16- JANUARY 2004 | Thernmal Deformation Menber for Electron Tube and Col or
Picture Tube using Thereof , and Thermal Deformati on Menbed6fANEBAEN 2004

Current Control and Circuit Breaker using Thereof Technical Field The
present invention relates to a thermal deformation nenber for an el ectron
tube such as a color picture tube and the |I|ike and a color picture tube
using thereof, and a thermal deformatiqn nenber for an electric current
control such as an overcurrent protection and the |like and an overcurrent
protection wusing thereof. Background Art In a color picture tube using a
shadow mask, the shadow mask which has lots of fine holes transmtting an

el ectron beam i ed [ n an, opposite relation with respect to a
phosphor- 1 ayg?h'éﬁ%ﬁm%%%%ﬁg‘ﬁhé"% SAREr (9 ¥ Eleotredel@ranianadCSRAC PREL ure

Surrounding AMLOULER ' ry of the shadow nask, a mask frame is fixed.
A frame hol der is di gg@{sée rE'l)ge’tv“f}é] n{'lferfé“aﬂagﬁf‘?lf%‘r‘éoadﬂamblee panelecThec |

el ectron beantwicit passes;t h i ne holes of the shadow nask is
usual |y only about 20 % of t e@;tgtt}éslhlgl é’é‘?‘?]fﬁlr beaRe Eretacdd from an

el ectron gun. Renmining about 80 a of the electron beamis absorbed by
colliding wwth the shadow mask and the mask frane. Wen the shadow nmask or

t he mask framedhaichér MAkly expanded by collision of the el ectron beam
the fine holes of the shadow nask and the dots formed in the phosphor

| ayer are rel ati vely miadared innehbidd delaallsve itdons to_result in
degradation of color purity. 16 JANUARY 2004 Zogﬁzﬂrhéa %?2,&?%%"%&&% mask
i s general | y"eBPRECL D a8 ¢beetron tube such as a color picture tube and the

like and a color picture tube using thereof, and a thermal

de . .
formation member for an electrlc current control such as an

overcurrentpuntectionandthelikeandancwercurrentprotection

using thereof.

Background Art
| In a color picture tube using a shadow mask, the shadow mask
which has lots of fine holes transmitting an electron beam is
disposed in an opposite relation with respect to a phosphor layer
formed inside a panel with a predetermined spacing. Surrounding
an outer periphery of the shadow mask, a mask frame is fixed. 2
frame holder is digposed between the mask frame and the panel.i
The electron beam which passes'tﬁrougﬁ the fine holes of the

shadow mask is usually only about 20 % of the total electron beam’
emittedfroméneﬂectrongun.'Remainingabout80%(nftheelectron
beam is absorbed by colliding with the shadow mask and the mask
frame. When the shadow mask or the mask frame is thermally
expanded by collision of the electron beam, the fine holes cf the
shadow mask and the dots formea in the phosphor layer are

" relatively shiftgd in their relative positions to result in

degradation of color purity.



“t her rmal expansion alloy such as an Fe-N based alloy and the |ike.

Besi des, the nmask franme is conventionally fornmed of a gener d6lJANUARY £a04
based material fromthe view point of strength and the 1like. Therefore, in
order to absorb thermal expansion of the mask frane, a spring material
which is capable of deformng elastically 1is enployed.for a part of the
frame holder. In such a construction, dince there is difference in the

t hermal expansi ons of the shadow mask and the mask frane when the electron
beamis collided, absorption of the thermal expansion solely by-the spring
material is not enough to result in degradation of the color purity. Thus,

a_therml def or Md:QiT oxet entabhiib hlal Aeh0, 2 ORRASILE, i 1 gt on
t

relative to the direction of thermal expansion o e nmas rame 9% used
for a parttbernakekpaneiboladdoy asidesfanone tihebshed 39 18868H @le 1 FRL . the
thermal deformation nmenber formng a part of such a frane holéér, a
so-cal | ed bPRetd#s obthdl hedk By dmenmil natemgere: ibing 1§ has iimld o £XDaBsk P IENber
such as an Fe-N -Cr based alloy and a | ow thermal expansi on nenmber such as
an Fe-Ni ba%d8dadiq Hpsicd waheehl okam yheuseel dairdddit $arength and the
overcurrent ﬁgoteg%ion such .as a  nol ded-case circuit- breaker and the
like, a thethaf: def'SFF&PFon Lirfursdr £ @bgesh therpréakpevet cupk et tuyslopeni ng

a contact pgj ln. t. overcurrent protection, the thernmal deformation
menber - def Sr e 'dﬁé’li'%r&n%t‘%a S 23Ut Heht caRehl ¢ Ré dsferring ehestiaisly

ot herw se, iQQaﬂfﬁﬁﬁRf&%Qtaf$Q¥ﬁ & 183 r%%egngiégggtto induce a thermm

deformation due to heating o e resistor. is broken due to

deformati on of trhestBer g8todaf,Qfd@IIHON sARADEL | 16 “LAN#J'%E—:YreZOOA"s For the

t hermal deformati on nmenber for the overcurrent prdtec ron, & 28 &)8red

| am nat e netlesinedl ekpannbshyfleid BAEHSY rR sk 44 the mask frame when the
electron beam is collided, absorption of the thermal expansion
solely by the spring material is not enough to result in
degradation of the color purity. Thus, a thermal deformation
material which deforms in an opposite direction relative to the
direction of thermal expansion of the mask frame is used for a
part of the frame holder, éside from the spring material. For
the thermal deformation member forming a part of such a frame
holder, a so-called bimetal obt_ained by laminating a high thermal
expansionn@mbersuchaszn1Fe—Ni—Crbasedalloyandealowthermal
expansion member such as an Fe-Ni based alloy is conventicnally
used.

In addition, in an overcurrent protection such as a
molded-case circuit- breaker and the like, a thermal deformation
member is used to break overcurrent by opening a contact point.
In the overcurrent protection, the thermal deformation member
deforms due to its own Jule heat when the overcurrent flows.
Otherwise, the overcurrent flows a resistor (heater) to induce
a thermal deformation due to heating of the resistor. A circuit

is broken due to deformation of the thermal deformation member.



"t heérmal expansi on nmenber such as an Fe-Ni -Cr based alloy or an Fe-N -M
based alloy and a | ow thermal expansi on nmenber such as an F8-JANUARMI2004
alloy or an Fe-Ni-Co based alloy , or a 3 layered Ilamnate nmateri al
obtained by interposing Ni or a Cu-Zr alloy and the like as an internmedi um
is used.- In a binetal using a high thernmal expansi on nenber such as an
Fe-Ni- (Cr, M) based alloy and a | ow ther nal expansi on nenber such as an
Fe-Ni based alloy, according to a required thermal defornmation rate, a
rati o between plate thicknesses of the high thermal expansion nmenber and
the I ow thermal expansion nmenber is determned. Further, a total thickness
of the | am nat ehpltatearniadrde Rewatiogmerber ifal s €Rgidn @Bt 2080 E85 Bh,
reliability is determ ned. For exanple, for a binetal for a color picture
tube and the2tlkesrad lmaleapessiimialoobeeinedtihe mtienitahgss riength  and
the long termreliability, a total plate thickness of 0.7 nm or nore is
requi red. Hob@verl 9%Panigd oBROAGRIRY GHah dF ot dle-Nér-Rrebaseal hiighy Nbr aont ent
al | oys such_as_an based alloy and an Fe-N  based al |l oy

FgNi-- for, M) _
are used foFeHRIAMLPASHE A HIY AREr FeOvekPared bif <piasipbvrerhernaiclxqmnsi on

menbers, there,is.a probl t hat nuf act uri ng .cost is high, To reduce
such a hi gha'?rar?u?\‘élcpgﬁagﬁyggs?roafnn?ﬁéNbT(%%Pé‘ls,%di 1Yy eotisidddri@yeed educe

concurrentl i - f. the hi t hermal ex si on penber
ond the | ol fiGed PREERETEBRAA0ELY Mledriart 9t S 5 HecT AL Lok
total thickpness; ofe the bi Mataln.dBlienisalsg4rength and long term

reliability as a thernal defornmation nmenbers for both of a color 16 JANUARY

2004 4 picture tiwbe ahetl 0¥engW hegh PHOHRA! b@Pafk forllahbbPr &84 a5

Further, both of the Fe-Ni- (Cr, M) based alloy and the Fe-N based all oy

are poor i namtis-War-K&bi [Nit)ybseaparldédyvartd aal gendeahby expa@dsion member
such as an Fe-Ni based alloy, according to a required thermal
deformation rate, a ratio between plate thicknesses of the high
thermal expansion member and the low thermal expansion member is
determined. Further, a total thickness of the laminate plate for
securing material strength and long term reliability is
determined. For example, for a bimetal for a color picture tube
and the like, to make possible to secure the material strength
and the long term reliability, a total plate thickness of 0.7 mm
or more is reqguired.

However, in the conven‘;ional bimetal, since the high Ni

content alloys such as an Fe;Ni-(Cr,Mn) based alloy and an Fe-Ni
-based alloy are used for both of the high thermal expansion and
low thermal expansion members, there is a problem that
manufacturing cost is high. To reduce such a high manufacturing
cost of the bimetal, it is considered to reduce concurrently the
thicknesses of both of the high thermal expansion member and the
low thermal expansion member. However, due to decrease of the
total thickness of the bimetal, material strength and long term

reliability as a thermal deformation members for both of a color



"'Fe ‘based alloy. In addition, in Japanese Patent Laid-Open Application No.
HEI 7-234292, a technology to interpose Ni, N alloy, a Zr-@6 JANDARY2004
internediary layer in order to adjust electric resistance of a binetal

whi ch uses a high thermal expansi on nenber consisting of the Fe-N -Cr
based alloy and a | ow t hernmal expansi on menber consisting of the Fe-N
based alloy is disclosed. Further, in "Japanese Patent Lai d-Qpen
Application No. HElI 3-13889, a clad nmaterial which, though its high

t hermal expansion nenber is different, is obtained by cladding €u, N, or
an alloy formed therebetween as an internediary nmenber is disclosed.
Further, Japariese: Rattentnbakd- SparcuiehitCathof-Nabn SHQ éét%f@ggagei:d%l 0SE€S
a technology in that, because its usage is different fromthe above -

descri bed bifettdier.opoth eltdre Fsi-dtiur €1, 08, basdd ghl $P8haRhe BRXRANS] QY
menber such as a Mb-Cu--Ni based alloy is used for a conposite thernostat
material . | Pt apatReRT APpticaprbablility compased oded 4 hatherhhla Luposite
t her nost at gjri al h%ﬁgng a binetal structure, various kinds of Fe

al | oys, which &4k 2 8¥af actured at a | ow cost conpared with the outer
side | ayer, canIgeaH&egioas an iTnt ernmedi ary layer in the range that does
not nake inadequate Tesistane %%Imﬁeeﬁabiepittza%ﬁ‘qw@ &pRpbsition mat.eri al .

