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RAY TUBE,5 BACKGROUND OF THE INVENTION ' 1. Field of the Invention TheAuG 2002
present invention relates to a nethod of insulating a cathode ray tube used
for electrical equi pnent having high voltage el ectrodes, in 10 particul ar
col or tel mm“ﬂmmmmmw vers, video and conmputer nonitors, etc., applied to

t he i nsul &L n stempins to which a high voltage is supplied and to
an el ectri cal sgogagul at or conposition far a cathode ray tube u “““\

i nsul ati on between high 15 voltage stem pjns of a cathode rammmmmwm

bet ween ot her electrodes to which a high Voltage is supplied. 2., e
Description of the Related Art Cenerally, as shown in Figs. iB and 1C, a
stem20 is integrally attached to a neck of a cathode 20 ray tube by fusing
toget her the gl pegHOD bF PRSURASINGARATHODEJRAYS THBEUAND! ReEeRTedge of the
neck la. A stembase 30 is attached to the stem 20. The stem 20 i s provi ded
with a plurality of INSOULATOR 2OMRPDSITIIONEFORhEATHOPEYRAY TUBE ectrodes in
a predetermned pin 25 circle shape and with a tip 22 projecting fromits

, - 2 ~ 4 ~~ center portion. Note that the illustration of the stem pins
21 is omtted in Fig. 1C. The stem base 30 is made of a pol ycarbonate

-

5 BACKGROUND OF THE INVENTION
) 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

10 particular color television receivers, video and
computer monltors, etc., applied to the insulation
between stem pins to which a high voltage 1s supplied
and to an electrical insulator composition for a
cathode ray tube used for insulation between high

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

2. Description of the Related Art
Generally, as shown in Figs. 1B and 1C, a

stem 20 is integrally attached to a neck of a cathode

20 ray tube by fusing together the glass at is periphery
and the glass around the end edge of the neck la. A
stem base 30 1s attached to the stem 20. The stem 20
is provided with a plurality of stem pins 21 at its
periphery serving as electrodes in a predetermined pin

25 circle shape and with a tip 22 projecting from its



or other plastic having an excell ent
as showmn in Figs. |A 1B, and - 2, a circular base 31, a tip holder

insulating 5 property and conpri ses,

b0 AlUS 22

provl ded ‘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 holder 32 for

hol ding the high voltage stempins 21, and a skirt portion 34 extendi'ng

downward fromthe periphera
corresponding to the -stempins 21, with

edge of the base 31. The base 31 is forned,
in through holes 35 through which

15 the stempins 21 are inserted at the tine of attaching the stem base 30
to the stem20. As a nethod of the related art for electrical insulation

bet ween the stem pins 21 of the stem 20 to which the stem base 30 is
attached, a 20cesthodpofrtibher potiengham €hechlilGatriamivhab@r thQ@ skewn in
Figs. 3A and 3B between the stem 20 and the stem base 30 as shown in Fig.
1B i s known. Thénel 28t iscamithed anoFig0 ne.fornmed as a thick di sk shape
and is forned at its center portion with a tip through hole 25 41 for
inserting the tip 22 of The stem B@seF30t her made of3a poldyhaldBoBppe pin

t hrough hol es 42 through which al

vol t age stem pPRsohher| pdastd¢ hevihg ehnexcklpeati Agpsufetdéhgctri cal
insulatog 40 on the stem 20 are formed corresponding 5 to the stem pins 21.

10

15

20

25

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
part of a side wall of the tip holder 32 for holding
the high voltage stem pins 21, and a skirt portion 34
extending downward from the peripheral edge of the

base 31. The base 31 1s formed, corresponding to the

wstem pins 21, with pin through holes 35 through which

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

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

of the stem pins 21 including the high



The electrical insulator 40 is prepared by, for exanple in Japanese

Unexami ned Patent Publication (Kokai) No. 8-111191, extruding inlé AUGLaR
shape a viscous electrical insulator conposition conprising 10 100 parts by
wei ght of a silicone conmpound having an el ectrical insulation property plus
2 parts by weight of a silane coupling agent and 1.5 parts by weight of an
organi ¢ peroxide (hereinafter referred to as the "insul ator conposition")
and punching out a disk shape 15 using a die set. Further, Japanese

Unexam ned Patent Publication (Kokai) No., 7-94100 di scl oses a nethod of

obtaining an electrical insulator by nolding a viscous insulator conprising
a silicone conpound simlar to the above publication into a flat plate of a
| arge 20 area and punchi ng out di sk shapes by a nolding tool. In both

publ i cati ons, ffiir sthrdugh diclods i £AltHreigatwiiic) SIOWE ithd-igtemtA i S
adhered to the back of the base 31 of the stem base 30 shown in Fig. 4B as
shown in Fig. pA@s Rienndlhsligienils nsldhl varledges evtteand nd rmrigh t he pin

t hrough holes 42 of the electrical ~ ~r AUG ~ insulator 40 and the pin
t hr ough hol es 3G egftahattthm bugee 3E pleaing tihe 2 dectrisal t ed t hrough t he
tip through hole 41 of the electrical insulator 40 and the tip hol der 32 of
t he stem base i3FuliatathA0 simithe tatens 20 ane farmeol icprnaspddting the stem
20 of the cathode ray tube 1, then pressed and heated to bond it so as to
achi eve el ect ticibg EhamRIRS Fhween the stem pins 21. Summari zing the

problens to be solved by the ZO present invention, in the inventions
di scl osed in The electrical insulator 40 1s 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 organic peroxide (hereinafter referred to as the
"insulator composition”) and punching out a disk shape

15 using a die set. Further, Japanese Unexamined Patent
Publication (Kokai) No. 7-94100 discloses a method of
obtaining an electrical insulator by molding a viscous
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 is adhered to the back
of the base 31 of the stem base 30 shown in Fig. 4B as
shown in Fig. 4C. Then, the stem pins 21 are inserted

25 through the pin through holes 42 of the electrical



Japanese Unexami ned Patent Publication (Kokai) Nos. 8 111191 and 7-94100,
however, since both punch out disk shapes from an insul ator COHP%S“QégﬂROf
a tape shape or a flat plate shape by a die set or a nol di ng tool’, e
portion remai ning after punching becomes wasted, that is, there is a

di sadvantage of a |oss of the material |oss. Al so, because the disk is
produced by punching, it is difficult to nold the electrical 20 insulator
into a shape corresponding to a conplicatedly shaped stemor stem base of a
cathode ray tube. As a result, it ends up,allowing air to becone entrained
between the stem base and the stemat the tinme of attaching the two. Wen
air is entrained, 25 disadvantages are caused such as a decline in the -
5 ~ 4 AUG ZG-, insulation property between the stempins 21 due to the
entrai nerd airinsmlahabi #0t gnotHeapiAuth#OQgRf hblEse8SChEi 68L stem

characteristics of the cathode ray tube, and insufficient bonding force
between the stleasé 3fdab@etBeemipase. idoinséhoéastnsugh tBediificult to
nold an electrical insulator into a conplicated shape in the related art as
expl ai ned abovehrewmgk| kelei ¢l ofnthéatbectticabsinstiatdy dbeasanensi ze as
t he base
tip holder 32 of the stem base 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 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 1s 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



10 of the stem base has been prepared to provide insulation between all
stenlplns projecting fromthe stem However, in actuality, it is pq35|ﬁ
to achi eve sufficient electrical characteristics of the cathode ray td
just insulation between the high voltage 15 stem pins anong the plurallty
of stem pins. SUMVARY OF THE | NVENTI ON An object of the present invention
is to provide a nethod of insulating a cathode ray tube enabling 20
production of an electrical insulator without |oss by efficiently using the
el ectrical insulator conposition. Anothersobject of the present invention
is to provide a nethod of insulating a cathode ray tube 25 enabling easy
nol ding of an electrical insulator into ~~~u~ _~t - 6 a shape
corresponding to a conplicatedly shaped stem-and stem base of the cathode
ray tube by transhéatiohdpmrgpamdyt betekgnenakl shgmaptiachrentivef tbhe stem
base to the stemw thout entrainnent of air. .. 5 ~ A still other object of
t he present intbet eotriadned aipr,ownddnabidli¢yt tiocdirawnsultatl®O2cofpositi on
for a cathode ray tube which is very effective in realizing a cathode ray
tube i nproved thebedéctgichlt chageeteandtibs ofecthipacathodei mpyoved in the
i nsul ation property 10 between the high voltage stem pins by the above
met hod tube, and insufficient bonding force between the stem

5 and the stem base.

Note that since it 1s 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

10 of the stem base has been prepared to provide
insulation between all stem pins projecting from the
stem. However, 1in actuality, it 1s possible to achieve
sufficient electrical characteristics of the cathode
ray tube by just insulation between the high voltage

15 stem pins among the plurality of stem pins.

