1 Decenber 2004 COLOR SELECTI ON MECHANI SM FOR CATHODE RAY TUBE AND COLOR
CATHODE RAY TUBE BACKGROUND COF THE I NVENTION - Field of the Invention The
present invention relates to a color selection nechanisn1for1£kﬁémﬁﬁﬁ%xway
tube and a col or cathode ray tube conprising a color selection nechanism
Description of the Related Art As a col or selection nmechanismfor a col or
cat hode ray tube, for exanple, a color selection nechanism 51 called an
aperture§g%bk] %i éﬁg&ﬂ in FIG 1 is known. In this color selection
mechani s R SEPEGHLON  MECHANLSM {RORmC AT ODEN BAY 1 TVBE MWD LOROR GHTHOPEOS| ng
support nenbers 52 and 53 and a pair of elastic nenbers 54 and 55 wel ded
to be extended between the support BeMJ&IBE 52 and 53 is arranged, and a

~mask nmenber, i.e., a color selection electrode 60 having a | arge nunber of
slit- like el ectron beam ap8EKGREUNBIOHI THH cTNURNT®N t he opposing support
menbers 52 and 53 of the frane 56 along one direction, i.e., a horizontal

di recti ofiedtdreftthe Mvantimmscreen is extended. The support nembers 52
and 53 constituting the frane 56 is constituted by a netal naterial having

an- L-shaped sect Tha. prdsents uppesrit imiensate anda58036f VEe BScPEas for

hol ding the color selection electrode 60 of the color selection nechani sm

51. 1 mechanism for a cathode ray tube and a color cathode ray tube
comprising a color selection mechanism.
Description of the Related Art

As a color selection mechanism for a color cathode ray
tube, for example, a color selection mechanism 51 called an
aperture grill as shown in FIG. 1 is known. In this color
selection mechanism 51, a frame-like metal frame 56 constituted
by a pair of opposing support members 52 and 53 and a pair éf
elastic members 54 and 55 welded to be extended between the
support members 52 and 53 is arranged, and a mask member, i.e.,
a color selection electrode 60,having a large number of slit-
like electron beam apertures 59 aligned between the opposing
support members 52 and 53 of the frame 56 along one direction,
i.e., a horizontal direction (direction X) on a screen is
extended.
The support members 52 and 53 constituting the frame 56

is constituted by a metal material having an L-shaped section.
The support members 52 and 53 serve as beams for holding the
color selection electrode 60 of the color selection mechanism

51.



.1 Decenber 2004 The el astic nmenmbers-54 and 55 are constituted by a hollow

or solid arc-like square bars (netal nmaterials) having sufficient sprin%
el asticities. The elastic nembers 54 and 55 function to absor bDEesmber0p
extension of the color selection electrode 60 caused by plastic
deformati on of the color selection electrode 60 in the process of

manuf act uring t ehe GAA0G HAYHMRe gnd _i.rpadi ation of an electron beamin,
an operation of the cathode rafﬂghg .a?ﬂeggoﬁﬁ? Sergeiiwned|geta ode 60 is

constitLﬁdxiﬁnrdk ts | §:plate consjsting of, e.g., a stainless
material. in the co l?r atsI%: g‘c&ieoﬁqgfaﬁ@t bare %@?t@l | et jrmlst)e ha@fing

narrow hgl#eid; | eqents 58 are aligned at a predetermned pitch in
the above dir elcétil&o%,rﬁrg'r?g gge@ﬁgc&FlFﬁgsronEh%lﬂaSﬁ@ nedneedrs0B4 Banys

apertureg; o, frr ned between adjacent grid elenents 58 in the vertical
directionI%%Pf%%ﬁ%b%%§fr§ntFWE°§€FEeﬁXt$@$EQniaf(ﬂhhﬂcdﬂbraﬁéhﬁc%ibﬁnsion to

to obtain a predeterm ned tension distribution, the

t he enti I

suppor t é#%ﬁﬁﬁﬁ&% %% §RYSSS RYdPLastér ade farmentiar ©H54mNGo35,MUSt be tough.
Therefo%%i i@.order to increase a nechanical strength (sectional quadratic
morent ) S A SSH0R EeckEede 60- andtbe piowmnsd @mindiidedhi-dy (sge the
sectional_,yi ew of each of the support nenbers 52 and 53 i n“FI 2) of

| ongi tud"‘lar%‘Od& Fédsitshe Andaddradiatbomlofli e RS 1 %tagjuhgnl‘éféhaped
section in each of the support nenbers 52 and 53 ang a _dinensional ratio 2

cperation of the cathode ray tube.

The color selection electrode 60 is constituted by a

metal thin plate consisting of, e.q., a stainless material. 1In

the color selection electrode 60, a large number of narrow-belt-

like grid elements 58 are aligned a£ a predetermined pitch in

the above direction, and each of the long slit-like electron

beam apertures 59 is formed between adjacent grid elements 58 in
the vertical direction (direction Y) on the sereen

Here, in order to apply a tension to the entire frame 56

to obtain a predetermined tension distribution, the support

members 52 and 53 and the elastic members 54 and 55 must be

tough.

Therefore, in order to increase a mechanical strength

(sectional quadratic moment), a plate thickness t1-and a
dim;nsional ratio hl/dl (see the sectiocnal view of each of the
SUPPOrt members 52 and 53 in FIG. 2) of a longitudinal dimension
hl and a lateral dimension dl of the L-shaped section in each of

the support members 52 and 53 and a dimensional ratio



1 Decenber 2004 of a longitudinal dinmension h2 and a | ateral dinmension d2
of the drawn solid rod-1ike shape in each of the elastic nenbers 54 and
55, a dianeter r2 of a pipe (seam wel ded pi pe or sean ess pi pelpecaipprz004
pl ate thickness t2, or the |ike are changed, respectively (see sectional
views of the elastic nenbers 54 and 55 in FIG However, when the nechani cal
strengths of the support nenbers 52 and 53 are to be increased, as shown

in FIG 2f anlopgifendinabldivlersnion &0t 6ed Bepst &Rl o desh bl 9IREe the
such-that each margin DE is forned between portions of the support Tmenbers

52 and 59ramnt helidteodtl e etdmen i\fm@achhsase{ﬁ&tég%v?ﬁg'ﬁ&ﬁaéx% eyl ated
. ererore,

to a distal end 59A of the el ectron beam aperture Sthg

| at eral dbpeasdgamétepfrd her L S6CL; f h.of . the suppart
menbers 52 and 53 is |inited, ?nlgﬁegr?fay petlied niige b sealtlqs s, Bpgd

S engt ho o Lhe ey acr ¢ Marbery SF h ake feg NUARIR, Mediiivedf

strengths of the elastic nenbers Ysolid

rod showpsk8 Eb&kidhnias; rd lowgr. .than a . holl menber, e.g., a

hol | ow gir!pe shown 1 n El d'&ésg,d%&thal \giaﬁgé'ési LPmReLs § ea%lslfb\&npﬁgé- The
hO||OMlpb2? is light, but is expensive. Since a hollow square nmenber shown
in FIG 3C has general purpose properties poorer than that of a holl ow

ol o sel ection HRARUaF € B rie FoParial Beronabls Of the supgort
' members 52 and 53 are to be incfeased, as shown in FIG. 2, in
order to block an electron beam EB, a design is made such that
each margin DE is formed between portions of the support members .
52 and 53 in the lateral direction when the electron beam EB is
deviated to a distal end 59A of the electron beam aperture 59.
Théreforé, the lateral diménsion dl of the L-shaped
.section of each of the support members 52 and 53 is limited, and
ohly the plate thickness tl can be freely changed.
On the other hand, in order to increase the mechanical
strengths of the elastic members 54 and 55, a solid member,
€.g., a solid rod shown in FIG. 3A has a price lower than a
hollow member, e.g., a hollow pipe shown in FIG. 3B, but is
heavier than the holloﬁ pipe. The hollow pipe is light, but is
expensive.
Since a hollow square member shown in FIG. 3C has
| general purpose properties poorer than that of a hollow pipe,

the hollow square member is more expensive.

