; 0123e3e"VWWL.Z[ "6DMN T - 1 METHOD OF | NSULATI NG CATHODE RAY TUBE AND
ELECT RI CAL | NSULATOR COWPCSI TI ON FOR CATHODE RAY TUBE 5 BACKGROUND G: .THE

INVENWON 1. Field of the Invention The present inventio \‘mmﬂﬁ%
met hod. of insulating a cat hode ray tube used for electri (rm

havigg hi gh voltag | n 10 particular color televigr@n:

receivers, video a E\W@ nltors etc., applied to the insulation

bet ween st em pi ns | gh vol tage i s supplied and to an el ectri cal

i nsul ator conposition f‘é%l”a cat hode ray tubéd used for insulation between

hi gh 15 voltage stem pins of a cathode ray tube and between ot her

el ectrodes to which a high voltage is supplied. 2. Descrl ption of the
h ) d

Rel ated Art Generﬁlh \ 9 rally
attached to a neck—or~= ss at
is periphery and the gI L AU : of L NE K A_stem base
30 is attached to the stet 1 =t S= 1 o[Siomain rprurality of
stempins 21 at its perlphery serving as el ectrodes in a predeterm ned pin
25 circle shape and with a tip 22 projecting fromits - 2 center
portion. Note that the illustration of the stempins 21 is omtted in Fig.
1C. The stem base 30 is nade of a pol ycar bonate or other plastic having an
excel I ent igsul ating EBlgfi q a?}gl shown in Figs. 1A, 1B,
and 2, a circul ar base ol der prow ded at the center portion

of the base 31 for hol di ng ﬁ{@_&l@fz&gfﬁ,y@nﬂg,;n 20, a sector-shaped stem

pi n hol der 33 provided on the base 31 Iin a state also serving as a 10 part

of a side wall of the tip hphdefreded Or10eME16h tHC1Diah !4 ARSI &P NS

21, and a skirt portion 34 extending downward fromthe peripheral edge of

the ~ , base 31.jjde1 beseg H cSthdddBay COIBE SPOEd i i tQLdHerBELIN pi ns 21,
with pin through holes 35 through which 15 the stempins 21 are inserted at

the time of attacdyuipridiet HEMMRASIELiG0 +OLtdge S BdtPfodes, 1in

10 particular color television receivers, video and
computer monitors, etc., applied to the insulation
between stem pins to which a high voltage is supplied
and to an electrical insulator composition for a
cathode ray tube used for insulation between high

15 voltage stem pins of a cathode ray tube and between
other electrodes to which a high voltage is supplied.

2. Description of the Related Art
Generally, as shown in Figs. 1B and 1C, a
stem 20 is integrally attached to a neck of a cathode

20 ray tube by fusing together the glass at is periphery
and the glass around the end edge of the neck la. A
stem base 30 is attached to the stem 20. The stem 20
is provided with a plurality of stem pins 21 at its
periphery serving as electrodes in a predetermined pin

25 circle shape and with a tip 22 projecting from its



As a nethod of the related art for electrical insulation between the stem
pins 21 of the stem 20 to which the stem base 30 is attached, a 20 nethod
of interposing an electrical insulator 40 shown in Figs. 3A and 3B between
the stem 20 and the stem base 30 as shown in Fig. 1B is known. The
eleggrical insulator 40 is fornmed as,a thick disk shape and is forned at
its center portionwith a tip through hole 25 41 for inserting the tip 22
of the stem 20. Further, - 3 pin through holes 42 through which all of
the stem pins 21 including the high voltage2stem pins are inserted at the
time of placing the electrical insulator 40 on the stem 20 are forned
corresponding 5 to the stempins 21. The electrical insulator 40 is
prepared by, for e in.Japanese exan,ned .Rat ent_ Publ i gat.i on okai )
No. 8-111191, extcr%)é%irgﬁjg plorfltq:oioé‘qt 3‘3’}%#3‘63 arEIh I sclc}dl?%@aetg‘tornl &a t|]'L1rf’su tJ;mor

conposi tion conp?ii?]isngllqslgq‘iwéds Y | ght, of a silicone conpound having
an electrical inSulation property plus )arts by wei ght of a silane

coupling agent and 1.5 par i f r i i jnafter
referred to as the "insul a?lg}eb%(;eﬁ%{og{gﬁegrﬁf&asﬁé punc%hﬁo%@g&&%éxgﬁsr%ﬁape

15 using a die sgb. WS, ﬂﬁgaqpaé,q e 1Rae L R4 4G | on (Kokai )
No. 7-94100 di scl oses g rrg a'lo of o tmwn?r%@an electri callﬂi nsgflagtator by

mol di ng a Wi SCOUSrigpaiyl Aind UBMPrSIdu: 2 a3 HARE 1GPYNd 151, Misr difa t he
above publication into a flat plate of a large 20 area and punchi ng out

di sk shapes by aladidigdfitlr ddkd A RISy 2 Providia &lecind cal
i nsul ator 40 shown in Fig. 4A is adhered to the back of 'the base 31 of the

stem base 30 showWenterighbrtdBraos W ddsd 1. iz hdidindg et pns 21
are inserted 25 through the pin through holes 42 of the electrical sS. -

4 insulator 40 % thiee stiem t20,0ugsdvdl s sitapdd tstnsiRin hasieled) 33d t he
tip 22 is inserted through the tip through hole 41 of the electrical

i nsul ator 40 and pesriided ool dete Jhase Iharmstemtease alko Igedhiaig date, the
5 stem base 30 is attached to the stem 20 of the cathode ray tube 1, then
pressed an® heat @ertto dforad ditdes wadsl taf ae ehdep dlcdstean (A fars Halidioyg
bet ween the stem pins 21.
the high voltage stem pins 21, and a skirt portion 34
extending downward from the peripheral edge of the
base 31. The base 31 is formed, corresponding to the
stem pins 21, with pin through holes 35 through which
15 the stem pins 21 are inserted at the tiéé of attaching
the stem base 30 to the stem 20.
As a method of the related art for
electrical insulation between the stem pins 21 of the
stem 20 to which the stem base 30 1s attached, a
20 method of interposing an electrical insulator 40 shown
in Figs. 3A and 3B between the stem 20 and the stem
base 30 as shown in Fig. 1B is known. The electrical
insulator 40 is formed as a thick disk shape and is
formed at its center portionm with a tip through hole

25 41 for inserting the tip 22 of the stem 20. Further,



Summari zing the problens to be solved by the 10 present invention, in the

i nventions disclosed in Japanese Unexam ned Patent Publication (Rokai) Nos.
8111194 and 7-94100, however, since both punch out disk shapes from an

i nsul ator conposition of a tape shape or a flat plate shape by a die set or
a nodding tool, 15 the portion renaining after punching becones wasted,
that is, there is a disadvantage of a |oss of the material |oss. Al so,
because the disk is produced by punching, it is difficult to nold the

el ectrical 20 insulator into a shape correspgonding to a conplicatedly
shaped stem or stem base of a cathode ray tube. As a result, it ends up
allowing air to becone entrai ned between the stem base and the stemat the
time of attachin h j Tg5 i 2 i sad t are
caused such as ag gcﬁpﬁﬁﬁ¥¥?$$§}éy ﬁjf%H?Qﬂgﬁ a |gﬁ %}gpggtyige%%gbn t he

stem pins 21 duepliqst B SRLANHY dre gﬂ W@@tEEEYSg%gQPQWSO e100% of the

el ectrical characteristics of the catho ray tu nsuf i ci ent

bondi ng force betpgeitble at! ¢Hed A U1 pila@TnPife ugg%tﬂgfalﬁi nce it is

difficult to nold an electrical insulator into™a conplicated shape in the

related art as eXpkailBaedralOVen dhet!ReE 26Alare Fored Orraepdndihia! | Y
the sane size as the base 10 of the stem base has been prepared to provide

i nsul ati onsbet weg¢d ahk sitem pims P10j ecting fromthe stem However, in
actuality, it is possible to achieve sufficient electrical characteristics

of the cathode ray tube by Thiesteligttitiaidlon naeleter e 1l prepaliedIBylS St em
pi ns anong the plurality of stem pins. SUVWARY OF THE | NVENTI ON An obj ect

of the present ifvenkexample s Fapandsed Unikand neld iPatenat iPRg1a cedtilvede ray
tube enabling 20 production of an electrical insulator wthout |oss by
efficiently usi ngKpkaigl &ot.r iscall 1ileslyl sxrruddmgodinttiooa tapet B@apebjacct of
the present invention is to
viscous electrical insulator composition comprising
10 100 parts by welght of a silicone compound having an
electrical insulation property plus 2 parts by welght
of a silane coupling agent and 1.5 parts by weight of
an organic peroxide (hereinafter referred to as the
"insulator composition") and punching out a disk shape
15 using a die set. Further, Japanese Unexamined Patent
Publication (Kokal) No. 7-94100 discloses a method of
obtaining an electrical insulator by molding a viscous
ilnsulator comprising a silicone compound similar to
the above publication into a flat plate of a large
20 area and punching out disk shapes by a molding tool.
In both publications, first, the electrical
insulator 40 shown in Fig. 4A 1s adhered to the back
of the base 31 of the stem base 30 shown in Fig. 4B as

shown in Fig. 4C. Then, the stem pins 21 are inserted

25 through the pin through holes 42 of the electrical



provide a nmethod of insulating a cathode ray tube 25 enabling easy nol di ng
of an electrical insulator into f , - 6 a shape corresponding to a
conplicatedly shaped stem and stem base of the cathode ray tube by transfer
nmol di ng and t hereby enabling attachnent of the step base to the stem

w thout entrainment of air. 5 A still, other object of the present invention
is to provide an electrical insulator-conposition for a cathode ray tube
which is very effective in realizing a cathode ray tube inproved in bonding
of the stemand the stem base and inproved i%h the insul ation property 10
bet ween the high voltage stem pins by the above nethod of insulating a

cat hode ray tube. According to a first aspect of the present invention,

there is provided g dEitd A5 448 UL i%%@%%ﬁ%tw%g Ofpd NSEAL 1 on

bet ween stem pins 15 using an electrica attaching to a

stem which i s prioyddlesh aind Nen {1902 ray {40620 fidSodyd | thé NPy $t €M pi ns

projecting therefrom an insulating stem base, which conprises a base

t hrough which pi e g hénd ef1 b€ {104 Nefle Qeh SR 5 Y1 £hesh 240 Paod egxtéd NY

fromthe front surface thereof a tip holder, in a state with the stem pins
inserted through tij® HdTadPr PG hh&Ssee Bde ta®, Bl dendr tdeatd p f10d der,

conprising the steps of nolding an electrical insulator conposition

conpri si ng ;N uncitel edd IO pelhestachéd | £60tike rsiphiRr20 6P EhedreaiGdai ned
sheet shape by using a transfer nold to obtain an el ectrical

i nsul ator, arrangrdyy tdtse €l pcthidwal préssedt Hid iNedted ate wordndt ngo faom t he
positions of the pin through holes on the back of the base of the stem base
to the 5 tip hol 05 arhiiedhesiegtricdDd ihmeubatkowfbé teedmsthe foteh ngldack
the portion of the electrical insulator extending to the tip holder to the
i nside surface of2Xhe tip holder, and attaching the stem base to the stem
10 According to the above aspect of the present invention, since an
el ectrical insulator conposbunmarizime| the byobkems totbensdékvedohyl the
(hereinafter the nolding will be referred to as "transfer nolding") to
obtai n an 1 ect rirkgsenculrvertiemerin theolnvertbdng Aiselesedt i cal
i nsul at or conposition such as when obtaining an el ectrical insulator by
using a di e set ofaraneseUnrespnined Pafept Bubkicatieorf diokal Hiles. 8-
beconmes possible to easily nold the electrical insulator into a shape
Correspondl ng to %wgl and 7—94100, however, since both punch out isk

shapes from an insulator composition of a tape shape

or a flat plate shape by a die set or a molding tool,

15 the portion remaining after punching becomes wasted,
that is, there is a disadvantage of a loss of the
material loss.
Also, because the disk is produced by
punching, it is difficult to mold the electrical
20 insulator into a shape corresponding to a

complicatedly shaped stem or stem base of a cathode

ray tube. As a result, it ends up allowing air to

become entrained between the stem base and the stem at

the time of attaching the two. When air 1s entrained,

25 disadvantages are caused such as a decline in the



20 conplicatedly shaped stem and stem base of the cathode ray tube.

