METHOD OF | NSULATI NG CATHODE RAY TUBE AND ELECTRI CAL INSULATCR cx»ﬁgjﬁaﬁﬂéﬁi

FOR CATHODE ‘RAY TUBE 5 BACKGROUND OF THE | NVENT WMC&
the Invention The present invention relates to a nethod n atlng

cat hode ray tube used for electrical equipnment having hig t.age

el ectrodes, in 10 particular col or tel evision receivers, ¢video and

conputer nonitors, etc., applied to the insulation between stempins to
whi ch a high voItage is supplied and to an el ectrical insulator conposition
for a cathode ray tube used for insulationlbetween high 15 vol tage stem
pins of a cathode.ray tube and between other el ectrodes to which a high

voltage is supplied. 2. Descrlptqon of the Rel ated Art Cenerally, as
gera) : T =Tal of a

shown in Figs..
cat hode 20

the gl ass around.the’

attached to

the stem 20. The stem- - i i pins 21 at
its periphery serving as electrodes in a predeterntned pin 25 circle
shape and with a tip 22 projecting fromits -2- center portion. Note
that the illustration of the stem
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1. Field of the Invention
The present invention relates to a method of
insulating a cathode ray tube used for electrical
equipment having high voltage electrodes, in |
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
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
ray tube by fusiﬁg 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

circle shape and with a tip 22 projecting from its
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pins 21.is omtted in Fig. 1C. The stem base 30 is nade of a pol ycarbonate
or other plastic having an excellent insulating 5 property and
conprises, as shown in Figs. 1A, 1B, and 2, a circular base 31, atip

hol der 32 provided at the center portion of the base 31 for holding the tip
22 of the stem 20, a sector-shaped stem pin hol der 33 provided on the base
31 in a state also serving as a 10 part of a side wall of the tip

hol der 32 for holding the high voltage stempins 21, and a skirt portion 34
ext endi ng downward from the peripheral edge of the base 31. The base 31 is
formed, corresponding to the stempins 21, with pin through holes 35

t hrough which 15 the stempins 21 are inserted at the tinme of attaching

the stem base 3 eﬁ?e£h§o§£§gﬁ? ofS enlEtPRd fil?g?ﬂﬁﬁi@ﬁeggafﬁefgﬁfgh the

el ectrical insulation between the stempins 21 o e stem20 to

stem base 30 ispphiashefls gmePrea 1HEFPQU P&, interposing an el ectrical

i nsul ator 40 shown in Figs. 3A and 3B between the stem 20 and the stem base
30 as shown in Fig. 1B ispkQowbemTH&s&! §611sCRhabNss! &t 961¢CatBohataed as a

thick disk shape and is fornmed at its center portion with a tip through
hol e 25 41 éProthéL p1LASL1BChAYPng2aRf ekBE1 5680 Psulatihgr - 3-
5 property and comprises, as shown in Figs. 1A, 1B, and

2, a circular base 31, a tip holder 32 provided at the
center portion of the base 31 for holding the tip 22
of the stem 20, a sector-shaped stem pin holder.33
provided on the base 31 in a state also serving as a

10 part of a side wall of the tip holder 32 for holding
the high voltage stem pins 21, and a skirt portion 34
exten@ing 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 time 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 is attached, a

20 methbd of interposing an electrical insulator 40 shown
in Figs. 3A and 3B between the stem 20 and the stem
base 30 as shown in Flg. 1B i1s known. The electrical
insulator 40 is formed as a thick disk shape and is
formed at its center portion with a tip through hole

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



pin through hol es 42 through which all of the stem pins 21 including the
high voltage stempins are inserted at the tine of placing the electrical

i nsul ator 40 on the stem 20 are forned corresponding 5 to the stem pins
21. The electrical insulator 40 is prepared by, for exanple in Japanese
Unexam ned Patent Publication (Kokai) No. 8-111191, extruding into a tape
shape a viscous electrical insulator conposition conprising 10 100
parts by weight of a silicone conpound having an electrical insulation
property plus 2 parts by weight of a siraﬁ%'toupling agent and 1.5 parts by
wei ght of an organic peroxide (hereinafter referred to as the "insul ator
conposition") and punching out a disk shape 15 using a die set.

Further, Japan Wﬂ%f@é e %ﬁgﬁ\t el KeKRI 3¢ Nehe 759 00

di scl oses a ne f obtaining an rlca I nsul ator by nolding a

vi scous insul atﬂn&%@riééﬂgd:&; 'ih&%ﬁ%ﬁ% sétem Ppid® 4F€ above
publication into a flat plate of a large 2 area and punchi ng out di sk

shapes by a nvlms\grw&latlfhb%m@wflﬁﬁd; thé 'SlectRecgl ectri cal
i nsul ator 40 shown in Fig. 4A is adhered to e back of the base 31 of the

stem base 30 SMMtdFrgm%asnéf@MImFme féxrmdd edortd€pSh@ihgi Ns 21
are inserted 25 t hrough the pin through holes 42 of the electrical
5 - to the stem pins 21.

The electrical insulator 40 is prepared by,
for example in Japanese Unexamined Patent Publication
(Kokai) No. 8-111191, extruding into a tape shape a
viscous electrical insulator composition comprising

10 100 parts by weight of a silicone compound having an
electrical insulation property plus 2 parts by weight
of a silane coupling agent and 1.5 parts by weight of
an orgﬁnic 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 wviscous
insulator 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 Flg. 4C. Then, the stem pins 21 aré inserted

25 through the pin through holes 42 of the electrical



-4-"insul ator 40 and the pin through holes 35 of the stem base 30 and the
tip 22 is inserted through the tip through hole 41 of the electrical
insulator 40 and the tip holder 32 of the stembase 30. In that state, the
5 stem base 30 is attached to the stem 20 of the cathode ray tube 1,
then pressed and heated to bond it so as to achieve electrical insulation
between the stempins 21. Summarizing the problens to be solved by the 10
present invention, in the inventions disclosed in Japanese Unexam ned

Pat ent Publication (Kokai) Nos. 8- 11119T &nd 7-94100, however, since both
punch out di sk shapes froman insulator conposition of a tape shape or a
flat plate shape by a die set or a nolding tool, the portion

15
remai ni ng af t er sswtYE ber RS 85 Igth i’y 'hs’hécili : g D tgiuc}g}éf.%@t age

of a loss of the material |oss. Al so, because the IS pro

punching, it isyidd ignlldnd an®l¥ig e elLailddi@leEhroud$Ha % i NtO a
shape corresponding to a conplicatedly shaped stemor stem base of a

cat hode ray tubehrifugh 1asid t41 idf &M dibriQMING il 11O EEHS ned
bet ween the stem base and the stemat the tine of attaching the two. Wen
air is entrai nedcip?holderisznbmiRgeten da I Jchas stdad, ihd N the
5 stem base 30 is attached to the stem 20 of the cathode
ray tube 1, then pressed and heated to bond it so as
to achieve electrical insulation between the stem pins
21.
Summarizing the problems to be solved by the
10 present invention, in the inventions disclosed in
Japanese Unexamined Patent Publication (Kokai) Nos. 8-
111191 and 7-94100, however, since both punch out disk
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 is entrained,

25 disadvantages are caused such as a decline in the



-5- ‘insul ation property between the stempins 21 due to the entrained air,
an inability to draw out 100% of the electrical characteristics of th
cat hode ray tube, and insufficient bonding force between the stem5

t he stem base.

Note that since it is difficult to nold an electrica

e
and

Insulator into a conplicated shape in the related art as expl ai ned above,

an el ectrical

I nsul ator of substantially the sane size as the base 10

of the stem base has been prepared to provide insulation between al
pins projecting fromthe stem However, ih 2ctuality, it is possible
achieve sufficient electrical characteristics of the cathode ray tube
just insulation between the high voltage 15 stem pi ns anong t he

plurality of Steﬂ@&fﬁtiﬁx"\%@ﬁﬁeﬁ Tﬁﬁ&%ﬁh@ﬁg\kﬂhoﬁiﬁétzﬁfdﬁ@%me

invention is to provi

e a nethod of 1nsu

stem
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by

sent

ting a cathode ray tube enabling

20 product i oph@f eRPr&iREAT AER! ARSHHALLL1 ¥ PO UdrawSsuby16hSisEent |y
using the electrical 1nsulator conposition. Another object of the pre

invention is to PheVélEctrIBANOEhAtabteHisti88 S CEhdOSRthode LY 25
enabl ing easy nolding of an electrical insulator into
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tube, and insufficient bonding force between the stem
and the stem base.

