresponds to the angleBoF the elasticity
provi dj 4,4 . Lot P L nbers
o, 43 RRERSbe o, i oF b, 85 ertRg BN R ol pEmBBOMY, a1 07 e
right angle. On the other hand, at the both end portions of the elasticity
provi CBIBPHI‘&HE rﬁpﬁfesﬂa‘ilﬂlale‘} %pﬁlﬁsﬁ to the color seleclion mechanism of the presant invantion,

Ihat is, lhe color seleclion mechanism 373, 78 comesponding 1o those in the above described
FIGS. 10 and 14.

In lhe color seleclion mechanism according te this embodiment, on the flal plate of
lhe elasticily providing members 44, 45 (87, 88) canslituling the Irame 46 {or 82) a culaway
porian 111 75 provided at lhe pedion of the suppeorling members 42, 43 {or 85, B6) lo which
the elaslicify providing members 44, 45 {or 87, 88) is allached, wilh forming lhe canlact
surface 110 of the culaway poriion 111 where lhe elaslicity providing members 44, 45 (87,
88) are attached lo as lhe slope having an angleBthat corresponds to the angleGol the
alaslicity providing members 44, 45 (87, 8B8) when atiached lo lhe supporling members 42,
43 (85, B6}), and a plale surface 117 of lhe elaslicity providing members 44, 45 {87, 88) is

broughl in contact with lhe conlact surface 110 of the culaway porlion 111 ol the supporling
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88) a square-shaped cutaway portion 114 is formed corresponding to the
cutaway portion 73 111 of the supporting nenbers 42. 43 (85, 86)- Wiile an
end surface 116 of a projecting portion 115 of the cutaway portion 114 of
the elaslicity providing menbers 44, 45 (87, 88) is brought in contact
with the inner surface of the vertical portion 51V of the supporting
menbers 42, 43 (85. 86), both nenbers are joined to provide a gap 1:1

e e e P78 (355612 o e oo S £ R 0 ot i 1

hori zontal portion 51H of the supporting nmenbers 42, 43 (65, 86). Further,

a gap nﬁﬁgs e projecting portion 115 and the upper

surfacl:per #Iﬁ?h’@ ori zont aFﬂpo tion 51 H Wth respect to the supporting

nmenbers 42, 43 (85, 66), for exanple, after the cutaway portion 111 is

formed by tHpinef @%SiaRAIRAGH SR w‘rlfbé ﬁ-%w%a 96005 Vﬁw Hslgltaré Qxcl:ﬁcgt%dt zont al
ormed by

portion 51H, the contact surface wih an angle I's e press
processing in an oblique di rectlon The cutaway portion 114 of the

el asticfi g plevandipae offeAd efuppbding4metribér &) thes disutioBd PrwidiRg RERBST
processing of the vertical direction to the surface of the plate. \Wen the

frame 46 (89) is assenbled, as shown in FIGS. 16, 17, and 18C, the cutaway
por t i condlivlingf the Heamed arsm:ea:intuy spleotiord meghamsmh atsordidg 14 %hd Prése@Shvdrlichnsert ed
to the cutaway portion 111 of the supporting nmenbers 42, 43 (85, 86); the

end surface 116 of the
and FIGS. 16, 17, 18C are views showing assembled states of lhe relevant parl of the frame

formed by joining Ihe supporling member and lhe elaslicity providing member. The
supporting members 42, 43 {or 85, 85) have approximately L-shaped cross seclion formed
wilh lhe verlical portion 51V welded to the color seleclion mask 49 {or 90) and the continuous
honzonlal porion 51H lhereto. At the bolh ends of lhe honzonlal portion 51 where the
elaslicity providing members 44, 45 {or &7, 88) are attached lo, lhe square-shaped culaway
porlion 111 is lormed. Cne side surface of Lhe inner surfaces of this cutaway porlion 111,
namely the conlacl surface 110 where lhe elasticily providing members 44, 45 (87, 88} is
brought in conlacl wilh, is formed as lhe slope having lhe angle®lhat corresponds to lhe
angleBol lhe elaslicity providing members 44, 45 (87, 8B8) when allached lo the supporting
members 42, 43 (85, 86). The alher side surface 112 is cul at approximately the righl angle.
On lhe clher hand, at the both end portions of Lhe elaslicily providing members 44, 45 (87,

88} a square-shaped cutaway porlion 114 is formed comesponding to the culaway porlion
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projecting portion 115 of the elasticity providing nenbers 44, 45 (87, 88)
is brought in 74 contact with the inner surface of the vertical portion
51V of the supporting nmenbers 42, 43 (85, 86); the plate surface 117 of
The elasticity providing menbers 44, 45 (87, 88) is brought in contact
with the inclined contact surface 110 al the angl eCof the cutaway portion
111 of the horizontal portion 51H of the supporting nenbers 42, 43 (85,
86); and then in that slate, both nmenbers are wel ded by, for exanple, the
ar c welldi efgherstppatiing memberg #2- 437tk 86) H¥hite pa ent givrfgee 1 oF iofl iarpyoieetinger s 44,
45 (87, 88) are attached to the supporting nenbers 42, 43 (85, 86) with
the inclined angheo and the targeted Pram 1 46 (89) is manufactured. By

pr ovi RGHIPT HE @fdpe pulawp ppiligh A%k lheselegisiy Breviding memkerssE. (457,48 if

tension, the targeted color sel ectl on mechani sm 373 or 78 is obtained. The

| di t h | FIG_ 17 tion 66
uher ¢ DO Pt Wil begPngt s o6 e wﬁ?"tﬁwrsfﬂ# e GORAEA o

t he cont act surface 110 of the supporting nmenbers 42, 43 and the

Shor o TehBers 2 B9 dBTBShinénert 3l fned®) orBlifle 42N utaBel B 0l O/

t he cont act surface 110 and the elasticity provi d| ng rrenbers 44, 45 (87,

38) A RaESITE lheaﬂﬂaué‘aaﬁﬂér%ﬁ”i @%[]Wélﬁsé@c[l“?& ity 5:9%”?4 Sdﬁd@?sﬂéf aces

he "proj ecting porti 1 ng re 4, 45
(87, 88) and the inner surface of the vertical portion 51V of th e

SUppPOrdndnfe B &LAadL 112 3F (ROhoriz8fth! BéBos 598 dhe supporting members 42, 43
{85, B8}). Further, a gap 2 is formed bebween the projecling portion 115 and the upper
surface of the horizonlal porlion 51H.

Wilh respect to lhe supporling members 42, 43 {85, B8), lor example, afler lhe
culaway porlion 111 15 formed by lhe press processing in lhe direcbon verlical lo the
horizonlal perion 51H, lhe conlacl sutdace 110 wilh an angle is formed by the press
processing in an oblique direclion. The culaway porlion 114 of lhe elaslicily providing
members 44, 45 (87, 88) is formed by lhe press processing of lhe verical direclion lo the
surface of the plate.

When lhe frame 46 {8%) is assembled, as shown in FIGS. 16, 17, and 18C, lhe
culaway porlionr 114 ol lhe elaslicity providing members 44, 45 {§7, 88) is inserled lo lhe
culaway porion 171 of lhe suppering members 42, 43 (85, 86}; lhe end surface 116 of lhe

projecling porion 115 of the elasticily providing members 44, 45 {87, 88) is broughl in
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75 According to the color selection nmechani smof the enbodi nent of the
present invention, the cutaway portion 111 having the contact surface 110
with the requiring angle9is formed on [he supporting nmenbers 42, 43 (85,
86) by the press processing, the cutaway portion 114 is forned at the both
ends of the elasticity providing nmenbers 44, 45 (87, 88) by the press
processing the plate surface 117 on the elasticity providi ng nenber side
is brou? L in con [act with the contact surface 110 on the supporting

membercoBREGEWHR g Bneletliracs i te varlied! preiond 1Y) he supppriagimepdeiddrtded

above, in the color selection nmechanisnms 373, 78, since the joint portions

cut | A bate S saren oy B e Bind etys Botn @Rt e RBuRtl 2. as

(87, 88) are attached at the requiring angl eeto the supporting nenbers 42,

por 1  h&oRae! b e, AEBHEERIPEhRR, PAPSIAL TRGBLY IeTHRRR porh AELB i

In this structure, since the turnbuckle for the frane when providing the

col or |/eh&Elnkh Eﬁﬁh SAHLdE the B r@arﬁerhﬁereafzf %g@% Bt dﬁH‘?ﬁéPﬁa'lﬁét@atEhe

joint portions tween the supporting nenbers e elasticity providing
menbers. the turn buckle is efficiently inposed. Therefore, with this

enmbodigggmenibes hie weldkalyye r&(&:@mp@hﬁ@br@ﬂemﬁ@hﬁammruﬁe\ntaé Cthust e amount
of the tenperature drift is further suppressed, and consequently, the color

cat hode-ray tube [herewith can be obtained at | ower costs on nass
pr oduciidstiibb@eiiding membars 44, 45 (87, 88) are atlached lo Lhe supporling members 42, 43

{85, 86) with the inclined angled, and the largeled rram?' 46 (B9) is manufaclured. By
praviding the color seleclion mask 49 {90) on lhe frame 46 {89} wilh lension, the largeted
color selection machanism 373 or 78 is oblained.