Thus, a bi bhayi an .l Lary. layer for, adjusting electric
resi st anceng;n]%ﬂg %%%%s’i ?é‘%{@hgé%‘& g? lr%t%?f’ﬁ? g1 N hkral @ SerGealdeyhavi ng

| ow cost Fe a hayi@SeaiediRt-er 1Bgh any, 1644 ARY. 2004 .5 | ayer were al ready
proposed. However, in a field of the therﬁgl% ggyfl%tr ne&teFSHXﬁelfﬁ?elrStﬁél&& for a

col or pi ct urce & kheeand vyl chQRSCaIMA §Att HYYaHa8 G 5irihs 1 BR S ;been
made that make possible, while satisfying reqtﬁ%rlesrlrentrr%{)"?)ggd@qnusg%zlﬁgnt

of the Fe-Ni-Cr based alloy and a low thermal expansion member

t
e

consisting of the Fe-Ni based alloy is disclosed. Further, in
Japanese Patent Laid-~Open Application No. HEI 3-13889, a clad
material which, though its high thermal expansion member is
different, is obtained by cladding Cu, Ni, or an alloy formed
therebetween as an intermediary member is disclosed. Further,
Japanese Patent Laid-Open Application No. SHO 47-13209 discloses
a technology in that, because its usage is different from the above
described bimetal for a color picture tube, a high thermal
expansion member such as a Mo-Cu-Ni baséd alloy is used for a
composite thermostat material. In this patent application, it
is disclosed that, in a composite thermostat material having a
bimetal structure, various kinds of Fe alloys, which can be
manufactured at a low cost compared with the outer side layer,
can be used as an intermediary layer in the range that dbes not
make inadequate resistance and flexibility of the composite

material.
Thus, a bimetal having an intermediary layer for adjusting
electric resistance and a composite thermostat material of

bimetal structure having low cost Fe alloy as an intermediary




~

coefficient, to attain cost reduction. An objective of the present
invention is to provide a thermal defornmation nenber for arlGalANUARY 2004
whi ch manufacturing cost is reduced and workability is inproved w thout
adversely affecting its strength and long termreliability, and a col or

pi cture tube using thereof. Another objtsecti ve of the present invention is,
w t hout adversely affecting its strength and long termreliability, to
provide a thermal deformation nmenber for an electric current control which
manuf acturing cost is reduced and workability is inproved, and an
overcurrent protection using thereof. Disclosure of Invention A thernal

def or mat i on Ingrdreve foralarae dpizeHUb g nf e ;pre i nvention conprises
the first nember of thernal Lfgr;é:%rs&i on coeefv:‘eih}(':ilerﬁtal g?&? ﬁ’er} gg%&%(?rﬁ‘éﬂ“ber of
t hermal expasdiogmatéoeffdgicantusad dofferemorf awthat ¢ @t first nenber,
and an internediary nenber which is interposed between the first nenber
and the secOVGTREBRHERL AMPisEEdons eBo tmereda lexpansieon moef fhiiGirept cof a3
satisfying rel atjonship of al > a3 > a, , wherein the first nenber, the
intermedi ar Foﬁéhbg?', & Ketd&yhay mabireaest bamdagiectte Acipre specific
thernal defaqr g?%'ione rren‘oter fgr .an _electron tube of the present invention
conpri ses a Rrgh*the?maltefaAdnofioAs LRAMIARYN2004 6 nenber such as an

Fe-Ni - Cr based . W rmal expansi on . nenber such as an Fe- N
based al | oy, an?maﬁ%?%?%ir%ea%la@f RAESTHTE: 1Rt st § fip ersoddd dhehesenl t he

hi gh t her make eXpPaNsi AN pBEBRRDEF 2N | ow.t her mal expansi on nmenber and is
conposed of one kind o%ﬂ nmet aIo S%T g%'?gar??(% ﬁ‘g?lcﬁjlpm uRctusingagelsiCu, or

ﬁgnggl?ytLgﬁfgafd@bedlﬁﬁﬂewBEkQﬁﬁliﬁv“yﬁeﬁﬁpEB@egi&Hkﬁgg%'g%he%éngSiOn
affecting its strength and long term reliability, and a color
picture tube using thereof. BAnother objective of the present
invention is, without adversely affecting its strength and long
term reliability, to provide a thermal deformation member for an

electric current control which manufacturing cost is reduced and

workability is improved, and an overcurrent protection using

thereof.

Disclosure of Invention

A thermal deformation member for an electron tube of the
presentinventioncomprisesthefirstn@mberofthermalexpansion
coefficient.al, the second member of thermal expansion
coefficient o, different from that of the first member, and an
intermediary member which is interposed between the first member
andthesecondnmmberandpossessesthermalexpansioncoefficient
of 04 satisfying relationship éf o, > 0; > o, , wherein the first
member, the intermediary member, and the second member are
laminated.

A more specific thermal deformation member for an electron

tube of the present invention comprises a high thermal expansion



"thermal expansion nenber, and the internediary nenber are lanminated. A
color picture tube of the present invention conprises an elt6clANUARM 2004
irradiating an el ectron beam a panel having a phosphor |ayer to which the
el ectron beamirradiated fromthe electron gun collides,- a shadow mask
di sposed. in an opposite relation with respect to the phosphor layer with a
predeterm ned spacing and possessing & 1ot of fine holes which transnmit
the electron beam a nmask frame fixed to the shadow mask, a thernal
deformation portion forned of the thermal deformation nenber for . an
el ectron tube of the present invention and an elastic portion, and a frame

hol der one edgebdiheuenfabeaeimngefixedr i sthe, P | .apd, ot her edge
t hereof being fixed to the franme hol der. Further 2 ag‘fwhteﬂrﬁé?rfa %%’f%? 9'bn

menber for averélescsprd asanr BatNLanideal a0f of hewnlr 856fHed AKANL oM, G | ses
the first nenber possessing thermal expansion coefficient al,” the sécond
menber possé&y¥idiylf HEtREPOBRPMeEHeRndDRf il gh entraal dixbhakest nbreay Lhat of
the first matgger, and an intermedi ary nenber interposed between the first
menber and tHE d8¥ohtr M ErPARE1 poSEbeirngnd titecombosxpartsbas jenef ijci ent
a, satisfyirﬁ%rﬁlbatio sgiip of al> a3> a" wherein the first nmenber, the

i nt er medi at S THETEF CARE TEHE2 SECRP kv aE - ane Tlanp naned.loy6inbANGARY 2004

7 A nore spegjficC formation nmenber for electric current control
of the pr esg:%{esienq}ééﬁﬁ%ﬁhggﬁ%}?rs%se Btep GREERR} mHPans;t paMsnse teinve l ow

conposed of g k81 Nexp £ 50V ed_all a low thermal expansion nmenber
conposed of an "Fe-Ni Dbased al Iege)%%énaﬁdaﬁyé Mt BrEG AT Y BT ieFeer posed

bet ween t he 1hinghatbarmal expansi on nenber and the | ow thernmal expansion
menber and conposed of one kind of nmetal selected froma group of Fe, A,

and Cu, or A color picture tube of the present invention comprises an
electron gun irradiating an electron beam, a panel having a
phosphor layer to which the electron beam irradiated from the
electron gun collides,. a shadow mask disposed in an opposite
relation with respect to the phosphor layer with a predetermined
spacing and possessing a lot of fine holes which transmit the
electron beam, a mask frame fixed to the shadow mask, a thermal
deforma.tion portion formed of the thermal deformation member for
an electron tube of the present invention:and an elastic portion,
and a frame holder one edge thereof being fixed to the panel and
the other edge thereof being fixed to the frame holder.

Further, a thermal deformation member for an electric

current control of the.present invention comprises the first

member possessing thermal expansion coefficient «,, the second
member possessing thermal expansion.coefficient.azdifferent from
that of the first member, and an intermediary member interposed
between the first member and the second member and possessing
thermal expansion coefficient o; satisfying relationship of o, >

O3> «; , wherein the first member, the intermediate member, and

the second member are laminated.



"an ‘atl oy including the above nentioned netals, wherein the high thernal
expansi on nenber, the internedi ate nenber and the | ow ther hélJANUDARY 2004
menber are | ami nated. An overcurrent protection of the present invention
conprises a thermal deformation portion consisting of a therma
def ormat.ion nenber for an electric current control of the above descri bed
present invention which, when overcurrént flows, deforns due to its own
Jul e heat, or due to heat generated by resistor disposed- - in contact, and a
contact point which opens circuit according to the deformation aof the
thermal deformation portion. In a thernmal deformation nenber for an

el ectron tube and mor¢ hepemi rideftorRb 1 Ofle FEMRAT SRR 8! £CLTi.C current
control both of the present invention, since tlhen ?“r?t e?rgreg?rar‘i}eﬁéﬁﬁgr

possesses  toh tenér el t eodpaf sihenp caefiiti Ch et lacabrsk RIee L hgse of, a
hi gh thermal expansion nmenber and a | ow t hermal expansion ngnberfmmﬁhermm
def or mat i on SXRENEHET P AsCampherdml adeferiht {@n MRMRkedCAN fe detgr m ned
dependi ng on t he thermal expansion coefficients of the high expansion
menber and RELBi SXHANEI Bh MEREEr cempasidapé anhieknessseatitloy, and

t her ebet wee Therefore, by adopting a nmenber |ess expensive and excel | ent
in their mrgﬁ‘aﬁpf??@g%%a% "iﬁﬂ'l%(?r&rréa aFResRdihatweehe thal hgf ortratiagn degr ee

to be ai med.¢an,16 04 8.be obtaiped and the total plate thickness
whi ch i nfl ugn?ers] g’#@%ﬁg\?gaa%dt ohg” Fg?ﬁ?“?gF?‘BBPP%?‘}'méa’ﬁebénge@mpededl n

addition, bheopd atigd BEGKNESS @ f the high thermal expansion nmenber
and the | ow thermal expansion r?en%ggé%éér%oﬂlear% eBEb@eft R ddSi-car

t hi ckness asntdietoyofintheding ermedbaty MBS eq , Lhe. manufacturing
cost of the thermal deformation menber for an- Iﬁ%%%%’oﬁh?ﬁ%b“m fhgh
t her mal def bhawtd brexpemsdonf oembar el €@6d rHing e redbE §0L I{;eg]qgerrolanﬁaghle)elggduced

as a whole and, further, the
thermal expansion member are laminated.

