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%B@%% Q%etﬁg Hhﬁﬁgm&agﬁfqﬁﬁﬁéoaﬁﬁmtha panelecThec |

el ectron beantwicit passes;t h i ne holes of the shadow nask is
usual |y only about 20 % of t épggpg%lgléﬁ??ﬁﬁfbﬁéﬁﬂ Ergtaadd 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 framechaichér Fakly expanded by collision of the el ectron beam
the fine holes of the shadow nask and the dots formed in the phosphor

| ayer are relativBig mhifarad innehbibrd fealabkVe, POSIHL,ANS Lo, result in
_ _ (o] ne'rf i
ayer are rel %Olor oUrity. 16 JANUARY 5064 5 < RA? &eformatlon
member for an electron tube such 4s a color picture tube and the
like and a color picture tube using thereof, and a thermal
deformation member for an electric 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.



“Thereéfore, the shadow mask is generally fornmed of a low thermal expansion
all oy such as an Fe-Ni based alloy and the like. Besides, tBaJANKMARY 2004
is conventionally formed of a generally wused Fe based naterial fromthe
view point of strength and the |I|ike. Therefore, in order to absorb thernal
expansion of the mask franme, a spring_material which is capable of
deform ng elastically is enployed for<a part of the franme holder. In such
a construction, since there is difference in the thernmal expansions of the
shadow mask and the mask frame when the electron beamis collided,
absorption of the thermal expansion solely by the spring material is not

enough to resul tTHdredegreadaht0Bh Ofiol hg 001;Qr gQHéL‘Sy%ﬁ, TS e q@o b herﬂ?a"{/e o

deformation material which defornms in an opposite rection Tela

the directtbarnil ehppmaloreidnyi arclohs theramekphEaaa1h sy Usad Hof; g, part
of the frane holder, aside fromthe spring material. For” the thermal

def or mat i onBfgides, fidveniagk & et 1of couamtd chaamp cdialedess RAqs0e£4] | gd

bi netal obtained by lamnating a high thermal expansion nenber such as an
Fe-Ni - O ba<egdarg ésﬁ%;‘dmétﬁw% hetaralt heex pan gicimtrefiber resueh asd aghde- Ni

based al | oy ig cog%enti onal I.}/] used. In addition, in an overcurrent
protection SUEH ad "ErehBF Bedicyde i e @hprbiheakat camdns hen bE kae eadiher mal

def ormati on r..| ed to _break overcurrent by opening a contact

point. In fﬁ‘geﬁ%:\?grs lfr%rnéﬁ‘ftadt&r&tagc‘%q?lo%lﬁ RaPERks ﬁﬁldyeéé?%%%?fl@ﬁtmﬁblar

def or ms due; § Q.13 QN £lul § Qgp{ etrl}ett}e ovef]cg{ar ent flows. otherw se,
i eater) s I'd

the overcurrent flows a resistor T a thernmal deformation
due to heating ah ehehrgs&&{g{ruc@ignrcg%ceiztg,b(%teg&%ndgggegé)ncdeefi%r rgg'éi on of

the thermal defornmation menber. 16 JANUARY

thermal expansions of the shadow mask and 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.



"For’ the thernmal deformation menber for the overcurrent protection, a
2-layered lam nate material obtained by |am nating a high tBeIANMUARY 2004
expansi on nenber such as an Fe-N -Cr based alloy or an Fe-N -M based
all oy and a | ow thermal expansi on nenber such as an Fe-N based alloy or
an Fe-Ni.-Co based alloy , or a 3 layered |amnate material obtained by
interposing NN or a Cu-Zr alloy and tHe like as an intermediumis used. In
a binmetal using a high thernmal expansion nenber such as an Fe-Ni- (Cr, M)
based alloy and a | ow t hermal expansi on nenber such as an Fe-N -based
all oy, according to a required thermal deformation rate, a ratio between
pl ate thi ckResses toferinaa dvighrmathien mehbex FansiHyo verhereAdt bhe k9Wnt her mal
expansion nenber is determned. Further, a total thickness of the |am nate
plate for aedutdyrrarhtlamiaktst negtimlaptthongdtley mandhiaabhli4 yhigh
determined. For exanple, for a binetal for a color picture tube and the
li ke, to maklepessipindnsdoseperet KchaderamlFesticfygtaseandiibe dongn t erm
reliability, a fotal plate thickness of 0.7 nm or nore is required.
However, inttHE dhbantronktohinet allovsFReana hemaghing mesberesachldoys
such as an Fe-Ni --. (Cr ), based alloy, and an Fe-N based all oy are used
for both ofa?hérﬁPg%afﬁgggaOyé%ﬁéﬂ%%%ﬁ“ﬁﬁﬁ’bP&ﬁﬂtﬁ%yﬁhP P Fad st shber s,

there is a PLOBAM RARLy; FRRAULAEHLE LIS GOShS ol Bor TS “Cglgg%@rgi,?f‘y

manuf act uri ng ~ cost o e bimetarl, 'S PSR de e " Po- Vet

the thickngsses;f Lhoth efcthgedh gh ithgtaal expansi on nmenber and the |ow
t hermal expansi on nenber. However, due to decrease of the total thickness

of the binetal, mmhepimdtAl bengyh angn! ORgerAr BxphRbi@DidokbY ras, &, ther mal

def ormati on nenbers for both of a color 16 JANUARY 2004 4
an Fe-Ni- (Cr, Mn) based alloy and a low thermal expansion 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 Lo decrease of the
total thickness of the bimetal, material strength and long term

reliability as a thermal deformation members for both of a color



“pi Cture tube and an overcurrent protection are deteriorated. Further, both
of the Fe-Ni- (Cr, M) based alloy and the Fe-Ni based all dg JJANUARY 2004
its workability conpared with a generally used Fe based alloy. In
addition, in Japanese Patent Laid-Open Application No. HEl 7-234292, a
technolegy to interpose Ni, N alloy, Zr-Cu alloy as an internediary
| ayer in order to adjust electric resistance of a binetal which uses a
hi gh thernmal expansi on nenber consisting of the Fe-N -Cr based alloy and a
| ow t hermal expansi on nenber consisting of the Fe-Ni based alloy is
di scl osed. Further, in Japanese Patent Laid-Open Application No. HE

3- 13889, a cpackumatienicalandhaghovdholighnitt §rbtgbr {hHeryml dg{ggggig@eérenber
is different, is obtained by cladding Cu, Ni, or an alloy fornmed

t her ebet weenF st ket i heth AdiharBeEmb el iMn ) dbssd DS BILy Fod ttherse-nlapanese
Patent Lai d-Qpen Application No. SHO 47-13209 di scloses a technology in
that, becaus®'it% adSaePy dndhs pskebit iy chepabeyerittes ejenbed by mial for

a color picture tube, hi gh thermal expansi on nenber such as a Mb-Cu--Ni
based al | oy %J%Eii?sseeéjeia&ioé' conposite thernostat nmaterial. In this patent

application, it ;is g&is,tg:ltoonseq that, in a conposite thernostat materi al
having a binet alMsPFUEt i, War PotRes fales FelditQueps Apphi eht icem Noe

manuf actureqﬂﬁ—,azﬁ%ﬁogteggﬂgfé twj{“}%&%ggfj% tiﬁ(rﬂiséde Ia%/%gaga(éggl@t;e used

as an internmediary layer in't ge

resi stance andahl ext Liddddarof 15 - i rial,.. Thus, a binetal
havi ng an i nt er medi ary | ay(if(r9 fo%gﬁgg?;&%%etoeggi T cenggfé?a?ﬁ:SelSa’Eﬁ(ﬂlcﬁ

conposi te t hef abdimat airadhdichalsedf a hgRBR Sl rdiGlahse oA RRg @o‘@és%%%&nge

alloy as an internediary 16 JANUARY 2004 5
of the Fe-Ni-Cr based alloy and a low thermal expansion member
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