SUMMARY OF THE INVENTION

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

20 production of an electrical insulator without loss by

efficiently using the electrical insulator
composition.

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

25 enabling easy molding of an electrical insulator into



of insulating a cathode ray tube. According to a first aspect of the

present invention, there is provided a nethod of insulating a cathode ray
tube for "insul ati on between stem pins 15 using an el ectrical insulgwmAUHmﬂnl
attaching to a stem which is provided at the cathode ray tube and has a
tip and stempins projecting therefrom an insulating stem base, which
conpri ses a base through which pin through holes are forned and has

provi ded 20 projecting fromthe front surface thereof a tip holder, in a
state with the stem pins inserted throughgthe pin through holes and the tip
held in the tip holder) conprising the steps of nolding an el ectrical

i nsul at or conposition conprising an uncured self 25 adhesive silicone

rubber into a predeterm ned sheet 14 AUG 2002 shape by using a transfer
nol d to obt ai na ashapectorrespondihat bo, aacompiicgteédby esleaped catemnsul at or
in a state extending fromthe positions of the pin through holes on the

back of the baardo$temebasenpbatketcathedé ray tabeeby abdamsifiering it to

t he back of the base) fol ding back the portion of the electrical insulator
extendi ng to theldipghandckhepeblicenabltiegsatrtacknenttdt the sbémer, and
attaching the stembase to the stem 10 According to the above aspect of

the present inR@%e|bn, theekemnwithewntientrabmuent opf cobPosition i s nol ded
by using a transfer_nold (hereinafter the nolding will be referred to as
"transfet nol di ng")Ptdtbbt aPEhar ebdectiehl thaseresept imeertiennbs|oss of
15 the electrical insulator conBosition such as when obtai ning an
el ectrical inst?RBPVEIe 2P ngle HF%cé%t15?“%%?%?nﬁ°TB%*?t¥?%og°Hu% to the

transfer npldig B ié becongs. possible to easilg nold the electrical
i nsul ator into % ke 5er%%gfﬁggoﬂﬁiﬁ% 13 YgEY 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 the 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 thereof a tip
holder, in a state with the stem pins inserted through
the pin through holes and the tip held in the tip
holder, comprising the steps of molding an electrical
insulator composition comprising an uncured self-

25 adhesive silicone rubber into a predetermined sheet



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

Further, since the electrical insulator is arranged in a state extending
fromthe positions of the pin through holes toward the tip hol der when
adhering it to the back of the base of the stem base, 25 and since the
portion of the electrical insulator - s "I I, AUG 2002 exten&é to the
tip holder is folded back to the inside surface of the tip hd g@?or to
attaching the stembase to the stem the entrainnment of air can be
suppressed at the time of attaching the_stembase 5 to the stem According
to a second aspect of the present invention, there is provided an

el ectrical insulator conposition for a cathode ray tube conprising an
uncured sel f-adhesive silicone rubber, wherein the 10 uncured sel f-adhesive
silicone rubbeshapapbysesing ahtraapfetr nold0Bopabtaihyancegbtteofical
silicone compound, 0.001 to 15 parts by weight of a bonding aid and 0.01 to
5 parts by wei ghsudhtarvubecrazangdngothegeidecamdchdsiasMilhtpandnphasticity
adjusted to 100 to 300. 15 According to the above aspect of the present

i nvention, sinetate0extepdibgpfrom bhewpoghtiohsaolfottengini hrougtided to
the silicone congound, an electrical insulator conposition achieving a
bondabi l ity ef hedesvepythadbagki af Zheckesk| efit the s&pwababel teytheom t he
transfer nold when used for transfer nolding can be obtained. Al so, since
0.01 to B part $iByhedAgk: 2pA adhgrdagi 14t tenthgehacksofid§be, Pageel ectrica

i nsul ator conpagsition having an excell ent rubber strength and_enabling work
usihg this 25 EP&BiPEcRRKN BFaPBFt&8ﬁp8§|FPSne?SCEEiﬁéﬁf6Pﬁ§&aﬁPFh ~ 4r
AUG 202 _ ood rk effi |en bt ai ned, Furthernore, since the
Compos, tTon TsSAAFRSLEd £6 &bey Fipahel fPsstpcrty pside suiase Ohe

rel easabi Ity (gm (e, Loqnsl e LY Lo 8Gekhe"edie0a48' 18 Lhig o ectrical

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



5 conposition for transfer nolding and the conposition can be easily nol ded
into a conplicated shape. Accordingly, an electrical insulator conp05|t|on
conprising a silicone conpound to which an adhesive and vul canitAaAUS ent
are added in the above ranges 10 has an excellent releasability froma
transfer nold, is easily nolded into a conplex shape, is easy to handl e and
is otherwise extrenely suited to transfer nolding, and has an excell ent
rubber strength. According to a third aspect of the present 15 invention,
there is provided an electrical insulatorgconposition for a cathode ray

t ube conprising an uncured adhesive silicone rubber, wherein the uncured
adhesi ve silicone rubber conprises, with respect to 100 parts by wei ght of
a silicone conmpound, 0.00l to 20 15 parts by weight of a bonding aid, 0.1
to 10 parts byemtiegdingf te ¢hessilpi hbildgragentpolded BacOtot &@hd part by

wei ght of a platinum conpound and has a Wllians plasticity adjusted to 100
to 300. Accordingitle sshefalcevefaspectipf hbdepr prdotr 20 antachiog, since
0.001 to 15 parts by weight of a 14 AUG 2~2 - 10 bonding aid is added to
the silicone cthpostem hasel ¢ot thealstemsultheoentrapogentonfaahreeang a
bondability effectively and having an excellent releasability fromthe
transfer nold heesuppaessed Btt thestdmenoifdatfachinge thet stemdbasgeso, since
0.1 to 10 parts by weight of a cross-linking agent is added, an el ectrical

i nsul at oP conp6§|FhGnS%&m -ng a predeternined hardness and an excel |l ent

|nsulat|on property can be obtained and, since 0.0001 to 1 part
According to a second aspect of the present

invention, there is 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 welight 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
electrical insulator composition achleving a
bondability effectively and having an excellent

20 releasability from the transfer mold when used for
transfer molding can be obtained. Also, since 0.0l to
5 parts by weight of a vulcanization agent is added,
an electrical insulator composition having an
excellent rubber strength and enabling work using this

25 electrical insulator composition to be performed with



10 by wei ght of a platinumconpound is added, an electrical insulator
conposi tion which cures by a suitable curing rate can be obtai ne,dt ﬁér}aﬁ:r
since the conpound is adjusted to a Wllianms plasticity of 100 to , e
rel easability fromthe transfer nold 15 is excell ent when using the

el ectrical insulator conposition for transfer nolding and the conposition
can be easily nolded into a conplicated shape. Accordingly, an electrical

i nsul at or conposition conprising a silicone conpound to which bonding aid,
20 cross-linking agent, and platinunlconpﬁund are added in the above ranges
has an excellent releasability froma transfer nold, is easily nolded into
a conplex shape) is extrenely suited to transfer nolding, cures at a

suitable curing rate, and has an excellent 25 insulation property. ~ 4
AUG 2002 - 11 gBBhERoPRSEREREL Oh-HFi EHEL PRINLAIGSFIbenerabdet Behorbj ects
and features of the present invention will becone clearer fromthe

foll ow ng descthet compekithenpief aanagdteabedi aenis1bagsvpnavtibitgf erence
to the acconpanying drawings, in which: Figs. |Ato 1C are views of a neck
of a cathode ragy tLabetof 30he thkarelleasabihete £osml eheobraaspeevi ded

bet ween stem pins, wherein Fig. 1A is a 10 perspective view, Fig. 1Bis a
sectional viewnaldngst beckilhienE- #khen &sdngl AheaalleEtgicdl iasalaeori onal
view of the stem Fig. 2 is a perspective view of an exanple of a stem base
of the r&l at edcampeosifipngfor3arandf8B mpddingwendf the ermppkétdbnan
electrical insulator of the related art, wherein Fig. 3Ais a perspective
view and Fig. €8ni begeggdivomaldedyinhoarongmphichtad FhfEpen Fig. 3A; Figs.
4A to 4C are views for explaining a method 20 of insulating a cathode ray
tube of the rehacegdirglywhérePhertgicah iBsulptespeenpoeiyiew of an
electrical insulator, Fig. 4B is a perspective view of a stem base, and
Fig. 4Cis a pEPYpELFing @i edldroresramBoRngr Eot NBicheapr pERPSENSUl ator is

attached to the stem ]
and vulcanization agent are added in the above ranges

10 has an excellent releasabllity from a transfer mold,
l1s easily molded into a complex shape, is easy to
handle and is otherwise extremely suited to transfer
molding, and has an excellent rubber strength.

