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RAY TUBE APPARATUS BACKGROUND OF THE | NVENTION 1. Field of 18hﬁng%ggt i on
The pres nrelates to a Cathode ray tube (CRT) apparatus with an
expl osi W\\B\mﬁ\g ﬁ\%‘ band of the type conprised of a band body to be
attached er periphery of the panel portion of the CRT and CRT

hol der s whi ct¥%%¥2 attached by resistance welding to the band body. 2.
Description of the Rel ated Art Figure 1 shows the related art of CRT. A CRT
10, as “WHL , conprises a pahel portion 1 on which a picture is
di spl aya W\\‘\M el portion 2. These are fused together by frit glass
(sol der "gl aggdee TO establ | 8RrRobe: g€a min the CRT 10. the air
is drawn out fromthe nec portion 2. To prevent
the deformation of the front of the panel portion 1 and protect the panel
portion 1 at the time of creating the vacuum a CRT expl osion-protection
band 5 is attachaércRouM® BeNehE PARENTTOR The CRT expl osion-protection
band 5, as shown in Fig. 2, is conprised of a band body 6 which is wound
around the circunf erm@q_d)gftegemnﬁgntlon 1. This band body 6 is nade
by bending a steel material into a rectangul ar shape. The two end portions

6a, 6b of the band boﬂié :?ée%nt 1hvbitd 0203314 te8NRRC e EdthoRRC Fa9t her
through a plate 7a. however, is designed to be affixed fo a

tube (CRT) appa.rat:us with an explosion-protection band of

the type comprised of a band body to be attached to the outer

periphery of the panel portion of the CRT and CRT holders

which are attached by resistance welding to the band body.
2. Description of the Related Art

Figure 1 shows the related art of CRT.

A CRT 10, as shown in Fig. 1, comprises a panel
poFtion 1l on which a picture is displayed and a funnel
portlion 2. These are fused together by frit glass (solder
glass). To establish a high degree of vacuum in the CRT 10,
the alr is drawn out from the neck portion 3 of the funnel
portion 2. To prevent the deformation of the front of the
panel portion 1 and protect the panel portion 1 at the time
of creating the vacuum, a CRT explosion-protection band 5 is
attached to the panel portion 1.

The CRT explosion-protection band S5, as shown in
Fig. 2, is comprised of a band body 6 which is wound around
the circumference of the panel portion 1. This band body 6
is made by bending a steel material into a rectangular

shape. The two end portions 6a, 6b of the band body 6 are



casing or frame etc. through the CRT holders 8. Figure 1 and Fig. 2 show an
expl osi on-protection band 5 of a type with CRT hol ders 8 at{gagg Qng t he
four corners of the band body 6. The CRT holders 8 and the plate 7a are
attached to the band body 6 by resistance wel ding. Resistance wel ding, as
is well known, is a technique in which a current is passed at the | ocation
where nenbers are to be joined so as to raise the tenperature of the join
portion by the resistance heat generated by the current and then applying
pressure. This type of resistance welding includes "projection welding® in
Whi ch projections are formed at one Of the locations to be welded. Wth

pr of ecti o elelicad ¢ Nl BERek hARANRAIESd L 11 15 possible to

concentrate the current at the projections and thereby increase the weld

strength and severah @@h AloS ﬁaaeb@r\Aqlsdadsﬁ&ném;ossgeaéu%a Eyes with the
CRT expl osi on-protection band 5. sufficient nounti ng strength is demanded

of 't he' CRTo{iplipes fraaifloblhrbotsend k1CRILIOLS @, Sriyeid 1 st @ attached
to the band body b by projection welding. Wth the conventi onal

expl osi on- p{ 9! eCihéw aRadih10s108WBYE6EecEidit BaRAC B¢td @pDelwitPeRT €Cti ON
wel ding were fornmed at the CRT holder 8 side, as shown in Fig. 2, there

were burrshelaékd @ abtddited edUthé NEodr @BrhBes oI IheShand HdlyJgne 2003 3
caused by the welding at the inside of the band body 6 after wel ding, that

is. at the side faciphg ¢RP HoldeksP®ahnidothd plitenrd lare atbteditedredy 6 has a
t hi ckness of approximately 1 mm As opposed to this, a holder 8 has a

t hi ckness ¢eheabdnd LIANE Hihatesfiatancdumgidiig.c Reglideand® weldimgl t he i nside
of the thin band body 6 due to the nuggets 7 formed by the wel ding.

Further, i esns wallvaicinnglis estetbmbgye thewvlgkaic i oerdens: begrsbedf or m t he
resi stance wel ding projections at the thick plate side . Due to the
occur r ence atftirilpsation winepe menbasd dye ttrebe ckiistednge agekdinagd sewhen t he
band body 6 has been wound around the panel portion 1, there was the danger
of the pan&he temperature of the join portion by the resistance heat
generated by the current and then applying pressure. This
type of resistance welding includes "projection welding" in
which projections are formed at one of the locations to be
weided. With projection welding, there are the advantages
that it 1s possible to concentrate the current at the
projectiogs and thereby 1ncreas§ the weld strength and
several points can be welded at the same time.
Even with the CRT explosion-protection band 5,
sufficient mounting strength is demanded of the CRT holders
8 and plate 7a, so the CRT holders 8 etc. are attached to the
band body 6 by projection welding.
With the conventional explosion-protection band
5, however, since projections for projection welding were

formed at the CRT holder 8 gide, as shown in Fig. 2, there

were burrs or other bumps resulting from the nuggets 7



portion 1 being scratched etc. and therefore the expl osion protection
performance being deteriorated. Further, when the outer ciHfouyxheredTe of a
CRT is scratched etc. due to burrs or bunps of the explosion protection
band 5, it has been difficult to reuse the panel portion 1 after attachnent
of an expl osi on-protection band 5. Further, since bunps are fornmed at the

i nsi de of the band body 6 due to the nuggets 7, it has been difficult to
mai ntai n the wel di ng el ectrodes and ingrease the life of the welding

