; €3eKHXx|I 6T6D>. ~ 9 NOV 2002 ELECTRI CAL | NSULATOR AND CATHODE- RﬁyéﬁNBgmz
PROVIDED W TH THE SAME BACKGROUND OF THE | NVENTI ON The present i '

relates to i nprovenent in electrical insulation of electrodes called stem
pins, provided for supplying/receiving electric signals, of a cathode-ray

tube. Wth the tendency to increase a voltage applied to stem mnm’ lmlmmum
el ectron gun for inproving the performance of a col or cathode

stem portion of the cathode-ray tube has been insul ated by coati neisdibse stem
portion with a roomtenperature curing type silicon resin. The room
tenperature curing type silicon resin, however, is disadvantageous in that

it entraps bubbl esEnBerrROICADg INSURATORO AND VATHODEaGRAY MUBH | nsul ati on due
to the bubbles, an electrical insulator used for insulation of a stem

portion of a cathode-ray turovEDED awrrst hoie-g4yE t ube provided with the

el ectrical insulator for inproving the insulation of a stem portion have
been di scl osed in Japanese Patent Lai d-open Nos. Hei 7-94100 and He
8-111191. According to the invention disclosed in Japanese Patent Lai d-open

No. Hel 7-94dREroGNEOROLER BXvENREON th 1 29NOY-

The present invention relates to improvement in
electrical insulation of electrodes called stem pins,
provided for supplying/receiving electric signals, of a
cathode-ray tube.

With the tendency to increase a voltage applied to
stem pins of an electron gun for improving the
performance of a color cathode-ray tube, a stem portion
of the cathode-ray tube has been insulated by coating the
stem portion with a room temperature curing type silicon
resin. The room temperature curing type silicon resin,
however, is disadvantageous in that it entraps bubbles
when being cured. To solve degradation of insulation due
to the bubbles, an electrical insulator used for
insulation of a stem portion of a cathode-ray tube, and a
cathode-ray tube provided with the electrical insulator
for improving the insulation of a stem portion have been
disclosed in Japanese Patent Laid-open Nos. Hei 7-94100
and Hei 8-111191.

According to the invention disclosed in Japanese

Patent Laid-open No. Hei 7-94100, a cathode-ray tube with
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the inproved insulation is manufactured by a manner of preparing a flat

el ectrical insulator made froma silicon conpound, punching the elg%}rical
insulator with a formng die to formholes in which stem pins and SN Q2002
tip are to be inserted, sticking the electrical insulator on a stem base)
mounting the stem base thus stuck with the electrical insulator on a stem
of the cathode-ray tube, and heating the cathode-ray tube to ensure the
adhesive strength of the electrical insulator to the stem base. According
to the invention disclosed in Japanese Patent Laid-open No. Hei 8-111191, a
cat hode-ray tube is manufactured by a manner of extruding a thernosetting

adhesi ve type sirhi600a" YRRET 2 ERBROTE! hglurALeudehaRg) oGk Jihe tape

into a half-cut Shape using a die set orm hol'es”in I stem pins
b are t S BESRRRYt Baf TaFi SAPRE L RELehBoRIRERr ARSI COM Padd Sk ctom
he. st em SEBbRRET nRUEERRRE] EhEaRySRbBNEATq PR ReR BAE thus. ot uck w th
the electrical .insulator tape on_a stem of the cathqde-ray tube) thereby
i nprovi ng fAEMLIREURAE bA BRfReBAlLAe 1Bt ¥MIFANS LR RHPEh 3R YR Vi ™ges are
applied. 2 2 9 ~Ov Z~%, In the inventions disclosed in Japanese Patent
Lai d- open KbB.2aFRj t7-b216DsgRlefei s§icking) thehelecdaigadalingishattor
formed into the flat or tape shape

on a stem base, mounting the stem base thus stuck with

the electrical insulator on a stem of the cathode-ray

tube, and heating the cathode-ray tube to ensure the

adhesive strength of the electrical insulator to the stem

base.

According to the invention disclosed in Japanese

Patent Laid-open No. Hei 8-111191, a cathode-ray tube is

manufactured by a manner of extruding a thermosetting

adhesive type silicon rubber composition into a tape,

punching the tape into a half-cut shape using a die set

to form holes in which stem pins required to be insulated

when high voltages are applied thereto and a stem tip are

to be inserted, sticking the electrical insulator tape on

a stem base in such a manner as to be caught between a

tip containing portion of the stem base and the stem tip,

and mounting the stem base thus stuck with the electrical

insulator tape on a stem of the cathode-ray tube, thereby

improving the insulation between the stem pins to which

high voltages are applied.



