Thermal Deformati on Menber for El ectron Tube and Col or Picture Tube
-usi ng Thereof , and Thermal Deformation Menber for Electric Current
Control and G rcuit Breaker using Thereof 5 Technical Field

The present invention relates to a thermal defornmation menber for an
el ectron tubeWogaM13® a col or picture tube and the | | k PCTARI2Y)| or -
pi cture tube using thereof, and a thermal def ormati on nenber for an
el ectric current control such as an 10 overcurrent protection and the
like and an overcurrent protecti o # W®ising thereof. Backgr ound

Art In a c%_%%%%%%%ﬁgﬁ%%ﬁ%ag%g‘sk t he shadpw mask
B LU BRHHIESHEBIES R & 2 h e BV i

B

AFEBRIL. 55 ~-SHEESOBFHICHVONIMEESH L 2hEBVE
B 5 —DEE. BIVABHREESOBKHBBEIE Sh 3 RETEH &
nEEV A ARREEICET 3,

bR

Ve F—2R780H5 —ZBEIHVT, BFE-LEEEXE 38D
HAEET AV ¥ FoeX 7 id. R VOREICER X h-EEicH L THE
DR THEREINTVS, Y+ FUTXZ7OARICR. X277V —LHH
BINTWE, TRZ I V—AENRXNEDRICE. JV—LkAIHEEBXH
T3,

Vv K2 X7 04883 3BFE- L& ERBFEIORBINLE
FE—LD ASRETH S, BRDD SHEREOBTFE—LI. Yy FOTR2P
TR 7V—LREELTENE NS, COBRTFE-LOBMRERLLD V¥ Fue
ATRIAT I V—LNBMBREECT S, Yy FUTX 7 OMTLEBE T
BREni Fy b EOHEMAENENL T, BMERBIELTLE S,

ZCT V¥ FUTX7i3F e —N i RASFOERBRASTHR T 22 &
P—lITH b, —H. BE<RA7 7 V-4, BESOBRIO—/NIEF e
FHETERINTWS, O, X7 7L —A0RIEEEZRINT 3 L 5z,
7 V—LF Y O—RIC BEEETE T 5/ Sk BV hTw3,

DX BHBRITBV TR BTFE—-L0HELEEO YV Foex s Lo
77 V—LORBIRNREE I LD, BIRM TR 7 7L —-LAD#ERE
B LS TREMBEDOHINEL S, €T 7 V—LRAFO—EITiIN
A ERBlC, X7 7 V- ADMERTE & RFFERCEE T 3 BETEREH
BuohTwd, COXSB TV —Lk¥O—EE 8 2BITERMICIT. BE.

1



15 which has lots of fine holes transmtting an electron beamis

-di sposed in an opposite relation with respect to a phosphor |ayer

formed inside a panel with a predeterm ned spacing. Surrounding an
‘out er periphery of the shadow mask, a mask frane is fixed. A frame
hol der is diWQ¥POUMOHet wveen t he mask frame and the panel . RQTAPITN20Y he

el ectron beam whi ch passes through the fine holes of the shadow mask
is usually onl about 20 % of the total el ectron beam emtted froman
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Therefore, the shadow mask is generally formed of a | ow t her mal
-expansi on alloy such as an Fe-N based alloy and the |ike. Besi des,
the mask frame is conventionally formed of a generally used Fe based
material fromthe view point of strength and the 5 like. Therefore, in
order to absoV8%#dihal expansion of the mask frane, aPEEHPH@IWAteri al
which is capable of deform ng elastically I's enployed for a part of
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the thermal deformation nenber formng a part of such a frane hol der,
a so-called binetal obtained by |anm nating a high thernal expansi on
nenber such as an Fe-Ni-C based alloy and a | ow t her mal expansi on
menber such as an Fe-Ni based alloy is conventionally 20 used.

In addition, WAP"4#MByercurrent protection such as a noPCEEPITR! .
circuit- breaker and the like, a thermal deformation menber is used to

break over ' a c t In the overcurrent
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For the thermal deformation nenber for the overcurrent protection, a
2-1ayered | am nate materi al obtained by | am nating a high t her mal
expansi on nenber such as an Fe-N -Cr based alloy or an Fe- Ni - Mn based
alloy and a | ow t hermal expansi on nenber such as 5 an Fe-N based all oy
or an Fe-Ni - O¥OBZ&4 al 1oy , or a 3 |ayered | ani nat e R&TEPI7A2101
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and the |

I ke, to make possible to secure the material strength

and t he

long termreliability, a total plate thickness of 0.7 mm or nore is
However, in the conventional binetal, since the high N
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pi cture tube and an overcurrent protection are deteriorated. Furt her,
both of the Fe-Ni - (Cr, M) based alloy and the Fe-N based alloy are
poor in its workability conpared with a generally used Fe based all oy.
5 In addition, in Japanese Patent Lai d-Open Application No. HEI
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a technology in that, because its usage is different fromthe above

descri bed binetal for a color picture tube, a high thernal expansi on
menber such as a Mo-Cu-Ni based alloy is used for a conposite
thernostat material. In this patent application, it 20 1is disclosed that,
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e of lnvention A thermal deformation nenber for an

tube of the present invention conprises the first nmenber of

xpansion 20 coefficient [err], the second nmenber of thermnal
coefficient a2 different fromthat of the first nenber,

econd nenber and possesses thernmal expansion coefficient
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5 3. FRHORKNNRAMLLRIO— KR L RTHERTH 5,
AR T BREMBRAMITERM 2 13, WL BT ERRESH 1 LF
. RITUOBANERCHS T 2 EMBIRNHN WIPERe, ) 22 LEMK
WERSY (MEERa, ) 2 3. ISIKINGOMRAETR. JhSohEo
MERa, (a, >ay >a,) EHRTIFMBH2 4EFL TS, Chb
BE22, 23, 24%2WRBBLCRVEEBRILILEST, I@HED7S v
Fétd 575 2MHEIBRAMETERH 2 1 B EIhTw3,

Cho&E2 2. 23, 24HORYAY. MR 2 2 &L EMEREH
23mﬁﬂm(t1:tz)\¢ﬁ$#24®ﬁﬁt3(ﬁﬁﬁ?uﬁ?%ﬂﬁ@
FR. MELABTFERAMEEEN 1L LREBRET A EATFE LY, Tibb,
£B22. 23. 24HMoOBRY AR, ALTAREEZD L 55—l s S5
y FEZERAT 5 EHTE S, RMEEREH 2 2 L EREEREH 2 3 OELH
(ty :ty) i, 55:45~45: SEOMEPIZ T3 T LAFE L Ve SRR 2
4®ﬁl¥t3 BERETO S0%LIRE T ENHFE LV, ChoDEEMSIIZ
MR LAEDTH 3, ok, BHGIGERRITERHT 2 1 koW, BTFE
MR 1 RS EEOREBRT 3 LNTES, ‘
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menber such as an Fe-N -Cr based alloy, a |low thermal expansion menber
such as an Fe-N based alloy, and an internediary nenber which is

i nt erposed between the high thermal expansi on nenber and the | ow

t hermal expansi on nenber and is conposed of one kind of 5 netal selected
froma group WP and Cu, or an alloy including RCISRITRIY, <
wherein the high thermal expansi on nenber, the | ow t hermal expansi on

o cture t ube MMREHE L BRI A Top ek Y £6 1, mavur i,
the el act r of EIERERFLEOT USRI ST S Bra 2 AR maR R 0 N0 L
nmask di sposg® 21 BCRARPISELEN i — CrShE LB B, eepeN i taMiduR &8ssphor
| ayer with a predeterm ned spaci ng and possessing a |ot of fine holes
whi ch trandiiff Lthd &1 RekecNrn MaghS &lirlisk ~f Nane ¢ inRd & BH#7a&adow
sk 2 N B e LT 5, BN 22 LTHVWEFe—Ni— (Cr,
Mn) RE&€E L TR 15~30ERE ONi & 2~10EEY OCrBXUMnHh
SRBITNB DL L 1BEES. BEMEENICF e h U IZAENETON
3, NiB&U (Cr, Mn) ofERLRLEEATEZ L. WTFhoB
Al bRPIRENETLTLE 5,
{EBERIBH 2 3 i3, BT ERMEEHM 1 LHC. 30~50ERY ON i
285, BENEHNCF e 5B 5Fe—NiRESVWFZL{BHWSN 3,
PR 2 41cid. _BAC L REEIRER T 2 2 ©EMBIRR 2 3 O &
DEAETH B EIIMT B3, Fe. Al BXUCubd>BIhE 18O
SF. HE3VRINSSBESUASMFE L{AVWOHIE, Hic. Fe, Al
FLRIWCERERELTI48E. XOHHH (ﬂili’SS 40088 1 3REERM 2
ADBBMEE LTIHFETS 3, OS5 UHNEHVEERSESRNITHE
2 1 ORAHISBITERIIHEL 1B TH 5,
FRAOEHHI SIS HMETEERM 2 1 Tid. W LoBTERAMTESM1 &
FItIC. SERD A A 7 A& BZRSOMMEE B LT, BREH2 40K
Bty SCTRREEREMN 2 2 SR CEMBEREM 2 3ORE ) | t, ZHiE
TEHEIENTES, THhDE, FioMMEE L BECRINERE B LRI
?ﬁﬁET%\Eﬁ%ﬁ%ﬁzzs&&ﬁ%ﬁﬁ%ﬁ23oﬁﬁtl\tzéﬁ
BLItLTREZENTES, - T, REBREY 2 2 B L UIESBREH 2
3ELT. B X MRS oI HESFe—Ni— (Cr, Mn) %
BEPFe—NiREASZAVIRAI. ThOXVEIR FTHhOMIHE
NAHEERH 2 4 2 BRT 3 2 Lick - T, FORBHELE - LT, B
BRAMETEN 2 128 L L THE XA PRERT I ENTED, X5i,
BHHEBAMIIEHM 2 1 OMTEEREXR I EHTES,
FRIAOBRWERAMEAM 2 1 (3. EREENSPHBRERSOES
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deformation portion forned of the thermal deformation nenber for an
€l ectron tube of the present invention and an el astic portion, and a
frame hol der one edge thereof being fixed to the panel and t he ot her
edge thereof being fixed to the frame holder. 20 Further, a thernma
def or mat i onwoeamertof or an el ectric current control of p¢cireropoxierent
I nvention conprises the first menber possessing thernal expansion