“{ayer were already proposed. However, in a field of the thermal
def ormati on nenber used for a color picture tube and an ovdB6cIANYARY 2004
protection, no proposal has been nmade that make possible, while satisfying
requi renent of adequate bent coefficient, to attain cost reduction. An
objective of the present invention is to provide a thernmal defornmation
menber for an el ectron tube which nanuPacturing cost is reduced and
wor kability is inmproved without adversely affecting its strength and | ong
termreliability, and a color picture tube using thereof. Another
objective of the present invention is, without adversely affecting its

strengt h andayemrgweterahreely ghidgdsyd. t idu,de; a .t | deformation
menber for an electric current control mhicﬁ'nﬁﬁﬁ%gg%ﬁ?fﬁgg%%§¥mF§Bﬂeduced

and wor kabidsitoymasipnproved, uaed aor oy erEWd @RktpROt £G4 O}, Si,ng  thereof .
Di scl osure of Invention A thermal deformation nenber for an electron tube
of the preS¥RECPAYERAL I RIPLESFEPrNS eBo tmofdaast haenbeen afaddaiml ngxpansi on
coefficient aI,.hge second nmenber of thermal expansion coefficient a2
“different fPOAPIRAE, ofNtife SEtA§LYiRFDerquiasdean of nsdsqediamgnrenber whi ch
IS interpos%deg§5g§gn tﬁ? first menber and the second nenber and possesses
thermal expansiohCtoetsi'dl &hta1pf cast swadustyiong rel ati onship of al > a3 >

a, , wherein the, fj r,. the internediary nenber, and the second
nmember are Ianﬁﬁg?ézéciyﬁggg1%%%Rﬁ?ﬁ%?ﬁ1ﬂ¥?ﬁﬂ“¥kﬁ%Fﬁéﬁpdﬁdﬁenbbermml an

el ectron tubesphat e RERS 1N ' onprises. a high thermal expansion
16 JANUARY 2004 6 member sﬁ%tﬁogsgrgﬁﬁéggf\ﬁ% g‘%ﬁa@b’tﬁ‘aﬁ“‘? NEaGEYrgRat Bres tal

expansi on is reduced and workability is improved without adversely
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



menber such as an Fe-Ni based alloy, and an internediary nenber which is
i nt erposed between the high thermal expansion nmenber and tHé JANUARY 2604
expansi on nenber and is conposed of one kind of netal selected froma
group of Fe, A, and Cu, or an alloy including these netals, wherein the
hi gh thermal expansion nenber, the |ow_ thermal expansion nenber, and the
internediary nenber are lamnated. A &ol or pi cture tube of the present
i nvention conprises an electron gun irradiating an el ectron beam a panel
having a phosphor |ayer to which the electron beamirradi ated fr.omthe
el ectron gun collides,- a shadow nmask di sposed in an opposite relation

Wi th respectmndmbdihauphospher rkayerciidRea PIEMet er spaci ng and
possessing a | ot of fine holes which £ ansni t(gj}t?'he %e‘{\)g"glerrf)nﬁilb%’é‘%m%l%sk

frame fixed ke sshhdowamaBk:Na dhedmal 1o deloumahi o fakkign, f.orned. of
the thermal deformation nmenber for an electron tube of the pr)ésent

i nventi on arttigh éf deftieErpoed ib@rweeanﬂaeahiq}anﬁehp@iaﬂ@ﬁqp@ﬁ@i@:@ﬁ%mh@?ra‘?%‘;
being fixed to the panel and the other edge thereof being fixed to the
frame hol der?heF&Pf“hglFe,“&alt REPARF 1 gefismbeti and nenbempbaed aif eheCkTi€ o f

current cont reQCIa ofe]éh %i&esent invention conprises the first menber
possessi ng t1aritet %{% Ot £ FEPPG el AL, aneCweennd aldeybierc lpeEs@ssi ng

t hermal expansi.an icient.a, different from that of the first nenber,
‘and an int e?’ﬁ% %a?%gﬁgrfbgbg?%%%rt s%ﬂgh HEERBRA LIS Bl PEIMeFder t e d owhe

second nenber-a30d1PR8SESSI rmal. expansion coefficient a, satisfying
rel ati onship of al> §3> ad}g\wﬁg{%girh Fﬁg 1 ST OREAGEL ATy ReRbitte 2FEdi at e

menber, andlath@asegond menber are | aminated. 16 JANUARY 2004 7 A nore
specific thermal deformation nmenber for electric
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.



"current control of the present invention conprises a high thernal

expansi on nenber conposed of an Fe-Ni- (Cr, M) based al | oy 16aJANUARY 2004
expansi on nenber conposed of an Fe-N based alloy, and an internediary
menber interposed between the high thermal expansion nmenber and the | ow

t her mal .expansi on nmenber and conposed _of one kind of netal selected froma
group of Fe, Al, and Cu, or an alloy {ncluding the above mentioned netals,
wherein the high thermal expansi-on nmenber, the internedi-ate nenber and the
|l ow thermal expansion nenber are |am nated. An overcurrent protection of

t he present invention conprises a thermal deformation portion consisting

of a thernmal defarmatéospedner:hehadnd@t &Gt d iorC ek ontrol of the
above described present invention which, when lo&ergug'?%n OF | DR or s

due to its SOWIFeRY @heutl, o brthetupr d@nitettv Gt 8Ap PV L5 K LAM di Sfrﬁcised
in contact, and a contact point which opens circuit accordi né to - the
def or mat i on SFPAHECPHEHRAT defee et PORNPBe tilon(Cd,NMA) thaeka®d 1 1dgf of Rl on
menber for %51] el ectron tupbe and a thernmal deformation nember for  an

el ectric curr&Af'®conth Yt Yt MemBert penpsrasskot anventNiobassdneer d e and

i nt er medi ar . [ ssesses ., the thermal expansion coefficient |ocated
bet ween t ho)ségnggpgﬂﬁig&g)harlf HETHAT ¢RbarReH rhstiveenatte ahigw tHwewmaml

expansi on nmg ; formt i and the |ike as a thernal
def or mat i on %ﬁ%g%d} E%&lgglé ag@t%}em %‘éggajérﬂ%%ﬁ?‘ﬁanﬁho@ pempee endlcoeppanrsi on

coefficientsr @fe thedhbgh&XPanshop: er and the | ow expansion nenber and
plate thickness ratio therebet vveen.%%rogf %r%x:o%ogd%%t iAr%g Fdréberr | ess

expensi ve aad £Xoet liealudbng held awetKaRiddil%as i nternediary nenber,
thermal defornation degree to be aimed can 16 JA %ﬁﬁeﬁn B"é‘eo'ﬂt”é'ilned
and the totahephat eexpdickoes siewbieh ¢ liUgRGASdiate member and the low

thermal expansion member are laminated.