el ectrodes. Note that the plate 7a is also attached to the band body 6 by

rojection welding. but th ortiopn doe ot 19 _J 2Q03_4 npress
ggali nstI t hec‘iﬂﬂ":a‘f%é’i Fgﬁn‘!’% ‘erfg%‘%‘lf t{'}ﬁei °of Hae ,b#@epﬁg?'es iaﬁr?(fne of the
robl em expl aj ned abqve. The portiong where,bur and s caused b
Br oj ecti oan\%}qJ’r‘?%' ahat j4ay fptt (’fs’fcr"if’@h(ifﬁéngu{:é? B?‘?%t%o%"?téf?@e f %/he
panel portion 1 are the portiaons where the hol ders 8 aye attached.
OBJECT AND Xexmaldy ot Bang ROENTP P H: t&ié‘%ﬁﬂﬂi R eﬁPPEﬂx{r%&t?Féﬂel in

consideration of this situation and has as its object to provide a CRT
appar at us ViRh A8 GRPased §9i BRipr gt deNAex BRP 1B thdckPessnel akPuthe out er
circunference of the panel portion of a CRT and which has a superior ‘
expl osi on- p?dﬂéct’ﬁﬂ?eﬁf&%rgﬁ-ﬁbé.hq'w Fendleda KectoFR 1B ffhe hpetde Rf a CRT
apparatus is claimed in claim1l and an apparatus is clained in claim2. To
achi eve thethgotbisbpand bedyolbdidus tte dihe aymgats thefemed hwthied a
cat hode ray tube apparatus conprising: a cathode ray tube; a band body
bei ng woundweldéingd. thrtdienuihacamed veldinmmpeslgbpnren tdfe preceigdode ray
tubes and a cathode ray tube holder for affixing said cathode ray tube to a
mount i ng; wheeebeen poriowm tife meslipsadceowgldingnnalestilongattotieray tube
hol der is to be attached protrudes outward so that a clearance is forned
with the outbickepillaté stdel. cat hode ray tube; and the hei ght of the
protrusion of the portion of the band body protruding outward is 0. ~to O
5 mm Accordi ng to bmettethespecurremes ofi buprs pindebumps geased P¥r use
with a cathode ray tube conprising: a band body to be wound around the
ci r cunf er entcheotealptante pozlding ofwhancthadubnd bpdyvubchas eexn wbuadt one
cat hode ray tube holder for affixing to said band body, for use in nounting
sai d band: wreumidnthe fnkhinpo2008n L there was the danger of the panel

portion 1 being scratched etc. and therefore the explosion-
protection performance be:l.,ng deteriorated.

L Further, when the outer circumference of a CRT is
scratched etc. due to burrs or bumps of the explosion-
protection band 5, it has been difficult to reuse the panel
portion 1 after attachment of an explosion-protection band
5.

Further, since bumps are formed at the inside of
the band body 6 due to the nuggets 7, it has been difficult
to maintain the welding electrodes and increase the life of
the welding electrodes.

Note that the plate 7a is also attached to the

band body 6 by projection welding, but this portion does not

-



a portion of the band body to which the or each cathode ray tube holder is
to be attached protrudes outwards relative to other portionggof,,thgoBand at
that | engthw se position on the band, so that a cl earance can be forned
with an outer bend of a cathode ray tube about which the band is wound; and
t he height of the protrusion of the portion of the band body protruding
outwards is 0.1 to 0.5 nmm Advantageously, the or each cathode ray tube

hol der | acks a recess corresponding to the protrusion. The band nay have

t hree spekspr acigadinens they nowmigea ti ramgfereniaer eoft heher paaeh adialssde say t ube
hol der i,s to be attached., Alternatively,.th rotruding _portion of the band
body | s TEEE Boshtion Eieabahtehy Bl a e it ArBapREfkoP L Madt when
wound t bberear camil d@mopeomEissels hysqotdijecthani ngelalingngdtev de keXyento
corresp i.pg, t ai rner._an | dt hwi se extent, ext.endin artially
acr oss %%gat %nngstogF fg ?néﬁﬁf%ﬁ%&eng%e.owh%ﬁ 13(;gvneeg i?OI{%ﬁ%%CF%T g%lgﬁ dit'eI#eg are
att achegotrtoivhe bzewk bddyCRY haddsiegbadcaremeltdenigedt here will not be burrs or
ot her bunps at the inside of the band body, that is, at the side facing the
panel portion. Accordingly, when the band body is wound around the panel
portion, the QFdBEL PP tIBMABY PReTTEREMNENT IOt be scratched etc. and

Lhereby the el o5} okl Of 6LAOILPELLOM HABEE (GAN Bt IRINIAIREG AT chipr oved.
Further) according to the CRT expl osion-protection T)an of the present
i nvent i gitualiépe #Ré MR ESHddy PBIfalHete PyVELeudeCBTt IRRAF FHEMLRB ©RT at

the portdans.wpersibhephlcbolder Sa1e £0 e attaghedq therenes bheer
foll ow ng action. une 2003 6 In the CRT explosion-protection band

9 J ,
accor di rfgt AR e e Skt | theeRAPE L @SESERRc € et dFRY ARE) edtiBhs e e
provi dedupleribe €kPJ1é0ladehrotéeranid gdigoehdnd®) det Saedrdadskswanne tnel ded

to the bhand tgodl){, bu or ot Eer bun$f at the inside. of the band b%d%, t hat
s, at (RYCDERENS i (HPIPARED por oMttt BaLBoh PRt | TPHTEH5I ¢ i ons
wher e t hes kaatméddynh icdadmde. t o protrude. Accordingly, when w ndi ng the band
body around the panel portion, the burrs or bunps will not press agai nst

t he panel portion. As a result, the panel G portion will not be scratched
etc. and t he Bxpdsiecoe phet ebdvenolpredtor mercedtam be ome mpavdd dhere

Lmpr oved. Phevisd of anasouel dlpc.Reokeelans Limbeallyshave a diaeter of

5.0+1.0 mmand m 'nor nal give t predeterm ned wel ding strength if
two or four & €atopaRdeawGPher, when paw s for hol ding stacked band bodies

are formed aty tﬂﬁcﬂ%d@%@%? hwbﬁnd SaRRssl Bhe torshRek-day igated a6RT

expl osi on-protecti on bands. eretlt;!é maki ng storage easy. Further, if the
di mensi GPTERoRhef prhft Fashef’ Y thiee Batd body is made 8.1 to 0.5 ~, it is

possi bl e to rgldabloyecenyat ibdHdi1sicTadoot her i biHpsaat thenddsids efupkhe
band body. BRI EF DESCRI PTI ON OP THE DRAW NGS-B ot her objects and features
of the predeAPUrhiRMt i"Bigrein

a portion of the band body to which said cathode ray tube
holder is to be attached protrudes outward so that a clearance is
formed with the outer bend of said cathode ray tube; and

the height of the protrusion of the portion of the band body

protruding outward is 0.1 to 0.5 mm.