t he second menber possessi ng thermal expansion

coefficient [er
coef fi ci elitfR &éﬁ&mﬁbr@“ﬂ'%ﬁﬁ«) & UTRAFEHE % e Eifr Sthmddfbic band an
rember UMY L RO, Saaridb B
it or o OB KSR, MocHRERMETARH 3 L BB SRR (2 TR - 1N
6 KE B L - T BRLZEE R8N +2BHNBRcEHT3CL
MTE 3, BHGEERMLTEAM 2 1 OFHIL. ANERI MO IEHEK (b
—5) ORMIZESL bOTH-ThLl,
Kic. AFEHOBREARESEZHA L /-BRHEN RO —EHERBIC >\ T,
X6+ LTRYET S,
X 6 i3 AT DB RBIEFMIR 2 HA L o — RO R BEN 220 B
2RI ETH2, ARICBVT. 31RBE—ITH3, £t—7 3 1 BAREBEN
Mhz &S ERCEHRINTWS, b~ 3 1 OiFHICIIMSTERE LT, &
B L MR TR L AR ORMSNBRMITUEN 2 1 1EMERSh
TWa,
BREGEIREAMEIRM 2 1 &, hiehic ko EiERfEE Xhi Y » 73
2icEEINTVWE, Py 3215k, BEEd 3 3 tERBEIhi:
a[hekh 3 4 DIFHE 3 S IEEI TV 3, TIBkH 3 4 RZOBRIcE IV
T BREEW U BAUERRAT 2 X SIS hTWw3, Bk, BiP3 6125
vF23TH3,
EHHEERMITERM 2 1 13, HMBEREEM 2 24 Y v 7H 3 2 iciE
L. B2 4 20 LTERRERESEH 2 375 v F3 6 MIcAET I X SKE
BxhTw3, M) vy 7H3 2k, BHRHESEABEIRE2 1 oMLY
B33 L SBEITWE, SO MY v 7H3 20EESFIcH > T, TRk
3 4 BEESL 3 3MICHBEIT 3,
D& S BRERRERBC BT, £ -5 3 1 2Hh 3 ANBRENERROE
Ak, BRSIABAMITEH 2 1 REROBREMRREL TV, #-T. T
B 3 4 KKV hABRRBAL o s, —4. AEMICOEBRTERHR
SRERENREL, -4 3 1ItEBKI WS L, - 3 1 XFEDRER
TRHAL T, BRSGSABRISERM2 12 MY » 7R3 20icE (RdhEE
TRY) T35, COBMHEHFERMTICEM 2 1 OLBIHE-THY » FH3 2
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A nore specific thermal deformation nenber for electric current
control of the present invention conprises a high thernal expansi on
menber conposed of an Fe-Ni- (Cr, M) based alloy, a | ow t her mal
expansi on nenber conposed of an Fe-Ni based all oy, and 5 an |nterned|ary
menber i nt er PYQEHBB ween the high thermal expansi on nEfBAFTAZIRt he

| ow t hermal expansi on nenbér and conposed of - one kind of netal

bove ment (AT U SRS e, A ABORREE SS maf [ SRR

I nt er medi atﬁ:bﬁ%@%%/}dﬂ%t@w praelg R DB 1% &

| am nat ed n overcurrent protection of the present I nventlon

conpri ses Lmﬁmmmmm‘mz,@mmml RERY - RS

def or nati on nber for an electrlc current control of the above

descri bed ﬁﬂﬁbm&s@m\ eI Do Sy %wm&fﬁ&ﬁm fAhor@E Rdkor ns due
YO T B S B Pkt R UR S300I B etk R 3705
1RKDERLTWS, fE- T, ERAEHBOMED X MOBRERS &
TE 5 &3, MIom Eictk-> TRERFAENSOEREE®D 3 & & 0k
183,
BH. FRLASEEEERE -4 3 1 cATNEREET X 5 i U LR
TH 3. ARPOABMRBBRGE ChICRS T, BHEASAREHEH2 112
EERATERERT L5k LAKRENRSE. S5icike—2H L EHHmS
ASEEEHIcARBRERT & 5 LA NBERS, Ee 0BBMEERIC
BET2ENTES,

B3 F ORI RREY:

PLEOEERA, S WO IR X S it FRBOBTEARELRN ELUER
MR AMIIERME., B2 M THTIECENS S3tic, BNHBEPRMY
EREERL TS, #- T\ 77 -ZEFPAERRRZHOMITEEHE L
THEHT 3. ZRBORIERME 7 V- LRIV T DO—EE UTHW K3
D% 5 ~-ZBFcLhid, E3X MEER- . LT, REFTEERRE-PERME
/5 ENTREE 5, ASROMITERNZAVW/OERRERIRIC T,
FUFIBEMRMRIE MLt LT, EaX MEF3 I &MNTE 3,
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in co ct point which opens circuit according to t he
def or Hﬂﬂm "mamlmﬂﬂmrml def ormati on portion. In a thermal
deforneti dn fentersfor an el ectron tube and a t hermal deformation
menber for an electric current control both 20 of the present invention,
since the | W8t ary nenber possesses the thernmal eRGHIRITBIION
coefficient |ocated between those of a high t hermal expansi on nenber
and a | ow thernal expansion %r mal deformation and the |ike
as a thermal deformation nmenb R D f o8 det er ni ned dependi ng on the

t hermal expansion coefficients 25 of the high expansion nmenber and the

IOM/expanS|on nenber and plate t hi ckness rati o therebetween.
Therefore,; b 1 oigp&ss expensive and excellent in their
morkablllty as an 1|n ernmedi ary nenber, thermal deformation degree to

be ai med cHyiEH 1 O L RRS s MWER, EET 5 H20H .
ﬁﬁ%lmﬂﬁ&%2®$ﬂéoﬁkﬁﬁéﬂ\a1>a3>a2%ﬁETB
iR a, EAY SPHERM & ERM L.
LG ﬁlﬁﬁiﬁ\ BIEERERH 5 S USSR 2 oM BB S TV 3 BTH
HBETEEH
2. Fe—Ni-CrRaEeh,oildEMBREH L.
F e —N i RESHI 5753 BEMESREH &\
BRI AR ERRREM S ORI ESXH. Fe. ALBXY
CubSBZhs 1HOSR. FRNESBRYSL AN SR 3PHEBHE%E

REEL. .
RUFCTORMEERERAL. ATICREERH b & CRIRCEMRRTHREES ATV 28
TERRETLEM,

3. HRE2EROBRTERAMIILBHIcBOT,

RIFEEEASRIBH OMIARSEE | | WICEMBREH ORRRE a, &L
kL&, WM e, >a, >a, 2RRT IMBRLe, 2HTIBT
BRI,

4. BRR2EROBTFEAMEREMICBVT,

FECHRIERH IR, FeBLUA 1 o8IIN3 1HOSE, $RBieEE
BT 34880071 3RFEARL R,

5. BRHE4EROBTEAMIEEM VT,

BiRCHHRIEEHE. CA% 0, 3EERY DUT. PA%0.05EEX LIT. SH0. (5EEY
UTC. BENF e BIURLERMYN S 2 BT EARSEHEH,

6. WRH2EROBTFEANLETH BT,

BIECEAESRARH & ATICIENEIRESH & OB 55:45~ 45:5508ETH
Y, M ORFRHERE ORES AR OREKED 30XRINTH 2 BFE
FRITE 8,
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be obtﬁwﬂuwmlﬂgdﬂmal pl ate thi ckness which infl uences strength

and-l o Miity can be secured. In addition, the plate

t hi ckness of both of the high thermal expansion nenber and the | ow

t hermal expansi on nmenber can be reduced by the 5 identical thickness as
that of the iWP&WMMH ary nenber. Thereby, t he nmanuf act BFFARP7OHA of -
the thermal deformation nenber for an el ectron tube and the thernal

deformati on, me I ' UL control can be reduced as a
whol e and, %ur%ﬁgrﬁﬁmﬁéﬁmﬁv&%ﬁ% I nproved. 10 The
t hermal defo tg QN ti U fiear d fya izt ure
tube of the Eﬁ%s?e%t mi/engir}o%%%tlgbnlét F@c e %Iﬁ]i {':h%mibgﬂ’z‘ib%v%i) escri bed

thermal defRpEEEAHSEEIRE F e 3726 edi-baifdee- N | RABRR c3p~g0mdRen When
t he-shadow nmask or the nmask frane are thermal |y eannded, whi |l e

prevent i ng $dExNrii Brdi o BRIEH ER MR- F16/h ik 8T # di spl acenent of
retative Pl R RIS smTae.

HRBTHI O BH I ABT C— A0HET IUNEEET R &,

RECHEE EEOMRE b » THHER SO, FEEEFE-L5E83¢ 3
EPOMALELIRZX) v PERTBEV Y FUTRI &,

MY+ FUYTRIKEHEINETRI T V-4,

BRE L A2 EROBTEAMSESHN G2 BITR E . Mt
WLE2E L. — MBI R VBRI NS &3, MEIRiE~RI TV -4
EEINLETIV—-ARNTE

Z2RMT 3715 —-RBHE,
9. #REREEa { BTHHE1OMHE.

HIRESE 1 G%H&iiiti%mﬁ*az 2HTIE208M &

BUECSE 1 DR & 58 2 O L DIFIcAES N a; >aq >a, 2H%RT S
BEEa, AT ST LERML,

HIRCS 1 O, R PRRH B X ORISR 2 O B X h TV 2 BHH
AR ERIIEEH,
10. Fe—Ni-— (Cr, Mn) RE&&ISLIRBERIEM &

F e =N i RELHI 5 U 2 {BERBAREH & |

BIRCTEMUIRERY & AR ERBIRSES S ORI EI N, Fe, Al BXU
Cubo@BIh3 1HOSR., - RNEERESLEEI SR ITMEH L%

REL.
BECRMEREH . MEERMEH S S U EMRRRM I RES N TH3E
DS 81 28 F A TE AR

1L W1 O EROMMHEEARATEH I 5T,
AR MIRRH OMPEEE o | . NEREMRTH OMEBERE a, &L
k& E, MEEMSHEa, >a, >a, SRET SMPERa, AT SBR
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phosphor E n i@ei de the panel and the fine holes of the

shadow f”“ﬂlﬂul“ mrm i"J“ISreduction of the manufacturing cost can be
made posst bl% . LFulft her,* t he overcurrent protection of the pr esent
invention, while securing protection property of the 20 <circuit due to

t he occurr eNe@9%10he overcurrent such as over | oad c BEF/ERPTI0PL
short-circuit current, reduction of the manufacturing cost can be

at t ai ned. Bri ef Description of Drawi ngs 25 Fig. 1is a

per spect i vEIEIRER sa construction of one enbodi ment of a ther nal

Ero o0t s pordikm £ D e H st s b o e O
8 ﬁ‘s=artrl’=ﬂasm:\ FeBXUA | hSEING 1EOSR. T RAem%:

