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5 This invention relates to an
capabl e of insulating between high voltage ste
cat hode ray tube used for an electric equi pnent

‘gh voltage el ectrodes, which electric
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This invention relates to an electric insulator being

capable of insulating between high voltage stem pins, e.g.

-in a cathode ray tube used for an electric equipment

provided with high voltage electrodes, which electric
equipment particularly includes color television picture
tubes and monitor of image screens and coﬁputers, and for
other electrodes being subjected to a high voltage, and

relates to an electric insulation device using thereof, and

further relates to a method of electrical insulation,using

the electric insulator.

The cathode ray tube described above is a typical
example of the'electric equipment provided with high
voltage electrodes. The high voltage inter-stem pin

electric insulator in a cathode ray tube of prior art and

the method for producing a céthode ray tube using the

insulator are described below referring to Fig. 1 and Fig.
2. |

Fig. 1 illustrateS'thé method of electric insulation
between stem pins inClﬁding a high voltage stem pin of

prior art.. Fig. 1A shows a stem base, and Fig. 1B shows a

neck of the cathode ray tube. Fig. 2 illustrates the neck
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equifpnent particularly includes color television picture 10 t ube
noni tor. of i nage screens and conputers, and for ot her electro
bei ng subjected to a high voltage, and relates to an electric

i nsufati on device using thereof, and further relates to a nmethod Y
el ectrical insulation using the electric insulator. 15 Th
cat hodge ray,tube described above is a typical exanpl e of the

el edéri c equi pnent provided with high vol tage el ectrodes. The high
voltage inter-stempin electric insulatdr=in a cathode ray tube of

prior art and o ifRode' PRy tohePLRlStifed £3'08SradNce WTLHoLRS 1N
method of electrical insulation illustrated in Fig. 1.
Fig. éA gives a view of the neck, and Fig. 2B gives the
cross sectional viéw along A-A liné in Fig. 2a.

5 In Fig. 1B, the reference number 1 designates the
neck of a cathode ray tube whiéh is installed in a color
television picture tube or a monitor for image screen or
computer. The neck accepts an electron gun being mounted
on a stem 2, which is not shoﬁn, by inserting therein, and

110 the stem 2 is provided with more than one stud electrode,
stem pins 3A, 3B, 3C, etc. The glass periphery of the stem
2 and the glass edge periphery of the neck 1 are welded
together to integrate them. The assembled cathode is
evacuated through the tip 4 of the exhaust éipe formed at
i5 the center of the stem 2, then the tip 4 is.sealed.. The
stem pins 3A, 3B, 3C, etc. are studded along a specified
pin pitch circle.
In Fig. 12, the reference-ndmber 10 designates a stem
base. The stenm baée 10 consists qf a bottom disc plate 11,
20 a tip acceptdr 12 which is formed at the center of the
bottom disc p;ate 11 and protects the tip 4, an acceptor
for high voltage steﬁ pin 10 in a fan-shape to receive a
high voltage stem pin.sB and acts also as a part of the
side wall of the tip aécéptor 12, a skirt 14 which covers

25 ‘the edge‘periphé}y.of the neck 1 formed at the periphery of
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20 g descri bed below referring to Fig. 1 and Fig. ' 2.

Fi g the nethod of electric insulation bet ween stem
pi i gh voltage stem pin of prior art. Fig. 1A shows a
S g. 1B shows a 25 neck of the cathode ray tube. Fig. 2
il neck - 2 -

the bottom plate 11-and which prevents sagging of the paste

. electric insulator 5, and more than one throughhole, 1SA,

15B, 15C, etc. aligning to the stem pins 3A, 3B, 3B, etc.

formed at the periphery of the bottom plate 11.

. A common material for the stem base 10 is a resin
such as polycarbonate which has excellent insulation
‘property. The dielectric breakdown voltage of
polycarbonate resin is 30 KV/mm.

| A conventional method to electrically insulate

10 between the stem pins_3A, 3B, 3C, etc. being studded onﬁo
the stem 2 on the heck 1 of cathode ray tube is to evacuate
the cathode ray tube, to seal the tip 4, then, as
illustrated in Fig. 1B, to insert the nozzle of a tube 6
filled with paste electric insulator S5 between the stem

15 pins 3A, 3B, 3C, etc..of the stem 2, and to squeeze out fo
applY'a small amount of the electric insulator 5 from the
tube 6 using fingers 7. |

The stem base 10 shown in Fig. 1A is piacéd on
the applied electric insulator 5 in a manner that

20 the tip acceptor 12 accepts the tiﬁ 4 and that
the acceptor for high voltage stem pin 13 |

accepts the high voltﬁge stem pin 3B and that

each of the throughholes 15A, 15B, 15C, etc accepts

corresponding stem pin 34, 3B, 3C, etc. under a slight

25 compression. Then, the configuration becomes to .the one
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ot cathode ray tube structured in accordance with the met hod¥
electrical” insulation illustrated in Fig. 1. Fig. 2A gives a %
the neck, and Fig. 2B gives the cross sectional view along A-A
in Fig. 2A. 5 In Fig. 1B, the reference nunber 1 designates
neck of a cathode ray tube which is installed in a color televis
pi.cture tube or a nonitor for inmage screen or conputer. The neck °
atCepts an el ectron gun bei ng nount ed on a stem 2, which is not
shown, by inserting therein, and 10 the stem2 is provided with nore
than one stud dldeistateted in Figen2pi nThA stihctifze edssudds ghaselectric

peri phery of the stem
insulation between the stem pins, 3A, 3B, 3C, etc.

As realized in the preéent'color'television picture
tubes and monitors for image screens and computers, the
cathode ray tubes for these equipments are requested to have
hiéh brightness and high resolution. To cope with the ever
increasing demand, a high voltage is applied not only to the
anode of cathode ray tube but also to the electrode of
electron gun in the cathode ray tube. 1In particular, a
focus electrode is unavoidably applied with a high voltage
for improving the focusing‘characteristic.

The outside diameter of the neck 1 receiving the
electron gun has an upper limit from the standpoint for
saving the deflection.power of electron gun. Conseqguently,
the area of stem 2 is limited. Since such a limited area of
the stem 2 receives the stem pins 3a, 3B, 3C,.etc., which
receive various levels of voltage, the spacing of these stem
pins 3A, 3B, 3C, etc. becomes narrow. . |

For example, a color cathode ray tube for monitoring a
graphic display.made by_SONY CORP. has the pin ‘pitch circle
diameter of 15.24 mm, and the number of studded pins is 14
'with the pin spacing 6f 3.42 mm. |

Among these stem pins,'3A, 3B, 3C, etc., the stem pin
3a, for example, is called the Gl pin which is applied with
a voltage of 0 to sevérai volts, and the stem pin 3B is the

4 “‘*——~———~______~__
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peri phery of t-he neck 1 are wel ded together to

assenbl ed cathode is- evacuated through the tip 4

e formed at 15 the center of the stem2, then the tip
stem pins 3A 3B, 3C, etc. are studded along a

pin pitch circle. In Fig. 1A the reference

nates a stem base. The stem base 10 consists of a

ate 11, 20 a tip acceptor. 12 which is forned at the center

bottomdisc plate 11 and protects the tip 4, an_ acceptor

t ageon® ehPPi ﬁogem glgctzedensich kecappbied with nmrgxwum 9800

m pi n 3B and 8ts al so as a part of the
volts, an he stem pin 3C is the one to supply voltage to

the convergence electrode and is applied with 0 to 2000
volts. |

Accorxrdingly, there exists the difference of maximum
9800 volts between the stem pin 3A and the stem pin 3B, and
the maximum 8750 volts between the stem pin 3B and the stem
pin 3C. For a new cathode ray tube, or if the surface of
the glass stem 2 is clean, the glass dielectric bréakdowﬁ
voltage (the lead along the stem glass surface) between the
stem pins 3A and 3B and between the stem pins 3B and 3C has
not problem. However, a temperature rise or deéosiiion of
du#t or dirt caﬁsed by static éharge.degrages the dielectric
breakdown wvoltage dﬁring operation, or an excess voltage
over the dielectric breakdown voltage is often applied to
the stem pins, so the dielectric breakdown voltage is not
necessarily secured during operation.

To assure the_hecessary dielectric breakdown voitage,_'
conventional technoldgy'uses a paste silicone resin of a
ioom-temperature-Curing type such as KE03490 made by Shin-
Etsu Chemical Co. Ltd. and SE-9168 made by Toray Dow Corning
Co., Ltd. <That type of resin is hereinafter referred to
simply as "RTV resih“;

‘The RTV resin has basic electric characteristics, but

it lacks flowapility because of its paste property. As
5
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side wall of the tip acceptor 12, a skirt 14 which covers 25 .th
peri phery of the neck 1 formed at the periphery of

- 3- the bottom plate 11 and whi ch prevents saggi ng of the past
electric insulator 5, and nore than one throughhole, 15A, 15B,
etc. aligning to the stempins 3A, 3B, 3B, etc. fornmed at "t he
pq&jpherx of the bottomplate 11

-6 ~
illustrated in Fig. 1B, the RTV resin 5 is squeezed out
from the tube 6 between the stem pins before mounting the
stem base 10 to the stem 2, then the stem base 10 is
attached. Usually, the application of RTV resin 5 is

5 manually carried out.

However, the RTIV resin raises several problems such

.that it likely includes bubbles during application work,.
and that a solvent existing in itself foams at a
temperature range of from 80 to 120°C under_the heat

10 ‘generated during the aging stage for acﬁivatinq the cathode
of electron gun, and that bubbles occur during the )
insertion and withdrawal of connector of an instrument
employed several times of inspection in the period from the
application of RTV resin to the complete curing, (normally

15 7 days), which bubbles interfere the perfect functioning of
electric characteristics of the resin and degrades the
dielectric breakdown voltage and, in the worst case,
discharge occurs betweén stem pins to.damage the cathode
ray tube.

20 The inventors solved these problems by providinglthe
following invention.
1. The first aspect of the invention is an electric
insulator as an electric insulator for
inter-electrode such as inter-stem pin for high

25 voltage service in a cathode ray tube, which
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terial for the stembase 10 is a resin such as
has excell ent insul ation property. The dielectric
of pol ycarbonate resin is 30 KV/nm A
od to electrically insulate 10 between the stem pins
bei ng studded onto the stem 2 on the neck 1 of

e is to evacuate the cathode ray tube, to seal the tip

illustrated in Fig. 1B, to 7nsert the nozzle of a tube 6

aste electric insulator 5 between the stem 15 pins 3A, 3B,
t he etestric ;hasulatex LomPBHigesy

(1) An electric insulator comprising a clay-like
silicohe compound being.formed to secure electrical
insulation between stem pins or the like for high voltage
service in a cathode ray tube.

(2) An electric insulator of (1), wherein the
silicone compound has a volume resistivity ranging from 1 x
10" to 1 x 10’ N'cm and a dielectric breakdown strength
ranging from 10 to 30 KV/mm.