According to another aspect, there 1s provided apparatus for
use with a cathode ray tube comprising:

a band body to be wound around the circumference of a panel
portion of a cathode ray tube, and

at least one cathode ray tube holder for affixing to said

band body, for use in mounting said band; wherein



19 June 2003 w |l be described is detail wth reference to acconpanying
drawings, in which Fig. 1 is a perspective view show ng a {a g3 CRT
explosi on-protection band of related art attached to a panel porfion, Fig.
2 is a disassenbl ed perspective view of a conventional CRT

expl osion-protection bead, Fig. 3 is a perspective view showi ng a CRT

expl osi on protection band accordi ng togn enbodi nent of the present

i nvention along with a CRT, Fig. 4 is a disassenbl ed perspective view of a
CRT expl osi on-protection band according to the sane enbodinent, Fig. 5is a
per spect i vea \pawioh afCRhehbhudrbody tte WHEEhetleoSroraphotethodsn tmnd
accordj nbadi, ne l.G. I .S _ap. enlar perspective view of
oy paribo yBLBRE, 26 e T BNeTRRba Dictrinde) oAEvEENS AR REE B bRIE (i
expl opantipnet o€t tha band atcobhai nfengthwieses poweithbowdomehbe Pawgd, 780 s an
enl ar gad per SRECHINE. Bl ekeXoPULIONS WIELE SfRTNA debybie 3fdached to
a ban ody by resistance we di ng ina exp 05|o1-pr63tect|on | 'a

accor divhg ebouhevlsiahe tbebbandreist wobing; #ds a cross-sectional view al ong

line VI-VI ' , ~FEl 9.1 [QSS#S [ . ] Kk of.l k.oNs
show ng the&Iset g{tegglc}?‘ 8? t g%le‘m%#\%lglfsqto &eg&gﬁéex osllo\c{;{neo\% %&%%@&Bﬁ%‘g 8

pr ot e@icdruding atmrdiengst ©-1 He ahemenbodi nent to the panel portion of ‘a
CRT, Fig. 10 is a perspective view of a CRT holder in a CRT

eXpIOSIOH-%&R&E&%bggugfnp tcéxgéhég%ﬁ(%é%ﬁ%%%oggye%%ggl%%Taer lacks a

recess corresponding to the protrusion.

The band may have three such protrusions forming a triangle

where the or each cathode ray tube holder is to be attached.

Alternatively, the protruding portion of the band body is at
a position corresponding to a corner of a cathode ray tube when
wound therearound and comprises a section having a lengthwise
extent corresponding to said corner and a widthwise extent,

extending partially across said band, starting at one edge.

Thus, even if the CRT holders are attached to the band body
by resistance welding, there will not be burrs or other bumps at
the inside of the band body, that is, at the side facing the panel
portion. Accordingly, when the band body is wound around the panel
portion, the panel portion of the CRT will not be scratched etec.
and thereby the explosion-protection performance can be maintained

or improved.

Further, according to the CRT explosion-protection band of
the present invention, where the band body is made to protrude
outward from the CRT at the portions where the CRT holders are to

be attached, there is the following action.



of the present invention, Fig. 11 is an enl arged perspective view of key
"portions of a band body in a CRT expl osi on-protection band1agane @003 to the
sanme enbodi nment, Fig. 12 is an enl arged perspective view of key portions
where a CRT holder is attached to a bead body by resistance nelding is a
CRT expl osion-protection band according to the sane enbodinent, Fig. 13 is
a cross-sectional viewalong line XIl1-XI=l in Fig . 12 DESCRI PTION OF THE
PREFERRED ENBODI MENTS Bel ow, the CRT expl osi on-protection band according t'o
the present invention will be explaiened in nore detail referring to the
illustrated enbodi nents. As shown in Fig. 3. a CRT expl osion-protection
band 30 Zacahd NCRT oeapleabon+protectidhe bpnds@atcanddagt iten tisleconpri sed of
a band body 31 to be wound around the circunference of the panel portion 21
of the CHEBp2otansvéREfhoesistane wWarlddig piroget biofiRBra0providedsi ng or
frame (see Fig. 8) etc. serving as the nounting 33. Note that in the

fol | ow ngtexheagrtri Ro)déhes{dd @ndlashofcHhMandRId e ar@kteBistadde June 2003 9
up the CRT expl osion-protection band 30 are referred to as the insides of

t he menbessddsaadedhen® MRl bedBi dBsrié Gor fttereBuinPsast e eHbsades. The
band body 31, as shown in Fig. 4 as well, is nade by bending a steel

mat eri al dMthed bR ARy Arciddpes, TRE the edde Fheindlbnef phheiband body
31 are connected to each other through a plate 34. Further, as shown in

Fig. 8, tgvrdiem,omiedgseobohbeihaadifoghe 3gottidhe Widhy &nlesbhfgat out ward
to forma fold so as to raise its strength. This bent portion 35 is forned

by henmm ngbddy 18 dd®S £Opr&rdad OlaledoraTRig19Y eiheR VAL ng! @E Handhe st eel
material for (orating the band body 31 is not particularly limted, but may

for exarrmcﬂnb%:%uauneheoaaﬁél SHSEL 1M A burdlsUBkNBiEPS AL foee!
material, or nickel plated steel material. Further, when form ng the band

body 31 bdré’ééasa?giiq{dﬂ rtﬁle US&aﬂél @&&t&ﬁ wrmlfeah@ e lpaiheri al

having a thickness of 1.4 to 2.0 nmm or . Wwhen .fornlng a band body 31 with

a bent ﬁg&m&m 3% Qy ot Obd fs%&g%neaseeté madg fedfe eégm fd- a steel

mat eri al ving at |ckness of mm The pl at as shown in

Fig. 4 aspugld tiosn ft&%%gf. t&%&tﬁ{tm%émmﬂf , 31b of the

band body™ 31. art 0 prolects outward sonewhat correspondi ng
to the bent portion 35 forned at the band body 31. The CRT hol ders 32, as
shown in Fig. Zhesreelbtanee weldinturkx@Ce3ipssf syRea2bly pBRYRr /i ng

bendi ng, B&Q&% éyu1505 €l oPr&ss L Mo holRat1 Pt eplvematdel al and are
attached tot :

predetermlned welding strength if two or four are formed.