In particular, in a color selection mechanism 51 for a



| ar ge-scal e cathode ray tube, since the weight of the frane 56 is
consi derably heavy, the cost of materials also increases disadvantageously.
SUMMARY OF THE I NVENTION I n order to solve the above probl em’ Beeasplrr2§0do
the present invention, a color selection mechanismfor. a cathode ray tube
whi ch can suppress an increase in cost of materials and can increase the
mechani cal strength of the frame of the color selection nmechanismand a

col or calange 5016 URRIRARTLY BIbE)Cs1ROLONGE YEGH O MGANLIM, Accol or

sel ection nechanismfor a cathode ray tube accor 0

i nvent i oflsi Soh&i AEEhISIUE hda {10k | ection el ectrode i s extended over
a frame constituted b?ga g?ﬁr o% s§%Bo§? ﬁ%ﬁ%éﬁ%i%i 5P PG eEFeEl asti ¢
nenbers,dgggd@gﬁ{hgég dihe el astic menbers is fornmed by a hol | ow nenber
constituted by a neé%e havi ng an angul ar- U-shaped section and a cl osing
plate for closing the openiqﬁ?@%ﬁﬁp er_having the angul ar- U shaped
section. According to the con a@?gﬁHEfEF%%N%Hﬁ%r sel ection nechani sm
for a color cath?gqaég%%tube ccor ing to the present invention, since
each of the elasTic &S SR HhEd 2ByVe heroklem ovacrarsing dos theut ed by
t he nenb ving .the angul ar-U- shaped section and the closing plate for
cl osi ng ?%%Q%%%nfbﬁf{#lOQTh@'ﬁE&BérSﬁ&@?ﬁgoﬁrﬂ?Qhﬁﬁmsmwﬂgnshapedhséettap, t he

el astic & nbeﬂ.is made hol |l ow to reduce the weight of the elastic 4 1
Decenber g€%4w ich can suppress an increase in cost of materials and can

increase the mechanical strength of the frame of the color
selection mechanism and a color cathode ray tube comprising the
color selection mechanism.

A color selection mechanism for a cathode ray tube
according to the present invention is formed such that a color
selection electrode is extended ovef a frame constituted by a
pair of support members and a pair of elastic members,.and each
of the élastic members is formed by a hollow member constituted
by a member having an angular-U-shaped section and a closing
plate for closing the opening of the member having the anqular-
U-shaped section.

According to the configurétion of the color selection
mechanism for a color cathode ray tube according to the present
invention, since each of the elastic members is formed by the
hollow member constituted by the member having the angular-U-
shaped section and the closing plate for closing the opening of
the member having the angular-U-shaped éection, the elastic

member is made hollow to reduce the weight of the elastic



menber, and the nechani cal strength of each of the elastic menbers-having
t he angul ar- U-shaped section can be increased by the closing plate. In
this manner, when the mechanical strength of the elastic nenb@&esember 2004
kncreases, even though the thicknesses or the dinmensions of the elastic
menbers are reduced to decrease the weight of the elastic nenber, a
“predet ernmi ned nmechani cal strength can be secured. A color selection

rechani sierdsr 40 ke hBENBRESED o US| AN datu Qed sychfbat @ col or

selection electrode is exten over a framne CO 1Pai r of

support pERHRe" a [ t[.c. nenbers,. each of the support nenbers
has a substaﬁ?Pa%ﬁ%gaﬁgglé?gﬁggkg%%%ﬁ%%ﬁéﬁéﬁéilﬁﬁdc&H gﬁpé§9ﬁ6a§¢%eb¥s

| onger t I bstantjally angul ar-U shape on. which the color
Isection12ﬁ£é?f§&%%igigigéndgﬂ.kﬁﬁﬁdmﬁﬁﬁéftdﬂFﬂbt@@nﬂPﬁﬁﬁaﬂFéh strengtlrol or
sel ecti c@a i n1forW§hé'cathode ray tube, since each of the support
nenber s ag%le %ﬁ%&fzaﬁ‘? Ffy SNGLPaFeTr St thowgh &het thicknepees omnbers

can havqﬂgﬁgﬁﬁpanLcal strength_higher than that of a conventionally used

support MRIORS 2EsHBt aheshic yembermare redadeidt tondesieaset he si de

of the égPst%ptially gngglar-p shape on which the col or selec@ion _

el ect r odd'S $C1ghte fdeliipselBfles RembRT het apiscisitegmsingd, mebbamkcihni cal

strength can be secured on the opposing side, and the orbit of an

el ect rorit' ek 6an: he saFnsed-ray tube can be prevented from5 | December

2004 A color selection mechanism according to the present
invention is formed such that a color selection electrode is
extended over a frame constituted by a pair of support members
and a pair of elastic members, each of the support members has a
substantially angular-U-shaped section, and an opposing side is
longer than a side of substantiallyiangular-U shape on which the
color section electrode is extended.

According to the configuration of the color selection
mechanism for the cathode ray tube, since each of the support
members has the substantially anqular-u shape, each of the
support ﬁembers can have a mechanical strength higher than that
of a conventionally used support member having a substantially L
shape.

In addition, since the side of the substantially
angular-U shape on which the color selection electrode is
extended is longer than the opposing side, the mechanical

strength can be secured on the opposing side, and the orbit of

an electronic beam of the cathode ray tube can be prevented from



bei ng bl ocked on the side on which the color selection electrode is

ext ended. Wien the nechanical strength of each of the support _nenbers
increases to resultantly reduce the thickness and the di menst Bgsergper304
support nenbers in order to reduce the . weights, a predeterm ned nechani cal
strength can be secured. A color cathode ray tube accordi.ng to the present
'inventio% I ncludes a col or sel ection nechanismforned such that a color
sel ect i obedingr blodizelisorxtipn deIiOW whid c t

support nenbers and a pair of elastic netﬁg?§ %m%gkegﬁiggg 8%$e¥§? %ﬁ%%tlc
menber s iis fextemdedy a hol | ow nenber constituted by a nmenber having an
angul ar- U-shaped section and a closing plate for closing the opening of

the merber havi namihecnangistin bk s 20Etbasal g agoaLlng Lo Lhe

configuration of the color cat Fode ray t AEPRBPES ent
rochan mereas aReLeaRkeoes f@gu]réé*fcele* HaERs he ?%%’ée%%'ﬁi’ﬁ& | ow

mechani smin which each of the
menber Cefigianl the an uIar-U—shaped section and
~ the closing %ﬁ%ﬁg P%rt%$o§ﬁ§§gﬁh dnoPrF%E FenbedudRvEhfy t he

angul ar - ed_s For hIS reasor an increase in nmechanical
‘strength‘"’laé;]g’]i]&g edu ?%%%Q?ﬁpﬁﬂﬁ%) oS+ SFTeReth| ganike sestead of the

col or sel ection gpgg 8ISW] re achleved so that a reduction in weight of
the col or cathodé& r 3 fupd %ﬂ PR CHIBS, @fcogdingetenthe poesent

invention includes a color selection mechanism formed such that

a color selection electrode is extended over a frame constituted
by a pair of support members and a pair of elastic members, _
wherein each of the elastic members is formed by a hollow member
constituted by a member having an angular-U-shaped section and a
~ ¢losing plate for closing the openihg of the member having the

angular-U-shaped section.

According to the ¢configuration of the color cathode ray
tube according to the present invention, the color cathode ray
tube includes the color selection mechanism in which each of the
elastic members is formed by the holiow member constituted by
the member having the angular-U-shaped section and the ¢losing
plate for closing the opening of the member having the angular-
U-shaped section. For this reason, an increase in mechanlcal
strength and a reduction in weight of each of the elastlc "
members of the color selection mechanism are achieved, so that a
reduction in weight of the color cathode ray tube can be

achieved.



A col or cathode ray tube according to the present invention includes a
col or sel ection nechanismformed such that a color selection electrode is
extended over a frame constituted by a pair of support nmenbel QeGRIEPH 2997,
of elastic nmenbers, wherein each of the support nenbers has a '
-substantially angul ar- U shaped section, and a side of substantially

angul ar-U shape on which the color selection electrode is extended is

| onger than an dpp@dbmgcatﬂedeﬁtaprfﬁwalédbdﬂ&iﬂ@okgrtﬁgtﬁggge.@y t ube of
the present- invention, each of the support nenbeérs has the subStantially

angul ar - Ynsteayidens datlodes af dclo® SIS o3 4echSnk QY n.,Jdh§,slde of
the substantially angul ar-u shape on which tﬂ%cgnggﬂ géfé% i%ﬁ?%ﬁ%%ﬁ%ode

s ext endegoliar seheth6ASEToct A NG SASBnd ani cal strength of the
support menbers of the col or , sel ection nggﬁgﬁigﬁg afl %@mgﬁﬁ? LuEedh,

reduced o T aquee e ne pht T L Mt BE RO E ATl o

reduced to reduce the weights, a nec t%rat of a

convent i qihalreGel @acpehecty i can be maintained. In this _manner
a reduction in wei gﬁt bgfﬂtlﬁgs%%gc@et oGE P‘&ﬁ fuBePs tapt il bt Anond@r-BRI EF

DESCRI PTQYy HEcPRAY N I J.1S schemati c_vi ew (perspective view)
of a convenP?@ﬁglggolor ég%%él%%%uﬁ%éﬂgﬁpgﬁFﬁﬁFlaléﬁt%RERJQ%QNtﬂhﬂﬂe Ofl G 2

IS a secty | ;e a ort nber of the conventional color selection
nechanisﬁ??%?'ﬁég ?g?%Ed%é¥%§%%?ﬂ£§ieﬁifoﬂgcéﬁbéﬁtﬁg@@ﬁ is longer than

‘an opposing side.