(3) an electric insulator of (1), wherein the
clay-like insulator has a degree of plasticity giving a
deformation ranging from 4/10 to 7/10 under a compression
df 19 Kg-f.

(4) An electric insulator of (3), wherein a
thickness of the formed shape is in a range of from 0.8 to
2.0mn.

(5) An electric insulator of (1) through (4),
wherein more than one throughhole are formed correspohding
to at least a spacing of electrodes of an electric
equipment and being acceptable of these electrodes
penetrating therethrough.

(6) | An electric insulator of (1) through (5),
wherein throughholes éorresponding to more than one stenm
pin including a high #oltage stem pin in a cathode ray tube

and to a tip of exhaust pipe of the cathode ray tube are

\__\_“ )
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apply a small amount of the electric insulator 5 fromthe tub

using fingers 7. : The stem base 10 shown in Fig. 1Ais p

on the applied electric insulator 5in a manner that 20 t he
acceptor 12 accepts the tip 4 and that - téhe- acceptor for high vol
stempin 13 accepts the high voltage stem pin 3B and that

each«of the.,thr &ogmedl.es 15A, 15B, 15C, etc accepts correspondingl
stempin 3A, 3B, 3C, etc. under a slight 25 conpression. Then, the
configuration béboneghggqqggqﬁ“;spect of the invention is a stem base having
throughholes corresponding to more than one stem pin in a
cathode ray tube and to a tip of exhaust pipe of the cathode
5 ray tube, wherein the electric insulator is attached to the
stem base while aligning these throughholes with the
throughholes of the electric insulator described in (6) of 1.
3. The third aspect of the invention is an inter-stem pin
electric insulatién device in a cathode ray tube, which
10 comprises: a stenm of.a cathode ray tube; and electric insulator
described in 1 being attached to the external surface of the
stem in a manner_being pgnetrated by more than one stem pin
inciuding a high voitage stem pin which are protruding from the
external surface of the stem and by a tip of exhaust pipe of
15 the cathode ray tube; a stem base provided with throughholes, a
tip acceptor, and an acceptor for high voltage stem pin, being
placed and fixed in a manner that the stem pins penetrate the
- throughholes and that the stem base covers the tip at the tip
acceptor and that the high voltage stem pin is isolated at the
20 acceptor for high voltage stem pin.
4. The fourth aspeét of the invention is a method for-
producing a cathode ray tube, which comprises: attaching an
electron gun provided with more than one stem pin including a
high voltage stem pin and with a stem introducing an exhaust
25 pipe to a neck of funnel which structures a tube body; welding
the periphery of the neck edge with the periphery of the stenm;

férming a tip and closing it after evacuéting the tube
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in Fig. 2. The structure assures the electric insulation
ins, 3A, 3B, 3C, etc. As realized in the present
picture tubes and nmonitors for image screens and

cat hode ray tubes for these equipnents are requested to

ht ness and high resolution. To cope with the ever

nd, a high voltage is applied not only to the anode of

ube but also to the el ectrode of

body. through the exhaust pipe; attaching a clay-like
electric insulaﬁor consisting of silicone compound which was
formed aligning each of throughholes for receiving the stem
pins and ‘the tip of exhaust pipe; fitting the integrated
stem base by penetrating the stem piﬁs and the tip
therethrough, and moﬁnting and fixing the stem base to the
_stem. ' | |

Accofdingly, an electric insulator of this invention
suppresses the 'generation of bubbles described above or
further eliminates the bubble formation, completely prevents
the leak along surface which is also described above,
secures the electric insulation between high voltage stem
pins or the like in a cathode ray tube, and does not damage
the cathode ray tube.

Since the electric insulator of this invention ;s a
clay-like formed shape, the work for insulating high voltage
stem pins or tﬁe like each other in a cathode ray tube is
performed at a significantly improved efficiency. |

In addition, the usé of a stem'base being attached with
the electric insulator_.of this invention enhances the
efficiency of the work for inéulating high voltage steﬁ pins
or the iike each other.

Furthermore, the use of a stem base of.this invention
allows .a mechanical mounting of electric insulation device

between high voltage stem piné or the 1like instead of

9
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el:ectron gun in the cathode ray tube. In particular, a focus
I s unavoi dably applied with a high voltage for inproving the foc
characteristic. The out si de dianeter of the neck 1 receiving
el“ectron gun has an upper limt fromthe standpoint for saving the
defl ection power of electron gun. Consequently, the area of stem 2’
liimted. Since such a limted area of the stem 2 receives the stem pi
3A 3B, 3C, etc., which receive various |evels of vol tage, the spacin
t hese stem pi ns 3A, 3B, 3C, etc. becones na?rorow For exanple, a

col or: cat hode ray, LuBes LRk "RahLSL' 08:R. HRE"hERAIELAY HBHRcRHgST
procedure leads to the automatic operation.

The present invention will be further described
hereinafter with reference to the following description of

5 exemplary embodiments,_and the accompanying drawings, in
which:-

Fig. 1 illustrates'thé method of electric insulation
between stem pins including a high voltage stem pin of
related art. Fig. 1A shows a stem base, and Fig. 1B shows

10 a neck of the cathode ray tube.

Fig. 2 illusérates the neck of cathode ray tube
structured in accordance with the method of electrical
insulation shown in Fig. 1. Fiq. 2A gives a view of the
neck, and Fig. 2B gives the cross sectional view along A-A

15 line in Fig. 2A.

Fig. 3 shows an electric insulator of the first
embodiment in the present invention. Fig. 32 ines a
view of the electric insulator. Fig. 3B shows the cross
sectional view along A-A line of Fig. 3A.

20 -Fig._4 illustrates the procedure for attaching the
electric insulator of Fig. 3 of the second embodiment in
the present invention onto the stem base. Fig. 4A gives a

view of the electric insulator of Fig. 3. Fig. 4B gives a
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di apeter of 15.24 nm and the nunber of studded pins is 14 wth the pin

spaci ng of 3.42 mm Anmong these stempins, 3A, 3B, 3C, etc., the stem
pin_ 3A for exanple, is called the GL pin which is applied with a
vol fage of O to several volts, and the stempin 3B is the _-5-

one for focus electrode which is applied wi th maxi mum 9800

- 11 -
view of the eleétric insulator viewing from the stem side.
Fig. 4C is a stem base attached |
Fig. 5 illustrateé the structure of an electric
insulation device of the present invention of the neck of
5 cathode ray tube which uses the electric insulator for
more than one stem pins including a high voltage stem pin
is effected using the electrical insulator shown in Fig. 1
or the stem base shown in Fig. 4. Fig. 5A gives a Qiew of
the device. Fig. 53 shows the cross sectional view along
10 A~-A line in Fig. SA. Fig. S5C shows a cross sectional view
of the stem of neck structuring the cathode ray tube.
An electric insulator of this invention, an electric
insulation device uéing the electric insuiator, and a
method for producing a cathode ray tube using the electric
15 insulator are described below referring to Fig. 3 through
Fig. 5. | -
Fig. 3 shows an électric insulator of this inveption.
'fig. 3A gives a bi:d eye view of the electric insulator,
and Fig. 3B shows fhé cross sectional view along A-A 1line
20  of Fig. 3A.
Fig. 4 illdst:ates the procedure for attaching the
electric insulator of Fig. 3 onto the stem base. Fig. 4A
.gives a bird eyé viéw_of the electric insulator of Fig. 3.
Fig. 4B gives a bird éye view of the electric insulator

25 viewing from the stem side.. Fig. 4C is a stem base attached

‘*-—“———-———__*___,
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volts, and the
el ectrode and i

exi sts the difference. of maxi num 9800 volts between the stem pin 3A§
t he sten1p|n 3B, and the maxi num 8750 volts between the stem pin 3B arNgl
the stem pin 3C. For a new cathode ray tube, or if.the surface of theW
glass stem2 is clean, the glass dielectric breakdown voltage (the |ead

alofig thé stem

the stem pins 3B and 3C has not problem However, a tenperature rise or

deposi tion of

stempin 3Cis the one to supply voltage to the conZgH
s applied with 0 to 2000 volts. Accordingly, tINg

gl ass surface) between the stem pins 3A and 3B and betwee \E
tiith @an dldcteiseithdyl stek i of Ctl:t&tgﬁﬁb@i‘aﬂen.t he dielectric

Fig. 5 illustrates the structure of an electric
insulation device of this invention of the neck of cathode
ray tube in which electric insulation between several stem
pins including a high voltage stem pin is effected using the

electrical insulator shown in Fig. 3 or the stem base shown

in Fig. 4. Fig. 5A gives a bird eye view of the device.

Fig. 5B shows the cross sectional view along A-A line in
Fig. 5A. Fig. 5C shows a cross sectional view of the stem
of neck structuring thé cathode ray tﬁbe,

The components common to those in the figures of related
art, such as the electric device of high voltage inter-stem
pin in cathode ray tube, have the same reference numbers
with each ofher.

The following is the description of an electric
insulator of the first embodiment iﬁ preésent invention.

Referring to Fig. 3; the electric insulator 20 of this
invention is formed to a disc having a thickness deécribed
below. The disc'has a throughhole 21 for receiving a tip 4
at the center, and_haé throughholes 22A, 22B, 22C, etc. fo:
receiving stem pins 3A, 3B, 3C, etc. including the high
voltage stem pin 3B, at an each corresponding position.

Those throughholes may be formed at a time when the
electric insulatdr 20 is punched from a large flat electric

insulator using a forming die. ‘The punching of the

12
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ring operation, or an excess voltage over the

voltage is often applied to the stempins, so the
voltage is not necessarily secured during operation.
essary dielectric breakdown voltage, conventional

a paste silicone resin of 'a roomtenperature-curing type
made by Shin- Etsu Chem cal Co. Ltd. and SE-9168 nade by
ng Co., Ltd. That type of resin is hereinafter referred to

resin". The RTV resin has basic electric
cthroughhole 21 for tip is preferably carried out to have a

cross slit 23 at the inner periphery of the throughhole 21;

The electric insulator 20 with that type of slit 23 makes
the insertion of tip 4 into the throughhole 21 easy and
assures a close contact of the outer periphery of the tip 4
with the inner periphery of the throughhole 21, which'
ensures the electric insulation.

The electric insulator 20 is a clay-like silicone
compound. An example of that tfpe of silicon compound uses
*"Putty-stock SMX-5999" made by Fuji Polymer Co. Ltd. as the
baéic component. By mixing a plasticizer to "Putty-stock
SMX-5999", the electric insulator 20 having an adequate
degree of plasticity is obtained.