The welding perlions may be, as shown for example in FIG. 17, a porlion 66 wheare
lhe.upper surface of the horizanlal porlion 51H in lhe vicinity of lhe conlacl surface 110 of Lhe
supporling members 42, 43 and lhe elaslicity providing members 44, 45 {87, B8) are
crossed, a porlion 67 where lhe rear sudace of lhe horizonlal portion 51H in lhe viciniby of
lhe conlact surface 110 and the elaslicity providing members 44, 45 (87, BB) are crossed,
and a portion 68 where lhe upper and bolh side surfaces ol lhe projecling pordon 115 of the
elasticily providing members 44, 245 (87, 8B) and lhe inner surface of the verlical porlion 51V

ol the supparling membears 42, 43 (85, 86) are crossed.
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76 FIGS- 19 through 21 (perspective view, cross-sectional view) and FIG 22
(side view) show another enbodi nent applied to the col or selection

mechani sm of the present invention. nanely, applied to the color selection
mechani snms 373. 78 corresponding to those shown in FIGS. 10 and 14, of the
rel evant part of the joint portion between the supporting nenbers 42, 43
(or 85, 86) and the elasticity providing nmenbers 44, 45( or 87, 88) made by
the Flat plate. In the color selection nmechani smaccording to this

enbodi ment Acoordingetd et cploatselenfion tthechahisst io€ilby gmbpdimenigoimtheberesedd, 45
(87, 88) constituting the frane 46 (or 89) a cutaway portion 121 is
provided at the portion of the elasticity providing nenbers 44, 45 (or 87,
88) whventorn, M aippar perten irbhbaving e con@cl swfes 118ayithdhe reguirageedlsdis, wit h
formng a contact surface 122 of the cutaway portion 121 as the sl ope

havi ng an angleQ hat corresponds to the angl e8oF the elasticity providing
nermber@med ony e gppodisy MgrBhers12a didg5t 85} b (NS pisst erergssineniberditanay 43
(85, 86), and the contact surface 121 of the elasticity -providing nenber is
brought in ntact the upper. surface of the horizont al t] 51H of
Che" SEEPERATAG Rirbptal Pecpai PR flaRe Ry o den S s Lo sty anc
the elasticity providing nenbers 44. 45 (87. 8B) Further, explanation in
det ai I, W I ded- - r : v f.1h

rel evatlrh helés'F P&S'foést%%é" g%pBE%?Hg&C%eﬂr gﬁﬁ]agtaﬁaesﬁéﬂagﬁ c."ﬁ/mgf“é’\?? dc'llér?g%rrenber
of the

broughl in conlacl wilh the conlact surface 110 on the supporling member side and icined,
and lhus frame 46 (89) is formed. As described above, in the color selection mechanisms
373, 78, since lhe joinl portions are processed only by lhe press proecessing wilhoul the
above-described cutting processing, when the flal plale elaslicily providing members 44, 45
{87, BB} are alached al the requiring angle@lo lhe supporing members 42, 43 (85, B8) with
lhe cross seclion approximately L-shaped, lhe joint perlicns can be the struclurs suitable for
mass production al lowesr costs. In this struclurg, since the turnbuckle for the frame when
providing lhe color seleclion mask with lension can be performed by pressunzing lhe joinl
porlions between the supporting members and lhe elaslicity providing members, lhe
lumbuckle is efliciently iTmposed.

Therelore, wilh lhis embodimenl, highly reliable color seleclion mechanisms in which
the amount of lhe temperalure drilt is furlher suppressed, and consequently, the color

calhode-ray lube lherewilh can be oblained al lower costs on mass produchon basis.
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77 color selection nmechani smaccording to the present invention, and FIGS.
26, 21 and 22B are views showi ng the assenbled slates of the rel evant part
of the Frane forned by joining the supporting nenber and the elasticity
provi di ng nmenber. The supporting nmenbers 42, 43 (85, B6) have

approxi mately L-shaped cross section formed with the vertical portion 51V
wel ded to the color selection nmask 49 (90) and the continuous hori zont al

portio 1 t her e On both ends of the flat plate of elasticity
P ovi RS, A vara" 23 (perBoegye viaw; crave seripnal dswhand Fish e dRatrhihone shape

of apprOX|nater rlght angle stairs |s formed, respectively. A contact

surface 2 of ut a tio rou o con act with th upper
ur 1 acobfer Supadiied s PRy 1B e sespof Wi abm o g hrebbr i dileny heg. s
a sl ope haV|ng an angl eScorresponding to the angle of the elasticity

provi ? Cg%@gmmvm Balnﬁ%gﬁﬂﬁ%éc@mhﬂﬁﬁ%g%at 28 b pRl; gré@yho%gﬁwwfaces

t han t ct sur ace are provi approxi na angl es
In the elasticity providing nenbers 44, 45 (87, 88), while the contact

sur f aqqeE220iahd 09 He levaRNSAEbE Welibini S BefweaH h@GH i fzont al
portion 51H of the supportlngénenberé 223&23 (85. 86l gnpgﬁgsgﬁf acggof a

projecting portion 123 Fornmed of the cutamay portion 121 is brought in

cont acd2, wWist{br 51e06) HAEIIhG iabBEE WovidiRG marftidré 4a) Apasrtd7prEPmauBdySHOMAr ti ng
menbers 42, 43 (85, 86). and a gap t3 is fornmed between the horizontal end

surface of the projecting portion 123 and hori zontal portion 51H of the
supporglalag nmenbers 42, 43 (85, 86), and a gap t4 is fornmed between the end
portion of the
In lhe color seleclion mechantsm according to Lhis embodiment, on Lhe Nat plale of
the elaslicity providing members 44, 45 (87, 88) consliluting lhe frame 46 {or &9} a cutaway
portion 121 is provided al the porlion of Ihe elaskicity providing members 44, 45 {or 87, 88)
where lhe supporing members 42, 43 {or 85, 86) are atlached to, wilh forming a contact
surface 122 of lhe culaway porlion 121 as lhe slope having an angleBthal corresponds 1o the
angleBof the elasticity providing members 44, 45 (87, 88} when atlached lo the supporting
members 42, 43 (85, 86), and the contacl surface 121 ol the elaslicily providing member is
brought in contacl wilth the upper surfdace of the horizontal portion 91H cof lhe supporing
member lo join lhe supporling members 42, 43 (85, 86) and lhe elaslicity providing members
44, 45 (87, 48).

Furlher, explanabon in delsil will be provided. FIGS. 19 and 22A are exploded views

of lhe relevant part of lhe supporling member and lhe elaslicily providing member of lhe

T




78 f horizontal portion 51H and the end surface of the cutaway portion 121
correspondi ng (hereto, respectively. The cutaway portion 121 having the

i nclined contact surface 122 is forned by the above-described press
processi ng Wien the frane 46 (89) is assenbled, as shown in FIGS. 20. 21.
and 22B, the cutaway portion 121 of the elasticity providing nenbers 44,
45 (87, 88) is inserted to the horizontal portion 51 of the supporting

1o e S e o BB o B PR, "

contact with the inner surface of the vertical portlon 51V of the

) ng A SeCep diganfip saigs oMo rolia fa JrIRE KRR A EHY LN be”, o

brought in con tad with the upper surface of the horizontal portion 51H of

the S@Bﬁérﬁhgﬂﬁ'ﬁéﬁﬂﬂﬁ?%ﬁﬁ I8 eréb”n‘q(ﬁémﬁmg meRfbet. hFHé éLﬂJpﬁJHﬁ\P membérs 4201

menbers are y, for exanple, the arc welding nethod or thé Iike.
Thus, the el ast|C|ty provi di ng merrbers 44, 45 (87, 88) are attached to the

Supporss,ngs)evbedpprekinalély (-8hapedbiroeé sbciidheforh&e WilRafe a@alcﬂBpm%Bﬁi Hike
targeted frame 46 (89) is manufactured By providing the color selection

mask 49 (90) on the franme 46 (89) with tension, the targeted col or

sel ectweided lodfheohrssele®Tién orask 89 i(@]}cmﬂalhmamunifdnﬂ weizointalcpgeliori S hersy. be, as

shown for exanple in FIG 21. a portion 66 where

On bolh ends of lhe flat plate of elaslicity providing members 44, 45 (87, 88) lhe

cutaway portion 121 having lhe shape of approximately right angle slairs is formed,
respeclively. A conlact surface 122 of the culaway portion 121 brought in conlacl with the
upper surface of the horizonlal porlion 51H of the supporiing member is formed as a slape
having an angleBcomresponding lo the angle of lhe elaslicity providing members when
allached lo lhe supporting members. Other sufaces lhan the contasl surface 122 are
provided al approximalely righl angles. In the elasticily providing members 44, 45 (87, BB),
while lhe conlact surface 122 is broughl in conlact with lhe upper surface of lhe horizontal
portion 57H of lhe supporling members 42, 43 (85, 86), an end surlace of a projecting porlion
123 lormed of the cutaway porlion 121 is broughl in conlact with the inner surface of lhe
verlical porlion of the supporing members 42, 43 {85, 86}, and a gap (2 is formed between

ihe horizonlal end surface of the projecting portion 123 and harizontal portion 51R of the

supporling members 42, 43 {85, 86}, and a gap t4 s lormed between lhe end porlicn of the
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t he upper surface of the horizontal portion 51H of the supporting nenbers
42, 43 and the 79 elasticity providing nenbers 44, 45 (67, 88) are
crossed, a portion 68 where the horizontal portion 51H of the supporting
menbers 42, 43 and the elasticity providing nenbers 44, 45 (87, 88) are
crossed. According to this enbodi ment of the present invention, the cutaway
portion 121 having the contact surface 122 with the requiring angle9is
formed on the elasticity providing nenbers 44, 45 (87, 86) by the press