According to the color cathode ray tube of the present
invention, each of the support members has the substantially
angular-U-shaped section, and an opposing side is longer than
the side of the substantially angular-U shape on which the color
selection electrode is extgnded. ﬁor this reason, an increase
in mechanical strength of the support members of the color
selection mechanism can be achieved. Even though the
thicknegses or the dimensions of the support members are reduced
to reduce the weights, a mechanical strength equal to that of a
conventional color selection mechanism can be maintained. 1In
this manner, a reduction in weight of the color cathode ray tube
can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view {perspective view) of a

conventional color selection mechanism for a cathode ray tube;

FIG. 2 is a sectional view of a support member of the

conventional color selection mechanism for the cathode ray tube;



FIGS. 3A to 3C are sectional views of elastic nenbers of the conventional
col or selection nechanism FIG 4 is a schenmatic view (perspective viewg of
a- col or selection nmechani smaccording to an enbodi nent of t hbDgrergbe 2004
invention; FIG 5A is a sectional view of a support nmenber of the present
dinvention, and FIG 5B is an enlarged view (perspective view) of the
support nenber of the present invention; FIG 6A is a sectional view
(sectional view @1msy 3al t8e3cAard ddi 4), an.elastic _nenher of the
present invention; FIG 6B is arfi%éebtﬁée%ﬁlo%rﬁ%%g gFa??FE He &P DS He

present itheerionentiensd &6D6% tdg hari Lrection; FIG 6Cis a side
view of the elastic nenber of the pf%égﬁ%ékﬁgéﬁpron viewed fromthe

vertical directigig FhGig74 | ional view of the elastic menber
equi pped with a tenperat ﬁré éc%%%%%@% iér)l:'ge"?re(r?r%rs?eﬁf:@’e?El‘P‘S) LEiacaticay of

the el astden RABSr nBAHLRE ] i he tenperature conpensating nenber
viewed fromthe  hor .Bi}%ﬂi’%? ﬁ%@%%;tq:la@ egbpdigent ehethe priesensf a
col or catihode i@y .t ube conprising a color selection nmechanismof the
present invention; FIG 9 is a graph obtained by conparing tension

di stribution of %I%plgé selection, el ectrode of a color selection mechanism
of the present inventPontti ?SEEHEMH Hiaw ofusi snppoTre memeee e rth2004

present invention, and

FIG. 5B is an enlarged view {perspective view) of the
support member of the present invention;

FIG. 6A is a sectional view (sectional view along a line _
A -'A in FIG. 4) of an elastic member of the present invention;

FIG. 6B ;s a side view of the elastic member of the
present invention viewed from the horizontal direction:

FIG. 6C is a side view of the elastic member of the
present invention viewed from the vertical direction;

FIG. 7A is a sectional view of the elastic member
equipped with a temperature compensating ﬁember;

FIG. 7B is a side view of the elastic member equipped
with the temperaturercompensating member viewed from the
horizontal direction;

FIG. 8 is a schematic view of a color cathode ray tube
comprising a color selection mechanism of the present invention;

FIG. 9 is a graph obtained by comparing tension

distribution of a color selection electrode of a color selection

mechanism of the present invention with tension distribution of



a color selection electrode of a conventional color selection nechanism

FI GS. 10A and 10B are sectional views of support nenbers of another

enbodi nent; FIG 11A is a perspective view of an el astic nentddPeadmben2004er
enbodinent; FIG 11B is a side view of the elastic-nenber of another

enbodi ment viewed fromthe horizontal direction; FIGS. 12A and 12C are
“perspective views of elastic nenbers of further another enbodi nent of the

present anysTér WoleddiGn &3Boik$oleSEELA O "“ B 3 B of the
el astic member of FIG 12A DETAILED D%s%‘ﬁéf’?’g%@ ?%é%ﬁREE

EMBCDI MehEchaes gy esent invention is a color selection nechanlsn1for a
cathode ray tube Torned such that a color selection electrode is extended

over a frane congt d Uty of support. nenbers and a pair of

el astic rrerrber s, V\(/r%er eﬁﬁ‘ ?aﬁgﬁ 1%% e sgjzgg?p%l nEHE £ SUPPPREdmBYbgI Aol | ow
menber qgf éﬁ %ﬁ£§§ ne%ber having an angul ar- U-shaped section and a
closing plate or Jﬂﬁnthe openi ng of the nenber having the angul ar-U
shaped section.zﬁﬁg éﬁ:n%Ito t he gﬁesent i nvention, in the above- nentioned
col or sel ection s h G PRTERERGAESr BjeY Lk, an rilasdlissimegbplkapé of

each of the .elastic nenbers consists of a material having a coefficient of

t her mal %&&Eﬂﬁﬁ(ﬁ?ﬁ E&0than 9 1 Decenber 2004
FIG. 11B is a side view of the elastic member of another
embodiment viewed from the horizontal direction; |
FIGS. 12A and 12C are perspective views of elastic
members of further another embodiment of the present invention;

FIG. 12B is a sectional view along a line B - B of the

-

elastic member of FIG. 12A.

DETAILED bESCRIPTION oF THE-PREFERR_ED EMBODIMENTS

The present invention is a color selection mechanism for
a cathode ray tgbe formed such that a color selection electrode
is extended over a frame constituted by a pair of support
members and a pair of elastic members, wherein each of the
elastic members is formed by a hollow member constituted by a
member having an angular-U-shaped section and a closing plate
for closing the opening of the member having the angular-U-
shaped section.

According to the present invention, in the above-
mentioned color selection mechanism for a cathode ray tube, the
closing plate of each of the elastic members consists of a

material having a coefficient of thermal expansion larger than



that of the menber having an angul ar- U shaped section of the elastic
menber. According to the present invention, in the above- nentioned col or
sel ecti on nmechanismfor the cathode ray tube, a tenperature tBagrmzeii2004
menber is fixed to each of the elastic nenbers. The present invention is a
col or selection nmechanismfor a cathode ray tube formed such that a col or
"selection electrode is. extended over a frame constituted by a pair of

support W% thel menpeizr hetinhjashi angeldeqs.shliieiseceach BF the support
menbers has- a substantially angul ar-U shaped section, and an opposing side

i s | ongeelasi@ic anagilebr.of substantially angul ar-U shape on which the col or
sel ection electrode is extended. According to the present invention, in

the above- nentizmeskdialgros @hec pre8efiECigne s &r _ray tube, a
free end of each of the support Eenbers on aﬁg}dg'dﬁpaﬁggﬁﬁgﬁg col or

sel ecti amert BoiddDdDlicy @eietdddni febRgh] ! Lot of .fhe maxi mum
I nci dent angl e of an electronicnbe%n1§%%%@?flng c)qg%gogﬁegéXtLFR%éﬁ?ion,

in the rdBittd QMhenehehofe | on; ﬂgni mfaor.th t hode ray tube,
a free eng of each of Fheasugpobgﬁ%%ﬁﬁggggon a%§? &S c%hggﬁ ¢ %StE%Ior
sel ecti ofefthe&ed rode is bent on an opposing side. The present invention is a

col or cathode ray tube formed such that a color selection electrode is
- extended over a-iﬂé”ﬁ%égéﬁk 9%9%g2§6n29Q4a color selection mechanism for

& cathode ray tube formed such that a color selection-electrode
is extended over a frame constituted by a pair of support
members and a pair of eldstic members, wherein each of the
support members has a substantially angular-U-shaped section,
and an opposing side is longer than a side of substantially
angular-U shape dn which the color éelection electrode is
extended.

According to the present invention, in the above-
mentioned color selection mechanism for the éathode'ray tube, a
free end of each of the support members on a side on which the
color selection electrode is extended is inclined along the
orbit of the maximum incident angle of an electronic beam.