Fig. 3 shows an example of the electric insulator 20
having the tip-throughhole 21, the pin—throughholés 22a,
22B, 22C, etc., and the slit 23. An electric insulétor nay
otherwise simply be formed by punching a silicone.cémpound to
the outside diameter, and it is pressed to the tip 4 of the
neck 1 and to the stem pins 3A, 3B, 3C, etc. to open these
throughholes using a.cbmpression force, and then mounting it
to the stem 2. Néverﬁheless, an electric insulator 20
which forms the throughholes shown in Fig. 3 in advance has
an advantage that the tip'4-and the stem pins 3A, 3B, 3C,
etc. are easily-mounted without defecting the shape of the

insulator.

13
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It Facks flomablllty because of its paste property. As
iTlustrated in Fig. 1B, the RTV resin 5 i s squeezed out from
6 between the stem pins before nounting the stem base 10 to th
27 'then the stembase 10 is attached. Usual ly, the application

resin 5is 5 manual Iy carried out.

-~ ] 1,e

The inventors carried out further extensive study and
invented the stem base 40 with electric insulator, which is
the second invention shown in Fig. 4C.

The stem base 40 with electric inshlator is formed by
attaching the electric insulator 20 shown in Fig. 4A (Figq.
3) to the stem base 30 to integrate them. The material of
the stem base 30 may be a high insulation resin such as
polycarbonate which is used in prior art.

As illustrated in Fig. 4B, the stem basé 30 consists
of: a tip-throughhole 32 which is opened at the center of
the disc base plate Bi and which accepts the tip 4; pin-
throughholes 33A, 33B, 33C, etc. including the high voltage
stem pin 3B, which are arranged along the péripheral pitch
circle on the base plate 31 and which receive stem pins

3a, 3B, 3C, etc. at each corrésponding position; and the
‘tip acceptor 34 and acceptoi for high voltage stem pin 35
locating on the side not'faciﬁg the.stem 2 of the base plate
31.to protect the tip 4 of the neck 1.

The stem base 30 has no skirt 14 which is seen on the

stem base 10 of prior art. The skirt 14 may be formed at
- need. However, this 'in\(ention uses a clay-like electric
insulator 20 and is not the type of paste eleétric insulator
5, so there is not poséibility of sagging of the insulator.
Therefore, no skirt 14 is required in. this invention.

Moreover, elimination of the skirt 14 allows an easy

14
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In rai ses several problens such | that it likely
ring application work, and that a solvent existing
a tenperature range of from80 to 120[err] C under.
nerated during the aging stage for activating the cathode
and that bubbl es occur during the i nsertion and
onnector of an instrunent enpl oyed several tines of
the period fromthe - application of RTV resin to the

ng, (normally 15 7 days), which bubbles interfere the

ti oproduotion of ethet stenchbaaet efQ swilth odlederiesiimsaigtor,
e .dielectric breakdown voltage and, in the worst case,
which stem base 40 is described below.

The following is the third embodiment of the present
invention. The stem base 40 with electric insulator is
formed by attaching the electric insulator 20 shown in Fig.
3 to the stem base 30 in advance while aligning each of the
tip-throughhole 21, pin-throughholes 22aA, 22B, 22C, etc. with
the tip-throughhole 32, pin-throughholes 33A, 33B, 33C, etc.
on the stem base 30, respectivély. In other words, the stem
base 40 with electric insulator has an integrated structure
of the electric insulator 20 and the stem base 30.

When this type of stem base 40 with electric lnsulator
is prepared in advance, the production line of cathode ray
tubes at an assembly plant is shortened, and_ a special
advantage is given in automatic mounting of the stem base 40
with electric insulator to the stem 2 as described before.
Furthermore, even if the aséembly is carried out manually,
the workability should be significantly improved.

Accordingly, as illustrated in Fig. 5, the stem base
40 with electric insulator of this invention is attached to
the evacuated neck 1 of a cathode ray tube under a
compression force while aligning the tip-throughhole 32 with
the tip-throughhole 21 on the mating electric insulator 20
and aligning each pin—througﬁholes 33a, 33B, 33C, etc. with

the pin-throughholes 22A, 22B, 22C, etc. on the mating

15
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di scharge occurs between stem pins to damage the cat hode ray t

20 The i nventors solved these problens by providing the e
fol low ng invention. 1. The first aspect of the invention is a
eléctric i nsul ator as an electric insulator for :

I nter-el ectrode such as inter-stempin for high 25 vol t age service
cathode.tay tube, which

electric insulator 20, and witﬁ the stem pins 3A, 3B, 3C,
etc., respectively, and while'pressing down the stém base 40
with electric insulator at the mating state to firmly contact
the stem 2. The compression force is described later. In
this manner, the intef-Stem insulation is performed using the
electric insulation device shown in Fig. 5A and Fig. 5B.

Otherwise, the electric insulator 20 shown in Fig. 3 may
be directly mounted on the stem pins, 3A, 3B, 3C, etc. .and
the tip 4 of the stem 2, and may further accept the stem
base 30 as shown in Fig. 4B or the stem base 10 of prior art.
However, the stem bgse-40 with electric’insulator of this
invention shown in Fig; 2C is used, the mounting can be
performed by é robot, which means that the production line
of cathode ray tubes is autémated.

Either electric insulator of this invention may be used
to enhance the curing bj the heat of cathode aging (80 -
1205C) after mounting the electric insulator to the stem 2 at
room temperature as déécribed before. Since the eléctric
insulator of this invention has a clay-like property, the
amount of included solvent is quite small compared with the
paste electric insulatoi of prior art. As a result, the
generation of bubbles in the curing stage due to the heat is
minimum, and the required breakdown voltage is secured.

The follpwing is experimental examples of the clay-~like

silicone compound electric insulator of this invention.

16
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I nsul at or conpri ses: - (1) An electric

g a clay-like silicone conpound being fornmed to
i nsul ati on between stempins or the |like for high

ice in a cathode ray tube. (2) An electric

, Wherein the silicone compound has a vol une

ging from1l x 10[err] to 1 x 10[err] [err] cmand a

eakdown strength ranging from 10 to 30 KV/ mm

- Experimental Example 1
The clay-like silicone compound used had the following'
, properties. The experiments were conducted with- various

thickness, T, of the electric insulator 20 shown in Fig. 3B.

1. Volume resistivity: 1 x 10 Qecm
2. Dielectric breakddwn strengths: 25 KV/mm

3. Diameter of pin-throughhole: 0.97mm

4. Degree of plasticity (Note 1): 1/2

5. Adhesive force (Note 2):: _10 Kgef

6. Thickness: 0.5, 0.8, 1.3, 1.8, 2.0, and 2.3mm

The clay-like silicone compound having the above listed
properties was formed .in a forming die to prepare the
electric insulator 20 having the diameter of 22mm, the pin-
throughhole spacing of 4mm corresponding- to the space of
stem pins 3A and 3B and of stem pins 3B and 3C. The
electric insulator 20 was mounted to the stem 2 to measure
the dielectric breakdown voltage between stem pins. The
result is summarizéd in Table 1.

The term."degreé'of plasticitY" means.that the rate of
shrinking of the sample thickness determined by sandwiching
the clay-~like silicone compound of 10mm square between glass
plates and by applying a compression force of 10 Kg*f.

The term “"adhesive forCe" means that the adhesive force

determined by sandwiching the sample between a glass plate

and the stem base 30 shown in Fig. 4B and by applying a

17
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10 (3) An electric insulator of (1), wherein the cl
I nsul ator has a degree of plasticity giving a def ormati on rangi
from4/10 to 7/10 under a conpression of 19 Kg-f.

elFectric insulator of (3), wherein a 15 thickness of the forned sha
in a range of from0.8 to 2. 0mm (5) An electric -
i gsul ator of (1) through (4), wherei n nore than one throughhole are
formed correspondi ng to at | east a spacing of electrodes of an

electric 20 equi pnment and bei ng_accept abl e of t hese el ectrodes
penetrating th&RBFHIFHEn force of 10 Kgef.

Table 1
Thickness of electric 0.5 {0.8 1.3 {1.8 [2.0 |2.3
insulator (mm) : : _
Inter-pin dielectric 110 30 38 45 37 15
breakdown voltage (KV) '

The figures of dielectric breakdown voltage are the
average of 20 samples.

The depth, D, of the recess 2A on the stem 2 shown in
Fig. SC, which recess generated during the closing stage of
the cathode ray tube, was normally in a range of from 0.3 to
0.5 mm. An electric insulator 20 having the thickness of
0.5 mm had a tendency 6f incapable of absorbing the recess 2A
and degraded the dielectric breékdown voltage. When the
thickness of the electric insulator 20 exceeds 2.0 mm, the
thickness was too large and a loose mount occurred. In both
cases, a preferable thickness of the electric.insulator-zo
was in a range of from 0.8 to 2.0 mm.

Experimental Example 2

The clay-like silicone compound used had the following
properties. The expériments were conducted with various
degree of plasticity of the electric insulator 20 shown in
Fig. 3.

1. Volume resistivity: same as in Experiméntal example 1

2. Dielectric breakdown strength: same as in Expéerimental

18
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(6) An electric insulator of (1) through (5), wher ei n t hr oughhol es

correspondi nhg to nore than one stem pi n including a high voltage
stempin in a cathode ray tube 25 and to a tip of exhaust- pipe of the
cat hode ray tube are _ - 8- f or med.

~ Example 1

3. Diameter of pin-throughhole: same as in Experimental
| Example 1

4. Degree of plasticity:  2/10, 4/10, 5/10, 6/10, 8/10

5. Adhesive force: same as in Experimental Example 1

6. Thickness: 1_..8 mm

The clay-like silicone compound having the above listed
properties was foz:méd in a forming die to. prepare the
electric insulator 20 hav1ng the diameter of 22 mm, and the
pin-throughhole spacing of 4 mm corresponding to the space of
stem pins 3A and 3B and of stem pins 3B and 3C. The
dielectric electric insulator 20 was mounted to the stem 2
to measure the breakdown voltage between stem pins. The

result is summarized in Table 2.

Table 2

Degree of plasticity of electric | 2/10|4/10{ 5/10 | 7/10
insulator _ '

Inter-pin dielectric breakdown 12 35 45 40
voltage (KV) _

The experimental results showed a tendency that an
electric insulation having a lower degree of plasticity
(excess hardness) could not absorb the recess 2A of the stem

2 as observed in Experimental example 1, and likely left

19
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2. The second aspect of the invention iis a stem base having _
throughhol es corresponding to nore than one stempinin a cat ho
tube and to a tip of exhaust pipe of the cathode 5 ray tube, wherein

electric insulator is attached to the stem base while aligning the

t hroughhol es with the t hroughhol es of the electric insulator descrily
in (6) of . 1. . 3. The third aspect of the invention is an inter-stem pi
electric insulation device in a cathode ray tube, which 10 conprises: a-

stem of a cathode ray tube; and el ectric insulator described in 1 bein
attached to thebavbdesainsthéaneswliatde, and degifadedi thienbeeakdowy voltage.

penetrated by nore than one stem pin. I ncl udi ng a high voltage stem pin

whi ch are protrudi ngAfsr odesbeibed above, the electric insulator of this
invention induces no degradatibn of dielectric breakdown
voltage between stem pins nor fracture caused by unwelcome
phenomena such as the generation of bubbles or irregular
application of resin which are the disadvantages of
conventional RTV resin. Consequently, the electric
insulator of this invention does not suffer a diécharge
between pins and' fully utilizes the electric characteristics
inherent to silicon coinpo‘und. In addition, the electric
insulator of this _invention can form the pin-throughholes
and tip-throughhole simultaneously with the punching to form |
itself in a forming die, which allows the mass-production of
electric -insulators whig:h are easy to mount on stems.