According to a third aspect of the present

15 invention, there 1s provided an electrical insulator
composition for a cathode ray tube comprising an
uncured adhesive silicone rubber, wherein the uncured
adhesive silicone rubber comprises, with respect to
100 parts by weight of a silicone compound, 0.001 to

20 15 parts by weight of a bonding aid, 0.1 to 10 parts
by weight of a cross-linking agent, and 0.0001 to 1
part by weilght of a platinum compound and has a
Williams plasticity adjusted to 100 to 300.

According to the above aspect of the present

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



25 base; ~ 4 Aye ~ - 12 Figs. 5Ato 5D are views for explaining a

mol ding step in a nethod of insulating a cathode ray tube according to an
enbodi nent of the present invention, wherein Fig. 5Ais a sect1 pnmyg ypew of
a transfer nold 5 at the tine of nolding, Fig. 5Bis a plan view of the .
transfer nold in an opened state in the plane showmn by the line A-A of Fig.
5A, Fig. 5Cis a plan viewof Fig. 5Bin a state with one of the two
mandrels in Fig. 5B renoved, and Fig. 5D is a plan view of an 10 el ectri cal
i nsul ator taken out fron1the transfer qi Figs. 6A and 6B are views of an
el ectrical insulator obtained by the nﬁ]dl ng step according to the

enbodi nent, wherein Fig. 6A is a perspective view and Fig. 6Bis a

sect i onal vieM/anng the line B-Bin 15 Fig. 6A; Figs. 7Ato 7C are

expl anatory vi e¢hddhgaaiadher addedt @@ 20 aifiekbdnedcohpBuaacokdi Ng to the
enbodi nent, wherein Fig. 7A is a perspective view of a stem base and Fi gs.

7B and 7C are eéilewirakali @nstAatorf corpblatdoneathdevahgthe line Cin the
adhering step and the folding step: and Figs. 8A and 8B are views of the
attachi ng st epbohdbbe litgmelffeetivedyShad hakdhg AnFegce@Aent a perspective
view and Fig. 8B is a sectional view along 25 the line DD in Fig. 8A ~
~ AUG 2002 - 13elPESGRHRIt@NfDemTHBEePRERRRRED mbBADWNENTSsBAl dwr preferred
enbodi ments of a nethod of insulating a cathode ray tube and an el ectri cal
5 insul abor cofpegistfiesn mofldd ngacaodber aptadbedof Aflse ,psdnert Oi.dvénti on wil |
be descrlbed based on the
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 is adjusted to a Willlams 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 releasability
from a transfer mold, is 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.



acconpanyi ng draw ngs. FIRST EMBODI MENT First, prior to the explanation of
the nethod of 10 insulating a cathode ray tube of an enbodi ne t 8& tBﬁ
present i'nvention for insulating between stem pins of a stem pro 6@ at a
neck of the cathode ray tube by providing an el ectrical insulator between
the stem and the stem base attached thereto, an explanation wll be 15
given of an electrical insulator conposition (hereinafter, referred to as
an "insulator conposition”) of the electrical insulator used in the

enbodi ment. The insul ator conposition accpy ding to the 20 present invention
is conprised of an uncured self adhesive stlicone rubber used for transfer
nol ding. An insulator conposition of a first enbodinent is conprised by
adding 0.001 to 15 parts by weight of a bonding aid and 0.01 to 5 parts by
wei ght of a 25 vul CBRIEHR iDESGRIETION cFOGHmDRAWINGsi ght of the 1 ~ AUG
2002 - 14 uncured adhesive silicone rubber and has a Wllians plasticity
adjusted to 100 to JEseAzand o theayeobgiddtsond dgadunes feditfe cal ly a

di or ganopol ysi | oxane of the foll ow ng average 5 conposition forrmula (1) to
whi ch vari ous Presens ipgentioss widdd heicprentod elsanes: [fomm ddaed can be used.

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

Figs. 4A to 4C are views for explaining a method

20 of insulating a cathode ray tube of the related art,
wherein Fig. 4A is a perspective view of an electrical
insulator, Flg. 4B 1s 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;



R'510~4_n)/2 (1) where, R indicates a substituted or unsubstituted
nonoval ent hydrocarbon group and nis a positive value 10 from1.95 to
2.05. Hete, in the above formula (1), Ris preferably .a substi tlt 445002
unsubstituted Cl1 to C o nonoval ent hydrocarbon group, specifically, a

met hyl group, ethyl group, propyl group, or other alkyl group, a 15

cycl opentyl group, cyclohexyl group, or other cycl oal kyl group, a vinyl
group, allyl group, or other al kenyl group, a cycloal kenyl group, phenyl
group, tolyl group, or other aryl group, pf a hal ogenated hydrocarbon group
or cyanated hydrocarbon group 20 conprised of these groups wth hydrogen
atons partially substituted by a chlorine atom or cyano group or other
organi c group. Cenerally, as a silicone conmpound, one where the backbone of
t he above di organopdiyss. dGlan® 5 25ec onjemiss g rofexgilmdntiylgpal weillddxane
units, one where the ~ a AU G 2002. - 15 Dbackbone of the above

di net hyl pol ysi Isdve@né rhas me filnahydf dmend,atiingyla gradinedey rayi ftluber opr opy|
group, etc. introduced, etc. are suitable. Note that the polynerization
degree of the @ASRAFRHASDIERSiaehedigmentyoff dhghpreremtodnyendionr e
preferably 300 to 10,000. This is because if the polynerization degree is

| ess than 100, "eFeidc Faig c AP s endfartdrne vdeve i iteanstes

declines _and the noldability becomes poor in _sone cases, while if it

exceeds $0, 0002t fde1dimeyif mpldingre Fdig-j S8hd sc nmpd@rd Vde® iofedbend t he

nol dability becones poor in sonme cases.
. 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 insulator 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 i1s 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
adhering step and a folding step according to the
embodiment, wherein Fig. 7A is a perspective view of
a stem base and Figs. 7B and 7C are views of Fig. 7A

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

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

25 the line D-D in Fig. B8A.



As the various fillers, additives, pignments, etc. able to be added to the
di or ganopol ysi | oxane, for exanple, silica hydrogel (hydrous silicic acid),
15 silica aerogel (anhydrous silicic acid-fumed silica), and $%h&bg 2002
reinforcing silica fillers, clay, calciumcarbonate, diatonmaceous earth,
titani um di oxi de, and other fillers, |ow nolecul ar siloxane esters (for
exanpl e, dinethylsilane dinethylester), silanol (for 20 exanpl e,

di phenyl si | anedi ol ), and other dispersants, iron oxide, ceriumoxide, iron
octylate, and other agents for inproviqglgeqt resi stance, platinum
conpounds for inparting fire retardance, "étc. nmay be nentioned. These may
be added to and m xed with the 25 di organopol ysil oxane al one or in

conbi nati ons of two 1 ~ AUG 202 - 16 or nore types in accordance with
need in the usual amounts. The bondi ng aid, a conponent of the insulator
conposition of the first enbodinent, is an inportant 5 conponent for making
the el ectrical insubDBSCRIPFIONDOF THENPREEERREDI EMBODIMENESI ti on as

expl ained | ater bond with the glass cathode ray tube, netal stem pins, and
pl asti c stem base. PRelawhopdefigraed, embpdémenpbepfonemethotihefchemi cal
formulas (2) to (12) below are used: 10 CH2CH=CH2 O-C/ N~C~O
CH2=CHCH2~N\ C/ AkneridgHiaa? a cathpde ©ay tubl) 38id( @CH818cOrEeRC~-O

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 embodiment is
comprised by adding 0.001 to 15 parts by weight of a
bonding aid and 0.01 to 5 parts by weight of a

25 vulcanization agent to 100 parts by weight of the



.(3) CH2=CHCH2~ N \C~ N ~ (CH2)3Si (OCH3)s 0 (°)-.. HO EHO HO e(sHo0)!S

~(0S) 2:(0S) g(OS) zHOOE(zH H-) eH ~ | MHO CH ~ (9).. eH0 HO et oy
E(EMO!S z(0! ~) 9(O ~) ~(O ~) zHOO(zHO1 EH MHO OH ~ EHO )& A
s(sHOO)!'S ~(O ~) EH . . HOz(EHO!S ~(O ~) EHI - LT O S(CEHO

0!Se(OHO CeH z(O ~ )O SE(OEHO) H CEHOEHE(O ~)O ~z(zH0)! SE(CEHO) | eHl sH
Or zoos ~nb 3 ~ ' 14 AUG 2~Z

uncured adhesive silicone rubber and has a Williams
plasticity adjusted to 100 to 300.