Anovercurrentprotectioncﬁfthepresentinventioncomprises
athermaldeformation[mmtionconsistingcn?athermaldeformation
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
cﬁfthepresentinvention,sincetheintermediarymemberpossesses
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
canlmadetermineddependingcnlthethermalexpansioncoefficients
ofthehighexpansionnmmberandthelowexpansionmemberandpiate
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



str'ength and long termreliability can be secured. In addition, the plate
t hi ckness of both of the high thernmal expansi on nenber and16hEANUARZ2004!
expansi on nmenber can be reduced by the identical thickness as that of the
i nternedi ary nmenber. Thereby, the manufacturing cost of the thernmal

def ormat.i on nenber for an electron tuhe and the thermal deformation nenber
for-an electric current control can b€ reduced as a whol e and, further,
the workability can be inproved. The thermal deformation portion of the
frame hol der of a color picture tube of the present invention is.
constructed with the above described thermal defornmation nmenber for an

el ectron tube. obThénedosed wuenoshenplie: shadowBskhL oL, t e MRSk frame are
thermal | y expanded, while preventing deterioration of color purlgy
acconpanyi ngt8¢8pthcatehenoftersl aeliabiddsivt con beety@ersd.hern phasphgy | ayer
formed inside the panel and the fine holes of the shadow mask or the slit,
reduction ofPeHlathtihackiesngichath odnthed ighdehpossl bkpandir Refbet he
overcurrent lgrotﬁctj;’on q}l‘ the present invention, while securing protection
property of *PhetNei 1€ th e Lt 6XPARS bt Bierbvge caft bherauercubyente such as

over | oad horf-circuit current, reduction of the manufacturing
cost can befgﬁg?én%iéghEF?E?S%SE%ﬁaﬁt?fgﬁh%ﬂﬁﬁﬁéﬁiﬁ%ﬂ@ﬂﬂgmb@4' sThepevspecti ve

Vi ew show r I e dinment of a thermal defornmation
nmenber for nglﬁég%ggu?ra%%{rd g 9%§@{a%et%? eglgﬁf“a?n%gﬂ’?“@ﬁ.lopi membper §og an

per spect i Vee Vé&W Showhagad ¢8RStHCEH O JANUARY 2004 9. conventi onal
bimetal. Fig. 3 is a sectional view sh&(;evmpgnrgn@dat#%éls%% Gl oL st terct s ioh

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




"«of "a-color picture tube according to one enbodi nent of the present
invention. Fig. 4 is a diagram showi ng enl argenent of the ed6clANHIARY 2004
portion of the color picture tube showmm in Fig. 3. Fig. 5 is a perspective
vi ew showi ng a construction of one enbodinment of a thermal defornmation
menber f-or an electric current protection of the present invention. Fig. 6
is a diagram show ng an essential construction of an overcurrent
protection according to one enbodi nent- of the present ,invention. Best
Mode for Carrying Qut the Invention In the follow ng, enbodinents. for

i npl ementing the present invention wll be explained. Fig. 1is a

per specti ve Y9eV¢Ehowiadg baneteibodi ment of a thernmal deformation nenber
for an electron tybe of the present invention. The thernmal deformation
menber for an eI£3€r0%1FUb§eCEl§h®MﬁiEwsﬁkgdn@(noﬁﬁééﬁﬁﬁaﬁégnééfégti tber
and the secqﬂgaqggper .contributing to fundanental property of therm

def or mati on Such égrPﬁ%FﬁﬁTtBBﬁ@F¢Pﬁ§ﬂ“G§¥)QﬂmbghodhﬁﬂﬁﬁbfQh@%ﬂ&ﬁg&tnenber
2 and a Ioghgng{qg% expansi on nenber 3'. Here, the high thernmal expansion
menber 2 and the Tow'thermal expansion nenmber 3 can just as well be

relatively diffegpegt jn;iheir; ther expansion coefficient and are not
necessarily restrigted %ongﬁggﬁgggngg?ﬂﬁéé Brargerent hef ridle espansian

coeffici ent poAittibaugh the by therm ansi on nmenber 2_and the | ow 16
JANUARY 2004 10 t her nal expansigﬁ'ne e?é Car & Mot "p&tPi et arly restricted

in their materiBigass desarpdeghahove, vsincga:Large therml bent
curvature (bent coefficient) can be obt ai ned, " an #gﬁﬁﬂﬁgfunggaof'one
embodlmentcﬁfathermaldeformationnmmberforanelectriccurrent

protection 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



“all'oy and an Fe-Ni based alloy are preferably enployed as the high thernal
expansi on nenber 2 and the | ow thermal expansion nenber 3, 16aFANUARMRJ04
The plate thickness ratio (t1: t2) of the high. thermal expansion nenber 2
(plate thickness t1) and the |low thermal expansion nenber 3 (plate

t hi ckness t2) is determ ned according _to the ained thernmal bent curvature.
For exanple, in a thermal deformati ont $renber (bimetal) 1 for a color

pi cture tube enploying an above described alloy, the plate thickness ratio
tl: t2is _preferable to be set in the range of from55-: 45 to 45 : 55. As
an Fe-N --Cr based alloy enployed for the high thermal expansion nenber 2,

an al l oy conphésnay dxomsiant AedBe el thite Qor0f 2N ; 2 to 10 wejght % of
Cr, and the bal ance essentially consisti ng o%aIiélkelC(::Lfl'slirlaox’lbP EFEEE SRR he

addi ti on quabhéiy nefteNialand Gestsiloed sibdect heiabove deseri range, both
cases lead to |oweri ng of the thermal expansion coef ?diq?i e%l?sﬂffu]?{}%élrt, as
an Fe-N baS&valiysy (Penttdnelfdwieher madn expansiior dyeabes -J; -an t{’;}slegjy
containing from30 to 50 weight % of N and the bal ance essentially

consi sting oty eafl Welei¥eBaspfar lolen i prefd el yi smglidyara PehoW; 530

wei ght % or aver 50 vei ght % the thermal expansion coefficient becones

|l arge. That T8 %% PRBAFAKYRE TSFPEromag the soumthghna Yexphndl ok aib@Bl, good
t her mal expafsi . bt aj ned.. Between the above descri bed high thernal
expansi on rreaéjrr’bgrggpgggﬁgg%ﬁ'e I%S\?v tﬁfearl%r?a]\g\ﬁje%’b“a?‘?sﬁ 6ht herfber t3), ofhigie high

i ntermedi ar e HExRar A Il e _internmedi ary menber 4 possessing
an internedi ate theefxn%i exgan%%%s%gg%%?%f:bﬁfﬁ??@s Eocard g dou ANEARYL 2004

11 between tdigpana@bRBhe REOANS (BN €06 H I Gl » of the high thernal
expansi on menber 2 and the the?rrgl exﬁgﬁgigg% %(’)e# i&(-:eltgﬁﬁmg?d Gecording

to the 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 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-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