- Furthermore, the stem bése with electric insulator of
this invention is easily handled manually, as described
before, and is mounted by a mechanical means, and allpws an
automatic mounting. Accordingly, this invention provides
various effects as described above.

The detailed description given above used a cathode ray
tube as an example. This invention, however, is nqt limited
to the cathode ray tube, and naturally deals with the
electric insulation between electrodeé of electric equipment
such as between electrodes of a high voltage transformer

actuating under-a high voltage.

20
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ex_erhal surface of the stemand by a tip of exhaust pipe of 15 the

hode ray tube;—a stem base provided with throughholes, a tip

ptor, and an acceptor for high voltage stem pin, being pl aced and
fIXG!d in a rrannjﬂj"m’nﬁ m' ins penetrate the .  throughhol es and
that(the stemb ﬂmg at the tip acceptor and that the
hi’ gh ‘&ol,tage stem p| n ts ¥solated at the 20 acceptor for high voltage

stem . 4. The fourth aspect of the~i#¥ention is a nethod for
pr ucrng a cathode ray tube, which conprises: attaching an el ectron
gun®proovided with nore than one stem pi E-Ind-dd¥hé& a hi gh vol tage stem

pin and with a stemintroduci ng an exhaust

1. An electric insulator comprising a clay-like

» silicone compound being formed to secure electrical
’ 5 insulation betweén stem pins or the like for high voltage
service in a cathode ray tube.
2. An electric insulator of claim 1 or 2, wherein the
silicone compound has a voiume resistivity ranging from 1 x
10'? to 1 x 10! Q'cm and a dielectric breakdown strength
10 ranging from 10 to 30 KV/mm. | |
3. An electric insulator of claim 1, wherein the
clay~like insulator has a degree of plasticity giving a
.deformation ranging from about 4/10 to abbut 7/10 under a
compression of 19 Kg'f. |
15 | 4. An electric insulator of claim 1, 2 or 3, wherein
a thickness of the formed shape is in a range of from 0.8
to 2.0 mm. |
5. An electric insulator of any oné of claims 1 to 4,
wherein more than one throughhole are formed corresponding
20 .to at least a spacing 6f:e1ectrodes of an electric
equipment and being accepﬁable of these electrodes
-penetratiﬁg therethrough.
| 6. An electric insulator of any one of claims 1 to 5,
wherein throughholes-corresponding to more than one stenm

25 pin including a high voltagé.'stem pin in a cathode ray tube
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25 pipe to_a neck of funnel which structures a tube body; wel ding t he 1
peri phery of the neck edge with the periphery of the stem formng a R
tip and clo cuating the tube -9- body through %

[ a clay-like electric insulator consisting of |
silicone conpound 'whi"ch®wa$ - formed aligning each of throughholes for

recei vi,ng the stem pins and the tip of exhaust pipe; fitting the

i nt egr at ed - 22 -

and to a tip of exhaust pipe of the cathode ray tube afe
formed.
7. A stem Sase having throughholes corresponding to
more than one stem pin in a cathode ray tube and to a tip-
5 of exhaust pipe .of the céthode ray tube, wherein the
electric insulator is attached to the stem base while
.aligning these throughholes with the throughholes of an
electric insulator according to claim 6.
8. An inter-stem pin electric insulation device in a
10 .cathode ray tube comprising: a stem of a cathode ray tube;
and electric insulator according to any one of claims 1 to
6 being attached to the external surface of thé stem in a
manner being penetrated by more than one stem pin,
including a high voltage stem pin, which protrude from the
15 external surface of the stem and by a tip of exhaust pipe
of the cathode ray tube; a stem base provided with
throughholes, a tip acceptor} and an'acceptor for high
voltage stem pin, being placed and fixed in a manner that
the sten pins penetrate the throughholes and that the stem
20 base covers tﬁe tip at the tip acceptor and that the high
voltage stem pin is isolated at the acceptor for high
voltage stem pin. ._
9. A method for producing a cathode ray tube
comprising; attaching an electron éun provided with more

25 than one stem ,pin including a high voltage stem pin and

R
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sten1base‘by-peﬁe%FaPLng—LheNsten1pins and the tip therethrough, and
nounting an the stem base to the stem . Accordingly, an

el ectric i @um uﬂmm" nvention suppresses the generation of bubbles
d%scribed elimnates the bubble formation, conpletely
prevents the Ieak a ong Surface which is al so described above secures
ts¥g el ectric insulation between high voltage stem pins or the like in a

- catfode ray tube, and does not damage the sgathode ray tube. Si nce
the electric insulator of this invention is a

with a stem introducing an exhaust pipe to a neck of funnel
which structures a tube body; welding the periphery of the
neck edge with the periphery of the stem; forming a tip and
clqsihg it after evacuating thé tube body through the

5 exhaust pipe; attaching a clay-like electric insulator
consisting'of silicone_compound which was formed aligning
each of throughholes for receiving the stem pins and the
tip of exhaust pipe therethrough; fitting the integ:ated
stem base_by penetratihg the stem pins and the tip, and

10 mounting and fixing the stem base to the stem.

10. An electric insulation constructed and arranged
to operate substantially aslhereinhefore described with
reference to and as illustrated in Figures 3 to 5 of the
accompanying drawings. |

15 11. A cathode ray tube constructed substahtially as
hereinbefore described with reference to and as illustrated

in Figures 3 to 5 of the accompanying drawings.

—_—
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cJay-like fornmed shape, the work for .insulating high voltage stem pins or
the |li ke each other in a cathode ray tube is perforned at a significantly

attached with

i pr oved efficiency. In addition, the use of a stem base belng
the el ectric insulator of this i m TGRS sua
efficiency of the work for insulating high vol t hgBla¥e ki <o ¥ A

each other.
al l ows a nechani cal nounting of electric Lngygl afi on device between_hiagh

vol tage stem pins or the like instead of

10

15

Furthernore, the use of a stefn base of this invention

i

ABSTRACT
- METHOD OF AC ING SULATING

ER D _APPARATU. HEREFO

This invention secures the breakdown voltage between

stem pins or the like for high voltage service in a

-cathode ray tube. This CRT formed clay-like silicone

compound having a tip-throughhole and pin-throughholes or a
stem base with the electric insulator mounted to the stem
base, and a inter-stem elecﬁfic insulation device is
structured by mounting either one of the electric insulator
or the stem base with the electric insulator to the stem
of a cathode ray tube and by pressing to fix together.

This stfucture does noﬁ occur bubble generation caused by

the electric insulator, and makes the handling easy, and

furthermore, accomplish an automatic mounting of the

electric insulator to a stem.

FIGURE 5B

_\\\_
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conventional manual work. The mechani cal nounting
re |l eads to the automatic operation. The present
foQ Wi Il be further described ~ _hereinafter with reference to the
‘ng description of 5 exenplary enbodi nents, and the acconpanying
“in whi ch: - Flg}/llllustrat'esthe net hod of

FIG. 1A
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bet ween stem pins including a high voltage stem pin of | related art.
Fig. 1A shows a stem base, and Fig. 1B shows 10 a neck of the cathode

ray tube. Fig. 2 illustrates the neck of cathode ray tube
structured in accordance with the nethod of el ectrical i nsul ati on
shown in Fig. 1. Fig. 2A gives a view of té)e neck, and Fig. 2B gives
the cross sectional view along A-A 15 r‘f& in Fig. 2A . Fig.
-3 shows an electric insulator of the first enbodi ment in the present
invention. Fig. 3A gives a view of the electric insulator. Fig. 3B
shows the cross sectional view along A-Aline of Fig. 3A

FIG,2A

FlG.28B

5\ . 38
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20 Fi/g. 4 illustrates the procedure for attaching the

él_ect ric insulator of Fig. 3 of the second enbodi nent in t he present
i‘nvention onto the stem base. Fig. 4A gives a view of the electric
imsul ator of Fig. 3. Fig. 4B gives a -11- vi ew of

the electric insulator viewing fromthe sSymside. Fig. 4Cis a stem -

Rase a_tg ached

FIG.3A FIG.38

22 21

;géa%nm4

2

FIG.4C
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Fig. S5illustrates the structure of an electric i nsul ati on devi ce of
fhe present invention of the neck of 5 cat hode ray tube which uses the

8l ectric insulator for nore than one stem pins including a high
.yoltage.stempin is effected using the electrical insulator shown in
-Fig. 1 ' or the stem base shown in Fi a/ . Fig. SA gives a view of
‘the .dev#lce. Fig. 5B shows the cross secti view along 10 A-Aline in

Fig. 5A. Fig. 5C shows a cross sectional view of the stem of neck

structuring the cathode ray5t'abe. An electric insulator-of this

I nvention, an el ectF[G. nsul ati on device using the electric
I nsul ator, and a

F1G.5C
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e [
met-hod for p-BEBDﬂﬁEﬁ%%@é 4 ]I ray tube using the electric 15 I nsul at or
are described HETGwW referring to Fig. 3 through - Fig. B.
Fig. 3 shows |an e? (‘JANQ997HS | ator of this invention. . "Fig. 3A gives
a bird eye viley the el ectdi ¢ insulator, and Fig. 3B shows the
cross sectionalt—v+ew-=atomgA A{line 20 of Fig. 3A Fig. 4
illustrates tihe procedure for _dttaching the 1 - el ectric insulator of
Fig. 3 onto tfe~sTem base. Fig 4A glves a bird eye view of the

el ectric insulator of Fig. LAPENG[ ew of the

electric insulator 25 view ng ffon1the Sten15|de JFlg 4Cis a stem
base attached ER PP, (*)

S This invention relates to an e1ectric insulator being
. capable of insulating between high voltage stem pins, e.qg.
-in a cathode ray tube used for an electric equipment
pro%ided with high voltage electrodes, which electric
equipment particularly includes color television picture
10 tubes and monitor of image screens and computers, and for
other electfodes being subjected tb é high voltage, and
relates to an electric insulation device using thereof, and
further relates to a method of electricai.insulation using
the electric insulator. | _
15 ' The cathode ray tube described above is # typical
example of the electric equipment provided with high
voltage ‘electrodes. The high voltage inter-stem pin
electric insulator in a c&thode'ray tube of prior art and
the method for prodﬁcing a cathode ray tube using,the
20 insulgtdr are described below referring to Fig. 1 and Fig.
2. |
Fig. 1 illustrates the method of'electric insulation
between stem pins inciudihg a high voltage stem pin of
prior art. Fig. 1A shows a stem basé, and Fig. 1B shows a

25 neck of the cathode ray tube. Fig. 2 illustrates the neck
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;i | ustrates
i nvention o
bet ween sev
usi ng the

10

15

20

25

BBt or of this invention. Fig. 5

hn el ectric insulation device of this

hibde ray tube in which electric insulation
gng¢l uding a high voltage stempin is effected
at @r shown in Fig. 3 or the stem base shown

-2 -
of cathode ray tube structured in accordance with the

method of electrical insulation illustrated in Fig. 1.