pr oc e $wizaial godion i Hoowk Lhe £nd sufaces | IRocutdwayhroriiern bt ¢utesponstie Ihgrade nenber
side is brought in contact with the upper surface of the horizontal

portion 51H of the supporting nenber side to be joined. As descri &gd

abov e resgestiely. Téej autaway gastion &3k havie Hiegpelingd Foplae silpce He2 g5 drmeqd

cessing wi thout cutting processing, when the flat plate elasticity
provi di ng nmenbers 44, 45 (87, ,88) are attached at the requiring angleeto
the dJdimpbrverdrserRadRIrss FPCesFNI( 85 66) with the cross section

approxi mately L-shaped, the joint portions can be the structure suitable

Lur nbuckl 6 e Meoerads” B8R 1 BRodnaeh, o soRh i FIEET 20, 2hran 228, i,

tension can be performed by pressurizing the joint portions between the
o1 ciculy TR, Laf Bh kT SpalRlP By pRbir DA RIS 1 o I I 01 o
sel ection nmechanisns in which the anmbunt of the tenperature drift is
furt hqloSHRRN ReGR051 e SORTRIEREberst42e 48 988)186); (he end surface 123a of the
projecling porlion 123 of the elasticly providing members 44, 45 (87, 88) is broughl in
conlact with the inner surface of the vertical parlion 51V of lhe supporting members 42, 43
{B5, 86Y% the inclined conlact surface 122 having an angleGof ihe elaslicity providing
members 44, 45 (87, B8) is brought in contacl wilh lhe upper surface of the harizontal portion
51H of lhe supporling members 42, 43 (85, 86); and then in lhal slale, both members are
welded by, for example, lhe arc welding method or ihe like. Thus, the elaslicity providing
members 44, 45 (87, BB} are attached lo the supporling members 42, 43 {85, 86) wilh the
inclined angled, and the largaled frame 46 (89) is manufactured, By providing the color
seleclion mask 49 {90) on the frame 46 (B9) with tensicn, lhe largeled color selection
mechanism 373 or 78 is oblained.

The welding porlions may be, as shown for example in FIG. 21, a porlion 66 where

lhe upper surface ol Lhe horizontal porlion 51H of the supporiing members 42, 43 and the
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cat hode-ray tube therewith can be obtained at | ower costs on nass
production basis. 80 FIGS. 23 through 25 show anot her enbodi nent applied to
the col or selection nmechanismof the present invention, nanely, applied to
t he col or selection nechanisnms 373, 78 corresponding to those shown in
FIGS- 10 and 14. of the relevant part of the joint portion between the
supporting nenbers 42, 43 (or 85, 86) and the elaslicity providing nenbers
44, 45( or 87, 88) made by the flat plate In the col or selection nmechani sm
accor dilascityoprobidingengrobenrett 45108 48) ace cusesd, appation 66 yheentherhperigantays (87,
88) conslituting the frame are forned of flat plates, an end surface 131
of the supporting nenbers 42. 43 (or 85, 86) having the cross section

appr oxcrtigneg i pt %ﬁaﬁ&éﬁ?mmwtt% &1 43 8nd (heyelastisly arovilingmsmbersdd. 45 (g7,
88) are attached to, is formed as a slope having an angl e8l hat corresponds
to the_angl e$of the elasticity providing nenbers 44, 45 (87, 88) when
attacﬂ%ﬁ‘g%aﬁﬂgﬂﬁﬁﬂporting menbers 42, 43 (85, 86). and a plate surface
117 of the elasticity providing nmenber is brought in contact with the

whol e of the incliped.end, surface 1 of the supporgin [S: 10,40l N the
supporting %l}?@]& E':’ ; e@”ﬁ@i’er@&ﬁéﬁ)prﬁ?ﬁ"tt'“végngﬁ%s Fcﬁ%@ﬁ)g’eﬁﬁbnhﬁnenbers
44, 45 (or 87, 88) by, for exanple, the arc welding or the like. The

norer €9 6 3 IR et 122 RAR NG il rlafis om T RTIE, o IE HEHRF ) i 11
tension on this frane 46 (89), the color selection nmechanism 373 or 78 is
ProduGRéhbers 44, 45 (87, 88) by the prass processing, and lhe conlact surface 122 of the
elasticily providing member side is broughl in contact with the upper surface of lhe horizonlal
portion 51K of the supporling member side to be joined. As described above, since the joint
porlions are processed cnly by lhe press processing without culting processing, when Lhe flal
plale elaslicily providing members 44, 45 (87, 88) are altached at lhe requiring angletio Lhe
supporting members 42, 43 (A5, B6) wilh the cross seclion approximalely L-shaped, the joinl
porlicns ¢an be lhe siruclure suilable lor mass preduction at lower cosls. In Lhis siruclure,
since lhe lurnbuckle for the frame when providing the color seleclion mask with tension can
he performed by pressurizing lhe joinl portions between the supporting members and Lhe
elaslicily praviding members, lhe lurnbuckle is efficiently imposed.
Therefore, wilh Lhis embodiment, highly reliable color seleclion mechanisms in which

the amount of the temperalure drift is furlher suppressed, and consequently, ihe color

calhode-ray lube therewith ¢an be obtained al lower cosls on mass produclion basis.
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81 According to this enbodi nent of the present invention, the both end
surfaces 131 of the supporting nenbers 42, 43 (85, 86) with the cross
section approximtely L-shaped is forned as a slope having an angle, and
to this end surface 131 the plate surface of [he elasticity providing
menber is brought in contact with to formthe franme. Therefore, as

descri bed above, since the joint portion is processed only by the press
processing W thout cutting processing, when [he f|at Plate elasticity

=]

provi dilGE. Ak Hseuah Zushansangher gphodipent %‘%%@E&Pfq reecticpmechagisghgl eBt o
t he supportlng nmenbers 42. 43 (85, 86) with the cross section

apprOX|nate 1- sha 10| on can b he structure |t le for
mass B%%I’lloﬁw‘é‘?“’lnov@rm s 8P 'eﬁhi‘? ef'6r @“Wﬁ‘%‘#'?ﬂ’ SMEHRS H hly

reliable col or sel ection nechanisns in which the anmount of the tenperature

tube. (RaPERTERG SR B8 FRRET noes: TOAEEC e TRl Bl e IR O

t he above enbodi nents, the structure of the joint portion shomm in FIGS. 15

throughy 2oy saﬁmrt.@dwtﬁabtw%%r éﬁgf@@mﬂrﬁrﬁcﬂaw SBidi gmd%r@oérem' ch

t he elast|0| provi mber's I"at te”i's provi Wt h
i nclination mnth respect to the supporting nenbers; however, the structure

can beisaRPhY &) faddsy (Rekgrpise! ection mechani sm 371, 372 in which the above
descri bed elasticity prOV|JDng menbers of the flat plate is disposed at

right angles (6rQ
In the color seleclion mechanism according lo Lhis embodimenl, lhe elastcily

providing members 44, 45 {87, 88) conslituling lhe [rame are formed of flat plates, an end
surface 131 of the supporling members 42, 43 (or 85, 86) having {he cross seclion
approximalely L-shaped, where lhe elasticily providing members 44, 45 (87, 58) are alttached
to, is formed as a slope having an angleSlhat corresponds la lhe anglefof lhe elasticily
providing members 44, 45 (37, 88) when attached to the supporting members 42, 43 (85,
86), and a plale surface 117 al lhe elaslicity providing member i3 brought in contact with the
whole of the inclined end surface 131 ol the supporling members lo join lhe supporing
members 42, 43 (or 85, 86) and lhe elaslicity providing memhbers 44, 45 (or 87, 88) by, for
example, lhe arc welding or lhe like. The welding perlion may be lhe porlian along lhe L
shape ol lhe supporiing members 42, 43 (85, 86). By providing lhe color seleclion mask 43

{90) wilh tension on lhis frame 46 {89), the color seleclion mechanism 373 or 78 is produced.

]|




without fill. 82 In the above col or selection nechanisns according to the
enbodi nents of the present invention, of the supporting nenbers and the
el asticity providing nenbers constituting the frame, the elasticity
providing nmenber is Formed with the flat plate, and the anount of change
of the grill height GH after the thermal expansion is nmade to reduce to
zero as small as possible to inprove the characteristic of the tenpera lure
drift On the other hand, of the supporting nmenbers and the elasticity
provi di ng resbrkrg lodhis tembedinmgnt oh the Freaant intepliorh dng bold ardeswstacex 13 of of t he
supporting nmenbers, the anount of change of the grill height GH after the
t heml al expansi on can be reduced as snmall as possible to zero, and _the
char adbe speRaring menthers d2pt3 (5 108) wilh the crpass Ssetiompriyedmatale ktshaped is
enbodi ment of this case wll be explained. FIG 27 shows Further another
enbodi nent. of the col or sel ection pechanism37 a cording toréhe resent

|

i nventP®ed 25 8ollone haing-2n SRIIFRC AR s kIS 9o sezsedl HyheoP! Erob disent

i ncludes, a netal frame 46 having a pair of supporting nenbers 42 and 43

i 1 SOBPRC PREIP IO IR e, it S T Ed e WISt rionds of

t he supporiing nmenbers 42, 43, in which provided with tension a col or
| ect j . 4 ' pron : ' : . t th
i sE el 9 ol WA 1€ bcBbdoct 7Bl 0 Bl L Rhoebfng Sl =1 1 1e

culting processing, when lhe flal plate elaslicily providing members 44, 45 (87, 88) are

atlached at lhe requiring angle®to the supporting members 42, 43 (85, 86} wilh the cross

seclion approximately L-shaped, lhe joinl porion can be lhe slruclure suilable for mass

production at lower cosls.