is punched using a formng die or die set, and accordingly a surface to be
brought into contact with the stemof the electrical insulator 29 Koy g
into a smooth plane. As a result, in both the inventions, when the stem"
base stuck with the electrical insulator is nounted on the stem air may be
entrapped between the snooth surface of the electrical insulator and the
surface of the stem and if gaps forned by the entrapped air are present

bet ween the stempins required to be insulated, there may occur a problem
in generating discharge due to degradation of insulation of the stem
portion of the cathode-ray tube. SUMVARY OF THE | NVENTI ON The present

i nvention has been nade to solve the, above problem and a first object of

the present inventt om§ iR iRRZedbpcEPeter tRaf 2PAREFSt BRLERFabl e of
preventing entrapnment of air between the surface of the electrical
i nsul at or s2u@kepanalNgeeniifaséd-8Ad0Phandutricd-df11d &dterkhe3 ~ 8 NOV 2002
A second object of the present invention is to provide a cathode-ray tube
in which tateaboveat| énsnlasbri isghetiodinits rruentfdd thettwd@pen stamm and a
stem base of the cathode-ray tube) thereby inproving the insulation between
stem pi ns.idopanbhedeushagf ar §dbrabhphgctiiecaoeoddiengeity arfd r st aspect of the
present invention, there is provided an

accordingly a surface to be brought into contact with the

stem of the electrical insulator is formed into a smooth

prlane.

As a result, in both the inventions, when the stem

base stuck with the electrical insulator is mounted on

the stem, air may be entrapped between the smooth surface

of the electrical insulator and the surface of the stem,

and if gaps formed by the entrapped air are present

between the stem pins required to be insulated, there may

occur a problem in generating discharge due to

degradation of insulation of the stem portion of the

cathode-ray tube.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
above problem, and a first object of the present
invention is to provide an electrical insulator capable
of preventing entrapment of air between the surface of
the electrical insulator stuck on a stem base and the

surface of a stem.



el ectrical insulator, which is provided between a stem of a cathode-ray
tube of an electron gun and a stem base nmounted to the stem fog giyayuiegt i ng
stem pins erected on the stemfromeach other, the electrical insulator
including: a fixed portion held between the stem and the stem base; and a
projecting portion to be caught in a tip containing portion of the stem-
base, the projecting portion being fornmed integrally with the fixed
portion; wherein the fixed portion is provided with pin containing portions
for containing the stempins to be insulated by form ng notches in the
fixed portion on the outer edge side. An upper surface of the fixed portion
is preferably forpmed intgQ su¢ch a shape as to be hrought, substantially into

o
| i ne-contact wit Pt RESSREnPRAGREL AE EREPRESENSt dAN SRILR™ HE di%ctri cal
insulator is mounted to the stem Each of the pin containing portions
opened 4 Pro¥ifie ¢ 2a¢RosekavdIbprbastine e fidraredP e thkee et ke bor ti on,
is preferably shaped such that a gap on the outer edge side is |larger than
that on thénspAategstl ssimganted petivesrcenfdtam @b ten easeiefal stage
of contact of the fixed portion of the electrical insulator with the
surface of theecstbwdet-rayf itade , pdhteireby sinprmawittg sthstiamsebdt jomnt o
| ine-contact with the surface of the stem so that it is possible to
prevent enbeapeent sitemvpamst.he fixed portion and the surface of the stem
Al so, as the stembase is gradually pressed on the sten
To achieve the first object, according to a first

aspect of the present invention, there is provided an

electrical insulator, which is provided between a stem of

a cathode-ray tube of an electron gun and a stem base

mounted to the stem, for insulating stem pins erected on

the stem from each other, the electrical insulator

including: a fixed portion held between the stem and the

stem base; and a projecting portion to be caught in a tip

containing portion of the stem base, the projecting

portion being formed integrally with the fixed portion;

wherein the fixed portion is provided with pin containing

portions for containing the stem pins to be insulated by

forming notches in the fixed portion on the outer edge

side.

. An upper surface of the fixed portion is preferably

formed into such a shape as to be brought substantially

into line-contact with the stem when the stem base stuck

with the electrical insulator is mounted to the stem.

Each of the pin containing portions opened



the contact surface of the fixed portion with the glass surface of ¢ﬁ0§3ﬁﬁ
is gradually enlarged, and in this case, since air pushed out by tﬁ

enl arged contact surface is directed toward the outer edge side of the
fixed portion on which the notches as the pin containing portion are

formed, it is possible to certainly prevent entrapnent of air between the
fixed portion and the surface of the stem Further, since the pin
containing portion is shaped such that the gap on the outer edge side is

| arger than that on the innernpost side, air on the innernost side is liable
to be discharged to the outer edge side, with a result that it is possible

to nore certainl revent entrapnment _betwe he fixed ortlon and t he
surface of °FhE? EgéﬁT ﬁlca §rROYOITSA 13 égﬁ|§&éeph€ dbj ect,
according to a second aspect of the present invention, there is prOV|ded a
cat hode- ra?rFﬁBEaPHEIEHPHQd gHCB| SBRL @aPaPnOT A6 WhAR KA9ftHeth a stem

and a stem base of an electron gun, the electrical insulator including a
fi xed porti8nlandes EhépeéhﬁﬁgOﬁoﬁhﬁoﬁnﬂG¢W9@t|ﬁ@é@?ally with the fixed
portion; wherein the fixed portion is held between the stemand the stem
base in such a nawier this somfigunstiéorctat bhet heistied astegeontai ned in
pin containing portions fornmed in the fixed portion; and the projecting
portion iscoaught bétwkenfaxedppoirtilba siferh@neladtnp cdntiaisierqorti on of
the stem base. Wth this configuration, it is possible to ensure

with the surface of the stem, the fixed portion is

brought substantially into line-contact with the surface

of the stem, so that it is possible to prevent entrapment

between the fixed portion and the surface of the stem.