As the above silicone compound, specifically a

diorganopolysiloxane of the following average
5 composition formula (1) to which various fillers,
additives, and pigments have been added can be used.

R.Si04.1y/2 (1)

where, R indicates a substituted or unsubstituted
monovalent hydrocarbon group and n 1s a positive wvalue

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 silicone compound, one where the
backbone of the above diorganopolysiloxane is

25 comprised of dimethylpolysiloxane units, one where the



- 18 51to0 15 H~ ,CH2 H (CH2)30CH2 O (CH30)3Si 0 ( |0) ( ~i0)5 Si(CHS)S

CHCH3 3. . . (8) (CH2)SOCH2 H ~ ~ H2 O (CH30) 3Si O (S10)6 Si\({HAYes2082-3 H
H2C'C H3C ~ i O CH20(CH2)s ~ ~i H3C ...(9) CH3 -O | / HSi 0 -Si/\ \CH3 H
...(10) 20 25 HHsC ~i O\Sl ~ (CH2)3S1(OCH3)3 | \CHa ~~ i\ /0 HOSi H3C
H CHs

- 15 -

*
backbone of the above dimethylpolysiloxane has a
phenyl group, vinyl group, y-trifluoropropyl group,
etc. introduced, etc. are suitable. Note that the
polymerization degree of the diorganopolysiloxane 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
silicone 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 oxide, cerium oxide, iron octylate, and other
agents for improving heat resistance, platinum
compounds for imparting fire retardance, etc. may be
mentioned. These may be added to and mixed with the

25 diorganopolysiloxane alone or in combinations of two



.. (1D 1 ~AUG 2~2 - 19 HH3CS O\Si~ (CH2)3S1(0OCHg)3 H2C C
CH20(CH2)3~ ~. | \CH3 . ~O O Si H3C H CHs ...(12) The anobunts b4 AUG2082
bondi ng ai ds added differ depending on the type of the bonding aid used,

but normally, as nentioned earlier) 0.001 to 15 parts by weight is added
wWith respect to 100 parts by weight of 5 the silicone conpound. The anount
was made at | east 0.001 part by weight since the effect of bonding is not
sufficiently manifested when | ess than 0.001 part by weight is added.
Further, the upper Iimt of the anpunt added was nmade 15 part by weight
since the 10 bonding strength does not change even if nore than 15 parts by
wei ght and, noreover, disadvantages arise in the processability, for
exanpl e, problens arise in the releasability fromthe transfer nold used in
the | ater expl arnedrephtgpeg dnepcchdangecivetabheedOinl the H8udd parts by
wei ght may be added with respect to 100 parts by weight of the silicone
conpound. The wambaafiszati on agent, anot her conponent of the insulator

conposition of the first enbodinment, is 14 AUG 21~~ - 20
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,

OQ§b ///N\\\Céj;o

I
PN
CH,=CHCH; ﬁ CH,CH=CH, ...(2)
@]
(TthSNOCHds
O\c /N\C /O
L]
CHp=CHCHy ¢ (GHplSiOCHa)s



added to make the silicone conpound cure. As the vul canization agent, for
exanpl e, .an organi c peroxide is used. In particular, a diacyl imﬁw&ﬂnb IS
preferable. As exanples of a diacyl peroxide, p 5 nethyl benzoyl peroxide,

o- et hyl benzoyl peroxi de, m nethyl benzoyl peroxide, benzoyl peroxide,

2, 4di chl or obenzoyl peroxide, octanoyl peroxide, decanoyl peroxide, |auryl
peroxi de, etc. may be nentioned. Anong these, use of p-nethyl benzoyl
peroxi de and o 10 net hyl benzoyl peroxi de, which make the work efficiency
excel l ent since they enable ordinary pressure steam vul canization, is
optimal. At this tine, 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 onyggent. ylge amoungyof the vul cani zation agent
added is preferably, as nentioned @bove, Otdﬁ to EFparts by weight with
respect to 100 parts by weilght of the sililcone conpound. This range is nade
preferabl e 20 bdbHaQkSiEHIZHTHANSO) 0T p&HP)7Dy WiiShts, t he vul cani zati on
becomes insufficient and the rubbef strength declines, while if nore than 5
parts by weight, the resuhyant i pgol at or aqowgposition cures too.tqs nd the
work efficiency in the series of steps 25 for insulating the cathode’ray

t ube decl i nes. 14 AUG Z002 - 21 Wen producing the insul ator

conposition, the silicone conpound plus the bonding aid and vul cani zati on
agent are kneaded by a twin-roll or other kneader. By doing this, an

i nsul ator conposition 5 of a cathode ray tube conprised of an uncured

sel f adhesi ve silicone rubber can be obtained. At this tine, it is
preferable that the WIllians plasticity of the insulator conposition be
adjusted to 100 to 300. This is because if the Wllians plasticity is |ess
10 than 100, the releasabijity fregythe transfer nold is poor, while if the
WIllianms plasticity exceeds 300, though the releasability fromthe transfer
nold is good, nolding intog a conplicated shape becones dif f icult . 15 As
expl ai ned above, f%&h%@l‘lsé?)@r CORPOSTTTOH o)t he first enbodinent is one
conprised of a silicone cgnpound to which is added a bonding aLd .53 range
where the bondabilityisygﬁfectivehy mani fested and the releasability from
the transfer nold used in the 20 nolding step is excellent and is one to
whi ch is added a vul cani zation agent a.n a range where the rubber strength
is good and the series of steps for insulating the cathode ray tube can be
performed with a good work efficiency. Further, since the WIlians 25
plasticity is adjusted to a Wllianms plasticity giving 11, A-JG Q02 - 22
a good releasability fromthe transfer nold and

T THa (CH3)30CH, \\//
0
5 (CH3O)3SiO—(S|iO)2——(SiO)6 (SliO)g —Si(CHaj)s
CHaj CHs CHj
® - L ] ( 6 )
HC——CH
10 — 2
H CHy (CH3)30CH;, \ /
O
(CH30)3Si0O——(SiO)g (Si0)4» (Si0)s Si(CHa)4
CH CH
3 CH3 3

... (7)



enabling easy nolding into a conpl ex shape, the conposition is extrenely
suited to transfer nolding. Therefore, according to the first enbodi nent,
an 5 insul ator conposition is obtained which enables an - el ect$iAl§ 2002

i nsul ator having an excell ent rubber strength and of a desired shape for
insulating the cathode ray tube to be easily obtained by the transfer

nol ding step and which enables the transfer nolding 10 step and the
following folding step etc. to be carried out with a good work efficiency.
SECOND EMBODI MENT An insul ator conposition conprised of an uncured

sel f - adhesi ve silicone rubber of the secor enbodi nent 15 differs from that
of the first enbodiment in that instead of a vul capjczatigy, agent, a
cross-1linking agent, a platinum tonpound, (CeiadO&HgONt Kol / agent are added.
That is, it is conprised of 0.001 to 15 Barts by wei g of bonding aid, 0.1
to 10 parts by wej f~20 a cr -1inking agent, O to 1 part by

wei ght of a platiﬁ%ﬂﬁ%gw%ound, a giﬁot E%p% than 1 pgaggé? wei ght of a
control agent added with respectTto 100 parts by weight of the silicone
conpound and has a Wllians plasgicity a@iusted to 100 to 300. 25 As the
above cross-linking agent, for exXafple, a "I 4 AUG 2~ -.2%8F

pol ysi | oxane havi ng a hydrogen atom bonded with a silicon atomin its
nol-ecul e may be nentioned. As exanples, there are the organohydrogen

pol ysi | oganes of the follow ng chem cal fornmulas (13) and (14). H CH3 10

HC——CH
(/CH2)300H2/ \ / 2
0
(CH30)3Si0 (SiO)g Si(CHa)3
10 CHj -.-(9)
H
HaC—gi_o TH3
AN H
o// si—
15 HZC—E"—'—CHQO(CHZ);,\Sh I
o y o/ \O——-Si<
3
N
...(10)
H
20
HaC—gi o
.~ (CH2)3Si(OCHg)s

0] Sl\

s|' ' CHg

|

HTIN S
O—-Si
HaC / AN
H CHa ...(11)