Note that since it is difficult to mold an
electrical insulator into a complicated shape in the
related art as explained above, an electrical
insulator of substantially the same size as the base
of the stem base has been prepared to provide

insulation between all stem pins projecting from the

sent

stem. However, i1n actuality, it is possible to achieve

sufficient electrical characteristios of the cathode
ray tube by just insulation between the high voltage

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
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

enabling easy molding of an electrical insulator into



-6- "a shape corresponding to a conplicatedly shaped stem and stem base of

t he cat hode ray tube by transfer nolding and thereby enabling attachnent of
the stem base to the stemw thout entrainment of air. 5 A stil

ot her object of the present invention is to provide an electrical insulator
conposition for a cathode ray tube which is very effective in realizing a
cat hode ray tube inproved in bonding of the stemand the stem base and

i nproved in the insulation property 10 bet ween the high voltage stem

pi ns by the above nethod of insulating a c& fode ray tube. According to a
first aspect of the present invention, there is provided a nethod of

I nsulating a cathode ray tube for insulation between stem pins 15 usi ng

an el ectrical syl WebldiRtid%d & Boifillcalidlly ishayed/idiah at the

cathode ray tube and has a tip and stem pins projecting therefrom an

i nsul ating st emahas steaihivdbe Y HhE Tat HRRE ddy Lile WY Hradidkdr ough

hol es are fornmed and has provi ded 20 projecting fromthe front surface

thereof a tip haldd&ing ard airﬁ:%ua} tedhdplany BtAckhents ¥t Qe Htanph the
pin through holes and the tip held in the tip holder, conprising the steps

of mol ding an elbasie itealthenBteni GritHOHIO Witird nd@IY icE RAran uncured sel f-
25 adhesi ve silicone rubber into a predeterm ned sheet
5 A still other object of the present invention is

to provide an electrical insulator composition for a
cathode ray tube which is very effective in realizing
a cathode ray tube improved in bonding of the stem and
the stem base and improved in the insulation property

10 between fhe high voltage stem pins by the above method
of insulating a cathode ray tube.

According to a first aspect of the present

invention, there is 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 fhereof 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



-7-- shape by using a transfer nold to obtain an electrical insulator,
arranging the electrical insulator in a state extending fromthe positions
of the pin through holes on the back of the base of the stembase to the 5
tip holder and adhering it to the back of the base, folding back the
portion of the electrical insulator extending to the tip holder to the

I nside surface of the tip holder, and attaching the stem base to the stem
10 According to the above aspect gf_the present invention, since
an electrical insulator conposition is nolded by using a transfer nold
(hereinafter the nolding will be referred to as "transfer nolding") to
obtain an electrical insulator, there is no |loss of 15 the el ectrical

i nsul at or conposhhpenbguaBing wheranBFarnmbidakocbbehihCah elevkatiealby
using a die set or nolding tool. Also, due to the transfer nolding, it

becones possi bl ¢énkalagsir,y arhigihg ¢heckleetkicalulinkalatbiroin ahape
corresponding to the 20 conplicatedly shaped stem and stem base of the
cat hode ray tubstaker elk¢endingc €rbme thecpbsitabnsnefil aher pia &hreaghd in a
state extending fromthe positions of the pin through holes toward the tip
hol der when adhbpoileg oh thet backaof thet basbasf thet stemt basbate, tBe
and since the portion of the electrical insulator
5 tip holder and adhering it to the back of the base,
folding back the portion of the electrical insulator
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



-8- extending to the tip holder is folded back to the inside surface of the
tip holder prior to attaching the stembase to the stem the entrai nnent of
air can be suppressed at the tinme of attaching the stem base 5 to the
stem According to a second aspect of the present invention, there is

provi ded an el ectrical insulator conposition for a cathode ray tube
conprising an uncured sel f-adhesive silicone rubber, wherein the 10

uncur ed sel f-adhesive silicone rubber conprises, with respect to 100 parts
by wei ght of a silicone conpound, 0.001 1P 15 parts by wei ght of a bonding
aid and 0.01 to 5 parts by weight of a vul canization agent and has a
WIllianms plasticity adjusted to 100 to 300. 15 According to the

above aspect 0fe§9@n&iﬁ§e95 ERYePL)ORo1 86 CEs OrfPded Cbdok PES L EnBY wei ght  of
a bonding aid is added To the silicone conpound, an electrical insulator

conposi tion achigyia8 suPeadabbki tHectipChoyaty phflobaveé Nateackxkg! | ent 20
releasability fromthe transfer nold when used for transfer nolding can be

obt ai ned. Al so, tBéngtel. Bdse0otd £HE! 5t 8, WEhehén€faniieh € 36E Zalt0Badgent is
added, an electrical insulator conposition having an excellent rubber
strength and enpél sGppressedsatgthéi 6ime of attaching the stem base

5 to the stem.

According to a second aspect of the present
invention, there 1is provided an electrical insulator
composition for a cathode ray tube comprising 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 welght 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
elecfrical insulator composition achieving a
bondability effectively and having an excellent

20 releasability from 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 bhe pérformed with



25" el ectrical insulator conposition to be perfornmed with -9- good
work efficiency is obtained. Furthernore, since the conposition is adjusted
to a Wllianms plasticity of 100 to 300, the releasability fromthe transfer
nold is excellent when using the electrical insulator 5 conposition for
transfer nolding and the conposition can be easily nolded into a
conplicated shape. Accordingly, an electrical insulator conposition
conprising a silicone conpound to which an, adhesi ve and vul cani zati on agent
are added in the above ranges 10 has™ ah excel | ent releasability froma
transfer nold, is easily nolded into a conplex shape, is easy to handl e and
Is otherw se extrenely suited to transfer nolding, and has an excel |l ent

rubber strengt hgod@CRbeikNgrEcRehBy ds26PLE1LnE4. t PRrEhESRSEe 15since
invention, there is provided an electrical insulator conmposition for a

cat hode ray tubeheosphposigion USCHa§dsEEACEoVE WillLanse pLabEicivlerein
t he uncured adhesive silicone rubber conprises, with respect to 100 parts

by weight of a efl100ntoCcB0PQuUBHe Del@dsabiPity frdid PhétEraysPerght of a
bonding aid, 0.1 to 10 parts by weight of a cross-linking agent, and 0.0001
to 1 part by wemgh@i ©& expeilentnwhenpasfndgathehaleatiéhl atssplatorcity
adj usted to 100 to 300.
5 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 an adhesive
and vulcanization agent are added in the above ranges
10 has an excellent releasability from a transfer mold,
is easily molded into a complex shape, is easy to
handle and is otherwlise extremely suited to transfer
molding, and has an excellent rubber strength.
According to a third aspect of the present
15 invention, there is provided an electrical insulator
composition for a cathode ray tube comprising an
uncured adhesive silicone rubbef, wherein the uncured
adhesive sillicone rubber comprises, with respect to
100 parts by weight of a silicone compound, 0.001 to
20 15 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 welght of a platinum compound and has a
Williams plasticity adijusted to 100 to 300.

According to the above aspect of the present

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



According to the above aspect of the present 25 I nvention, since 0.001
to 15 parts by weight of a - 10 - bonding aid is added to the silicone
conpound, an electrical insulator conposition achieving a bondability
effectively and having an excellent releasability fromthe transfer nold
when used for 5 transfer nolding can be obtained. Al so, since 0.1 to 10
parts by weight of a cross-linking agent is added, an electrical insulator
conposition having a predeterm ned hardne 3 and an excel l ent insul ation
property can be obtained and, since 0.000f"to 1 part 10 by wei ght of a
pl ati num conpound i s added, an electrical insulator conposition which cures
by a suitable curing rate can be obtai ned. Further, since the conpound is

adj usted to a VWbhaang RhasikChliedl td08nbos3D9cohbecobmpeanabi hhty fromthe
transfer nold 15 I's excell ent when using the electrical insulator

conposi tion foreléangiealnphedungtapdcbhiposotpeni achlet¢dnghe easily nol ded
into a conplicated shape. Accordingly, an electrical insulator conposition

conpri sing a sibbfiaapilotpoesdeteivbilghahandatgngi 8n @Rcellentoss- | i nki ng
agent, and pl ati num conpound are added in the above ranges has an excell ent
rel easability freleasabahiter £aomdthesteaasfygrmbli@dwheinousedofiprex
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 excellent 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 1is 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-linking agent, and platinum compound are added
in the above ranges has an excellent feleasability
from a transfer mold, i1s easily molded into a complex
shape, is extremely suited to transfer molding, cures
at a suitable curing rate, and has an excellent

25 insulation property.



shape, -is extrenely suited to transfer nolding, cures at a suitable curing
rate, and has an excellent 25 I nsul ation property. BRI EF DESCRI PTI ON
OF THE DRAW NGS These and ot her objects and features of the present

i nvention will beconme clearer fromthe follow ng description of the
preferred enbodi nents 5 given with reference to the acconpanying

drawi ngs, in which: Figs. 1A to 1C are views of a neck of a cathode ray
tube of the related art where insulation hz provi ded between stem pins,
wherein Fig. 1Ais a 10 perspective view, Fig. 1B is a sectional view
along the line EFE in Fig. 1A and Fig. 1Cis a sectional view of the stem
Fig. 2 is a perspective view of an exanple of a stem base of the related

art; 15 Fi gSRIRA peSCRIPPreN VorveHR DrAwENGspl e of an el ectri cal
insulator of the related art, wherein Fig. 3Ais a perspective view and