Also, as the stem base is gradually pressed on the stem,

the contact surface of the fixed portion with the glass

surface of the stem is gradually enlarged, and in this

case, since air pushed out by the enlarged contact

surface is directed toward the outer edge side of the

fixed portion on which the notches as the pin containing

portion are formed, it is possible to certainly prevent

entrapment of air between the fixed portion and the

surface of the stem. Further, since the pin containing

portion is shaped such that the gap on fhe outer edge

side is larger than that on the innermost side, air on

the innermost side is liable to be discharged to the

outer edge =gide, with a result that it is possible to

more certainly prevent entrapment between the fixed

portion and the surface of the stem.



i nsul ati on between the stempins required to be insulated by the fixed
portion, and to ensure the adhesiveness between the stemtip antstiy 2009
containing portion of the stem base by the projecting portion. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a sectional view showing a state in
whi ch an el ectrical insulator of the present invention is nounted between a
stem and a stem base of a cathode-ray tube; Figs. 2A to 2C are structura
views of a first 6 ~ 9 NOV ~2, enbodi nent of the electrical insulator of
the present invention, wherein Fig. 2Ais a plan view, Fig. 2B is a
sectional view taken on line X-X of Fig. 2A, and Fig. 2Cis a sectional

view taken on |ing, \éfc\ﬁ:%fv hietg%e 26ecbh@Sop Pt 0 §gcﬁ£81 Hryuetdr ?b,c%hﬁws

showing a state in which t irst enmbodiment of the eleéctrical insulator

|5 mount edy £ g8 SLEM RASEro VL IyERG1oRA Lhedol 1ANL Y Aed g 3B 1S a

sectional view taken on Tine Q. Firg. I'S a sectiona

vi ew t aken Lne . Figs A to 4C are structur,al_ wvi of a second
enbodinentcggh%%g'5%¥g¥g¥%a#gf%géﬁggéragfeéﬁg%ﬁ%ggénﬁqﬁ%§§hwgbn, wherein
Fig. 4Ais_a Iag view, Fig. 4Bis 3 sec&iongl viey t aken on line X-X of
Fig 4n oROURFGS Befeen dotfPBnardyRostERkEASEN O A8 PAFTUeE €A and

Figs. 5A and 5B are structural views showing a state in which the second
enbodinenttB? g%%cgrégg}iéapulator including a fixed portion and a

projecting portion formed integrally with the fixed
portion; wherein the fixed portion is held between the
stem and the stem base in such a manner that stem pins
erected on the stem are contained in pin containing
portions formed in the fixed portion; and the projecting
portion is caught between a tip of the stem and a tip
containing portion of the stem base.

With this configuration, it is possible to ensure
insulatios between the stem pins required to be insulated
by the fixed portion, and to ensure the adhesiveness
between the stem tip and the tip containing portion of

the stem base by the projecting portion.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing a state in which
an electrical insulator of the present invention is
mounted between a stem and a stem base of a cathode-ray
tube;

Figs. 2A to 2C are structural views of a first



insulator is mounted on a stem base, wherein Fig. 5Ais a front view and
Fig. 5B is a sectional view taken on line X-0-Z. DETAI LED DESCRRETHENZ0E,
THE PREFERRED EMBODI MENTS Herei nafter) preferred enbodi mnents of the present
invention will be described in detail with reference to 7 zZ ~ ~rov ao~~

t he acconpanying drawings. Fig. 1 is a sectional view showing a state in
whi ch an electrical insulator of the present invention is nounted between a
stem and a stem base of a cathode-ray tube. In Fig. 1, reference nuneral 1
designates an electrical insulator. As is fully shown in Figs. 2A to 20
the electrical insulator 1 includes a fixed portion 11 and a projecting
portion 12 integrated with the fixed Eottion 11. The fixed portion 11 is
hel d bet wedPPeAspemnt 05nthe elertphcal3ingHdafptnPEdthn RISSAE bei ng
crushed by pressing the stembase 3 to the stem 2. The fixed portion 11 is

arranged iHveREEeR: i Whopeth BianchApdst Rordanh¥iews Pigj-e@B Heét ween outer
fillets 21 formed around the roots of stempins 4 required to be insulated
when hi gh %ot tbeesl aykewppaken oheténe, Xwherébfighe2dt eandi Fd 34 e
electrically insulated fromeach other by the fixed portion 11. The
projectingipoatsentidnat vheghtakanaohi picen¥aknofigFper.ti28n 31 of the stem
base 3 for adhesively bonding a tip 23 of the stem2 to the tip containing
portion 31. Figs. 3A to 3C are structural views showing a state

in which the first embodiment of the electrical insulator

is mounted to a stem base, wherein Fig. 3A is a front

view, Fig. 3B is a sectional view taken on line X-0-X of

Fig. 3A, and Fig. 3C is a sectional view taken on line X-

0-Y;