Therelore, with Lhis embodimenl, highly reliable color selection mechanisms in which

the amounl of lhe lemperalure drifl is further suppressed, and consequently, the color

calhode-ray lube lherewith can be ocbtained al lower cosls on mass produclion basis.

In lhe above embodimenis, lhe slruclure of the joint porlion shown in FIGS. 15 through 25 is

applied lo lhe color seleclion machanism 373, 78 In which the elaslicity providing members

of lhe flal plale is provided wilh inclinalion with respacl lo the supporling members; however,

ihe structure can be applied to lhe color seleclion mechanism 371, 372 in which the above

described elaslicity providing members aof lhe flal plale is disposed at right angles {(8=07)

without Ll
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screen and having a mnute stripe shaped so called grid elenent 48 forned
between the 83 adjacent slits 47. In [his enbodinent, [he elas[lcity
provi di ng menbers 44 and 45 are formed by pressing the square nmenber into
the U shape, simlarly to the conventional nethod. The supporting nenbers
42, 43 have, as shown in FIG 28, approximtely L-shaped cross section
that is conposed of one side portion 51V where the col or sel ection mask 49
is welded to and the other portion 51H that is continued therefrom An
angl e a betmdbd aboee owlodesghaslion one@wEuismsdacdreding Herthej erebgstimentanolSthe | s
preferably selected fromabout 90 10 95, though, it does not limt to this
angle. The supportinglnenbers 42 and 43 having approximately L-shaped

I

cr oss Pesent gavemtian,i AE| e ctPPETiasdMembers At i alastch Predied CREMERIS of the

grill height GHis reduced, as |ater described, and joined to the

el asticit rovidin menbers. Specificall he su rt] nbers 42, 43
are i fensilid géﬁaﬂaﬁgpﬁ%égwlaﬁf@f@?%wmbﬁéH&éwiﬁﬁﬁ&ﬁﬂwﬂ'ﬁﬁeﬂ'ﬁﬁ@ si de
surface 52b of one side portion 51V to which the color selection mask 49

L5 2 AL PO DR APi0d Bl B JE R |

supporting nenbers 42, 43 are joined to the elasticity providing nenbers

44, 4 t . i ; je tl 51V
R e e e R e R
selection mask 49 is attached, that is, a surface 52a of the side portion

S1V i '?‘lahﬁ'.enf Ihe supporling members and the elaslicity providing members constiluling lhe
rame, by changing lhe slructure of lhe supporling members, lhe amount of change of lhe
grill heighl GH afler the thermal expansion can be reduced as small as possible to zero, and
Lhe characteristic of lhe tamperature drift can be improved. Mexl, an embodiment of Lhis case
will be explained.

FIG. 27 shows [urlher another embodimenl of Lhe color seleclion mechanism 37
according le lhe present invenlion. A color selection mechanism 374 according lo this
embodimenl includes, a mealal frame 46 having a pair of supporling members 42 and 43 with
approximately L-shaged cross seclion inclined as an elbow shape and a pair of elaslicity
providing members 44 and 45 joined belween belh ends of the supporling members 42, 43,
in which provided wilh lension a color selection mask 49 having a number of slit {beamn
aperture} 47 lormed al lhe thin mletal plale as arranged in lhe horizonlal direction of the

screen and having a minule stripe shaped so called grid element 48 formed belween lhe
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range of OCyCBO. Wichever value is selected as [he I ength LI of one side
portion 51V 84 and the length L2 of the other side portion constituting
approxi mately L-shaped cross section, the angleCat which the change of the
grill height GHis zero definitely exists in the range of O0Cy[90. Wen the
| engths L1, L2 of one side portion 51V and the other portion 51H of the
supporting nenbers 42, 43 constituting the cross section approxi mately
L-shaped, are equally set as 111 = L2, an angle y is preferably set to
20F| y FdEsenkslds 47.dn FiSemBojiment, Imoeélaslidy poiveting metbes 4bagkb4s atedotmegdance i s
| ost and the change of the grill height GH does not cone to zero Wen the
lengths L1, L2 of one side portion 51V and the other portion 51H of the
supporky mgsmﬂbérsguarg meargberdme e Uishage, sielagly i hesooyeniianalppelosd.mat el y
L-shaped. are set as Li @, an angle y is preferably set snmaller than the

above case of Li =12 (see FIG 30 The reason is the sane as descri bed
above When HSSUpRRlna sHamber 42443 e, &5 gBowe it Figh 254 eppmymately bsharedorti on
51H of the supporti ng menbers 42, 43 cons liluting the cross section

el d, f L
o o B B 28 phon 307 BB SR 1Y 0

sane as descri bed above. Hereupon, if the pressure is inposed on the

obj eCtWEI&th lﬂOQIllﬂe ﬁ1te ﬁlﬁerg;%rﬁ&'l %?Hqﬁef:lqg rgo}]lri.hued theralrom. An angls a belween one
side porlion 51V and lhe other side porlion 51H s preferably selected from aboul 907 lo 957,
though, il does nol limil lo lhis angle. The supporling members 42 and 43 having
approximately L-shaped cross section are inclined loward lhe direclion in which lhe change
of lhe grill heighl GH is reduced, as laler described, and joined to lhe elaslicity providing
members.
specilically, the supporling members 42, 43 are Inclined and disposed al an angle ¥
between a langent line of a side sudace 52b of one side portion 51V to which the color
seleclion mask 49 is atlached and the plane surface lhat is formed by lhe Tour corner of lhe
color seleclion mask 49 in lhe range of 0°<y <80°, As the frame 48, lhe supporting members
42, 43 are joined to lhe elaslicity providing members 44, 45 at an angle y between a side
surface 52b of lhe side porlion 51V and a surface of lhe supporling members 42, 43 la which
the color selection mask 49 is allached, thal is, a suface 52a of lhe side porlion 51V in the

range of 0° <y <D0°. Whichever value is selected as lhe lenglh L1 of one side porlion 51V

84
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the direction where the second nonmentum of the cross section becones
mnimum In the 85 above conventional frane 16, as shown in FIG 39, while
one side portion (so-called vertical portion) 11V of the cross section
approxi mately L-shaped supporting nenbers 12. 13 is set alnost vertical to
[ he plane surface made of the four corners of the color selection mask 19,
the other side portion (so-called horizontal portion) 11His joined to [he
el asticity providing nmenbers 14, 15 Hereupon, if the pressure is inposed
on t handedetgihtBef tia cdlodr sicke protiorgednstidtfpapproximatahel-dhapeek dross sdeliore t he
second nmonmentum of the cross section becones mnimum As shown in above
FIG 44, in the frame 16 in which one side portion 11 V. to which a cclor
sel ectieoanglefisk whisht lhe cbharige of Lhe gak heighl B | Fercdelingely @zisioin lhg prngei ofat el vy

L- shaped supporting nenbers 12, 13 is disposed so as to be vertical to the
surface of the color selection mask 19, as explained in FIG 45, the
suppof{ F¥ittenbers 12, 13 are deformed in the Y direction (the opposing
direction of both supporting nmenbers) and Z direction (the direction of

the gri II@%Q{E} G—& Eﬁrrp red with this, _jn case o{ his e di ment ci
the frame BN e R Chals pboes SEemBionahY 858 1 Bingt PoSRARaR SBBor ¢ i ng
menbers 42, 43 are disposed at an appropriate inclined angle y. as shown
in FIG 32 when the SUQROLL I ) H?er 4 -ﬁ uri in the Y
i v ecE PRI ARRLE 2 3 b eDfund YT e Sept, AetobRRR P Eissh b
direction of the supporting nenbers), and do not deformin Z

equally set as L1 = L2, an angle y is preferably sel fo Z0MyN45°(reler lo FIG, 29), If not

selecled in Lhis range, the balance is lost and lhe change of lhe grill height GH does nol

come o zero.

When lhe lenglhs L1, L2 of one side porlion 51V and the other porlicn 51H of lhe
supperling members 42, 43 consliluling Lhe cross seclion approximately L-shaped, are set as
L1<3.2, an angle y is preferably sel smaller than the above case of L1 = L2 {see FIG. 30).

The reason is the same as described above.

When lhe lenglhs L1, 1.2 of one side portion 51V and Lhe olher porlion 51H ol the
supporting members 42, 43 consliluing lhe cross seclion approximalely E-shaped, are sel as
L1 2, an angle y is preferably sel larger lhan lhe above case ol L1 = L2 [gee FIG. 31). The
reasan is lhe same as described above.