Further, since the electrical insulator is arranged in a state extending
fromthe positions of the pin through holes toward the tip hol der when
adhering it to the back of the base of the stem base, 25 and since the
portion of the electrical insulator , _ g _extending to the tip holder is
fol ded back to the inside surface of the tip holder prior to attaching the
stem base to the stem the entrainnent of air can be suppressed at the tine
of attaching the stembase 5 to the stem "Aécording to a second aspect of
the present invention, there is provided an electrical insulator
conposition for a cathode ray tube conprising an uncured sel f-adhesive

si | icone rubber, 1%1%&&&%0%&%%%&}%%‘ SUNP mldd AN GddIRRe!

conprises, wth respect to ht of a si'l'l cone, conmpound,

0.001 to 15 part sy oM HindY @ilg,ovrgvl'} rﬂl@dﬂiﬁ?j b %révpcjjﬁxtoalr(io% Rye wei ght

of a vul cani zati on agent and has | Tans plasticity adjusted to 100 to

300. 15 Accor di gy dNe-@baygl asnfcdcridie J¥ e¥Nihd WM a3 nce 0. 001

to 15 parts by weight of a bonding aid is added to the silicone conpound,

an el ectrical i nsiid Orakd M # Qo4 et podithp fyrialidideeeidirctdtem y and
havi ng an excellent 20 releasability fromthe transfer nold when used for

transfer ng di ng @D thee ek Netke Al SO, since 0.01 to 5 parts by wei ght of
a vul cani zation agent is added, an electrical insulator conposition having

an excel |l ent rubber strengiNote ot inge W Kig!AiIrFidise Ao edexd rarcal

i nsul at or conposition to be perforned with - 9 good work efficiency is
obt ai ned. Furt herel¥e;ri¢di elidel £ axito o c@Engidicsieal] diame A | tloes
plasticity of 100 to 300, the releasability fromthe transfer nold is
excel | ent when ustelptdi ®tiecds i exgplairsed adloved, conpdssdtoicdlor transfer
nol ding and the conposition can be easily nolded into a conplicated shape.
Accordi ngly, an elrent¥atoed ofssulias toan tiomplos i thersampyizs s atiss Ihaone
conmpound to whi ch an adhesive and vul cani zati on agent’ are added in the
above randés 10 I the exten | kase radsedn |[prgpdrednto tpxoside nold, is
easily nolded into a conplex shape, is easy to handle and is otherw se
extrenely suited insulkafpborrbekweemapplhrgtempins oxeleeing ufnem the engt h.

According to a third aspect of the present
stem. However, in actuality, it is possible to achieve

sufficient electrical characteristics of the cathode
ray tube by just insulation between the high wvoltage

15 stem pins among the plurality of stem pins.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
a method of insulating a cathode ray tube enabling

20 production of an electrical insulator without loss by

efficiently using the electrical insulator
composition.

Another object of°the present invention is to
provide a method of insulating a cathode ray tube

25 enabling easy molding of an electrical insulator into



15 invention, there is provided an electrical insulator conposition for a
cat hode ray tube conprising an uncured adhesive silicone rubber, wherein

t he umcured adhesi ve silicone rubber conprises, with respect to 100 parts
by wei ght of a silicone conmpound, 0.001 to 20 15 parts by weight of a
bondd ng aid, 0.1 to 10 parts by weight of a cross-linking agent, and 0.0001
to 1 part by weight of a platinumconpound and has a Wllians plasticity
adjusted to 100 to 300. According to the above aspect of the present 25

i nvention, since 0.001 to 15 parts by wei ght of a - to bonding aid is
added to the silicone conpound, an electrical insulator conposition
achieving a bondability effectively and having an excellent releasability

fromthe transf el G eRR Sl AnG dd 3 Yoifp TNl e SR Y]

r
Al'so, since 0.1 to 10 parts by weight” of a cro nking age Is a
el ectrical insul gher stEPYHSd Ut N R 1L dahe it byh A dRRge and an

excell ent insulation property can be obtained and, sincé 0.0001 to 1 part
10 by weight of @ollaalig W VHAEH, IehAAGGY ALt 63 tHes Widhpr
conposition which cures by a suitable curing rate can be obtained. Further,

since the conpoup@dsles t3djthy @ dnd vA tAddt dFtddidsddnd loF @firl00 to 300, the
releasability fromthe transfer nold 15 is excellent when using the

el ectrical si nsul at or @OERAIL idcHheOlob JetS o tHY Prededtd 1inv@ndABROd | on
can be easily nolded into a conplicated shape. Accordingly, an electrical

i nsul at or conpositiol Pro¥APY iat Y.t t31lda10 g SAFTHN G dmposiitalonb@ed g ai d,
20 cross-linking agent, and plati num conpound are added in the above ranges
has an excel | ent caghedealray ttude ehizch riansfeaty rafifibctivecds Inealdlzdedy i nt o
a conpl ex shape, is extrenely suited to transfer nolding, cures at a

sui tabl e curing matathare ey dubexdeigmve®@3n sumddng fpridyeersttem and 11
BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects and features of

t he present i nverrhieorsbein [basec @msl dimparesred rdamthiee ingul@atiiegn de@egity on of
the preferred enbodiments 5 given with reference to the acconpanyi ng

dr awi ngs, 10n whi dletweiegs theA ighl Yalitags atemipinsduk tdfe abhomeh grthagd,
tube of the related art where insulation is provided between stem pins,
wherein Fig. | A iof dnEnlgdidnse@ icathadeyray gubeB is a sectional view al ong
the line EEEin Fig. |A and Fig. 1Cis a sectional view of the stem Fig.
2 is a perspective vi AFHTHREEMF £irsta ararthafe e aresaitated art; 15

Figs. 3A and 3B are views of an exanple of_an electrical insulator of the
rel ated art wheﬁ&q?qﬁ%fn' there 1s provided a method of insulating a

cathode ray tube for insulation between stem pins

15 using an electrical insulator when attaching to a
stem, which is provided at the cathode ray tube and
has a tip and stem pins projecting therefrom, an
insulating stem base, which comprises a base through
which pin through holes are formed and has provided

20 projecting from the front surface thereof a tip
holder, in a state with the stem pins inserted through
the pin through holes and the tip held in the tip
holder, comprising the steps of molding an electrical
insulator composition comprising an uncured self-

25 adhesive silicone rubber into a predetermined sheet



3Ais a perspective view and Fig. 3His a sectional view along the line F-F
in Fig. 3A; Figs. 4Ato 4C axe views for explaining a nmethod 20 of
insulating a cathode ray tube of the related art, wherein Fig. 4Ais a
perspective view of an electrical insulator, Fig. 4B is a perspective view
of a stem base, and Fig. 4Cis a perspective view of a state where the
electrical insulator is attached to the stem 25 base; i - 12 Figs. BAto
5D are views for explaining a nolding step |n a nmethod of insulating a

cat hode ray tube according to an enbodi nent 7of the present invention,
wherein Fig. 5Ais a sectional view of a transfer nold 5 at the tine of

nmol ding) Fig. 5B is a plan view of the transfer nold in an opened state in

the plane shown Ry e oy Ql%i%gA‘aOfthd feiAmo'i'dgtof"Bb'é%i% %lna%l 3‘1%1':' g.

5B in a state with one of thet rels in Fig. 5B renove
is a plan view ofjnami1kQ o8l e%ﬂ:’a‘i@id@%Heateqreét@i%lo%shﬁﬁ%fzh‘int raa”Sf er
nol d; Figs. 6A and 6B are views an electrical insulator obtained by the

nol di ng step acctditey éﬁé@:ﬁﬁﬂ@me pY¥aat8ichsFioF the ipYnd thGouyect i ve
view and Fig. 6B is a sectional viewalong the line B-Bin 15 Fig. 6A

Figs. 7A to 7C am® 196D loanahe babke WE thedbad@ @ HheSistamiits ftel dibeg step
according to the enbodi nent, wherein Fig. 7A is a perspective view of a

stem base and Fi gip HRldedt andradhdraiy Aft o) .theAbdsk lo@mthlee baigesct i on of
the line Cin the adhering step and the folding step; and Figs. 8A and 8B

axe views of the fallidaely ook aheofpdditacii @ lame dlectriican iwseratordi g. 8A
is a perspective view and Fig. 8Bis a sectional view along 25 the line DD
in Fig. 8A 1 extending to the tip holder to the inside surface of
the tip holder, and attaching the stem base to the
stem.
10 According to the above aspect of the present
invention, since an electrical insulator composition
is molded by using a transfer mold (hereinafter the
molding will be referred to as "transfer molding”) to
obtain an electrical insulator, there is no loss of
15 the electrical insulator composition such as when
obtaining an electrical insulator by using a die set
or molding tool. Also, due to the transfer molding,
it becomes possible to easily mold the electrical
insulator into a shape corresponding to the
20 complicatedly shaped stem and stem base of the cathode
ray tube. Further, since the electrical insulator is
arranged in a state extending from the positions of
the pin through holes toward the tip holder when
adhering it to the back of the base of the stem base,

25 and since the portion of the electrical insulator



- 13 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Bel ow, preferred enbodi nents
of a nethod of insulating a cathode ray tube and an el ectrical 5 insulator
conposition of a cathode ray tube of the present invention will be

descri bed based on the acconpanying draw ngs. FI RST EMBODI MENT First, prior
to the explanation of the nethod of 10 insulating a cathode ray tube of an
enbodi nent of the present invention for insulating between stem pins of a
stem provi ded at a neck of the cathode ray tube by providing an el ectrical

i nsul at or between the stem and the stem basé attached thereto, an

expl anation wlll be 15 given of an electrical insulator conposition
(hereinafter, referred to as an "insul ator conposition”) of the electrical

nsul ator used i nihegibpdiseaie T AGRMLATOL £OIROSIdAAR AFCELMI N O

the 20 present invention is conprise an uncured self adhesive silicone

rubber used for t r i i : q&e§' i kSt
enbodi nent is cod%??ggﬁ %ﬁPg%%Q%%fSQ%%2§¥%3§21%§€ts tgﬁvégkﬁﬁtéﬁﬁéﬁ ondi ng

aid and 0.01 to 5.parifeRYodSdobd BhedsfamYUireNedetd AP be L1400 parts
by wei ght of the - 14 uncured adhesive silicone rubber and has a

Wiliams plasticigy sebpséssedOattObné orBRE. of\Sat becRy risd | & €an epagdrpound,

specifically a diorganopol ysil oxane of the foll ow ng average 5 conposition
formula (1)sto whiehtna@rseewm. fillers, additives, and pignents have been
added can be used. R1Si0~4 n~~2 ( 1 ) where, Rindicates a substituted or
unsubsti tut ed nonoval entcbydingatboa geéoondadspéct Sof flosipresetil ue 10

froml.95 to 2.05. Here, in the above fornula (1), Ris preferably a
substituted or unbmsehtionedtidrée ol provhdedl ent e hyct viea b oin gubaor
specifically, a nmethyl group, ethyl group, propyl group, or other alkyl
group, a 15 cycl opempysigionpforyal| cathkyde grayptuloe obigprising an
uncured self-adhesive silicone rubber, wherein the

10 uncured self-adhesive silicone rubber comprises, with
respect to 100 parts by weight of a silicone,compound,
0.001 to 15 parts by weight of a bonding aid and 0.01
to 5 parts by weilght of a vulcanization agent and has
a Williams plasticity adjusted to 100 to 300.