Figs. 4A to 4C are structural views of a second

embodiment of the electrical insulator of the present

invention, wherein Fig. 4A is a plan view, Fig. 4B is a

sectional view taken on line X-X of Fig. 4A, and Fig. 4C

is a sectional view taken on line Y-Y of Fig. 4A; and

Figs. 5A and 5B are structural views showing a
state in which the second embodiment of the electrical
insulator is mounted on a stem base, wherein Fig. 5A is a

front view and Fig. 5B is a sectional view taken on line

X-0-7.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, preferred embodiments of the present

invention will be described in detail with reference to



Figs. 2A to 2C show a structure of a first enbodi nent of the electrical
insulator 1 of the present invention, wherein Fig. 2Ais a plan view, Fig.
2Bis a8 2 s Nov 2002 sectional view taken on |ine X-X of Fi@.glﬂyﬁ
Fig. 2Cis a sectional viewtaken on line Y-Y of Fig. 2A. In Fig. 2A the
electrical insulator 1 is a plastic material obtained froma self-adhesi.we
type silicon rubber by transfer nolding. The electrical insulator 1

i ncludes the fixed portion 11 and the projecting portion 12 integrated with
the fixed portion 11. The fixed portion 11 is held between the stem 2 and
the stembase 3 for electrically insulating the stem pins 4 necessary for
insulationFﬁron1eac n_the stembase 3 is nounted to the stem 2

I\ h_ot her. ¥%e.
t he projec ﬁg ES??P%ﬂYiﬁgié 3368ﬁ?'in the tip containing portion 31 of the
stem base 3 for adhesive]y bonding the tlg 23 of .the stem2 to the tip
contai ni ng porti di-B1.1 A ho¥®C biPRAL ¥1B¥sSRENERGn20F RS 1BCYIERE stem
base 3 side or_the bottomside in Fig. 2C of the fixed portion 11 is forned
into a flaBRpPARELELCRE &BERLHEBToQ§hithienPd eslegde 1EF o™it t he stem
base 3, and the stem 2 side or the top side in Fig. 2C of the fixed portion
11 i s fornBegunhed, besveerapprtemaangdr euattemsbgse of an cayprade maxel y
triangul ar shape (not shown) in cross-section to be brought substantially
into line toheact with the surface of the stem2 at the initial stage of
contact of the fixed portion 11 with the surface
In Fig. 1, reference numeral 1 designates an

electrical insulator. As is fully shown in Figs. 2A to 2C,

the electrical insulator 1 includes a fixed portion 11

and a projecting portion 12 integrated with the fixed

portion 11. The fixed portion 11 is held between a stem 2

and a stem base 3, and mounted in a state being crushed

by pressing the stem base 3 to the stem 2. The fixed

portion 11 is arranged in a state in which branch

portions thereof project between outer fillets 21 formed

around the roots of stem pins 4 required to be insulated

when high voltages are applied thereto, whereby the stem

pins 4 are electrically insulated from each other by the

fixed portion 11. The projecting portion 12 is caught in

a tip containing portion 31 of the stem base 3 for

adhesively bonding a tip 23 of the stem 2 to the tip

containing portion 31.

Figs. 2A to 2C show a structure of a first

embodiment of the electrical insulator 1 of the present

invention, wherein Fig. 2A is a plan view, Fig. 2B is a



9 29 MW 2~2 of the stem2. The fixed portion 11 has pin containi n&
portions 13 provided by forming notches in the fixed portion 11 oR@ %W 2002
outer edge side. In the pin containing portion 13) a gap "f" on the outer
edge side is set to be larger than a gap "e" on the innernost side. On the
ot her hand, as shown in Fig. 2B, each of the top and bottom surfaces of.the
projecting portion 12 is forned into a flat plane. The electrical insulator
1 has a specific thickness ranging froml nmto 3 mm Wen being held and
pressed between the stem 2 and the stem base 3 of the cathode-ray tube, the
electrical insulator 1 having the above thin thickness is crushed to cover
the outer peripheries of the stempins 4 for supplying hi 8h vol tages. A
net hod of FRGHIARILrYHEY atekehooR- +apet ¥hé 0&i RgIt héPel 886 FdQ- i2fsul ator 1
previously nmounted on the stembase 3 will be described below. Figs. 3Ato
3C show a b3 aaes¢ptiwmah vhewetakerienl linsula¥opf1Fig.mddnted on the stem
base 3, wherein Fig. 3Ais a front view, Fig. 3Bis a sectional viewtaken
on line X-0-X of T FiBA2%andie ela&drical sbesubndr vl ewst akehashiki ne
X-OY of Fig. 3A. Referring to Figs. 3Ato 3C) the electrical insulator 1
I S nmount edmavet hel sbetabnsd Breswmch bbaf-talkei@ve type silicon