An overcurrent protection of the present invention comprises
a thermal deformation portion consisting of a thermal deformation
member for an electric current control of the above described
present invention which, when overcurrent flows, deforms due to
its own Jule heat, or due to heat generated by resistor disposed
in contact, and a contact point which opens circuit according to
the deformation of the thermal deformation portion.

In a thermal deformation member for an electron tube and a
thermal deformation member for an electric current control both
of the present invention, since the intermediary member possesses
the thermal expansion coefficient located between those of a high
thermal expansion member and a low thermal eXpansion member,
thermal deformation and the like as a thermal deformation member
can be determined depending on the thernmal expansion coefficients
of the high expansion member and the low expansion member and plate
thickness ratio therebetween. Therefore, by adopting a member
less expensive and excellent in their workability as an |

intermediary member, thermal deformation degree to be aimed can



wor'’kability can be inproved. The thermal deformation portion of the frane
hol der of a color picture tube of the present invention is16aANUARYA004
with the above described therrmal deformation menber. for an el ectron tube.
Therefore, even when the shadow mask or the mask frane are thermally
expanded, while preventing deterioratign of color purity acconpanying

di spl acenent of relative position between the phosphor |ayer forned inside
t he panel and the fine holes of the shadow mask or the slit, reduction of
t he manufacturing cost can be made possible. Further, the overcurrent
protection of the present invention, while securing protection property of

the circui bedubtsbnétieantauid encaloplihe @we;r;&@rs%enhié?lcfhﬂ%e%érs | oad
current or short-circuit current, reduction of the manufacturing ~cost can
be attai nedstpeigth Pestidppyitoninofe Draviligy &igbelsdSumeder sPaatik¥eoyi ew
showi ng a construction of one enbodinment of a thermal deformation nenber
for an el ecEPdPtafifethéfkbnes pickerh ofnventiigh. thgnal2ekpams RO GORELE Ve
vieM/shomﬁng @ cons ruction qQf a 16 JANUARY 2004 9 conventional binetal.
Fig. 3is a 8dctiomat” Vit ™ eHoRiRgnatredisaerakasopst remidean byofha col or

pi cture tub ordi ng. one _enbodi nent of the present invention. Fig. 4
is a diagraﬁ?éﬁé@é%%ggﬁ%g?%%%ﬁﬁggﬁg‘gﬁEh%§§§ﬁFW%ﬁlaﬁbmﬁmb¢rofThﬂeempdor

pi cture tubg,show a9 na3eo &l i $,a perspective view showi ng a
construction of one - g#ﬁoaﬁﬁ%ﬁg!%F gh?%@Fﬁ@??dg?%PﬁﬁFPSHfW@WﬁérfPéﬁﬂpn
electric cL@I@éﬁrorprtgb@%wrﬁh@ftﬁél%aﬁgﬁéﬁé‘}mét’l‘é%”%ém %y b adel S, & g agram

showi ng an essential construction of lectric
current control can be reduced as a whole and, further, the

workability can be improved.
Thethermaldeformationportionoftheframeholderofaacolor
pfctgre tube of the present invention is constructed with the
above described thermal deformation member for an electron tube,
Therefore, even when the shadow mask or the mask frame are
thermally expanded, while preventing deterioration of color
purityaccompanyingdisplacementofrelativepositionbetweenthe
phosphor layer formed inside the panel and the fine holes of the
shadow mask or the slit, reduction of the manufacturing cost can
be made possible. Further, the overcurrent protection of the
present invention, while securing protection property of the
circuit due to the occurrence of the overcurrent such as over load
current or short-circuit current, reduction of the manufacturing

cost can be attained.

Brief Description of Drawings

Fig. 1 is a perspective view showing a construction of one
embodiment of a thermal deformation member for an electron tube

of the present invention.

Fig. 2 is a perspective view showing a construction of a




"«overcurrent protection according to one enbodi nent of the present
,invention. Best Mdde for Carrying Qut the Invention |In the16aANWARY 2004
enbodi ments for inplenenting the present invention will be explained. Fig.
1 is a perspective view show ng one enbodi nent of a thermal deformation
menber f-or an electron tube of the present invention. The thermnal
deformati on nenber for an electron tub 1 shown in Fig. 1 conprises the
first nmenber and the second nenber contributing to fundanental property of
t hermal deformation such as thermal bent, that is, a high thernal
expansion nenber 2 and a |ow thermal expansion nenber 3'. Here, the high
t hermal expaff¥t Gintedisdr bimghdlit he | ow t hermal expansi on nenber 3 can j ust
as well be relatively different in their thermal expansion coefficient and

are not necessar i’y r&stri 6e681iepahnderutowalues esebnt el Eoh DEFIER! 5 op,
expansi on coefficients.A though the high thernmal expansion nenber and the
ow 16 JANUARY®Z004 18" £ ht i PPe @s5R$HaRa rentres eBbad mertt o pahbi sl iy
restricted in,, i, material as described above, since a large thernal

bent curvature (bent coefficient) can be obtained, an Fe-N -Cr based

all oy and an Fe- M baged I I ef erably enpl oyed as the high thernmal
expansi on nenber 59 and t‘%gﬁl @éﬁﬁﬁr %?w%&%a‘?%ia&ﬁef?ﬁﬁ%e‘?f e esspatilavel y.

The pl ate thicakness ofath® &dior tR)erQl ot hi gh thermal expansi on nenber 2
(pl ate thickness t1) and the Irovglat hgﬁ:ﬁaPSbeexp 4 IR fefbel- 3 (plate

t hi ckness t2) iskFiet ef Misnebaeqgdiing {9, tHhe, 4l t hermal  bent curvature.

For exanpl e, miégga t hermal defornmati onvmenber W?hgen%tcﬁnftf“?&o%%%?

pi cture tube Loghhgf ahhaboveddesani bach R £6080RN hi ckness ratio

tl: t2 is preferable to be set in the range of from %% :%Eggi?guﬁgepESS.
rotection of the present invention.

Fig. 6 is a diagram showing an essential construction of an

overcurrentprotectionaccordingtxnoneembodimentcﬁfthepresent

invention.

Best Mode for Carrying Out the Invention

In the following, embodiments for implementing the present
invention will be explained.

Fig. 1 is a perspective view showing one embodiment of a
thermal deformation member for an electron tube of the present
invention. The thermal deformation member for an electron tube
1 shown in Fig. 1 comprises the first member and the secondlﬁember
contributing to.fundamental_propertycﬁfthermal deformation such

- as thermal bent, that is, a high thermal expansion member 2 and
a low thermal expansion member 3. Here, the high thermal
expansion member 2 and the low thermal expansion member 3 can just
as well be relatively different in their thermal expansion
coefficientandennenotnecessarilyrestrictedtx)absolutevélues
of their thermal expansion coefficients.

Although the high thermal expansion member 2 and the low



"As an Fe-Ni --C based alloy enployed for the high thermal expansion nenber
2, an alloy conprising from15 to 30 weight o of N, from 26tJANUARY 8004 %
of Cr, and the bal ance essentially consisting. of Fe can be cited. Wen the
addition quantity of Ni and Cr is outside the above described range, both
cases lead to lowering of the thermal expansion coefficient. Further, as
an ‘Fe-N based alloy for the | ow t her bl expansi on nenber 3, an all oy
containing from30 to 50 weight % of N and the bal ance essentially

consi sting of Fe can be cited. Wien the N content is either below 30

wei ght % or over 50 weight % the thermal expansion coefficient becones

| arge. That tbermal tdwparaiga Abmbeen 30-4 ¢,.90,uel ght, 20;.0f N _content, good
t hermal expansi on can be obtai ned. Bet Weenot hg ajf)o(}:\;l"tlelael cff’ﬁ{eﬁl%’r% tther mal

expansi on nebbeir mhtardaihes| dwst hesemla@xReansi Afe MBS .3 hégﬁal bent
internediary menber 4 is interposed, the internediary rren% r pos§essi ng
an int er nedi @ eVatigrard ek partsifdr icoef faai Batok(be-ide@l;aér@(ﬂ“elﬁiJ@L\llﬂg%lggd2004
11 between- the thermal expansion coefficient a, of the high therma

expansi on netbElY 2ndd FReNt hepndialdeparsi pre boeffliycemilioyad £f thé G ghow

t her mal expatr}}si on lms\rrber 3. By lam pating and sticking these each l"ayer 2,
3, 4, the thelHal* dEFBFIALTON OBt 6k Tha lad sberoal tewbendids deabeard. The

t her mal def [ r f an electron tube 1 can be said to be a
bi met al cong’g?}alﬁgggﬁggfﬁ agkﬁatpgﬁtfl thickngsy gpkte ditsuttlucé (18 hayar

| am nat ed Mt am i t.h ch layer 2, 3, 4, the generall
used cl addi ng ?gtlh%}ggzngnl%@eﬁ%&rép o@éaig%ggﬁ?r%%%lﬁ fu) ‘B‘é‘%@\%%?lo‘éé@ﬁgmﬁéyer g

e oy el e e o i Aok ) TS oS B,
t he range ofta hbe aimed thermal bent curvature. For example, in a thermal
deformation member (bimetal) 1 for a color picture tube employing
an above described alloy, the plate thickness ratio t;: t, is
preferable to be set in the range of from 55 : 45 to 45 : 55,

As an Fe-Ni-Cr based alloy employed for the high thermal
expansion member 2, an alloy comprising from 15 to 30 weight %
of Ni, from 2 to 10 weight % of Cr, and the balance essentially
consisting of Fe can be cited. When the addition guantity of Ni
and Cr is outside the above described range, both cases lead to
lowering of the thermal expansion coefficient. Further, as an
Fe-Ni based alloy for the low thermal expansion member 3, an alloy
containing from 30 to 50 weight % of Ni and the balance essentially
consisting of Fe can be cited. When the Ni content is either below
30 weight % or over 50 weight %, the thermal exXpansion coefficient
becomes large. That is, in the range of from 30 to 50 weight %
of Ni content, good thermal expansion can be obtained.