According to the present invention, in the ébove
mentioned color selection mechanism for the cathode ray tube, a '
free end of each of the support members on a side on which the

color selection electrode is bent on an opposing side.

The present invention is a color cathode ray tube formed

such that a color selection electrode is extended over a frame

10



constituted by a pair of support nenbers and a pair of elastic nenbers,

I ncludi ng a color selection mechanismin which each of the elastic negBers
is formed by a hol | ow menber constituted by a menber having apecember 2004
angul ar- U-shaped section and a closing plate for closing the opening of
the nenber having the angul ar-U shaped section. The present invention is a
col or cathode ray tube fornmed such that a color selection electrode is

extendedFGWEFiﬁuFﬁdnbYCQHBQiILﬂfﬁbdppdrtpmbmbgissgﬂ@ogtpggpbfg§ﬁ%@Qﬁg pai r
of elastic -nenbers, including a color selection nechahismin I'ch each of

the suppdEibessbeischading subsdant istllertavgunatn p ' and an
opposing side is longer than a side of substant%gfgé gﬁdﬂﬁ%%{%ﬁgﬂaﬁg on

whi ch t hé&heokdrssetenthbers electgraid by 8x gmggg.mg&&r%os%%&tfaaaegg_ o
S i ew

enbodi mrent of the present invention, a schematic View (pe

of ‘a_col & msabedt havingeab a0 R1aghar s6aLEOMC L2V, Lube.. The, col or

sel ection nechanism11 is called an aperture gri FnGr PL&F8ct i on

mechani sifiok, caokiagethé kshdrpt [ stituted by a pair of opposing
support menbers 2 gﬁﬁ gﬂéndIgi6§{F§%$mgpgg?i%aﬁ%ﬂ%eF%g4a%éa}q;ﬂﬂelded to be

ext ended shhgbwesachobh, t he ends of the support nmenbers 2 and 3-is
arranged, and a nmask nenber, i.e., a color selection electrode. 10 having a

| arge nunmber of ghit sl I beam apertures 9 aligned between the
opposi ng suppor t nenggéggggaﬁé?%ﬁﬁ%oqlﬁ§ flcPiEEc%ﬁ%BQd?ORﬂN tube formed

such that a color selection electrode is extended over a frame
constituted by a pair of Support members and a pair of elastic
members, including a color selection mechanism in which each of
the support members has a substantially angular-U-shaped
section, and an opposing side is longer than a side of
substantially anéular—U shape on wﬁich the color selection
electrode is extended.

FIG. 4 shows, as an empodiment of the present invention,
@ schematic view (perspective view) of a color selection
mechanism for a color cathode ray tube.

The color selection mechanism 1 is called an aperture
grill. 1In the color selection mechanism 1, a frame-like metal
frame 6 constituted by a pair of opposing support members 2 and
3 and a pair of elastic members 4 and 5 welded to be extended
between both the ends of the support members 2 and 3 is
arranged, and a mask member, i.e., a color selection eléctrode
10 having a large gumber of slit-like electron beam apertures 9

aligned between the Opposing support members 2 and 3 of the

11



nmetal frame 6 along one direction, i.e., a horizontal direction (direction
X) on a screen is extended. The col or selection electrode 10 is constituted
by a metal thin plate consisting of, e.g., a stainless naterihPecembert20g4
color selection electrode 10, a |arge nunber of narrowbelt- like grid
elenments 8 are aligned at a predetermned pitch in the above direction,
‘and each of the long slit-like electron beam apertures 9 is forned between

adj acentmegrdld fatamee 6t al8ngnohdedivection) did.ecti poridbhesii @Prdde X t he
screen. In this enbodinment, in particular, the support nmenbers 2 and 3 and

the el astdirewier X)4oand beg@datis Ubitkhddip frame 6 are processed by
press nol ding to have U-shaped sections, respectively. In addition, a

reinforcing pl atghelZdlorvekededtdsndel bdrdde &b .o'ﬂ%tgftu%aﬁrggfaghe

el astic nenbers 4 and 5 each_having an angul ar-U- shaped Sec

Ind o o o araed DrencoronoTseiRpOL, Y 3 PAi s Be PR Rber < an

and a an enlarged view of main pa . % and 3
3 Shonid &Gy SBadBiOhibgponl 1he sl ihataned section ol each
Wl be T G ehRolR f B S P &, eSS RNz p LF SO T Hh P o be
| onger LA 0 r RNk aRd CLERILE B £5hd 18 45" BESOLON Skection 12
’ apertures 9 is formed between adjacent grid elements 8 in the

vertical direction (direction Y) on the screen.
In this embodiment, in particular, the support members 2 )
' and 3 and the elastic members 4 and 5 constituting the frame 6
are processed by press molding to have U-shaped sections,
respectively. | |

In addition, a reinforcing plate 13 is welded as a 1lid
to an opening of each of the elastic members 4 and 5 each having
an angular-U-shaped section.

A sectional view bf each of the support members 2 and 3
is shown in FIG. 5A, and a an enlarged view of main part of each
of the support members 2 and73 is shown in FIG. 5B.

In addition, of the angular-U-shaped section of each of
the support members 2 and j, a portion 11 on a side on which the
color selection electrode 10 is extended and a portion 12
opposing the portion 11 will be requlated as follows.'

1) The portion 12 (length 12) is formed to be longer than the

portion 11 (length L1l) on the which the color selection

12



el ectrode 10 is extended. nore specifically, L1 < L2 is satisfied. 2) A

di stance DY is set between an end face 11A of the portion 11 on the side
on which the color selection electrode 10 is extended and a dPegambasZ@09A
of the slit-like electron beam aperture 9. As this distance DY, 2 nm or
nore is preferably secured over the entire area of the color selection

"el ectrode 10. A sectional view (sectional view along an A - A portion in
FIG 4) eleetrodeofld e ekashiledneniters dperifirdisyshownd ny LG 6A A side
vi ew obtai ned by viewing the elastic nmenber in a horizontal direction
(directisat}fismishown in FIG 6B, and a side view obtained by view ng the
el astic nenber in a vertical direction (direction Y) is shown in FIG 6C

Each of 2he ®ldbgtianceemiyens 4ednNBebwbén 05t MIE a%lég ﬁ“;?ﬁt :[tl&@fﬁgféféﬁ bed

-above, the reinforcing plate.13 (closing plate

angul ar - 11 chagied RNOAIwhiBht Bhe cHPRFRESe1d08 & %ﬁteicﬁcr%gbihea d the

reinforcing plate 13 forma hollow square section shape. 1 upport

mb dx PR f4 Of t d ti f
cach of Che Sabie o MESche bE SROGE B TriRG SUerEEPRORCHI racti on

, and rti,@n CR: ' noger at e curve ,are farnmed. at
;%rtions&ﬁ%gﬁﬁh%pﬁbsﬁ%i%Hggmﬁégggbﬁg gﬁbp M RS 2SaRge3°5RR1Y i xed to

f t QSR ti dith tral ti o 13 1
Dgggkgeﬁa%aggé fl%%ee@gtggé 5923 89 the(%oeg}'g%légﬁiohoglecgrode

10.

A sectional view (sectional view along an A - A portion
in FIG. 4) of each of the elastic members 4 and 5 is shown in
FIG. 6A. A side view obtained by viewing the elastic member in
a horizontal direction (direction X) is shown in FIG. 6B, and a
side view obtained by viewing the eiastic member in a vertical
direction (direction Y) is shown in FIG. 6C.

Each of the elastic members 4 and 5 is occluded such
that, as described above, the reinforcing plate 13 (closing
plate) is fixed to the angular-U-shaped opening. In this
manner, the elastic member and the reinforcing plate 13 form a
hollow square sectional shape.