rubber by transfer molding. The electrical insulator 1

includes the fixed portion 11 and the projecting portion

12 integrated with the fixed portion 11. The fixed

portion 11 is held between the stem 2 and the stem base 3

for electrically insulating the stem pins 4 necessary for

insulation from each other. When the stem base 3 is

mounted to the stem 2, the projecting portion 12 is

caught in the tip containing portion 31 of the stem base

3 for adhesively bonding the tip 23 of the stem 2 to the

tip containing portion 31.

As shown by the cross-section of Fig. 2C, the stem

base 3 side or the bottom side in Fig. 2C of the fixed

portion 11 is formed into a flat plane to be easily

brought into close-contact with the stem base 3, and the

stem 2 side or the top side in Fig. 2C of the fixed

portion 11 is formed into, for example, an arcuate shape

or an approximately triangular shape (not shown) in

cross-section to be brought substantially into line-

contact with the surface of the stem 2 at the initial

stage of contact of the fixed portion 11 with the surface



2 9 HOY Z~ bottom surface of the fixed portion 11 is brought into

-cl ose-contact with the inner side of the stembase 3 and the proRdckangu?
portion 12 is stuck on the inner surface side of the tip containing portion
31 of the stembase 3 in a state being caught in the tip containing portion
31. In this case, the pin containing portions 13 of the fixed portion 11
are arranged in such a manner as to contain pin holes 32 in which the stem
pins 4 to be insulated are to be inserted. The stem base 3, to which the
electrical insulator 1 is thus mounted, is nounted to the stem 2 of the

cat hode-ray tube such that the stempins 4 of the stem2 are inserted in
the associated pin holes 32. At this tinme, the electrical insulator 1 is
brought subistdift iBtey % nt Fhg ddxeshieamtign it HastriR ConeebRENAgl y, air
is not entrapped between the electrical insulator 1 and the stem 2 by

gr adual | y portiens nh? a0 peesdedgoy of conipgl netichest ha themfbxsd 3 up to 1
MPa upon nounting of the stembase 3 to the stem 2. Then, the entire

cat hode- r gyorttuin | 51 heat elde | oneeheadgagsf denackn athd 0Pidh ocodOaimbngt o
ensure an adhesive strength, for exanple, 3.0 MPa, of the electrical

i nsul at or gottidmel 31 ean hase 8" o the Sowayr adgensibedipr e@dwctoobet he

cat hode-ray tube on which the electrical insulator 1 is nounted can be

obt ai ned. idrge? thdh Q \gZp2'dheogathe@denhaymbbesifies obhatnedobyethe
met hod descri bed above was subjected to a dielectric strength
hand, as shown in Fig. 2B, each of the top and bottom
surfaces of the projecting portion 12 is formed into a
flat plane.

The electrical insulator 1 has a specific thickness
ranging from 1 mm to 3 mm. When being held and pressed
between the stem 2 and the stem base 3 of the cathode-ray
tube, the electrical insulator 1 having the above thin
thickness is crushed to cover the outer peripheries of
the stem pins 4 for supplying high voltages.

A method of manufacturing a cathode-ray tube using
the electrical insulator 1 previously mounted on the stem
base 3 will be described below. Figs. 3A to 3C show a
state in which the electrical insulator 1 is mounted on
the stem base 3, wherein Fig. 3A is a front view, Fig. 3B
is a sectional view taken on line X-0-X of Fig. 3A, and
Fig. 3C is a sectional view taken on line X-0-Y of Fig.
3A.

Referring to Figs. 3A to 3C, the electrical

insulator 1 is mounted on the stem base 3 such that the

10



test by applying 35 kV between those to be insulated of the stempins 4. As
a result, any current | eakage between the stempins 4, that is, ?%y hh?re
of dielectric strength was not found. In addition, the electricaf "
1 in this enbodinent is applied to a cathode-ray tube of a type in which a
plurality of stempins 4 to be insulated are mounted. A second enbodi nent
of the electrical insulator of the present invention will be described
bel ow. The electrical insulator in this enbodinent is suitable for a
cat hode-ray tube of a type in which a potential difference between the stem
pins 4 to mhich hi gh voltages are applied is as |ow as about 100 V, and it
is not re red to insulate the stempins 4 from each other Fi 4A to 4C
show t he TR oA PRt Fh?hgleF@cP?FEéPnlﬁ%uPatBF°Tg EndnE gs 5A and
5B show a state in which the electrical insulator 1 is previously nounted
on the sttty wiphisha praarveédeorft hBeeFéem page Pnaarat or,
Fig. 4B is a sectional view taken on line X-X of Fig. 4A and Fig. 4Cis a
sectional shewrekestiorg |portioly b2 Esgstugk op 9hR~YNRE? SHALaTiee
electrical insulator 1 in the second enbodi nent includes a pin containing
portion 13side a«bltkettipl goovainingngotrhber, 3 bli pbeestieal bdiskf 8r ences
t her ebet ween being | ow enough not to be required to be insul ated, of

in a state being caught in the tip containing portion 31.