Further, when pawls for holding stacked band bodies are
formed at the CRT holders, it is possible to stack
fabricated CRT explosion-protection bandsg, thereby making
storage easy.

Further, if the dimension of the protrusions of the
baad.body is made 0.1 to 0.5 mm, it is possible to reliably
contain burrs and other bumps at the inside of the band

body.

BRIEF DESCRIPTION OF THE DRAWINGS

Other okjects and features of the present invention



ccorner portions 36 of the band body 31. Each CRT hol der 32, as shown in
Fig. 5) Fig. 7, and Fig. 8, has an approximately L-shaped Qﬁﬁiﬁi E@ion and
is conprised of a base portion 37a to be attached to the ba 8?& 2 and a
pl at e-shaped fl ange portion 38 extending fromthe base portion 37a to the
out side. The base portion 37a has a round shape corresponding to the round
shape of the corner portions 36 of the band body 31. The flange portion 38
is formed with a through hole 39 through which a screw, a bolt, or another
suitabl e fastening nmeans can be inserjed. As shown in Fig. 8 by fastening
the flange portions 38 through the fastening neans to the casing 33 etc.

serving aswihe BOUEdd¥lbdden(itadl withRfifdfeadnto tdaceonpafgyiy Pawl s 40
are formed at the top end of the bead body 37a in the figure. Due to the
pawl s 40, idrakdagspsipeddichl e to stack CRT expl osion-protecti on bands 30
whi ch have been fabricated. The ban8 bodies 31 of the stacked CRT expl osion
protection ban8¥ig0 Bris deegepdctivd &ikel shdyirgha CrMwithla dmr shown in
Fig. 8 the paw s 40 project sonewhat to the outside so as to acconmopdate

t he bent peaplosisb-pootectixn band bEmcelrxadyd &it atheclsddeb apbmel al f or m ng
the CRT holders 32 and the plate 34 is not particularly limted, but a
steel matemadtionl9 June. 2003 11 siiailar to the band body 31 is used.
Further, a steel material having a thickness simlar to the band body 31 is
used. The CRT hd&Hders23isra aiisaskenbledt mersnectinaly viewbpfr egi st ance

wel di ng, particularly projection welding. Wien perform ng projection

wel di ng, | tconyensdensdrGRT expdoaippopratacsdondeanshe of the CRT hol der 32 or
band body 31.
Fig. 3 is a perspective view showing a CRT explosion-

protection band according to an embodiment of the present
invention along with a CRT,

Fig. 4 is a disassembled perspective view of a CRT
explosion-protection band according to the same .einbodiment,

Fig. 5is a ;-perspective view of a CRT holder in the CRT
explosion-protection band according to the same embodiment,

Fig. 6 is an enlarged perspective view of key portions
where the projections of the band hody are formed in a CRT
explosion-protection band according to the same embodiment,

Fig. 7 is an enlarged perspective view of key portions
where a CRT holder is attached to a band body by resistance
welding in a CRT explosion-protection band according to the
same embodiment,

Fig. 8 is a cross-sectional view along line VI-VI of
Fig. 7,

Fig. 9 is a cross-séctional view of key portions

showing the state of attachment of the CRT explosion-



I'n conventional resistance welding, the projections were formed at the

t hi cker nenber, but in the present enbodi nent, as shown enH? gRd 2008 Fi 9. 6,
the projections 41 for CRT holders for use is projection we Jlng are

provi ded at the four corner portions 36 of the relatively thin band body
31. The projections 41 project toward the outside fromthe inside of the
band body 31 and are formed by press form ng. The di nensions of the
projections 41 are, for ~an explosion protection band 30 for a 20 to 30
inch CRT, a diameter of 5.0t1.0 anp sa# a height of 0.5 to 1.0 mm The
nunber of the projections 41 formed for projection welding a single CRT
hol der 32 iprovéctpibon i bahdr hgcbrdingdtrobthepreaimer aibodimento taouthe
projections 41 are fornmed. Wen. as shown in the illustrated exanples, the
corner portpansl Ioxfiddetbandrbpdy 31 or the base portions 37 of the CRT
hol ders 32 have a round shape, if four projections 41 are fornmed, even if
wel ding is perforigd 10 tils @r pesdpeceppe ivlew ofld GRDchoIMMI3 ih?a0ORTOf t he
poi nts nmay not contact the CRT holder 32 and therefore a poor join nay
result. Theegbp2b68iohPpsbEdceliéiFand ackcdraiagetsd dddrid eibblifént
projections 41., Further, at this tinme. the three projections 41 are
preferably afrengesrddert invamddloar, configuration with one projection 41
bei ng positioned at the ridge-line of the corner portioa 36 and the other

two proj ectionspiy.pobitled fACShRirddpb¥Bpadt1i b ity SeIkSF poredpagat ed by
the ridge-line. By arranging themin this way, the nounting strength of the

CRT hol ders &Zamﬁq 4@l 220N Gxp1@sdoneprbeBcRELRBENE Wcdoriddnghe

ridge-line and the two rections perpendicular to the aides. that is, a

total of threetdbrgahéd Widbodtiterdt,ate 34 is also attached to the band body
31 by resistance welding, in partlcular by projection welding. The

brojections 42 f g gl.nga Wdhs &RTatids ipbrlecRvboridPbe'ELy gt tichar Ovi ded

at the inside surface of the plate 3 The projections 42 project toward

; greml 23' d$huﬁa@et RecRit5d fife Pl d *A%taleﬁtaa 24 2Hhei Bok§ BF hedBi Vet

welding in a CRT explosion-protection band according to the

same embodiment,

Fig. 13 is a cross-sectional view along line XIII-XIII
in Fig. 12.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Below, the CRT explosion-protection band according to
the present invention will be explained in more detail
referring to the illustrated embodiments.