Between the above described high thermal expansion member
2 and the low thermal expansion member 3, the intermediary member

4 is interposed, the intermediary member 4 possessing an

intermediate thermal expansion coefficient o {a, > . > 0.} Located




“total- thickness T which is required for securing strength or long term
reliability of the thermal deformation nenber for an el ectrdé JANUARLY 2004
However, since the thermal deformation of the high thermal expansion
menber 2 and the | ow thermal expansion nenber 3, in particular, the
thermal deformation of the high thermal expansion nenber 2 tends
practically to deteriorate under resttiction of the internediate nenmber 4,
it is preferable that the plate thickness t3 of the internediate nenber 4
is below 80 % of the total plate thickness T. This thickness can.vary
according to the constituent materials of each layer 2, 3, 4. In addition,
i f the thernBét@xXPansi=on, f LG : he.internediary nenber 4 is
close to either one of th(ée:?ﬁ%ll bggggﬁéﬁgﬁgggpﬁﬁ%%ﬂ gefat.h,e Xé{?hdli‘hetlﬁ@lhi gh

t her mal expaaspans iverresba randabder A OWHRRE L S| enber. 3, by
reduci ng the plate thickness of the member (2 or 3%) I?'t hgg‘?%‘;crlﬁ’é‘lt & Fdnsi on

coefficient ©fteveichhpsngl oswans ionhheniidresmal Byex pANSi QM oC9S fdeGi B0ty the
t hermal bent curvature 16 JANUARY 2004 12 of the thernmal "defornmation ‘menber

for an el ectttiv® GHEM1REN e 3nutle the beewetl atefvheatiesi heghoneoThe
specific mat ¢ ri q:Ltl of tt e internmedi ate nenber 4 can be appropriately
sel ect ed ‘consiHeriNg 'HRE hat@rficdivegr (e whghmal hesfivaina expansinge eaher 2

and the | ow I pansi. menber 3. For exanple, when an Fe-N -Cr
based al | oy %r[;ee&rs%%r%r %fﬁ%oﬂicgaﬁngfehﬁ?%ltoef’ﬁaﬁs'i’wt@én‘b@msi%tdm@ arf ke- N

based al |l oy d1$,Ug8dF 94 he |l ermal expansi.on nmenber 3, it is
preferable to use one lkiOtrfdgo]Ta(}\#é‘f%QIStsre C&é’trgd(f#@ﬁ??é?mw?t%@eme@r) .an

all oy includtdig 1atlhiaseingt ehSsa:JdNEe 1! r yredj at nber 4, erein Fe, A,
and CQu are excel lent in workabili ty a %?Iéer"sagé’exﬁeggiev%erieﬁéﬂr ¥hE8s&d al | oys.

For the constliatidény matkodatanfbd RepilBles MediaLe riBINES 14y, fLomthe view
poi nt of the thermal bent property and the '
layer 2, 3, 4 can be stuck by, for example, hot rolling.

The plate thickness t,; of the intermediary member 4,
basically, can be appropriately determined- in the range of the
total thickness T which is required for securing strength or long
temnreliabilitycﬁfthethermaldeformationn@mberforanelectron
tube 1. However, since the thermal deformation of the high
thermal expansion member 2 and the low thermal expansion member
3, in particular, the thermal deformation of the high thermal
expansion member 2 tends practically to deteriorate under
restriction of the intermediate member 4, it is preferable that
the plate thickness t, of the intermediate member 4 is below-80 %

of the total plate thickness 7. This thickness can vary according
to the constituent materials of each layer 2, 3, 4. In addition,
if the thermal expansion coefficient a;of the intermediary member
4 is close to either one of thermal expansion coefficients a,,
a, of the high thermal expansion member 2 and the low thermal
expansion member 3, by reducing the plate thickness of the member
(2 or 3) the thermal expansion coefficient of which is close to

this thermal expansion coefficient, the thermal bent curvature




“.workability, Fe, Al or an alloy containing these netals as base can be
preferably used. In particular, steel can be said a desirallbaANMUARY:R004
effective in manufacturing cost reduction. As the steel to be used for the
internedi ate menber 4, steel material SS 400 (SS 400 as defined in JIS G
3101) conprising 0.3 weight %or less of C, 0.05 weight %or |ess of P,
0.05 weight % or less of S, and the bldd ance of Fe with inevitable
inpurities can be cited. Now, since the internedi ate nenber 4 possesses
the thermal expansion coefficient a3 placed between those of the high
thermal expansion nenber 2 ((Xr) and the | ow thermal expansion nenber 3

((xy) , the bphefpmlnRenk 1 o MALLY, f the thermal deformation nenber for
an el ectron tube 1 can be determtneog %@%%lét}?oﬁe?m e&kpansi e lcoehfhei ent's

al , a, of thadhigh ddiesmbiexpangion.Jenher 2 and the |ow thermal
expansion nenber 3 , and the plate thickness ratio 16 JANUARY 2004 13 (tl

t2) between the [Fhat epthitknessesial &h acrderefore, if the
plate thickness ratio (t1': t,") of theeiﬁ%gkrlﬁr{?%g?% t%)%ﬁgngfo% TEhRS 2
and the | ow amiamHisdeganstdacheihensideofing enaventd-onal  bi et al, for
exanpl e, shown in Fig. 2, and the plate thickness ratio ?tl : ??)g%f t he
hi gh t her mal R5iids PERan o @emeand arethev dinehahtia EXRBRAL Oy, HEIRE!. 3 Of
the thermal ,de ormatior1 menber for an electron tube 1 according to the
present enbodi fBHt® Cdettsrean Fendlarry begea allowel s abeting bend ngyhvature

can be obt ai Ln_the copventional binmetal 5 shown in Fig. 2, the
total plat e{}}teehqrfnggggéga%l%é“ef“ Che- SCupRIFYN I hased atld oyhi skness b}l of

e ol xper b OB SR SRS RS h AR ot o

menber -for kmdebeaidtan EHD@c@edﬂfrbﬂeFe, Al, and Cu or an alloy including
these metals as the intermediate member 4, wherein Fe, Al, and
Cu are excellent in workability and less expensive than these
alloys. For the constituent material of the intermediate member
4, from the view point of the thermal bent property and the
workability, Fe, Al or én alloy containing these metals as base
can be preferably used. 1In particular, steel can be said a
desirable material effective in manufacturing cost reduction.
As the steel to be used for the intermediate member 4, steel
material SS 400 (SS 400 as defined in JIS G 3101) comprising 0.3
weight % or less of C, 0.05% weight % or less of P, 0.05 weight %
or less of S, and the balance of Fe with inevitable impurities
can be cited.

Now, since the intermediate member 4 possesses the thermal

expansion coefficient a,placed between those of the high thermal
expansion member 2 (a,) and the low thermal expansion member 3
(a,), the thermal bent curvature of the thermal deformation member
for an electron tube 1 can be determined by the thermal expansion
coefficients a, a. of the high thermal expansion member 2 and the

low thermal expansion member 3 « and the plate thickness ratio



".présent invention shown in Fig. 1, the plate thicknesses t1, t2 of the

hi gh thermal expansi on nenber 2 and the |ow thermal expansié6rJANUBRY 2004n
be reduced by the plate thickness t3 of the internediate nenber 4. Even
after reduction of these plate thicknesses, the thernmal defornmation nenber
for an electron tube 1 of the present invention has a nearly identical
thermal bent curvature as the conventtdnal binetal 5 does. In other words,
whil e reducing the. plate thicknesses t1, t_ of the high thermal expansion
menber 2 and the | ow thermal expansion nenber 3 and attaining nearly equal
thermal bent curvature, the total plate thickness T required for strength

or the long ttgerm gl babivket ythe g e SEGHLE efficients of several
speci fic exanpl es of the above ati(;j]le‘scri bed t Sesr’%glrgfdg or maf P e ifenber for an

el ectron tuliheredpeel6id ANUARM 22Q04n1dksboyn-JiyTakle 1. 1n each specific
exanpl e, an Fe-22 weight % N -4.5 weight % Cr al Ia(lcg)il'a%vbl) an 22‘?3@1\%& ght o

Ni al loy aréh§sBal toranHienhnghbeher mabl wxpansi ofe fRIDEL2, and, f.ar,Lhe | ow
thermal expan n nenber. 3, respectively. For the internedi ary nenber 4,

io : ‘
steel materi aP]?S% L0’ VY- iparilobsmpt ak e fioli ckaeskes sabanusedig.The phate
thickness ratio Péa,ge ngln }(he hi gh .t hermal expansion nmenber 2 and the | ow
thermal expansion nenber 3°Wadtde Af: i tr) afd thhehigit ahe phat exphhekpgss T

of the therpggl,defor [ nber far an electron tube 1 was 2.5 nm A
conpar ative exanple i}ﬁ%\%ﬁ@ ?ﬁw'éb’?ré"a% FEPERFLemacabsventdDitale bhaenal 5

(bimetal foRe@cERAOlon REGLAS € e own jn Fig. 2. In the conparative
exanpl e, consti tuent materi alog"o %ﬁ%&rﬁodh{‘tﬂ?}%Fr?éﬂcoéﬁlbaﬁstioowqmnﬁécn’e and

the | ow t heemabd exgansrendBBEREs ] 3nek e Qéé}g Lhl.gkness ratio
Pnel 1
t herebetween, and the total plate thickhess _?_ evvgfcféar}s © PHUNEVERRTUER t he
above descr fpedoediodiimedt. s. ‘
Now, in the conventional bimetal § shown in Fig. 2, the total
plate thickness T’ has to be secured by the plate thickness L.’
1

of the high thermal expansion member 2 and the plate thickness

t,” of the low thermal expansion member 3. On the contrary, in
the thermal deformation member for an electron tube 1 of the
present invention shown in Fig. 1, the plate thicknesses t,, t,
of the high thermal expansion member 2 and the low thermal
expansion member 3 can be reduced by the plate thickness t, of
the intermediate member 4. Even after reduction of these plate
thicknesses, the thermal deformation member for an electron tube
1 of the present invention has a nearly identical thermal bent
curvature as the conventional bimetal 5 does. In other words,
while reducing the plate thicknesses t,, t; of the high thermal
expansion member 2 and the low thermal expansion member 3 and
attaining nearly equal thermal bent curvature, the total plate
thickness T required for strength or the long term reliability
can be secured.