25



15 (CH3)3Si0 ( ~i0)2 ( ~i0)~ SI(CH3) s CH3 CH3 . . . ( 13 ) H3 (CHs)2Si0 (
~iQs (,~i0)~1S(CB)2CLB CLB . . . ( 14 ) The anmount of thbazun
cross-1linking agent added is, as mentioned above, preferably\d.@ to 10
parts by weight with respect to 100 parts by weight of the silicone
conpound. This is because if less than 0.01 part by weight, the conposition
does not cure to the necessary hardness, while if over 10 parts by weight,
bubbl es etc. occur in the insulator conposition and the insulation property
declines - which is disadvantageous in oltai ning an el ectrical insulator
for insulating a high voltage. 14 AUG 2002 - 24 The above platinum
conpound, a conponent of the insulator conposition of the second

enbodi ment, acts as a catalyst for an addition reaction of hydrogen to the
vinyl group of the silicone conpound and the 5 organohydrogen pol ysil oxane
and is conprised of, for exanple, cﬁkpro latinic acid and its derivatives.
Preferably, the anount added is, as e€xpr@inmedOabove, 0.0001 to 1 part by
weight with respect to 100 parts by weight of tke_sl¢damdAdtssound. This
range is 10 preferable because if | es@than 0.009 part by weight, the
curing becores sl gwer Hand h% 'Hrabiliky ot herw ge mes poor resulting
in tinme required? oréFhe 2|ﬁ§ & tn if noreothan 1 part by weight, the
curability does n&k hange, so there i/s\a cost/ﬁisadvantage. 15 As the
control agent, anot Her component of _the i®sulShtor conposition of the second
enbodi nent, for exanple acetyl ene aﬁ&ohol and f owi ng chem cal formula

(15) are typical. As explained above, not mdte tiahA 1 part by mgﬁg@% wth
respect to 100 parts by 20 wei ght of the silicone conpound i%s°suitable.
This is because when nore than 1 part by weight, the curing becones sl ower

ANl SaUvaTt 2005 20 kG5 2heS) HoBIRE gl BRARRLhEReR 5% 1T
rel easability nggh% %gt%%n%B%rtg%Ldbfb%%% %n %B'aidluge PGb%Et
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 is added. Further, the upper limit of the
amount added was made 15 part by weight since the
10 bonding strength does not change even if more than 15
parts by weight and, moreover, disadvantages arise in
the processability, for example, problems arise in the
releasability from the transfer mold used in the later
explained molding step. More preferably, 0.01 to 10
15 parts by weight may be added with respect to 100 parts
by weight of the silicone compound.

The vulcanization agent, another component of the

insulator composition of the first embodiment, is



- 25 Note that the control agent is an optional conponent.'fhéyﬁﬂﬂwe, it
is possible to configure the insulator conposition by elimnating the
cont'rol agent fromthe insulator conposition of the second enbodi nent. 5
However, by adding a oontrol agent, there are the advantages that the
curing time can be adjusted, the durability can be increased, and

furthernore | ong-term storage becones possible. 10 H2 ~~ HC HSC ~ i 0/ CH2
HC/ p\Si~1 \CH3 HC 15 H2C ~ HC 0-Si 3 CH3 HC H2~ . . . (15) 20 Wen
produci ng the insulator conposition of t second enbodi nent as well, by

kneadi ng the silicone conpound plus the bonding aid, cross-Ilinking agent,
pl ati num conpound, and control agent by a twin-roll or other kneader, an

i nsul ator conposition is obtained 25 conprising an uncured sel f-adhesive
silicone rubbeadded tb aMdGCtHe04i1idoneWtofmpoha@ Bhlrei.ans Phasticity is
adjusted to 100 to 300. The insulator conposition of the second enbodi nent
configured in tulsandyatdomnagemtpr ifoed example ,Siahi oagandenpesocditde whi ch
is added a cross-linking agent in a range giving the desired hardness and
an excel | ent i dsulseidon Iy egartiyrudad . @ diacyd weirokideplist i num conpound is
added in a range enabling curing at a suitable curing rate and to which a
control agent p¥eferadded iAs xampdesnof af ddecydgpereoxddei.np-rate and the
rel.ease fromthe transfer nold. Further, in the insul ator conposition of

t he secofRd enb8§thydbenzodl Peroxide .t Remedhyddenzonl pezerddeedmo a
WIllianms plasticity giving _an excellent releasability fromthe 15 transfer
nol'd and enablﬂﬁ&héégfqﬁﬂﬂﬁ|ﬂ$q9¥¥§eooP&Pé?yéhQEGPxﬂﬁ@'canﬁosition a.s
extrenely suited tq transfer nolding. Therefore, according to the second
embodi ment, a HSHIATGPEOFATIs PETOFLAE o RCIPROT LWREOR*dGfas dgCaR Y3
suitable curing rate and_is excellent in insulation propert nd whi ch
enabl es an el e®EHFHS nd AU 39IQ¥i§§siFé&'swgﬁébFoPe$ﬁ§8¥ i'ng t he

cat hode ray tu%@g%p %9sils obt iqedtﬁél he trgnsf%yxgggdggg %[ep and
enables the trARSHS: TESAGoE &F Fndore DEREeyTeREr
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
welght with respect to 100 parts by weight of the
silicone compound. This range is made preferable

20 because 1f less than 0.01 part by weight, the
vulcanization becomes insufficient and the rubber
strength declines, while i1f more than 5 parts by
weilight, the resultant insulator composition cures too
fast and the work efficiency in the series of steps

25 for insulating the cathode ray tube declines.



25 folding step etc. to be performed with a good work 14 AUGQQQ;QW?
efficiengy. TH RD EMBODI MENT Next, an enbodi nent of a nmethod of insulating
a cathode ray tube according to the present invention 5 will be expl ai ned
based on a nethod of insulating a cathode ray tube using an el ectrical

i nsul ator conprised of the insulator conposition of the first and second
enbodi nents. In the nethod of the present invention, ffirst, as 10 shown in
Fig. 5, a nolding step is carried out for obtaining an electrical insulator
by using a transfer nold to nold the ins 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 nmethod of insulating a

cat hode ray tube according to the enbodiment. Figure 5A is a sectional view
of a transfer nold ceinn@riddmdmiglithe, ihisglatBr sompplsantivnew ahet he
transfer nold in an 20 opened state in the plane shown by the [ine A-Ain
Fig. 5A, Fig. BQlisomeplcampawd gfllus dhat dondimgomddofandhe two nmandrel s in
Fig. 5B renoved, and Fig. 5Dis a plan view of an electrical insulator

t aken out fromvileamizafion mdedt Rrgukosagadabhy @B taria-wiodds oaf an 25

el ectrical insulator obtained by the nolding step i 4 AUG 2002 _ 2s _
accordi ng to tle&hfeny dmeadesti Ayntdoimigghd s Aans i spdadieac copposiiddonand
Fig. 6B is a sectional view along the line B-Bin Fig. 6A. As show in the
figures, St he tcdnsf cathside 3By fubec eormpFised gfo@ndagaopned £edfunger nol d
51, a pot nmold 52, a mandrel 53, and a |ower nold 54. The |ower nold 54 and
t he' mandrel 532a8hesiged sdd\rene TubbeT, c@Ryibey obtained. At this

time, 1t is preferable that the Williams plasticity of
the insulator composition be adjusted to 100 to 300.
This is because if the Williams plasticity is less

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

15 As explained above, the insulator composition of
the first embodiment is one comprised of a silicone
compound to which is added a bonding aid in a range
where the bondabilility is effectively manifested and
the releasability from the transfer mold used in the

20 molding step is excellent and i1s one to which is added
a vulcanization agent in a range where the rubber
strength 1s good and the series of steps for
insulating the cathode ray tube can be performed with
a good work efficiency. Further, since the Williams

25 plasticity is adjusted to a Williams plasticity giving



corresponding to the outer shape of an electrical insulator 10 to be

nmol ded. The mandrel is configured 10 by a conbination of a pair Q; b&%ﬁnand
right mandrel parts 53a and 53b. At the top side of the pot nDIa 4
arranged above the mandrel is formed a concave pot 52a to which the

i nsul ator conposition 10 is supplied. Further, a sprue 15 52b serving as an
injection path for the insulator conposition 10a is forned at the pot nold
52 in a state reaching fromthe pot 52a to the cavity 55 of the mandrel 53.
An end of the sprue 52b opening at the Jqﬂfr_surface of the pot nold 52
beconmes a gate 52c¢ 20 and enabl es the insulator conposition 10a to be
injected into the cavity 55. Further, the | ower portion of the plunger nold
51 arranged above the pot nold 52 is provided with a plunger 51la of a shape
substantial | y fi igoiodg reiliefastabd 1daty T2em 2he\teansEledi mgldhandl ectrica

i nsul ator 10 using ~~ ~auc ~ - 29 such a transfer nold 50, first a

rel ease sheet 2ngbldimgae@sys aiofliddingntintoc av eompd.ekxhehapei.t y¥he5 i s arranged
bet ween the |l ower nold 54 and the mandrel 53 and the pot nold 52 is
arranged above conposditdiosl 133 extinenely salidgde tohdsanzfier goddiinged of , for
exanple, a plastic film is provided at one side of the obtained electrical
insul ator 10, and i Fheagfipxe .arccerding tef thehfirsy embodimeniti.can
insulator 10 to a stem base as expl ai ned bel ow. The sheet 2 is al so

desi gnedSt o 10 ips&datord Sospegiitdiernien obdieingdowhiche epgbdes @pectri cal
insulator 10 fromthe transfer nold. Next, the insulator conposition 10a
whi ¢h i s heat e@lieftEdFadc d syl atare Bayg ng anyexcedileprti Fubkgrged into the

preheat ed pot 52a, the pl%p er nold
strength an f a desired shape for insulating the

cathode ray tube to be 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 efficilency.