L9 24680 0B IBRENBEBBITVEH,
13. R 1 2 ERo BB AR HEMITESRMIC W T,

RS ehRgERENIE, C 0. 3EEX EIT. PO.05EEX DI, S0.05EEY CITT.
BEAF e 3 XURTEERHYS 578 2 BIHEIRIZRAMERSH,
14, #RE1 O EROREHERERELRHICBVT,

PR AR R & BIRCEMISIRIRE & OBBLHSt 55:45~ 45:5508HTH
b, HoREChHBH OREL GRS ORIRED 30X TH 2 BMH]
H3E 8Tk
15, WRE1 0 EROBREFDRERIILHH I BV T,

MiigFe—Ni~ (Cr, Mn) RA&iZ. 15~0EEY ONi & 2~10EE
$ OC rBXUEMnhoEBINZDEL D 1BEES, BEBHIREICF e
57 Y. »oOWEF e —N i RALI3. 30~50ERBY ON i 254, BBHFELHE
IS F e 00515 5 WSS B METEEM,
16. EB¥SFHNIE B, ThEROY 2 —ARR, L IBRMERI O
EREORBIC IO T S, BRI T RWHRE 1 0 CROBIHIMIBHM
TR SIS BRI

R #EEHEROEI I U TRRE B L

B4 28BN REE.
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conventional binetal. Fig. 3 is a sectional view show ng an

eéssential construction of a color picture tube according to one

enbodi mrent of the present i nvention. 5 Fig. 4 is a diagram
showi ng enl argenent of the essenti al portion of the color picture tube
shown in Fig. %?97’49"0 Fig. 5 is a perspective view showWwGkjra742101
construction of one enbodi nrent of a thermal deformation nenber for an
el ectric current protection of the present invention. 10 Fig. 6
is a diagram show ng ap_essential construction of an over current
protection accordi ng tE%Edl'enbodinent of the present i nvention.

Best Mode for Carrying t the Invention 15 In the foll ow ng,

enbodi ments for inplenenting the present
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invention will be expl ai ned. Fig. 1 is a perspective view show ng
one enbodi nent of a t hermal deformation nenber for an el ectron tube of
t.he present i nvention. The thermal deformation nenber for an el ectron
tube 20 1 Sgﬁﬂ@ in Fig. 1 conprises the first nenber and the second
menber c ﬂ% ing to fundanental property of thermal ¥HEPHEMON
such as thermal bent, that is, a high thernmal- expansion nenber 2 and
a |l ow thermal expansion nenber 3. Here, the high thernal expansi on
menber 2 and the Iom1theEgII3Fxpansion menber 3 can just 25 as well be
relatively different in i) thermal expansion coefficient and are
not necessarily restricted to absolute valﬂes of their thernal
expansi on coefficients. Al t hough tthe hi gh thermal expansion
mentber 2 and the | ow

152 15b(1)
-

X 4

158 15b

——e—/

15
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t hermal expansi on nmenber 3 are not particularly restricted in their
mat éri al as descri bed above, since a large thernmal bent curvature
(bent coefficient) can be obtained, an Fe-N -Cr based all oy and an
Fe-Ni based alloy are preferably enployed as the high 5 he

expansi on rrer%‘é?%‘?“é’nd the | ow t hermal expansi on menber }’cy%}ozlol
respectively. The plate thickness ratio (t[err]: t[err]) of the high

t hermal expansi on nmenber 2 (plate thickness t[err]) and the | ow thermal
expansi on rrerr@ (plate thickness t2) is determ ned according to the
ai red thernmal "bent curvature. For exanple, in a thermal 10 deformation
menber (bimetal) 1 for a color picture tuyhe enpl oying an above

descri bed alloy, the pl2le thickness pefi err]: tflerr] is

preferable to be set in t\he range o 5 to 45 : 55. As
an Fe-N -Cr based alloy e oyed”tor the high thexgal expansi on nenber
2, an alloy conprising froms to 30 weight % 15 from2 to 10

wei ght % of Cr, and the batance essentially

B
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consisting of Fe can be cited. Wien the addition quantity of N and Cr

I s outside the above described range, both cases lead to | oweri ng of
the thermal expansion coefficient. Further, as an Fe-Ni based al |l oy
for the | ow thermal expansion nenber 3, an alloy 20 containing from30 to
50 weight % of N and the bal ance essentially consi sting of Fe can be
cited. WheRhepmalj Defarvativs Member fadt dWectromCulei ghtl FpdproRbetBoe

wei ght % the thermal expansion coefficient beconmes large. That is, in

the range &PPProfing Themsplwi pd Thermal pefapmabhenifemkpiodorndlagtric
expansi on can be obtained. 25 . .. Between t he above described high
thermal expHn&EBL FeRbEPL and SizgHitnBreskerneeiBy ERpEARfon nenber 3, the

i nt ermedi ary nenber 4 is interposed, the internediary nenber 4
possessi ng an i nternmedi ate thermal expansion coefficient [err] ([err]
> Lerrls > beihhlch2c2i8y 10

The present invention relates to a thermal deformation
member for an electron tube sﬁch as 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

10 overcurrent protection and the like and an overcurrent protection

using thereof.

Background Art
In a color picture tube using a shadow mask, the shadow mask
15 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. A
frame holder is disposed between the mask frame and the panel.
20 The electron beam which passes through the fine holes of the
shadow mask is usually only about 20 % of the total electron beam
emitted fromanelectrongun. Remainingabout 80 % of the electron
beam is absorbed by colliding with the shadow mask and the mask
frame. When the shadow mask or the mask frame is thermally
25 expanded by collision of the electron beam, the fine holes of the
shadow mask and the dots formea in the phosphor layer are
relatively shifted in their relative positions to result in

degradation of color purity.
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bet ween the thermal expansion coefficient [err] of the high thernal
expansi on nenber 2 and the thermal expansion coefficient a2of the | ow
t hermal expansi on nenber 3. By |lam nating and sticking t hese each
| ayer 2, 3, 4, the thermal deformation nenber for an 5 electron tube 1
is formed. The thernmal deformation nmenber for an electron tube 1 can
be said to be &Hsminssicale,cdis sthadpwimask is geglead ldwt doiramledo£3al dper ed
structure (3 layer |am nated nenber). For lam nating these each |ayer
2, 3, 4, theerppabexpbapsisadalloy sughaggiangFeelhdmseshabbogmpidobe. like.
Specifically, between each 10 layer 2, 3, 4 can be stuck by, for exanple,
hot rollinB@sides, the mpgk Srame iHjcurentioanadly KormedepfedliZanehiditier 4,
basically, can be appropriately determned in the range of the t ot al
t hi ckness 4S&fi kb hassdqatcad FloL o8 thenyiskr eRYRR oF $brRpath andgthe
reliability, of the thermal deformatjon nenber for an electron _15 tuhe 1.
Hovever  sTHES: { HBHEAR, Horaiir T oRbEPIPHEn . Sxpansion of the mask
frame, a springmaterial which is capable of deforming elastically
is employed for a part of the frame holder.
In such a construction, since there is difference in the
thermal expansions of the shadow mask and the mask frame when the
10 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
15 part of the frame holder, aside from the spring material. For
the thermal deformation member forming a part of such a frame
holder, a so-called bimetal obtained by laminating a high thermal
expansion member such as an Fe-Ni-Cr based alloy and a low thermal
expansion member such as an Fe-Ni based alloy is conventionally
20 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
25 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.

2



t hermal expansi on nmenber 2 and the | ow thermal expansi on nenber -3,
particular, the thermal deformation of the high thernal ~_expansion
menber 2 tends practically to deteriorate under restriction of the
intermedi ate nenber 4, it is preferable that 20 the plate thickness
the internediate nenber 4 is below 80 % of the total plate

t[err] of
t hi ckness
materi al s

coeffici enf Betpyesedt hamingee mpateriakepheained by lamithasing ca diidier one

of thermal
expansi on
the plate

coefficien

Fortiisstheimkhded ocmatianyneadeor 8onghe ovetouttentcprstetutdh,

in

of each layer 2, 3, 4. In addition, i f the thermal expansion

Hgégansion coefficients [err], 25 [err] of the high thernal

BRloexpRns Hel |RRkee Ssheh as anckeatldr64 heabdrallopyor emuci ng

hi ckness of éh menber (2 or 3) the thernmal expansion
SoiigHR pesed 4

11
the th%fnagnbﬁQENf%£¥§£ygﬁloy or an Fe-Ni-Co based alloy , or a 3 layered

10

15

20

25

laminate material obtained by interposing Ni or a Cu-Zr alloy and
the like as an intermedium is used.

In a bimetal using a high thermal expansion member such as
an Fe-Ni-(Cr, Mn) based alloy and a low thermal expansion member
such as an Fe-Ni based alloy, according to a required theimal
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 ﬁaterial strength
and the long term reliability, a total plate thickness of 0.7 mm
or more is required.

However, in the conventional 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 coler

3
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of the thermal deformation nenber for an electron tube 1 can be made
t.o be set at the desired one. The specific material of the

i nt ermedi ate nenber 4 can be appropriately sel ected considering the
mat erial of the high 5 thermal expansion nmenber 2 and the | ow thernal
expansi on nenber 3. For exanple, when an Fe-N -Cr based alloy is used
for the hi gicture thbemahdegpanyesauneahtr pzobadtaonFerdi dbhseiondted. i s
used for the | ow thermal expansi on nenber 3, it is preferable to use
one kiFHatorrmeth oé|tdwe Be-Fi orkCre MnA| baged abd oyrarsht he | Bey-Ninkaseldng
10 these netals as the internedi ate nenber 4, wherein Fe, A, and Cu
are excel | @ALoVnafdraQdi Hint ¥tarkpy ki e somparedavithesgeneraldy vyed For
t he constituent terial of the internediate nenber 4, fromthe view
poi nt of tHK& Pﬁégaaﬁlﬁeﬁf property and the wor kability, Fe, A or an

alloy containing th t al base 5 <can_b referably._ used. In
part?cu?ar stegP %§ e%gg%afﬁlﬁapanese atent LangOpen Apricatgon No.