The support members 2 and 3 are fixed to the upper
surfaces of the end portions of each of the elastic members 4
and 5 in the vertical direction (direction Y), and curved
portions each having a moderate curve are formed at portions
before positions where the support members 2 and 3 are fixed to

form steps between the end portions and the central portion. In
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addition, the ends of the elastic' nenber are opened in the vertical
direction (direction Y). The elastic nenbers 4 and 5 and the ﬁlnfqﬁflag
pl ates 13 may consist of materials which are different fromé FO0%,
may consist of the sane material. The sectional shape, the material, and
the coefficient of thermal expansion of the reinforcing plate 13 are
appropriately selected in accordance with a predetermined tension or the
char act edidéiiitdonef thcends oflechaelashec Teebeel af@r@ﬁbéugewlﬁ& 8gel3 can be
fixed to the elastic nenbers 4 and 5 by, e.g., so-called Tig welding,
i.e., lavertineldidngectben nudthesctifonvel)ded points is appropriately changed
dependi ng on the tension of the color selection electrode 10 and the

characteristics ahet beaselormemdwsie; ray tsubgg éﬁﬁt PSlHE?P@{Tf%l"ﬂe%ed

p0|nts with the reinforcing .plate 13 is large, e angula

section danmag poayest eer rﬁéﬂé@ﬁﬂé’gﬁﬁ)&the ?%dgl{fgfeﬁﬁ f&{‘%{é 93' es 13

and the elastic nenbers 4 and be me 0 eac

entire | @0y bBnkRsE o£aSkKe %EEQ § ccost of welding nay |ncrease
t he nechanica? trengt% of the é? astic nenbers 4 and 5 advant ageously

the o asiic monbars JCanioRer prady dRCHE %?9 W5 BB <o iRt ¢
views Whet 3nbefRe" kphfs LARSNSEld YL TR orC1ng p%aggcf§¢§¥e2004
’ appropriately selected in accordance with a predetermined
tension or the characteristics of the cathode ray tube.

The reinforcing plates 13 can be fixed to the elastic
members 4 and 5 by, e.g., so-called Tig welding, i.e., laser
welding.

The‘numbér of welded pointé is appropriately changed
depending on the tension of the color selection electrode 10 and
the characteristics of the color cathode ray tube.

As the number of weldea points with the reinforcing
plate 13 is large, the angular-U-shaped section can be prevented
from being extended.

The reinforcing plates 13 and the elastic members 4 and
5 may be welded to each other over the entire length. 1In this
case, although the cost of welding may increase, the mechanical
strength of the elastic members 4 and 5 advantageously increase.

A temperature compensation member (STC) may be fixed to
each of the elastic members 4 and 5. For example, FIGS. 7A and

7B show schematic views when a temperature compensation member
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14. is fixed to each of the elastic nenbers 4 and 5 shown in.FIG 6A and
6B. As shown in FIGS. 7A and 7B, the tenperature conpensati on nenber 14 is.
fixed to a surface of the reinforcing plate (closing plate) 4

opposite side of the angul ar-U shaped el astic nenber 4 or 5. $e89n5$F2004
ténﬁerature conpensati on nenber . 14 consists of a material, e.gd., SUS 304
having a larger coefficient of thermal expansion than the elastic nenbers
4 and 5 éFonS|st|n -of an SCM based steel nmaterial). In this manner, each
of the ethsts cflﬁ;eﬁib Pseachnef sthrselas thiormeabessr dcandeS sthmm J'IIhEE’IG.
tenperature increases,. since the expansion of the tenperature
conpem%ﬁﬁcﬁﬂQmﬁber 14 is larger than the elastic nmenber, stress
internally pressing the support menbers 2 and 3 fixed to each of the

el asti ¢ menbers A5 mbdwh s FHederahesnd Tie, shectemperyesras reaction force
agalnst the expansion of the color selection electrode 10 caused by the

.i ncr easecdmpensatdoat membesol4 hié thedypanrsisarrabet Be €0 Ofelrﬁfdl%‘itﬂgon
el ectrode 10 can be suppressed. Mre specifically, when the tenperature

conpensagiliate (olokdnglplatefi k®don e dpiddhiet BEqeOLET 58! eﬁﬁ%}i ectrode
10 "expands in a bl ackening process, thé elastic nenbers-4 an zgﬂ%re

cont ractsitapnd WlaskiEeinghbet f £Cor 9. MR iden §g§§tgkﬁe ; ! ope

expansi on of the color selection electrode 1 Fur n an operation

of 'the amhgiercauhedasiaystybea ik 110d glhe stgl 964SRLEEL o R 0de 10
coefficient of thermal expansion than the elastic members 4 and
5 (consisting of an SCM-based steel material).
In this manner, each of the elastic members 4 and 5 has B
a bimetal structure. When, the temperature increases,.since the
expansion of the ﬁemperature compensation member 14 is larger
._than the elastic ﬁember, stress internally pres;ing the support
- members 2 and 3 fixed to each of the elastic members 4 and 5 is
generated. The stress serves as reaction force against the
expansion of the color selection electrode 10 caused by the
increase in temperature, so that the expansion of the colér
selection electrode 1ﬁ can be suppressed.
Moré speciﬁically, when the temperature compensation
member 14 is fixed, even though the color selection electrode 10
expands in a blackening process, the elastic members 4 and 5 are
contracted by the bimetal effect to make it possible to moderate
the expansion of the color selection electrode 10.

Furthermore, in an operation of the color cathode ray

tube, even though the color selection electrode 10 is deformed,
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the elastic nmenbers 4 and 5 are contracted by the binetal effect to nake
It possible to,correct the color selection electrode 10. In addition, in

pl ace of the tenperature conpensation menber 14 fixed to the YBgefroperidfgs
plate 13 as shown in FIG 7, the reinforcing plate 13 having the
configuration shown in FIGS. 6A and 6B nmay consist of a material having a
coefficient of .thermal expansion |arger than that of the elastic nenbers 4

and 5 aklienajastio mewharsad antiesparat 668t EQFREN I 1194 %&h%%h?'efk@c{his
case, when a tenperature increases, the expansion of the reinforcing plate

13 is | atgemakbait thess XRARS @brebethens! aside @@@Ji%n“e%gé a@nggt he.
sane stress as that in the case shown in FIG 7 Is generated. R Schematic

vi ew (perspecti venva@d S Nt »1R2E! o¢f +hBCrahdiS] f ol aor_.cat hode
ray tube conprising the color g%lect?on necﬁ%%ﬁ%#h i é%Fﬁgtlon

cont | gur abarof thifeq WAk nEBLSINNLIAEI( . duffis golor jcat hode

ray Fube,31, a fluorescent surface not “ sho I's
Phe. col of "acr ouTortthd Mo A, nRY S hCEoR o bt ey SPeon s 8265 anged
b e, 5, HECES AR e bl RREERF s W e gag e T o
oor e PRSaRE BARth 00 A, ARG e M S RebeandSod
) 5 and may also serve as a temperature compensation material.
In this case, when a temperature increases, the
expansion of the reinforcing plate 13 is larger than the
expansion of the elastic members 4 and 5, and the same stress as
that in the case shown in FIG. 7 is generated.
A schemaﬁic view (perspectiﬁe view showing a part of the
inside) of a color cathode ray tube comprising the color
selection mechanism 1 having the configuration of this
embodiment is shown in FIG. 8.]
In this color cathode ray tube 31, a fluorescent surface
(not shown) is formed in a panel portion 31la férmed on the front
surface of the cathode ray tube body, and the color selection
mechanism 1 having the above configquration is arranged to have a
predetermined interval in oppdsite to the fluorescent surface.
An electron beam EB emitted from an electron gun 32

arranged at a neck portion 3lc of the cathode ray tube body is

guided to the fluorescent surface through the electron beam

apertures 9.
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The panel portion 31a and a funnel portion 31b of the cathode ray tube
body consist of, e.g., glass, and the panel portion 31la and the funnel
portion 31b are connected to each other by a sealing portion B3Beggnber 2004
constitute the cathode ray tube body. The col or cathode ray tube
conprising the color selection nechanism 1 having the above configuration,
so that the nmechanical strengths of the support nmenbers 2-and 3 and the
el astic menbers #hgnpagebfpericidn i Gndf at iennel oposel®etinn ofmeglani sm 1
are increased. For this reason, even though the thicknesses and the
dinensioﬂ@tbbdeheayuppbetbodyﬂmansi%tand,Se.gnd gngsgjegﬁd(%héﬂ%gggis 4 and 5
of frame 6 are reduced. to reduce the weight of "the color seléection

mechani siportipnedeteand nette frelAN iR iShl 8NBt e CAPMRESRE WL achS 2
result, a reduction in weight. of the color cathode ray tube 31 can be

achi eved.otheer bffonesegV iy thudiod hg Q@I@&nggigggé Eé?’é&gﬁ%dé DSLERERE in
size, an increase in weight can be suppressed. urthernore, the“inpact

- resi stantedgf, the color cathode ray tube can also be inproved. The col or
sel ection nmechanism 1 having the above configuration and a conventional

col or selection hagt | LG. 1 were conpared with each other
with respect to q?%eé?%ﬁg}éﬁr%ﬁg%rl u&ﬁ@ﬁSCSFPFﬁng%I € & on

el ectrodee1 40+18H0BERERI SR P HIVAGHP UhdI aBOSC8Shr HudalRSEY £R204

the mechanical strengths of the support members 2 and 3 and the
elastic members 4 and 5 of the frame 6 of the color selection
mechanism 1 are increased. For this reason, even though the
thicknesses and the dimensions of the support members 2 and 3
and the elastic members 4 and 5 of frame 6 are reduced to reduce
the weight of the color selection ﬁechanism 1, predetermined
mechanical strengths can be secured.