As shown in Fig. 3, a CRT explosion-protection band 30
according to an embodiment of the present invention is
comprised of a band body 31 to be wound around the
circumference of the panel portion 21 of the CRT 20 and CRT
holders 32 for affixing the CRT 20 to a casing or frame (see
Fig. 8) etc. serving as the mounting 33. Note that in the

following explanation, the CRT sides of the members making



_dinensions of the projections 42 are substantially the sane as the

di mensions of the projections 41 for the CRT hol ders. Furt hen,nd dsoanunber
of the projections 42 forned is not particularly limted, but a
predet er mi ned nunber for enabling suitable connection of the two ends 3la.
31b of the band body 31 are formed. In the explosion-protection band 30 of
t he present 19 June 2003 13 enbodi nent, as shown in Fig. 8, the
projections 31 for the CRT holders are provided at the band body 31 side.
so even if the CRT holders 32 are attached to the band body 31 by
projection welding. burrs and other bunps will never project out at the

i nsi de of tde thandrbasikpiBleicniprotactidie minde3d adenottberpangl abody 21. As
shown in Fig. 8, the nuggets 37 caused by the resistance wel ding are forned
at the int etHeactnafddaheobhattiebadmbadisanmndt ttheCloprvalider sid2s Bxre t o t hese
nuggets 37, in the past. as shown in Fig. 2, there had been 0 a chance of
pr oj ect i onsrdfxEmmpdf bonesl thie bhesidss de of the band body 6. In the present
enbodi nent, the resistance welding projections 41 are fornmed at the band
body 31 side fadihegband kndy, 330 asosbow incBigll4 emwedd, bis mbhde foor mat i on of
the projections 41 are forned at the inside of the band body 31. The bunps
caused by thendhnmet 8t8dl mataydailaintd 8 iradtengutan@hape.eThe o

Accordi ngly, burrs or bunps never project out fromthe inside abutting face
3la of the ¢adrl388d\31 offethe bapd hady Jk|anengorneatat ko fachhet@RT hol ders
32 and band body 31 is this enbodi nent was neasured and found to be over
600 kgf, whEReeHgh @ phatecik. FrEthenatas BRPEN s FAg. pfolthenbettam | with
strength. Note that the plate 34 is also attached to the band body 31 by
proj ecti on 9899y theubandi 8og¥r 31 ohp jthenFiovre ithikRaptpPBEYREA &fai nst t he

outer circunference of the CRT gl ass, Sso 1g June 2003 14
form a £f0ld so as to ralise its astrength. This bent portion 35

is formed by hemming by a press or by a roll former aver
several stages.

The steel material for forming the band body 31 is not
particularly limited, but may for example be a zinc coated
steel material, aluminum plated steel material, or nickel
plated steel material. Further, when forming the band body
31 by press forming, use 1s made for example of a steel
material having a thickness of 1.4 to 2.0 mm or so. When
forming a band body 31 with a bent portion 35 by a roll
former, use 1s made for example of a steel material having
a thickness of 0.8 to 1.2 mm,

The plate 34, as shown ':I.n Fig. 4 as well, is attached so
as to cover the two ends 3la, 31b of the band body 31. Part
of the plate 34 projects outward somewhat corresponding to
the bent portion 35 formed at the band body 31.

The CRT holders 32, as shown in Fig. 4 as well, are



there is no problemeven if the resistance welding projections are forned
at the plate 34 side. In this enbodiment, as shown in Fig. 15JUPQ9003he band
body 31 is wound around the panel portlon 51, the panel 51 will no | onger
be scratched etc. and the expl osionprotection performance can be maintai ned
or inproved. =t was confirnmed that there were no scratches when actually
attaching the CRT expl osi on-protection bawd of the present enbodinent to a
panel portion 51 of a CRT. Further, since there are no scratches on the CRT
even after attachment of the expl osi opgprotecti on band 30, it becones
possible to reuse the CRT 20. Further, since there are no |onger

proj ecti ongoRmelUHhS ﬁ’éficﬁ%ﬁlge%é&ﬂﬁué) dp1&fcing, vehdscehut;t ipRdgggai nst

the el ectrode, it becones easier to nmaintain the welding el ectrodes and

thereby i Nn@oeadfgldérk idnfa HrddiEmaekdi BT P alrbososacl¥d ot t18d Fort he

present inventi on the projections 42 for the plate may be forned ~at the

band body e | S 0, & Ral ders.
Furt her, b%%gl\?%ﬁt ggﬁfﬁgﬁ?n\%&tﬁtg%dggéaaﬁﬁ??lof ﬁ%ﬁg %%%(??%ody %% ‘and t hen

j 0i ni g t Nl BROLESLE AN Wk b0y, WA P14® 610 HaB B 0y yse of

the plate At this tine, projections prioj ection we |ng areforrred

t th d d
Sia, 310 oft {HsFY S3de 9368180 AR T, ShibsfiBEtL *&%P% B dhow &
CRT I t d t
presont. | miark 1h &ﬁﬁﬁ&&%@n S8 F3e bl Boly? 38 0 8ta Y REALE Brdhed Ol der i

a T expl Oﬁ%%?&%%h%‘e %%&%d&!p‘d‘%ggﬁﬁé TR pgfgﬁ%u £8LiR! ar ged

perspectlve Vi ortirons yina

expl osi on- eé@%%%?l on ,pe ggg;?lpgor_%gnt hg egrrbodl F| gha?lz is an

enlarged p Ve Vi rons ere % ?ached to
accor di ﬁgdty%b%aeéeé%aéf”c {iHEn Sua Spr R %pﬁhies'ac%%»%éfi%ga%#?%ﬁi? Vi ew
Sccordi ng. t8E1THS BAIEPoRFLa iRt éawevargiéﬁfﬁﬁn%ir R UPFERS from
the poi nt - oFREPRE Shehe o1 (HIEF Rl ot ?Xc'rr"et“wi'e ke §§?ge? Rt in
o 't he LSRd“ﬁéﬂeﬂg?a%m@%ﬁé‘%a%ﬁ%%@aﬁﬁei Pofudft S d%BTar achon.
expl 081 on- pPorB HagE LG We BERHRRREENORE o8 fg%%ﬁg oD EREEATASa band

body 46 to be wound around t he_circunf erence of the panel gortl on 51 of the

CRm 20 and BREDACFASHS FABARIRH&FR-0SEREIRG A8 cF&enEPuBSilP ot BERTt ¢ he

ban8 body 4 6 .
20 is affixed to the casing 33.