'Fig- 2A_gives a view of the neck, and Fig. 2B gives the

cross sectional view along A-A line in Fig. 2A.

In Fig. 1B, the reference number 1 designates the
neck of a cathode ray tube which is installed in a color
television piéture'tube or a monitor for image screen or
computer. The neck accepts an electron gun being mounted
on a stem 2, which is not shown, by inserting therein, and

the stem 2 is provided with more than one stud electrode,

‘stem pins 3A, 3B, 3C, etc. The glass periphery'of the stenm

2 and the glass edge periphery of the neck 1 are welded
together to integrate them. The assembled cathode is
evacuated through the tip 4 of the exhaust pipe formed at
the center of the stem 2, then the tip 4 is sealed. The
stem pins 3#, 3B, 3C, etc. are studded along a specified
pin pitch circle.

In Fig. 1A, the reference number 10 designates a stem
base. The stem base 10 consists of a bottom disc plate 11,
a tiﬁ acceptor 12 which is formed at the center of the
bottom disc plate 11 and protects the tip 4, an'acceptor
for high voltage stem piﬁ 10 in a fan-shape to receive a
high voltage stem pin 3B an& acts also as a part of the
side wall of the tip acceptor 12, a skirt 14 wqich-coVEis

the edge periphéiy of the neck 1 formed aE/tﬁé peripherj of
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in Fig. 4. Fi & M@E‘@’I agHEETc eye view of the device. Fig. 5B shows the
"Cross  secti view along A-4 line in Fig. 5A. Fig. 5C shows a cross
sectional vi of 24hdANt99F df [neck structuring the cathode ray tube.

The conponentjs jconmon to thogelin the figures of related art, such as the

el ectric devifc lgg¢ inter-stem pin in cathode ray tube, have
t he same ref ce nunbers w tth each ot her The foll.owing is the

description of an efec e Tnoul ator of THe Tirst enbodiment in pr esent
I nventi on. e Ll Fig. | . Chi
invention is f%‘?ﬁeptacggoﬁrﬂ}ége hié\gi?l'gd a‘s ﬁ%ﬁé%ﬁ%@ﬁ S

electric insulator 5, and more than one throughhole, 15a,

15B, isc,.etc. aligning to the stem pins 3A, 3B, 3B, etc.
formed at the periphery of the bcttom plate 11.

5 A common material for the stem base 10 is a resin
such as polycarbonate which has excellent insﬁlation
‘property. The dielectric breakdown voltage of
polycerbonate resin is 30 KV/mum.

A conventional method to electrically insulate
10 . between the stem pins 3a, 3B, 3C, etc. being studded onto
the stem 2 on the neck 1 of cathode ray tube is to evacuate
the cathode ray tube, to seal the tip 4, then, as
iliustrated in Fig. 1B, to insert the nozzle of a tube 6
filled with paste electric insulator 5 between the stem
15 pins 3A, 3B, 3C, etc. of the stem 2, and to squeeze out to
apply a small amount of the electric insulator 5 from the
tube 6 using fingers 7. |
The stem base 10 shown in Fig. 1A is placed on
the applied electric insulator 5 in a.manner that
20 ‘the tip acceptor 12 accepte the'tip 4 and.that
the acceptor for.high voltage stem pin 13
accepts the high voltage stem pin 3B and that
each of the throughholes 15A, 1SB, 15c;.etc accepts
corresponding stem pin 3A, 38; 3C, etc. under a slight

25 compression. Then, the configuration becomes to the one
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hel ow. The dis M@Mﬁﬁlﬁﬁﬁe 21 for receiving atip 4 at the center,
and has t hroughhpl €8 2ZK=2285;] 32C, etc. for receiving stempins 3A 3B
3C, etc. includiing t41 AB?? Joljt age stem pin 3B, at an each correspondi ng
posi tion. Those thfougl{hdl es nay. be formed at a time when the

el ectric insuljatler—20—i-s—puncled froma &#arge flat electric I nsul at or
using a forning die. The gunching of the

illustrated in Fig. 2. The structure assures.the electric
insulation between the stem pins, 3A, 3B, 3C, etc.

As realized in the present color television picture
tubes and monitors for image screens and computers, the
cathode ray tubes for these equipments are requested to have
high brightness and high resolutior. To cope with the ever
increasing demand, a high voltage is applied not only.to the
anode of cathode 'ray tube but also to. the electrode of
electron gun in the cathode ray tube. In particular, a
focus electrode is unavoidably applied with a high voltage
for improving the focuSinQ characteristic.

The outside diameter of the neck 1 receiving ' the
electron gun has an upper limit from the standpoint.for
_saving the deflection power of electron gun. Consequently,
the area of stem 2 is limited. Since such a limited area of
the stem 2 receives the stem pins 33, 33, 3C, etc., which
receive various levels of voltage, the spacing of these stem’
pins 3A, 3B, 3C, etc. becomes narrow. | |
| For example, a éolor.cathode ray tube for monitoripg a
graphic display made by SONY CORP. has the pin pitéh circle
diameter of 15.24 mm, and the number of studded pins is 14
with the pin spacing of 3.42 mm.

Among these stem pins, 3A, 3B, 3C, etc., the stem pin
3A, for examplé, is called the Gl pin which is applied with

a voltage of 0 to several volts, and the stem pin 3B is the
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referably carried out to have a cross
' rnhe the throughhole 21. The electric
20 wift h that type of slfit 23 makes the insertion of ‘tip 4 into

A1 2AJANBP7 adsyres a ciose contact of the outer peri phery

_'ﬂh the inner pdgrijphery oP-t he t hroughhol e 21, whi.ch '
tric rnsulation. | The electrlc l.nsulator 20 is a
\n exanpl e of that type of silicon conpound

ts, and stem pin ;3“{g tﬁe one to supply voltage to

the convergence electrode and is applied with 0 to 2000

volts. ' .
Accordingly, there exists. theHQiEference of maximum

9800 volts between the stem pin 3A and the siemlbin 3B, and

the maximum 8750 volts between the stem pin 3B and the stem

pin 3C. For a new cathode ray tube, or if the surface of

the glass stem 2 is clean, the glass dielectric bfeakdowﬁ

voltage (the lead along the stem glass surface) between the
stem pins 3A and 3B and between the stem pins- 3B and 3C has
not problem.' However, a teﬁperature.rise or deposition of

dust or dirt caused’ by static charge degrades the dlelectrlc

‘breakdown voltage during operation, or an excess voltage

over the dieleetric breakdown.voltage is often applied to
the stem pins, so the dielectric breakdown voltage is not
ﬁecessarily secured during operation.

To‘assure-the necessary dielectric breakdown VOisage,
conventional technology uses a'paste'silicone resin of a

room-temperature-curing type such as KE03490 made by Shin-

Etsu Chemical Co. Ltd. and SE-9168 made by Toray Dow Corning

Co., Ltd. That type of resin is hereinafter referred to
simply as "RTV resin“.
- The RTV resin has basic electric characteristics, but

it lacks flowability because of its paste property. As



SMX- 5999", the spElr 20 having an adequate degree of
pl asticity is g@%ﬁgﬁé%ggﬂ?iﬁﬂﬁ

esesomat 10, 3 Shows an exanpl e of the electric

i nsul ator 20 hai th - tjhrjoughhol e 21, the pin-throughhol es 22A,
22B, 22C, etc. 3ﬁ446ﬁ% . A3.] An electric insulator may otherw se
sinply be forned b unchin i licone compound to the outside dianeter,
and it t's pressed tothe tip 4 df the neck 1 and to the stem pins 3A, 3B,
3C, etc. to op oles usi ny & Tonpression force, and then

t t t h t t hel | at
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from the tube 6 between the stem pins before mounting the_

stem base 10 to the stem 2, then the stem base 10 is
attached. Usually, the'app;ication of RTV resin 5§ is
5 manually carried out.
However, fhe RTV resin raises several problems such

-that it likely includes bubbles during application work,
and that a solvent existing in itself foams at a |
temperature range of from 80 to 120°C under the heat

10 generated during the aging stage for activating the cathode
of electron gun, and that bubbles occur during the '
insertion and withdrawal of conneéﬁor of an instrument
employed several times of inépectipn in the period from the
gpplication of RTV resin to the complete curing, (normally

15 7 days), which bubbles interfere the perfect'functidning of
electric characteristics of the resiﬁ and degrades the
dielectric breakdown voltaqe'and, in the worst caée,'
discharge occurs betweén stem pins to damage the cathode
ray tube. _ o

20 The inventors solved these proﬁlems by providing the
‘following invention. .
1. The first aspect of the invention is an electric
insulator as an electric insulator for
‘inter-electrode such as inter-stem pin for high

- 25 voltage service in a cathode ray tube, which



an advantag

a d the stempins 3A, 3B, 3C, etc. are easily
nounted w t '

e shape of the insulator.

-14- T i gd out further extensive study and invented
the stem bas > i nsulator, which is the second invention
shown in Flg The st m base 40 mnth electric insulator is forned
by . -7 = :

electric insulaﬁor comprises:

(1) An electric insulator comprising a clay-like
silicone compound being formed to secure electrical
insulation between stem pins or the like for high voltage

5 service in a 'cathodg'ray tube.
| (2) An electric insulator of (1), wherein the
silicone compound has a voluﬁe resistivity ranging from 1 x
10 to 1 x 10¥ 02'cm and a dielectric breakdown strength
ranging from 10 to 30 KV/mm.

10 (3) An electric insulator of (1), wherein the
clay-like insulator has a degree of plasticity giving a
geformation ranging from 4/10 to 7/10 under a compression
of 19 Kg-f. |

(4) An electric insulator of (3), wherein a

15 thickness of the formed shape is in a range of from 0.8 to
2.0mm. |

(5) An electric insulator of (1) through (4),
wherein more than.one throughhole.are formed correépohding
to at least a spacing of electrodes of an electric

20 equipment and beinq acceptable of these electrodes
penetrating therethrough. | .