Fig. 3B is a sectionpheyeé candl otigei h6bjedes Fakd i FedtwresSAE Ftlgs. 4A to 4C
are views for explaining a nethod 20 of insulating a cathode ray tube
of the rel at ed présenbeitmvention WHli shecqms qbsdrer fiamy e an el ectri cal
insulator, Fig. 4B is a perspective view of a stem
following description of the preferred embodiments
5 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
10 perspective view, Fig. 1B is a sectionai view along
the line E-E in Fig. 1A, and Fig. 1C is a sectional
view of the stem;
Fig. 2 1s a perspective view of an example of a
stem base of the related art:;
15 Fligs. 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
20 of insulating a cathode ray tube of the related art,
wherein Fig. 4A is a perspective view of an electrical
insulator, Fig. 4B is a perspective view of a stem
base, and Fig. 4C is a perspective view of a state
where the electrical insulator is attached to the stem

25 base;



base, and Fig. 4Cis a perspective view of a state where the el ectrical

I nsulator is attached to the stem 25 base: - 12 - Figs. 5Ato 5D are
views for explaining a nolding step in a nethod of insulating a cathode ray
t ube according to an enbodi nent of the present invention, wherein Fig. 5A
Is a sectional view of a transfer nold 5 at the time of nolding, Fig.
5B is a plan view of the transfer nold in an opened state in the plane
shown by the line A-A of Fig. 5A, Fig. 5C,is _a plan viewof Fig. 5B in a
state with one of the two nmandrels in Fig “5B renoved, and Fig. 5Dis a
pl an view of an 10 el ectrical insulator taken out fromthe transfer
nol d; Figs. 6A and 6B are views of an electrical insulator obtained by the
nol di ng step accordinggs0 SAeteénbpdaienviewd efSt Nexp Laiing Sa amPRAERGCt i ve

view and Fig. 6B is a sectional view along the line B-Bin 15 Fig. 6A
Figs. 7Ato 7C etepexnlanmébhydvofm&n@ﬁlaﬂiﬂgh@rcmﬂh@d@pr@mdtﬁbéoId|ng step
according to the enbodi nent, wherein Fig. 7A is a perspective view of a
st em base and F&geordfhgnﬂo7£haenbuﬂ£menbfofighe?ﬂréﬁbnt idvemtidme,
direction of the line Cin the adhering step and the fol ding step; and
wherein Fig. 5A 1s a sectional view of a transfer mold
5 at the time of molding, Fig. 5B is a plan view of the
transfer mold in an opened state in the plane shown by
the line A-A of Fig. 5A, Fig. 5C is a plan view of
Fig. 5B in a state with one of the two mandrels in
Fig. 5B removed, and Fig. 5D is a plan view of an
10 electrical insulatof taken out from the transfer mold;
Figs. 6A and 6B are views of an electrical
insulator obtained by the molding step according to
the embodiment, wherein Fig. 6A is a perspective view
and Fig. 6B is a sectional view along the line B-B in
15 Fig. 6A;
Figs. 7A to 7C are explanatory views of an
adhgring 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. 8A 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 is a sectional view along

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



Figs.. 8A and 8B are views of the attaching step of the stembase to a stem
wherein Fig. 8A is a perspective view and Fig. 8B is a sectional view along

25 the line DDDin Fig. 8A - 13 - DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Bel ow, preferred enbodi nents of a nethod of insulating a

cat hode ray tube and an electrical 5 I nsul at or conposition of a cathode
ray tube of the present invention will be described based on the
acconpanyi ng draw ngs. FIRST EMBODI MENT First, prior to the explanation of
t he method of 10 insulating a cathodelgay t ube of an enbodi ment of the

present invention for insulating between stempins of a stemprovided at a

neck of the cathode ray tube by providing an electrical

i nsul at or bet ween

the stem and the stem base attached thereto, an explanation will be 15
given of an electrical insulator conposition (hereinafter, referred to as
an "insul ator conposbESCRIPTIONt OF €HECPREFERREDSEMBODIMENES in the
enbodi nent. The insul ator conposition according to the 20 pr esent

i nvention is conprisBdlow, aprefenred embddimeéhtsi vf aimetho@ ofbber used

for transfer nolding. An

insulating a cathode ray tube and an electrical

5 insulator composition of a cathode ray tube of the

present invention will be described based on the

accompanying drawings.

FIRST EMBODIMENT

First, prior to the explanation of the method of

10 insulating a cathode ray tube of an embodiment of the

present invention for insulating between stem pins of

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 émbodiment 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



I nsul ator conposition of a first enbodiment is conprised by adding 0.001 to
15 parts by weight of a bonding aid and 0.01 to 5 parts by weight of a 25
vul cani zation agent to 100 parts by weight of the - 14 - uncured
adhesive silicone rubber and has a Wllians plasticity adjusted to 100 to
300. As the above silicone conpound, specifically a diorganopol ysil oxane of
the foll owi ng average 5 conposition fornmula (1) to which various
fillers, additives, and pignments have beeq added can be used. :
Rlerr]Siderr] where, Rindicates a subst iffufed or unsubstituted nonoval ent
hydr ocarbon group and n is a positive value 10 from1.95 to 2.05. Here,
in the above formula (1), Ris preferably a substituted or unsubstituted

Cerr] to (errhnsapredah@hbsivdr 8824 86He I-GbPer SRRE| hasah | Wil digmshyl
group, ethyl group, propyl group, or other alkyl group, a 15

cyclopentyl groppaseyeheiesaljugtedptoonroot ber3seycl oal kyl group, a vinyl
group, allyl group, or other al kenyl group, a cycl oal kenyl group, phenyl

group, tolyl group, ms ehBeabovyl siloopneOtolipbah@gespéeiif bgadLbgaabon group
or cyanated hydrocarbon group 20 conprised of these groups with
hydr ogen at ons diorganopolysiloxane of the following average
5 composition formula (1) to which various fillers,
additives, and pigments have been added can be used.

R,S104.0),2 (1)

where, R indicates a substituted or unsubstituted
monovalent hydrocarbon group and n is a positive value

10 from 1.95 to 2.05.

Here, in the above formula (1), R is preferably a
substituted or unsubstituted C, to C,, monovalent
hydrocarbon group, specifically, a methyl group, ethyl
group, propyl group, or other alkyl group, a

15 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 sillicone compound, one where the
backbone of the abofe diorganopolysiloxane is

25 comprised of dimethylpolysiloxane units, one where the



partially substituted by a chlorine atomor cyano group or other organic
group. Generally, as a silicone conpound, one where the backbone of the
above di organopol ysi |l oxane is 25 conpri sed of dinmethyl pol ysi | oxane
units, one where the - 15 - backbone of the above dinethyl pol ysi | oxane
has a phenyl group, vinyl group, y-trifluoropropyl group, etc. introduced,
etc. are suitable. Note that the polynerization degree of the

di or ganopol ysi | oxane is 5 preferably 100 or nore, nore preferably 300
to 10,000. This is because if the polynefiiatron degree is less than 100,

t he nechanical strength of the cured silicone conpound declines and the
nol dability beconmes poor in sone cases, while if it exceeds 10,000, the 10

fluidity of the Siik5008 &£MPR4NSLOGE! dstnthd e IR £a Indy decomes poor
in some cases. As the various fillers, additives, pignents, etc. able to be

added to the di%@g@ﬂ?ﬂO&ﬂéﬁﬁpX@ﬂ@Ylf§EO anpl eri FlkdLFpos D agtowpy dr ous

silicic acid), . silica aerogel (anhydrous silicic acid-funmed silica),
and ot her reinfogesN0igttbddcéd] | 666, &F@YsulEd¥ieN QN NEHLL Ehét omaceous

earth, titaniumdioxide, and other fillers, |ow nolecular siloxane esters
(for exanple, dipslyNésitattodi d@ghedest ctle didrdunofdDfsiloxane is
5 preferably 100 or more, more preferably 300 to 10,000.
This is because 1f the polymerization degree is less
than 100, the mechanical strength of the cured
silicéne compound declines and the moldability becomes
poor in some cases, while if it exceeds 10,000, the

10 fluidity 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, diatomaceous earth, titanium dioxide, and
other fillers, low molecular siloxane esters (for
example, dimethylsilane dimethylester), silanol (for

20 example, diphenylsilanediol), and other dispersants,
iron 6xide, 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



20 . exanpl e, diphenylsilanediol), and other dispersants, iron oxide,
ceriumoxide, iron octylate, and other agents for inproving heat

resi stance, platinum conpounds for inparting fire retardance, etc. may be
menti oned. These may be added to and mixed with the 25

di or ganopol ysi | oxane al one or in conbinations of two - 16 - or nore
types in accordance with need in the usual anounts. The bonding aid, a
conmponent of the insulator conposition of he first enbodinent, is an

i nportant 5 conponent for making thée 31 ectrical insulator forned from
the insulator conposition as explained |ater bond with the gl ass cat hode
ray tube, netal stempins, and plastic stembase. As a bonding aid, for
exanpl e, ones opyt h\erehe_%eal 1hOhBbR8ahés WOthlRbelChiAMAEEUuLGAM: 10 [err]
[err] [err] (2) [err] [err] [err] C

[err] (CH2) Si [ er alnounts.