Hereupon, if lhe pressure is imposed on lhe object, lhe objecl is going lo deform In

lhe direclion where lhe second momenlum ol the cross secltion becomes minimum. In Lhe
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direction (the direction of the grill height GH) _ Further, wth respect to
the inclined angle y, 96 optinmm val ues exi st dependi ng upon the shape of
the cross section of the supporting nenbers 42, 43, nanely, a proportion
bet ween | engt hwi se and crossw se of approximtely L-shaped cross section,
the torsional rigidity of the supporting nenbers 42, 43, and others
Therefore in the color selection mechanism 374 of this enbodinment, at the

i assenb in whal ever  val ue he amount, of the change of the
(1 oo U ORI e 66 £S s HEFIG b ik S8 berRe (S rakgeeTial e 7
direction (direction of the grill height G4 at all points. Accordingly,

o cAPREL 174,57 MEGLT Rl SppRpl R caienR SORFG iybBi P2 3P

Consequent | y. the shift of color may not be caused by the thernal

eXpa”%nﬁle%rﬁcQPlqué ‘aran%,%bﬁﬁ&é RRJORE l‘fb"r%ur Ak E?ﬂ]ec |c%e%% &‘E 280 19

mechani sm 374. so as to be supported by a pan pin (nof t hat
fixed at the i nner surface of the panel 32 al a plurality of p0| nts, For

exanplige offer sfd@Usorfigi [YoScalled hbhfontal eAldnh AGHNE ThHRES I the iR FPJﬂrﬁjm

elaslicity providing nmenbers 44, 45 consStituting four sides of a Frarre t he
supporting neans conposed of a spring holder 55 that is welded thereto,
r espechémiedry 14nths.a support spring 57 that is welded to each spring hol der
55 and having a pin engagenent hole 56 at end portion. In the case where
the color selection nmechanismis supported at three points, the supporting
means are, Hepeupexaifphe presatrieds repoded omibesanjardrihe mbjeekizimmirg ®2dedoeh Inhe pai r
of elasticity providing nmenbers 44, 45.

the direclion where lhe second momenlum of lhe cross seclion becomes minimum. As

shown in above FIG. 44, in lhe frame 16 in which one side porlion 11V, lo which a color

selection mask 19 lhereof is allached, of lhe cress seclion approximalely L-shaped

supporiing members 12, 13 is disposed so as lo be vertical lo lhe suface of the color

selecltion mask 19, as explained in FIG. 45, lhe supporling members 12, 13 are deformed in

lhe Y direclion (lhe oppasing direclion of bolh supporling members) and Z direclion (lhe

direclion of lhe grill height GH). Compared wilh Lhis, in case of lhis embodiment of the frame

46 in which lhe cross seclion approximalely L-shaped supporing members 42, 43 are

disposed at an appreprate inclined angle v, as shown in FIG. 32, when lhe supporting

members 42, 43 are pressurized in the Y direction, the members deforms only in the ¥

direclion {lhe ocpposing direclion of lhe supporling members), and do nol deform in Z

direction (lhe direclion of the grill heighl GH). Further, wilh respect to lhe inclined angle v,
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A dunper sensor for preventing the vibration is provided with tension on
the color selection 87 mask 49 as contacted [herewith. Wth respect to the
spring holder 55 that is welded to the supporting nmenbers 42, 43, one end
thereof is bent so as to cone along with the outer surface having an el bow
shape, the bent surface is welded along the outer surface of the

supporting nenbers 42, 43, and the support spring 57 is welded to the other
and that extends vertically (see FIG 2). According to the color selection
mec hawpimu@7dalads ehiss depdroiionepen tehehapeanttheotross seckipn pf heebgtrori®a caused
by the them al expansion of the color selection mask 49 can perfectly be
suppressed conpared to the conventional color selection nmechanism the |oad
to t henesulppede, 4pmamply. @ pregedien bakvpendenglhwiseand firpsryiseuplcannrsrriralhbe

obl ai ned. Conventionally, in an apparatus that inposes the turnbuckle on

the frane before color selectjion mask is provided with tension, nanely,
irr t heShappd FERes So¢lieh; lhsif%@ﬂalrr&%ci lﬁleosupﬁeﬁ'aa mee%f%g% ' 30f gtteron
nmechani sm as shown in FIG 33, in case of the conventional frane 16, a

Phe:one _siderasdP: Mo ol cBRRIhaRE RS20 itbiandeug B ps a6 ©

approxi mately L-shaped supporting nmenmbers 12, 13 of the frame and then
e, dpfernilid) Vievgpvel s utd BRoufor Seitiank of (6 a4 hp MaRRoPR: ' 0
direction (grill height GH direction) as well as in the Y direction, and
accor ginghet 42 iCQMHARAL change in Lhe Z direction (direction of he grill height GH) al all
points. Accordingly, when the color selection mask is thermally expanded on the operalion of
lhe calhode-ray lube, lhe grill heighl GH does nol change at all poinls. Consequenlly, lhe
shifl of color may not be caused by the thermal expansion of lhe color seleclion mask 42.
Wilh the color seleclion mechanism 374, so as lo be supported by a pane! pin {nol
shown) thal is fixed at the inner surface of lhe panel 32 al a plurality ol poinls, for example, at
four peinls, on lhe supporling members 42, 43 and lhe elaslicily providing members 44, 45
conslituling four sides of a lrame lhe supporling means compased of a spring holder 55 Lhat
is welded therelo, respeclively and a support spring 57 Lhat is welded le each spring holder
55 and having a pin engagement hole 56 at end porfion. In lhe case where lhe color
seleclion mechanism is supported al lhree poinls, lhe supporling means are, for example,

atached lo one supporling members 42 and the pair of elasticity providing members 44, 45.

A dumper sensor for preventing Lhe vibration is provided wilh lensten on lhe cotor seleclion
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position of the pressurizing elenent 61 for the supporting nenbers 12, 13
is shifted- WL is 88 an anount of the shift of the contact position before
and after pressurizing. The frictional condition of the contact portion
vari es dependi ng upon various causes, for exanple, a condition of shot

bl ast, a condition of cleaning of the Frane, tenperature of the franme and
pressurizing elenent, and others, so that if the contact position is
shifted, the pressurizing condition also beconmes unstable. The fact
becomesaskidd as conlacied dweuswilio Wit mspeeio dhe springholderhd Bel isnwelded o her

sel ection mask, and the dispersion of the distribution of the tension On
the other hand, in the color selection nmechanism 49 of this enbodi nent, as
shown suppEling membagdg. ¢heons and (heseefds heat spasdedsamse alepgMmih theeouler
pressurizing elenment 61 is provided contacting with the outside surface of

Ui 7 ccthAs Rdinad AHareshars o Ren, syete opeREn Ainaanarmpontlele o Mo, ©

after the pressure is inposed, the frame is not shifted in the Z direction

ill_height Gl-I i i h h i i i
W't hout e averagsss ;) PG s S0eblf bt s3ARrRbdl M BIE ;P
before and after the pressurization. Accordingly, the assenbling of the

col or i i 49 can be performed with stable conditions. Then,
in thgaggﬁg%ﬁ%ﬁgﬁ%gﬁ%@sel ection mechanism 7, on the operation of the

cat hode-ray tube, so as not to display the reflection BO of the electron
beam t hat i hfrigdeNhe Bldr SBRCAIMPRBERANRGN TRAREIRs Lhboditna thé REasdRdoW

caused by shieldi'ng the el ectron beam
the gnll heighlt GH caused by Lhe lhermal expansion of the colar selection mask 49 can
perfecily be suppressed compared fo lhe convenlicnal color seleclion mechanism, lha load
to lhe supporl spring is reduced and Lhe slable spring funclion can be oblained.
Convenlicnally, in an apparalus lhal imposes lhe lurnbuckle on lhe frame before
color seleclion mask is provided with tension, namely, i lhe apparalus lhat gives pressure lo
delorm the color seleclion mechanism, as shown in FIG. 33, in case of lhe conventional
rame 16, a pressunizing element 61 is provided conlacting with lhe auter surface of the one
side porlien {vertical portion) 20V of lhe cross seclion approximately L-shaped supporting
members 12, 13 of lhe [mme and then pressure is given. Al lhat lime, as shown in he
broken line and solid line, the posilion of the supporting members 12, 13 is shifled in lhe Z

direction {grill heighl GH direction} as wel! as in lhe Y direclian, and accordingly lhe contacl

posilion of the pressurizing elemenl 61 for the supporling members 12, 13 is shifled. W1 is

&8




BU, as shown in FIG 35, a shield portion 26 against the electron beamis
provided on the 89 outside of beam apertures 17 of the color selection
mask 19, and an inclined portion 24 is provided at the end of the
supporting nmenbers 12, 13, nanmely the end of the other side portion
(horizontal portion) 201-1 _ A winkle on the color selection mask 19 is
generated at the shield portion 26, so that it is preferable that the
shield portion 26 is as snmall as possible- The inclined portion 24 of the
supporani angoure rdb dines shift, of 1Be doptachpesitivaykelareyard: gilerdprressusiging; The dugliveal
processi ng such as the cutting, pressing or the like is required to produce
the portion On the other hand, in the color selection nechani sm 374 of
this sRBEIRMEHEHe £8nlaghporion vafpe degending MPGR| \@NQUH GPLPSH el eremRle. a
conventional ones is not quite provided on the outside of the beam

aperture 47 of the color selectiqgn nask_49, als t he i ncline orti.on or
The! | eBaionl stol Bisstr e poRiaro SFarin of (e e dbamra o (i TafRanes) oo

portion of the cross section approximately L-shaped supporting nenbers 42,

R RN ey S

set with respect to the incident of the el ectron beamBO, the electron
ol ect PenIiEE B8 oot Shelsfle; o fict BSLRES Mo, ciICITBLESBr o3 M2 | cct e
in the reverse direction, and does not generate the shadow thereof. There
For e, WRRIELSS IHRLof SBIedtfoni MSsiC Hhd IHAH S erdibe8iSthedistribulion of the tension.
On the olher hand, in the color seleclion mechanism 432 of lhis embodiment, as
shown in FIG. 34, when the frame 46 is pressurized to defonmn, Lhe pressurizing elemenl 61 is
providad conlacting with the ouiside surface ol the elbow shaped supporting members 12, 13
and pressure is given in the Y direclion. At this time, as shown in lhe broken line and dashed
line, afier the pressure s imposed, the frame is not shifled in the Z direclicn (grill height GH
direclion), so lhat the same point is pressunized wilheut change. Specilically, the conlacl
posilion WO is not shifled before and afier lhe pressurization. Accordingly, the assembling of
Lhe color selection mechanism 49 can be perforrmed with stable condilions.
Then, in the convenlional color seleclion mechanism 7, on lhe operation of lhe
cathode-ray lubs, so as nol lo display lhe refleclion BO' of lhe aleciron beam (hal is incident

on lhe suppoding members 12, 13 and lhe shadow caused by shielding the eleciron beam