(6) An electric insulator of (1) through (5),
wherein throughholes corresponding to more than one stem
pin including a high voitage stem pin in a cathode ray tube

25 and to a tip of exhaust pipe of the cathode ray tube are



attaching the

base 30 to intrf“ Gals
i nsul ation resifn such as

|20 shown in Fig. 4A (Fig. 3) to the stem
et erial of the stem base 30 may be a high
olysarbonate which is used in prior art.

gle stlem base 30 consists of: a tip-throughhole
of the disc base plate 31 and which -
ol es 33A, 33B, 33C, etc. including the
jar e arranged al ong the peripheral pitch .

........

circle on the base plate 31 and whi ch receiwesstempins 3A, 3B, 3C etc.
at each correspondlng position; and the

10

15

20

25

forme

2. The sgcond aspect of the invenﬁion is a stem base having
throughholes corresponding to more than one stem pin in a
cathode ray tube and to a tip of exhaust pipe 6f the cathode
ray tube, wherein the electric insulator is attached.to the
stem base while aligning these throughholes with the
throughholes of the electric insulator described in (6) of 1.
3. The third aspect of the invention is an inter-stem pin
eiectric.insulation device in a cathéde ray tube, which
compriseé: a stem of a cathode ray tube; and electric insulator
described in 1 being attached to the external surface of the
stem in a manner being penetrated by more than one stem pin.
including a high volt#qe stem_pih which are protruding from the
external surface of the stem and by a tip of exhaust.pipe of
the cathodé ray tubé; a stem base provided with throughholes, a
tip acdeptor, and an acceptor for.high voltage stem pin, being
placed and fixed in a manner that the stem pins penetrate the
throughholes and that the stem base covers the tip at the'tip

acceptor and that the high: voltage stenm pin is isolated at the
acceptor for high voltage stem pin.

"4. The fourth aspect of the invention is a method for
producing a cathode ray tube, which.comprises: attaching an

electron gun provided with more than one stem pin including a
high voltage stem pin and witﬁ a stem introducing an exhaust
pipe to a neck of funnel which structures a tube body; weldinq'
the periphery of the neck edge with the periphery of the stem;

forming a tip and closing it after evacuating the tube



Tor high voltage stempin 35 locating on the
g he base plate 31 to protect the tip 4 of
e 30 has no skirt 14 which is seen on the
skirt 14 may_be forned at need. However,

4k =1y Kle electric Insulator 20 and is not the type
of paste electrlc |nsulator 5, so there is not possibility of sagging of
the insul at or- herefge@=——0 skirt 14 is required in this invention.

Mor eover, el i ni hd:tqddﬁ d?hlfq}lglbqu"te 1£%haustk BHiBesy attaching a clay-like

electric insulator. consisting of silicone compound which was
formed aligning each of throughholes for reéceiving the stem
pins and ‘the tip of exhaust pipe; fitting the ihtegrated
stem base by penetrating the stem pins and the tip
therethfough, and mounting and fixing the stem base to the
stem.

Accordingly, an electric insulator of this invention
suppresseé the 'generation of bubbles described above or
further eliminates the bubble formation, completely prevents
the leak along surface which is also described above,
secures the eleétric insulation between high voltage stem
pins or the like in a cathode ray tube, and does not damage
the cathode ray tube. |

Since the electric insulator of this invention i.s a
clay-like formed shape, the work for insulating high voltage
stem pins or the like each other in a cathode ray tﬁbe is
performed at a significantly improved efficiency. |

In addition, the use of a stem base being attached with
the electric insﬁlgtor of this invention enhances the
efficienéy of the work for insulating high voltage stem pins
or the like each other. |

Furthermoré, the use of a stem base of this invention
allows a mechanical mounting of electric insulation device

between high voltage stem pins or the like instead of
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base 40 is descltpeg=beldnt=x

LA (A e 40 with electric insul ator, which stem
P&AQE& NT‘“iﬂﬁ The following is the third enbodi nent of

the present inpvention. I@ stéﬁ1base-40 with electric insulator is
nga@QéA I §?JI

formed by attachi

ilc li nsulator 20 shown in Fig. 3 to the _stem

base 30 in advahcg _while aligniing each of the tip-throughhole 21, -

pi n-t hr oughhol es
pi n-t hroughhol es

A 22B, 22C, efc. with the tip-throughhole 32, \

_33A,. 33B==33 C. - 10 -

conventional manual work. The mechanical mounting
procedure leads to the automatic operation.

The present invention will be further described
hereinafter with reference to the following description of

exemplary embodiments, and the accompanying drawings, in

which:-

10

Fig. 1 illustrates the method of electric insulation
between stem pins including a high voltage stem pin of
related‘art; Fig. 1A shqﬁs a stenm base, and_Fig. 1B éhows
a neck of the cathode ray tube. | |

Fig. 2 illusﬁrates thé neck of cathode ray tube

structured in accordance with the method of electrical

- insulation shown in Fig. 1. Fig. 2A gives a view of the

15

20

neck, and Fig. 2B gives'the cross sectional view along A-A
line in Fig. 2A. .

' Fig. 3 shows an electric insulator of the first
embodiment in the pfeéent invention. Fig. 3A gives a -
view of the electric insulator. Fig. 3B shows the cross
sectional view along A-A line of Fig. 3A.

Fig. 4 illustrates the procedure for attaching the
electric insulator of Fig. 3 of the second embodimeht in -
the present invention onto the stem base. Fig. 4A gives a

view of the electric insulator of Fig. 3. Fig. 4B gives a



on the stem basg-3 Qspeslial-y. | n other words, the stem base 40 with
eleetric insul ?«»‘““‘f‘r%;7ﬂted structure of the electric insulator
20 and the ste len this type of stembase 40 with electric
insulator is }, the production |ine of cathode ray

tubes at an ass :h€rtened and a special advantage is given
in automati c nolnk.Ln 4 lerh base 40 mﬁtqtelectric insulator to the
stem 2 as descrj Furﬂhernnre eved 1 the assenbly is carried
out manually, theTpgrbFbERErETaserid PRedigEbE| $P0ULig| EROR Ee stem side.
Accordingly, as |I ustrateo in F|g S, t e sten1%ase g40 ﬁﬁtﬁﬂglectrlc

insulator of thisrigyeati 88 aSs€ehabisd attached

Fig. 5 illustrates the structure of an electric

insulation device of the present invention of the neck of

5 cathode ray tube which uses the electric insulator for
more than one 'stem'pins including a high voltage stem pin
is effected using the electrical insulator shown in Fig. 1
or the stem base shown in Fig. 4. Fiq. SA gives a view of
the device. Fig. 5B shows the cross sectional view along

10 A~-A line in Fig. SA. Fig. 5C shows a cross sectional view
of the stem of neck structuring the cathode ray tube.

An electric insulator of this invention, an electric
insulation device using the electric insulator; and a
method for producing a cathode ray tube using the electric

15 insuiator-are described below referring to Fig. 3 through
Fig. 5. | o

Fig. 3 shows an electric insulator of this inveption.
Fig. 3A .gives a bird eye view of the electric insulator,
and Fig. 3B shows the cross sectional view along A~A line

20 of Fig. 3A.

Fig. 4 illustrates the procedure for attaching the
eléctric insulatof of Fig. 3 onto the stem base. Fig. 4A
gives a birq eye view of the electric insulator of Fig. 3.
Fig. 4B gives a bird eye view of the eleptric insulator

25 viewing from thé stem side. Fig. 4C is a stem base attached



t he evacuate
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mating el ectr
33C, etc. w t}
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L'Qde ray tube under a conpression force
tole 32 with the tip-throughhole 21 on the

tfand al i gni ng each pin-throughhol es 33A, 33B,
the pi n-t hr dughhol es 22A,. 22B, 22C, etc. on the mating

ind with thelgren1p|ns 3A, 3B, 3C,

with an electric insulator of this invention.

Fig. 5 illustrates the s;ructure' of an electric
insulation device of this invention of the neck of cathode
ray tube in which electric insulation between several stem
pihs including a high voltage stem pin is effected using the
electrical insulator shown in Fig. 3 or the stem base shown
in Fig. 4. Fig. SA gives a bird eye view of the device.

Fig. 5B shows the cross ' sectional view along A-A line in

- Fig. SA. Fig. 5C shows a cross sectional view of the stem

of neck structuring the cathode ray tube.

The components common'to.those in the figures of related
art, such as the electric device of high voltage inter-étem
pin. in cathode ray tube, have the same reference numbers
with each other.

Thé following is the description. of an electric
insulator of the first embodiment in present invention.

Referring-to-Fig. 3, the electric insulator 20 of this
invention is formed to ; disc having a thickness described
below. The disc has a throughhole 21 for receiving a tip 4
at the center, and has thrqughholes 22A, 22B, 22C, etc. for
receiving stem pins 3A, 3B, 3C, etc. including the high
voltage stem pin 3B, at an each corresponding position.

Those throughholes may be formed at a time when the
electric insulator Zd is punched from a lafge flat electric

insulator using a forming die. The punching of the
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essing down the stembase 40 wth electric
I nsul ator at the

gat firmy contact the stem 2. The
conpression fofcg i f llater. In this manner, the inter-stem
insulation is pe th el ectric insulation device shown in Fig.
5A and Fig. 5B “O'herwi se,§ t he el ect rdii@- nsul ator 20 shown in Fig. 3-
may be direct ;;nnunted—%&b-embtempins 3A 3B, 3C, etc. and thetip4

f th t 2, d h t.th h
o the ot om beEopgRRpL T Yol EF 1k RretEMun IR Gatasd, S o thandia e
i nsul at or of EQ-
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perfor rred by a gotsll\i\%ntd:io%ts I%%@ n'?xeﬁl %(?%’S’Hflil on 1f'llagn2tﬂpaﬂ&hﬂgl‘gjaﬁll' ©

means that t
The electric insulator 20 with that type of slit 23 makes

. the insertion of tip 4 into the throughhole 21 ea#y and
assures a close contact of the outer periphery of the tip 4
with the inner peripﬁery of the throughhole 21, which
ensures the electric insulation.

The electric insulator 20 is a clay-like silicone
compound. An example of that type of silicon compound uses
*Putty-stock SMX-5999" made by Fuji Pblymer Co. Ltd. as the
basic component. By mixing a pl&sticizer to “Putty-stock
SMX-5999*, the electric insulator 20 having an adequate
degree of plasticity is thained.

Fig. 3 shows an example of the electric insulator 20
having the tip-throughhole 21, the pin-throughholes 22a,
22B, 22;,.etc},uand the slit 23. An electric'insulator may
otherwise simply be formed by'pﬁnching a silicohe compound to
‘the outside diameter, and it is pressed to the tip 4 6f the
neck 1 ana.to the stem pins 3A, 3B, 3C, etc. to open these
throughholes using a compression force, and then mounting it
‘to the stem 2. Nevertheless, an electric insulator 20
which forms the throughholes shown in Fig. 3 in advance has
an advantage that the tip 4 and the stem pins 3A, 3B, 3C,

etc. are easily mounted without defecting the shape of the

insulator.



of cathod: HE%ﬂfgﬁEETnnated Either electric insulator of this

roomtenp ijb@gd before. Since the electric insulator of
this inve t| | ifke property, Fi anount of included solvent is
quite snall conpared with the paste el ectt& i nsul ator of prior art. As a
result, tHew—=gemeratromr= g==Bubbl es in the curing stage due to the heat is

i ni num_and thefh%qtﬁw&%f@kémlaal bage et érensive TBEalOLRAM NY
I's experinental exanples of the clay-

invented the stem base 40 w1th_g1ectrlc insulator, which is
the second invention éhown in Fig. 4cC. .