The bonding aid, a component of the insulator
composition of the first embodiment, is an important
5 component for making the electrical insulator formed
from the insulator composition as explained later bond
with the glass cathode ray tube, metal stem pins, and
plastic stem base. As a bonding aid, for example, ones

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

10
CH,CH=CH,
\C/ N /
N 'L l\
CHy=CHCH; ﬁ CH,CH=CH; ...(2)
0
(CH2)3Si(OCHg)3
Q§§C,/’ N 459
| l e (3)
CHZ-CHCHZ/ o \ (CHo)3Si(OCHa)3

C
I

o)



- 17 - Herr]C Herr]C CHerr] - H I I I
| -(CH err]O)[err]Si(CHerr])[err]Sigerr](SiO[err] (SiO[err]
Si(CHerr])[err] Herr]C Herr]C CHerr] H CH err]
(CHerr]O)[err]SIOSiO[err](SiO[err] (SiO[err]Si(OCHerr])[err] (5)
Herr]C CHerr]3 H CH err] (CHerr])[err]OCH err]
HC CHerr] (CHerr]OJerr]SiO-(SiOferr]- (SiOferr]-
(SiOf[err] Si (CH3)3 CH err] CI—£ CH err] 10

H CH err] (CHerr])[err] OCH fr]HC CHerr] (SSOferr] -
(STOferr]-(SiOf[err] Si(CHerr])[err] CHerr] CH err]

... (7) - 18 - H H [err]}) err]0 rr] I—ECH[err]
(CH[err]O)[err]Sl (S|%<[err] i’:SIO)[Sr_‘f Si(CHerr])[err]
CH err] CHerr] (8) 5

(CH[ err]) [ er r] OCHCGERP)RICHNE Qr‘]—('Gﬂ[CBh-]-GX |@r7-r-]-51-$D(CH3)2 (SiO[err]

Si(CHerr])[err] 10 l CH err]
. (9 HaC HaC CH3 ... (4)
H CHs

(CH30)3Si0(Si0);——(Si0)——Si(OCHa)s

..(5)
HaC CHa
HC——CH
H CHa (CHp)sOCH,;™~ \ / 2
5 (CH30)4Si0——(Si0),—— (Si0)g— (SiO), Si(CHa)s
GHa CHg CHa
1 HC——CH
0 H CHa (CH2)s0CHy; \ /
(CH30)3S10—— (Si0)g—— (Si0),—— (SiO)s Si(CHa)g
CH CH
3 CH3 3

-.(7)



HHerr}C CHerr] Herr]CSi-O CHerr] H15
Herr]CGCGCHerr]Q(CH err])[err]Si V OS Herr]CH
20 , Hlerr]-(CHerr])[err]Si(CCH err])[err] O S
CHerr] OSi 25 H
CHerr]...(11) - 19 - HO Si (CHerr)[err]Si(CCH err])[err] Herr]
CCHerr]QCHerr])[err] OCHerr]) Si _ CHerr] O
O-Si OHerr]CH CHerr] Coe 412) The anmounts of these
bondi ng ai ds added differ depending on thet ype of the bonding aid used,
but normally, as mentioned earlier, 0.001 to 15 parfg_by Mgight is added
wWth respect to 100 parts by weig of (CH5)30CH,;~ \\// 2

o)

(CH30)3Si0—————(Si0), ($10)s —————Si(CHg)
CH
CH 3
3 «..(8)
5
HC——CH,
(CHo)gOCHs ™
\/
(CH40)3Si0 (SiO)g Si(CHg)s
10 CHj | -.-(9)
H
H
0 si—
H
o y C/ \O—Si<
3
H/ CHa
«..(10)
H
20
H3C\\Si——0
O/ \Si/(CHa)asi(OCHa)s
Sl_ l \CH3
i 0
H// N,/
O0—Si
HaC / \
CHy
25 H ce.(11)



5 - the silicone conpound. The anobunt was nmade at |east 0.001 part by
wei ght since the effect of bonding is not sufficiently manifested when | ess
than 0.001 part by weight is added. Further, the upper limt of the anpbunt
added was nade 15 part by wei ght since the 10 bondi ng strength does not
change even if nore than 15 parts by wei ght and, noreover, disadvantages
arise in the processability, for exanple, problens arise in the

rel easability fromthe transfer nold usgdl'n_the | at er expl ai ned nol di ng
step. More preferably, 0.01 to 10 15 parts by weight nay be added with
respect to 100 parts by weight of the silicone conpound. The vul cani zation
agent, anot her conponent of the insulator conposition of the first

enbodi ment, is - 20 - added to make thhe silicone conpound cure. As the
vul cani zati on agent, for exanple, aghgrgénic peroxide is used. In

particular, a diacyl peroxide is pr rdéﬁ - exanpl es of a diacyl
peroxi de, p- 5 met hyl benzoyl peroxi gé, o- metNyl be®rlFi(@erazi de, m
met hyl benzoyl peroxi de, benzoyl peroxide, 2,4- di

h%probenzoyl per oxi de,
oct anoyl peroxide,  decldnoyl roxi de, lfauryl pero

ment i oned. Annngﬁﬂﬁfzy _U§9H%§«§hNE%hysbenzoyl pep oxi de, and o- 10
nmet hyl benzoyl perox 0e, whi ch nake the/ﬁmlk efLyéiency

HiC /'\\

H ...(12)

€H;etc. nmay be

The amounts of these bonding aids added differ
depending on the type of the bonding aild used, but
normally, as mentioned earlier, 0.001 to 15 parts by
weight is added with respect to 100 parts by weight of

5 - the silicone compound. The amount was made at least
0.001 part by weight since the effect of bonding is
not sufficiently 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 examplé, 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 welight 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



excel l.ent since they enable ordinary pressure steam vul cani zation, is
optimal . At this tinme, it is possible to use either one of the

p- met hyl benzoyl peroxi de and o-net hyl benzoyl peroxide or possible to 15

add both as the vul cani zati on agent. The anmount of the vul cani zati on agent
added is preferably, as nentioned above, 0.01 to 5 parts by weight with
respect to 100 parts by weight of the silicone conpound. This range is nade
preferable 20 because if | ess than 0.0} part by weight, the

vul cani zation becomes insufficient and the?f ubber strength declines, while
If nmore than 5 parts by weight, the resultant insulator conposition cures
too fast and the work efficiency in the series of steps 25 for

insul ating the caiddlers anake bendlesili®sne com‘gtﬁﬂnd ol Pk Ng the
i nsul ator conposition, the silicone conpound us the bonding aid and

vul cani zati on agapicakLz&hecwledgdt 2 Lok rb:EéiﬁﬂleD,r & hargddiradesroxBydeloi ng
this, an insulator conposition 5 of a cathode ray tube conprised of an

uncured sel f- adhesisedsithopaeticdber, canisoybtpereddeiidhis time, it is

preferable that the Wllians plasticity of the insulator conposition be

adj usted to 100 preféfabldi sAs Sebanplise of 4 htiadyl ipemoxldestimity is |ess

5 methylbenzoyl peroxide, o-methylbenzoyl peroxide, m-

methylbenzoyl peroxide, benzoyl peroxide, 2,4-
dichlorobenzoyl peroxide, octanoyl peroxide, decanoyl
peroxide, lauryl peroxide, etc. may be mentioned.
Among these, use of p-methylbenzoyl peroxide and o-

10 methylbenzoyl peroxide, which make the work efficiency
excellent since they enable ordinary pressure steam
vulcanization, is optimal. At this time, it is
possible to use either one of the 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 if 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.



10 ‘than 100, the releasability fromthe transfer nold is poor, while if
the Wllianms plasticity exceeds 300, though the releasability fromthe
transfer nold is good, nolding into a conplicated shape becones difficult.
15 As expl ai ned above, the insulator conposition of the first
enbodi ment is one conprised of a silicone conmpound to which is added a
bonding aid in a range where the bondability is effectively manifested and
the releasability fromthe transfer nold ed in the 20 nol ding step is
excellent and is one to which is added a ¥dl cani zati on agent in a range
where the rubber strength is good and the series of steps for insulating
the cathode ray tube can be perfornmed with a good work efficiency. Further,

since the WIllianms 2f{nen pﬂbaﬁbii_ﬁ'fﬂ ¥hbSiAghvat6f E6mpoMNtibANE phasticity
gi vi ng - 22 - a good releasability fromthe transter nold and enabling

easy nol di ng i ng21fcefigptompolineplubethe@npofadingnaid axarenely suited to
transfer nolding. Therefore, according to the first enbodinent, an 5

i nsul at or conposulcanizatabhaangeftwarehkpealeé@sbgnaectwtihrrebl bpsul at or
havi ng an excel |l ent rubber strength and of a desired shape for insulating
t he cat hode rayothbe knehdeeasBiydolhhgi tRrilshyahhknsubatder composition
5 of a cathode ray tube comprised of an uncured self-

adhesive silicone rubber can be obtained. At this

time, it is preferable that the Williams plasticity of

the insulgtor composition be adjusted to 100 to 300.