B0, as shown in FIG. 35, a shield porlion 26 againsl lhe electron beam is provided on lhe

a9



90 for the chanfering is not required, and the color selection nmechanismin
hi gh quality can be nmanufactured at |ower costs conpared to the
conventional ones. According to the frame 46 for use in the color selection
mechani smof this enbodinment, since the supporting nenbers 42, 43 with
approxi mately L-shaped cross section are each disposed in the shape of an
el bow and joined to the elasticity providing nenbers 44, 45. the

supportin nbe s 42. 43_are defor d onl t he pressurized direction,
and. dguUis h%ﬁ?&bal’?f“{’ﬁ%%ﬁﬂ”“?e ORGP tasko1d. Ao Dalpet sesionydd o

pressurized and deformed for prOV|d|ng the color selection mask with
tension. .Theref ore, n the col or t k 49 | rovi ded

tensi GoRdRCRTbE g, SRR bBPorhng Hemfs 121 02 nfEN, e gl o6 otE? o

sel ection nmask 49 is affected by heat, the change of the griII hei ght GH

cmboa SRR PREERER pARGALAT R pind o 9 Qo Elih Ref 1P REs aREd Ll |

mask i s expanded by heat, the surface of the supporting nenbers 42, 43

wher e ghiagy S 26 &b 6411198 pRBRSKbbhAKEaN8d pofion P56 is ¢ thsd il
hei ghtS GH %‘(ﬂ:ectl on. Trllerg forej the change plof Dt he Igr| hg% gﬁ%é%e%%t ween

the color selection mask 49 and the panel can be suppressed According to

the caoidihed pbriodedr alyihk HPpading fmémbérs erzb adi 4Bt not Hiaké @y RceMP¥R@E) or
sel ection nechanism 374 is included, if the col or selection mask 39 is

them a]ly expanded on
however, processing such as lhe culling, pressing or lhe like is required 1o produce the

porticn.

On lhe olher hand, in the color selection mechanism 374 of lhis embodimenl, as
shown In FIG. 36, the shield porion such as convenlional ones is notl quile provided on Lhe
ouiside ol lhe beam aperfure 47 of lhe color seleclion mask 49, also, lhe inclined porlion or
Ihe like such as chamlering is nol pravided at lhe end of the other side portion of the cross
seclion approximalely L-shaped supporing members 42, 43, In this color seleclion
mechanism 374, when lhe lill of lhe supporting members 42, 43 wilh approximalely L -shapad
cross seclion is appropriately sel wilh respect lo the incidenl of the eleclron beam B0, lhe
eleciron beam BO does not reflecl in lhe direclion of lhe screen, namely lhe eleclron beam
BO' rellected from lhe supporting members 42, 43 is reflected in lhe reverse direction, and

does nol generale Ihe shadow lhereol. Thersfore, processing such as lhe culling or pressing

o0
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91 the operation, the change of the grill height GH can be suppressed, and
the shift of color does not occur. Therefore, the tenperature drift can be
i mproved and high intensity and high definition can be obtained The col or
sel ecti on nmechani sm 37 of the color cathode-ray tube 31 according to the
present invention can be conposed of the franme that is fornmed by conbining
the supporting nenbers 42, 43 with approximately L-shaped cross section
and inclined as an el bow shape (see FIG 27, or FIGS. 29 through FIG 31)
and t Her bk abamigring i netseauiray, mpdtg colauseleption machacis@fin high qualiy gsndice as
shown in above FIGS. 2, 6, 8, 9A through 9C, 10 or FIG 14 In the color

sel ection nmechanismw th this construction the change of the grill height
GH carmayifadygd ablewefceatyicemeared iHBe £O0YRNI8F2!1OPe8an be i nproved, when the
thermal effect is Further inposed. FIGS. 37 and 38 show further another

nbodi ment of the col | ect i hani di.ng to th t
nvent | on AEPEYENdD SORNFHPERS Tohi e U [SER TECDHE TR a Sl on

mechani sm suitable for use in the further high definition cathode-ray tube.

"85k P ATBERARS AT ESCRE R, M08 ol P

constituting the frane are disposed in an el bow shape, the sane as the

P e Ok RG0S G S G O 1
membears 44, 45, the supporling members 42, 43 are deformed only in lhe pressurized
direction, and do not change in lhe grill heighl direclion, when the frame 46 is pressurized
and deformed for providing lhe color seleclion mask wilh lension. Therelore, when lhe color
seleclion mask 49 is provided wilh lension (o conslruct the color selection mechanism, even
il the color seleclion mask 49 is affected by heal, lhe change ol the grll heighl GH can be
suppressed.

According to lhe color seleclion mechanism 374 of this embedimenl, since lhe abova
frame 46 is included, if lhe calar selection mask is expanded by heat, lhe sudace of the
supporling members 42, 43 where lhe color seleclion mask is allached is not shified to lhe
grill heighl GH direction. Therefore, the change of lhe grill height GH belween the color
seleclion mask 49 and lhe panel can be suppressed.

According to lhe color calhade-ray tube 31 of Lhis embodimenl, since the above color

seleclion machanism 374 is included, il the color selection mask 32 is Lhermally expanded on

o1




92 thickness direction and are inclined at a requiring angl e8between [he

pl ate surface 62 and a normal of the center of the color selection mask 49
and then attached to the supporting nenbers 42, 43; and the frame 46 is
formed. An angl eGof the elasticity providing nmenbers 44, 45 side can be
selected in the range of 0<BC90 as nentioned before. PreFerably, the angle
can be selected in the range of OB <BO in order to obtain the strength of
the elasticity providing nenbers. Further preferably, the angle can be

sel ectiz®operafien tﬁﬁl@bénﬂﬁ of theiJwrighy Gl captbet suPpreseed.and e gemrlomnf

el ectron beans- Furthernore preferably, the angle can be selected in the
range of 10<BC45Q for easily con troﬁalin t he change of [he grill height
GH di 998t NBhPcoW-tTReraleBelbe BHPERETT Stk Car e ireroxeth it bivhiarsiand high 43

di sposed in an el bow shape and the elasticity providing nmenbers 44, 45
made ofrtﬁe fIa% &haie constiluting this frame 46, each nethod for the

j oi ni AGMUHIGEN B PSR ove FIGS. 15 through 17, FIGS. 19 through 21, FIGS-
23 through 25, furthernore FIGS. 5A through 5B can be enpl oyed. As

23 throug her : |
or essuri zed arirch et et 3 JMERH A RN B afeldln ey 4o

is wel ded between the supporting nenbers 42, 43, and then the pressure is

rel ea | Ghi i SRS i i : WyTen t he
Col or PRgieLIHeneR e dols g e in Wil 5"hed By bt AP Sy
el asticity providing nenbers 44, 45 of the flat plate 62 are inclined and

j 0i negndrAbdrB @2, 43 with approximalely L-shaped cross seclion and inclined as an elbow shape
(see FIG. 27, or FIGS. 29 through FIG. 21) and lhe elaslicily providing members 44, 45
formed ol the Nat plate as shown in above FIGS. 2, §, 8, 9A through 9C, 10 or FIG. 14. In the
color selection mechanism wilh lhis construclion lhe change of lhe grill height GH can be
suppressed and lhe temperalure dnfl can be improved, when the lhemmnal effecl is lurdher
imposed.

F¥5S. 37 and 38 show furlther anclher embodiment of Lhe color seleclion mechanism
according lo the presenl invenlion employing such frame. This embodiment is lhe color
selection mechanism suilable for use in the lurther high delinilion calhode-ray tube.