Bent coefficients of several specific examples of the above

described thermal deformation member for an electron tube 1 are




".Tabl e 1 Enbodi nent 1Enbodi nent 2Enbodi nent 3Conparative Exanple Pl at e305060
Thi ckness Constitution Ratio ( a } of
Bent 14. 013. 511. 314. 2 Coefficient (X 10 /K) As evident from Table 1,
as the 16 JANUARY 2004 15 constitutional
mat eri al

enbodi nent ,

i nternedi ate nenber 4 forned of the

t he-bent curvature decreases.
consti tuti.onal
under st ood t hat

t he above
bi net al
wei ght

% Cr allo

rati o of the
t he t her mal

st eel

I nt ermedi ary Menber

( 96eKANUARY 2004
in each
rati o of the
SS 400 becones | arge,
Howeverl4if the plate thickness
internedi ate nenber 4 is about 60 %
deformati on nenber for an el ectron tube 1 of

described constitution can be satisfactorily used for the

% Ni

al | oy,

of shogol bn Pilslarle t DbesadloBparedi ¥ dfudde Far2R2, W)
or the Fe-36 wei ght
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The plate thickness ratio between the high thermal expansion

he r

, the manufacturing,
menmber for §ﬁreF%%ﬂP6H‘Fhﬁémild?ﬁéaéNOHemﬂ@umnénan@ahubehéeﬁﬂﬁQﬁe&ﬂaEOta
by about 30 - 40 %

t he steel

cost

mat eri al

of the therwm

i s excellent

inits
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y. Therefore,
W?ﬁéﬁﬂéd?%ﬁﬁﬁ thigkpessampravedsid.its

t he ther nual

member 2 and the low thermal expansion member 3 was set at 1 :

landthetotalplatethicknessﬂ?ofthethermaldeformationnember

for an electron tube 1 was 2.5 mm.

picture tube) shown in Fig. 2.

A comparative example shown

"in Table 1 is for the conventional bimetal 5 (bimetal for a color

In the comparative example,

constituent material of the high thermal expansion member 2 and

the low thermal expansion member 3,

the plate thickness ratio

therebetween, and the total plate thickness T’ were set identical

as the above described embodiments.

Table 1

Embodiment 1

Embodiment 2

Embodiment 3

Comparative

|[Example

Plate
Thickness
Constitution
(%) of
Intermediary

Ratio

Member (steel)

30

50

60

Bent
Coefficient
(X 10° /K)

14.

13.5

11.

14.

As evident from Table 1,

in each embodiment,

as the

it can be
§>NL- 4.5

def ormati on

def or mati on




“workability conpared with that of the conventional binetal 5. . As

descri bed above, in the thermal defornmation nenber for an qgeJAMUARYReod
of the enbodinents, the total plate thickness T which affects the desired
thermal bent curvature and strength or long termreliability can be
obtained while reducing the plate thicknesses t1, t, of the high thernmal
expansi on nenber 2 and the |ow t her mel® expansi on nenber 3. Therefore, when
the Fe-Ni-Cr based alloy or the Fe-Ni based alloy which are expensive in
the manufacturing cost and inferior in the workability are used.for the
hi gh thermal expansion nenber 2 and the |ow thernmal expansion nenber 3, by

di sposi ng t heohbt eredsat € ABIBEL £ 4 pphi; is less expensive and superi or
inits workability to those, while 1?5&%@ 4mﬁ%g%‘bt4af?l¥‘f‘@j tHetHesired

thermal bent staeVahtueeial B MOUEashes h Bye CORE 1L ING Lhermal def or mation
menber for an el ectron tube 1 can be reduced as atvé%veatﬁﬁg%lef?eases-

wor kabi i ty taweper enhanided plbext £hookn@BedingRAkuel o £91Q5 PLE Y€ tube
of the present invention will be explained with reference to Fi g. 8 and
Fig. 4. Figingereediaieieshalr ¢i bwdhowi 89 9, canshhued i ueok nqesgenti al
portion of a color picture tube according to one enbodiment -of the prfesent
i nvention. |H'% ﬁé‘effﬁ‘éérqé%f%ﬂ\%ﬂﬁﬂ membeghiowsaa glarelroh naibdel WhitHy aLH1
shown phosphor_| ayer . is formed. Al ong an inner circunference surface in
the nei ghbor Ko¥d Gt hRO™ b Hi g bFaR ke sfdrerfactoral panell fpirnH2bideral

di sposed. Insj 11, .a shadow mask 13 is disposed in an opposite
rel ation vm‘t§ O‘l“‘raec'ts‘j:g‘g’é:t Bﬁggk’ﬁ% ‘b‘h%es'phgi"“ﬁ’%ﬂf‘éjr wighnkhe i FrsiZde vehghpanali-wi t h

a predetermned {sNQGHNG. kN sk 13, | ot of fine holes or
slits not shown i %%Itthg #gﬁ%?yaﬁepfqg%’ngeg%;nd“eéﬁ%él gcbilr G 1B¥antpastotthr ough
these fine dwlwe areslli hatepthides Mdh bhe PHESANOT o) aveL,, An el ectron

efore, when
compared with the conventional bimetal 5, the manufacturing cost
of the thermal deformation member for an electron tube 1 of each
embodiment can be reduced in total by about 30 - 40 %, Further,
the steel material is excellent in its workability compared with
that of the Fe-22 weight % Ni-4.5 weight % Cr alloy or the Fe-36
weight % Ni alloy. Therefore,thethermaldeformationnmmberfor
an electron tube 1 of each embodiment can be improved in its
workability compared with that of the conventioconal bimetal 5.
As described above, in the thermal deformation member for
an electron tube 1 of the embodiments, the total plate thickness
T which affects the desired thermal bent curvature and strength
or long term reliability can be obtained while reducing the plate
thicknesses t,, t,of the high thermal exXpansion member 2 and the
low thermal expansion member 3. Therefore, when the Fe-Ni-Cr
based alloy or the Fe-Ni based alloy which are expensive in the
manufacturing cost and iﬁferior in the workability are used for
the high thermal expansion member 2 and the low thermal expansicn
merber 3, by disposing the intermediate member 4 which is less

expensive and superior in its workability to those, while



"bedmis irradiated froman el ectron gun not showmn in the figure. The
el ectron gun is disposed inside a neck (not shown) connect ed6 JANUARY 2084
11 through a funnel (not shown). The shadow nask 13 is formed of a | ow
t hermal expansion alloy such as an Fe-N based alloy. At the outer
peri phery portion of the shadow mask 13, a mask franme 14 consisting of Fe
based material such as the steel mateffal and the like is fixed. To the
mask frane 14, one edge of a frane holder 15 is fixed and the other edge
portion of the frane holder 15 is fixed in an engagi ng manner taq the panel
pin 12. Thus, the shadow mask 13 is elastically supported by the panel 11

t hrough the dpadm| iR 8L dbsPredb ki Y 2004 17 The above described frane
hol der 15 has an ellme?ljsti c portion %/%Elaf\(lzﬁgﬁ%i TR B s Ranafagigimingss

spring materé¢adt afickiee ther®l dedefmn Bl on t4 9k conprising. the
t hermal deformati on nenber for an el ectr oﬁgfg%bfe&gaéfe teﬁgggpeté‘?ﬁtli%?enti on

whi ch i s expiaimethceidnashe ahole desatisbad pRPEM MENLS. L,Ihe, el astjc portion
15a is disposed on the panel 11 side and, when the shagow mas or the

mask franme 14 isNexpamdedenhedimity ofid ScIpki PO PeLbY c(feltgéﬁjrgste%g)c can
absorb this expansion effect. Besides, the thernmal deformation portion
15b, as showiVigitEg. will beehkptdetbd whnners fdrencensd iFtiyt exl siy @ $PQSi ng
the thermal def oFmati n, nmenber for an electron tube 1 in such a manner
that the low thefhat 2ekpehsistiRBaberi®y sthasiagt hecomst defdomabEoan nenber

for an electr .ube 1 | s placed on the mask frane 14 side and the high
t her mal expgézr]SsSi%%r%tl%\eli 8#]ZorFsoafglaaEé’&OBnp%Wé“@aﬁé!bel@C§P€I@inmrt@ugzhe t he

14 5 oxpandal L RarRgi Ty e P e N v ag Soim: anedrlgrgn . 1oBaseioi s |1
an opposi t e stiokveCk ifhe10i hade Qhikhe LRer Mol %ﬁeggﬁciuor}ayer is formed.
Along an inner circumference surface in the neighborhood of an
opening of the panel 11, a panel pin 12 is disposed. Inside the
panel 11, a shadow mask 13 is disposed in an opposite relation
with respect to the phosphor layer formed inside the panel with
a predetermined sbacing.

In the shadow mask 13, a lot of fine hoies or slits not shown
in the figure are formed and an electron beam past through these
fineholes<nrslitscollideswiththepmosphorlayer. Anelectron
beam is irradiated from an electron gun not shown in the figure.
The electron gun is disposed inside a neck {not shown) connected
to the panel 11 through a funnel (not shown).