This is because 1if the Williams plasticity is less

10 than 100, the releasabllity from the transfer mold is
poor, while 1f the Williams plasticity exceeds 300,
though the releasability from the transfer mold is
good, molding into a complicated shape becomes
difficult.

15 As explained above, the ilnsulator composition of
the first embodiment is one comprised of a silicone
compound to which is added a bonding alid in a range
where the bondability 1is effectively manifested and
the releasability f£rom 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 anq 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



nmol di ng step and which enabl es the transfer nolding 10 step and the
followng folding step etc. to be carried out wwth a good work efficiency.
SECOND EMBODI MENT An insul ator conposition conprised of an uncured
sel f-adhesi ve silicone rubber of the second enbodi nent 15 differs from
that of the first enbodinment in that instead of a vul canization agent, a
cross-1linking agent, a platinum conpound, and a control agent are added.
That is, it is conprised of 0.001 to 15 pgrts by wei ght of bonding aid, 0.1
to 10 parts by weight of 20 a crossfl'ﬁkrng agent, 0.0001 to 1 part by
wei ght of a pl ati num conpound, and not nore than 1 part by weight of a
control agent added with respect to 100 parts by weight of the silicone
conpound and hag go¥¥l! i:@aﬁaasabaﬂic?i E¥omdiHe! efahoEdPnéd 308a 25
As the above cross-Ilinking agent, for exanple, a - 23 - polysiloxane
havi ng a hydr ogenaBl2fighaadgimsliing shtocancahpleknshape lotReul e may be
menti oned. As exanples, there are the organohydrogen pol ysil oxanes of the
fol | ow ng chem eehpbsitilbasisléxtieflefF4suibed to tréiBfer molding.
(CHerr])[err]SIO(SiO[err]-(SiO[err]-Si(CHerr])[err]

Therefore, according to the first embodiment, an

5 insulatdr composition is obtained which enables an
electrical insulator having an excellent rubber
strength and of a desired shape for insulating the
cathode ray tube to bhe easily obtained by the transfer
molding step and which enables the transfer molding

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

SECOND EMBODIMENT

An insulator composition comprised of an uncured

self-adhesive silicone rubber of the second embodiment

15 differs from that of the first embodiment in that
instead of a vulcanization 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



I - | CH err] CH err] ... (13) H H

CH3 H(CHerr])[err]SIO(SiO[err]-(SiOf[err] -Si(CHerr]) CHerr]

CH err] (14) The amount of this cross-1inking
agent added is, as nentioned above, preferably 0.01 to 10 parts by 10

wei ght 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 %9 parts by weight, bubbles etc.

occur in the insulator conposition and 15 the insulation property
declines - which is disadvantageous in obtaining an electrical insulator
for insulating a high voltage. - 24 - The above plati num conpound, a

conponent of t hgolysiiékahe CRAPLEGL 4 Ohy@Fogd® SE6RNBoRdE@drERta acts as a
catal yst for an addition reaction of hydrogen to the vinyl group of the
silicone conpousillbGent&tom in iPs0acDEYELE Ofdy Poé Vifehbkeamed anllsi S
conprised of, for exanple, chloroplatinic acid and its derivatives.
Preferably, theesamphésadtidre sarastke pbagaechadoygen OpdDPdiloxdneart by
wei ght with respect to 100 parts by weight of the silicone conpound. This
range is of the following chemical formulas (13) and (14).

H CH,

(CHa)3SI0—— (SI0);——(Si0);——Si(CHa)s

CH, CH,4 ...(13)

H H CHs H

(CH3)2Si0O——(Si0)3 (Si0) 44 Si{CHa3)2

CHj CHg ...(14)

The amount of this cross-linking agent added is,

as mentioned above, preferably 0.01 to 10 parts.by

10 welght with respect to 100 parts by weight of the
silicone compound. This is 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 insulatoi composition and

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

for insulating a high voltage.



10 . preferable because if |less than 0.0001 part by weight, the curing
beconmes sl ower and the curability otherw se beconmes poor resulting in tine
required for the curing and even if nmore than 1 part by weight, the
curability does not change, so there is a cost disadvantage. 15 As
the control agent, another conponent of the insulator conposition of the
second enbodi nent, for exanple acetyl ene al cohol and follow ng chem cal
formula (15) are typical. As expl ai ned abo¥§e not nore than 1 part by

wei ght with respect to 100 parts by 20 Tght of the silicone conmpound
Is suitable. This is because when nore than 1 part by weight, the curing
becones sl ower and di sadvantages arise |like the work efficiency in the

series of steps in thg,dredieib o 1&{&%@%&%&}&106& fifpdiiine Whe tid

particul ar, the 25 releasability fro e transfer nold, becomes poor.

- 25 - Note thatifddifl£E0% rdmPseéids o Y l%n&@ﬁlﬂfqﬁ.&ientﬁh&i@iﬁre it
I's possible to configure the 1 nsulator conposition by elimnating the

control agent fraend heatabysttfor CONROTRdltvh AfeddteLdie i hyidsybners . 5
However, by adding a control agent, there are the advantages that the

curing tinme can e adinl egkodh cofl ledidilcorte dumpowidaasll, tiand
furthernore | ong-term storage becones possible.

5 organohydrogen polysiloxane and is comprised of, for
example, chloroplatinic acid and its derivatives.
Preferably, the amount added is, as explained above,
0.0001 to 1 part by weight with respect to 100 parts
by weight of the silicone compound. This range is

10 preferable because 1f less than 0.0001 part by weight,
the curing becomes slower and the curability otherwise
becomes poor resulting in time required for the curing
and even if more than 1 part by weight, the curability
does not change, so there is a cost disadvantage.

15 As the control agent, another component of the
insulator composition of the second embodiment, for
example acetylene alcohol and following chemical
formula (15) are typical. As explained above, not more
than 1 part by weight with respect to 100 parts by

20 weight of the silicone compound is suitable. This is
because ﬁhen more than 1 part by weight, the curing
becomes slower and disadvantages arise like the work
efficiency in the series of steps in the method of
insulating the cathode ray tube, in particular, the

25 releasability from the transfer mold, becomes poor.



10 . H2C C Herr]C [err] [err] 15
\CH err] Herr]C ... (15 20
i nsul at or conposition of the second enbodi nent as wel |,

[err] [err]
When produci ng the
by kneadi ng the

silicone conpound plus the bonding aid, cross-linking agent, platinum
conpound, and control agent by a twin-roll or other kneader, an insulator

conposition is obtained 25 conprising an uncured sel f-adhesive silicone
rubber in - 26 - which the WIlians E'Q%tLCity is adjusted to 100 to
300. The insul ator composition of the second enbodi ment configured in this

way is one conprised of 5 a silicone conpound to which is added a
cross-linking agent in a range giving the desired hardness and an excel | ent
insul ation propgéte Emdt i héNCohBroli sderst Pl St Am WpELSHOL Nsbiorpsided i n a
range enabling curing at a suitable curing rate and to which a control
agent 10 | STheifeford, alt algcpowsitié e6d | Eghf iPurelrtie 1 ElHE6h

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 . HzC\
bc\
Hsc\sl o) /CHg
. _HC
o) S(:;
l I CHs
Si 0
/
15 4HC /\ /
H,C O—Si
Hsc / \
7/0 . CHs
H2C > o » (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



the release fromthe transfer nold. Further, in the ins
of the second enbodi nent as well, since the conposition
WIllians plasticity giving an excellent releasability f

ul ator conposition
Is adjusted to a
romthe 15

transfer nold and enabling easy nolding to a conpl ex shape, the conposition
Is extrenmely suited to transfer nolding. Therefore, according to the second

enbodi nent, a insulator conposition is obtained which c
suitable curing rate and is excellent in insulation pro
enabl es an electrical insulator of a desfr®® shape for
cathode ray tube to be easily obtained by the transfer
enabl es the transfer nolding step and the subsequent 25

ures at a 20

perty and which

i nsulating the

nol di ng step and
fol ding step

etc. to be perf Qies m)ﬂ&ﬁ%g\?l%esmioc}tg s Yt o TR

EMBODI MENT Next, an enbodi ne t
according to thggy.esent invention 5 w [l be explai
nmet hod of insulating a cathode ray tube using an electr

&
I nsul"at1 ng a cat hode ray tube

ned based on a
i cal insul ator

conprised of the insul OinHARGY tdoMpoitith fdf thedbcvafend enbodi nents.