In lhe color selechon mechanism 375 according lo this embediment, a pair of cross
seclion approximately L-shaped suppeorling members 42, 43 conslituling the frame are
disposed in an elbow shape, lhe same as lhe above, and a pair of elasticity providing

members 44, 45 are formed by lhe [lat plate 62 having lhe slepped portion &1 in Lhe plate
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93 - - - -------- supporting nmenbers 42, 43, when the color selection mask

49 is thermally expanded. the tension of the elasticity providing nenbers

44, 45 of the frane 46 is rel eased; however. since the spring holder 55 of
the elasticity providing menbers 44, 45 is attached to the positron where

t he amount of the deformation of the elasticity providing nmenbers 45, 45 is
zero, the position of the color sel ection mask 49 in the tube axis

direct]j ot.s ted, t he ampunt t he change of rill height
GH carhiathess ASSRR R ATR ID R A EashaTO oL Bl HRIeCrHTPS 6grandia <
enbodi ment, by enploying the frame 36 conposed by conbining the supporting

obe by of e HBLARD O TSk ok 18PSH HA° iS00 8 e sERESE 1 "

inclination in an e bOM/Sha ast|C|ty
the flat plate 62 having the stepped portion 63 and di sposed wth

i ncl i nathQdts 48f tecéddvlﬁe%ﬁteoaew fﬂﬁﬁeé’ﬁr?%fgﬂe@f ru’rntpbélHél%ﬂ r%ﬁnvgﬁ%g&[egg ng

menbers 42, 43" ‘and the el asticity provi
suppr ess t he change of the grill height. the change of the grill height GH

i's furdahas skienRmassesledéd irMPetrhngs 6f 0tdrrmoh 8t HdntiBNERBSHR Fre@hieiR e, 1N
the col or cathode- ray tube 31 having this color selection nmechani'sm 372,

the tenpera lure drift can be further inproved and high intensity and hlgh
def i nidnglencarnibe bselectdt & (edrdnget dlep < 4B0° ah afldrciot ghtginohediifghgife B @i 44,

45 can be fornmed of the flat plate 62
elaslicity providing membars. Further preferably, the angle can be selecled in lhe range of
0°<D<45° 50 as nol 1o dislurb  Lhe incident of electron beams. Furlhermare preferably, the
angle can be selecled in lhe range of 10° <P <45 lor easily controlling the change of lhe grill
height GH direclion.

Wilh respect to lhe joint of the supporling members 42, 43 disposed in an elbow
shape and lhe elasiicily providing members 44, 45 made ol lhe flal plale consliluting lhis
frame 46, each melhod for Lhe joining shown in lhe above FIGS. 15 through 17, FIGS. 19
lhrough 21, FIGS. 23 lhrough 25, lurthermore FIGS. 5A through 5B can be employed. As
described above, while lhe pair of suppeorling members 42, 43 are pressurized and deformed
in lhe Y direction, lhis coler selection mask 49 is welded between lhe supporing members
42, 43, and then lhe pressure is released afler welding lo provide lhe mask with lension.

According [o the color seleclion mechanism 372 mncluding the frame 46 in which the

elasticity providing members 44, 45 of the Nat plate 62 are inclined and joined lo lhe
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wi t hout the stepped portion 63. This flat plate 62 can be attached to the
supporting nenbers 94 42, 43 at the above requiring angle9, or can be

attached at9=0 In this case, in conparison wth the elasticity providing
menbers made of a U shaped square parts, the change of the gri |l height
can also be unlimtedly small _ The col or sel ection nmechani sm 374, 375

according to the above nentioned enbodi nents can be applied to the col or
cat hode-ray tube 71 having nmultiple electron guns, as shown in the above

FI G E9pPetting memhessy 2efdboviarcive, coloreselastion mask & ir dhermalin supantess lhene

present invention is applied to the aperture grill; however, the mechani sm

can be applied to the shadqow mas sl ot sk). 95 Al V5: . A
cat hod@eTy of Hseavifgy PEniR 6 TSRS &8 4801 NG IrEEIRafis S e MAveers r ane

is Formed of a pair of supporting nenbers and a pair of elasticity
providin nber s, calor. selectign mask is provided _w.th tension between
Pora ee BB B neich Fonkr B8, S5 el ikl 10”5 Ala R st e
formed of a flat plate having a stepped portion in the plate thickness
di r ecyogfﬁnﬁ%?lré lrl%réi%{&-ﬂﬁg;f %’(écﬁ'?fB Ao of hd gﬁgliéﬁ%&tﬁ%\ﬁmﬁ# %eﬁ'nl%e?s QBP&‘$ gd to
each other, ereln sald elastrcity providing er 17s attached to said
supporting nenber such that an angle e

zero, the position of lhe color seleclion mask 49 in lhe lube axis direclion is nol shifled, and

the amaount of lhe change of lhe grill height GH can be zero.

According to the color selecltion mechanism 375 of lhis embodimenl, by employing

the frame 36 composed by combining lhe supporling members 42, 43 having approximalety

L-shaped cross seclion disposed with inclination in an elbow shape and lhe elaslicity

providing members made cf the Nat plale 62 having lhe slepped portion 53 and disposed

wilh inclinalion, effeclivenass provided by each slruclure of lhe supporing members 42, 43

and the elaslicity providing members 44, 45 works to suppress the change of lhe grill heighl,

lhe change of lhe grill height GH is furlher suppressed al lhe lime of the thermal expansion.

Therelore, in the color calhode-ray tube 31 having this color seleclion mechanism 372, Lhe

lemperalure drifl can be further improved and high inlensity and high delinition can be

oblained.

Further, lhe elaslicity providing members 44, 45 can be formed of the llat plate 62

wilhou! the slepped porlion 63. This (lal plate 62 can be attached lo lhe supporling members
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formed between the plate surface of the flat plate and a nornmal of the
center of the said color selection mask satisfies 10 <0<45. 2. A

cat hode-ray tube according to claim1l, wherein said stepped portion is
symmetrically provided for said pair of elasticity providing nenbers,
respectively. 3_ A cathode-ray tube according to claim1, wherein said
stepped portion of said pair of elasticity providing nenbers is fornmed of
a bending portion that projects into the side of said pair of elasticity
pr ovi d?n‘g:’ Ak @abgve [RyEing gingleehoioiandre atached TS Indbls cesp h 60BPERECEi de 96
thereto, setting the portion closest to the end as the standard position on
t he pl surface of . the elasticity providing nenbers 4 A cat hode-ray
tube. 0BIRSFIRgY PYFHG SoTIRREF ardfescl U BRR TP Fedh. BP BaNeS BT of

el asticity providing nenbers is fornmed of a bending portion that projects
into tgnf?héil Hteca%fals% ! dun! |ieEﬂ %frna'ﬁl aSt! city providing rren‘pers opposi ng each
ot her ~or pPol ects 1nto e P&V&l'se side there to, setting the portion
closest to the end as the standard position on the plane surface of the

el ast ket r.oN-di 5 - T i im1,
wher erﬁbs(%{dg 5%}65%{;51%%%??& zgﬁ\iage‘%)@?'ge[gftﬁé/? %F%ﬁtﬁ ‘3"% %P&dﬁ rr?%hr@re nbers
is formed of bending portions that project into both the side of said pair
of el a8k heidpplidt RViheicBir FRINBEE $2yPRBE T ehvRRACHUIBE B VleciBf duhs 4LYRfafinSi de
thereto, setting the portion cl'osest to the end as the standard position
on the plane surface of the

lhe above FIG. 13.
In the above embodimenl, the color selection mechanism ol lhe present invention is applied
fo lhe aperlure grill; however, lhe mechanism can be applied lo lhe shadow mask (slol

rmask).
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el asticity providing nenbers. 6. A cathode-ray tube according to claim 2,
wherein said stepped portion of said pair of elasticity providing nmenbers
is formed of bending portions that project into both the side of said pair
of elasticity providing nenbers opposing to each other and the reverse side
97 thereto. selling the portion closest to the end as the standard position
on the plane surface of the elasticity providing nenbers. 7. A cathode-ray
tube according to claim1l1l, wherein said elasticity providing nenber is
attached to said supporting nmenber such that an angle 9 fornmed between the
pl ate surface of the flat plate and a nornmal of the center of the said

col or éfﬁ@ﬁ%ion mask satisfies 0ce<9o0. B. A cathode-ray tube according to
cl aim?2; rein said elasticity providing nenber is attached to said
supporting nmenber such that an angle 9 formed between the plate surface of
the. net plate and a normal of the center of the said color selection mask
salisies 0c9<90. 9. A cathode-ray tube according to claim3, wherein said
el asticity providing nenber is attached to said supporting nenber such

that an sedhesedal UEChiGHMRL BN RLE nRURARER, whkrel Prrlin@lis RIALF P 2

normal of the center of the said color s ction mask satisfties
a pair of supporling members and a pair of elaslicity providing members, a color selection
mask is provided with lension between said pair of supporling members, and said elaslicity
providing members is formed of a flal plale having a slepped porlicn in the plale thickness
direclion and is provided such thal a surface of lhe plate is oppesed lo each other, wherein
said elaslicily providing member is atlached lo said supporling member such that an angle &
formed between Lhe plale surface ol the flal plate and a normal of lhe cenler ol the said color

seleclion mask satisfles 10°<0<q4b®,

2. A cathode-ray lube according lo claim 1, wherein said slepped portion is symmetrically

provided for said pair of elaslicity providing members, respectively.

3. A cathode-ray lube according lo claim 1, wherein said stepped portion of said pair of
elaslicity providing members is formed of a bending porlion thal projects inlo lhe side of said

pair ol elaslicity providing members opposing each ather or projects into lha reverse side
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98 --- --------- -- - --- 10. A cathode-ray tube according to claimi4,
wherein said elasticity providing nenber is attached to said supporting
menber such that an angle 0 Forned between the plate surface of the flat
plate and a nornmal of the center of the said color selection mask satisfies
0,<0<90. 11. A cathode-ray tube according to claimb5, wherein said
elasticity providing nenber is attached to said supporting nmenber such
that an angle O forned between the plate surface of the flat plate and a
nor mal therelq, wetiga theeporidn elesest ki ibe el @5 haestandard posiernons e ndressurfaca 6k 900.
12. A cathode-ray tube according to claim6. wherein said elasticity
provi di ng nenber is attached to said supporting nenber such that an angle
0 f or tB® Ekalicidrrvidino fregiberssurface of the flat plate and a normal of the
center of the said color selection mask satisfies 0a0<90. 13. A

cat hode-ray tube according to claim2, wherein said elasticity providing
menber is attached to said supporting nenber such that an angle 0 forned
between the plate surface of the flat plate and a normal of the center of

the Sqiqf‘\ %8!?1%&&—?55} ﬁfﬁtel Q&cFE‘?r?J tus-:@l%in‘? f2j, %ﬁ‘leregrl? s%r[f:)ﬁsqgép%d porion of said pair of
elaslicily providing members is formed of a bending portion thal projecis into the side of said
pair of elasticity providing members opposing each clher or projecis into the reverse side
lherelo, setting the porlicn closesl to the end as lhe standard posilion on lhe plane surface of

the elasticily providing members.