As a result, a reduction in weight of the color cathode
ray tube 31 can be achieved. |

Therefore, even though the color cathode ray tube
increases in size, an increase in weight can be suppressed.

Furthermore, the impact resistance of the color cathode
ray tube can also be improved.

The color selection mechanism 1 having the above
configuration and a conventional color selection mechanism 51
shown in FIG. 1 were compared with each other with respect to
the tension distributions of the color selection electrodes 10

subjected to a blackening process.
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A col or selection mechanismof a 29-inch color cathode ray tube was
nmeasured. In each of the color selection nmechanisns 1 and 51, a tension

di stributions between both the ends (-257 mm and +257 mm) of 1R&ceBpey;2004
sel ection electrode 10 in the horizontal direction (direction X) is shown
in FIG 9 as a relative value. The conventional col or selection nechanism
51 is represented by a mark + (line 1), and the color selection nechanism
1 according to t%ec%i/@éeﬁﬁlq%ﬂm mechasismpofsent Bedityh aoTerk cAthbise 11).
Wth reference to FIG 9, although the color selection nechanisml

accor di nB2Y 4R yaeg@asunedent i on had a tension slightly different from
the tension of the color selection nechanism51 due to a reduction in

wei ght of the colmreasi exf ite cwdchasbisvtioredie tifd q ange sl dynot
adversely affect the characteristics of the color cathode ray tlbe. It was

confir metensien distesibuwtd dnendietwedhShotHULAO eyl A t gige ccording
to the enbodi nent descri bed above, since the sectigégﬁbgﬁtﬁgasﬂ%%ﬁrt

menber s Empnolf 3l &cdRAE seie , i 6ol rengths, of the support
2] sdizlraned. o BerrH8S AP G tl‘feheh%ggggmzai

nmenbers 2 and 3 can be increased. The sections of nmenbers 4

and 5 ar@ireceidh adiaRRdbicand)t he ERL oiﬁiﬁ%.plétﬁ%zr%%_eghgaarra ed at the

openi ngs of the angul ar-U shapes to close't arigu g8 v 'rs, so

that the mechanimgl sdmwilithaal cb38-eLaRLLE: SERENS 18, Qegenber 2004
represented by a mark 4 (line I), and the color selection

mechanism 1 according to the present invention is represented by

a mark M (line I1I). -

With reference to FIG. 9, although the color selection
mechanism 1 according to the present invention had a tension
slightly different from the tension of the color selection
mechanism 51 due to a reduction in weight of the color selection
mechanism 1, and the difference did not adversely affect the
Characteristics of the color cathode ray tube. It was confirmed
that a desired tension distribution could be obtained.

According to the embodiment described above, since the
sections of the support members 2 and 3 are made U-shaped, the
mechanical strengths of the support members 2 and 3 can be
“increased.

The sections of the elastic members 4 and 5 are made U-
shaped, and the reinforcing plates 13 are arranged at the
openings of the angular-U shapes to close the angular-U-shaped

members, so that the mechanical strengths of the elastic members
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4 and 5 can be increased. The rigidity of the frame 6 can be increased by

i ncreasi ng the nmechanical strengths of the support nenbers 2 and 3 and the
elastic nmenbers 4 and 5. That is, the mechanical strength caniBecembenre0das
strong as the conventional support nenbers 52 and 53 and the elastic
menbers 54 and 55, even if the thicknesses tl and t2 of the support
menbers 2 and 3 and the elastic nenbers 4 and 5 are thinned. In this
manner, téh@ndhbckansbesitdredsbd.2 of the support nmenbers 2 and 3 and the
el astic nenbers 4 and 5 are reduced while keeping predetermned rigidity

of the frane 6, and 2igiedtetdPncid meights of it pga%gg?gageﬁia&be achi eved.

In place of the reductions of the thicknesses t 0 e support
menbers Znetdagiagdthdensdgstia r a | ongi tudi nal and | ateral
di mensi ons (hi TGP, “ho. MG an%thgeg}:eln%%ésargg r%’e‘ﬁu%%l,g% DRRes Zoditt i on

in veight3 gaR 8hs0cPsst AE Mh&MSs:s 9 NGe secondarily processed solid rods or
pi pes (seam welded pipes or seam ess pipes) are not used for the elastic

menbers 4 and 5, qk.QeXpPENS] ener.al -purpose materials can be used for
the ol astic membalatsisn the ‘ig&%&‘ﬁ%ﬁﬁg’ﬁf\%‘ FAD PgnsSpeurRtiaied while
suppr essi e.go of materials from increasing. Since the materials or
t he Iike#%?obﬁeage?h RN R gt P§phers 52 and 53 and the

elastic members 54 and 55, even if the thicknesses tl and t2 of
the support members 2 and 3 and the elastic members 4 and 5 are
thinned. |

In this manner, the thicknesses tl1 and t2 of the support
members 2 and 3 and the elastic members 4 and 5 are reduced
while keeping predetermined rigidity of the frame 6, and a
reduction in weiéht of the frame 6-can be achieved.

In place of the reductions of the thicknesses t1 and t2
of the support members 2 and 3 and the elastic ﬁembers 4 and 5,
longitudinal and lateral dimenéions (hl, d1, h2, d2) and the
like are reduced, so that a reduction in weight can also be
achieved.

Since secondarily processed solid rods or pipes (seam
welded pipes or seamless pipes) are not used for the elastic

- members 4 and 5, inexpensive and general-purpose materials can

be used for the élastic members 4 and 5. A reduction in weight
can be achieved while suppressing the cost of materials from
increasing.

Since the materials or the like of the reinforcing
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plates 13 of the elastic nenbers 4 and 5 can be changed depending on the
characteristics required by the color cathode ray tube, the degree of
freedom of the design of the color cathode ray tube becones hPgtemies 2004
addition, since the support nenbers 2 and 3, and the elastic nenbers 4 and
5 have U shaped sections, the support nenbers 2 and 3 and the elastic
menbers 4. and 5 can be easily forned by bending steel plates. Therefore,
when nenBEtedd ®f thehepedticcnenbernot HRYVSr aant b’b%ﬂ&ﬁ%@& are prepared,
t he nenber can cope with the franmes 6 of all types of coldr cathode ray

t ubes bylePeRHing omonhg bhera&:zesi@{icﬁélereﬁjtﬁ%ﬁoByggﬁg‘hggﬁé%ﬁé%ﬁe%%and a

stock of materials can be shortened. Since the p I S not

used forrahetuls asthec degiber 6£f4f286836m & HRARLR race f renovi ng dust
generated fromthe inner surface of the pipe neeggﬁo?%bgﬁeagéﬁ ed. Mre

speci f i ceadthyddafar Qu@esb@@bm@gaﬁfglil_s bent to form an angul ar-U shape,
dust can be renoved in advance. Théereafter, even though wastes are

generated in thern berditigndr Q4RSS e s_can be easily_renpved before
the elastic menbers 4 and 5 are cgﬁgiﬁﬁgﬁio gEF%?ngoFBFna-iWQHEE?13.

Si nce t hel g of elhagtjzc r and 5 are opened, no gases are
sealed .in the elégﬁ*%?sngnéggsszﬁgﬁﬁ é%éhﬁ?é% 5385&88g'2§bﬂ support

members 2 and 3 and the elastic members 4 and 5 can be easily
formed by bending steel plates.

Therefore, when membefs haﬁing U-shaped section and
several thicknesses are prepared, the member can cope with the
frames 6 of all types of color cathode ray tubes by changing
only the sizes of the electron beam apertures 9, and a stock of
materials can be éhortened.

Since the pipe shown in FIG. 3 is not used for the
elastic members 4 and 5, a cleaning process fof removing dust
generated from the inner surface of the pipe need not be
arranged.

More specifically, before a steel plate is bent to form
an angular-U shape, dust can be removed in advance.

Thereafter, even though wastes are generated in the
bending process, the wastes can be easily removed before the
elastic members 4 and 5 are combined to the reinforcing plates

13.