In the nmethod of the present invention, first, as

embodiment configured in this way is 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 suited to transfer

molding.
Therefore, according to the second

insulator composition is obtained which

embodiment, a

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 etoc. to be performed with a good work



10 - -shown in Fig. 5 a nolding step is carried out for obtaining an

el ectrical insulator by using a transfer nold to nold the insul ator
conposition of the first and second enbodi nents into a predeterm ned sheet
shape. 15 Figures 5A to 5D are views for explaining the nolding
step of the method of insulating a cathode ray tube according to the
enbodi nent. 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 A-A #A Fig. 5A, Fig. 5Cis a plan view
of a state with one of the two mandrels in Fig. 5B renoved, and Fig. 5D is
a plan view of an electrical insulator taken out fromthe transfer nold.

Fi gures 6A and S pEferdégWs of an 25 el ectrical insulator obtained by
t he nmol ding step - 28 according to the first enbodinent. Figure 6Ais a

perspective view, anfgfre e@wsopEMEnpecti onal view along the line B-Bin
Fig. 6A. As shown in the figures, the transfer nold 50 is 5 configured

provided with a pl ungskt [oasl énbodiméht "®f ta IHetRod Bl fhsdlat a | over
nold 54. The |ower nold 54 and the nandrel 53 arranged above it forma
cavity correspopdithgdé orayetabé cicSob@indf téntive epidsert 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 is carried out for
obtaining an electrical insulator by using a transfer
mold to mold the insulator composition of the first
and second embodiments into a predetermined sheet
shape.
i5 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 staté 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



I nsulator 10 to be nol ded. The nmandrel is configured 10 by a

conbi nation of a pair of left and right nmandrel parts 53a and 53b. At the
top side of the pot nold 52 arranged above the mandrel is forned a concave
pot 52a to which the insulator conposition 10 is supplied. Further, a sprue
15 52b serving as an injection path for the insulator conposition 10a
Is fornmed at the pot nold 52 in a state reaching fromthe pot 52a to the
cavity 55 of the mandrel 53. An end of the éprue 52b opening at the | ower .
surface of the pot nold 52 becones a gate %2c™ 20 and enabl es the

I nsul ator conposition |Ca to be injected into the cavity 55. Further, the

| ower portion of the plunger nold 51 arranged above the pot mold 52 is

provided with a ddd6igBIng 4o Ahe SIE enmbodiMudt] IPAdudd g0 14 th thg pot

52a. 25 When nmol ding the electrical insulator 10 using

such a transfer gadghddkive IBlewd, ldEasky SeBlis Dfscttidma suldvw ciently
covering the cavity 55 is arranged between the |lower nold 54 and the

mandrel 53 and tdlonptthe®| Mide’ B-B ai aigpd exhove the mandrel 53. The 5
rel ease sheet 2 is conprised of, for exanple, a plastic film is provided
at one side of the olrsistesiielfActtlic dignrsd atthie MramyTbr smoldBEdAt the
time of 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 is formed a concave pot 52a to which the
insulator compositioﬁ 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



adhering the electrical insulator 10 to a stem base as expl ai ned bel ow. The
sheet 2 is also designed to 10 prevent deformation when taking out the
nol ded el ectrical insulator 10 fromthe transfer mold. Next, the insulator
conposi tion 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 conposition 10a is therefore injected into the
cavity 55 fromthe pot 52a via the sprue_Ség and the gate 52c. Then, after
holding this for a predetermined tine to cause it to cure, the shaped
article of the insulator conposition 20 10a, that is, an electrical

I nsul ator 10, is taken out fromthe transfer nold 50. One side of the

el ectrical insulstcd alOind¥aVintah ¥e,h £t @ $aRa e Yheat?S YPWL I N
Fig. 5D and Figs. 6A and 6B. Here, as an exanple of the electrica

insulator 25  arka mﬁﬂenw|ﬁvﬂl§jﬁtﬁ&@%émﬁ@§'i@ %ﬁxfg{aéi ns
- 30 - to which a high voltage is applie anong a plurality of em pi ns

provi ded on the stargen thelitefer Mdi@ SRIEnD ftHd el @Y s landi et or 10
is to be folded in the later nentioned folding step to the inside surface 5

of the tip hol degotomdihe 52 dn iarddiryet aibinm the hfanddedr 53r trnadhered to a
base of the stem base.

5 release sheet 2 is comprised of, for example, a
plastic f£ilm, is provided at §ne side of the obtained
electrical 1nsu1ator 10, and is removed at the time of
adhering the electrical iﬂsulator 10 to a stem base as
explained below. The sheet 2 is also designed to

10 pPrevent 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 1nto.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 l0a, 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 Fig. 5D and Figs. 6A and 6B.

Here, as an example of the electrical insulator

25 10, one for insulating between two adjoining stem pins



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.
rectangul ar 10 shape in a plan view and an adhesive portion 12 branched
into two fromone 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 nolded to a state wth the approximate 15 center in the

| ateral direction bulging out further than éts two sides as shown in Fig.
6B so that the folded portion wll mat ch" Wit h™t he curved inside surface of
the tip holder. After obtaining the electrical insulator 10 in 20 this
way, an adhering step for adhering the adhering portion 12 of the

el ectrical insul@ qimikh t Hiltth Ragicafe e 38 e, tai?rﬁma‘ NJIRRGIARY 2

folding step for folding the folding portion 11 of the el ectrical insulator

10 to the insi dofs e Hids igrodided Ui the Btem, Al mAlded.MA.sd; gures 7A
to 7C are explanatory views 31 - of the adhering step and the folding

step accordi ng tparAn oBhE ot fiidil Ankhliator NV I Vo Hoaded iide
stem base, while Figs. 7B and 7C are back views of Fig. 7A seen fromthe C

line direction. tie datieat feartioned fidldisigeBsteas &od3GheoAnsdldel GupRibd N t he
sanme way as
5 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

10 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

15 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

20 this way., an adhering step for adhering the adhering
porfion 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

25 are performed. Figures 7A to 7C are explanatory views



that in the related art showm in Fig. 2 is used, therefore the sane
conponents are given the sane reference nunerals in Figs. 7Ato 7C and

expl anations thereof are omtted. 10 Nanely, in the adhering step,
as shown in Fig. 7B, the adhering portion 12 of the electrical insulator 10
I s adhered to the back of the base 31 of the stem base 30 with the rel ease
sheet 2 facing up. At this tine, the adhering portion 12 of the 15

el ectrical insulator 10 is arranged at posiLtions of predeterm ned pin

t hrough hol es 35 through which high volfaég use stempins will be inserted,
the folding portion 11 is arranged in a state extending to the tip hol der
32 of the stem base 30, and the adhering 20 portion 12 is adhered to

the positions obftfRePa&HELERF BLEpPAAAt BHOULHLADhGSsBEp | Acébrisgate. At
the tine of adhesion, a predeterm ned pressure is applied to the electrical

i-nsul ator 10 fram efpsainestsheeguret PANBYCai petspetttié Apaw N6t the stem
base 30. 25 Then, the sheet 2 is peeled off. - 32 - Next, the

el ectrical insustémrbdSel, SwnikeSkilgs0o 3IBrandhy¥enadetback shepe. oBy
straightening out its shape, the subsequent folding step can be nore easily
perfornmed and thegfovai agepofromnthé Cf 1ihe éiretticnl Note that for
5 the stem base 30, one structured in the same way as

that in the related art shown in Fig. 2 is used,

therefore the same components are given the same

reference numerals in Figs. 7A to 7C and explanations

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 is 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 f£it tight against the stem base 30.

25 Then, the sheet 2 is peeled ofEf.



5 - knsulator 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 electrica

I nsulator 10 is adhered to the stemis perforned. Figures 8A and 8B are
views of the state of the stem base 30 gtégcbed to 15 the stem Figure
BA is a perspective view, while Fig. 8B i5"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 iM&xE) the SPIBLFLERDNEKE S DS A0/ el Igesse® €6f erence
nunerals in Figs. 8A and BE and expl anations thereof are omtted. At the

time of attachiggraightésnobasetsOshapd hepytetraghtdreing eoapiss 21 of the
stem 20 are inserted 25 t hrough the pin through holes 35 of the stem

base 30 - 3%haped the suliséquést hBdIding tdisep i gah BalaioB. eds by hi gh
vol tage use stempins 21 are nmade to be held in the stem pin hol der 33.
After the attagherefidrmédicand cthe folding portion 11 of the electrical
5 insulator 10 can be reliably arranged at the desired

position. Then, as shown in Flg. 7C, the folding step

for folding the folding portion 11 of the electrical

insulator 10 extending to fhe 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 fhe line D-D in Fig. 8A.
As a stem, one configured in the same way as in 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



base ‘30 i s 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 enbodi nent, since the electrical insulator 10 is obtained by
transfer 10 nol di ng the insulator conposition 10a, the di sadvantage of
mat eri al | oss does not occur unlike the related art for obtaining an

el ectrical insulator by using a die set o% nol ding tool. Further, due to
the transfer nolding, the electrical i nSuPdtor 10 can 15 be easily
produced in a shape matching with the conplicated shapes of the stem 20 and
stem base 30 of the cathode ray tube 1. Further, at the time of adhering

the el ectrical AsmgutRé otig 023 014 hgeD@Cin Ofnd NeL PSS @ 0f2 | NE1LS4 oM 20

base 30, since the folding portion 11 is arranged in a state extending from
the positions dighevdlfagd @s@hst@hesisd 1D 46 hade hed dse E1@nth si nce

the folding portion 11 of the electrical insulator 10 extending to the tip
hol der 32 is fotifedstémtfitn i HSlder S36 [ ket e attddlomdn®, hehslesteam prior

to attaching the stem base 30 - 34 - to the stem 20, entrainnent of air
can be suppressiedse®n bétbohdad afd SéciirddSEo 3thé ostdme 20 ey 20.
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 arf 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