The shadow mask 13 is formed of a low thermal expansion alloy
such as an Fe-Ni based alloy. At the outer periphery portion of
the shadow mask 13, a mask frame 14 consisting of Fe based material
such as the steel material and the like is fixed. To the mask
frame 14, one edge of a frame holder 15 is fixed and the other
edge portion of the frame holder 15 is fixed in an engaging manner
to the panel pin 12. Thus, the shadow mask 13 is elastically

supported by the panel 11 through the frame holder 15.



" When. the thermal expansion coefficients of the shadow mask 13 and the mask
frame 14 are different each other, even if these are expand6dANUARY R2Q0Hy
collision of an electron beam through the frane holder 15 possessing the
elastic portion 15a and the thermal deformation portion 15b, relative
position between the dots of the phosphor |ayer forned inside the panel 11
and. the fine holes or the slits of the/ shadow mask 13 can be prevented
from dislocating. Further, this dislocation prevention, as explained in

t he above described enbodinents, is materialized by the thermal .

deformati on nmenber for an electron tube 1 of the present invention 16

JANUARY 2004 18 whiChbhdse |RSS £XRENS) excgllent _in workability
conpared with the conventional bi n‘é%aa gir% d((e:]énﬁl'sg@ﬁr%” {HE 3t &F droigme

thi ckness \iftiactonsf 4 tiences ssbhengh Rtainh 089 Lot Labi{ity. Therefore,
in addition to realization of the manuf gcturisir?g ﬁ%gntglt?g%ic P%ﬁt ma3lcol or

pi ctur e t ubele floghiaghphigor tdbnal Sotefip i Gitrldf €hd t'@@rtf@”dep&n%'m%ﬁ%%‘?nber
acconpanyi ng the inprovenent of its workability. Next, an enbodi ment of a
thermal def drAed® 6r crénbartuber 1 axf thet peesét ¢ureRNio AL ERL sQfkhhe nepesent
invention will be explained. Fig. 5 is a perspective view show ng one
enbodi ment of* BNetATRadeder dbadtemdpdimenes . f Gtheanlesend ot Coi MERt ;gont rol
of the present inéenti n. A thermal deformation, nenber for an electric
current controPCZTYsHbMNSi PPt e 11 gl 2pds sBwgeshe mhaddentital 3 @sthbe

above descrj def ormati on, nmenber_ for an electron tube 1, a high
t her mal expggggotﬁ?%%ﬁg 1% heexrpnaéjld%élxggﬁ‘s"?‘%hlyfcdé:ﬁfiséiféﬁ‘ﬂ riopez2yand a | ow

t hermal expapsLep; AL redd xpapsi on coefficient a2) 23
contributi ng fundamsﬁ?glcpr (r;“gieﬁﬁ tg Bt %é?arfbﬁlod‘efgrfﬁﬁfi oResafes arthe

|t e e at eniombera e o egebog 0 158, SRS IR S RATSLEN,
manner, is constituted by disposing the thermal deformation
member for an electron tube 1 in such a manner that the low thermal
expansion member 3 of the thermal deformation member for an
electron tube 1 is placed on the mask frame 14 side and the high
thermal expansion member 2 is placed on the panel 11 side through
the intermediate member 4. That is, when the shadow mask 13 or
the mask frame 14 is expanded thermally, the thermal deformation
portion 15b deforms in an opposite direction to that of the thermal
expansion.
When the thermal expansion coefficients of the shadow mask
13 and the mask frame 14 are different each other, even if these
are expanded thermally by collision of an electron beam, through
the frame holder 15 possessing the elastic portion 15a and the
thermal deformation portion 15b, relative position between the
dots of the phosphor layer formed inside the panel 11 and the fine
holes or the slits of the shadow mask 13 can be prevented from
dislocating. Further, thisdislocation prevention, as explained
in the above described embodiments, ismaterialized by the thermal

deformation member for an electron tube 1 of the present invention



* .di sposed t herebetween. By |am nating and sticking each |ayer 22, 23, 24
one another, a thermal deformation nenber for an electric deérJANUARNRZOO4
21 formed of a 3 layered clad material can be constructed. Lam nation

bet ween these each | ayer 22, 23, 24, plate thickness ratio (tl1 : t2)

bet ween.the high thermal expansion nenber 22 and the |ow thernmal expansion
menber 23, and plate thickness t3 of tlfe intermedi ate nenber 24 (ratio to
total plate thickness T) and the like are preferable to be set identical
as the case 16 JANUARY 2004 19 of the above described thermal deformation
menber for an electron tube 1. That is, for |am nating between each | ayer

22, 23, 24, whliehgenbssad bx'pwﬁﬂv@bﬂﬁl@ixeglﬂ@? h,as;not_rolling can be
enpl oyed. The plate thickness ratio (t1 : té ng@#%é'bﬁlflgtﬁ‘f%md with

expansi on nehbercyeandonhé ldim\ﬂttahesrrrmbaﬁ@%ﬂ%q{he@é%rp%é ? i@%ef erabl e
to be in the range of from55 : 45 to 45 : 55. The plate thi S

the intermedPat €" igvfdeiengas| st prneftér abllond ecbe matiapxceedi ng,80. £5.0f the
total plate thiqi ess T. The reasons for providing these are as menti‘oned
above. Furthtl,? OTf 6Pt t FEFiTEl ofetloe metrivdacrenbey chet Ammeheg i C
current contgel C%}b varupus %gﬁes of nodifications can be enployed as
identical a3 th&“case BitWire - ther g 1gabi bi batdfon erdmizepidtorreasule @GLy on

tube 1. For the,hi thermal expansign nmenber 22, the |ow thernal
expansi on menber 2 éﬁg%fﬁngﬁPg%W%dﬁgié“ﬁ%ﬁﬁ@FeQﬁﬁO%aéﬁcﬂﬁr&abihﬂuy.

identical materi alstasSah Ynlg r nal formatjon nmenber for an electron
tube 1 can be enployedé Fﬂhevepkgﬁng@hggﬁF@%Pt JOTRAL 1YY BaRBEbrEqAber 22,

b houy e e BNt desan bl Bhege ) Fdhist iietenn ¥
coef fici ent éxfgitingal. as t hat
Fig. 5 is a perspective view showing one embodiment of a
. thermal deformation member for an electric current control of the
present invention. A thermal deformation-member for an electric
current control 2] shown in the figure possesses, as identical
as the above described thermal deformation member for an electron
tube 1, a high thermal expansion member (thermal expansion
coefficient a,) 22 and a low thermal expansion member {thermal
expansion coefficient a,) 23 contributing fundamental property
of thermal deformation, and an intermediate member 24 possessing
an intermediate thermal expansion coefficient o; (o> uy> a,) and
disposedtherebetween. Bylaminatingandstickingeachlayer22,
23, 24 one another, a thermal deformation member for an electric
current control 21 formed of a 3 layered clad material can be
constructed,
Lamination between these each layer 22, 23, 24, plate
thickness ratio (t, : t,) between the high thermal expansion member
22 and the low thermal expansion member 23, ana plate thickness
ty of the intermediate member 24 (ratio to total plate thickness

T) and the like are preferable to be set identical as Lhe case



“.of ‘the Fe-Ni -Cr based alloy. As an Fe-N -(Cr, M) based alloy for the high
t hermal expansi on nmenber 22, an alloy conprising from 15 t d63TANEARY 2004f
Ni and from2 to 10 weight % of at |east one nenber selected fromC and
Mnh, and the bal ance essentially consisting of Fe can be cited. \Wen the
content .of NN and (Cr, M) goes outside the above described range, any
case can leads to deterioration of thé thermal expansion coefficient. For
the | ow t hermal expansion nenber 23, as identical as the 16 JANUARY 2004 20
t hermal deformati on nenber for an electron tube 1, an Fe--N based all oy
conprising from30 to 50 weight % of N  and the bal ance essentially

consi sting off Eeeiabopleedesdibed e the HBESEIRD ALE.JIBNRer . 24, one kind
of metal selected fromFe, A and Cu, which ar eoq}a bt aneliesterei 1

wor kabi | i ty tamg fessllexpemssi ﬁertMﬂna&hﬁgC@@ﬁéénqua@@aila\xg?tfii 3435 gf, the
above described high thermal expansion nmenber 22 or | ow thér'ma ’exﬂansi on

menber 23, OfCafSAFFBYLYi netdidt irgidings menBbal suaansbroemrlayeg pLaf grabl y.
In particular, an all oy based on these netal s and t'he st eel

Fe, Al _or )
material (FOPLEX&HpI & hesBlabe)thdirknpsefmital et as tpher amrshidit hapah:
mat eri al of etxhg1 isnt er rreq%at %érrenber 24. The specific thermal defornmation
of the ther TaP 8&f 3P nBT MO menBBF top oy &heswal expeosiemtmeamatr ok 24 whi ch
uses t hese i i descri bed above. In the thermal defornmation
menber for gﬁ%%%@%%f%ﬁ% en %BSOHT‘?%‘F of) Erge paentdiScap 4% it 196 .above

descri bed t Berpal +h defrdmtd one ngber for an electron tube 1, while
attaining the thermal bent *curvat uﬁgtﬁéﬁ Ar Y disPeRI 244 st paefotab e

xpansi on menber 22, and the Tow t hevtml o B HenpuRkngad iy goe

di i ni shed byasties fhic ghroossiing tofeskherd 24 AERRMALBRIE ryrther . even
for the thermal deformation member for an electric current control
21, various types of modifications can be employed as identical
as the case of the thermal deformai:ion member for an electron tube
1.

For the high thermal expansion member 22, the low thermal
expansion member 23 and the intermediate member 24, basically,
the identical materials as for the thermal deformation member for
an electron tube 1 can be employed. However, for the high thermal
expansion member 22, without limiting to the Fe-Ni-Cr based alloy,
an Fe-Ni-Mn based alloy can be used. The Fe-Ni-Mn based alloy
possesses high thermal expansion coefficient identical as that
of the Fe-Ni-Cr based alloy. As an Fe-Ni-(Cr, Mn) based alloy
forthehighthermalexpansionnmmber22,analloycomprisingfrom
15 to 30 weight % of Ni and from 2 to 10 weight % of at least one
member selected from Cr and Mn, and the balance essentially
congisting of Fe can be cited. When the content of Ni and (Cr,
Mn} goes outside the above described range, any case can leads

o deterioration of the thermal expansion coefficient.