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 wvulcanization 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



15 51 is pushed down, and the insulator conposition 10a is therefore
infected into the cavity 55 fromthe pot 52a via the sprue SMMM gate
52c.* Then, after holding this for a predeternmined time to cause it to cure,
the shaped article of the insulator conmposition 20 10a, that is, an

el ectrical insulator 10, is taken out fromthe transfer nold 50. One side
of the electrical insulator 10 is provided with the rel ease sheet 2 as
shown in Fig. 5D and Figs. 6A and 6B. Here, as an exanple of the electrical
insulator 25 10, one for insulating betweep two adjoining stem pins 14
AUG ZCa2 - 30 to which a high voltage is applied, anong a plurality of
stem pins provided on the stem is nolded. Also, part of the electrical
insulator 10 is to be folded in the later nentioned folding step to the

i nsi de surf ace ppl¥fsitlrecdriep Heotidgy ahydiegeireration tHundddatwa i tah t he ot her
part adhered to a base of the stem base. Therefore, the electrical

i nsul ator 10 | siddiated atwom igubidtsamtalacui-es mgye ben merdiiamed .eviksconpri sed of
a folding portion 11 of a substantially rectangular 10 shape in a plan view
and an adhesi vexamnliesn Itheyenrayeedhentaraanehydaagare roddrs iflexansisdi ng
portion 11 to be folded to the inside surface of the tip holder and the
part of the adiedrithe Forilionng ciegdealy fomulamid d)e ansl dddt k-0 a state
with the approximate 15 center in the lateral direction bulging out further
than itsStwo sides as shown in Fig. 6B so that the folded portion will

matf:h with the curved inside CH,
(CH3)3Si0——(Si0),——(Si0)4 Si(CHa)g
CHj CH,4 ...(13)
H H CH3 H
(CHg)QlIO_(liO)(; (Si0) 14— Si(CHag)5
Cl?Ha CHs ... (14)

The amount of this cross-linking agent added is,

as mentioned above, preferably 0.01 to 10 parts by

10 weight 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 1f over 10 parts by weight,
bubbles etc. occur in the insulator composition and

15 the insulation property declines - which 1s
disadvantageous in obtaining an electrical insulator

for insulating a high voltage.



surface of the tip holder. After obtaining the electrical insulator 10 in
20 this way, an adhering step for adhering the adhering portion{i2aygfoaizhe
el ectrical 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 perforned. Figures 7A to
7C are explanatory vi ews 1 4 AUG 200~2 - 31 of the adhering step and the
folding step according to an enbodinent. Figure 7A is a perspective view of
the stem base) while Figs. 7B and 7C are Jack views of Fig. 7A seen from
the Cline direction. Note that for 5 the stem base 30, one structured in
the sanme way as that in the related art shown in Fig. 2 is used, therefore
t he sane conponents are given the same reference nunerals in Figs. 7Ato 7C
and expl anati ons t hEheokbave plattiedm tOmNaoeldy, ai compenadiiepiEnghst ep, as
shown in Fig. 7B, the adhering portion 12 of the electrical insulator 10 is
adhered to theibgulagprt pempasdtionopft hbesserobds empodiinehty, hectsl ease
sheet 2 facing up. At this tinme, the adhering portion 12 of the 15

el ectrical insaBaBofFatelystafozangadagdigdont reastapnppEdbydragasdtpin

t hrough hol es 35 through whi ch high vol tage use stempins will be inserted,
the fol di ng potbeoNiRYli gremparde thS&lépﬁpé efmeRdrfAgaprd the tip hol der
32 of the stem base 30, and the _adhering ° portion 12 is adhered to the
positiond of tH€96P8889€PHFHe@°&Wﬁ1ﬂﬁﬁéﬂghaﬁ&lé§ gomprisgAds ofyaf@r At the
time of adhesion, a precphgrnlned ressure R%|Ied to the electrical

i nsul ator 10 f PEAMRLSEYe SPoToRdEEL iFoaﬁ&EeaPP £ AegRvaid¥Pfst the stem

base 30. 25 Th%ref%@%bigge%h% %%o %ded 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 if 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 i1f more than 1 part by weight, the curability
does not change, so there 1s 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 weilght with respect to 100 parts by

20 weight of the silicone compound is suitable. This is
because when 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.



- 32 14 AUG 200Z Next, the electrical insulator 10 is pressed to
straighten out its shape. By straightening out its shape, tﬂ? E@ﬁaﬁguent
folding step can be nore easily perfornmed and the fol ding pOfti of the
electrical 5 insulator 10 can be reliably arranged at the desired position.
Then, as shown in Fig. 7C, the folding step for folding the folding portion
11 of the electrical insulator 10 extending to the tip holder 32 of the
stem base 30 to the inside surface of the tip holder 10 32 is perforned.
Then, the attaching step for attaching t stem base 30 to which the
electrical insulator 10 is adhered to thé”stemis 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 al ong
the line D-D iRotkJth8f tAE 8ohteBL ABEntONEi GHI 8ftiBnhleceAPBn¥AY.aS i N
the related art shown in Figs. 1B and 1C and attached to the neck la of the
cat hode ray tubretefsrdsedt 38 pbes2BD18anB 661pPLGaPESthAeeifsveAtblRe sanme
reference nunerals in Figs. 8A and 8B and expl anations thereof are omtted.
At the tine ofcanpashthgnt bg ellemihasengOthe tbatsbRnagéntt Beomt eénepi ns 21
of the stem 20 are inserted 25 through the pin through holes 35 of the stem
base 30 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 Hz?k
HQ\
HaC~—gi— o CH
S/ N
o) S(:\
| l CHa
Si 0
-
15 _HC /\\ e
H,C 0O—S
H,yC / \
2? CH3
HoC ...(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



14 AUG 2002 - 33 and the tip 22 is held in the tip holder 32. Al so,
vol tage use stempins 21 are made to be held in the stem pi n14oAyar20183.

After the attachnent,

hi gh

the stem base 30 is bonded and secured to the stem 20
by 5 heating. As a result of the above step, insulation is - achieved

bet ween the high voltage use stempins 21 on the stem 20 of the cathode ray
tube 1. In this way, in the present enbodi nent, since the electrical

insulator 10 i s obtained by transfer

10 nol ding the insulator conposition

10a, the disadvantage of material |oss d not occur unlike the rel ated
art for obtaining an electrical insulator” by using a die set or nolding
tool. Further, due to the transfer nolding, the electrical insulator
15 be easily produced in a shape nmatching with the conplicated shapes of
the stem 20 anghsthmtheswilliahst Peagdlibady Hayatyletéa koruber toat the
time of adhering the electrical insulator 10 to the back of the base 31 of

the stem 20 baseo030,

10 can

since the folding portion 11 is arranged in a state

extending fromthe positions of the pin through holes 35 to the tip hol der
32 and since the folftdendnsodlntor tdmpbstiteoel eft theakeconsadl at or 10
extending to the tip holder 32 is folded to the inside surface of 25 the
tip hol der 32 pmbodimenit caeofilgyrede int dhnilsawey3@s onet caw@risgd- o4

the stem 20

10

15

20

25

to

entrai nment of air can be suppressed when attaching the stem
base 30 $o t heasséhilgonepcompaungl yo whichsigoedidisle at crpsevainkihg
i nsul ati on property between the stempins 21 fromdeclining due ~ 5 to the
entrai ned air, @@RBFeflBr @ FREJE| §dvingathe 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
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
transfer mold and enabling easy molding to a complex
shape, the composition is extremely suited to transfer
molding.