15 According to the above aspect of the present
invention, since 0.001 to 15 parts by weight of a
bonding aid is added to the silicone compound, an
electrical insulator composition achieving a
bondability effectively and having an excellent

20 releasability f£rom the transfer mold when used for
transfer molding can be obtained. Also, since 0.01 to
5 parts by weight of a vulcanization agent is added,
an electrical insulator composition having an

excellent rubber strength and enabling work using this

25 electrical insulator composition to be performed with



cycl oal kyl group, a vinyl group, allyl group, or other al kenyl group, a
cycl oal kenyl group, phenyl group, tolyl group, or other aryl group, or a
hal ogenat ed hydrocarbon group or cyanated hydrocarbon group 20 conprised of
t hese groups with hydrogen atons partially substituted by a chlorine atom
or cyano group or other organic group. Cenerally, as a silicone conmpound,
one where the backbone of the above di organopol ysiloxane is 25 conprised of
di et hyl pol ysi | oxane units, one where the - 15 backbone of the above

di met hyl pol ysi | oxane has a phenyl group, Vifyl~ group, Y-trifl uoropropyl
group, etc. introduced, etc. are suitable. Note that the polynerization
degree of the diorganopol ysiloxane is 5 preferably 100 or nore, nore

preferably 300 tqolfh QR0 T¥H1d SerdiF 35 & afrrseapfaseﬁa{éﬁ%.ié)ﬁ depee is

| ess than 100, the mechanical strendgth of the cure I cone conpound

declines and the yHl dafipdd # RAF AR LA tdd SPE weSESamdMpl &t fcidy
exceeds 10,000, the 10 fluidity of the silicone conpound declines and the

nol dabi | ity becorgss 1ma0rtd MEOBHESESLe £t NOL KA U tHd | anssagddi tives,
pi gnents, etc. able to be added to the diorganopol ysil oxane, for exanple,

silica hydrogel (il ous estddXien®Giin dig |tHe eldgel c{ BNl Xitor
silicic acid-funed silica), and other reinforcing silica fillers, clay,

cal ci um cambonat eyonth o Ve i effdils £ InidlAA i d dfhe adthpddigtidn | | ers,
| ow nol ecul ar sil oxane esters (for exanple, dinethylsilane dinethylester),

silanol (for 20 exanbe, edsihenydsdddnaito®lg canl ddiesd ditsgyss sants, iron
oxi de, ceriumoxide, iron octylate, and other agents for inproving heat
resi stance, pl atiAngombmolndsand cslectpar¢ahgiisulatret araepes, tidre. may be
mentioned. These may be added to and mixed with the 25 di organopol ysi |l oxane
al one or in conbicrmpmising a vwllicorié campomnd to pdsicin @ colldesicee wi t h
need in the usual anmounts. The bonding aid, a conponent of the insulator
conposi tion of tngvekcanmizaltiemtiagent are npbiedinkn Sthe mjuestrangesaki ng
the electrical insulator formed fromthe insulator conposition as expl ai ned
| ater bondOnith thas pmsexeatlrne releaspllify direm e ransfemdnpldstic
stem base. As a bonding aid, for exanple, ones of the chem cal formulas (2)
to (12) bel ow ar elfsg#5ily molded into a complex shape, is easy to

handle and is otherwlse extremely suited to transfer

molding, and has an excellent rubber strength.

According to a third aspect of the present
15 invention, there i1s provided an electrical insulator

composition for a cathode ray tube comprising an

uncured adhesive silicone rubber, wherein the uncured

adhesive silicone rubber comprises, with respect to

100 parts by weight of a silicone compound, 0.001 to

20 15 parts by welight of a bonding aid, 0.1 to 10 parts

by weight of a cross-1inking agent, and 0.0001 to 1

part by weight of a platinum compound and has a

Williams plasticity adjusted to 100 to 300.

According to the above aspect of the present

25 invention, since 0.001 to 15 parts by weight of a



10 CH2CH=CH2 O~C/ N~C~O CH2=CHCH2~ N \C/ N\CHCH=CH2 . . . ( 2 ) O

H2~3Sl ~OCH3~3 O-C/ N\ C% . (3) CH2=CHCH2 N \C/ N\ (CHz)3Si(OCH3)s O - 17
H3 ~ M3 ~ ~ H3 (CH30)3Si (CH2)2 ~i0 ( ~i0)3 ( ~i0)~ Si(CH3) 2 H3C H3C CH3
H3 (CH30)3Si0( ~i0)2 ( ~i0)~ Si(OCH3)3 H3C CH3 H 5 (CH30)3Si0 (Si0)2 CH3
10 , HC, ,CH2 H3 (~ H2)30CH2 O (CH3Q)3SiO ( ~ ~Oe (S10)12 ( ~ 10)5

Si (CH3)3 CH ~ CH 3 CH3 3 CH3 (CH2)30CH2~ H ~ ,CH2 /O (Si0)6 (Si0)2 Si(CH3)3
CH3 CH3 ...(4) ...(5) ...(6) . . . (7) .- 18 to 15 H (CH30)3Si0 (S10)2
CH3 (CH30)3Si 0 (~ H2) sOCH2 - 10 -

bonding aid is added to the silicone compound, an
electrical insulator composition achieving a
bondabillity effectively and having an excellent
releasability from the transfer mold when used for
5 transfer molding can be obtained. Also, since 0.1 to

10 parts by weight of a cross-linking agent is added,
an electrical insulator composition having a
predetermined hardness and an exocellent insulation
property can be obtained and, since 0.0001 to 1 part

10 by weight of a platinum compound is added, an
electrical insulator composition which cures by a
suitable curing rate can be obtained. Further, since
the compound is adjusted to a Williams plasticity of
100 to 300, the releasability from the transfer mold

15 is excellent when using the electrical insulator
composition for transfer molding and the composition
can be easily molded into a complicated shape.
Accordingly, an electrical insulator composition
comprising a silicone compound to which bonding aid,

20 cross-1linking agent, and platinum compound are added
in the above ranges has an excellent releasability
from a transfer mold, i1s easily molded into a complex
shape, 1s extremely suited to transfer molding, cures
at a suitable curing rate, and has an excellent

25 insulation property.



/H\~ H2 O (Si0)6 Si(CH3)3 H ~~ H2 (CH2)SOCH2 O Si (CH3)s CH3 CH3 H2C C H

H3C

H3C ~ i 0 CH20(CH2)a ~ ~i \OH3C CH3 o\ ~~H Sl O-Si\ \CH3 H...(8)
(9% ...(10) 20 25 HH3C ~ i O\Si / (CH2)3Si (OCH3)s \CH3 . /0 H O-Si
HCHs ...(11) - 19 H H3C~Si 0 p \Si~(CH2)3S~(OCHg)3 H2C C CH20( CH2) 3~ ~

| \GH3 /O 0-Si

/[~ H3C H CH3 .

( 12 ) The ampbunts of these bonding aids

added differ depending on the type of the bonding aid used, but normally,

as nentioned earlier, 0.001 to 15 parts by weight is added with respect to
100 parts by weight of 5 the silicone conpothd. The anpbunt was made at
| east 0.00l part by weight since the effect of bonding is not sufficiently
mani f ested when | ess than 0 001 part by weight is added. Further, the upper

limt of the amount agggq:

strength does not change even IT nmore than 15

10

15

20

25

These and other objects and features of the
present invention will become clearer from the
following description of the preferred embodiments
given with reference to the accompanying drawings, in
which:

Figs. 1A to 1C are views of a neck of a cathode
ray tube of the related art where insulation is
provided between stem pins, wherein Fig. 1A is a
perspective view, Fig. 1B is a sectional view along
the line E-E in Fig. 1A, and Fig. 1C is a sectional
view of the stem;

Fig. 2 is a perspective view of an example of a
stem base of the related art;

Figs. 3A and 3B are views of an example of an
electrical insulator of the related art, wherein Fig.
3A is a perspective view and Fig. 3B is a sectional
view along the line F-F in Fig. 3A;

Figs. 4A to 4C are views for explaining a method
of insulating a cathode ray tube of the related art,
wherein Fig. 4A 1s a perspective view of an electrical
insulator, Fig. 4B 1s a perspective view of a stem
base, and Fig. 4C i1s a perspective view of a state-
where the electrical insulator is attached to the stem

base;