For the low thermal expansion member 23, as identical as the



*24. That is, the total plate thickness T, which influences the

predeterm ned thermal bent curvature and strength or the | ofl§ JANUARY 2004
reliability, can be obtained while dimnishing the plate thicknesses t1,
t2 of the high thermal expansion nenber 22 and the |ow thermal expansion
menber 23. Therefore, when, for the high thermal expansion nenber 22 and
the.l ow thermal . expansion nmnenber 232G he Fe-Ni-- (Cr, M1) based alloy or
the Fed- N based alloy, 16 JANUARY 2004 21 which are expensive in their
manuf acturi ng cost and |less excellent in their workability, is enployed,
by di sposing an internediate nenber 24 excellent in its workability and

| ess expensi tmige dNde EBEmAPRMEMERSEE iFfRed, 2 LLE,attaining the
predeterm ned thermal bent cuirnvature th elerhrg%ta Oaﬁclz\/t@url ng Fb&e~¥f hared

thermal defarinmt icomprentey £oomag0 elegbr .61 Gh renys gangﬁgltﬂ cgn be
reduced as a whole. Further, the workability of the thernal i on

menber for @PIANGRAlY conTierti ngont Fel i2breasrbed. epaﬁrﬂﬁgdl e ther el
def ormati on nenber for an electric current control 21 of Ihe pr esent

i nventi on cd¥METpréT ePRbIkinahnpl oyeschl selactéerirel def onnahh an, Memker,
(binetal) of_an 3 ercurrent protection such as a nol ded- - case

circuit- brezﬂéer LARRE 1BVidieigador kikil i tiurhddressothesndiian thhgse
devi ces, Gan be a§ Iled in an electric current control which controls

Bz TR PRt ene Byred@horndesoribsalseiiglonheesiadt ance

(for exarrpl e brea

heating (Jul I eformatlon menber for an electric
current cont%gg%%%bpgﬁe#%%v%e%{lga elﬂnraérﬁxﬂaé’sff’gwem?ﬁ? 8t§gwrt4feaﬂ-hels/nnl

a5 overl 0ad qurront Jor anert e FRUY ey FBR ket L Rt it T of ¢ he
thermal  defrer,nmalion areabesy s ol @6t 4d GetH L eamd RO Yo 124, BY; dPENdS
(for example, SS 400) are preferable as the constitutional
material of the intermediate member 24. The specific thermal
deformation of the thermal deformation member for an electric
current control 21 which uses these materials is as described
above.

In the thermal deformation member for an electric current
control 21, as identical as the above described thermal
deformation member for an electron tube 1, while attaining the
thermal bent curvature nearly identical as that of the
conventional bimetal, the plate thicknesses t;, t, of the high
thermal expansion member 22 and the low thermal expansion mémber
23 can be diminished by the thickness t, of the intermediate member
24. That is, the total plate thickness T, which influences the
predeterminedthermalbentcurvatureandstrengﬂnorthelongterm
reliability, can be obtained while diminishing the plate
thicknesses t,, t, of the high thermal expansion member 22 and
the low thermal expansion member 23. Therefore, when, for the
high thermal expansion member 22 and the low thermal expansion

memberZB,theEé—Nih(Cr,Mn)basedalloyortheFe—Nibasedalloy,



on the heat of a resistor (heater) in which the Ioad current flows. Next,
one enbodi ment of a nol ded-case circuit-breaker in which arlGolANUARY:2004
protection of the present invention is enployed will be described with
reference to Fig. 6. Fig. 6 is a diagram showi ng an outline construction of
t he nol-ded-case circuit--breaker of o enbodi ment in which an 16 JANUARY
2004 22 overcurrent protection of the present invention is applied. In the
figure, nuneral 31 is a heater. The heater 31 is connected to wiring so as
for the load current in to flow In the neighborhood of the heater 31, as a
t hernmal defornmation nmenber, a thermal deformation nenber for electric
current contWBFCQfrﬁﬁ”WﬁW§iEﬁe@bhbeimmemmfantuMﬂm@hxkﬁ:@%@hé&@@g L Lhe
above described , enbodi pent_is di sposed nmaking a contact. The { her ima

def or mati on ﬁ%ﬁgg?”?HPrggb%J%kX¢Pé e kaed, byntirsgos2nd 4 1hiX8HelPafatrip

bar 32 which,_j ssible to rotate by a central axis. The trip bar 32
is, further,méﬁgﬁggﬁgggc?%PgnguﬁbdﬁﬁiH@rE%91%%Abﬁnénl@wmuﬁmEﬁsséedtﬁ&@sed

in an opposeghe NRNGS fLxed. jron-core 33. The armature 34 is
constituted in such éEﬁggﬁ%%ét %}O¥§’6%@ﬁ§ BF LR miEs thec onedetepoimid not

shown in thendigr ca6CondRg [ vement. Nuneral 36 in the figure
is alatch 23. The thernal def%%%hﬂ#%%gﬁgu Br-YoiNhfoste ot tiee cireiamtl

control 21 ideftsposed menBaEhr& BNNAL hi.gh thermal expansion
member 22 is placed on the trip bar 32egikggga%%ke]ﬁnetglcé’\%trf’ﬂg%]ﬂeﬂa‘b%nsi on

menber 23 i scqrhawet asnat keolat clFud6hsi dectdinughy i he, i nf ernedi ate nenber
24. The trip bar 32 is constructed to rotate by %%2€¥h£%§ﬁe gé?5pﬁétion of
the thermal HRFVIRELCBNIeNREDefof Gin @leet 6E I Gt @Bht FONTI 0l 214,

. . . e
Acconpanylnqﬂﬁ&gce%otatlon of the trip bar 32, the armature 34 noves

towards the

The thermal deformation member for an electric current
control 21 of the present invention can be preferably employed
in a thermal deformation member (bimetal) of an overcurrent
prqtection such as a molded-case circuit-breaker or a thermal

~overload relay. Further, other than these devices, it can be
appliedjjlanelectriccurrentcontrolwhichcontrols(forexample,
breaks) electric current_by deformation based on resistance
heating (Jule heat) of the thermal deformation member for an
electric current control 21 itself when load current is flew
through the thermal deformation member for an electric current
control 21 and overcurrent such as overload current or short-
circuit current flows. The deformation of the thermal
deformationmemberforaneﬂectriccurrentcontrol21maydepends
on the heat of a resistor (heater) in which the load current flows.

Next, one embodiment of a molded-case circuit-breaker in
which an overcurrent protection of the present invention is
employed will be described with reference to Fig. 6.

Fig. 6 is a diagram showing an outline construction of the

melded-case circuit-breaker of one embodiment in which an




"fixed iron-core 33. In such a nol ded-case circuit-breaker, when the |oad
current which flows the heater 31 is within the rating, thd6tJANUARY 2004
deformati on nmenber for an electric current control 21 nmaintains its nornal
shape. Therefore, the contact point which is opened 16 JANUARY 2004 23 or
closed by the armature 34 is closed. Besides, if the overload current or
short-circuit current occurs on the | ing side and overcurrent flows
t hrough the heater 31, the heater 31 is heated up to a predeterm ned
tenperature and the thermal deformation nenber for an electric eurrent
control 21 defornms towards the trip bar 32 side (shown in the figure with
an arrow). Aceanrpanyhtherdiae +dehosMiti.0 al .def ormation_nmenber
for an electric curreﬁi control 21,%thr%%?%pgg%ggggg%f§1%@?l¥§ﬁthéP t he
armature 34hepfegurowandsrtheslived hé@@eﬁpr@hQBhéégg%;ﬁf@g%g%nthg gont act
poi nt not shown in the figure is opened. That is, circuit TS F'Sk&fi%and
the |oad ister B EERBAST ragmiichie theek cad rentren@ rigUich Preaki pg fupction
according to the nol ded-case circuit-breaker of the above descri bed
enbodi nent , "439BRPTRAILAT Fhe thifa taliode, deser tibedhenbeds ARt iod Hember
naterializeg th thgrnal . deformation nember for an electric current
control 21 8f ?ﬁ?éappg BhT2 R MEFBR T Whe & 1§ lies tr és scexpamstamet #d1an 1t be
conventionak,, .f%?éﬂt an egxfellﬁnt inits workability and secures the

I'c haER

total platé 't ness whi ¢h 1t cES Plamngef ot thenabaver descelbadi lity.

Therefore, bpneddhddond @ikgali 1.on of the reduction of the
manuf act uri ng cost of thelngldééa@ggém’a FOERSbreaker, reliability of the

nol ded- case ci r quiet theeakerde £amMAN8 ogh cconpanyi ng. the i nprovenent
of the workability. The above descrfbe&ggﬁggdﬁﬁenqpfgeﬁgﬁbTd%ﬂgﬁﬁ§é
circuit- bre@mEﬂOMlihmhbcﬁimwdﬁﬂﬁumreﬂipf$égm%2tQﬁggghigrmad%eggggiégé ézpe

rotate by a central axis. The trip bar 32 is, further, connected
to a supporting bar 35 of an armature 34 disposed in an opposed
‘manner to a fixed iron-core 33. The armature 34 is constituted
in such a manner that it opens or closes a contact point not shown
in the figure according to its movement. Numeral 36 in the figure
is a latch 23.

The thermal deformation member for an electric current
control 21 is disposed in such a manner that the high thermal
expansion member 22 is placed on the trip bar 32 éide and the low
thermal expansion member 23 is placed on the latch 36 side through
the intermediate member 24, The trip bar 32 is constructed to
rotate by the thermal deformation of the thermal deformation
member for an electric current control 21. Accompanying the
rgtation of the trip bar 32, the armature 34 moves towards the
fixed iron-core 33.