“the' l-ow t hermal expansi on nenber 3. By l|aninating and sticking these each
| ayer 2, 3, 4, the thermal deformation nenber for an el ect riGnJANUARLY 2004
formed. The thermal deformation nmenber for an electron tube 1 can be said
to be a binetal consisting of a clad material of 3 |ayered structure (3

| ayer | am nated nenber). For |lamnating these each layer 2, 3, 4, the
generally used cl adding nmethod can bel npl oyed. Specifically, between each
| ayer 2, 3, 4 can be stuck by, for exanple, hot rolling. The plate

t hi ckness t3 of the intermedi ary nenber 4, basically, can be appropriately
determned- in the range of the total thickness T which is required for

securing strieagide®ithle0fge el BAxpehE B I .the thermal deformation
menber for an el ectron tulE)e 1. EioV\/ei\}g[lF ,Coélééﬁgél%%teaf ﬁ)grt:% hyah dhminadn of

the high thexpmisiexparsier reaherti and hLhe Lew ther pansi on menber
3, in particular, the thermal deformati on of th%\él hi Q%ﬁ‘n? %fgr(rléilengxﬁ‘aﬁfi on

menber 2 tentlds gractheansy pagetieni neettee Bndesy 16884416l 9y of: the g
internediate menber 4, it is preferable that the plate thickness 13 %f t he

i nt er nedi at e et EACH 13Y®elow380? sthef thémend Dicalf ophat et RbGKSESSy T .anThi S

t hi ckness canJt ch:ﬁy a cgrdi nJ? to the constituent materials of each |ayer 2,
3, 4. In additior°" HPEnL ThdHedex phitsitbr roadfdé frivent i a3 refnddie for

i nternedi ary, [S.close to either one of thermal expansion
coef fici ent sa‘{;?erm%ratfog‘f ting i G Phord & p&nai bHiatedbern i srichg e how

thermal  expansi ARt OBIPEL 33 Y Leduci ng .t he te thickness of the nenber
(2 or 3) the thermal expgns?o%xrggg £ errftMSfP PERT ileménpked mgmbep) s

thermal expansi qameaatingi emdse thet hgLppl , bent curyature 16 JANUARY 2004
12 of the thermal deformation menber %gr an’ e ’ect'rgﬁet%berf ¢¥nu6&9 made to

be set at thdadesngededhed can be employed. Specifically, between each
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 forsecuringstrengthcnrlong
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 T. 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




".Thé specific material of the internmedi ate nenber 4 can be appropriately
sel ected considering the material of the high thermal expad§iJANUAREZ0Q4

and the | ow thernmal expansion nenber 3. For exanple, when an Fe-N -Cr
based alloy is used for the high thermal expansion nenber 2 and an Fe-N
based al-loy is used for the |ow thernmal expansion nenber 3, it is
preferable to use one kind of netal selected fromFe, A, and Cu or an
alloy including these netals as the internedi ate nenber 4, wherein Fe, A,
and Cu are excellent in workability and | ess expensive than these alloys.
For the constituent material of the internediate nenber 4, fromthe view

poi nt of thesthatdralhebeRt HLAPSI nd t.he workability, Fe, A or an alloy
contai ning these netals as baseattégﬁ Bt efler abl P IGSEH0N | ikt fenlas |

steel can bemsaé dc@ bedesitr abl enaviesialy eff.ective in manufacturing cost
reduction. As the steel to be used for the internmedi ate nenber 4, steel

material SS 400 (88 4P6casidefdtredainod! G i3121ke5 lslng 0,3 weight %
or less of C, 0.05 weight %or |ess of P, 0.105 m?gﬁ‘{@‘%mméé“rgg% SSHt B8 and

the bal ance ¥PIPNiAtelyneviabie damiricking thamde ghieds Now, since the
i nternedi ate menber 4 possesses the thermal expansion coe’Ffl & 93

pl aced bet weBH ¥ids 8XBANE hen iegher h ravel thexipanshermdERREEn 21§ Mkmpand the
| ow t her mal .expansi on nber 3 ((xy) , the thermal bent curvature of the

t her mal def ot mat Porf &r "HYy 2B FeeNacEr drn stedbel bye an ubeddriref 1jd megnby the

t hermal exp ' gefficients al a, of the high thermal expansion
nmenber 2 an?}féﬁg‘%ll 8&??%%%%|‘“eé%?6ér?sia&ﬁi ABnbRTNi3basendiltlog pb atexd Wogkness

ratio 16 JANYARY ;7004 ( ; bet ween_t he pl ate thicknesses of these
menbers. Ther ef or e, ?%%%L{BF%%@? ﬁt}egi%%és  'dt 18 Rieferaple)tofusehenhi gh

kind of metal selected from Fe, 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



“.thérml expansion nenber 2 and the |ow thernmal expansion nenber 3 of a
conventional binetal, for exanple, shown in Fig. 2, and thd6pANUYARY 2004
thickness ratio (t1 : t2) of the high thermal expansion nenber 2 and the
| ow t hermal expansion menber 3 of the thermal deformation nmenber for an
el ectron tube 1 according to the present enbodinent are identical, nearly
equal |evel of the bent curvature cantbe obtained. Now, in the
conventional binmetal 5 shown in Fig. 2, the total plate thickness T' has
to be secured by the plate thickness t1' of the high thernmal expansion
menber 2 and the plate thickness t2' of the |low thermal expansion nenber

3. On the cofityrary,) betwtle ther e [=) Nol&ss=) 4} rgam r -for an el ectron
tube 1 of the present inventi on[msadhom in F%gggsl, thz]eﬁlaa‘ﬂ]%mlﬁﬁsb'knesses tl,

t2 of the Higlrefherpalf expansizk TaRBRAe 2 and: ihelow ther nal xpansi on
menber 3 can be reduced by the plate thickness lt Sqof' F‘hg ?ﬂ?@rerrgdig&te

menber 4. EVEOSTAALePXRAUION Bambér tthesd peatlew i akness %u%%%%@%ﬂ'
def ormati on jmenber for an electron tube 1 of the present invention has a
nearly identi €4l 2 tFREMRITIGBAL bémevak urfe rasxael €onvenhi onat; hi Bet ah 45
does. In ot tg% V‘Pa{tdes’th‘ ile reducing the plate thicknesses t1, t_ of the
hi gh thermal expansi 0n°BABEra>18nbtt hetz) f therimagh expansi enparEher 3 and

attai ni ng ngapby,-es roal  bent curvature, the total plate thickness T
required for st rEngt%doitﬂf%hg&oﬁ]geli@ﬁmef‘@?i‘%mﬂ ifeppbesad die tdecthedmaBent

coeffici ent 8=0f rgevesdhegpecisi-C, | es of the above described thernal
def or mati on nmenber for an el ec%rfaonné?u 2 Bike 1@ CrRNdaRy t20oe nuesaoin i n

Table 1. |neeBshispechtéadexamphe, nddrffedday8lony %, N -4.5 weight % Cr
all oy and an Fe-36 weight o Ni al'ioy grgeésggﬁege& of’ the beit curvature
can be obtained.

Now, in the conventional bimetal 5 shown in Fig. 2, the total
blate thickness T’ has to be secured by the plate thickness t,
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




".for the high thermal expansion nenber 2 and for the | ow thermal expansion
menber 3, respectively. For the internediary nenber 4, stedb JANUHARY 2664
400 of various plate thicknesses are used. The plate thickness ratio

bet ween the high thermal expansion nenber 2 and the | ow thermal expansion
menber 3 was set at 1 1 and the total plate thickness T of the thernal
deformati on menber for an electron tulde 1 was 2.5 nm A conparative
exanple showmn in Table 1 is for the conventional binetal 5 (binetal for a
color picture tube) shown in Fig. 2. In the conparative exanpl e,
constituent material of the high thermal expansion nenber 2 and the | ow
thermal expafolonimefdere 3,. the @lal epkbi ekBessmAld, 04,t ReI£Pglween, ,and
the total plate thickness T' were set identical as the above descriBed
embodi ment s NiT4bpevai @b édfneritl oyErbod dinneat 3 @ Erdigdicnment; a@@g?ag&t h%Eq
Exanpl e Pl at e305060 Thi ckness Constitution Ratio ( a } of Internediary
Menber (st edPy BentiAlotlesnal prpapsboefidmicant {od 1y Khe Asowe¥hdetf rom
Table 1, in _each enbodinent, as the 16 JANUARY 2004 15 constitutional ratio
of the int eFﬁgaPaf%nr%%%r A B TREFTIVClNe Baredheman be ireddiSS y4AOmbaEOMES

| arge, the Q?“été%ﬂ7%% %E?a?%&gﬁ%ﬁegf various plate thicknesses are used.