THONYE Tt WRaftingy nce the 10 bondi ng



parts by wei ght and, noreover, disadvantages arise in the processability,
for exanple, problens arise in the releasability fromthe transfer nold
used in the |l ater explained nolding step. More preferably, 0.01 to 10 15
parts by weight nay be added with respect to 100 parts by wei ght of the
siligone conmpound. The vul cani zati on.,agent, anot her conponent of the

i nsul at or conposition of the first enbodi nent, is - 20 added to neke the
silicone compound cure. As the vul canization agent, for exanple, an organic
peroxide is used. In particular, a diacyl “pkfoxide is preferable. As
exanpl es of a diacyl peroxide, p 5 nethyl benzoyl peroxide, o-nethyl benzoyl
peroxi de, m net hyl benzoyl peroxi de, benzoyl peroxide, 2,4dichl orobenzoyl

per oxi de, oct anoyl permg?’sﬂeﬁ?‘nﬂyla ﬁ;f:g%%b?%ﬁ%!yﬂl%%?bm%&nmy

be nentioned. Anmong these, use of p-net yl peroxi (
net hyl benzoyl pergxdgle;n Wi e &K S0 £ hfnmgtﬁélglmmfgcﬂ}} eiipsi Nce they

enabl e ordi nary pressure steamvul canization, 1Ts optimal. At" this tinme, it

is possible to usgc@bidfligOps &h &MEodLMBADYSPCFROYrHe& X Afvéiitlion, |
o- et hyl benzoyl peroxide or possible to 15 add both as the vul cani zati on

agent. The anbuntykérdixe Wi Cashzesi HNségeiénarldetew Sofr£€fefamdfer afold
ment i oned above, 0.01 to 5 parts by weight with respect to 100 parts by

wei ght of tse sila€otice COMMOUSE. mdDdSng ANBEg | SsBale Prietad abl ew 260 begause
if less than 0.01 part by weight, the vul canization beconmes insufficient
and the rubber sttragéfetasbldesn ahi dpenéd ndteté b thoaplandyshewnyhby t he
resul tant insulator conposition cures too fast and the work efficiency in
the series of steyise2bifierA+rAsofaFigg She Ehghotie fsya tplhen detéw nes. - 21
When producing the insulator conposition, the silicone conpound plus the
bondi ng aid and VvEdgan$Bainoa sbahe withkoeadefl bye atwouimandtélsrimt her
kneader. By doing this, an insulator conposition 5 of a cathode ray tube
conpri sed of an uftdr e?Bsremovedesand Eigi chhels ubbplaraniee obtamned. At
this tinme, it is preferable that the Wllians plasticity of the insul ator
conposi ti ok be ad¢lerteical 1bpsubaion. taken ¢utpEremsthe ftrapsHer|nehd;

plasticity is less 10 than 100, the releasability fromthe transfer nold is
Figs. 6A and 6B are views of an electrical

insulator obtained by the molding step according to

the embodiment, wherein Flg. 6A is a perspective view

and Fig. 6B i1s a sectional view along the line B-B in
15 Fig. 6A;

Figs. 7A to 7C are explanatory views of an
adhering step and a folding step according to the
embodiment, wherein Fig. 7A is a perspective view of
a stem base and Figs. 7B and 7C are views of Fig. 7A

20 from the direction of the line C in the adhering step
and the folding step; and

Figs. B8A and 8B are views of the attaching step
of the stem base to a stem, wherein Fig. 8A is a
perspective view and Fig. 8B 1s a sectional view along

25 the line D-D in Fig. 8A.



poor, while if the WL1lians plasticity exceeds 300, though the

rel easability fromthe transfer nold is good, nolding into a conplicated
shape ‘becones difficult. 15 As expl ai ned above, the insul ator conposition
of the first enbodinent is one conprised of a silicone conpound to which is
added a bonding aid in a range where.the bondability is effectively

mani fested and the releasability fromthe transfer nold used in the 20

nol ding step is excellent and is one to which is added a vul cani zati on
agent in a range where the rubber strength £3 good and the series of steps
for insulating the cathode ray tube can be perfornmed with a good work
efficiency. Further, since the Wllianms 25 plasticity is adjusted to a
WIllians plasticity giving - 22 a good releasability fromthe transfer
nol d and enabling easy nolding into a conpl ex shape, the conposition is

extrenely suited to trﬁﬁgﬁﬁinﬁﬁﬁ“@E-Tﬁ@eﬁﬁéfﬁﬁhEﬁﬂﬁﬁﬁdﬁfﬁhﬁ the first
i I ch ena

enbodi nent, an 5 insulator conposition 1s obtalned es an

el ectrical insulator hgwide EXELH E b SPAREn 54 &Y Me¥ib Pfo2 desired

shape for insulating the caiﬁ%%e ray tube to be easily obtained by the

transfer nol ding fi4 Hh i Caiiéde eSay Neuibd i &dn @&l Jdh Step and

the following folding step etc. to be carried out with a good work

ef fici ency.s SECOND SMBEI MEDImpds 1 £15dkh 34 £ a COTRRSAd iﬁ%m icedd an
e

uncur ed sel f-adhesi ve silicone rubber of the second odiment 15 differs

fromthat of the grésdnenorbn®ién iviiinabe | dsdé@bed wasel Cani@ad i on agent,
a cross-1linking agent, a platinumconpound, and a control agent are added.

That is, it is cougdomedhwindg. &Bdwimgd5 parts by wei ght of bonding aid, 0.1
to 10 parts by weight of 20 a cross-linking agent, 0.0001 to 1 part by
wei ght of a pl ati num CRIBSLIEMBRDIMENT nore than 1 part by weight of a
control agent added with respect to 100 parts by weight of the silicone
conmpound and has a W |Fimsts, phabor cte ytinelj espanattidiCof otlBO0ne 25od\sof he
above cross-|linking agent, for exanple, a - 23 5 10 15 polysil oxane
havi ng a Hydr ogenirswhatingical oatiode sray combat@fn am énlsodighertul &f nelye be
menti oned. As exanples, there are the organohydrogen pol ysil oxanes of the
foll owi ng chem caprésemiul fnvenglomntoy 11psulst {IGHY S| stem)Pigs -of 0) ~
Si(CH3)s CH3 CH3 . . . ( 13)

a stem provided at a neck of the cathode ray tube by

providing an electrical insulator between the stem and

the stem base attached thereto, an explanation will be

15 given of an electrical insulator composition

(hereinafter, referred to as an "insulator

composition”) of the electrical insulator used in the

embodiment.

The insulator composition according to the
20 present invention is comprised of an uncured self-

adhesive silicone rubber used for transfer molding. An

insulator composition of a first embodiment is

comprised by adding 0.001 to 15 parts by weight of a

bonding aid@ and 0.01 to 5 parts by weight of a

25 vulcanization agent to 100 parts by weight of the



H3 (CH3)2Si0 ( ~i1i0)3 ( ~i10) ~~Si(CHB)2 CH3 CH3, . . ( 14 ) The anount
of this cross-1linking agent added is, as nentioned above, preferably 0.01
to 10-parts by weight with respect to 100 parts by weight of the silicone
conpound. This is because if less than 0.01 part by weight, the conposition
does. not cure to the necessary hardness,-while if over 10 parts by weight,
bubbl es etc. occur in the insulator conposition and the insulation property
declines - which is disadvantageous in obtajning an electrical insulator
for insulating a high voltage. - 24 The Hbove pl ati num conpound, a
conponent of the insulator conposition of the second enbodi nent, acts as a
catalyst for an addition reaction of hydrogen to the vinyl group of the

si licone conpoundiand dahdhed iGN AMdIRGRN Ridhks e Rasand wig1aamsr i sed
of, for exanple, chloroplatinic acid and its derivatives. Preferably, the

anount added is, pAKsPRidved R & Q0B to 3horart by weight with
respect to 100 parts by weight of the silicone conpound. This range is 10

preferabl e because if Aeshd hvovd QAN doed domparingt kspleed FaWalNg Recones
sl ower and the curability otherw se becones poor resulting in time required
for the curing adiorgandgolimidddsie bfpaHe FolIOwillg avieaage ability does
not change, so there is a cost disadvantage. 15 As the control agent,

anot her cosponentcoafpddia iiats ol qIPotd iwhilohl viaid otrec did lersqdi ment ,

for exanple acetyl ene al cohol and follow ng chem cal formula {15) are
typical. As expl adw#dtialem/.e ambipimgmentishdrave peen laydded ghin Wet lmseglkspect to
100 parts by 20 weight of the silicone conpound is suitable. This is
because when nore thamR,8ipart,, by weight, the curing becorfdd sl ower and

di sadvantages arise like the work efficiency in the series of steps in the
met hod of insul ating twiemsat Bdadipatespd subgtdtiutad or unsutggdituted
releasability fromthe transfer nold, becones poor. -, - 25 Note that

t he control agentndnpvilent ikwdrocanRiharoupTindMods & Passtfdossivsila o
configure the insulator conposition by elimnating the control agent from

t he insul a0or corfFes th AP df° the®>econd enbodi ment. 5 However, by adding a
control agent, there are the advantages that the curing tinme can be

adj ust ed, the durabi| iH8Fanibehn @R £ommda Ll her prffpnaily a
storage becones possible. 10 2 ~~ HC HaC ~i O/ CHR HC O\ Sip \CH3 i HC
15 H2C ~ /1 \ O - Subgfd futed qrpngghstituteqd G5ty So WRBPVRISIci ng t he

i nsul at or conposi.ti on of the second enbodi nent. as wel |, kneadi n th@
silicone conpound¥HHRCATROD IRy ARECIT ALY nid 19T PRt i%‘lﬂﬁ
conpound, and control agent b% a twin-roll _or other. kneader, an insulator

conposition is o4 TRy Uh Urhsk 9 MRsi%e silicone

rubber INys cyclopentyl group, cyclohexyl group, or other

cycloalkyl group, a vinyl group, allyl group, or other
alkenyl group, a cycloalkenyl group, phenyl group,
tolyl group, or other aryl group, or a halogenated
hydrocarbon group or cyanated hydrocarbon group

20 comprised of these groups with hydrogen atoms
partially substituted by a chlorine atom or cyano
group or other organic group.

Generally, as a silicone compound, one where the

backbone of the above diorganopolysiloxane 1is

25 comprised of dimethylpolysiloxane units, one where the



- 26 which the Wllianms Plasticity is adjusted to 100 to 300. The

i nsul at or conposition of the second enbodi nent configured in this way is
one conprised of 5 a silicone conpound to which is added a cross-1inking
agent in a range giving the desired hardness and an excellent insulation
property and is one to which a platinum conpound is added in a range
enabling curing at a suitable curing rate and to which a control agent 10
is added in a range not affecting the curing rate and the release fromthe
transfer nmold. Further, in the insulator tohposition of the second

enbodi nent as wel |, since the conposition is adjusted to a WIllians
plasticity giving an excel |l ent releasability fromthe 15 transfer nold and
enabl i ng easy no a i renely
suited to transfé% E% e o?% @%ﬁéﬁi }%%qp%ighggggcgn éhbodlnent

| at
?a%gsgng ?; gggg??% Iat?@q'gﬂtgg}t3r§%3§ahlchggﬁgkﬁegkgugprlng
el ectrical insul ator, q&.&oﬁ%%erded AP G diRAIALT NioRe eh@khede Tay tube

to be easily obtained by the transfer ding step and enables the transfer
nol di ng step and R SEYYH d%'%[:):fe@ Q!Jf”@:h%t @R o®lganobB198 18ekhAL™d W th a
good wor k - f|C|ency THI EMBODI MENT Next, an énbodi nent of a

met hod of snsul abﬁ&e&m&hq@@ 03y nidee Wcﬂiﬁa&e&@bube 3e Nt of, 00Nt i ON
5 willl be expl ained based on a nethod of insulating a cathode ray tube

using an el ectri qalis ASUbARHUsEONF it pofl yirea-1izatuloat degiepas tess of the
first and second enbodi nents. In the nethod of the present invention,

first, as 10 showmann 16i0g. the mexdahiiGlsistreniyythalof etheodtareldor obt ai ni ng
an electrical insulator by using a transfer nold to nold the insul ator
conposition of tkalfiicosie amthpoenehdesiiodisTands thel mod dabadditer Merethesheet
_ shape. 15 Figures 5A to 5D are views for explaining the
poor in some cases, while if 1t exceeds 10,000, the
10 fluildity of the silicone compound declines and the
moldability becomes poor in some cases.