HEI 7-234292, a technology to interpose Ni, Ni alloy, a Zr-Cu alloy
as an intermediary layer in order to adjust electric resistance
of a bimetal which uses a high thermal expansion member consisting
of the Fe-Ni-Cr based alloy and a low thermal expansion member
10 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,
15 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 based alloy is used for a
composite thermostat material. In this patent application, it
20 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 does not
make inadequate resistance and flexibility of the composite
25 material.
Thus, a bimetal having an intermediary layer for adijusting
electric resistance and a composite thermostat material of

bimetal structure having low cost Fe alloy as an intermediary
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desirable material effective in manufacturing cost reduction. As the
steel to be used for the internedi ate nenber 4, steel material SS 400
(SS 400 as defined in JIS G 3101) conprising 0.3 wei ght % or |ess of
C, 0.05 weight %or less of P, 0.05 weight % 20 or less of S, and the
bal ance of Fe with inevitable inpurities can be cited. Now,
si nce the }3yey matined reaficprdrperdessioveves t horadlield ofeiparidicamal
coefficient a3 placed between those of the high thernal expansi on '
nenber 2 (FefeTyakhen tPRMPGy UFRG nkRr M Pty Bibemnd Grerr]), the
t hermal bent curvature of the thermal defornmation _nenber for an
el ectron tYPRTIUELSIHPTIRES M PRd MY RIRPIFRY RS &§hfasie that make

ow t hor mPORR RIS OFE LR E R YA APt AR r
12 5 coefficient, to attain cost reduction.

An objective of the present invention is to provide a thermal
deformation member for an electron tube which manufacturing cost
is reduced and workability is improved without adversely
affecting its strength and long term reliability, and a color

10 picture tube using thereof. Another 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

15 thereof.

Disclosure of Invention
A thermal deformation member for an electron tube of the
present invention comprises the first member of thermal expansion
20 coefficient o,, the second member of thermal expansion
coefficient a, different from that of the first member, and an

intermediary member which is interposed between the first member
and the second member and possesses thermal expansion coefficient

of o, satisfying relationship of o, > a; > &, , wherein the first
25 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

5



(t[err] : t[err]) between the plate thicknesses of these nmenbers.
Therefore, if the plate thickness ratio (t[err]': t[err]") of the high
t hermal expansi on nenber 2 and the | ow thernmal expansi on nenber 3 of
a conventional binmetal, for exanple, shown in Fig. 2, and 5 the plate
t hickness ratio (t[err]: t[err]) of the high thermal expansion menber
2 and t he PeMPehet Wl & ganEroNinEreased cillde BhépHathermal gsframnmiaton
menber for an el ectron tube_1 according to the present enbodi ment are
i denti cal , "ABRRF SR AS PEVER N bagedantliyr BRduRB interpadiagy dwmnlsied.
10 Now, jn the conventional binetal, 5 sFomn iln Fig. 2, the total
ol ate thi CRALEE I 1R5STPESEE RERHAICEY Hiah BR&FBaLI % PERPPE and o
t he high tP r npl ansi.on nmenber 2 and the pl ate thicknes t2'. of the
| ow t ha o BE b BT BaP S35 an PRBDEbNERar (s Gapbosed preopRaHf of
def or I on gggr fQr electron t 55 1.0f th 15 re i nventidon
Shown B F‘FSES , etlﬁézo“ﬁdgfléo‘{‘ BRR LS §1 égr]a,mff‘éfﬂr 54 8138y LA GY
these metals, wherein the high thermal expansion member, the low
thermal expansion member, and the intermediary member are
laminated.
A color picture tube of the present invention comprises an

10 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

15 electron beam, a mask frame fixed to the shadow mask, a thermal
deformation 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.

20 Further, a thermal deformation member for an electric
current control of the present invention comprises the first
member possessing thermal expansion coefficient a,, the second
member possessing thermal expansion coefficient a,different from
that of the first member, and an intermediary member interposed

25 Dbetween the first member and the second member and possessing
thermal expansion coefficient a; satisfying relationship of «, >

;> o, , wherein the first member, the intermediate member, and

the second member are laminated.

6



of the high thermal expansion nenber 2 and the | ow thernal expansi on
nenber 3 can be reduced by the plate thickness t3 of the internedi ate
menber 4. Even after reduction of these plate t hi cknesses, the thernal
deformati on nmenber for an electron tube 20 1 of the present invention has
~a nearly identical thermal bent curvature as the conventional binetal
5 does. In ot heét MgFeisPecifiGiharnadd fdafsgmatdon merber doresdestufierr],
t[err] of the high therrial expansi on nenber 2 and the | ow t her mal
expansi on FBRBERT $oFol of the RraFARL AdWaRE EGuUEPMPREFREI2 bégh thamralur e,

t he total |ate .25 thickness T required f tren or the long term
rel i abi| it y*PansienPePYethipgsed ot an F?“%ﬁ‘r\fc%'o@%}%?%‘ﬁ%l&%g%é%
speciT1¢ CXppLes o lie 80 Nwer conpoded’ 8t SACHIR: 8L OLB Ly, TamE"

5 an intermediary member interposed between the high thermal
expansion member and the low thermal expansion member and composed
of one kind of metal selected from a group of Fe, Al, and Cu, or
an alloy including the above mentioned metals, wherein the high
thermal expansion member, the intermediate member and the low

10 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
15 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
20 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 thermal expansion coefficients
25 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

7



shown. in Table 1. In each specific exanple, an Fe-22 weight % Ni-4.5

weight % Cr alloy and an Fe-36 weight % N alloy are used for the high
t hermal expansi on nmenber 2 and for the | ow t hernal expansi on nenber 3,
respectively. For the internediary nenber 5 4, steel material SS 400 of
various plate thicknesses are used. The, Iate t hi ckness rati o between
t he hi gh t%r%@a’é?&fér%f}%riihe t"’tn?elrrtlwt‘élra1'-2a éfﬁHLCtWﬁ%\fo’btlt‘Fé’r AL IERERS on
menber 3 was set at otal te thickness_T of the

t her mal de?"o‘?%‘i%ﬁ“r?eﬂrﬁ@g term rie&rla & élté’c?g% & §6&UE° ’é“@%tlﬁnv

| e _sho bl h | b I
?Bfmniltr AR S Fﬁlcmesﬁcﬁ%@}&?%i%imz{ Ee?agl ngﬁf’lé’ﬂ%ﬂ 'nbt 2t ve
, 2
o< e i e e e e ek Rt & S 6 PR 1 o
ther ebgt veggy, and: { b fabghak ol LR L WCERE IR B niiS FhehiER! erel s

the above ¢ escn
the manufacturing cost of the thermal deformation member for an

electron tube and the thermal deformation member for an electric
current control can be reduced as a whole and, further, the
workability can be improved.

10 The thermal deformation portion of the frame holder of a color
picture 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

15 purityaccompanying displacement of relative position between the
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 inventioq, while securing protection property of the

20 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

25 Fig. 1 is a perspective view showing a construction of one
embodiment of a thermal deformation member for aﬂ electron tube
of the present invention.

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

8



Table 1 Enmbodi nrent 1 Enbodi nent 2 Enbodi nent 3

Conparative

Exanpl e Pl ate 30 50 60 Thi ckness
Constitution Ratio (% of I nt er nedi ary Menber (steel) Bent
14.0 5 14. 2 Coeffi ci ent (X

10[ err]/K) con‘ggntlonalAglggpaém from Table 1, in each enbodi nent, as the
14

cons3t|tut|onal rati o, of the.internedi ate nenber 4 formed of
is a sectional view showing an essential construction

t he
of a color picture tube according to one embodiment of the present
invention.

5 Fig. 4 is a diagram showing enlargement of the essential
portion of the color picture tube shown in Fig. 3.

Fig. 5 is a perspective view showing a construction of one
embodiment of a thermal deformation member for an electric current
protection of the present invention.

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

overcurrent protection according to one embodiment of the present

invention.

Best Mode for Carrying Out the Invention
15 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

20 1 shown in Fig. 1 comprises the first member and the second member
contributing to fundamental property of thermal 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

25 as well be relatively different in their thermal expansion
coeffici'ent and are not necessarily restricted to absolute values
of their thermal expansion coefficients.

Although the high thermal expansion member 2 and the low

9



steel. mterial SS 400 becones | arge, the bent curvature decreases.

However, if the plate thickness constitutional ratio of the

i ntermedi ate nenber 4 is about 60 % it can be understood that 5 the

t hermal deformation nenber for an electron tube 1 of the above

described constitution can be satisfactori Iz used for the binetal ~of a

col or pi ct tReTFaBe SXRaRFALBIMRMPRALt ReaFre- 2otveaghicudarly restuigtedi it %

Cr alloy or the Fe-36 weight %N alloy, the cost of the steel

material i& &Béuf“aéﬁélﬁéuPfshde?ﬁéllgﬁér 8bofpensinge canbared wWrernakebent

conventional binetal t he uf acturi ng cost of the thernal

def or mat i oﬁuﬁgﬁﬁé‘lref éPeﬁﬁ A Grentubsal Be %%fc?]lned aéhﬁ@dNﬁ‘eﬁF %%ﬁe‘ﬁe

reduced in taI 3 0 Furt her e rial

excel | ent PHIEY ﬁ?ﬂ‘%%aésﬁp Loy geerpteceraniy Splonecras shadivht o
Fe-,36 % Ni, allo Ther ef ore

!(\I ih;a4t ﬁe maI%EJlt Sn%f‘?% or t eo’f* 2 andléﬁ \é\fect gﬁnﬁ}nggaﬁglgadﬂember
embodi ment Iogags%&@{,gﬁd 'Tme't Blate tifRUKARI I COTRAM @Y) W4 RyLNAL 58T

t he conven
thermal expansion member 2 (plate thickness t,} and the low thermal

expansion member 3 (plate thickness t,) is determined according
to the aimed thermal bent curvature. For example, in a thermal
10 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 %
15 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
20 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 expansion coefficient
becomes large. That is, in the range of from 30 to 50 weight %
of Ni content, good thermal expansion can be obtained.
25 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 a, {a, >a;>a,) located

10



As descri bed above, in the thernmal deformation nenber for ~an el ectron
tube 1 of the enbodinents, the total plate thickness 20 T which affects

the desired thermal bent curvature and strength or long term
reliability can be obtained while reducing the plate t hi cknesses
t[err], t[err] of the high thermal expansion nmenber 2 and the | ow

t her mal expatween heeriidreBnallespehsion ebefifibtiefre-diiefthe highasesrmdl oy
or the Fe-N based al I% which are expensive in the 25 manu‘f a.cturi ng cost
and i nf eri BKPRASLAB Memkeabi ki epdakbeuskernal expanshen highf fierere o, of
i Sposi ng FHE T cHRITaN EAREMSGOTIMARIPGR 35 1564 aninatengenssver dking
SUPeTTOr T RLLE YOLkaPLLLY LG {1008 ML S e formatigrpembeRetor an
ranuf ag urgﬂgctron tube 1 is formed. The thermal deformation member for
an electron tube 1 can be said to be a bimetal consisting of a
clad material of 3 layered structure (3 layer laminated member).
For laminating these each layer 2, 3, 4, the generally used
cladding method can be employed. Specifically, between each
10 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
termreliability of the thermal deformation member for an electron