Pawls 40 are formed at the top end of the band body 37a
in the figure. Due to the pawls 40, it becomes possible to
stack CRT explosion-protection bands 30 which have been
fabricated. The band bodies 31 of the stacked CRT explosion-
protection bands 30 are designed to be held by the pawls 40.
As shown in Fig. 8, the pawls 40 project somewhat to the
outside so as to accommodate the bent portion 35 formed at
the band body 31.

The steel material forming the CRT holders 32 and the

plate 34 is not particularly limited, but a steel material



.19 June 2003 16 The CRT holders 47, in the same way as the CRT hol ders 32
of the previously explai ned enbodi nent and as shown in Fi 949 Jine 8008 12,
and Fig. 13, have an L-shaped crosssection and are conprised of a base
portion 37a. flange portion 38, and pawl 40. In this enbodi ment. as shown
in Fig. 10, projections 48 for CRT holders for use in projection welding
are provided at the base portions 37a of the CRT holders 47. The

proj ections d8 project toward the inside fromthe outside of the base
portion 37a and are forned by press fe{m ng. The di nensions of the
projections are. for an explosion~protection band 45 for a 20 to 30 inch

CRT, a di agkielapl to MHe ObsHaabdag Al 0bs Qbed.S Fuxthe,Ma dé&enunber of

the projections 48 formed for projection welding a single CRT holder 47 is

not parti ChadbkYali HAVESE PWniRxeedsrBimiiue €6 €XevdtoRal 90S148 are
formed, Wen, as shown in the illustrated exanples, the corner portions 36

of the banggh@dy 46 or the base portions 37a of the CRT hol ders 47 have a
round shape, as expl ained above, it is preferable to formthree projections

48. Further, atphli SpbinEracks PIPhat "OCANE td BRel BARE BURI 941HPNs 48 are
preferably arranged in a triangular configuration. On the other hand. the

band 0ody 3Rs13%an8"efAIAG 0 Patf1duthr iy pRIAIUIES eltiang. | ifieRU! S! de

and thereby 1s formed w epr essi ons at t e at the portions

19 June 208,%&3%5 eﬁ#zﬁﬁm ‘oqlol‘ﬂé?%,gggz'eaig 4Q %?%wdtot% is, the

tour corner portion to t ssi ons en "t he band body 41
i ttach t] 1 ' is f d
bot neen  neS3sat 1GARTRE B84 A cnd ROFAEE WA e Ha B AN % ot 1 he
t i ft , t .l t i i I ,

protrusi on of !5 Bpaideodl. daialaciied RIS Sediedlg ance, o

nmbodi t of thi fi t h ' i 48 jecti | d
e provi dds Fomiekrafo s G dkE: "nghBel, DRRe i Cal' BeBenl 0
t he inside Qf t bhand 46, if.ih | 4.7 ttached
T et BT Lo o S S
f aci t he i nsi f .t.he band body, 46 t aj inthed ' 49.
Accor di ngl yEo% S BOLARES B 80% A SPROSIAT. ERBRAPHEF OO e . when
the band b 6 I d dth I ti h I il
| onger be St dihdg 5t FOTRRE PRECLRRT Of G S0 SOLPBRVBLY GH G an be
mai nt ai ned or_inproved. Further, it becones possible to reuse the panel
portion 51.P9¢% . "the mai ntenance of the

The projections 41 project toward the outside from the
ingide of the band body 31 and are formed by press forming.
The dimensions of the projections 41 are, for an explosion-
protection band 30 for a 20 to 30 inch CRT, a diameter of
5.0£1.0 mm and a height of 0.5 to 1.0 mm.

The number of the projections 41 formed for projection
welding a single CRT holder 32 is not particularly limited,
but preferably two to four projections 41 are formed. When,
as shown in the illustrated examples, the corner portions 36
of the band body 31 or the base portions 37 of the CRT
holdexrs 32 have a round shape, if four projections 41 are

formed, even if welding is performed with pressure applied,



wel di ng el ectrodes becones easier and therefore the |ife of the welding
"electrodes can be prolonged. Note that the positions of ataphg@003of the
CRT hol ders 32, 47 to the band bodies 31) 46 are not limted to 19 June
2003 18 the four corner portions 36 of the band bodies 31, 46 illustrated
and may be portions other than the corner portions 36. Further, the shapes
and nunbers of the CRT holders 32, 47 are not limted to the shapes and
nunbers of the illustrated exanples and may be suitably changed in
accordance with the positions of attatRBnent to the band bodies 31, 46, the
rel ative positional relationship with the nounting, etc . As explai ned
above, accondi of tthe pIiDRE exgqy otwacmtdEct tioe CRNdholdéehe3pr esdnt

i nvention, projections for resistance welding are forned at the band body
side, so ethereforkhea Gidbrhibllermayresaltachiéreforde iincadchadypalbe,

resi stance welding, there WII| never be'burrs or other bunps a~t the inside
of the bandtbddypréfiatable tdcfmxmiehiree pgofjeetpens| 4borrurthericaar di ngly,
when the band body is Wwund r around the panel portion. the panel portion
of the CRTthils tamé, behes ahateehprogéctiang 4lharebpréberaky aatramgadot ect i on
performance can be maintained or inproved. Further, it beconmes possible to
reuse the @anel tpaahgobar| Gomfibiisraty onraiitihedaacproject Don el Baigg