Therefore, according to the second embodiment, a
insulator composition is obtained which cures at a
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

folding step etc. to be performed with a good work



characteristics can be brought out 100 percent and a cathog% r@e‘(n2 be 1
of a high reliability inproved in the bonding strength of th sé and
the stem base 30 can be realized. 10 Bel ow, exanples and a conparative
exanpl e wlll be explained. Exanple 1 0.5 part by wei ght of the bonding aid
shown in the above formula (2) was added to 100 parts by weight 15 of a
silicone conpound (75 parts by wei ght of nethylvinyl polysiloxane conprised
of 99.85 nold of dinethylsiloxane and 0.15 nold of methyl vinyl sil oxane and
havi ng an average pol ynmeri zation degreen§I 8000 and 25 parts by wei ght of
funed silica surface treated 20 by hexa 7h37I di sil azane and having a
specific surface area of 200 ne/g), 1.3 parts by wei ght of pnethyl benzoyl
per oxi de was bl ended in as a vul cani zati on agent, and~the m xture was
kneaded by a twep1£9bhc{0 Obtain an insulator conposition for a 25 cathode
.ray tube. The WIllians plasticity of the 1$ AUG 20~ - 35 conposition was
200. Thi s insul at or rgorpoRMBOpAIMBA® NDl ded into the shape of Fig. 6 by
transfer nolding, whereupon an electrical insulator could be obtained

wi thout any 5 naternaktl osf dmbotitmgfBebat aORethodasteinkalabiihgeguently,
t he adhering portion of the electrical insulator was adhered to the stem
base, then thecatholiei ealy tubael atcordangptesthd poeséndi fhventboh its
‘ 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.
15 Figures 5A to 5D are views for explaining the
molding step of the method of insulating a cathode ray
tube according to the embodiment. Figure 5A is a
sectional view of a transfer mold during the molding,
Fig. 5B is a plan view of the transfer mold in an
20 opened state in the plane shown by the line A-A in
Fig. 5A, Fig. 5C is a plan view of a state with one of
the two mandrels in Fig. 5B removed, and Fig. 5D is a
plan view of an electrical insulator taken out from
the transfer mold. Figures 6A and 6B are views of an

25 electrical insulator obtained by the molding step



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 sttm A S
attached'to the stemof the cathode ray tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray tube was heated in a
heati ng chanber at 100C for 10 15 mnutes to bond and secure the stem base
to the stemto achieve insulation between the high voltage use stem pins.
The bondi ng strength of the stembase to the stemat this time was a high 3
MPa. Further, voltage was applied across igug hi gh vol tage use stem 20 pins
to test the insulation withstand voltage.”As a result, the insulation

br eakdown voltage was 35 kV. There was no | oss of the insul ator

conposition. Exanple 2 1.0 part by weight of the bonding aid shown in 25

t he above fornmakceofizhghas atdediretl@dbpaimenkty ribbdreUea2082a- 36 wei ght
of a silicone conmpound (76 parts by weight of nethylvinyl polysiloxane
conpri sed of 9pedspeoitivel vdienet AyldsFliaxaws asdalskztioh¥loview

met hyl vi nyl si | oxane and havi ng an average pol yneri zati on degree of 8000, 5
20 parts by werdbnhgotheudddesiBl-BcansFribac®Atr eat ed by hexanet hyl disil azane
and having a specific surface area of 200 n2/g, 2 parts by weight of
bengara, and 2 part #sbphmeinghin ghec filgumelsl,ache, tZapsfes mpldeb@htisof t he
cross-1linking agent shown in the above formula 10 (14), 0.01 part by weight
of chl or®pl at i FPEfdgngreds Proyideldn witho spoduageznmod dods . par polby mpddght  of
the control agent shown in the above fornmula (15) were blended in, and the
m xture was kn@dded@ PBRraredi 33romnd @ devgrnmadd §4ul Aber leyepodetdon for a

cat hode ray 15 tube.. The WIlianms plasticity of the conposition was 250.
Thi s i nsul at or 58oRp&sitheoRapidsedo Sde @rrargedhgbove 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. S

At the top side of the pot mold 52 arranged above

the mandrel is formed a concave pot 52a to which the
insulator composition 10 is supplied. Further, a sprue

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

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

25 When molding the electrical insulator 10 using



shape of Fig. 6 by transfer nolding, whereupon an electrical |nsulator
coul d be obtained without any 20 material |oss due to genera ‘qmu anﬂgste
etc.. Subsequently, the adhering portion of the electrical insulato

adhered to the stem base, then the electrical insulator was pressed to
straighten out its shape, the folding portion extending to the tip hol der
25 of the stemwas folded to the inside surface of the ', 14 AUG 200 -
37 tip holder, then the stem base was attached to the stem of the cathode
ray tube, this was pressed by a pressingfporce of 1 MPa, and the entire

cat hode ray tube was heated in a heating chanber at 90C for 20 5 mnutes to
bond and secure the stembase to the stemto achieve insulation between the
hi gh vol tage use stem pins. The bonding strength of the stem base to the
stem at this tsoehwastzxahsfer3mbliPao,Fidikker a velleage wheeappl b€daacr oss

t he high voltage use stem 10 pins to test the insulation w thstand voltage.
As a result, theernsuffiticéentlgakdvemingl thgecasdts58VisTherangad no | oss
of the insulator conposition. Conparative Exanple 2.0 parts by wei ght of
y-gl yci doxypr opgktwegnt theefloweysmbdde Sdasnddtibd mend@elpadt endy thei ght of a
silicone compound (75 parts by weight of nethylvinyl polysiloxane conprised
of 99. 85 nol % pPtdmaddhyRsilsoranangrd ebesenthe; mandwehybvdi-nfFbei | oxane and
havi ng an average pol ynerization degree of 8000 20 and 25 parts by wei ght

of Tumed® S|I|c§e§GPFScéhFPéa?eéSb?°H§%&ﬁ69h9ﬁ dF§FI&¥&H§1&ndahaV|ng a
specific surface area of 200 nz/g 1.5 parts by wei

2, 4di chl or obenPdfFtpEr Stia %ésPEPgﬁGQG ét oge 3193I8§nF?8tP8ﬁa&Q€ﬁt and

the m xture was kneaded b a?gS tw n- roII obtain an insul at
conposi tion fOP gC trlcPlAég 8 or 10, and gs removed at tg gme of

adhering the electrical insulator 10 to a stem base as
explained below. The sheet 2 is also designed to

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

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

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

20 10a, that is, an electrical insulator 10, is taken out
from the transfer mold 50. One side of the electrical
insulator 10 is provided with the release sheet 2 as
shown in 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



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

t ape shape having a thickness of 1 nmand width of 1.5 mm by an extruder
and punched out to the shape of Fig. 5 6 using a punch to obtihrﬁ“ﬁﬂmﬂ

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 portion extending to the tip holder of the
stemwas folded to the inside surface of the tip holder, then the stem base
was attached to the stem of the cathode P&y’tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray 15 tube was heated in a
heati ng chanber at 100C for 10 m nutes to bond and secure the stem base to

the stemto achbewmibAsH| aigAnvbetwaenikhappigBayohihaag Hspiakgmipyns. The
bondi ng strength of the stembase to the stemat this tine was a low 0.7

MPa. Further, @€ ¥ekmhagénwaprofile@donCtResSstbf, highmyobkageause,st em pins
to test the insulation withstand voltage. As a result, the insulation

br eakdown vol t pgetwas thek¥leAt@gebilneénksilhBeri nsuliat kenbpr epeaey WAS seen
conparing with the above Exanples 1 and 2. 25 It was confirmed fromthe
results of thethbolaterléheAtboRied02Z01dRAg step to the inside. surface.
) 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
portion 12 of the electrical insulator 10 to the back
of thé 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



Ithat, accbrding to the nethod of insulating a cathode . { )ﬁ&@@ﬁzand t he
i nsul at or conposition for a cathode ray tube of the enbodinents, 1t is
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
property between the stem pins. Sunmarizi ng the advantageous effects of the
10 invention, as expl ai ned above, according to the nethod of insulating a
cathode ray tube according to the present;;enbodi ment, since an electrical
insulator is obtained by transfer nolding of the electrical insulator
conposition, it is possible to produce an 15 electrical insulator wthout
| oss by efficiently using the electrical insulator conposition. Further,
since it is possi bhe hdheashbystepnanl ehecfoildshgi ssapahocoraingatehape
mat ching with the conpl ex-shaped stem and stem base of a cat hode ray tube
by the transfean28mhofidlmagtanBigureh@A $snaepéhspetcetvei vakwi nSukheor i s
adhered to the stembase in the state with the portion of the electrical
i nsul at or ext eptiemgbaswar whithe FigsholBeanfAs7€ohdedbackt MdewAsple surface
of the tip holder prior to attaching the stembase to the stem 25 it is
possible to atFagh 7RAesseenfbamethe €héipeefilregctionppe thagofog t hout
air- entrai nment. Accordingly, a cathode ray tube wherein the stem and the
stem base are §Reofi§PP BBf&edOananenh&trrstiraefodnptBpeFPeb¥a¥edf t he hi gh
vol tage use stempins is high can be realized. 5 Further, according to the
el ectri cal insﬁpagoﬁn_tESHﬁﬁéPFFSnaFGr53°U8tHBdEiBayztﬁﬁeu§Eéording to the
present invention, bg using a silicone conBound, it is gossible to obtain
tP5p thRp

an el ectrical FREGPLPER LBRpSEPEi SA™RAVPRYS 2258081V EPeLEELFR'BY from a

transfer nDld’rg%g¥ence 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
volta@e use stem pins will be inserted, the folding
portion 11 is arranged in a state extending to the tip
holder 32 of the stem base 30, and the adhering