As the various fillers, additives, pigments, etc.
able to be added to the diorganopolysiloxane, for
example, silica hydrogel (hydrous silicic acid),

15 silica aerogel (anhydrous silicic acid-fumed silica),
and other reinforcing silica fillers, clay, calcium
carbonate, dliatomaceous earth, titanium dioxide, and
other fillers, low molecular siloxane esters (for
example, dimethylsilane dimethylester), silanol (for

20 example, diphenylsilanediol), and other dispersants,
iron oxide, cerium oxide, iron octylate, and other
agents for improving heat resistance, platinum
compounds for imparting fire retardance, etc. may be

mentioned. These may be added to and mixed with the

25 diorganopolysiloxane alone or in combinations of two



nol di ng step of the nethod of insulating a cathode ray tube according to
the enbodinent. Figure 5A is a sectional view of a transfer nold during the
nolding, Fig. 5B is a plan view of the transfer nold in an 20 opened state
in the plane shown by the line AAAin Fig. 5A, Fig. 5Cis a plan view of a
state with one of the two mandrels in Fig. 5B renoved, and Fig. 5Dis a
pl an view of an electrical insulator taken out fromthe transfer nold.
Figures 6A and 6B are views of an 25 electrical insulator obtained by the
mol ding step - 28 according to.the firstt®enbodi nent. Figure 6Ais a
perspective view, and Fig. 6B is a sectional view along the line 8B in
Fig. 6A. As shown in the figures, the transfer nold 50 is 5 configured
provided with a u 5 dj gl , a | owner
mol d 54. The Iomg% HoFS gﬁbgﬁdlph§°§§%g§§Fg5§25??g§§§d£§bg§§ ??ﬂgérn1a
cavity corresponghﬁgngg.the outer shape of an electrical insulator 10 to be
nol ded. The mandrel 1s configured 10 by a conbination of a pair of left and

right mandrel parts 53geaBdna3fg Aliathge teRpehdBtObset BRePOhsithdoR?2
arranged above the mandrel is formed a concave pot 52a to which the

insul ator conposibinBBsifibf sePRhec#irker EhBbdimesip! Ues1an52p6etunRg as an
injection path for the insulator conposition 10a is forned at the pot nold
52 in a stgte regshpbaehtOoforhmaRdhgoRhet @lbberdadit ynshlatorh€ommedr el 53.
An end of the sprue 52b opening at the | ower surface of the pot nold 52
becomes a gate 52gom0taedipgsabhesrt komposultabar asoeppiained l@setrobbed
injected into the cavity 55. Further, the | ower portion of the plunger nold
51 arranged abovaithe thet gialsé¢ Tatheder maydedbei,t hezapl shger pihs,ofnd shape
substantially fitting with the pot 52a. 25 Wen nolding the electrical
i nsul ator 10 usi pdastic2Stemudlasa .t Aanal donddng 8dd.f fpst examplleasensiscet 2
of an area sufficiently covering the cavity 55 is arranged

of the chemical formulas (2) to (12) below are used:

10
CH,CH=CH,

OQ§> ///N\\\Céj;o

[
N NN
CH,=CHCH; ﬁ CH,CH=CH, ... (2)
O
(THQSSKOCHﬁa
O
OQ§>C///N\\\C4§?
| . (3)
CH,=CHCHg~ SN N (GHy)SIOCHS)s



between the I ower nold 54 and the mandrel 53 and the pot nold 52 is
arranged above the mandrel 53. The 5 rel ease sheet 2 is conprised of, for
exanpd e, a plastic film is provided at one side of the obtained el ectrical
insulator 10, and is renoved at the tine of adhering the electrical
insulator 10 to a stem base as expl ained bel ow. The sheet 2 is al so
designed to 10 prevent defornmation when taking out the nol ded el ectrical
insulator 10 fromthe transfer nold. Next, the insulator conposition 10a
which is heated in advance for |owering ifslgi§cosity is charged into the
preheat ed pot 52a, the plunger nold 15 51 is pushed down, and the insul ator
conposition 10a is thereforgiinjectﬁ#%into tE@ cavity 55 fromthe pot 52a
via the sprue 52b and the gatdg 52c. en, afte® holding this for a
predeterm ned tine to cause iﬁ to curk, the ghaped grticle of the insulator
conposi tion 20 10a(CHJISiiCH,)8M0-eteelSi0gal—t BrRYFat-o1Si(€h,),i s taken out from
the transfer nold 50. One side of thel el ectrijcal insulator 10 is provided
with the rel ease sheet 2 as ,sfown igcfig. SDC%nd Figs. 6A and 6B. Here, as
an exanpl e of the electrical 3nsul atdf 25 10, 8ne for insul ating bet

two adj oi ni ng stem pi ns - 30 to which a high voltage is applied, anong a
plurality of stempins provided on the stem is nolded. Al so, part of the
el ectrical insulator 10 is to be folded in the |ater mentioned fol ding step
to the inside surface 5 of the tip holder of the stemin the state with the
ot her part adhered to a base of the stem base. Therefore, the electrical
insulator 10 is nolded to a substantial Y-shape in a plan view conprised of
a folding portion 11 of a substantially rectangular 10 shape in a plan view
and an adhesive portion 12 branched jnto two fromone end. The fol ding
portion 11 to be folded to tfe insi 3surface of the tip holder and the
part of the adhering portion|12 closle to its trunk are nolded to a state

w th the approxi mat gCH0G8IT(8I0) -+ [B0)at-ersafoaHsj,ect i'on bul gi ng out further
than its two sides as shown |n Fig. |6B so that the fol ded portion\MIds)
match with the curved insiggcsurfac é? the tip hol der. et

__HC——CH,
T THa (CH2)30CH; \ /
5 (CH30),Si0 (Slio)z (Slio)s (Slio)z Si(CHa)s
CHy CHs CHa
...(6)
HC——CH
10 — 2
H CHa (CHRI0CH™ T\ /
| S
(CH30)5S10—— (Si0)g—— (Si0),—— (SiO)s Si(CHg)g
CH CH
3 CH, 3

... (7)



After obtaining the electrical insulator 10 in 20 this way, an adhering
step for adhering the adhering portion 12 of the electrical insulator 10 to
t he back of the base of the stem base and a folding step for folding the
folding portion 11 of the electrical insulator 10 to the inside surface of
the tip holder 25 are perfornmed. Figures 7A to 7C are explanatory views 4

- 31 of the adhering step and t he fol ding step according to an enbodi nent.
Figure 7A is a perspective view of the stem base, while Figs. 7B and 7C are
back views of Fig. 7A seen fromthe Clirnakﬁrection hbte that for Y 5 the
stem base 30, one structured in the same way as that related art
shown in Fig. 2 is used, thereforenthe sanmgcg dﬁven t he sane
ref erence nuneral s in Figs 7A to 7C and ex Ianatlons FE% reof are omtted.
10 Nanely, in the a [ st ep, ag shown i/n Fig. 7B, adherlng portion
12 of the electrica Rggﬂ%tor Olagher#®)2 o the baskCleds t he base 31 of
the stem base 30 mnth t he release heet 2 facing up. At this tinme, the
adhering portion 12 of the 15 electrical igsylator 10 is arranged at
positions of predeterm ned pin tthﬁgh hol es 35 through whi ch (ilgph vol tage
use stempins will be inserted, the folding portion 11 is arranged in a
state extending to the tip holder 32 of the stem base 30, and the adhering
20 portionsl2 is adhered to the positions of the predeterm ned pin through
holes 35 in this state. At the tine of adhesion, a predeterm ned pressure
is applied to the electrical insulator 10 from above the sheet 2 to make it
fit tight against the stem base 30. 25 Then, the sheet 2 is peeled off. -
32 Next, the electrical insulator 10 is pre§g§ Gustraighten out its
shape. By straightening out its sha Hgsmomzsu /yedt fol ding step can be
nore easily perfornmed and the foldihg portion 13} /of the electrical 5

i nsul ator 10 can be y arra at the ed position. Then, as
shown in Fig. 7C, %@FPB? ng steB f foldingg@%QSfoldlng portion 11 of
the electrical insulator 10 extendlng to the tip holder 32 of the stem base
30 to thelpnside surface of the tigHgol der 10 32 is performed: (flen, the
attaching step for attaching the stem base 30 to which the electrlca
insulator 10 is adhered to the stemis perforned. Figures 8A and 8B

H
AN H
o/ 5i—
15 HZC——E——CH?_O(CHZ);,\EL (I)
0 / \O—Si/
H3C / \
H CHj
.(10)
H
20
H3C\\Si—o
5 \S_ __~(CH)3Si(OCHg)s
|
i’_ I\CH3
[
HT TN
O0—Si
H,C / \
H o CHs ...(11)

25



are views of the state of the stembase 30 attached to 15 the stem Figure
8A is a perspective view, while Fig. 8B is a sectional view along the |ine
DDin Fig. 8A. As a stem one configured in the sane way as in the rel ated
art shown in Figs. 1B and 1C and attached to the neck |la of the cathode ray
tube 1 is used, so the 20 sane conpanents are given the sane reference
nunerals in Figs. 8A and 8B and expl anations thereof are omtted. At the
time of attaching the stembase 30 to the stem 20, the stempins 21 of the
stem 20 are inserted 25 through the pin thr@ugh hol es 35 of the stem base
30 - 33 and the tip 22 is held in the tip holder 32. Al so, high voltage
use stempins 21 are nade to be held in the stem pin holder 33. After the
attachnment, the stem base 30 is bonded and secured to the stem 20 by 5
heating. As a result of the above step, insulation is achieved between the

hi gh vol tage use stem pins 21 on the ot he cathode ray tube 1. In
this Wy, in the present enbodi nent, sinqg’the e\@cELL«ab )4SNOCHg;or 10 is
obtai ned by transfer 10 nolding the insdator co Ition 10a, the

di sadvantage of nmaterial | oss does not ogccur unlik related art for
obt ai ni ng an el ectsCratCrms1taOHH ih#JLﬂ 1g a die s t or “mol di ng t ool .
Further, due to the\\ nsfer nolding, He\electrl insulator 10 can 15 be
easily produced in a @hape nmatching wt | i cat ed shapes of the stem

20 and stem base 30 of the cathode ra¥la®ube 1 Foxther, at the tine of
adhering the electrical insulator 10 to the b k ofHshe base 31 of the stem
20 base 30, since the folding portion 11 is arranged in a state-e%ﬂé%ﬂlng
fromthe positions of the pin through holes 35 to the tip holder 32" -and:
since the folding portion 11 of the electrical insulator 10 extending to
the tip holder 32 is fbedemountshefi thede bonflivg efdssadfiedt ApfRekder 32
prior to attaching the stem base 30 - 34 to the stem 20, entrai nnent of
ai r can be~suppr éepeadihgnoat thehitwget kE henbbaddngoadd umedst brk20.
Accordingly, it is possible to prevent the insulation property between the
stem pi ns 21 froRrgE@lilyi.ngsdoentiogedheagddesi.n8d08r tot A&r BREEE PHe

el ectrical characteristics can be brought out 100 percent and a cathode ray
tube 1 of a hi ghwedighibilisi @idedpy wdkdd resresé §ondPAgPITtENEYhWEH Ihke oft em
20 and the stem base 3Q can be realized. 10 Bel ow, exanples and a
conparati ve exanpbe fiiiiceaeegpmpoyed- The amount was made at least

0.001 part by welight since the effect of bonding is
not sufficlently manifested when less than 0.001 part
by weight 1s added. Further, the upper limit of the
amount added was made 15 part by welight since the

10 bonding strength does not change even if more than 15
parts by weight and, moreover, disadvantages arise in
the processability, for example, problems arise in the
releasability from the transfer mold used in the later
explained molding step. More preferably, 0.01 to 10

15 parts by weight may be added with respect to 100 parts
by weight of the silicone compound.