Since ?he ends of the elastic members 4 and 5 are

opened, no gases are sealed in the elastic members 4 and 5.
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Therefore, unlike a case using a pipe, a gas releasing hole need not be
formed. For this reason, a process of formng a gas releasing hole, a
process of gas rel easing | eakage check, a piping process, a igPerembeszOfd
process, and a hole sealing process can be omtted. Subsequently, as

anot her enbodi rent of the present invention, other configurations of
support nenbers will be described below FIGS. 10A and 10B show secti onal
vi ews of the support nenberi. f a color selection mechanism A support
menber 21 shown THEF9TETey0AN F-?%ﬁeat FRSQUPPEIT 2 Rdififor @ ZasntteBeshdom in

FI G 5,H§gﬁﬁgﬁ§$ tion 11 on a _side on which a color selection electrode 10
is exte NS PRoAOTMSd o ppBRY ehishergsman,oa procAskr ef BoriRA of

t he opposing portion 12 is elongated along the orbit of an el ectron beam
EB havi iy 93 TRbEaRIAY hAdPdedt PEPCRss ehdjds delemsdnal deakaye pheck) el to
the orbit. In this manner, the free end 12A is elongated along the orbit
of the et RIRUH REOVCEB havPAY rémovingd muodess,demd angbee se@lifigt the
opposing portion 12 is bent to have a V shape. For this reason, the
mechani cg¥ogassenmrh bef omhetedposi ng portion 12 can be nmade hi gher than
“that in the case in which the opposing portion 12 is straight as in the

support menbers ShbEwiugnsigynasi anbtker Sembdk {rkkhiS WP UHe FRBREAL22 shown in
FIG 10B, a free end 21 1 Decenber 2004

invention, other configurations of support members will be

described below.

FIGS. 10A and 10B show sectional views of the support

‘members of a color selection mechanism.

A support member 21 shown in FIG. 10A, like the support
members 2 and 3 shown in FIG. 5, has a portion 11 on a side on
which a color selection electrode 10 is extended and a portion
12 opposing the portion 11.

A free eqd 12A of the opposing portion 12 is elongated
along the orbit of an electron beam EB having the maximum
incident angle, and is formed almost in parallel to the orbit.

In this manner, the free end 12A is eloﬁgated along the
orbit of the electron beam EB having the maximum incident angle,
so that the opposing portion 12 is bent to have a V shape. = For
this reason, the mechanical strength of the opposing portion 12
can be made higher than that in the case in which the opposing
portion 12 is straight as in the support members 2 and 3 shown

in FIG. 5.

In the support member 22 shown in FIG. 10B, a free end
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11A of the portion 11 on the side on which the color selection electrode
10 is extended in the support nenber 21 shown in FIG 14A i% ent to&E{d
the opposing portion 12. In this manner, when the free end 110FEMRE]<004
toward the opposing portion 12, the nechanical strength of the portion 11
on the side on which the color selection electrode 10 is extended can be
I ncreased. For this reason, the nmechanical strength of the support nenber

22 can bélAerie Higlportibanllhosethé &hee SHDPAiCHTRNREES]13r 88fedLShpWn in
FIG 5. Subsequently, as still another enbodi nent of the present

i nvent i oglectmoideer (cdsf egueatibaninf tBa SlFSIHC HERFRGY 3“‘5155?% igeffclsi bed

below. In the previous enbodi mrent shown in FIGS. 4 an portions of

the stepdlAnid e astiaedmeRbesspdsH derately curved shapes. In
this enbodi ment, as shown in a %%rsp@gﬁgy§§¥$gﬁﬁﬁn FIG 11A and a side

view in a horizom alhi@ m@ehben ﬁﬁbgeghgofrgg eﬂéliiﬁi&sé %Pﬁ2@8%525}£ﬁﬁenber

menber 23 is straightly forned, an portion

23 are €&} r:penghcu I . ai,aght rtion. 23A. As shown in
Fra o1 TP PEnhes pottiepl 807 EAE Metfalicd! RriindtRl ot fngopbrbhet ook

menber o0 et g et entehochdre8lof! dlledian Weatrodendfoifs 4 and 5 of

menber 23 .having this configuration,

the prevépus &P UL 1ndfedsBgcenber 2004

For this reason, the mechanical strength of the support
member 22 can be made highér £han those of the support members 2
and 3 shown in FIG. 5.

Subsequently, as still another embodiment of the present
inven£ion, another configuration of an elastic member will be
-described below.-

In the previous embodiment shown in FIGS. 4 and 6, the
portions of the steps in the elastic members 4 ana 5 have
moderately curved shapes.

In this embodiment, as shown in a perspective view in
FIG. 11A and a side view in a horizontal direction (direction X)
in FIG. 11B, an elastic member 23 is straightly formed, and end
portions 23B of the elastic member 23 are elongated
pPerpendicularly to a straight portion 23A. As shown in FIG.
11B, support members 2 and 3 are fixed to the end portions 23B
elongated perpendicularly to the straight portion 23A. |

Also in the elastic member 23 having this configuration,

as in the elastic members 4 and 5 of the previous embodiment,
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t he nenber 23 having an angul ar- U-shaped section is conbined to a
reinforcing plate 13 to constitute a hollow el astic nenber 23._ For tg%ﬁ
reason, a reduction in weight of the elastic menber 23 can beP&ETRE;&P04
Even t hough the thicknesses and the di mensions of the -elastic nenber 23
are reduced, the nechanical strength of the elastic nmenber 23 can be
secured. In addition, in conparison of the hollow nenber shown in FIG 3,

the el astlie memtzar 233hhesnyhenf ahgwrvd Ao adapiages: iThatsi of
materials can be reduced, and the nunber of = steps één %g rgﬂ%@@ﬁ§g§5

om ttinga arelefunidigigPpREess 1 3at 8! 86888 t?fe fPHY &l gas l'e,
and the |iKke. Subsequgntially, as stil% aﬁ%t éghggﬁgggﬁgﬁégoﬁgﬁﬁgg esent

i nvent i gfor tHild I@ygme,r C ' [ . i.C nber_wiJll b
descri bed bel ow. In the Srge?gﬁgigéﬁ%gfﬁ%ﬁﬁﬂéﬁgaﬁ%ﬁne&? }c4m%ﬂ%e%1f}he

openi ngse r- ap t l.ast,j.c nenbers 4. and.5 are forned

on the lgﬁiﬁkgﬁggﬂ%ﬁb?ﬁeugg §r€§%€ %t€%%qﬁ§§%§ﬁ§§ﬁslan ntRpcligensions o

surface I Ny shde_of the cathqde ray. tuhe, and the

reinforé?ﬁ&gp éﬁés @F&B Fxgg ?getﬂ%%% iﬁg§?“EéBﬁPFEG;aFFBﬁ%9?% *hi ch

t he openi : naul ar-U shapes may be forned on other surfaces of the
S e 10 B L ERORS Ly |

el astic nenber or selection electrode side (

f1 uorescent surffce <§3§ of the cathode ray_tube) and a side surface can be
used. In any conl?jﬁf 'S, 17 F@Wﬂ?ﬁ%ﬁ?%ggﬁr%ﬁ%a@Ril?ﬂD@@@#ﬁ@rshgﬂﬂ in

FIG. 3, the elastic member 23 has the following advantages.

That is, the cost of materials can be reduced, and the number of
steps can be reduced by omitting a cleaning process, é process
of forming a gas releasing hole, and the like.

Subseqguentially, as still another embodiment of the
present invention, still another coﬁfiguration of an elastic
member will be described below.

In the previous embodiment shown in FIGS.lé and 6, the
openings of the angular-U shapés of the elastic members 4 and 5
are formed on the lower side of the color selection mechanism 1
in FIG. 4, i.e., a surface on the electron gun side of the
‘cathode ray tube, and the reinforcing plates 13 are fixed to the
openings. |

Configurations in which the openings of the angular-U
shapes may be formed on other surfaces of the elastic member,
i.e., a surface on the color selection electrode side (
fluorescent surface side of the cathode ray tube) and a side

surface can be used. In any configurations, a reinforcing plate
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may be fixed to close the opening. For exanple, as shown in a perspective
viewin FIG 12A and a sectional viewalong aline B- Bof FIG 12A in
FIG 12B, an arc-like elastic nember 24 is formed such that a S&F§mReE 20R4a
col or selection electrode side is an opening of the angular-U shape, so as
to fix a reinforcing plate 13 to this surface. In this case, when the
material of the reinforcing plate 13 has a coefficient of thernal

expansi ofagnie | £ixedhamw tdiatseothet bpenbhgri al of the el astic nenber 24, the
bi metal eff.ect described above is generated to make it possible to

suppress expansFon efanigle CelsOkhoehethi 8NpSLEELELER JikvwAddl Fi8N. 158"
exanpl e, as shown in a perspective view in Fl 12C, a contiguration in

whi ch a ahdeassedatengl ARwAalonki ke1ghashi ¢ FRIP&ITR5 1bs 2 ﬁfg.“i W of an
angul ar-U shape, so as to fix a reinforcing plate 13 to the srde surface.