The plate thickness ratio between the high thermal expansion
member 2 and the low thermal expansion member 3 was set at 1 :
landthetotalplatethicknessﬂ?ofthethermaldeformationnember
for an electron tube 1 was 2.5 mm. A comparative example shown
"in Table 1 is for the conventional bimetal 5 (bimetal for a color
picture tube) shown in Fig. 2. 1In 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 30 50 60 -

Thickness

Constitution
Ratio (%) of
Intermediary
Member (steel)
Bent 14.0 13.5 11.3 14.2
Coefficient .
(X 10° /K)

As evident from Table 1, in each embodiment, as the



"However, if the plate thickness constitutional ratio of the internediate
nmenber 4 is about 60 % it can be understood that the therrmglJANUARWYROOH
menber for an electron tube 1 of the above described constitution can be
satisfactorily used for the binmetal of a color picture tube. Conpared with
the Fe-22 weight % N - 4.5 weight % Cr_ alloy or the Fe-36 weight % N
all ey, the cost of the steel mat eri all3 s about one fourth. Therefore, when
conpared with the conventional binmetal 5, the manufacturing, cost of the
thermal deformation nenber for an electron tube 1 of each enbodi.nent can
be reduced in total by about 30 - 40 % Further, the steel material is

excel | ent incbhscnerkabhdil b tGBNPANGE VY that, of the Fe-22 weight %
Ni-4.5 weight % C all oy or the Ee- 3% %W{é?]ijnlllefé.']ooﬁ@ﬁ mEPPYy 4 FhBRred Grfe thehe

thermal def ostatl oatceetberss 000 babokt£SLFOD, tHRG ] Of,,§a¢N enbodi ment can
be inproved in its workability conpared %ﬁth thgﬁtéﬁuﬁ %u58ﬁ§§ﬁﬁ?8ﬁar

bimetal 5. .Hpgedescribethealpdwuee ihithedhermlidaf osnmtion . er,.for an
el ectron tube 1 of the enbodinents, the total plate tﬂ?%ﬁ%@§§Eg? WhFch

af fects the HRE¥RGHider mebbent Larabatutr 60 and ot CAATHA udHérEQBgdt€&Q%
reliability can be obtained while reducing the plate thicknesses t1, t, of
the high t heth@aithexpahddwrmeiten memied fdeanlcdwcthen raabeex pansion,HEIDEr

3. Therefore mheqhapg i -Cr based alloy or the Fe-Ni based all oy which

Fe-N - Q
are expensi v&STH 11 CRBERTH AL fRp B8statdsdarhpeil pnsea fole neobkabidi ty

cxpanei on et Sonp AE PR T hGOTR Brieicat Eh ARG Soamnt i i1 ess
expensi ve anﬂ,§ug§thr%i@rigﬁhng%angi}égg thoigh%mhjle 16 JANUARY 2004
en

16 obtaining the desired ther cur vat (ré? farfdf &yt ukhagcostost of
the thermal defraatieen maebeiafofs abReGhL 0BG Mhe 1Tﬁ£¥£fore, 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



'.be Teduced as a whole and its workability can be enhanced. Next, one
enbodi nent of a color picture tube of the present inventi ol6WANUARY 2004
explained with reference to Fig. 3 and Fig. 4. Fig. 3 is a sectional view
showi ng a construction of an essential portion of a color picture tube
according to one enbodinent of the present invention. In the figure,
nuneral 11 shows a panel inside whichi@ not shown phosphor |ayer is
formed. Along an inner circunference surface in the nei ghborhood 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 wth respect to the

phosphor | aygkt £911RA+ hD$i-4¢ wWth a predetermned spacing. In
t he shadow mask 131,%}21 ot of r%?ﬁceh%%@%sbe&t %‘I]”Wagt”rﬁ?t' YHowkany fag e iiggur e

are formed apsbiabretiesthePnbEABIBARE L LA QUG fdjne holes or slits
collides with the phosphor |ayer. An elect rgﬁkhjﬁea?nniesleicttfﬁaité‘tb?dlf(?a6‘m an

el ectron gurbsotedShevin aisnat ko feé gie 1 tsTRErRAEL {ON QUNRL S S oscpd i nsi de
a neck (not shown) connected to the panel 11 through a funne c(eno‘t shown) .
The shadow mask W8xEs dror emdodiment ow 4 henwel pexPansiPe A4 P¥e SYGhas an
Fe-Ni based alloy. At the outer periphery portion of the shadow mask 13, a
mask frane PAVESMSOSt YRy & Fepbabed watkriederestehcagiyhes shaetigmayeri al
and the like is fixed, To the mask frame 14, one edge of a frame holder 15
is fixed and thefd¥he? 12dySEEirNah viey hidwiage ahobulerrd ios bExed i n an
engagi ng manner. .tq,the fmel in 12. Thus, the shadow mask 13 is
elastically supportleH by the®pdhér-21 PhBimh e pEapedhol der obe5. 16

JANUARY 200%&%&1‘&&@9%?1{?@%& if“(’%‘ﬁﬁ hol gjg_leﬁ has an el astic portion

15a consi sting of such tfai nl ess i) Fhaufighgea rumanagl 11

shows a panel inside which a not shown phosphor layer 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.



" .deformation portion 15b conprising the thermal deformation nenber for an
el ectron tube 1 of the present invention which is explai ned 16 JANUARY 2084
descri bed enbodi nents. The elastic portion 15a is disposed on the panel 11
si de and, when the shadow mask 13 or the mask frame 14 is expanded
thermally, its spring property (elasticity) can absorb this expansion
effect. Besides, the thermal deformatidn portion 15b, as shown in Fig. 4
in enlarged manner, is constituted by disposing the thermal deformation
menber for an electron tube 1 in such a manner that the | ow therngl
expansi on nmenber 3 of the thermal deformation nenber for an electron tube

1 is placed on thgen@skyd R i e hjgh _thermal expansion
menber 2 is placedeon t he pang%%%§ g&ﬁ%pﬂﬁﬁgﬁﬁﬁhgpﬁg ?%fg%ﬁEHFéﬁéﬁﬁéWher 4.

That is, wherbabenshadow oBskchhDs sthhg1BBS K LE | 5, expanded
thermal |y, the thermal deformation portion 18b S%§§if%a %a Side

di rection t ¢etfflvamadfi onherttienniedb cexpansing: hNELLe |, _expansi on
coefficients of the shadow nask 13 and Jﬁg:nask féiﬁgggg&gﬁéogfg?gfént
each other,f@@eﬁ*ﬁﬂepﬁégéfﬂﬁﬁele%bandgdes@@mﬁabb&tﬁ&hGﬁhéﬁagngggiﬁgd

el ectron beam through the frame hol der 15 possessing the elastic portion
15a and t he 't hBF PO tReriserat PeR gradiowntsb, Tel allbvei Pesition et ween t he
dots of thedphosghgr Iaégr formed i nside the panel 11 and the fine holes
or the slit&'6P°Phe ¥hdiew sk 1135 tdh apd. pteare hbe dsHadom madiks L Baat kng.