The vulcanization agent, another component of the

insulator composition of the first embodiment, is



Exanple 1 0.5 part by weight of the bonding aid shown in the above fornula
(2) was added to 100 parts by weight 15 of a silicone conpound (75 parts by
wei ght of met hyl vi nyl pol ysil oxane conprised of 99. 85 nol % of

di met hyl si | oxane and 0. 15 nol % of net hyl vi nyl si | oxane and havi ng an average
pol yneri zati on degree of 8000 and 25 parts by weight of funed silica
surface treated 20 by hexanet hyl disilazane and having a specific surface
area of 200 ne/g), 1.3 parts by wei ght of ppethyl benzoyl peroxide was

bl ended in as a vul cani zati on agent, and T ni xture was kneaded by a
twin-roll to obtain an insulator conposition for a 25 cathode ray tube. The
WIllianms plasticity of the - 35 conposition was 200. This insulator

conposi tion was HRlgdRd doKe & reh a8 1Rford Gorbdhd RS ehsTRLE NG,

wher eupon an el ectrical insulator could be obtained Wthout any 5 materi al

| oss due to generailicihiHathdn Qgdind:, 415 eHAPle), dnNdry@Ehald %@r@‘éﬂfdieo!" of
the electrical insulator was adhered to the stem base, then the electrical

insulator was prassetdd S Yaliui, id aidne pdovkila@ disng portion
extending to the tip holder 10 of the stemwas folded to the inside surface

of the tip hol deprdfeandite Aserexhaga ano@id ARG T @drvxidesmpef t he
cat hode ray tube, this was pressed by a pressing force of 1 MPa, and the

entire cat bode r aethyl®demroyie geabides, leaidthyltendoyl glerbld@ef,om-t o 15
m nutes to bond and secure the stembase to the stemto achi eve insul ati on

bet ween t he hi gh methyddenrylstpemaxink, Henzdoyldipegotidengt2h 46f t he stem
base to the stemat this tinme was a high 3 MPa. Further, voltage was

appl i ed across t id-dhlgiroheinzayd megastigie 2 @qlianotlo pegoixitdes ides@natyilon

wi thstand voltage. As a result, the insulation breakdown voltage was 35 kV.
There was no | osPegfoxigie i davrstlopexanidsid .t iahe. Maymblee mentipnegrt by

wei ght of the bonding aid shown in 25 the above fornula (12) was added to
100 parts by - A¥®ng- thesght usife 25in-mediy lhenraiiid Re @l agei ght  of
met hyl vi nyl pol ysi | oxane conprised of 99.85 nol % of di nethyl sil oxane and

0. 15 nol %8f net MATATHReRZ%daReTATH Aty iWig Bh make dde prnfmaiigdiency
degree of 8000, 5 20 parts by weight of funmed silica surface treated by
hexanet hyl di si | £X%arllant HiAGR thespanahle QRGRAFaREeSUTOE Y, 2
.parts by wei ght of bengara, and 2 parts by wei ght, of carbon bl ack), 2 parts
by wei ght of the "WHEEE433{dRy dge Pt iAF tqﬂbtsalfd\??'f drtmdiSa 10 (14),

0.01 part by vel ghts A @Y RS d e Dk Bk dne p-methylbenzoyl

peroxide and o-methylbenzoyl peroxide or possible to
15 add both as the vulcanization agent.

The amount of the vulcanization agent added is
preferably, as mentioned above, 0.01 to 5 parts by
weight with respect to 100 parts by weight of the
silicone compound. This range is made preferable

20 because 1f less than 0.01 part by weight, the
vulcanization becomes insufficient and the rubber
strength declines, while if more than 5 parts by
weight, the resultant insulator composition cures too
fast and the work efficiency in the series of steps

25 for insulating the cathode ray tube declines.



pl ati num conpound, and 0.005 part by wei ght of the control agent shown in
the above formula (15) were blended in, and the m xture was kneaded by a
twin-roll to obtain an insulator conposition for a cathode ray 15 tube. The
WIllianms plasticity of the conposition was 250. This insulator conposition
was nol ded into the shape of Fig. 6 by transfer nolding, whereupon an

el éctrical insulator could be obtained without any 20 material |oss due to
generation of waste etc. Subsequently, the gghgring portion of the

el ectrical insulator was adhered to the stem base, then the electrical

i nsul ator was pressed to straighten out its shape, the folding portion
extending to the tip holder 25 of the stemwas folded to the inside surface
of the - 37 tip holwieen phedudiwg Stissn heae avesr addngdiact fan t hesd em of
the cathode ray tube, this was pressed by a pressing force of 1 MPa, and

t he entire cat hooelligore bsonmpsudd gyl | the Yweldnyg et at 90C for 20 5
m nutes to bond and secure the stembase to the stemto achieve insul ation
bet ween t he hi gh wwlcanjezattontagenpt nare Kredisdlityy sttwigtneldf dihe stem
base to the stemat this tine was a high 3.5 MPa. Further, voltage was

appl i ed across tmthtgtknenrdere By¥cdeingn ol an tinswatahednpagidiiam

w thstand voltage. As a result, the insulation breakdown voltage was 35 kV.
There was o | ossPHfa terthede | ayrtehppeerrriged @l ancawreE #pife 2. o0
parts by Weight of Y-glycidoxypropyl 15 trinethoxysilane was added to 100
parts by wei ght Gdhesive EORPOTRPEY TR Wradneht AF thkshyl vi nyl
pol ysi | oxane conprised of 99.85 nol % of di net hyl sil oxane and 0. 15 nol % of

met hyl vi nyl si | oxandendthalf RrefesiRlegehabl the MLliiams RIGELFEBRH 20

d 25 b ight of f d sili f by h hyl
di'si i azane. and hadthgESHRETT | SOBRPTLEECRE MITUE Y 300 £ Darts by

ight of 2, 4digh b | i d | ended i I i zat
agent, and the it L hate piuaBolf oAe BB ine (el A 4884 hSul ator
processed Itht o a PR LpeHaFrbede bt Erimok o et e CRciedg e 0
b trud t ' 6 Usi h t
obtain an ef sctr1EAT G E ot ThE FELCA hadt fiorty PReUENGn Las
40 t. Sub h j j t j j | at
v adher ed to the ot Batere RETERRE BP LA the | HEfAE: el 8200 16
straighten out itg,J® s%;@%gilaghgn{:ﬂlQ!g&nlgﬂéé@%hegﬁgé@iﬂgcé,@eg he tip

ol de e ace of the

hol der of the stem was tot i nsi de sur tip holder, then
the stem base wasgptfpched to the stemof the cathode ray tuba, this was
pressed by pressing force of 1 MPa, and the entire cathode ray 15 tube was

heated in ws heating chagbexpda1d88Cabéve 1 OtHd Nk £81 4 €0H 0Bk seenireset he
stem base to the stemto ac?n eve insul ation between the high voltage use

stem pins. The botwé ngisstcaghbdohehbelst 6t beshpiDsddcost£nsplicdne tine
was a low 0.7 MPa. Further, 20 voltage was applied across the high voltage
use stem compound to which is added a bonding alid in a range

where the bondability 1s effectively manifested and

the releasability from the transfer mold used in the

20 molding step is excellent and is one to which is added

a vulcanization agent in a range where the rubber

strength is good and the series of steps for

insulating the cathode ray tube can be performed with

a good work efficiency. Further, since the Williams

25 plasticity is adjusted to a Williams plasticity giving



pins to test the insulation withstand voltage. As a result, the insulation
breakdown voltage was 15 kV. A decline in the insulation property was seen
conparing with the above Exanples 1 and 2. 25 It was confirmed fromthe
results of the above - 39 that, according to the nmethod of insulating a
cat hode ray tube and the insul ator conposition for a cathode ray tube of
the enbodinents, it is possible to obtain an electrical insulator wthout

| oss of the insulator 5 conposition and possible to realize a cathode ray
t ube having an inproved bondi ng strength of24 He stem and the stem base and
an inproved insulation property between the stem pins. Summarizing the
advant ageous effects of the 10 invention, as explained above, according to

the nethod of i NSulALNGed «5aAAGA Ak Adib&AC 19HRA! ok e appesent

enbodi ment, since an electric insdl ator i's obtained by transter nolding
of the el ectri cabnbBiub! dasiOMRAHIHLAntd of oRBISkDLRARE Prgduce an 15

el ectrical insulator wthout "l oss by efficiently using the electrical

i nsul at or conpPosighiPRs1Edohhals eXtiehdlly IsuiR@uSitd erhfsees my1hang.an
el ectrical insulator into a shape matching with the conpl ex-shaped stem and

stem base of a cathodeneasufiorae %6&1@1&{3art%f the? @ inaldie®oanthehtt!,t Rar
since the electrical insulator is adhered to the stembase in the state

with the pertionigkuliatog! eomposdltiionsulsaiobtadredandhight ewabdeshant i p
holder is folded to the inside surface of the tip holder prior to attaching
the stem base toelleetstieal Ansulatdrpessiiblee ano exiceddentheubbet base to the
stem - 40 wthout air entrainnent. Accordingly, a cathode ray tube
wherei n the stemsaménigth an@dmolfase dersd reid agipe fordddsandtting theul ati on
property between the high voltage use stempins is high can be realized. 5
Further, accordi egthodehaay dube dal benswsdtilyr obdagoed: bgn ther txansttleede
ray tube according to the present invention, by using a silicone conpound,
it is possible tmodiddaign s&epelandk mbdgh ienallesotheo fragistiean meddilmg a good
releasability froma transfer nold, easy 10 to be nolded into a conpl ex
shape, eas3f to ha&téPe anghdbst Hoddioydnge|foldiindegtep etenster beplcdinad-ednd
further having an excell ent rubber strength, a property of curing at a
suitabl e curing r&te Widhd aggoed Mok effialienc¥on property. Accordingly,

this electrical 15 insul ator conposition becones extrenely effective for
realization of a cathéﬁ¥¥¥ﬁyl¥ﬁg£uﬂﬁ%ﬂbved in the bonding strength of the
stem and the stem base and i nproved in the insulation property between the

hi gh vol tage use stem®™§ ALk iSAPRITE HEHh SPBELS6d oduagt PRFUE et hode

ray tube of the abqQve invention. te that .the present invention js nqt

[imited to the aBeUd ARSI AL LIRPHe AR MiiHe: SACORS AR AL mER:

scope of ng Cla%ﬁ&fars from that of the first embodiment in that
instead of a vulcanlzation agent, a cross-linking
agent, a platinum compound, and a control agent are
added. That is, it is comprised of 0.001 to 15 parts
by weight of bonding aid, 0.1 to 10 parts by weight of

20 a cross-linking agent, 0.0001 to 1 part by weight of a

platinum compound, and not more than 1 part by weight
of a control agent added with respect to 100 parts by
weight of the silicone compound and has a Williams
plasticity adjusted to 100 to 300.