The el ashhCaf@uDeke NaMi NG ARcaBEY! 2k - bk SEERRM Sﬁféﬂg@ 152 pﬁgf%%éé% dto

t he angul ar shape. A shape in which a portion ‘exce dais

Fowever ColvEceSledeRt, RCBhenR108! fo & il S B Bfgtlafthe”

However, since a spring to to a pa

o i cnerRBeTr8 e XS LB W SR GEpkAEG BRtS TEIY 1oi® shRfagen bf the.
enbodi nents desckj bed. above, the present, invention is applied to the color
sel ecti on machanlﬂs}mE l%fcoaasr?’ apsft 5?13 BrEpFig p%ki%‘%\/rﬁeclﬁlfpﬁé’léal Btate

selECtiOTBELSQtQOggéffEé%Eﬁ% %%C%Eggkafogépansion smaller than that of

the material of the elastic member 24, the bimetal effect
described above is generated to make it possible to suppress
expansion of the color selection electrode.

In addition, for example, as shown in a perspective view
in FIG. 12C, a cénfiguration in whiéh a side surface of an arc-
like elastic member 25 is an opening of an anqgular-U shape, so
as to fix a reinforcing plate 13 to the side sufface.

The elastic member having an angular-U-shaped section is
not limited ta the angular shape. A shape in which a portion
except for the opening is curved (curved-U~-shape, part of an
arc, or the like) may be effected. However, since a spring to
be fixed to a panel pin or a temperature compensation member are
welded to the elastic member, at least a portion to which the
elastic member is welded is desirably flat.

In each of the embodiments described above, the present
invention is applied to the color selection mechanism 1 of an

aperture grill type in which the color selection electrode 10

24



has the slit-like electron beam apertures 9. However, the present
invention is applied to a color selection nmechanism having 3qﬁther
configuration in which, for exanple, electron beam apertured HeFEber 2004
slot-like shapes or circular shapes, so that the nechanical strength of
the frame can be increased. The present invention is not limted to the
enbodi nents descri bed above, and various configurations can be effected

wi t hout hkspartie red ift~drikehelepiroh, beall geanarels the pogeest, mwention.
Havi ng descri bed preferred enbodi nents of the present i nvenfion with

ref er encesedant himvaardonanyi Bgpliali £9% dd1ds steqect&%oﬂnﬂ@r’:r@&ng&nt hat the
present inventionis not limted to the above-nentioned e I ments and

that varh®esnghareseraednraBdirbteshi PSaEah Pe o"rff;i%%nithgi&éﬁr one

skilled in the art w thout "departing from the Spl or "sCope o

IJIesent el VAHE I QT A5 h@%' Bﬁgt' le@ee@%s{; rmc am uldc g?{ é gg odgh‘?' 2004

What is clainmed 1s: 1. A color sel

tube foryprd t I I el ectr de . s _extended over a
frame constltutedﬁgﬁ'g%rgﬁ %éfagugﬁérf)ﬁﬁﬁﬁﬁyk End g 83??8 of elastic
nmmmx wher ei Ia cnmma is formed by |1 ow nmenber
constituted by gm?rr% E%fe \31% = ﬂ‘oﬂnbﬁlﬁ? M&%E&‘ﬁ waaﬁam%nte%os. ng
plate -- égc qgo |Q§)the opening _of. the. nmenber haV|n% t he angul ar -
U shaped 'S¢ ribed above,” and” various con igurations can be effected
without departing from the spirit and scope of the present

invention.

Having described preferred embodiments of the present -
invention with references to the accompanying drawings, it is to .
be understood that the present invention is not limited to the
above-mentioned embodiments andlthaﬁ various changes and
modifications can be effected therein by one skilled in the art

without departing from the spirit or scope of the present.

invention as defined in the appended claims.
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. ol or selection mechanismfor a cathode ray tube according to claim
i, Jﬂgrgin the closing plate of each of the elastic menbers c8n3|sés of .a
mat eri al having a coefficient of thernpllexpan3|pn Iarger-that e¢riebayf200Ke
menber having an angul ar - U-shaped section of the"elastic nenber. 3. The
col or selection nechanismfor a cathode ray tube according to claiml,
wherein a tenperature conpensation nenber is fixed to each of the elastic
nmenber. 4. A color selection nmechanismfor a cathode ray tube fornmed such
that a col Bhakdledlpimedlisctrode is extended over a frane constituted by a

pair of support menbers and a pair of elastic nenbers, each of the support™

' ' c ts@decaid hasm Foshapeensgst i O +1@ad fgfnQPPOsi ng
menbers havi dg & celubstsadertioy aadahasm Fo nege %ichthe nfPPC

i i ' i de of the anqul ar-U--sha
el oct; on el ect Tad Tk chugh, SeLUHAeR RYecErods (rpentgndedopver dach-
of --. t he suppor frajarisenstobuted sivda paim/nd:ﬂsdplmh r€ Ohé&iib ey gggl g?pginlgfgr ogfe
' tended s Eng]i the orbit of e maxi mum i nci dent a
:51?1 Zi(ect roni c b%gmgi%%&% %lee%%%ﬁgf ﬁgﬁﬁel-%:ea-c i drhe-sdipsttr oleRtfani sm
for a cathode r&y tabeed obyed . hoklwsh thendde ra &?{sﬁ_rit&eg?cyyﬁir)h e}n&ggn%logep;;sr
ext ended over R, £0 It uted a, pair_of support nempers

.of elastic rfe?vhb%‘{ls, ealghg%gd]ta%e%sﬁg%%‘?q PERHES ?fg{il%gcéos%rtﬁ)sﬁ’hﬁ‘ﬁq ally
angul ar U shapefon edicisdong timel arendppost niche member-having the angular— _

U-shaped section.

2. The color selection mechanism for a cathode ray fube
according to claim 1, wherein .the closing plate of each
of the elastic members consists of a material having a
coefficient of thermal expansion larger that that of the
member having an angular-U-shaped section of the elastic
member,

3. The color selection mechanism for a cathode ray tube
according to claim 1, wherein a temperature ‘compensation

member is fixed to each of the elastic member,

4. A color selection mechanism for a cathode ray tube formed
such that a color selection electrode is extended over a
frame constituted by a pair of support members and a pair
of elastic members, each of the support members having a
substantially angular-U-shaped section, and an oppésing
side is longer than a side of the angular-U~shape on
which the color selection electrode is extended,

wherein—a free end of each of the" support ménbers on a
side on which the color selection electrode is extended
is inclined along the orbit of the maximum incident angle

of an electronic beam.
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side is longer than a side of the angul ar-U -shape on

-support .nenmbers on a- side on which the color selection el e¢iesgmbprs2®nt

whi ch the col or
selection electrode is extended, --.. wherein a free end of each of the

on an opposing side. 6. A color cathode ray tube fornmed such that a col or
sel ection electrode is extended over a frame constituted by a pair of
support nenbers and a pair of elastic nenbers, conprising a color

sel ecti on nechanismin which each of the elastic nenbers

hollom1nenber5”®0nstorLﬂeﬂichyoﬁ-m@ﬁhﬁﬁsﬁﬁ¥tf@bfﬁéﬁﬁ%ﬂgl%%% 1%%@989m“
nenber

and a cl osing pl cl osi.ng the openin t he
angular-U—shape ﬁégc%g%% fot

avin

is forned of a

cﬁ.ect i on

selection electrode is extended over a

frame constltuted by a pair of support members and a pair

,of elastic members, each of the support members having a

substantially angular~U-shaped sectlon,

and an opposing

. Side is longer than a side of the angular-U-shape on

which the color selection electrode is extended,

~wWherein a free end of each of the Bupport -members on -a

side on which the color selection electrode is bent on an

opposing side.

6. A color cathode ray tube formed such that a colo

r

selection electrode is extended over a frame constituted

by a pair of support mémbers and a pair of elastic

. members, comprising a color selection mechanism in which

each of the elastic members is formed of a hollow member

constituted by a member having an

angular-U-shaped

section and a closing plate for closing the opening of

the member having the angular—Umshapéd section.
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