15 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

20 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,0f the intermediary member
4 is close to either one of thermal expansion coefficients a,
25 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

11



cost of the thermal deformation nenber for an electron tube 1 can be
reduced as a whole and its wor kabi lity can be enhanced. Next, one
ernbodi nent of a col or picture tube of the present 5 invention will be
explained with reference to Fig. 3 and Fig. 4. Fig. 3is a
sectional view showing a construction of an essential portion of a

col or pi ct wifethabeharral defpina toivn membeaniiodi apnéledttdre tpirse@ntan be
invention. In the figure, nunmeral 11 shows a panel inside which a not
shown phosplagie kaybe isetf etnttle dé®iraHongean inner circunference surface

I n the nei ghborhood of an openi ng of the panel 11, a panel pin 12 is
di sposed. |nsid8hehspecifipamteniial o &Hddownresketdaite nempesed canave
opposite rel ation with respect to the phosphor |ayer forned inside the
panel withappropxigtedat éeﬁrﬁﬁéadsgaasmgerlmg the materiad shatlbey mbghk 13, a
| ot of flne hol es or slits not shown in the figure are formed and an
el ectroh b&RFIPIdt SKRRBEGANIRIERET 2 and; hhe nipwdhermali expapsiptcempen t he

hosphor I er. An el ectron
P Pho %y For example, when an Fe-Ni-Cr based alloy is used for the high

thermal expansion member 2 and an Fe-Ni based alloy is used for
the low thermal expansion member 3, it is preferable to use one
kind of metal selected from Fe, Al, and Cu or an alloy including

10 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 an alloy containing these metals as base

15 can be preferably used. In 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 %

20 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 (,) and the low thermal expansion member 3

25 (o,), the thermal bent curvature of the thermal deformation member
for an electron tube 1 can be determined by the thermal expansion
coefficients a, o, of the high thermal expansion member 2 and the

low thermal expansion member 3 , and the plate thickness ratio

12



beam,s irradiated froman electron gun not shown in the figure. The
el ectron gun is disposed inside a neck (not shown) connected 20 to the

panel 11 through a funnel (not shown). The shadow mask 13 is
formed of a | ow thermal expansion all oy such as an Fe-Ni based all oy.
At the outer periphery portion of t he shadow mask 13, a mask frane 14

consi sting{(6f Febabedveatetng plate shiprkassspe ofethesatmenberand the
like is fixed. To the mask 25 frame 14, one edge of a franme holder 15 is
fi xed and Thergfpee, 1f thagelpbet tbihcknepherakdfe (hot dey) 16f i sheikkghin an
engagi ng ner to the panel pin 12. Thus, the shadow mask 13 is
elasticalrggermals%ﬁB%F§%QPt@%@hﬁ¥7%aﬁéé Eﬁ?iiﬁ%) e PFBﬁﬁSHGPd@?mQEF

10 on 3 of a convalBi8RSY HHRSEI] Pobd AT IShotR 2568 b2t

r example, shown in Fig.
5 the plate thickness ratio {t; : t;) of the high thermal expansion
member 2 and the low thermal expansion member 3 of the thermal
deformation member for an electron tube 1 according to the present
embodiment are identical, nearly equal level of the bent curvature

can be obtained.

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

15 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

20 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

25 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

13



15a consisting of such as a stainless spring material and a thernal

def ormation portion 15b conprising the thernmal defornmation nmenber for
an electron tube 1 of the present invention which is explained 5in the
above described enbodi nents. The elastic portion 15a is di sposed on

t he panel 11 side and, when the shadow mask 13 or the mask frame 14 is

expanded tHeewalin Tahlke dori A BREPePPGCific exampkscian Fecd? aedeht #his
expansion effect. Besides, the t hermal _deformation_ portion 15b, as
shown in PFy-44° iweiahtaRqen E?liboy AEThEr, F?§3gd??s‘t‘31”(tut%e31b§/lh?%§d%q H§eche
hat the TEAF (i fHoh theTBRlcne e FERTBE T BRE FREThE Bt SRARRdn
e 1 Oeangion SHSRHED! iSehkS RLTCo0n00 e RRLLATE g ais ond
(Drow b, 40 Aok gt LIt oh 3o T e, e s 19 o
portion 154, defori® (i AhAPOSit & HdERIdPRHL il ¥l LR8I on

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

1 and the total plate thickness T of the thermal deformation member

for an electron tube 1 was 2.5 mm. A comparative example shown

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

picture tube) shown in Fig. 2. 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

15 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 14f2
Coefficient
(X 10° /K)

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

14



expansi on. Wien the thermal expansion coefficients of the shadow
mask 20 13 and the nmask frame 14 are different each other, even if these
are expanded thermally by collision of an el ectron beam through t he
frame hol der 15 possessing the elastic portion 15a and the t her ma
deformati on portion 15b, relative position between the dots of the
phosphor | epestfiitnhédnadsiaeio el pheelintérmpdiahe mémizer 26 folrnlkeesobrthde
slits of the shadow mask 13 can be prevented from di sl ocat i ng.
Further, tBtsedingtayidlodshld/eecomes lasgexpihg hett curvatmnehdeabevses -
descri bed enbodinents, is materialized by the thernal def ormati on
menber for HeWe¥r&et idnthgbplater thhekpeesenonphibntional ratio of the

17 . which is | ess expensive and excellent in workability
conpar ed wipfgermediate member 4 1s about 60 %, it can be understood that

5 the thermal deformation member for an electron tube 1 of the above
described constitution can be satisfactorily used for the bimetal
of a color picture tube. Compared with the Fe-22 weight % Ni-
4.5 weight % Cr alloy or thé Fe-36 weight % Ni alloy, the cost
of the steel material is about one fourth. Therefore, when

10 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

15 weight $ Ni alloy. Therefore, the thermal deformation member for
an electron tube 1 of each embodiment can be improved in its
workability compared with that of the conventional bimetal 5.

As described above, in the thermal deformation member for
an electron tube 1 of the embodiments, the total plate thickness

20 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 expansion 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

25 manufacturing cost and iﬁferior in the workability are used for
the high thermal expansion member 2 and the low thermal expansion
member 3, by disposing the intermediate member 4 which is less

expensive and superior in its workability to those, while

15



t he conventional binetal and can secure the total plate thickness

whi ch influences strength or long termreliability. Therefore, I n
addition to realization of the manufacturing cost reduction 5 of a color
picture tube, reliability of a color picture tube can be enhanced
acconpanyi ng the inprovenent of its workability. Next, an

enbodi mentobtainihg e deelseddiicamalehbetr durvatvre, the| ewnifactwniag
control of the present invention will be expl ai ned. 10 Fig. 5
i s a perspeefref FrenkewifhGefeemeicd nenbesior an elegigromitulef braddt i on
menber for _an electric current control of the , ., present invention. A
thermal deP®rREERERInBRDR "ROIC APR| Bl ryerkabilify (caft R&MtAnced shown in
the figure possesses, as identical t he, above descri bed t her mal

def or mati on merffEft £ GPeafmBP t&{n?’aﬁ of$ cgiﬁé Ricturg Jiienefnehe Sgeatiiton

et | PERE BT £ cupn SORERLAL SNSRI 2o B GatEL Y

fundanent al prog%g}y@ is a sectional view showing a construction of an
essential portion of a color picture tube according to one
embodiment of the present invention. 1In the figure, numeral 11
shows a panel inside which a not shown phosphor layer is formed.

10 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 spacing.

15 In the shadow mask 13, a lot of fine holes or slits not shown
in the figure are formed and an electron beam past through these
fine holes or slits collides with the phosphor layer. Anelectron
beam is irradiated from an electron gun not shown in the figure.
The electron gun is disposed inside a neck (not shown) connected

20 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

25 frame 14, one edge of a frame holder 15 is fixed and the other
edge portion of the framé holder 15 is fiied 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.
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of thermal deformation, and an internedi ate nmenber 24 possessing an
I.,nternmedi ate thermal expansion coefficient [err] ([err] > [err] > [err])
and 20 disposed therebetween. By |am nating and sticking each | ayer 22,
23, 24 one another, a thermal deformation nmenber for an electric

current control 21 formed of a 3 layered clad material can be

constructed. The above desaribed HanedrldesdSchap anyastic pprtign
plate 25 _thickness ratio ét{]err%: tat[ierr]) bet ween the high thernmal

expansi on IREepsistingPLaYchRe # SRR ETEl SREGRHBRERT b hisdYd 2 FhexRdlpl at e
t hi ckness t[.err] of the.internedjate nmber 24 (ratio to,total plate

t hi ckness defor“ﬁ%t’é?{lip?ﬁﬁli’?lg‘eS%a?%m%‘?Je?Je?%gF‘@ &tﬁelﬂ'éajsg?%?ﬁ%ﬁﬁem“e&‘?eﬂfhe
case t he .ahov

. . . f
Goseri bed SORPRILERFEIMEEPS L RE-ERT Frseont BpueFign vhichls exp131Re

5 in the above described embodiments. The elastic portion 15a is
disposed on the panel 11 side 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 deformation portion 15b, as shown in Fig. 4 in enlarged

10 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

15 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

20 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 Ilayer formed inside the panel 11 and the fine

25 holes or the slits of the shadow mask 13 can be prevented from
dislocating. Further, this dislocation prevention, as explained
in the above described embodiments, ismaterialized by the thermal

deformation member for an electron tube 1 of the present invention
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tube 1. That is, for |am nating between each |ayer 22, 23, 24, t he
general ly used cl addi ng net hod such as hot rolling can be enpl oyed.
The plate thickness ratio (t[err]: t[err]) of the high thernal 5
expansi on nmenber 22 and the | ow thermal expansion nenber 23 is

preferable to be in the range of from55 : 45 to 45 : 55. The pl ate
t hi ckness Whigh ihdeisstesprns teandmie Rerntsipmerkekiildty comparestwibh
exceeding 80 % of the total plate thickness T. The reasons_ for

provi di ng tHésecryenhionehtiigiedd lapBd Carraeense, tl@/‘éﬁtaiwlé‘f& thheknags nal
deformati on_nmenber for an el ectric current control_ varlous types
of nodifi cm%legausecem%%%g% qrdRPPcherm re Jésbltlﬁé'-ycasg SFefﬂéer

t her mal def,or er f el ecLrqn tube

i gh ¢ her it BRE200n EReRBREL 3301 PheST %ﬁe%ﬁac%’mgxﬁaﬁ&. sROHERbER 23
and the int

d |
for the ther g%@%%rpr%aq@?uoﬁe ﬁgl%érr?g%aiﬁ/ht}éno“‘elaeg?li%ﬁnéljtfb en’?&%’“ dani %
enpl oyed. RS hce%r EQ%mE%%@lB@eEﬁgl1mprovement of its workability.