25 As the above cross-linking agent, for example, a



- 41 What is clainmed is: 1. An electrical insulator conmposition for a

cat hode ray tube conprising an uncured sel f-adhesive silicone rubber, which
conprises, with respect to 100 5 parts by weight of a silicone conpound,
0.001 to 15 parts by weight of a bonding aid and 0.01 to 5 parts by wei ght
of .a vul cani zation agent and has a WIllians plasticity adjusted to 100 to
300. 2. An electrical ~insul ator conposition as set 10 forth in claim1,
wherein the vul cani zati on agent conprises an organi c peroxide. 3. An

el ectrical insulator conposition as set fort4h in claim 2, wherein the
organi ¢ peroxi de conprises a diacyl peroxide. 15 4. An electrical insulator
conposition as set forth in claim3, wherein the diacyl peroxide conprises

at | east one of piJTRIMMIRGREOHa RSP %ﬂe%-wl%%%wk«mr%i de. 5.

An el ectrical insulator conposition as O forth in claim1, wherein the

silicone conmpoungiQQYd o IPLHAY HMolBIleY ey Wd Mehtiloned. As

di organopol ysi |l oxane. 6. An electrical insulator conposition as set forth

in claimb5, wherexangied] AEIORG e YO FHHarnchydrdyeh Po13 sdadem e

pol yneri zation of 100 to 10, 000. - 42 An electrical insulator

conposi tion for afahedINayviindd SHeMYE 1S IfE il adqugd axdhgaiqwe silicone

rubber, which conprises, with respect to 100 parts by weight of a silicone

conmpound, 6.001 to 15 5 parts by weight of a bonding aid, 0.1 to 10 parts

by wei ght of a cross-linking agent, and 0.0001 to | part by weight of a

pl ati num conpound and has a IIianBCﬁhasticity adjusted to 100 to 300. 8.

An el ectrical insulator conpgsition gs set 10 forth in claim7, wherein

| ess than 1 part byHygsgt—e(Si@),cont (Sab),ageiHi(CHsg);added with respect to the

100 parts by weight of the sificone qonpound. 9. An electrical insulator

conposition as set forth in %5 im7, $£erein the silicone conpound 15

conprises a material mainly c rise& f diorgano~ 10. forth i-n 0hd3d th 20

11. forth in ~olysiloxane. An electrical insulator conposition as set claim

9, wherein the diorganopol ysiloxane is a degree of polynerization of 100 to

10, 000. An electrical insulator conposition as set claim7, wherein the

cross-1inking agent conprises,p polysidpxane having a hydrogen atom bonded

to a silicon atomin it nolejzle. 121 An el gctrical insulator conposition
erei n tlhe polysi | oxane conpri ses - 43

as set 25 forth in claimil1l,
(CH3),Si0 (SiO)s (Si0)y——Si(CH3),
CHjy CHj, ...(14)

The amount of this cross-linking agent added is,

as mentioned above, preferably 0.0l to 10 parts by

10 weight with respect to 100 parts by weight of the
silicone compound. This i1s because if less than 0.01
part by weight, the composition does not cure to the
necessary hardness,-while if over 10 parts by weight,
bubbles etc. occur in the insulator composition and

15 the insulation property declines - which is
disadvantageous in obtaining an electrical insulator

for insulating a high voltage.
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Note that the control agent is an optional component.
Therefore, it is possible to configure the insulator
composition by eliminating the control agent from the
insulator composition of the second embodiment.

5 However, by adding a control agent, there are the
advantages that the curing time can be adjusted, the
durability can be increased, and furthermore long-term

storage becomes possible.

10 Hzgk
Hq\
Hl—s5i o CH
% N
o) Si<
| | CHj
Si o)
15 ¢HC// AN J
H,C 0—S
HaC / \
2? CHj,
H.C ...(15)
20 When producing the insulator composition of the

second embodiment as well, by kneading the silicone
compound plus the bonding aid, cross-linking agent,
platinum compound, and control agent by a twin-roll or
other kneader, an insulator composition is obtained

25 comprising an uncured self-adhesive silicone rubber in
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which the Williams Plasticity is adjusted to 100 to
300.
The insulator composition of the second
embodiment configured in this way i1s one comprised of
5 a silicone compound to which is added a cross-linking
agent in a range giving the desired hardness and an
excellent insulation property and is one to which a
platinum compound is added in a range enabling curing
at a suitable curing rate and to which a control agent
10 is added in a range not affecting the curing rate and
the release from the transfer mold. Further, in the
insulator composition of the second embodiment as
well, since the composition is adjusted to a Williams
plasticity giving an excellent releasability from the
15 transfer mold and enabling easy molding to a complex
shape, the composition is extremely suilted to transfer
molding.
Therefore, according to the second embodiment, a
insulator composition is obtained which cures at a
20 suitable curing rate and is excellent in insulation
property and which enables an electrical insulator of
a desired shape for insulating the cathode ray tube to
be easily obtained by the transfer molding step and
enables the transfer molding step and the subsequent

25 folding step etc. to be performed with a good work
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efficiency.
THIRD EMBODIMENT
Next, an embodiment of a method of insulating a
cathode ray tube according to the present invention
5 will be explained based on a method of insulating a
cathode ray tube using an electrical insulator
comprised of the insulator composition of the first
and second embodiments.
In the method of the present invention, first, as
10 shown in Fig. 5, a molding step i1s carried out for
obtaining an electrical insulator by using ; transfer
mold to mold the insulator composition of the first
and second embodiments into a predetermined sheet
shape.
15 Figures 5A to 5D are views for explaining the
molding step of the method of insulating a cathode ray
tube according to the embodiment. Figure 5A is a
sectional view of a transfer mold during the molding,
Fig. 5B is a plan view of the transfer mold in an
20 opened state in the plane shown by the line A-A in
Fig. 5A, Fig. 5C is a plan view of a state with one of
the two mandrels in Fig. 5B removed, and Fig. 5D is a
plan view of an electrical insulator taken out from
the transfer mold. Figures 6A and 6B are views of an

25 electrical insulator obtained by the molding step
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according to the first embodiment. Figure 6A is a
perspective view, and Fig. 6B 1s a sectional view
along the line B-B in Fig. 6A.

As shown in the figures, the transfer mold 50 is

5 configured provided with a plunger mold 51, a pot mold
52, a mandrel 53, and a lower mold 54. The lower mold
54 and the mandrel 53 arranged above it form a cavity
corresponding to the outer shape of an electrical
insulator 10 to be molded. The mandrel is configured
10 by a combination of a pair of left and right mandrel
parts 53a and 53b.

At the top side of the pot mold 52 arranged above
the mandrel i1s formed a concave pot 52a to which the
insulator composition 10 is supplied. Further, a sprue

15 52b serving as an injection path for the insulator
composition 10a is formed at the pot mold 52 in a
state reaching from the pot 52a to the cavity 55 of
the mandrel 53. An end of the sprue 52b opening at the
lower surface of the pot mold 52 becomes a gate 52c

20 and enables the insulator composition 10a to be
injected into the cavity 55. Further, the lower
portion of the plunger mold 51 arranged above the pot
mold 52 is provided with a plunger 5la of a shape
substantially fitting with the pot 52a.

25 When molding the electrical insulator 10 using
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such a transfer mold 50, first a release sheet 2 of an
area sufficiently covering the cavity 55 is arranged
between the lower mold 54 and the mandrel 53 and the
pot mold 52 1s arranged above the mandrel 53. The

5 release sheet 2 1s comprised of, for example, a
plastic £ilm, i1s provided at one side of the obtained
electrical insulator 10, and is removed at the time of
adhering the electrical insulator 10 to a stem base as
explained below. The sheet 2 is also designed to

10 prevent deformation when taking out the molded
electrical insulator 10 from the transfer mold.

Next, the insulator composition 10a which is
heated in advance for lowering its viscosity is
charged into the preheated pot 52a, the plunger mold

15 51 is pushed down, and the insulator composition 10a
is therefore injected into the cavity 55 from the pot
52a via the sprue 52b and the gate 52c. Then, after
holding this for a predetermined time to cause it to
cure, the shaped article of the insulator composition

20 10a, that is, an electrical insulator 10, is taken out
from the transfer mold 50. One side of the electrical
insulator 10 is provided with the release sheet 2 as
shown in Filg. 5D and Figs. 6A and 6B.

Here, as an example of the electrical insulator

25 10, one for insulating between two adjoining stem pins
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to which a high voltage is applied, among a plurality
of stem pins provided on the stem, 1s molded. Also,
part of the electrical insulator 10 is to be folded in
the later mentioned folding step to the inside surface
of the tip holder of the stem in the state with the
other part adhered to a base of the stem base.

Therefore, the electrical insulator 10 is molded
to a substantial Y-shape in a plan view comprised of a
folding portion 11 of a substantially rectangular
shape in a plan view and an adhesive portion 12
branched into two from one end. The folding portion 11
to be folded to the inside surface of the tip holder
and the part of the adhering portion 12 close to its
trunk are molded to a state with the approximate
center in the lateral direction bulging out further
than its two sides as shown in Fig. 6B so that the
folded portion will match with the curved inside
surface of the tip holder.

After obtaining the electrical insulator 10 in
this way, an adhering step for adhering the adhering
portion 12 of the electrical insulator 10 to the back
of the base of the stem base and a folding step for
folding the folding portion 11 of the electrical
insulator 10 to the inside surface of the tip holder

are performed. Figures 7A to 7C are explanatory views
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of the adhering step and the folding step according to
an embodiment. Figure 7A is a perspective view of the
stem base, while Figs. 7B and 7C are back views of
Fig. 7A seen from the C line direction. Note that for

5 the stem base 30, ohe structured in the same way as
that in the related art shown in Fig. 2 1s used,
therefore the same components are glven the same
reference numerals in Figs. 7A to 7C and exglanations
thereof are omitted.

10 Namely, in the adhering step, as shown in Fig.
7B, the adhering portion 12 of the electrical
insulator 10 is adhered to the back of the base 31 of
the stem base 30 with the release sheet 2 facing up.
At this time, the adhering portion 12 of the

15 electrical insulator 10 1s arranged at positions of
predetermined pin through holes 35 through which high
voltage use stem pins will be inserted, the folding
portion 11 is arranged in a state extending to the tip
holder 32 of the stem base 30, and the adhering

20 portion 12 is adhered to the positions of the
predetermined pin through holes 35 in this state. At
the time of adhesion, a predetermined pressure is
applied to the electrical insulator 10 from above the
sheet 2 to make it fit tight against the stem base 30.

25 Then, the sheet 2 is peeled off.
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Next, the electrical insulator 10 is pressed to
straighten out its shape. By straightening out its
shape, the subsequent folding step can be more easily
performed and the folding portion 11 of the electrical

5 insulator 10 can be reliably arranged at the desired
position. Then, as shown in Fig. 7C, the folding step
for folding the folding portion 11 of the electrical
insulator 10 extending to the tip holder 32 of the
stem base 30 to the inside surface of the tip holder

10 32 is performed.