In this case, the pin containing portions 13 of the fixed

portion 11 are arranged in such a manner as to contain

pin holes 32 in which the stem pins 4 to be insulated are

to be inserted.

The stem base 3, to which the electrical insulator
1 is thus mounted, is mounted to the stem 2 of the
cathode-ray tube such that the stem pins 4 of the stem 2
are inserted in the associated pin holes 32. At this time,
the electrical insulator 1 is brought substantially into
line-contact with the stem 2. Accordingly, air is not
entrapped between the electrical insulator 1 and the stem
2 by gradually increasing a pressing force applied to the
stem base 3 up to 1 MPa upon mounting of the stem base 3
to the stem 2. Then, the entire cathode-ray tube is
heated in a heating furnace at 100C for 10 min, to ensure
an adhesive strength, for example, 3.0 MPa, of the
electrical insulator 1 to the stem base 3. In this way, a
finished product of the cathode-ray tube on which the

electrical insulator 1 is mounted can be obtained.

11



the stempins 4. To be nore specific, the pin containing portion 13 has a
si ze capable of containing a plurality of the stempins 4 not regy’ 'tg@fz@
be insul ated, and as needed, it is shaped such that a gap on the®du ge
side is larger than that on the innernost side like the first enbodi nent.
Further, like the first enbodi ment, the upper surface of the fixed portion
is formed into, for exanple, an arcuate shape or an approxi mately
triangul ar shape (not shown) in cross-section for allow ng the upper
surface of the fixed portion to be brought substantially into |ine-contact
with the surface of the stem 2 when the stembase 3 is nmounted on the stem
2 so as to prevent entragnent of air therebetween. Figs. 5A and 5B are
structural views TRewragradst 5e¥ FHPRhtEHSt REtalaed iyalthendatdast 1 is
nounted on the stem base 3, wherein Fig. 5Ais a plan viewand Fig. 5Bis a
sectional deswrtihlednaboviei wasx-sobZ.edted His arbictlieetric| $keengiehfirst
enbodi nent shown in Figs. 3Ato 3C, the electrical insulator 1 is nounted
13 Z 9 NO¥¢s2002 tpplliydngt 8 [kas d eI waerh tihwate tthe e nimoul ated ngf porti on
13 is aligned with the associated pin holes 32; the fixed portion 11 is
fixed betwete shemspams? andakhe skenihasany; caidente JWaN0d ibwewaEd i on 12
is caught in the tip containing portion 31. The stem base 3 to which the

el ectrical thesglamopihs 9,Pre@OUS,y dUELN ol de dDenéedrie the
cat hode-ray tube in the sanme manner as descri bed above. That is to
strength was not found.

In addition, the electrical insulator 1 in this
embodiment is applied to a cathode-ray tube of a type in
which a plurality of stem pins 4 to be insulated are
mounted.

A second embodiment of the electrical insulator of
the present invention will be described below. The
electrical insulator in this embodiment is suitable for a
cathode-ray tube of a type in which a potential
difference between the stem pins 4 to which high voltages
are applied is as low as about 100 VvV, and it is not
required to insulate the stem pins 4 from each other.
Figs. 4A to 4C show the second embodiment of the
electrical insulator 1, and Figs. 5A and 5B show a state
in which the electrical insulator 1 is previously mounted
on the stem base 3.

Fig. 4A is a plan view of the electrical insulator,

Fig. 4B is a sectional view taken on line X-X of Fig. 4A,

and Fig. 4C is a sectional view taken on line Y-Y of Fig.

12



say). the stempins 4 of the stem2 of the cathode-ray tube are inserted in
-the associated pin holes 32 and the stembase 3 is nmounted to tgfg $0\e2802 by
gradual ly increasing a pressing force applied to the stem base 3,

the stem base 3 can be nmounted to the cathode-ray tube w thout entrapnent
of air between the electrical insulator 1 and the stem2. Wile the )
preferred enbodi nents of the present invention have been descri bed using
the specific terms, such descriptionis for illustrative purposes only,
it is to be understood that changes and variations nay be made w t hout

departing fromthe spirit or scope of the follow ng clains.