‘Accordingly, it is possible to prevent the insulation property between the
stem pins 21 fromdeclining due 5 to the entrained air, therefore the
el ectrical characteristics can be brought out 100 percent and a cat hode ray
tube 1 of a high reliability inproved in the bonding strength of the stem
20 and the stem base 30 can be realized. 10 Bel ow, exanples and a
conparative exanple will be explained. Exanple 1 0.5 part by wei ght of the
bondi ng aid shown in the above fornula ( 2 V8s added to 100 parts by wei ght
15 of a silicone conmpound (75 parts by wei ght of nethylvinyl

pol ysi | oxane conprised of 99.85 nolt of dinethylsiloxane and 0.15 nol % of
nmet hyl vi nyl si | oxane and havi ng an average pol yneri zati on degree of 8000 and

25 parts by weir@ghttndf dtéede, ldodraiiiniedde off @Al &atlbe sudpredsyeEt hyl
di sil azane and having a specific surface area of 200 n2/g), 1.3 parts by

wei ght of p- meben kanzeHinene daetfpdeeniedod RnRS stexiil20ani zat i on
agent, and the m xture was kneaded by a twin-roll to obtain an insul ator

conposi tion foActoddinglyatitodss pHsdible tbheréventamhep limsulatiorof the
- 35 - conposition was 200. .

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 disilazane 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



Thi s i asul ator conposition was nolded into the shape of Fig. 6 by transfer
nol di ng, whereupon an el ectrical insulator could be obtained w thout any 5
material |oss due to generation of waste etc. Subsequently, the adhering
portion of the electrical insulator was adhered to the stem base, then the
el ectrical insulator was pressed to straighten out its shape, the folding
portion extending to the tip holder 10 of the stemwas folded to the

i nside surface of the tip holder, then thg stem base was attached to the
stem of the cathode ray tube, this was pr 2sed by a pressing force of 1
MPa, and the entire cathode ray tube was heated in a heating chanber at
100[err]C for 10 15 m nutes to bond and secure the stem base to the

stemto achi evecompestin wesVeee. t he hi gh voltage use stem pins. The
bondi ng strength of the stembase to the stemat this tine was a high 3

MPa. Further, voltagehi®sing@labélr c6ompesititoni s idi@e® LisEo stipen 20
pins to test the insulation withstand voltage. As a result, the insulation

breakdown vol t agltap@so85Fky. &My etirassfer |mcEdig |} hehéreupoi cin
conposition. Exanple 2 1.0 part by weight of the bonding aid shown in 25
t he above for mere¢ti2icahsinshkbaltén dodldasé solyained wbthout 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 weight of the bonding aid shown in

25 the above formula (12) was added to 100 parts by



wei ght- of a silicone conmpound (76 parts by weight of nethylvinyl

pol ysi | oxane conprised of 99.85 nolt of dinethylsiloxane and 0. 15 nol % of
met hyl vi nyl si | oxane and havi ng an average pol yneri zati on degree of 8000, 5
20 parts by weight of fumed silica surface treated by hexanethyl disilazane
and having a specific surface area of 200 n2/g, 2 parts by weight of
bengara, and 2 parts by weight of carbon black), 2 parts by weight of the
cross-1linking agent shown in the above fo la 10 (14), 0.01 part by
wei ght of chloroplatinic acid as a platT ‘conpound, and 0. 005 part by

wei ght of the control agent shown in the above formula (15) were bl ended
in, and the m xture was kneaded by a twin-roll to obtain an insulator

conposi tion fored gt e AV ilbdne odnfdtndl e 6 Wartdbydhadlgntl tag of the
conposition was 250. This insulator conposition was nol ded into the shape

of Fig. 6 by tmatHyarviiydigilys4:RiH0 b oMpralstid 0£C 39 igsswaalorogcoul d be
obt ai ned wi t hout any 20 material |oss due to generation of waste etc.

Subsequent |y, taisherdiard NGHHA0IE it @ . 151eodl e G meAhyIRGWyAlsAr dsmerdher ed
to the stem base, then the electrical insulator was pressed to straighten

out its shape, an@e Havtidig) G lvidryee dodlierg Zat iidie degreeoloders oo, of
the stemwas folded to the inside surface of the
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 éhown 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 materlial 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 préssed 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



- 37'-+tip holder, then the stem base was attached to the stemof the
cat hode ray tube, this was pressed by a pressing force of 1 MPa, and the
entire cathode ray tube was heated in a heating chanber at 900C for 20 5
m nutes to bond and secure the stem base to the stemto achieve insulation
bet ween the high voltage use stem pins. The bonding strength of the stem
base to the stemat this tinme was a high 3.5 MPa. Further, voltage was _
appl i ed across the high voltage use steg1é? _ pins to test the insulation
wi thstand voltage. As a result, the insulation breakdown voltage was 35 kV.
There was no | oss of the insulator conposition. Conparative Exanple 2.0
parts by wei ght of y-glycidoxypropyl- 15 tri met hoxysil ane was added to
100 parts by wetghth@#fddr si thé®NEhé P& Bhde i d Brddh®i 1 tr1d
met hyl vi nyl pol ysi | oxane conprised of 99.85 nol % of di nethyl sil oxane and
0. 15 nol % of nedfeth Vo yiisé | CxEGaE NEay AMiBE), athBY GF s S By ad i on
degree of 8000 20 .and 25 parts by weight of funed silica surface
treated by hexapbddyingli Soreg ae RBrMPHAVAIY the pactire catHale waga of 200
mMerr]/g), 1.5 parts by weight of 2,4- dichlorobenzoyl peroxide was bl ended
in as a vul canitashe orasigsedtednth td cheabing eclydnbdan et 3D Tty o’ 20
twn-roll to obtain an insulator conposition for. a

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-

i5 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 polymérization 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



- 38 '--cathode ray tube. This insulator conposition was processed into a

t ape shape having a thickness of 1 mMmmand width of 1.5 nm by an extruder
and punched out to the shape of Fig. 5 6 using a punch to obtain an

el ectrical insulator. The loss of the insulator conposition 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 porti9n3§x§ending to the tip hol der of
the stemwas folded to the inside surface”of the tip holder, then the stem
base was attached to the stemof the cathode ray tube, this was pressed by
a pressing force of 1 MPa, and the entire cathode ray 15 t ube was
heated in a heaidfioddar®et@be 1000C for 10 minutes to bond and secure the
stem base to the stemto achieve insulation between the high voltage use

stem pins. The bondimgistissglédteF édifpssERLdRHasd pidesdadn fitd has tine
was a |low 0.7 MPa. Further, 20 vol tage was applied across the high

vol t age use st erape Néhape tiesdihdeca i thiklaiess oF thymdhd aridge. ofASL a5
result, the insulation breakdown voltage was 15 kV. A decline in the

i nsul ati on propmttly vas eeerudenpaid nounchidd tdet abe viehdxshigpesofl Bigl. 2. 25
It was confirmed fromthe results of the above
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 bondiﬁg 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 iﬁsulation property was seen comparing
with the above Examples 1 and 2.