Next, an embodiment of a thermal deformation member for an
electric current control of the present invention will be
explained.

10 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 21 shown in the figure possesses, as identical
as the above described thermal deformation member for an electron

15 tube 1, a high thermal expansion member (thermal expansion
coefficient ;) 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 a; (o, > ;> a,) and

20 disposed therebetween. By laminating and sticking each layer 22,
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

25 thickness ratio (t, : t,) between the high thermal expansion member
22 and the low thermal expansion member 23, ané plate thickness
t; of the intermediate member 24 (ratio to total plate thickness

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

18



expansi on nenber 22, without limting to the Fe-N -Cr based all oy,
Fe-N - Mh based alloy can be used. The Fe-N -M based alloy 20 possesses

an

hi gh thermal expansion coefficient identical as that of the Fe-N -Cr
based alloy. As an Fe-N-(Cr, M) based alloy for the high thernal
expansi on nenber 22, an alloy conprising from 15 to 30 WEI%- % of Ni
and from X% §herhrYg e sgrdPest thermel deformat ipamerber foat ar elesmron and

Vh, and the bal ance essentlglly 25 consi sting of Fe can be cited. Wen

the contentW®F N aRat(&F:

any case

| eads eter ratio t he .t hernal ex ar15| on

n
coeffici enahe génerally I'—‘b?ecghcél"f et O%Mg,a&n 13ng gan be

i denti cal

as

t her mal de?Wi%‘{?%h SR FG Ehir kRS Fafipube 'l,tzérf’ligzépﬁihb%{%é&ermal

5

10

15

20

25

expansion member 22 and the low thermal expansion member 23 is
preferable to be in the range of from 55 : 45 to 45 : 55. The
plate thickness t; of the intermediate member 24 is preferable
to be not exceeding 80 % of the total plate thickness 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
for the high fhermal expansion member 22, an alloy comprising from
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
to deterioration of the thermal expansion coefficient.

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

19
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all oy, conprising from30 to 50 weight % of NI and the bal ance
essentially consisting of Fe is preferred. For the internediate menber
24, one kind of netal selected fromFe, Al and Cu, which 5 are al
excellent in their workability and | ess expensive than t he
constitutional materials of the above described high thernal __expansion
menber 22 ‘vhermalt dedormatdosanshoar fiher obsclgrompulkel by an Fe-Nhdastichg
t hese netal s_ can be enpl oyed preferabl%. I n, partgi cul ar, Fe, Al or an
al | oy basel byt FERRT heingd sE20M $hete e wedghdy ih1of M and gheshadsnee Ss
400) are preferaple as the canstitutignal material of the internediate
nenber 24. e%%“%b‘?—:ﬁ? OSSR of Fe d&i Rt e of Fokethadmarmasicitaat i on
nenber for an elecjiric ., gcurrent contyol, 2 i ch uses these naterials
is as desc‘P?’g%%r'Z%' Msoddnd 95 metal ?%{?‘htee IFede‘P‘ir%‘?i% f or
an elegtric_current control, 21, as iagae ti.cal _as.the above descgribed
Chermal® 55 qkbr REECORRENbRI CHoHE AP IR Y Aofel 155 HREP S TRy « he
the constitutional materials of the above described high thermal
expansion member 22 or low thermal expansion member 23, or an alloy
including these metals can be employed preferably. Inparticular,
Fe, Al or an alloy based on these metals and the steel material

10 (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.

15 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

20 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
predetermined thermal bent curvature and strength or the long term
reliability, can be obtained while diminishing the plate

25 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

member 23, the Fe-Ni- (Cr,Mn) based alloy or the Fe-Ni based alloy,

20



thermal bent curvature nearly identical as that of the conventi onal
- hinmetal, the plate thicknesses t[err], t[err] of the high 20 thernal

expansi on nenber 22 and the | ow thernmal expansion nmenber 23 can be
di m ni shed by the thickness t[err] of the internedi ate nenber 24. That
Is, the total plate thickness T, which influences the pr edet er m ned

t hermal bemhictrasg expeasdvetiehBehr Slamtadtywd nge?est and Jesis ep¢elisnt can
be obtained while dimnishing the plate 25 thicknesses t[err], t[err] of
the high t A& FRELEHRFEIH HeYerS ?Q‘Péﬁéfedr_bYtW@RQﬁﬁQ%éPnﬁPF%&’B%&%@%
and the- | ofleRErnat SXPRRLFBR on LORamrettlhsh andh TasS FaPORR] vBaceth
Wi oh are SRSeRERTE PRoCRAPFOnAAdPYSE uFPA) ScBEERARInPLRe cRERApERFI e
5 thermal bent curvature, the manufacturing cost of the thermal
deformation member for an electric current control 21 can be
reduced as a whole. Further, the workability of the thermal
deformation member for an electric current control 21 can be
enhanced.

10 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
protection such as a molded-case circuit-breaker or a thermal

~overload relay. Further, other than these devices, it can be

15 appliedinanelectriccurrent control which controls {for example,
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 éurrent

20 control 21 and overcurrent such as overload current or short—
circuit current flows. The deformation of the thermal
deformation member for an electric current control 21 may depends
on the heat of a resistor (heater) in which the load current flows.

Next, one embodiment of a molded-case circuit-breaker in

25 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

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

21



in their workability, is enployed, by disposing an internediate menber
24 excellent inits workability and | ess expensive than t he above
déscribed alloys, while attaining the predetermni ned 5 thermal bent
curvature, the manufacturing cost of the thernal def ormati on nenber
for an electric current control 21 can be reduced as a whol e. Further,
t he wor kalide tgumferttherichectdlon of thlefpresdntodinventidonf bs applaleatt r Ta
current control 21 can be enhanced. 10 The thernmal defornmation
menber forthen félguate,i cuoerrénBl is a dwmatrent. 2Thef heéhkeprIsdmt conwerntiedn can
be preferably enpl oyed in a thermal deformation nenber (binetal) of an
overcurrerto wiring gteds dvsddie deoad minkshicdse to fdomt.- birakke or a

t her nmal over| oad relax Further, other than these devices, it can be
15 appl i eighkarhaatofi Ehedredber coht r§ ankhernzbmiefsimatiion arabeire,
breaks% el ectric current b¥ def ormati on based on resistance heat i ng
(Jul e Reatd torRd fRéPrRRLderoraBlbebioR fIectrdc girrent control 21 of

the present invention which is explained in the above described
embodiment is disposed making a contact.

The thermal deformation member for an electric current
control 21 is fixed to a trip bar 32 which is made possible to

10 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

15 1is 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 side and the low
thermal expansion member 23 is placed on the latch 36 side through

20 the intermediate member 24. The trip bar 32 is constructed to
rotate by the thermal deformatioﬁ of the thermal deformation
member for an electric current control 21. Accompanying the
rotation of the trip bar 32, the armature 34 moves towards the
fixed iron-core 33.

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

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

22



electric current control 21 itself when load current is flew t hr ough
the thernmal deformation nenber for an electric current 20 control 21 and

overcurrent such as overload current or short- circuit current flows.
The deformati on of the thernal def ormati on menber for an electric
current control 21 nmay depends on the heat of a resistor (heater) in

whi ch the buaclesed dyt theawmature 34 is dleaed.onBesiedi nehthef owerload
nmol ded-case circuit-breaker in 25 which an overcurrent protection of the
present i nGUAEEBR P5 Short<gimeidd apnrente ogevesi prd-hg tieaddngr shde ardFi g.

6. Fig. 6 is_ a di%%;an1shomdng an outline construction of the
nol ded- cas@VEFFEGFErr EbRes traeh Ehsodpater 3lv hhecheaker 31 is heated
21 overcgrrent, rotecti on of the present inveftion is applied.
I n up to a predetermined temperature and the thermal deformation

5 member for an electric current controel 21 deforms towards the trip
bar 32 side (shown in the figure with an arrow). Accompanying
the deformation of the thermal deformation member 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

10 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, islmaterialized by the thermal
15 deformation member for an electric current control 21 of the
present invention which is less expensive than the conventional
bimetal and excellent in its workability and secures the total
plate thickness which influences strength or long term
reliability. Therefore, in addition to realization of the
20 reduction of the manufacturing cost of the molded-case
circuit-breaker, reliability of the molded-case circuit-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 31. The
25 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

23



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 nei ghbor hood of
the heater 31, as a thernmal deformation nenber, 5 a thermal deformation
menber for electric current control 21 of t he present invention which
is explained in the above descri bed enbodi nent i s di sposed naking a
contact. electric gheremMerrBFradidrnanfichtherpat overlgaderetay iia wketent
control 21 is fixed to a _trip bar 32 which is made possible to 10 rotate

by a centr&VeAKPEreRhel § Flpwhihrasoh Sherhed ey orcbhmddcamal defogngtion

supporting b%L 35 _of an aﬁnature 34 di sposed._in_an opposed manner to a
fixed i ron™EBPETIEOTTAR SLREFHIE SUTFETEONCPFFAL ed in such a manner
that it opens or closes a contact point not shown in the figure

according to its nmovenment. Numeral 36 in the figure 15 is a latch 23.