5. A calhode-ray lube according lo claim 1, wherein said steppad porion of said pair of
elaslicily providing members is lormed of bending porlions thal project inle both 1he side aof
said pair ol elaslicily providing members opposing 2ach clher and the reverse side thereto,
setting the porlion closest 1o lhe end as he slandard posilion on lhe plane surace of lhe

elasticity providing members.

6. A cathcde-ray lube accerding lo claim 2, wherein said slepped porion of said pair of
elasticily providing members is formed of bending portions lhat project inle bolh the side of

said pair ol elasticity providing members opposing lo each olher and lhe reverse side
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14- A cathode-ray tube according to claim3, wherein said elasticity

providing nenber is attached to said supporting nenber such that an angle

B formed between the plate surface of the flat plate and a normal of the
center of the said color selection mask satisfies 10cUa45 15 A cat hode-r
tube according to claim4, wherein said elasticity providing nmenber is
attached to said supporting nmenber such that an angle 0 forned between th
plate surface of the flat plate and a normal of the center of the said
col or \BeIplee F7lRD HgRerion dlegestle the gag aa the slandsird prelionyembediangsurfape of
according to claim5, wherein said elasticity providing nenber is attach
to said su §0rtin _menber such that an angle O fornmed between the plate
surfad%eeﬁg‘wﬁgn? I WEaPESand a normal of the center of the said col or
sel ection mask satisfies 10a9<45. 17. A cathode-ray tube according to
claim6, wherein said elasticity providing nenber is 100 attached to sai
supporting nenber such that an angle 8 forned between the plate surface
the flat plate and a normal of the center of the said color selection mas

Ci st <0<4F.18 X I . . A
For mod- of 2Ol PR i) B el £ kb B 4 B RT, BN AdmodL S o
a pair of elasticity providing nenbers, and a

altached lo said supporting member such lhal an angle 9 formed between Lhe plate surface
ol lhe flal plale and a normal of the center of the said color seleclion mask salislies

0°<8<90°.

B. A calhode-ray lube according lo claim 2, wherein said elaslicily providing member is
atlached to said supporting member such lhal an angle 9 formead betwsen the plale surface
of lhg.llal plale and a nomnal of the center of lhe said color seleclion mask salislies

0°<8<00".

9. A calhode-ray tube according lo claim 3, wherein said elasticily providing member is
attached to said supporling member such lhat an angle 9 formed belween the plals sufdace
of the flat plate and a nommal of the cenler of lhe said color seleclion mask salisliss

0°=8<90",
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col or selection mask provided with tension between said pair of supporting
menbers. wherein said pair of elasticity providing nenbers is forned of a
flat plate having a stepped portion in the plate thickness direction and
is provided such that a surface if the plate is opened to each other,
wherein said elasticity providing nmenber is attached to said supporting
menber such that an angle 8 fornmed between the plate surface of the flat
plate and a normal of the center of the said color selection mask _

sat i sflPed caglersy lypraesarding de Flaimeh plierpipr$aid glasticiyyprvvdinocapmpenisovi ded
for said pair of elasticity providing nmenbers, respectively. 101 19- A
col our .sel ection nechani smconprising: a f formed of pair of
SuppoPliRellyd RrSRBEHEPERNg Ay 1, 26 feols:  Mened pelrendhs Biste gyriace

el asticity providing nenbers, and a color selection mask provided with

ef agt P, TAE BB £l of WRERbref b0 TR SF o 5P, Rt Brioppe

portion in the plate thickness direction and is provided such that a
surfageﬁ#hbhe plate is opened to each other, wherein said elasticity

provi di ng nenber is attached to said supporting nmenber such | hal an angle
B formed between the plate surface of the flat plate and a nornma! of the
center of the said color selection mask satisfies 10c8<45, wherein said

el asticity providing nenber is attached to said supporting nenber such that
an angle 6 Forned between the surface in which said elasticity providing
menben1 s elskiaplbe dedovding®do claim 5, wherein safd elaslicity providing member is

aftached Il said supporling member such lhat an angle 8 formed between the plate surface
of lhe flal plate and a nomal of lhe cenler ol lhe said color seleclion mask salisfies

0°=8<00",

12. A calhode-ray fube according lo ¢laim &, wherein said elaslicity providing member is
altached le said supporling member such Lhal an angle 8 formed between the plate sudace
al lhe flal plate and a nomal of lhe cenler of the said color selection mask salisfies

0°<0<80°,

13. A calhode-ray lube according to claim 2, whersin said slasticily providing member is
allached lo sard supporling member such lhat an angle 9 formed betwesn the plale surface

of the Aat plate and a normal of the cenler of the said color selection mask salisfies
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and a normal of the center of the said color selection mask satisfies
0cBc90 20. A colour selection nmechanismconprising: a Franme fornmed of a
pair of supporting nenbers only extending in one direction and a pair of
el asticity providing nenbers, and a color selection mask provided with
tensi on between said pair of supporting nenbers, wherein said pair of
elasticity providing nenbers is Forned of a flat plate having a stepped
portion in the plate thickness direction and is provided such that a
surfad®’i4<4Fhe plate is 102 opened to each other, wherein said elasticity
provi ding nmenber is attached to said supporting nenber such that an angle
0O forned between the plate surface of the flat plate and a normal of the
center of the said color selection mask satisfies 100 <6<45, wherein said
el asticity providing nenber is attached to said supporting nenber such that

an angle ,a med b n.the surface in which sajd elasticit rovi di ng
ronbertd &gy, ¢ BERond do e S oheell b RN SHBiing: mPmBeCk
col or selection nask satiisfes 10*<8<45 103

atlached lo said supporling member such that an angle B formed between lhe plale surface

of the flal plate and a normal of the center of lhe said color selection mask salisfies

10°<8<45°,

15. A calhederay fube according to claim 4, wherein said elaslicily providing member is
atlached lo said supperling member such lhal an angle & lormed between the plate surface
of the Nlal plale and a normal of lhe cenler of the said color seleclion mask salisfies

10°=0<45°,

16. The cathode-ray tube accaording to clairm 5, wherein said elasbicily providing member is
allached lo said supporling member such lhal an angle & formed between the plate surface
of the flat plate and a nomnal of lhe cenler of the said color seleclicn mask sabislies

10°<8=<45",

17. A calhode-ray lube according lo claim 6, wherein said elaslicily providing member is
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allached lo said supporting member such that an angle € lormed belween the plate surface
of lhe Mlal plate and a normal of the cenler of the said color seleclion mask salislies

10°<B<45%.

18. A colour seleclion mechanisn compnsing: 8 rame lormed of a pair of supporling

members only exfending in ona direction and a pair of elaslicity providing members, and a

color selection mask provided with tension bebween said pair of supporling members,

whergin said pair of elaslicity providing members 7= formed ol a flal plale having a stepped

porian in lhe plate thickness direclion and is provided such lhat a surface if lhe plate (s

opened lo each alher, wherein said elasticity providing member is atlached lo sad

supporling member such that an angle 8 formed bebween lhe plale surface of lhe [al plale

and a normal ol the center of the said color selection mask salisfies 10°<6<45°, whergin

said slepped portion 1s symmetrically provided (or said pair of elaslicity providing members,

respeclively.
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19. A colour seleclion mechanism comprising: a frame formed of & pair ol supporiing
members only exlending 'n ocne direclion and a parr of elasicity providing members, and a
color seleclion mask provided wilh lension between said pair of supporiing members,
wherein said pair ol elaslicity providing members is formed of a flat plate having a slepped
porton in the plale lhickness direction and is provided such that a surface if the plale is
opened lo each clher, wherein said elaslicity providing member is altached to said
supporiing member such [hal an angle 8 lormed betwzen Lhe plale surface of the Nat plate
and a normal of he center of lhe satd color selection mask salislies 10°<8<45°, wherein said
elaslicily providing member is allached lo said supparling member such lhat an angle §
lomed between the surface in which said elasticily providing member is elaslically delormed

and a normal afl lhe cenler of lhe said color selection mask salisfies 0°<8<90°,

20. A colour selection mechanism comprising: a Irame formed of a pair of supporiing
members only extending in one direcion and a pair ol elaslicity providing members, and a
color selection mask provided with tension between said pair of supporling members,
wheren said pair of elaslicity providing members is lormed of a llat plate having a slepped

poriion fn the plale lhickness direclion and is provided such that a surface if the plale is
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openad fo each clher, wherein said efasticily providing member is aHached o said

supporling member such lhal an angle 6 formed belween Lhe plale surface of Lhe Nat plale

and a narmal of the cenler of the said eolar seleclion mask salisfies 10°<8<45", wherein said

elasticity providing member is aftached lo said supporting member such that an angle 8

lormed bebtween the surface in which said elaslicity providing member s elastically deformed

and a normal of the center of the said color selection mask satisfies 10°<B<45°,
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