Further, thj [ tipn preventjon, . as explained in the above descri bed
enmbodi ment s%nglsg %tglgfgl %?ilz%c?}?yaqdr?éi thermatLy defter warinm mearsecyf or an

xpensi ve and exeert oot M anran Iy SO MELRC L heeeafiventisnal
bi met al andthapma®cds®odnte ibat pbri &t a sbhi SXN83Sn in Fig. 4 in enlarged
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



*.whi‘ch influences strength or long termreliability. Therefore, in addition
to realization of the manufacturing cost reduction of a coHérJANUARY2004
tube, reliability of a color picture tube can be enhanced acconpanying the
i nprovenent of its workability. Next, an enbodi nent of a thernal
deformati on nmenber for an electric current control of the present
invention will be explained. Fig. 5 il$ a perspective view show ng one
enbodi nent of a thermal deformation nmenber for an electric current control
of the present invention. A therrmal deformation, nenber for an electric
current control 21 shown in the figure possesses, as identical as the

above descri bédchhier eds defonsbdd OAd BRARET o f O Lgetron tube 1, a high
t hermal expansi on nenmber (ther nal expansio%ﬁpégggi?@?é%%t%f?mEﬁf%ﬂNP%#I(MN

thermal expafi§pornyemtéonal hemeal @xpansiserucaifd €bent A2 %P?ick
contributing fundanmental property of thermal deformatioh, and an ness
internediatewﬁéﬁBéW“ﬁi@eﬁ§§§e%%ﬁ¢npthanrikuﬁy’ﬁEEmakﬁth@IIEy_ e¥p€g§fé¥%
coefficient a3 %ﬁy > a3 > (Xgé_and_ di sposed t herebetween. By | am nat'i ng
and sticki ng"BatH 1 Ey8y tooreabbzationoné anetenfaathheideb sdef it 03{1
nmenber for ap giggﬁgic . current control 21 fornmed of a 3 layered cla
material can bé CORStUIETEE. “PaRki sdiahibétwedhatdse pachdcayebe 220 23,

24, plate thic i 1 ..12) between the high thermal expansion
member 22 and the iéﬁfkﬁgPﬁé?ngﬁﬁ%ﬁngHﬂﬁgﬁﬁémeﬁg,O%ﬂdSpWQIkanﬂﬁﬂﬂ@ness t3

of the intermed aketMesperuddilldti 9cto.total. plate thickness T) and the
like are preferable fo bengetlﬁgg%f?%gltégr?%% ggﬁmiBMJAN@RRWrZ@OnabQ of

the above deshsdthed hersnt defersmldoRy, @R glectron  tube 1.
That is, for |aninating between each Iaygfggg%eég,lQXEPglon will be
explained,

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, > o> 0,) 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



“.the generally used cl addi ng nmet hod such as hot rolling can be enployed.
The plate thickness ratio (tl1 : t2) of the high thermal exgé&nkANdARY RGOS
22 and the | ow thermal expansion nenber 23 is preferable to be in the
range of from55 : 45 to 45 : 55. The plate thickness t3 of the
internedi ate menber 24 is preferable to be not exceeding 80 % of the total
pl ate thickness T. The reasons for prof ding these are as nentioned above.
Further, even for the thernmal deformation menber for an electric current
control 21, various types of nodifications can be enpl oyed as identical
as the case of the thernmal defornmation nmenber for an electron tube 1. For

t he high therfirtahe expaesd@sc MRIEEEH22na T BErd nGr expansi on menber 23
and the intermedi ate menber 24, basically, 8%?%Q% enl¥%éﬁﬂhﬁ?é#F§F§oas f or

t he t her mal tdéfeod mat Theat dBnbéDrkamiﬁﬂtiﬁbeﬁéiﬁﬁbntHQ@h]i%?@Q ?f %ﬂP'% ed.
However , for the high thernal expahsion nmenber 22, w thout T9 mMi éfto t he
Fe-Ni -Of bad¥d &FP6¥allunused N lavivings edthbd Oslucﬁﬁ@sbﬁptlsﬁﬂ-li};ﬁe.cgﬁ' B - M
based al | oy n@ﬁsseéses hi gh thermal expansion coefficient identical as that
of the Fe-NCM@lo58ed 19 Byatadhiskpeshisatao, () thasedral hoyh f,@kphhe hi gh
t her mal exp%n5|gg.n§nber 22,2an all oy conprising from 15 to 30 wei ght % of
N and from 2PE0° 167 EFYT hofndt theakav shermakhernsebeateatbelr om G5 and
M1, and the_ bakapg gsg;&%'all consisting of Fe can be cited. Wen the
content of Ki ang ?%}, G%Jébégeoﬁ?%9%é”% &CBbove déstpided Bangerhany
case can | egdstetonfetfrdonatipn,of .the thermal expansion coefficient. For
the | ow thermal expansion néﬁher}géfhﬁgrﬁagh?P%§Pm§§rt%%1@6PH¢@mp$h1QOO4 20
thermal def ebnpei oot remerdiigr sanseLbeciron Juhe % an FesnaL bgsed, alloy
. . M ° h t

conprising from30 to 50 weight %of N an #hep %f%ﬁ%@Ck“ess T. The

reasons for providing these are as mentioned above. Further, 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 deformation 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

consisting 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



"essentially consisting of Fe is preferred. For the internediate nenber.
24, one kind of nmetal selected fromFe, A and Cu, which aré HANUAREROGHAt
in their workability and | ess expensive than the constitutional materials
of the above described high thermal expansion nenber 22 or |ow thernal
expansi on nenber 23, or an alloy including these netals can be enpl oyed
preferably. In particular, Fe, A or %h alloy based on these netals and
the steel nmaterial (for exanple, SS 400) are preferable as the
constitutional material of the internedi ate nenber 24. The specific
thermal deformation of the thermal deformation nmenber for an electric
current contfigdrnll wBEEhnaises hbg ' L 5..828,0de5¢cribed ~above. In
the thermal deformation member fo?ggr?%gﬁidc?rh?g%ur} ?gﬁ Sl'c‘?)rhtFFB'l’Il PR segs

i denti cal asathey abvowe idesgr fbad 1heomslh d¢ reat oK ; er, for
el ectron tube 1, while attaining the ther rra?p%entdfgﬁrl\r;%tq%)r%henég
i dentical ase3dfdattigfl livheongigrhviengt o Dral i bpreEatred heryt afe thigknesses ti,
t2 of the high thermal expansion nmenber 22 and the | ow thermal expansion
menber 23 dHPHSE - dini s Hdadby ftirsalhiseknessd ti3oaf Fé hali aherdaEdiatenmenber
24. That is,_ the total plate thickness T, which influences the

pr edet er ni né & At nef® nEut R dthfle epdkailengt Andrleskheckongs itves han
reliabili ty,.,gan rtggti)bt@.i ned whjle di mnishing the plate thicknesses tl1,
t2 of the higlt FR2?hht P EHsTOR HghiseP £ Shcamepve Hestibechiet glakhexpansi on

menber 23. Therelors. : the, high thermal expansion nenber 22 and
the | ow t herndl . Sexgénnéﬁ%%% zgnggnﬁgp%,r“%ﬁeexlf’é‘pﬁﬁ‘?@ meEbe Ry IvgsEtadlbpy or

the Fed- N ibasediakltabsekR JANUARY ich are expensive in their
manuf act uri ng cost gnd "ess excell e%%ggé%g%%%\,ﬁ?e\/\%ﬁéﬁﬂ i 1Par sl @hidioyed,