14

wher eby

X S Hov

Zoo2 What is Clained is: 1. An electrical insulator, provided between a
stem of a %%thode-ray tube and a stem base nounted to said stem for

insul ating stempins erected on said stem.P from each ot her

sai d

and

el ectrical insul &hsr LR tanl: insylxeer pbrinokhaesgcpenedhodimgnst em and
said stem base; and a projecting portion to be caught in a tip containing
portion ofisalddesem bisecoshaiinpngj porcngnpdit fomr lceildgdwivedd i ntegral |y
with said fixed portion; wherein said fixed portion is provided with pin
cont ai ni ngcpntaining f ohosentaibhngosandiatlemififesechedie thatdnitact diy
formng notches in said fixed portion on the outer edge side.

being low enough not to be required to be insulated,

of

the stem pins 4. To be more specific, the pin containing

portion 13 has a size capable of containing a plurality

of the stem pins 4 not required to be insulated,

and as

needed, it is shaped such that a gap on the outer edge

side is larger than that on the innermost side like the

first embodiment. Further, like the first embodiment, the

upper surface of the fixed portion is formed into,

for

example, an arcuate shape or an approximately triangular

shape (not shown) in cross-section for allowing the upper

surface of the fixed portion to be brought substantially

into line-contact with the surface of the stem 2 when the

stem base 3 is mounted on the stem 2 so as to prevent

entrapment of air therebetween.

Figs. 5A and 5B are structural views showing a

state in which the electrical insulator 1 is mounted on

the stem base 3, wherein Fig. 5A is a plan view and Fig.

SB is a sectional view taken on line X-0-%Z.

In this embodiment, like the first embodiment shown

in Figs. 3A to 3C, the electrical insulator 1 is mounted

13



2. An electrical insulator according to claim1, wherein an upper surface
of said fixed portion is formed into such a shape as to be broughtygy 200%(
substantially into line-contact with said stem when said stem base stuc
with said electrical insulator is mounted to said stem 3. An electrical

i nsul ator according to claim11, wherein each of said pin containing .
portions opened outwardly, which are forned in said fixed portion, is
shaped such that a gap on the outer edge side is larger than that on the

i nnernost side. 15 z 9 Hov 2002 4. A cathode-ray tube conprising: an

el ectrical insulator nmounted between a stemand a stem base of an el ectron
gun, said electrical insulator including a fixed portion and a projecting
portion fofRedhenté§rabryendt Fusdi Fiatddpdrin GPREiHia e RBRATEL9R xed
portion is held between said stem and said stem base in such a manner that
stem pi ns dBedsedldaned #ishermher @sEontiditest Him gial @b 2i ntlkg Hobxedons
formed in said fixed portion; and said projecting portion is caught between
a tip of saodtipamldnd sa fiixedc bettaieemdhmorstieon dfarshithet enehasase 16

. ANR AY{. AY. Al @Al h. AF5. AF. A . A

;. AL Af . Al f 3A3anAFShaFpraAjec@Qifya siaattifdn IRPU|icaldaasdiitc adf ceth calph cal] cal] cau
] ca] caU] cal] cal] cal] cal] ca] cal] cal] cal] caU] cal] caU] cal] cal] cal] caU] cal] ca] c
Ta] ca] ca( >ebitaknd@g=pdrtion 31.
The stem base 3 to which the electrical insulator 1
is previously mounted can be mounted to the cathode-ray
tube in the same manner as described above. That is to
say, the stem pins 4 of the stem 2 of the cathode-ray
tube are inserted in the associated pin holes 32 and the
stem base 3 is mounted to the stem 2 by gradually
increasing a pressing force applied to the stem base 3,
whereby the stem base 3 can be mounted to the cathode-ray
tube without entrapment of air between the electrical
insulator 1 and the stem 2.
While the preferred embodiments of the present
invention have been described using the specific terms,
such description is for illustrative purposes only, and
it is to be understood that changes and variations.may be