25 It was confirmed from the results of the above



- 39'-- that, according to the nethod of insulating a cathode ray tube and
the insul ator conposition for a cathode ray tube of the enbodi nents,
possible to obtain an electrical insulator without |oss of the insulator 5
conposition and possible to realize a cathode ray tube having an inproved
bondi ng strength of the stemand the stem base and an inproved insul ation

it is

property between the stem pins. Sunmari zi ng the advantageous effects of the
10 i nvention, as expl ai ned above, apqﬂ%ang to the method of insulating
a cathode ray tube according to the present enbodi nent, since an electrical

insulator is obtained by transfer nolding of the electrical insulator
it is possible to produce an 15 el ectrical insulator

conposition,

wi t hout | o0ss byneitf,i GcRivdadnds ited thiee miteeld ioFalinstdatdng’ aC tdwdd on.
Further, since it is possible to easily forman electrical insulator
shape mat chi ng peiyt Redbee an@ e 1nmaiet ot compodition Fate adicarhodehode ray
tube by the transfer 20 nol ding and further since the electrical
i nsul ator i s adiayr echhie0 dfhechet embvakimentst he tstiz posistibliehdop@biiadm of t he

el ectrical insulator extending toward the tip hol der

is folded to the

into a

I nsi de surface aof elleetinipdloliteulmtioor widhautadoisisg oifhdhst dmsiudsdam t he

stem 25
5

10

15

20

25

It Is possible to attach the stem base to the stem
composition and possible to reallize 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 6f the
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 possible to produce an
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
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,

it is possible to attach the stem base to the stem



- 40 --without air entrainment. Accordingly, a cathode ray tube wherein the
stem and the stem base are strongly bonded and the insul ation property

bet ween the high voltage use stempins is high can be realized. 5

Further, according to the electrical insulator conposition for a cathode
ray tube according to the present invention, by using a silicone conpound,
it is possible to obtain an electrical insulator conposition having a good
rel easability froma transfer nold, easy &Q to be nolded into a conpl ex
shape, easy to handle, and otherw se well *suited to transfer nolding and
further having an excellent rubber strength, a property of curing at a
suitable curing rate, and an excellent insulation property. Accordingly,

this electricalyilfhout A1 UbrRéLd1GREROS| ASOrDPIPES £Xd416de Rif ective
for realization of a cathode ray tube inproved in the bonding strength of

the stem and t hgutsé aihdxein atlte | SHER VAR | thd Netdm DU | Ofe HaR®idYy bet ween
the high voltage use stem pins by working the nmethod of 20 I nsulating a

cat hode ray tulsomied hendbtlve inmserdtion pidmeitintbdtived eganthiglvention is
not limted to the above enbodi ments and includes nodifications within the
scope of the clwoltsage use stem pins is high can be realized.

5 Further, according to the electrical insuiator
composition for a cathode ray tube according to the
present invention, by using a silicone compound, it is
possible to obtain 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 sulited to transfer molding and further
having an excellent rubber strength, a property of
curing at a sultable 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.



- 41 - - VWat is clained is: 1. A nmethod of insulating a cathode ray tube
for 'insul ati on between stem pins using an electrical insulator when
attaching to a stem which is provided 5 at the cathode ray tube and
has a tip and stem pins projecting therefrom an insulating stem base,

whi ch conpri ses a base through which pin through holes are fornmed and has
provi ded projecting fromthe front surface thereof a tip holder, in a state
with the stem 10 pins inserted through the pin through holes and the
tip held in the tip holder, said nethod COﬁﬂrFsing the steps of: nolding an
el ectrical insulator conposition conprising an uncured sel f-adhesive
silicone rubber 15 into a predeterm ned sheet shape by using a transfer
mold to obtain agnhgkeskr Lgaimb@sykator, arranging the electrical insulator
in a state extending fromthe positions of the pin through holes on the

back of the base of the stgnmBeheat 8ft ifisdlatingt APchehdae pag edbering it
to the back of the base, folding back the portion of the electrical

i nsul ator extendgpg iAsthatibA bBetdeent stéhepinsi dsifyrdnacelabtiisali p
hol der, and attaching the stem base to the stem 25 2. A nethod
of insulating a gakhivdeorayheibatéaching to a stem, which is provided
5 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 projecting from the front
surface thereof a tip holder, in a state with the stem
10 pins inserted through the pin through holes and the
tip held in the tip holder, sald method comprising the
steps of:
molding an electrical insulator composition
comprising an undured self-adhesive silicone rubber
15 into a predétermined sheet shape by using a transfer
mold to obtain an electrical insulator,
arranging the electrical insulator in a
state extending from the positions of the pin through
holes on the back of the base of the stem base to the
20 tip holder and adhering it to the back of the base,
folding back the portion of the electrical
insulator exteﬁding to the tip holder to the inside
surface of the tip holder, and
attaching the stem base to the stem.

25 2. A method of insulating a cathode ray tube as

A



- 42 - set forth in claim1, further conprising, between the step of
adhering the electrical insulator and the step of folding back the
extending portion of the electrical insulator, a step of pressing the 5

el ectrical insulator to straighten out its shape. 3. An el ectrica

I nsul at or conposition for a cathode ray tube conprising an uncured

sel f-adhesive silicone rubber, which conprises, with respect to 100 parts
by wei ght of a silicone conmpound, 0.001 to,15 10 parts by weight of a
bonding aid and 0.01 to 5 parts by wei ght % a vul cani zation agent and has
a Wllians plasticity adjusted to 100 to 300. 4. An el ectrical insulator
conposition as set forth in claim3, wherein the vul cani zati on agent 15

conpri ses an or gy CeRHF WX Glaim 1 AFEMAEY IdoMpriSid! Wett@EntHd on as
set forth in claim4, wherein the organic peroxide conprises a diacyl

peroxide. 6.  Aitey G5t Arinyy Wi Bleatisdl iibulateat ad the fotdf in
claimb5, wherein the diacyl peroxide conprises at |east one of

p- met hyl benzoy! grerexi dendgshék NEidYeBsvadig peortdiaie.off .the An el ectri cal
i nsul ator conposition as set forth in claim3, wherein the silicone
conmpound electrical insulator, a step of pressing the

5 electrical insulator to straighten out its shape.

3. An electrical insulator composition for a
cathode ray tube comprising an uncured self-adhesive
silicone rubber, which comprises, with respect to 100
parts by weight of a silicone compound, 0.001 to 15

10 parts by weight of a bonding aid and 0.01 to 5 parts
by weight of a vulcanization agent and has a Williams
plasticity adjusted to 100 to 300.

4. An electrical insulator composition as set

forth in claim 3, wherein the vulcanization agent
15 comprises an organic peroxide.

5. An electrical insulator composition as set
forth in claim 4, wherein the organic peroxide
comprises a diacyl peroxide.

6. An electrical insulator composition as set

20 forth in claim 5, wherein the diacyl peroxide
comprises at least one of p-methylbenzoyl peroxide and
o-methylbenzoyl peroxide.

7. An electrical insulator composition as set
forth in claim 3, wherein the silicone compound

25 comprises a material mainly comprised of

N



25 ~conprises a material mainly conprised of - 43 -

di or ganopol ysi | oxane. 8. An el ectrical insulator conposition as set forth
in claim7, wherein the diorganopol ysiloxane is one of a degree of
pol yneri zation of 100 to 10, 000. 5 9. An el ectrical insulator

conposition for a cathode ray tube conprising an uncured adhesive silicone
rubber, which conprises, with respect to 100 parts by weight of a silicone
conmpound, 0.001 to 15 parts by wei ght of ﬁ bonding aid, 0.1 to 10 parts by
10 wei ght of a cross-1linking agent,” 3 0.0001 to 1 part by weight of a
pl ati num conpound and has a Wllians plasticity adjusted to 100 to 300. 10.
An el ectrical insulator conposition as set forth in claim9, wherein |ess
than 1 part by sdsfdndpolysifxdh&gOntrol agent is added with respect to
the 100 parts by wel ght of the silicone conpound. 11. An electrical

i nsul ator conpositiag, as metefsdtinddn Cir?éﬂm&oﬂwtﬁfngiéhﬂmxﬁidé 9:7:1
conpound conprises a material mainly conprised of 2

di or ganopol ysi | fosne. 1d 2o1d¥in €} £Giléxatn | #le!| Bl W gaBPUIS) 1 Xokatfe SBE forth
in claim21l, wherein the diorganopol ysiloxane is one with a degree of
pol yneri zati on diie 1d¥ 4 Addgrdd bf polymerization of 100 to 10,000.
5 9. An electrical insulator composition for a
cathode ray tube comprising an uncﬁred adhesive
silicone rubber, which comprises, with respect to 100
parts by weight of a silicone compound, 0.001 to 15
parts by weight of a bonding aid, 0.1 to 10 parts by
10 welght 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.

10. An electrical insulator composition as set

forth in claim 9, wherein less than 1 part by weight
15 of a control agent is added with respect to the 100
parts by weight of the silicone compound.

11. An electrical insulator composition as set
forth in claim 9, wherein the silicone compound
comprises a material mainly comprised of

20 diorganopolysiloxane.

12. An electrical insulator composition as set
forth in claim 11, wherein the diorganopolysiloxane is
one with a degree of polymerization of 100 to 10,000.

13. An electrical insulator composition as set

25 forth in claim 9, wherein the cross-linking agent

O



13. An.electrical insulator conmposition as set 25 forth in claim?9,
wherein the cross-1|inking agent - 44 - conprises a polysiloxane having a
hydrogen atom bonded to a silicon atomin its nolecule. 14. An el ectrical

i nsul at or conposition as set forth in claim13, wherein the polysil oxane
conprises 5 an or ganohydr ogen pol ysi | oxane.

- 44 -

comprises a polysiloxane having a hydrogen atom bonded
to a silicon atom in its molecule.

14. An electrical insulator composition as set
forth in claim 13, wherein the polysiloxane comprises

5 an organohydrogen polysiloxane.

L