In such a molded-case circuit-breaker, when the load current
which flows the heater 31 is within the rating, the thermél
deformation member for an electric current control 21 maintains

its normal shape. Therefore, the contact point which is opened



“.ovércurrent protection of the present invention can be applied, not
limiting inthis, in various types of overcurrent protecti ol JANJAR¥2604

nol ded-case circuit--breaker in which load current is directly flew

t hrough the thermal deformation nmenber for an 16 JANUARY 2004 24 electric
current -control 21, and a thermal overload relay in which overcurrent is
fl ew through the heater or the t her mal23Yef ormati on nenber for an electric
current control. Industrial Applicability As evident fromthe above

descri bed enbodi mrents, a thermal deformation nenber for an el ectron tube
and a thermal defornmation nenber for an electric current control of the
present i nvefitiOPsaabe thiemaeiditicond tie &DwsePSt pandqexcelel ant ovRrkability,
excellent strength or long termreliability. Therefore, they are Qctive
as a t her mal CHBY ST i SROPETHErCIHE. aucotos opicaitrer en tiieel 5d &l QYARCHL § ent

protection. I t@,a color picture tube of the present invention in
which the t h@?&n%{ﬂdgt}%&r %la?‘f“ob hfeHBBrtheohepher frlosthe laarent 3 00 si se orm) oyed

as a part ofy@ {4 ame, hol . _Wwhile realizing | ow cost, excellent color
repr oduct i onu%roperty 8?8%’3 Bbi 1SMRPTEAR Bea At B¢ diliczed] Aetormhiigt 0 an

overcurrent mdrdeebt @R 41, e thernmal .deformation nenber of the
present invention is enpl gyeéféhcv#}'ﬁleé&r%?";%ﬁln?%Q‘eé%‘w tenaréy sheurmignt

protection famcti2osideosihd@duet QA e erialized. .16 JANUARY 2004
25 1. A color picture tube,. conpri sll'en :gar‘i;%?‘egf]r%ﬁcﬂﬁn i RFeRmRRT igrgan

el ectron bedine deparred t iavo Aghea: RGSANM £ BY8" ML SH J. S col | i%dédeﬁd%by the
- ! at10 i
el ectron beamirradiated fromthe el ectron gun; a S%H%C%V\F%w s
di sposed i n “A¥repposnteralel bt itbe trip bar 32 rotates, further the armature
34 moves towards the fixed iron-core 33 side, thereby the cdntact
point not shown in the figure is opened. That is, circuit is
broken and the load is protected from the overcurrent

Circuit breaking function according to the molded-case
circuit-breaker of the above described embodiment, as explained
in the above described embodiment, is materialized by the thermal
deformation member for an electric current control 21 of the
present invention which is less expensive than the conventional
bimetal and excellentlin its workability and secures the total
plate thickness which influences strength or long term
reliability. Therefore, in addition Lo realization of the
reduction of the manufacturing cost of the molded-case
circuit—breaker,reliabilitycﬁfthenmlded—casecircuit—breaker
can be enhanced accompanying the improvement of the workability.

The above described embodiment is a molded-case circuit-
breaker in which overcurrent flows through the heater 37]. The
overcurrent protection of the present invention can be applied,
not limiting in this, in various types of overcurrent protections
such as a molded-case circuit-breaker in which load current is

directly flew through the thermal deformation member for an



to the phosphor |ayer with a predeterm ned spaci ng and possesses a | ot of
fine holes or slits transnmtting the electron beam a nmask 16r-bANUARY 2004
fixed to the.-shadow nask; and a frame hol der having a thermal deformation
portion conposed of a thernal deformation nenber and an elastic portion,
one edge of the franme hol der being fix;? to the panel and the other edge
being fixed to the mask frame, wherein“the thermal deformation' nenber
conprises a high thermal expansion nenber conposed of an Fe-N -Cr based
all oy, a low thermal expansion nenber conposed of an Fe-N  based. all oy,
and an interggdi%ry. menber which is interposed between the high thernmnal
expansi on nefB€ctaad curhenitoverttherinel, axpansi is substantially
conposed of one kind of netal selected fronmQQST%EEP§¥1&%gFe%P’éﬂ&heﬁb
pl ate thi ckn@ISTFHFF8NbdEwekar theohilghhet hes ral oemwﬂ&%a@g@f&ma”d the
| ow thermal expansion nember is in the range of from5s5 : 45 to 457755,
and a platemFﬁgEEnggg Yt hRetirAceensdeat ycomnber. does not exceed 80% of a
total plate thickness of the high thermal expansion nmenber, the
intermedi ary nmenber, and the |low thermal expansion nmenber. 2. The col or
picture tubergg,setiford f.%aghzhgglz 16 JANUARY 2004 26 wherein the plate
roi

t hi ckness of the Inter |§ry is in the range. of from30%to 60%

of the total platm thhekPeSSm Bhe THE, L0l OF g%gture tube as set forth in
en

claim1 or claim2: wherein, e SEX b BRdi Y oddBent 8 enthefma he

hi gh t her madle xpedtsi ONmEBPE ok S 1Pd1 cBPEL L t&%‘l’)gaé!n iR nsion

ermal deformation

member for an electric current control of the present invention

have, in addition to low cost and excellent workability
I

excellent strength or long term reliability. Therefore, they are
effective as a thermal deformation member of a color picture tube

or an overcurrent protection. According to a color picture tube

of the present invention in which the thermal deformation member

of the present invention is employed as a part of a frame holder
r

while realizing low cost, excellent color reproduction property

or reliability can be materialized. According to an overcurrent

protection in which the thermal deformation member of the present
invention is employed, while maintaining excellent overcurrent

protection function, cost reduction can be materialized.




coefficient of the |low thermal expansion nenber is a2, the internediary
- menber possesses thernmal expansion coefficient a3 which satlosIANUARY 2004
> a2. 4. The color picture tube as set forth in any one claimof from

claim1l to claim3: wherein the internedi ary nenber consists of 0.3 weight
% or less of C, 0.05 weight %or less of P, 0.05 weight %or less of S
and the bal ance of Fe and inevitable inpurities. 5. The color picture tube
as set forth in any one cl ai m of from?ISaiml to claim4: wherein. the
Fe-Ni -Cr based all oy consists essentially of from15 to 30 weight % of N
and from2_to 10 weight %of Cr, and the bal ance of Fe, and the Fe-N

based al | of - 2SR Piatwent itabky ebmpre@i3g.to 50 weight %of N and the
FORVATI ON VEMBER®FOR ELECTRON TUBE AND COLOR

‘bal ance of Fe. T, I\/EL DE | VE

Pl CTURE TUBE USI NG , TPNG R e RERMA B MEMBER . FOR ELECTRI C

CURRENT CONTROLa ANBn6ll REHdvE ngREA G,THEREOE A high thermal expansion
nKﬁﬁggbﬂj -glolag'ffeo“lb’rcflbyi}s achdhidedr i

menber 1 consisSti gg of such as a
€ Loy, and an
metal sé€l'ected from Fe,

" expansi on nemer ®2°CEESPsheag infadimbed sEidm Fend eélé@t“tl%‘il;
intermedi ary nmephegadh | anprises _one kind of
Al and Cu oré_ anié_ialalloyWr \gﬂc?rrg‘}q){]iwglll% tll‘?eﬁsrﬁé’t%ﬂ%,lrpme&:&m&si&et kengehon
expansi on co&Pf i®ienphoephdd whiel iw:dpcat tween those of the high
expansi oﬁ%:%gefﬁral [E39P9 1andd t he

t hermal ex ' mber, (thernal
| ow thernaﬁagéﬁgﬁgggna' er®f t htRem o@zpanaiomlxaeftfgﬁgﬁgtgfﬂé]ﬁge
([err]l > [@led¢Bron[¥d4n;2) ., and is interposed therebetween, are ['am nated

to form a - ' |
mask frame solidly fixed to the:shadow mask; and

a frame holder having a thermal deformation portion
composed of a thermal deformation member and an elastic
portion, one edge of the frame holder beihg fixed to the
panel and the other edge being fixed to the mask frame

wherein the thermal de:!formatioﬂﬂmember -comprises a lrligh

thermal expansion membér composed of an Fe-Ni-Cr based
alloy, a low thermal expansion member composed of aﬂ Fe-Ni
based alloy, and an intermediary . member which is
interposed between the high thermal expansion member and
the low thermal expansion member and is substantially
composed of one kind of ‘metal selected from a group of
Fe, Al and Cu, plate thickness ratio between the high
thermal expansion member and the low thermal expansion
'member is in the range of from 55 : 45 to 45 - 55, and a
Plate thickness of the intermediary member does not e:tceed
B0% of a total bPlate thickness of the high thermal
expansion member, the intermediary member, and thel -ldw ..
thermal expansion member.

2. The color picture tube as set forth in claim 1:



a thermal deformati on nenber for an el ectron ;ube 1 or a t her nal
def ormati on menber for electric control. The internediary hnbANUARY 2004

wi t hout adversely affecting strength or long term reliability of the
t hermal deformation nenber, contributes to manufacturing cost reduction

and inproverment of workability. In a color picture tube, the above _
descri bed thernmal deformation nenber for an el ectron tube is enployed in a
thermal deformation portion of a framgghol der which one edge is solidly
stuck to a panel and the other edge thereof is solidly stuck to a mask
frame of a shadow mask. In an overcurrent protection, the above described
thermal def odhesdeiian ﬂlmmﬂraﬂe)r;lﬁlhcﬁ&{ersisc dﬁlrﬂﬁ%‘tiﬁ%ﬁt O%]jfalj_.l; ﬁ%?%%:&l nNoﬁe
' ' S a contac . ;
ther el def grimeg],gn BLLI O MNEED, ORES g oopLct PoLnT e

' thickness.

3. The color picture tube as set forth in claim 1 or claim 2:
wherein, when thermal expansion coefficient of the high
thermal expansion member is o1, and thermal expansion
coefficient of the low thermal expansion member is ¢z, the
intermediary member possesses thermal exﬁansion

coefficient a3 which satisfies o; > o3 > .

4. The color picture tube as set forth in any one claim of
from claim 1 to claim 3:
wherein the intermediary member consists of 0.3 weight %
or less of C, 0.05 weight % or less of P, 0.05 weight % or
less of S, and the balance of Fe and inevitable

impurities.

5. The color picture tube as set Fforth in any one claim of
from claim 1 to claim 4:
‘wherein the Fe-Ni-Cr based alloy consists essential;yrof
from 15 to 30 weight % of Ni and from 2 to 10 weight % of
Cr, and the balance of Fe, and the Fe-Ni based aiLoy
consists essentially of from 30 to 50 weight % of Ni “and

the balance Qf Fe.