made without departing from the spirit or scope of the

following claims.
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#Z@ } xsni d_ZUa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] galal o@p
caj ca] ca] ca] ca] ca] ca] c<aU caU calU calUcaUca!'[ m4 n
R(] 0" Y| w nmhc”~Ya] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal S?2uT3j pKv{}"S| wgkf a\ Wa] ] ca] ca] c
a] cal] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca! S2i DzV. b6gL| wmhc”~Ya] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]cal F7kS* d
F1B x! 11 {vqgl gb] Xa]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca
] ca] ca] ca] ca] cal ca]ca]ca] ca]ca]ca] calcalca]cal !l "N'"""" 1#c######15i $0$3$$%DY6-
WORVELE' sni d .Za ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca
] ca] ca] ca] @?Fga]léaf)cié] E?]Z&H ]c}a] c]a] c]a] c]a] c]a] c]a] c]a] c]a] c}a' ! (]T( Y](f (](()]9) p% ))
FprExkxkx tELX+H++, P, L, L, xsnjd_za]]1]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca]lca]’cra]%]a%‘c‘a’]h%ﬂ_}:a]’c%‘]‘c%%%’a] c%f%‘a}éa cBPEYPER! 8-b-g-i - 0- s-
R .../9/p///0EOXx000
12111112282F'):2za\2@£{ P lcghhesleTray] cale Andh]a & kel i sa)rjrig¢eatea] cal cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] cal C2z222$3733344L4444
, 5555556 CHE66 66 PRY X A9 ATEMISTiiardYa tdn auijronf ned o] o cad £&] s¢ma] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal! 78@Bt 8888
*939f 999: =fgom .edch iother, said electrical insulator comprising:
<<<R<<<<<<3=k=}xsni d_Za] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] €aked] paktapnaheaic betaken) calida!skenmand waid ?i ?7?7?7??7&@
_ @aaooACA} AAAB7BoBBBC) xsni d_Za] U] 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] calsaainc djaca@];Calne] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! CGCCCCD: Dr DDDE- E
3E@ETEEEEE, F\ FKFFFGEGn3GGG' HXHHH| wr mhe”Ya] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caU] ca] sgbgalkeahgaperalioal ¢a] bl calugdltcalncal aalral ca] ca] cal HH+
al LirrrrrJaviidid" KMNKKKKKGEG HXHHH| wr mhe”~Ya] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
| ca] ca] ca] crlrtaliealAlielall A alta clanlradd calLad &%E@lﬁg] ca] ca: Qnf H
10%4| & () - FI MLO%4| & ()-9s10%| & ()- @0%| & ()-L$10%| & () 0% & () -
yl0% | & () g¥fidédn being formed integrally with said fix
10%| & () - YGLO%| & ()-1"10%4 & ()-Z1 /(41| & () Ys10%l| & () - FFl %1| & () Yy 10%|

fofy% ;a(<§l F&loiﬁiy?éi %) %mw%gw E&e@ 58 Q?ﬁ | %(sbé’rlo et BLn
1(%20/4{?&&(96‘%35%@]1%‘%9&&’%% e 2 /ﬁﬁ@?%%l?@&%@ sﬁ%’f}/&p’(?svsz B8 ()-1v
Tooe: () 1 1098 ) %fé%f )f%%%}?’?'? Fald 10080 el eiqpogn o

109%& () - )s 1 /«& &] 31&0/ - %409 () - " &LOY& ()

10%&' () - #Z@ A9 910%& ()-Y74109%&' ()- @T 10% ()-93S 10%& ()-31
109%& /10%& A i K< 10% 0% ()-1 GLQY&' () - YMLOY&'

10%&(%) | % 10%(&) E% c%lﬁiﬁiK“ﬁlcafLFa{ﬁSk%ié%( %)’-CPngB&( )t(’) S &f(‘}b/ ()- @
109@& () -1: 100@& () - 10%& ()-1g 109 () - (] 0i K- Kfy/ MIO%& () -~

10%&' ()-f) I(I) an 4 Iz)s%}%aﬂg/@é)s xed portion is formed

109%& () - L1 100@& () - " Vi KATf 1010L<510%& (g 910%&é - 71098 (] 510%& () - 3F10%&' (
)-1: 1098 ()lfs“} ot @ SR (3 1%R@T )REYMEN ) ‘P%%P ly into

@.0%& () - %0%& () - 10?ui K- 79! 10%& () - 3Z10%& () - , 109%& ( 910%& ()- S

109& () - &10%2F )BTV (- 73] 574 A Do) - S2idogten-NaggoRtpyks) f

109& ()-"' 109%& ()- YUdOU& ()- SHS

109%& () - pK\)'k]ytztf e 190t &% WIOLER X ) LrosobRE DY - 73 ongnpfed1bogs i A3ELETR () -

| 11 109&' ()-z{"S}_A410110%&' ()- @®10%& ()- 109&" ()-| 109&" () -
f100& ()- & 10%& (P--108ni R1AGLIDIAL (}nSuleT( pCCOO®N) Lol ol im -1@

109%&' () - 10%& () - YI0%& () - DzVi K- 4f / 109&' () - - 10%& () - Y+109%& () - S) 310%& ()- L'
109%&. () - FYAMO%R ¢ )n @FN0EE (921 i AT 1000t at 108 PP 0id08ROLEAEE0VR () - 510%&
()-3z109%& ()-11109& ()-6q} A710Y10% ()-F 109%& ()- Yy109&' ()- FS109&' ()-Y
109 () - %A0e#dxfdrdl0lwhGah are formed in said fixed portion, is
-109%& ()-Y: 109%&' ()- Y10%& ()-1 109%& ()-1 109& ()- Y10%&' ()- F10%& () - F7ki K- 7S311
0% ()- @ 108mared shdDURIAY -4 )dOIRO ) ehe 103Ke ) e@Be side is larger

109 ()-,"10%& ()-ki UKS3110%&' ()-101010<s10%& ()-fs9- 10%&' ()- Y710%& () - S5Y
10%& () - 931K (dhd¥ oh i th&KYnddbo4d -408&. () - F10%&' () - F10%&' () - F310%& ()-F
109%&' () - 3%@L0%& () - d
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