by di sposi nFeanAlnberaredildbe based on these metals and the steel material

e

(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 member
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,



menber 24 excellent in its workability and | ess expensive than the above
descri bed alloys, while attaining the predeterm ned thernal16bbANUARY 2004
curvature, the manufacturing cost of the thernmal deformation nenber for an
electric current control 21 can be reduced as a whole. Further, the

wor kabi I'ity of the thermal defornatiog menber for an electric current
control 21 can be enhanced. The therna} def ormati on nenber for an electric
current control 21 of the present invention can be preferably enployed in
a thermal deformation nmenber (binetal) of an overcurrent protection such
as a nol ded--case circuit-breaker or a thermal overload relay. Further,

ot her than tHB%@“@é@ﬁﬁ@?ﬁsﬁvecbhthﬁirmmmﬂf&ﬁtdﬁimwbdﬁﬁﬁﬂdi&s&H&ESEEeSQntro
which control.s (for exanple, breaks) electric current by defornmation based
on resistancd” HERS HGT (IRt bitheaty @fpkdveds hey mhlspdet gt iiane pRERELLLOr an
el ectric cur r.ol itself, when | oad current is flew through the

t her mal defo&%@%?%%ﬂ%§% 8§}?%£iﬂhléﬁeB?F¥%bbhﬂﬂ@ﬁﬂd o reodpeRii aadchan

overcurrent sypgh,as,OVEL| uryent or short- circuit current flows. The
deformation of the therﬁ§?§gagf%giéﬁﬁﬂaﬁhﬁéﬁb@Ft$%ﬁlQﬁlHHEe@teﬁetexmimﬁu

control 21 mayedependst elrbhe hgat of a .t sigtonﬁéheater) in which the
dime e 8%

| oad current flows. Next, one enbo ottt Eds@fctie wihetmadaker

in  which andefemetilcenheRhet e£d i o Qf) . pr t jinvention is enployed
will be described with reference to Fi5.Qg}gﬁﬁésﬂg“i§°8t5P£g%%ﬁF§h&m ng an

outl i ne constedistdcbrsok whele nolFdednheaserd iy RE eak f one enbodi ment
in which an 16 JANUARY 2004 22 overcurrent protec%?%§?o$fﬂ%§ %Bg§@ﬁ

i nvention i sS&spIMaddon| nembere fagume elauteial cddrdnt 2oheabery; The heater 31

is connected
enhanced.

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




t

to wring so as for the load current in to flow In the neighborhood of the
heater 31, as a thermal defornation nmenber, a thernal deforlGalANUARYR804
for electric current control 21 of +the present invention which is

expl ained in the above described enbodinment is disposed nmaking a contact.
The thermal deformation nenber for an glectric current control 2.1 is
fixed to a trip bar 32 which is nade p?c?ssi ble to 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 nanner to a fixed iron-core 33. The
armature 34 is constituted in such a manner that it opens or closes a
contact poi mivemetirsh rdtRclRenf & Qs i ikts .novenent. Nuner al
36 in the figure isngrpl atch 23. Theht%hgfr':%%rp&dggg%ﬁﬁ Pon “ndibkred or 18n

el ectric cuthenfigeomt moime2ali 31 dissposescdn SWRR RedmiIngy fhat the high
thermal expansion' nenber 22 is placed on the trip bar %2 i 08 g & the 1 ow
thermal expafsiohlMentrera2Jors thratead ottt anCho3618i derhhppugh the

i nternedi ate nmenber 24. The trip bar 32 is constructed to rotate by the
thermal def 8FrEEPOTN A et hhdiardierddt oramti dne rivembe o fo4t @ RLESLLI C
current contalrgillerZI.l ag%onpla%i ng the rotation of the trip bar 32, the
armature 34%noves ToWaras On fMeplg ri fonedersr 6. currentictont yal dedogase
circuit-breaker " | 0ad current which flows the heater 31 is within
the rating, el?%eprte}\geé?%awg%?lo?n FlilS T el afbed gk dhecabdwe descefibedont r ol
21 mai nt ai ngphé Therefore, the contact point which is
opened 16 JA%U%%%H%E@Z??%?B% %s'g By th&CBFAFure 34 is closed. Besides,

!5:‘ dtehgngverl oad Th@un—,h@nmaprdmﬂa-tqloqlcHgﬁlbgyrfoeptano% %rc rgg éuhremlnqcadl ng

control 21 is fixed to a trip bar 32 which is made possible to
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 flows through the heater 31, the heater 31 is heated up to a
predet ermi ned tenperature and the thermal deformation nenbd6 JANUARY 2004
el ectric current control 21 deforns towards the trip bar 32 side (shown in
the figure with an arrow). Acconpanying the deformation of the thernmal
deformati on nmenber for an electric current control 21, the trip bar 32
rotates, further the armature 34 moves towards the fixed iron-core 33
side, thereby the contact point not shown in the figure is opened. That
is, circuit is broken and the load is protected fromthe overcurrent.
Circuit breaking function according to the nol ded-case circuit-breaker of

t he above deSErd dep ddienernat s 8xplsabneskd i nBEQ@d@@PY%rgﬁeSS?EQ?Q 4

enbodi ment, is materialjzed by the thermal deformation nenber for ™ an

el ectric curréht* oMt 8POD1 PFrqHd cpresentodcaventh amewhbsd i shass d
ility

expensive th ventional binetal and excellent in its worka
and secures ft %E%]%ir;ﬁ% g?%‘f“oé tt%ﬁPBHHe“stbe WRpERT i T, teadestetr engkhhokrdong

term reliabiligy. I in addition to realization of the reduction
of the manuf a[Lct ur ian-gg}%ogtg% 19¢d SR areEgeand | Fleqitheymedkeeformddahi ity

of the nol degkngasers e te RN e can be enhanced acconpanying the
i nprovenent of the wor Kabi 1| tryfa rereéjbo?/oé]etcf@gcsjr Hedoenpbarardt the tarip

nmol ded- case ke G2 kidbr eak®im i Wk Chy rrent flows through the heater
31. The overcurrent protection of t le&}}gr%regé# FHVEMTSOn cArcowraydiniged,

not |imtinghendehospatiionvaf iteds:Hames @f r QVEHGULS rotections such as
a nol ded-case circuit--breaker in which [oad c&%rrlerﬁ%}%qegf P‘ﬁ’f PBEISF tisw

through t he AH&ERREl CoEizringl i chenentiebaf G2 A8t 365 ANYARY, 4 24 electric
current conh’rol 21, and a thermal overload relay in whi é%gggsgrr_ PEfit s

f1ew t hrough t eV Fie&PERTE? thkef tiret frabndedior BAtd R, thereby the contact