The stem base.40 with electric insulator is formed by
attaching the electric insulator 20 shown in Fig. 4A (Fiqg.
3) to the stem base 30 to integrate them. The material of
the stem base 30 may be a high insulation resin such as
polycarbonate which ié used in prior art.

As illustrated in Fig. 4B, the stem base 30 consists
of: a tip-throughhole 32 which is opened at the center of

the disc base plate 31 and which accepts the tip 4; pin-

throughholes 33aA, 33B, 33C, etc. including the high voltage

stem pin 3B, which are arranged along the perlpheral pitch
circle on the base plate 31 and which receive stem pins

3a, 3B, 3C, etc. at each corresponding position; and the
tip acceptor 34 and acceptor for high voltage stem pin 35
locating on the side not facing the stem 2 of the base plate
31 to prdtect the tip 4 of the neck 1.

The stem base 30 has no skirt 14 which is seen on the
'stem base 10 of prior art. The ékirt 14 may be formed at
need.. Howevei:, this invention uses a clay-like electric
insulator 20 ahd-is not the type of paste electric insulator
S, so there is not possibility of sagging of the insulator.
Therefore, no §kirt 14 is required iﬁ this invention.

Moreover, elimination of the skirt 14 allows an easy



Al ator of this invention.

_ The clay-1like silicone conpound used
{ | The experinments were conducted with various
hsul ator 20 shown in Fig. 3B. 1. Volune

10[err] [eftPrcm 2. Dielectric breakdown

silicone conpg
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production of the stem base 40 with electric insulator,

which stem base 40 is,described below.

The following is the third embodiment of the present
invention. The stem base 40 with electric insulator is
formed by attaching the electric insulatoxr 20 shown in Fig.
3 to the stem base 30lin advance while aligning each of the
tip-throughhole 21, pin-throughholes 22A, 22B, 22C, etc. with
the tip-throughhole 32, pin-throughholes 33A, 33B, 33C, etc.
on the stem base 30, reséectively. In other words, the stem
base 40 with electric insulator has an integrated structure
of the electric insulator 20 and the stem base 30.

" When this type of stem'base 40 with electric insulator
is prepared in advance, the production line of cathode ray
tubes at an assembly plant is shortened, and a special
advantage is given in automatic mounting of the stem base 40

_with electric insulator to the stem 2 as described before.
Furthermore, even if the assembly is carried out manually,
the workability should be significantly improved.

Accordingly, as illustrated in Fig. 5, the stem base
40 with electric insulator of this invention is attached to
the evécuated neck 1 of a cathode ray tube under a
compression force while aligning the tip-throughﬁole 32 with
the tip-throughhole 21 on the mating electric insulator 20
and aligning each pin-throughholes 33Aa, 338, 33C, etc.'with

the pin-throughholes 22A, 22B, 22C, etc. on the mating



.3. Dianeter
(Note 1):

Thi ckness: 0.
conpound havi
prepare the
throughhole S
3B and of stel

The

P

D%?MME SHEET 0.97mm 4. Degree of plasticity

el force (Note 2): 10 Kg.f 6.

0. : : .0, and 2. 3mm The clay-like silicone
tr£4a’h§6§9?is eﬁ properties was forned in a formng die to
ciric insulatbry 20 having thé-di aneter of 22nm the pin-

pbaci ng of 4mm corrpsponding to the space of stem pins 3A and

The electric insulator 20 was nounted to

AR B3 Bt =3
the stem2 to neesacErithenéueheorrmo,bmﬂakdeﬂhvuhéag&dmﬂp&nslSnenﬂpunsc,

etc., respectively, and while pressing down the stem base 40
with electric insulator at the mating state to firmly contact
the stem 2. The compression force is described later. In
this manner, the inter-stem insulation is performed using the
electric'insulation device shown in Fig. S5A and Fig. S5B.

Otherwise, the electric insulator 20 shown in Fig. 3 may
be directly mounted on the stem pins, 3A, 3B, 3C, etc. and
the tip 4 of the stem 2, and may further accept the stem
base 30 as shown ih Fig. 4B or the stem base 10 of prior art.
However, the stem base 40 with electric iﬁsulator'qf this
invention shown in Fig. 2C is used, the mounting can be
performed by a robot, which means that the production line
of éathode ray tubes is automated.

Either ele;ttic insulator of this invention may be used
to enhance the curing by the heat of cathode aging (80 -
120°C) after mounting the electric insulator to the stem 2 at
room temperature as described before; Since the eléctric
insulator of this invention has a clay-like property, the
amount of included solvent is quite small compared with the
paste electric insulator of prior art. As a result, the
generation of bubbles in the curing stage due to the heat is
minimum, and the required breakdown voltage is secured.

The following is experimental'examéles of the clay-like

silicone compound electric insulator of this invention.



The term "degree of plasticity"

means that thejr I § ng of the sanpl e thickness determ ned by
sandwi chi ng : S 1§ cone conpound of 10nmm square between gl ass
pl ates.and by ing a_conpriession force of 10 Kg*f. The term
"adhesi ve fdrce" t fe adhesive fotds deterni ned by sandwi ching

the sanpl e etwees . Ate and the stem base 30 shown in Fig. 4B and

by applying a
y apptying Experimental Example 1

The clay-like.silicone compound used had the following
. properties. The experiments were conducted with various

thickness, T, of the electric insulator 20 shown in Fig. 3B.

1. Volume resistivity: 1 x 10 Qecm
2. Dielectric breakdown strength:’ 25 KV/mm

3. Diameter éf pin-throughhole: 0.97mm

4. Degree of plasticity (Note 1): 1/2

5. Adhesive force (Note 2): 10 Kgef

6. Thickness: 0.5, 0.8, 1.3, 1.8, 2.0, and 2.3mm

The clay-like siiicone compound having the above listed
properties was .formed in a forming die to prepare the
electric insulator 20 having the diameter of 22mm, the pin-
throughhole spacing of 4mm correspénding to the space of
stem pins 3A and 3B and of stem pins 3B and 3C. The
electric insulator - 20 was mounted to the stem 2 to measure
the dielectric breakdown voltage between stem plns. The

~result is summarized in Table 1.

The term "degree of plasticity" means that the rate of
shrinking of thé sample thickness determined by sandﬁiching
the clay-like silicone compound of 10mm square between glass
plates and by applying a compression force of 10 Kg*f.

~ The term “adhesive force" means that the adhesive force
determined by sandwiching the éample between a glass plate

and the stem base 30 shown in Fig. 4B and by applying a



- 18- conpr es
Thi ckness of e

Inter-pin dielj

The figures of
sanpl es.

The depth

SC, whi ch recel

=6 KQ. f . Table 1
0.8 1.3 1.8 2.0 2.3 insulator (nmm
; 38 45 37 15 breakdown vol tage (KV)
br egkdown voltagf are the  average of 20
D, of fthe recess %2 on the stem 2 shown in Fig.
g the closing stage of the cathode ray

tube, .was nornmally in a range of from0.3 to

compression force of 10 Kgef.

Table 1
Thickness of electric 0.5 {0.8 {1.3 1.8 |2.0 2.3
insulator (mm) : '
Inter-pin dielectric 10 30 38 45 37 15
breakdown voltage (XV)

The figures of dielectric breakdown voltage are the
average of 20 samples. :
The depth, D, of the recess 2A on the stem 2 shown in
Fig. SC, which recess generated during the closing stage of

the cathode ray tube, was normally in a range of from 0.3 to

0.5 mm. An electric insulator 20 having the thickness of

0.5 mm had a tendency 6f incapable of absorbing the recess 2A
and degraded the dielectric breakdown voéltage. When the
thickness of the electric insulator 20 exceeds 2.0 mm, the
thickness was too large and a loose mount occurred. In.bbth
cases, a preferable thickness of the electric insulator 20
was in a range.of from 0.8 to 2.0 mm.
Experimental Example 2

The clay-like silicone compound used had the following
properties. The experiments wére conducted with various

degree of plasticity of the electric insulator 20 shown in

Fig. 3.

1. Volume resistivity: same as in Experimental example 1

2. Dielectric breakdown strength: same as in Experimental
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The
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Z%J.Sérx]x\%%e::! ro!:f 'gi%-t%roughholez same as in Experimental
Example 1
4. Degree of plasticity: 2/10, 4/10, 5/10, 6/10, 8/10
5. Adhesive force: same as in Experimental Example 1

6. Thickness: 31.8 mm

The clay-1like si;iéone compound having the above listed
properties was formed in a forming die to prepare the
electric insulator 20 having the diameter of 22 mm, and the -
pin-throughhole spacing of 4 mm corresponding to the space of
stem pins 3A and 3B and of stem pins 3B and 3C. The

dielectric electric insulator 20 was mounted to the stem 2

to measure the breakdown voltage between stem pins. The
result is summarized in Table 2. |
Table 2
Degree of plastxc;ty of electric | 2/10|4/10]5/10| 7/10
insulator .
Inter-pin dlelectrzc breakdown 12 35 45 40
voltage (KV)

The experimental results showed a tendency that an .
electric insulation having a lower degree of plasticity
(excess hardness) could not absorb the recess 2A of the stem

2 as observed in Experimental example 1, and likely left
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bubbles in the insulator, and degraded the breakdown voltage.
As described above, the electric insulator of this-
invention induces no degradation of dielectric breakdown
voltage between stem pins nor fracture caused by unwelcome
phenomena such as the generation of bubbles or irregular
application of resin which are the disadvantages of
conventional RTV resin. Consequently, the electric
insulator of this invention does not suffer a discharge
between pins and.fully utilizes the electric characteristics
inherent to silicén compound. In addition, the electric
insulator of this invention cén form the pin-throughholes
and tip-throughhole simultaneously with the punching to form
itself in a forming die, which allows the mass-production of
electric insulators which are easy to mount on stems.
Furthermore, the stem base with electric insulator of
this invention is easily handled manually, as described
before, and is mounted by' a xﬁechanical means, and allpws an
'automatic mounting. Accordingly, this invention provides
various effects as described above.
| The detailed &escription given above used a cathode ray
tube as an example. This invention, however, is not limited
to the cathode ray tube, and naturally deals with the
electric insulation between electrodes of electric equipment

such as between electrodes of a high voltage transformer

actuating under-a high voltage.