el ectrodes becones easier and therefore the life of the welding el ectrodes
can be i ncneasadoded btcttheaddagd-N¥nboot heh&Rdoeuet OOt Bedridn band
according to anot her aspect of the present invention. the band body is nade
to protrudexdibsded twePrioiece®Ronat 41 Fositidnddngt BRDEwdadfsinniyy Where

the CRT holders are to be attached. so even if the CRT hol ders are attached

to the banolsmaeéw_d@%iﬁ%acsywehéiﬂm%@mlé.eﬁysw&aagmbdtﬂmmoj ections
formed at the CRT side. burrs or other bunps at the inside of the band

body. that i1t BevSI Ghd aRd i PehaPR! lo£0 i b &, AN in the
portions vvheres t heyf)and bod?/‘ﬂ?ts ltr}%dgetg g?gt tﬁud;u.lwAsggr %dr?gl y. Vn%gn

wi ndi ng 1 hepd@dife$0dyuali 0Widngh e i@ Nal rBAELLRAN perbenEREuR@RelcPOfhé ON Wil |
not be scratched etc. and the explosion-protection perfornmance can .. be

mai nt ai ned p{akePL OVEdanFUHHE! twd | dRSeAERENROTEDRd1GuIBYS&d henpanel
portion. =n addition, naintenance of the welding el ectrodes becones easier

and therefogeadde dide 1@f, BhecvRl dHERlRCHI2deE16a8 . be made | onger.
Further, since paw S for hol ding stacked band bodies are forned at the CRT

hol ders. it is pegsibl@ud 036t afkadabd it aibd RE Lhdl BalANHBEG! 88 bgn bands,

t her eby nmaki ng
resistance welding, in particular by projection welding. The

projections 42 for the plate for use in the projection
welding are provided at the inside surface of the plate 34.
The projections 42 project toward the inside from the
outside of the plate 34 and are formed by press forming. The
dimensions of the projections 42 are substantially the same
as the dimensions of the projections 41 for the CRT holders.
Further, the number of the projections 42 formed is not
particularly limited, but a predetermined number for
enabling suitable connection of the two ends 31la, 31b of the

band body 31 are formed.

In the explosion-protection band 30 of the present



storage easy. 19 June 2003 20 CLAIMS: 1. A cathode ray tube apparatus

" conprising: a cathode ray tube; a band body bei ng wound argunghe 2093

ci rcunference of a panel portion of the cathode ray tube; and a cathode ray
tube hol der for affixing said cathode ray tube to a nounting; wherein a
portion of the band body to which said cathode ray tube holder is to be
attached protrudes outward so that a clearance is forned with the outer
bend of said cathode ray tube, and wherein the protruding portion of the
band body conprises a section extendi by partially across said band,
starting at one edge. 2. Apparatus for use with a cathode ray tube

conpri si ngemholimdnbodys tahdvn \imuFdgar 8unthe mradectdohsr 3hcEonfthe panel
portion of a cathode ray tube; and at | east one cathode ray tube hol der for
af fi xi ng t CRYahaldewal aredprovided st the handk bady st ¢ifiando aNendifh a
portion of the band body to which the or each cathode ray tube holder is to
be attachedher @RTUdesldrrava32isarel attached btoOhehepdramdoriodyf Ylheband at
that | engthw se position on the band, so that a cl earance can be forned

wi th an oupaoieetdoafwaldixigrobarrayard behabdimpawt bl tdeverapdojesctwound, and
wherein the protruding portion of the band body 19 June 2003 20a

conpri ses auif@t GheXiimidien@Hahiel Vand dodgs3lsaktabatd, shersidg at one
edge. 3. Apparatus according to claiml1l or 2, wherein the or each cathode
ray tube hdaddng 8BkDpEndE oAy 2D( oS phostinngn tKLd.h8, ptiné migigets 37
Apparatus according to claim1, 2, or 3, wherein the height of the

protrusi on udd®Ebpaiiid desibthhcebasniinfyrpr formusl ag €he WatdrEac@. 1 to 0.5
nm 5. Apparatus according to any preceding claimwherein the protruding
portion of gheanmnshd® Bodys I hdAHd iCHT HBVERHRORDI. NPukotd ¢neser of a
cat hode ray tube when wound there around and conprises a section having a

| engt hwi se fiygddtt 397, eaPERE gk 0 as2bHowR NNeIF1dNd 23 Yhéekd Hage na8shend,
extending partially across said band, starting at one edge. 6. Apparatus

accordi ng 10 Hihdy @@%f&e@ﬂb&“@%&ﬁ%”f&@ﬁe&%@% rengsldddehehder is
provided with pawls for hol ding stacked band bodies. .A

AT A, ATy oty MR A - 05 ASasbnk Anboifehl]- Ae ABLobACELR0. A2 B

FEERII 2500 o e e o e o B
0 facing outward, so concavities 4l1la caused by the formation

of~the projections 41 are formed at the inside of the band

body 31. The bumps caused by the nuggets 37 are contained in

these concavities 4la. Accordingly, burrs or bumps never

project out from the inside abutting face 3la of the band

body 31.

Further, the welding strength of the CRT holders 32 and
band body 31 in this embodiment was measured and found to be
over 600 kgf, whereby it was confirmed that there was no
problem at all with strength.

Note that the plate 34 is also attached to the band body

31 by projection welding, but this portion is not one which

presses against the outer circumferaence of the CRT glass, 80
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PTAEYNCE | 1804r 1600 Y6E £hé two endas 3la, 31b of the band body 31 and

then joining them by resistance welding, there is no longer
a need for use of the plate 34. At this time, projections for
projection welding are formed at the end portion positioned

at the outside among the two overlapping ends 31a, 31b of the
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dE3/ 10 6 1% (h1@8108®ehlarged perspective view of key portions of

2 109%&' ()-,09I0%& ()-.10% ()--100?&' O-0CCCeco ) be
a band body in a CRT explosion-protection band according to
the same embodiment; Fig. 12 is an enlarged perspective view
of key portions where a CRT holder 1s attached to a band body
by resistance welding in a CRT explosion-protection band
according to the same embodiment; and Fig. 13 is a cross-
sectional view along line XIII-XIITI in'Fig. 12.