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



menber for an electric current control. Industrial Applicability As evident
fromthe above described enbodi nents, a thermal deformatiori6 VAR 2004
el ectron tube and a thermal deformation nenber for an electric current
control of the present invention have, in addition to | ow cost and

excel l ent workability, excellent strengfh or long termreliability.
Therefore, they are effective as a thernmal deformati on nenber of a col or
pi cture tube or an overcurrent protection. According to a color picture
tube of the present invention in which the thermal deformation nenber of
the present invention is enployed as a part of a frane holder, while

real i zi ng | oR1€6$t icexuplehentoraalcar 21 ppnaduehi Ofs PLOR of reliability
can be materialized. According to an overcurrenta pro?ieg(’: qﬁﬁiﬁynlW‘ﬁhéﬁht he

thermal “def o¥&¥ FBAT AiRkbér L kv theopglesert hed roreBkitR 15 S QY8 wWhi | e
mai nt ai ni ng excel | ept overcurrent protection function, cost reducti ol can
be material i J&4°¢F 18°5 ANUAREIEAS 28rreni cotlorolpi cture tube,. conprising:
an electron gun irradiating an el ectron beam a panel having. a phosphor
| ayer which is collided by the electron beamirradiated fromthe el ectron

gun; a shadow,JRsSK, Wy i, disposed in an opposite relation to the
phosphor | ayer w tﬂﬂ?p &&étceal'})ﬁiﬁ?ﬁgﬁ spaci ng and possesses a |lot of fine

holes or slits traneihhLhnge l ectron beany a mask frane solidly fixed
to the.-shadow mask; and a frdgrﬁéhﬁo?eb 21 KETChgPad eaRkmetes oenhbeonal

SN e SR LN

: member for an electric current control of the present invention
have, in addition to low cost and excellent workability,
excellentstrengthcn:longtermxeliability. Therefore,theyare
effective as a thermal deformation membe;r 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,
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.




panel and the other edge being fixed to the mask franme, wherein the thernal
- deformation' nenber conprises a high thermal expansion nendérJANUARER004

an Fe-Ni -Cr based alloy, a |ow thernmal expansi on nmenber conposed of an
~Fe-Ni  based alloy, and an intermediary. nenmber which is interposed

bet ween the high thermal expansion nmenber and the | ow thermal expansion
menber and is substantially conposed of one kind of netal selected froma
group of For Al and Cu, plate thicknessgerati o between the high thernal

expansi on nenber and the | ow thermal- expansion nenber is in the range of
from55 : 45 to 45 : 55, and a plate thickness of the internediary nenber

does not e}c@ecFOW/oijctheottabepl_ abfpkhkgkgess of the high thernal
expansi on nenbeg, &Qgcj:ntermadi_ary menber, and the low thernmal expansion
member. 2. The col of - prerur@ deFadiatding et leliewtadoai Bedin 16 JANUARY 2004

26 wherein the pl phaelhibzi Hf hBe haternedi ary nmenber is in the range.
of from 30% tt?lﬁ6000 of the t%?ZI of at gpf_@ | CRNEEs Wiiichrhis copdligedt bye t ube

~as set forth ErEFfrenobeaR ai rradiavher g ML 1855 gxpansi on
ion menber is al, ar%1 t her mal

coefficient of 4hghdigh rp|l_.expans; ]
expansi on cgef 1;#3; ent cﬂéét]ﬁévrﬁei&ﬁ tll‘?elq?i‘aﬁp%ﬁshﬁm @M roppver. tes ralath By
i nt er nedi ary*“fre phesplsees 1hReknay; @xpans coefficjent a3 which
satisfies al,2:83:2,22, é_ The_col or bict ur?rto%%eeteaxgu @ff fTRAFAG ang one

%t 0°H f'm Binahsedes e s1ies MedhRyi SBIRET L£QNSI St S

claimof fromclarn 1%t
of 0.3 wei ghtldétron beam:

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:



or less of C, 0.05 weight %or less of P, 0.05 weight %or Iless of S and
the bal ance of Fe and inevitable inpurities. 5. The color ibcdANUARYH2084
set forth i.n any one claimof fromclaim1l to claim4: wherein. the

Fe-Ni - Cr based alloy consists essentially of from15 to 30 weight % of Ni
and from-2 to 10 weight % of Cr, and the bal ance of Fe, and the Fe-N
based alloy consists essentially of from30 to 50 weight %of Ni and the
bal ance of Fe. THERVAL DEFORVATI ON MEMBER FOR ELECTRON TUBE AND COLOR

‘PI CTURE TUBE USI NG THEREOF, AND THERMAL DEFORMATI ON MEMBER FOR ELECTRI C
CURRENT CONTROL AND Cl RCUI T BREAKER USI NG THERECF A hi gh thermal expansion

menber 1 condiesting thie’ pleltaastiitkoeesNorCO e Satk &Y a ':ﬁd&éﬂé&er{?'
expansi on nenber. 2 consistiﬂr};g of such as an Fe-lei basedalloy, and an
i nt er medi ar yPefB8r NIhi OF cERPRI AP ofe kPAY off nethe  sekett asldteom Fe,

Al and Cu ORhiafnakkoy conprising these netals, possesses a thermal
expansi on coefficient [err]3 which is |ocated between those of the high
thermal expansi on nenber (thermal expansion coefficient [err]1l) 1 and the

| th j.on, nember , (t her rmal ' fficient 2
(Torr 1 3 par PAIS R BBIRE clbi T4 vl Feidncin it chsin e 2 nat edl

to form a whersih, defh@nTEthOfndEMTRRpahLoAN RIAGHIQRAMUDSs 18 3,5ther nal
def ormati on nber for electric control. The internmediary nenber 4,

wi t hout adv §€F§1af€f’6&’ﬁ1’g’%t FERBER ois| ohg t end tlhermdl | idspaoisiicne

thermal def gp8BEi Qe HENEL! +Hh&OPL | O pBnuf act uring cost reduction

and inprovenment of workability. ln@l’x’éﬁr?af e %21 the
intermediary member possesses thermal expansion

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 essentially’r of
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 al'loy
consists essentially of from 30 to 50 weight % of Ni""éﬁd
the balance of Fe. a |



":a color picture tube, the above described thernal
el ectron tube is enployed in a thermal deformation

hol der which one edge is solidly stuck to a panel
is solidly stuck to a nmask frame of a shadow mask. In an
t he above described thermal deformation nenber for

t her eof

overcurrent protection,
electric current control

and the other edge

Is enployed in a thernmal defornmation portion

whi ch opens a contact point. Fi gyre : None

THERMAL DEFORMATION MEMBER FOR ELECTRON TUBE AND

COLOR PICTURE TUBE USING THEREOF, AND THERMAL DEFOR
| | , MATION
MEMBER FOR ELECTRIC CURRENT CONTROL AND CIRCUIT BREAKER

USING THEREOF

A high therma} expansion member 1 consisting of such as an
Eb—Ni—Crbasedalloy,Ealowthermalexpansionnember??consisting
of such as an Fe-Ni based alloy, and an intermediary membér 4,
which comprises one kind of metal selected from Fe, Al and Cu or
an alloy comprising fhese metals, possesses a thermal expansion
coefficient a; which is located between those of the high thermal
expansion member {thermal expansion coefficient a,) 1 and the low
thermal expansion member {thermal expansion coefficient o,) (o
> 403 > ,), and is interposed therebetween, are laminated to'form
a thermal deformation member for an electron tube 1 or a thermal
deformation member for electric control. The intermediary
member 4, without adversely affecting strength or long term
reliability of the thermal deformation member, contributes to

manufacturing cost reduction and improvement of workabilji ty. 1In

a color picture tube, the above described thermal deformation

member for an electron tube is employed in a thermal deformation
portion of a frame holder which one edge is solidly stuck to a
panel and the other edge thereof ig solidly stuck to a mask frame
of a shadow mask. In an overcurrent protection, the above |
describedthermaldeformationmemberforelectriccurrentcontrol
isemployedjjlathermaldeformationportionwhichopensEicontact

point.

Figure : None

deformati on nmenmber for
por t i on 16fJANUARN 2004
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