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

25 Then, the sheet 2 is peeled off.



10 to be nolded into a conpl ex shape, easy to handle, and ot herw se well
suited tq transfer nolding and further having an excell ent tf 2004 rengt h,
a property of curing at a suitable curing rate, and an excell ent |nsulat|on
property. Accordingly, this electrical 15 insul ator conposition becones
extrenely effective for realization of a cathode ray tube inproved in the
bondi ng strength of the stemand the stem base and i nproved in the

i nsul ation property between the high voltage use stem pins by working the
met hod of 20 insulating a cathode ray tu%g of the above invention. Note
that the present invention is not linmited“to the above enbodi ments and

i ncludes nodifications within the scope of the clains. 14 AUG 2002 - 41
What is clainmed is: 1. A method of insulating a cathode ray tube for

i nsul ati on between Ne&gf), pthe diebUraBakl eAakuladbri DOUliat prewvBed @bt achi ng
to a stem which is provided 5 at the cathode ray tube and has a tip and
stem pins _ prsieaightehheunef Lts) shapensByastngigheanhageouvhith conpri ses
a base through which pin through holes are formed and has provided

proj ecting froshape,ftbat ssbskquenthfp2ding stpphohdebe mnre enatdywi th the
stem 10 pins inserted through the pin through holes and the tip held in the
tip hol der, sapeirfrerimed suApthei figltihvgspeptioh kbl dEnghenedketriredl

i nsul ator conposition conprising an uncured sel f-adhesive silicone rubber
15 into & predthenkiphed iReemnshegprebiabdvngraapgadsatr thel desdrebt ai n an
electrical insulator, arranging the electrical insulator in a state

ext éndi ng fronPPREtHBB; t TBAB . oRSt BROPPniBhFdHgh7Ral EReofoLlAdngaEkeBf t he
base of the stem base_to the 20 tig hol der and_adhering it to the_back of
the base, fol dfff batRipdether £PéAine PﬁEtéPBciFlegltPﬁsGFSFGFigﬁﬂendlng to

the t1p hol der, 1o (e inghdg,2unhass ¢ Lhe Lip fshdet s3ndeathachi no the

stem base 30 to the inside surface of the tip holder
10 32 is performed.

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

15 the stem. Figure 8A is a perspective view, while Fig.
8B is a sectional view along the line D-D in Fig. 8A.
As a stem, one configured in the same way as 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



25 2. A nethod of insulating a cathode ray tube as REPLACEMENT SHEET 3 -
~a ~~ 2002 '~ 4 AUG 2arl - 42 set forth in claim1, furthen iawpr2dd ng,

bet ween the step of adhering the electrical insulator and the step of

fol ding back the extending portion of the electrical insulator, a step of
pressing the 5 electrical insulator to straighten out its shape. -
AUG 2~2 di organopol ysil oxane. 8. An electrical insulator conposition
forth in claim7, wherein the diorganopol ysiloxane is one of a degree of

pol yneri zation of 100 to 10,000. 5 9. An _electrical insulator conposition

for a cathode ray tube conprising an unc

whi ch conprises, with respect to 100 parts by weight of a silicone
conmpound, 0.001 to 15 parts by weight of a bonding aid, 0.1 to 10 parts by

10 wei ght of aafidoshel thli ng ageAbiaand €nB0@ipt Rolapar B2byawebght of a
pl ati num conpound and has a Wllians plasticity adjusted to 100 to 300. 10.

An el ectri cal

hhghl abhtagenpeei stem pinsek1f arkhmhdeckai BeOhenenai n

43 14
as set

ed adhesi ve silicone rubber,

| ess

than 1 part by weight 15 of a control agent is added with respect to the
100 parts by wehghttefm phe bbldepna3conpeendthélatBachinentri the sheml at or
conposition as set forth in claim9, wherein the silicone conpound

conpri ses a nabeseaBOnmisnbyndedpandedecirg@ tipothenspemmy2p| byane.

12.

An

el ectrical insulator conposition as set forth in claim1l, wherein the

di or ganopol ysi hertihvgi.sAsne weshli dEégtbe ebopel ghepizdnsuhatfion0dst o

10, 000. 13. An electrical insulator conposition as set 25 forth in claim?9,

wherein the Crgggippﬁgihgtgggntthe high voltage use stem pins 21 on

10

15

20

25

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
molding the insulator composition 10a, the
disadvantage of material loss does not occur unlike
the related art for obtaining an electrical insulator
by using a die set or molding tool. Further, due to
the transfer molding, the electrical insulator 10 can
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
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

the tip holder 32 prior to attaching the stem base 30



1 ~ AUG 2~2 - 44 conprises a polysiloxane having a hydrogen atom bonded to

a silicon atomin its nolecule. 14. An electrical insulator cqrmgmstw as

set forth in claim 13, wherein the polysiloxane conprises 5 an

or ganohydr ogen pol ysi | oxane.

A A A An. Ahf . AA A As. AS. A. Af. A"l . Ash. Ay. A{. AL. ASY. A. AS. A,
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twin-roll to obtain an insulator composition for a

25 cathode ray tube. The Williams plasticity of the
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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
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5 20 parts by weight of fumed silica surface treated by

hexamethyl disilazane and having a specific surface
area of 200 m?*/g, 2 parts by weight of bengara, and 2
parts by weight of carbon black), 2 parts by weight of
the cross-linking agent shown in the above formula

10 (14), 0.01 part by weight of chloroplatinic acid as a
platinum compound, and 0.005 part by weight of the
control agent shown in the above formula (15) were
blended in, and the mixture was kneaded by a twin-roll
to obtain an insulator composition for a cathode ray

15 tube. The Williams plasticity of the composition was
250.

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

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

25 of the stem was folded to the inside surface of the
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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 v-glycidoxypropyl-

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

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

25 twin-roll to obtain an insulator composition for a
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tape shape having a thickness of 1 mm and width of 1.5
mm by an extruder and punched out to the shape of Fig.
5 6 using a punch to obtain an electrical insulator. The
loss of the insulator composition was 40 percent.
Subsequently, the adhering portion of the electrical
insulator was adhered to the stem base, then the
electrical insulator was pressed to straighten out its
10 shape, the folding portion extending to the tip holder
of the stem was folded to the inside surface of the
tip holder, then the stem base was attached to the
stem of the cathode ray tube, this was pressed by a
pressing force of 1 MPa, and the entire cathode ray
15 tube was heated in a heating chamber at 100°C for 10
minutes to bond and secure the stem base to the stem
to achieve insulation between the high voltage use
stem pins. The bonding strength of the stem base to
the stem at this time was a low 0.7 MPa. Further,
20 voltage was applied across the high voltage use stem
pins to test the insulation withstand voltage. As a
result, the insulation breakdown voltage was 15 kV. A
decline in the insulation property was seen comparing

with the above Examples 1 and 2.

25 It was confirmed from the results of the above
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ray tube of the embodiments, it is possible to obtain
an electrical insulator without loss of the insulator

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

Summarizing the advantageous effects of the

10 invention, as explained above, according to the method
of insulating a cathode ray tube according to the
present embodiment, since an electrical insulator is
obtained by transfer molding of the electrical
insulator composition, it 1s possible to produce an

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

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

25 it is possible to attach the stem base to the stem
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tube whereéin the stem and the stem base are strongly
bonded and the insulation property between the high
voltage use stem pins is high can be realized.
5 Further, according to the electrical insulator
composition for a cathode ray tube according to the
present invention, by using a silicone compound, it is
possible to 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 suited to transfer molding and further
having an excellent rubber strength, a property of
curing at a suitable curing rate, and an excellent
insulation property. Accordingly, this electrical
15 insulator composition becomes extremely effective for
realization of a cathode ray tube improved in the
bonding strength of the stem and the stem base and
improved in the insulation property between the high
voltage use stem pins by working the method of
20 insulating a cathode ray tube of the above invention.
Note that the present invention is not limited to

the above embodiments and includes modifications

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

1. A method of insulating a cathode ray tube
for insulation 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, 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, said method comprising the
steps of:
molding an electrical insulator composition
comprising an uncured self-adhesive silicone rubber
15 into a predetermined 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 bése,
folding back the portion of the electrical
insulator extending to the tip holder to the imnside
surface of the tip holder, and
attaching the stem base to the stem.

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