The t her m ef orpati qQn nber .for an electric current control 21 is
disposgé i n%&éﬁréagaﬁﬁgggfﬁgﬁl%ﬁg hi gh t her nal

As evident from the above described embodiments, a thermal
deformation member for an electron tube and a thermal deformation
member for an electric current control of the present invention
have, in addition to low cost and excellent workability,

10 excellent strength or long term reliability. Therefore, theyare
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,

15 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.
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REPLACED SHEETS
22 is placed on th Jo r Hzdde atndt
%ﬂ nber 23 is plac ggﬁrg? bW 3R eg't "_;"'l]'th 20 the
|nterne 24. The trip b con§$f§ctéd """"" Hot ate by

t he thernal def ornmtion of the ther el Piyigs t?‘%ﬁ‘? """" 0%%‘1%1’ ‘tqr an

el ectric current control 21. Accorrpaﬁl/f“ﬁﬁ”lche : paged .ot OiPBEF Y tHe trip bar

32, the ar%@ﬁrbﬂs{%ﬂ abved idhards the Fr<xed-tTromn-core33T25 I n
such a nol dedCE circuit-breaker, when the | oad current whi ch fl ows

(U D

the heater 31 R RS ﬁ&fﬁpﬁﬁ‘atﬂﬁé PRBPRAEI for anyeigrkEPNoRURBNDer for

an electric cirrent control 21 maintains its normal shape. Therefore,
the contactoPBFhE*Which i s opened .22

or closed by the ture 34 is_closed. Besides, if the overload
y a f?irrngt member of thermal expansion coefficient o, ;

5 a second member of thermal expansion coefficient a,different
from that of the first member; and
an intermediary member which is interposed between the first
member and the second member and possesses thermal expansion
coefficient of a, satisfying o, > a; > «,,
10 wherein the first member, the intermediary member, and the

secon ember are laminated.

A thermal deformation member for an electron tube,
comp¥ising:
a high thermal expansion member composed of an Fe-Ni-Cr based
15 alloy;
a low thermal expansion member composed of an Fe-Ni based
alloy; and
an intermediary member which is interposed between the high
thermal expansion member and the low thermal expansion member and
20 is composed of one kind of metal selected from a group of Fe, Al
and Cu, or an alloy comprising the metal,
wherein the high thermal expansion member, the low thermal
expansion member, and the intermediary member are laminated.
3. The thermal deformation member for an electron tube as
25 set forth in claim 2:
wherein, when thermal expansion coefficient of the high
thermal expansion member is «, and thermal expansion coefficient

of the low thermal expansion member is a,, the intermediary member

This Sheet Has Been Re; ﬂ 25
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curr cuit current occurs on the | oading side and
Qver "ﬂ Wmm m ough the heater 31, the heater 31 is heated up to
a pre rature and the thernmal defornmation 5 nmenber for an
el ectric current control 21 deforms towards the trip bar 32 side
(shown in the figure with an arrow). Acconpanyi ng t he deformation of

t he t her mapodeftosaat thermehisspangriam coedfticiient o, whdchergattigfiiead 01> t he
trip bar 32 rotates, further the armature 34 noves towards the fixed
iron-core 83 3iGe, thereby the contact 10 point not shown in the figure
I's opened. That is roken and the load_is protected from
the overcurrent?- The 't erméﬂrgﬁf?r%?EéRFrEFWQﬁﬁn§Qﬁ1@&c@é?ﬂFﬁ@ntEp??m?S

nol ded- case g rcuit-breaker of the above described enbodi ment, as
expl ai ned €t IPR %henaﬁceemd scrrbed enbodrnent is materialized by the

thermal5 15 def,ormati ng an el trrc current ol %1 gf %he
present |nvent|%§95?ﬁ%h §§m§ &ﬁgiws ﬁﬁnl?ﬁgx%%ﬁvgﬁPloﬁﬁﬁ ind o
bimetal ang ex¢eLLenlyLl Hémvpé KRt 1At %208 §9940C8chPE: 5988 the metal

as base.

5. The thermal deformation member for an electron tube as
set forth in claim 4:

10 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.

6. The thermal deformation member for an electron tube as
set forth in claim 2:

15 wherein 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 the plate thickness of the
intermediary member does not exceed 80 % of the total plate
thickness of the thermal deformation member.

20 7. The thermal deformation member for an electron tube as
set forth in claim 2:

wherein the Fe-Ni-Cr based alloy consists essentially 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 alloy consists essentially

25 of_f

30 to 50 weight % of Ni and the balance of Fe.
A color picture tube, comprising:
an electron gun irradiating an electron beam;

a panel having a phosphor layer which is collided by the

i
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plate ﬂ” i nfl uences strength or long term reliability.
There mﬂmm ' to realization of the 20 reduction of the

nanufaétuFlng GO the nol ded- case circuit-breaker, reliability of
t he nol ded- case CIrCUIt br eaker can be enhanced acconpanying the
| mpr ovenent_.of .the r kahi above described enbodi nent is

a ol ded- c &e€ 5Py PEam lrraﬂ%@&ﬁ&rfFﬁmwﬁPSheéﬁgFEGPrgﬁP “fl ows through the
heater 31. The vercurre rote tion of, the present, . inventiqon can be
BCSPRTY iAP %ﬁ”ﬁs 1

appl i ed, 1§RPPEHs R yHe CRAOIREG E&ipshpen to
ti d- i K
Lt ont | o the pngSBidy f‘fa M Céﬁgfi%ére%ﬁépﬁé{se%ﬁ%w&n PORSESRES B an
23 o let ol ARk *nglggr B‘imsl(i%t L Qhndhi t288 g2 thACLARL Q¥ET 1,284, T el ay
5 a mask frame solidly fixed to the shadow mask; and

a frame holder which has a thermal deformation member
comprising the thermal deformation member for an electron tube
as set forth in claim 1 or claim 2, and an elastic portion, one
edge of the frame holder being fixed to the panel and the other

10 «edgeNpeing fixed to the mask frame.

Athermal deformation member for an electric current control,

a first member of thermal expansion coefficient «, ;
a second member of thermal expansion coefficient a, different
15 from that of the first member; and
an intermediary member which is interposed between the first
member and the second member and possesses thermal expansion
coefficient a, satisfying o, > o; > a,,
wherein the first member, the intermediary member, and the
20 |

are laminated.

ermal deformation member for an electric current

a high thermal expansion member composed of an Fe-Ni-(Cr,
Mn) based alloy;
25 a low thermal expansion member composed of an Fe-Ni based
alloy:; and |
an intermediary member which is interposed between the high

thermal expansion member and the low thermal expansion member and

7
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over cur erM/thfough the heater or the thermal deformation
menber Eaimﬂkﬁ iﬂucurrent control . 5 Industrial Applicability

As eV| ve descri bed enbodi ments, a thermal deformati on
menber for an electron tube and a thernal defornation menber for an
el ectric current control of the present .invention in addition to
| ow cost ah®l %%%P%Pﬁaﬁ?‘?t‘iﬁ mef@l é?&@FF@ﬁth‘W éf?-?gt ﬁlo?n iy & m
reliabilit gerefore %1 effective as a thernmal deformation
menber of & c3t p?‘&’f‘Ql’FJes’t ghe metalan overcurrent protection. Accor di ng

| b f 1 t 1 th
def or mat | on’ menbErein Eng nigf theEnbl SRR T MerSy| bBdas DAL of a
ety “Skoandton ilpfed PoAE O | EARA: SAF el SN RALANE! T On
overcurrent  y1 profectjop iy a@yocé?natél%n Hs{nﬂ@k £6f %ﬂ@iée&f@"&%&% the

pr esent

control as set forth in claim 10:
wherein, when thermal expansion coefficient of the high
thermal expansion member is a, and thexrmal expansion coefficient
of the low thermal expansion member is a,, the intermediary member
10 possesses thermal expansion coefficient o; which satisfies a; >
oy > ..
12. The thermal deformation member for an electric current
control as set forth in claim 10:
wherein the intermediary member is composed of one kind of
15 metal selected from Fe and Al or an alloy comprising the metal
as base.
13. The thermal deformation member for an electric current
control as set forth in claim 12:
wherein the intermediary member consists of 0.3 weight % or
20 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.
14. The thermal deformation member for an electric current
control as set forth in claim 10:
wherein plate thickness ratio between the high thermal
25 expansion member and the low thermal expansion member is in the
range of from 55 : 45 to 45 : 55 and-the plate thickness of the
intermediary member does not exceed 80 % of the total plate

thickness of the thermal deformation member.
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| oyed, while maintaining excellent overcurrent
ms s clainmed is:

"ﬂost reducti on can be materialized.
*

15. The thermal deformation member for an electric current

control as set forth in claim 10:
wherein the Fe-Ni-(Cr, Mn) based alloy consists essentially
of from 15 to 30 weight % of Ni and from 2 to 10 weight % of at
5 least kind selected from Cr and Mn, and the balance of Fe, and
the Fe-Ni based alloy consists essentially of from 30 to 50 weight %

of Ni and the balance of Fe.

-16. BAn/overcurrent protection, comprising:
rmal deformation portion composed of the thermal
10 deformation member for an electric current control as set forth

in claim 9 or claim 10 which, when overcurrent flows, deforms due

to its own Jule heat or heat of resistor disposed in contact; and
a contact point which opens circuit according to deformation

of the thermal deformation portion.
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1. A-dhermal deformation nmenber for an el ectron tube, conpri si ng:
a-first nmenber of thermal expansion coefficient [err]; 5 a second
menber of thermal expansion coefficient a2 different fromthat of the
first nenber; and an internmedi ary nenber which is interposed

bet ween the first menber and the second nenber and possesses thernal
expansi on coefficient of a3 satisfying [err] > [err] > [err], 10
wherein the first EEE?@;, j?e i nternedi ary nmenber, and the second
menber are | am nat &d: . 2 A thermal deformation nenber for an

el ectron tube, conpri si ng: a high thermal expansion nenber
conposed of an Fe-N -Cr based 15 all oy; a | ow thermal expansion
menber conposed of an Fe-N based al l oy; and '

1
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an inuernediafy menber which is interposed between the high t her mal
expansi on nenber and the | ow thermal expansion nenber and 20 is conposed

of one kind of netal selected froma group of Fe, Al and Cu, or an
all oy conprising the netal, wherein the high thermal expansion
menber, the | ow thernal expansi on nenber, and the intermedi ary nenber
are | am nat ed. 3. The thermal deformation nmenber for an el ectron
tube as 25 set fOI’E‘IGQ| m 2: wher ei n, when ther mal
expansi on coefficient of the high t hermal expansi on nmenber is [err]
and thermal expansion coefficient oﬁrfhe | ow t hermal expansi on nmenber

25
atisfies [err] >

is [err], the internediary nenber
possesses ther nal




[err] > [err]. 4. The thermal deformation nmenber for an el ectron

tube as set forth in claim2: 5 wherein the internediary
menber is conposed of one kind of netal selected fromFe and Al or an
al l oy conprising the npetal as base. 5. The therma
deformati on nmenber for an el ectron tube as set forth in claim4: 10
wher ei n t?]:ger di ary nenber consists of 0.3 weight % or | ess of C,
0. 05 wei ght "% 0r* ™ess of P, 0.05 weight %or |ess of S, and the

bal ance of Fe and inevitable inpurities, 6. The thernma

def ormati on nmenber f an electron tyk set forth in claim2: 15

t her mal expansi on _
"menber and the | ow ther expa#asSi on nenber is t he range of from 55