The CRT explosion-protection band according to this
other embodiment of the present invention dliffers from the
explosion-protection band 30 of the previously explained
embodiment on the point of provision of the projections for
the CRT holders for use in projection welding at the CRT
holders and the point of the change of shape of the band body
at the portions where the CRT holders are to be attached. The
explanation will be made below focusing on these points.

The CRT explosion-protection band 45, as shown in Fig.

_ 12, is comprised of a band body 46 to be wound around the
circumference of the panel portion 51 of the CRT 20 and CRT
holders 47 attached to the four corner portions 36 of the

band body 46.
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The CRT holders 47, in the same way as the CRT holders
32 of the previously explained embodiment and as shown in
Fig. 10, Fig. 12, and Fig. 13, have an L-shaped cross-
section and are comprised of a base portion 37a, flange
portion 38, and pawl 40. In this embodiment, as shown in Fig.
10, projections 48 for CRT holders for use in projection
welding are provided at the base portions 37a of the CRT
holders 47.

The projections 48 project toward the inside from the
outside of the base portion 37a and are formed by press
forming. The dimensions of the projections are, for an
explosion-protection band 45 for a 20 to 30 inch CRT, &
diameter of 5.0x1.0 mm and a height of 0.5 to 1.0 mm.

The number of the projections 48 formed for projection
we;ding a single CRT holder 47 is not particularly limited,
but preferably two to four projections 48 are formed. When,
as shown in the illustrated examples, the corner portions 36
of the band body 46 or the base portions 37a of the CRT
holders 47 have a round shape, as explained above, it is
preferable to form three projections 48. Further, at this
time, as explained above, the three projections 48 are
preferably arranged in a triangular configuration.

On the other hand, the band body 46, as shown enlarged
in Fig. 11, protrudes toward the outside and thereby is

formed with depressions 49 at the insgside at the portions
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four corner portions 36. Due to the depressions 49, when the
band body 41 is attached to the panel portion 51, a
predetermined clearance is formed between the panel portion
51 and the band body 46. The dimension of the protrusion of
the band body 41, that is, the dimension of the clearance,
is preferably 0.1 to 0.5 mm or so.

In the explosion-protection band 45 of the embodiment
of this configuration, the projections 48 for projection
welding are provided at the CRT holder 47 side, but
depressions 49 are formed at the inside of the band body 46,
80 even 1f the CRT holders 47 are attached to the band body
46 by projection welding, the burrs and other bumps formed
f;.cing the inside of the band body 46 are contained in the
depressions 49.

Accordingly, in the same way as the previously
explained embodiment, when the band body 46 is wound around
the panel portion 51, the panel 51 will no longer be
scratched etc. and the explosion-protection performance can
be maintained or improved. Further, it becomes possible to
reuse the panel portion S51. Also, the maintenance of the
welding electrodes becomes easier and therefore the life of
the welding elecérodes can be prolonged.

Note that the positions of attachment of the CRT

holders 32, 47 to the band bodies 31, 46 are not limited to
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illustrated and may be portions other than the corner

portions 36. Further, the shapes and numbers of the CRT

holders 32, 47 are not limited to the shapes and numbers of

the illustrated examples and may be suitably changed in

accordance with the positions of attachment to the band

bodies 3i, 46, the relative positional relationship with the
" mounting, etc.

As explained above, according to the CRT explosion-
protection band of the present invention, projections for
resistance weldi.ng are formed at the band body side, 8o even
1f the CRT holders are attached to the band body by
resistance welding, there will never be burrs or other bumps
at the inside of the band body, that is, the side facing the
panel portion. Accoxdingly, when the band body is wound
arouné:the panel portion, the panel portion of the CRT will
not be scratched etc. and thereby the explosion-protection
performance can be maintained or improved. further. it
becomes possible to reuse the panel portion. In addition,
maintenance of the welding electrodes becomes easier and -
thereforg the 1life of the welding electrodes can be
increased.

Further, according to the CRT explosion-protection band
according to another aspect of the present invention, the

band body is made to protrude outward from the CRT at the
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portions where the CRT holders are to be attached, so even
if the CRT holders are attached to the band body by
resistance welding using rasistance welding projections
formed at the CRT side, burrs or other bumps at the inside of
the band body, that is, the side facing the panel portion,
will be contained in the portions where the band body is made
to protrude., Accordingly, when winding the band body around
the panel portion, the CRT panel portion will not be
gcratched etc. and the explosion-protection performance can
be maintained or improved. Further, it becomes possible to
reuse the panel portion. In addition, maintenance of the

welding electrodes becomes easier and therefore the life of
the welding electrodes can be made longer.

Further, since pawls for holding stacked band bodies
are formed at the CRT holders, it 1s possible to stack

fabricated CRT explosion-protection bands, thereby making

storage easy.
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a panel portlon of thé cathode y tube; and

a cathode ray tube holder for affixing said

cathode ray tube to a mounting; wherein a

portion of the band body to which said cathode
ray tube holder is to be attached protrudes

YF

outward so that a clearance is formed with the

outer bend of said cathode ray tube, and wherein

the protruding portion of the band body

comprises a section extending partially across

said band, starting at one edge.

2. Apparatus for use with a cathode ray tube

comprising:

a band body to be wound around the

circumference of a panel portion of a cathode

ray tube; and

at least one cathode ray tube holder for

affixing to said band body, for use in mounting

said band, wherein a portion of the band body to

which the or each cathode ray tube holder is to

be attached protrudes outwards relative to other

portions of the band at that lengthwise

position on the band, so that a clearance can

be formed with an outer bend of a cathode ray

tube about which the band is wound, and wherein

the protruding portion of the band body

10B
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wherein the height of the protrusion of the portion
of the band body protruding outward is 0.1 to
0.5 mm.

5. Apparatus according to any preceding claim
wherein the protruding portion of the band
body is at a position corresponding to a
corner of a cathode ray tube when wound there
around and comprises a section having a
lengthwise extend corresponding to said
corner and a widthwise extend, extending
partially across said band, starting at one
edge.

6. Apparatus according to any preceding claim
wherein the cathode ray tube holder is
provided with pawls for holding stacked band
bodies.