Then, the attaching step for attaching the stem
base 30 to which the electrical insulator 10 is
adhered to the stem is performed. Figures 8A and 8B
are views of the state of the stem base 30 attached to

15 the stem. Figure 8A is a perspective view, while Fig.
8B is a sectional view along the line D-D in Fig. 8A.
As a stem, one configured in the same way as 1in the
related art shown in Figs. 1B and 1C and attached to
the neck la of the cathode ray tube 1 is used, so the

20 same components are given the same reference numerals
in Figs. 8A and 8B and explanations thereof are
omitted.

At the time of attaching the stem base 30 to the
stem 20, the stem pins 21 of the stem 20 are inserted

25 through the pin through holes 35 of the stem base 30
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10z high voltage use stem pins 21 are made to be held in
the stem pin holder 33. After the attachment, the stem
base 30 is bonded and secured to the stem 20 by
5 heating. As a result of the above step, insulation is
achieved between the high voltage use stem pins 21 on
the stem 20 of the cathode ray tube 1.
In this way, in the present embodiment, since the
electrical insulator 10 is obtained by transfer
10 molding the insulator composition 10a, the
disadvantage of material loss does not occur unlike
the related art for obtaining an electrical insulator
by using a die set or molding tool. Further, due to
the transfer molding, the electrical insulator 10 can
15 be easily produced in a shape matching with the
complicated shapes of the stem 20 and stem base 30 of
the cathode ray tube 1.
Further, at the time of adhering the electrical
insulator 10 to the back of the base 31 of the stem
20 base 30, since the folding portion 11 is arranged in a
state extending from the positions of the pin through
holes 35 to the tip holder 32 and since the folding
portion 11 of the electrical insulator 10 extending to
the tip holder 32 is folded to the inside surface of

25 the tip holder 32 prior to attaching the stem base 30
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to the stem 20, entrainment of air can be-suppressed
when attaching the stem base 30 to the stem 20.
Accordingly, it 1is possible to prevent the insulation
property between the stem pins 21 from declining due
5 to the entrained air, therefore the electrical

characteristics can be brought out 100 percent and a
cathode ray tube 1 of a high reliability improved in
the bonding strength of the stem 20 and the stem base
30 can be realized.

10 Below, examples and a comparative example will be
explained.

Example 1
0.5 part by weight of the bonding aid shown in

the above formula (2) was added to 100 parts by weight

15 of a silicone compound (75 parts by weight of
methylvinyl polysiloxane comprised of 99.85 mol% of
dimethylsiloxane and 0.15 mol% of methylvinylsiloxane
and having an average polymerization degree of 8000
and 25 parts by weight of fumed silica surface treated

20 by hexamethyl digilazane and having a specific surface
area of 200 m?/g), 1.3 parts by weight of p-
methylbenzoyl peroxide was blended in as a
vulcanization agent, and the mixture was kneaded by a
twin-roll to obtain an insulator composition for a

25 cathode ray tube. The Williams plasticity of the
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composition was 200.

This insulator composition was molded into the
shape of Fig. 6 by transfer molding, whereupon an
electrical insulator could be obtained without any

5 material loss due to generation of waste etc.
Subsequently, the adhering portion of the electrical
insulator was adhered to the stem base, then the
electrical insulator was pressed to straighten out its
shape, the folding portion extending to the tip holder

10 of the stem was folded to the inside surface of the
tip holder, then the stem base was attached to the
stem of the cathode ray tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray
tube was heated in a heating chamber at 100°C for 10
15 minutes to bond and secure the stem base to the stem
to achieve insulation between the high voltage use
stem pins. The bonding strength of the stem base to
the stem at this time was a high 3 MPa. Further,
voltage was applied across the high voltage use stem
20 pins to test the insulation withstand voltage. As a
result, the insulation breakdown voltage was 35 kV.
There was no loss of the insulator composition.
Example 2
1.0 part by welght of the bonding aid shown in

25 the above formula (12) was added to 100 parts by
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dimethylsiloxane and 0.15 mol% of methylvinylsiloxane
and having an average polymerization degree of 8000,
5 20 parts by weight of fumed silica surface treated by
hexamethyl disilazane and having a specific surface
area of 200 m*/g, 2 parts by weight of bengara, and 2
parts by weight of carbon black), 2 parts by weight of
the cross-linking agent shown in the above formula
10 (14), 0.01 part by weight of chloroplatinic acid as a
platinum compound, and 0.005 part by weight of the
control agent shown in the above formula (15) were
blended in, and the mixture was kneaded by a twin-roll
to obtain an insulator composition for a cathode ray
15 tube. The Williams plasticity of the composition was
250.

This insulator composition was molded into the
shape of Fig. 6 by transfer molding, whereupon an
electrical insulator could be obtained without any

20 material loss due to generation of waste etc.
Subsequently, the adhering portion of the electrical
insulator was adhered to the stem base, then the
electrical insulator was pressed to straighten out its
shape, the folding portion extending to the tip holder

25 of the stem was folded to the inside surface of the
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stem of the cathode ray tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray
tube was heated in a heating chamber at 90°C for 20
5 minutes to bond and secure the stem base to the stem
to achieve insulation between the high voltage use
stem pins. The bonding strength of the stem base to
the stem at this time was a high 3.5 MPa. Further,
voltage was applied across the high voltage use stem
10 pins to test the insulation withstand voltage. As a
result, the insulation breakdown voltage was 35 kV.
There was no loss of the insulator composition.

Comparative Example

2.0 parts by weight of y-glycidoxypropyl-

15 trimethoxysilane was added to 100 parts by weight of a
silicone compound (75 parts by weight of methylvinyl
polysiloxane comprised of 99.85 mol% of
dimethylsiloxane and 0.15 mol% of methylvinylsiloxane
and having an average polymerization degree of 8000

20 and 25 parts by weight of fumed silica surface treated
by hexamethyl disilazane and having a specific surface
area of 200 m?/g), 1.5 parts by weight of 2,4-
dichlorobenzoyl peroxide was blended in as a
vulcanization agent, and the mixture was kneaded by a

25 twin-roll to obtain an insulator composition for a
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cathode ray tube.
This insulator composition was processed into a
tape shape having a thickness of 1 mm and width of 1.5
mm by an extruder and punched out to the shape of Fig.
5 6 using a punch to obtain an electrical insulator. The
loss of the insulator composition was 40 percent.
Subsequently, the adhering portion of the electrical
insulator was adhered to the stem base, then the
electrical insulator was pressed to straighten out its

10 shape, the folding portion extending to the tip holder
of the stem was folded to the inside surface of the
tip holder, then the stem base was attached to the
stem of the cathode ray tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray

15 tube was heated in a heating chamber at 100°C for 10
minutes to bond and secure the stem base to the stem
to achieve insulation between the high voltage use
stem pins. The bonding strength of the stem base to
the stem at this time was a low 0.7 MPa. Further,

20 voltage was applied across the high voltage use stem
pins to test the insulation withstand voltage. As a
result, the insulation breakdown voltage was 15 kV. A
decline in the insulation property was seen comparing
with the above Examples 1 and 2.

25 It was confirmed from the results of the above
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that, according to the method of insulating a cathode
ray tube and the insulator composition for a cathode
ray tube of the embodiments, it 1s possible to obtain
an electrical insulator without loss of the insulator

5 composition and possible to realize a cathode ray tube
having an improved bonding strength of the stem and
the stem base and an improved insulation property
between the stem pins.

Summarizing the advantageous effects of the

10 invention, as explained above, according to the method
of insulating a cathode ray tube according to the
present embodiment, since an electrical insulator is
obtained by transfer molding of the.electrical
insulator composition, it is pdésiﬂie to produce an

15 electrical insulator without loss by efficiently using
the electrical insulator composition. Further, since
it is possible to easily form an electrical insulator
into a shape matching with the complex-shaped stem and
stem base of a cathode ray tube by the transfer

20 molding and further since the electrical insulator is
adhered to the stem base in the state with the portion
of the electrical insulator extending toward the tip
holder is folded to the inside surface of the tip
holder prior to attaching the stem base to the stem,

25 it 1s possible to attach the stem base to the stem
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5'10%b&f()',3T1@%@&fQhérglg%ﬁﬁé(ktﬁﬂExyg!the stem base are strongly
bonded and the insulation property between the high
voltage use stem pins is high can be realized.

5 Further, according to the electrical insulator
composition for a cathode ray tube according to the
present invention, by using a silicone compound, it is
possible to obtaln an electrical insulator composition
having a good releasability from a transfer mold, easy

10 to be molded into a complex shape, easy to handle, and
otherwise well suited to transfer molding and further
having an excellent rubber strength, a property of
curing at a suitable curing rate, and an excellent
insulation property. Accordingly, this electrical

15 insulator composition becomes extremely effective for
realization of a cathode ray tube improved in the
bonding strength of the stem and the stem base and
improved in the insulation property between the high
voltage use stem pins by working the method of

20 insulating a cathode ray tube of the above invention.

Note that the present invention is not limited to
the above embodiments and includes modifications

within the scope of the claims.
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What 1s claimed is:

1. An electrical insulator composition for a
cathode ray tube comprising an uncured self-adhesive
silicone rubber, which comprises, with respect to 100

5 parts by weight of a silicone compound, 0.001 to 15
prarts by welght of a bonding aid and 0.01 to 5 pgrts
by weight of a vulcanization agent and has a Williams
plasticity adjusted to 100 to 300.

2, An electrical ‘insulator composition as set

10 forth in claim 1, wherein the wvulcanization agent
comprises an organic peroxide.h

3. An electrical insulator composition as set
forth in claim 2, wherein the organic peroxide
comprises a diacyl peroxide.

15 4. An electrical insulator composition as set
forth in claim 3, wherein the diacyl peroxide
comprises at least one of p-methylbenzoyl peroxide and
o-methylbenzoyl peroxide.

5. An electrical insulator composition as set

20 forth in claim 1, wherein the silicone compound
comprises a material mainly comprised of
diorganopolysiloxane.

6. An electrical insulator composition as set

forth in claim 5, wherein the diorganopolysiloxane is

25 one of a degree of polymerization of 100 to 10,000.
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cathode ray tube comprising an uncured adhesive
silicone rubber, which comprises, with respect to 100
parts by welght of a silicone compound, 0.001 to 15

5 parts by weight of a bonding aid, 0.1 to 10 parts by
weight of a cross-linking agent, and 0.0001 to 1 part
by weight of a platinum compound and has a Williams
plasticity adjusted to 100 to 300.

8. An electrical insulator composition as set
10 forth in claim 7, wherein less than 1 part by weight
of a control agent is added with respect to the 100
parts by weight of the silicone compound.
9. An electrical insulator composition as set
forth in claim 7, wherein the silicone compound
15 comprises a material mainly comprised of
diorganopolysiloxane.,
10. An electrical insulator composition as set
forth in claim 9, wherein the diorganopolysiloxane is
one with a degree of polymerization of 100 to 10,000.
20 11. An electrical insulator composition as set
forth in claim 7, wherein the cross-linking agent
comprises a polysiloxane having a hydrogen atom bonded
to a silicon atom in its molecule.
12. An electrical insulator composition as set

25 forth in claim 11, wherein the polysiloxane comprises
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an organohydrogen polysiloxane.