45 to 45 : 55 and the pl aje

wherei'n plate thickness rati o betyween the high
gl

3/3



i ntermedi ary menber does not exceed 80 % of the total plate

A PP YR 1 L

t hi cKABS LoPY

of th ion nmenber. 20 7. he Tt : on
menbe “m m“ﬂﬁ“ﬂ |m1tube as set forth ini g RE HEEME@TC:%@TS gs%l n
|- tbasedsal f oy consists essentlally of eﬁcp R 5 P8 39 ﬁatia
%of N| and from2 to 10 wei ght % of2%r, and KUy nc e PRPI R é’ﬁ """
the Fe-N based alloy consists essentially 25 ¢f fpﬁmvﬁﬁgtopgﬁdm5|%ﬁ?g%% """
of Ni and the bal ance of Fe. 8. A col ot lpi sbstfat tubéa"eéOﬁﬁ?li’ég%
an electron gun irradi ating an el ectron beam a panel 2§5th?
phosphor |ayer which is collided by the BA&EECWT&ECB%&‘ ------

irradiated fromthe el ectron gun;
in an opp(?ﬂfﬁs relation to

1. A thermal deformation member for an

electron tube, comprising:

a shadow mask which is di sposed

a high thermal expansion member composed of an Fe-Ni-Cr

based alloy;
a low thermal expansion member composed of an 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 composed of one kind of metal selected from
group of Fe, Al and Cu, or an alloy comprising the metal,

wherein the high thermal expansion member, the low

thermal expansion member, and the intermediary member are

2. The thermal deformation mémber for an

electron tube as set forth in claim 1:

a

wherein the plate thickness of the intermediary member

is in the range of from 30 to 60 % of the total plate thickness.
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t he 5EBSphor layer with a predeterm ned spacing and possesses a
fine y’ﬂ, ransmtting the el ectron beam 5 a mask frane
soli dl M Mﬁ adow mask; and a frame hol der which has a

t her mal* déf ot

| ot of

corrpri sing the thernmal deformation nmenber

for an electron tube as set forth 2A.claim1 or claim2, and an
el astic portion, one edge of the franme holder being fixed to the panel
and the other 10 edge being fixed to the mask frane. 9. A thernal

def ormati on menber for an el ectrl c current control

conpri si ng:

a first member & thermal ex¥ndh6aMbefefarmatiqremepber for an’ 5 second
menber of thermal exggnsron coe frq]ent [err] different = 15 fromthat of
ich is interposed

the first

bet ween the fi rs

expansi on

e as set

thermal expansion member is a, and thermal expansion
coefficient of the low thermal expansion member is o,, the
intermediary member possesses thermal expansion coefficient

o, which satisfies a; > a; > a,.

4. The thermal deformation member for an

electron tube as set forth in anv one c¢lai

Lo claim 3:

wherein the intermediary member is composed of one kind

of metal selected from Fe and Al, or an alloy comprising the

metal as base.

5, The thermal deformation member for an

electron tube as set forth in gpy

Lo claim 4:

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.

6. The thermal deformation member for an

electron tube as set forth in gp

to claim 5:

wherein the Fe-Ni-Cr based alloy consists essentially

This is the replacement sheet
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wherein the first nmenber, the internediary nenber, andthe

a | ow thef mat expansi on menber conposed. of an Fe-N based

an internediary nmenmber which is i nt er posed between the high

expansi on nenber and the | ow t hermal expansi on nenber and
27

Cu, or conpri si

20 second
menber are | am nat ed. 10. A ermal deformati on menber for

oo R ' ooy 2

al l oy; and

of fira 155 VDRt et Rl F oSt L M Hi8h SESCHELIIAT B2

Cr, and the balance of Fe, and Lhe Fe-Ni based alloy

an

t her na

AI and

consists essentially of from 30 to 50 weight % of Ni and the

balance of Fe.

7. A thermal deformation member for an

electric current control, comprising:

a high thermal expansion member composed of an Fe-Ni-—

(Cr, Mn) based alloy;

a low thermal expansion member composed of an 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 composed of one kind of metal selected from Fe,

Al and Cu, or an alloy comprising the metal,

wherein the high thermal expansion member, the low

thermal expansion member, and the intermediary member are

8. The thermal deformation member for an

electric current control as set forth in claim 7:

wherein the plate thickness of the intermediary member

is in the range of from 30 to 60 % of the total plate thickness.

This is the replacement sheet



vmerei—ﬁ—-t he hi'gh thernmal expansi on nenber, the |ow thernal expansi on

|nterned|ary menber are Ian1nated 5 11. The
ﬁﬂﬂ”ﬂ menber for an electric current control as set
wher ei n, en thermal expansion coefficient

of t he hi gh thermal expansi on ne is [err] and thermal expansion
coefficient of the | ow thermal expansion nenber is [err], the
i nt ermedi ary nenber 10 possesses thermal expansion coefficient [err]

whi ch satisfies [err] > %rﬁﬂermifadgformatlon mea%?f %hg t her ma

def ormati on ne r for an elecrlc current as'sél’ forth in
clai m 10: d\%keé he !L%@%@@'%ﬁ’tl{rﬁrﬂp%ﬁ ilﬁ f_g_sm_@gg,ﬂ%:one
ki nd of 1§le fa? se eéﬁ% O%roﬁlFe and Al or an aI?oy conprrsrng the
met al as b@ﬁ@rem, when thetRal TBepdheiomlcolgfroEnBAt 0pF rEEDerighor an
el ectric current trol as set forth in claim 12:

thermal expan31on member is o, and thermal expansion
coefficient of the low thermal expansion member is a,, the
intermediary member possesses thermal expansion coefficient

a, which satisfies o, > 03 > Q,.

10. The thermal deformation member for an
electric current control as set forth in gpny ope claim of
from claim 7 _to claim 9:

wherein the intermediary member is composed of one kind
of metal selected from Fe and Al, or an alloy comprising the

metal as base.

11. The thermal deformation member for an
electric current control as set forth in any one claim of
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.

12. The thermal deformation member for an
electric current control as set forth in gpv ope claim of
from claim 7 Lo claim 11:

wherein the Fe-Ni~{Cr, Mn) based alloy consists

This is the replacement sheet
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mherei‘ﬁThﬁ‘ntér medirary nmenber consists of 0.3 weight % or 20 less of

s of P, 0.05 weight %or |ess of S, and the
baI ancﬁlm“mugﬁﬂ“mmt able inmpurities. 14. The thermal
rsfo¥ an electric curren control as set forth in
clalmlo. wherein plate thick rati o between the high thernal
25 expansion nenber and the |ow thernmal expansion nenber is in the

range of from55 : 45 to 45 : 55 and the plate thickness of the

i ntermedi ary & 2§9€S, PO | 8Q % of the total plate t hi ckness
of the thermal ?o?rrg |%ﬁ Er%ﬁcﬁfqo C‘)5?8"“319‘“ % of Ni and fibm Fheo ther mal

deformation nRigat &0bfadk L&t IGnaUsb80bted from cr and My and th
. “he

balance of Fe, and the Fe-Ni based alloy consists

essentially of from 30 to 50 weight % of Nj and the balance

of Fe.

This is the replacement sheet
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. 1802084 -0
control as set forth in claim10: wherein the Fe-Ni- (Cr, M) 1Rs topy
based all oy consists essentially "+ of from1l5 to 30 weight % of N and
from2 to 10 weight % of at 5 |Ileast kind selected fromC and M1, and the

bal ance of Fe, and the Fe-Ni based all oy consists essentially of from

30 to 50 weight % of Ni and the bal ance of Fe. 16. A

overcurrent protection, conprising: a thermal deformation portion

conposed OfTHERMATNRFURMATY ONIfEMBER FOR BUBOTRONITUBE ANDC iiiRRMAYS I ent-
control as set forth in claim9 or claim10 which, when overcurrent
fl ows, deforms: due DEFRRMATTIONs MBMBERIFO R £ARREANTH LHNTROLLER st or di sposed
I n contact; and a contact point which opens circuit according to
def ormati on of the thermal deformation portion.
5 Technical Field
The present invention relates to a thermal deformation

member for an electron tube such as a color pictu;:e tube and the

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

deformation member for an electric current control such as an

10 overcurrent protection and the like and an overcurrent protection

using thereof.

Background Art
In a color picture tube using a shadow mask, the shadow mask
15 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 mas:k, a mask frame is fixed. A
frame holder is disposed between the mask frame and the panel.
20 The electron beam which passes through the fine holes of the
shadow mask is usually only about ?0 % of the total electron beam
emitted froman ele'ctron gun. Remaining about 80 % of the electron
beam is absorbe(;by colliding with the shadow mask and the mask
frame. When the shadow mask or the mask frame is thermally
25 expanded by collision of the electron beam, the fine holes of the
shadow mask and the dots formed in the phosphor layer are

relatively shifted in their relative positions to result in

degradation of color purity.
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THERMAL DEFORMATION MEMBER FOR ELECTRON TUBE, COLOR PICUTRE TUBE USING THE SAME,

THERMAL DEFORMATION MEMBER FOR CURRENT CONTROLLER AND CIRCUIT BREAKER USING THE

SAME

CORBOAT BIERREBEBMLENEAVED T -ZRE. BIUCRMHABRAMRELEHN & Eh i By ENER

(57} Abstract

A Ihermal deformation member (1) for
electren tubes or current controllers composed
of a multilayer body formed by stacking 2 high
thermal expansion member (1) made of, for
example, an Fe-Ni-Cr alloy, an intermediate
member (4) made of one kind of metal sclected
from among Fe, Al, and Cu or an alloy
containing some of the metals, and a low
thermal expansion member {2) made of, for
example, an Fe-Ni alloy. The coefficient of
thermal expansion o, of the intermediatc
member (4) is greater than that a, of the low
thermal expansion member (2) and smaller than
that ¢, the high thermal expansion member 1
(o, >0y >ty ). The intermediate member (4)
reduces the manufacturing cost and improves
the workability without deteriorating the
strength and long-term reliabitity of the
members. A color picture tube is manufactured
using the  above-mentioned thermal
deformation member for ¢lectron tubes in the
thermal deformation section of a frame holder

one end of which is fixed t0 a panel and the other end of which is firmly stuck to the mask frame of a shadow mask, An overcurrent protecter
is manufactured using the above-mentioned thermal deformation member for current controllers in the thermal deformation section which

opens a contact.
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