5. AdQ§5|ve for-;f',‘jnﬂ~a"f -:nerlnental Exanple 1 6. Thickness:

nm- The cl B ‘donpound havi ng the above i
properties was g die to prepare the el ect l'ﬂ“,m

20 havi .ng the dig . : n and the pin-throughhol e spaeing a“uumllllll

sul ator 20 was nopunted ‘to the stem2 to
fween st SnlbPad-M BThe result s '

sunmari zed in Table 2

1. An electric insulator comgrising a clay-like
silicone compound.being formed to secure electrical
5 insulation between stem pins or the like fof high voltage
service in a cathode ray tube.
2. An electric insulator of claim 1 or 2, wherein the
silicone compound'has-g volume resistivity ranging from 1 x
10" to 1 x 10" Q:cm and a dielectrié breakdown strength

10 ranging from 10 to 30 KV/mm. '

3. An electric insulator of claim 1, wherein the
clay-like insulator has a degree of plasticity giving a
deformation ranging from about 4/10 to about 7/10 under a
compression_of.ls_Kg‘f.

15 4. An electric insulator of claim 1, 2 or 3, wherein
a thickness of the formed sﬁape is in a range of from 0.8
to 2.0 mnm. _

5. An electfic insulator of any one of claims 1 to 4,
whereip.more than one throughhole are férmed corresponding

20 to at least a sp;q;ng of electrodes of an electric
equipment and being acceptable of these electrodes.
penetratiﬂg therethrough. | |

6. An e;ectric.insulatqr of any one of claims 1 to 5,
wherein throughholes Forresponding to more than one stem

25 pin including a high voltage stem pin in a cathode ray tubé

/.
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and to a tip of exhaust pipe of the cathode ray tube are
fornmed.

7. A stem base having ghrougpholes'correspoﬂding to
more than one stem pin in a cathode rey tube and to a tip
of exhaust pipe .of the cathode ray tube, wherein the

eiectric insulator is attached to the stem base while

.aligning these throughholes with the throughholes of an

electric insulator according to claim 6.

‘8. An inter-stem pin electric insulation device in a
cathode ray tube comprising: a stem of a cathode ray tube;
and electric insulator according to any one of claims 1 to

6 being attached to the external surface of the stem in a

‘manner being penetrated by more than one stem pin,

including a high voltage stem pin, which protrude from the
external surface of the stem end by a tip of exhaust pipe
of the cathode ray tube; a stem base provided with
thfoughholes, a tip acceptor, and an acceptor for high
voltage stem pin; being placed and fixed in a manner that
the stem pins penetrate ;he throughhtles and that the stem
base covers the tip at the tip acceptor and that the high:
voltage stem pin is isolated at the acceptor for high
voltage stem pin.

9. A method for producing a cathode ray tube
comprising; attaching an electron gun provided with more

than one stem . pin including a high voltage stem pin and
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the electric char CS o silicon conmpound. In addition,
the electric which structures a tube body; welding the periphery of the

neck edge with the periphery of the stem; forming a tip and
closing it after evacuating the tube body through the -

S éxhaust pipe; attaching a clay-like electric insulator
consisting of silicone compound which was formed aligning
each of throughholes for receiving the stem pins and the
tip of exhaust pipe therethrough; fitting the integrated
stem base by peﬁetrating the stem pins and the tip, and

10 mounting and fixing the stem base to the stem. '

10. An electric insulation constructed and arranged

to operaté substantially as hereinbefore described with
reference to and és 1ilustrated in Figures 3 to 5 of the
accompanying drawings.

15 11. A cathode ray tube constructed substantially as
ﬁereinbefore described with reference to and as illustrated

in Figures 3 to 5 of the accompanying drawings.
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rn1the p|n t.hroughhol es and
h the:putichiihg to form itself in a
si- production‘of electric insulators which

are easy to nouptjon stems.’ { Furthernore, the stembase with el ectric
I nsul ator of thi O sily handl ed manual ly, as descri bed
before, and is jmount ed by a mechdni cal means,~ &M <l | ows an automatic:
nmount i ng. Accor TS rnvention proy des .varjoprs effects as

descri bed above. The detail ed desc?¥é¥g5iL§+$%#-gbove used a -cat hode
ray tube as an exanple. Thi s Jjohye 3 Npr 2 HOIMENS i 2 d '
cat hode ray tube, and natural

insulafor of th
ti p-throughhol e

form ng die, wh 4140Mﬂlﬁﬂﬁ[

; 5 This invention becufes the breakdown voltage between
sten pins or the like for high voltage service in a
-cathode ray tube. This CRT formed clay-like silicone
compound havinq a tip-throughhole and pin-throughholes or a
stem base with the electric insulator mounted to the stem
10 base, and a inter-stem electric insulation device is
structured by mounting either one of the electric insu;ator
or the stem base with the electric insulator to the stem
of a cathode ray tube and by pressing to fix together.
‘This structure does not occur bubble generation caused by
15 the electric insulator, and makes the handling easy, and
furthermore, accomplish an automatic mounting of the

electric insulator to a sten.

FIGURE SB



VRSB des of electric equipment such as

bet ween el ectr odgs jof & tif-gh~vorg§age transformer actuating under a high
vol t-age. . g ‘ - CLAI M5

1. A preforned qledtrrc i'nsul gt pr conprising a clay-like silicone
conmpound, said ifs or—beingtbr red to a shape so as to provide

el ectri cal 5 | nsul ation betjveen stempins or the like for high
vol t age service whem ' 1/4

FIG, 1A




i 3ifus , ay tube. ' 2. An
el ectric insul atbr{of” cIarﬁT“ Wherein the silicone conpound has
a volunme resistiyi ygﬁd@N@Wro 1 x 10[err] to 1 x 10[err] [err].cm

and a dielectric]{byeakdown strength ranging from 10 to 30 KV/ nm 10

3. An el ectricl|il BF-oF—¢cFaim 1 or 2, wherein the clay-Ilike

i nsul at or has a flegr ee of plasticily giving a deformation ranging from
about 4-10-toabout—7IIU under gﬁgpression_of 10 Kg. f.

4. An €l ectric insulator of claiml, 2 o wherein a thickness of

the formed shape'is in a range of from0.8 to 2.0 nm 15 5.

An electric insulator of any one of clains 1 to 4, in which nore

t han one throughhole are forned so as to correspond to at | east a spacing
of el ectrodes of an electric equipnment and so as to accept these

el ectrodes .
FIG,2A

]

mounted on the SRR

FlG.2B
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6. An el ectric insulator of any

penetrating t heRERAGCEMENT :

one -of clainms CFor ST AT e, 20 t hr oughhol es corresponding to nore
than one stem pif i I‘”{N%7a i ph voltage stempin in a cathode
ray tube and t ‘PO exhapst pipe of the cat hode ray tube
are formed. = m——=w=xt=d | A Stem base havi ng throughhol es
correspondi ng §o nore than one stempin in a cathode ray tube and

to atip of anm;he 25 c de ray tube, wherein

attached 4o the stembase is an electric inStlator
- 22 - according to claim6, the throughhol es of the stem base
being aligned with the '

FlG.38

22 2!

e

20




t hr oughhol es o ﬁéELAC%ﬁAENTr gg@%

inter-stempin
conprising: a

ul ator. 8 An

n device in a cathode ray t ube
ray tube; and electric insulator 5

ettt T T e TS U i

ot SEPRY,

D
according to apy to 6 attached to the external surface of
t he st b : ngr that it is penetrated by nore than one
stem pin, i ncludi ng a hijgh vol tage stem pin, which protrude from
t he external surface or =—==Jt he stem and a tip of an exhaust pipe of
t he cat hatle ray tube; a stem base p ded with throughholes, a tip
acceptor, and an acceptor for the high 10 voltage stempin, said stem
base being placed and fixed in such a manner that . the stem pins

penetrate the throug ﬁ, ) gﬁ "the tip acceptor covers the tip of
VF aigﬂﬁ- 2g

t he exhaust pipe
accept or

and gh voltage stempin is isolated by the

for the high voltage stem pin.

34 34

FIlG.5B
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9. A method far producing a cathode ray tube conprising: 15 attachi ng
an el ectron gun provided with nore than one stempin including a

high voltage stempin and with a stemintroducing an exhaust pipe (G vt
of a funnel whic m“u“ e body; wel ding the periphery of the neck
edge with the peq ﬂl“nmul m form ng a2iip and closing it after -
evacuating the tube body t Mrodigh* t he exhaust. pi pe; "attaching a preforned

20 clay-like electric insulator conS|stC .silicone.conmpound
i ncl udi ng aligning each of a plural t hr oughhol es of the
I nsul ator for receiving the sten1p|ns - and the tip of the exhaust

pi pe therethrough; fitting the.integrated stem base . by penetrating
: get ﬁteeg][ glmns_ and the tip, land Koﬁ@fdrﬁgd%wci ﬁkﬂ&oﬁb@mﬁﬁﬁﬁﬁ a clay-like sihé‘&%
compound, S&ld msulator bemg formed to a.shape so as to prov:de electrical
5 msulatlon between stem pins or the like for high voltage service when
| mounted on the stem of a ca.thode ray tube. '

2. An electnc insulator of claxm 1, wherem the. smcone

lcompound has a volume resistivity ranging. from 1x 10lz to ' x 10" Q-cm
and a dielectric breakdown strength rangmg from 10 to 30 KVImm o

10 3. An clectric insulator of claim.1 or 2, wherein the clay-like
insulator has a degree of plasticity giving a d_eform‘atton ranging from about
4/10 to about 7/10 under a compression of 19 Kg-f ' |

4. An electric msulator of claim 1, 2 or 3, wherein 2 thickness of
theformedshapelsmarangeofﬁomOSto20mm.

15 5. An electric insulator of any one of claims 1 to 4, in which more
than one throughhole are formed so as to correspond to at least a spacing of
electrodes of an electric equjpmenf and so as to accept these electrodes
penetrating therethrough.

6. An electric insulator of any one of claims 1 to 5, in which

20 throughholes corresponding to more than one stem pln mcludmg a hlgh
voltage stem pin in a cathode ray tube and toa tip of an exhaust pipe of the
cathode ray tube are formed. '
| 7. A stem basc having throughholes. eorrespondmg to more than
onie stem pin in a cathode ray tube and to a tip of an exhaust pxpe of the

25 cathode ray tube, wherein attached to the stem base is an electric insulator
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- 23 - A el ectric insulation constructed and
arranged to ope stantially as herei nbefore described with
reference to an ﬂ Figures 3 to 5 of the
acconpanyi ng dr A cat hode ray tube

construct e_d subst ant i aI | y as her_e| nbef ore -52. described wth reference
to and as illustrated in Figures 3 to 5 of the 'accorrpanyi ‘ng
dr awi ngs.

according to claim 6, the throughholes of the stem base being aligned with the
throughholes of said elee1nc insulator. _
8. An mter-stem pin electncinsulaﬁon device in a cathode ray
tube comprising: 2 stem of the cathode ay tube; and elecmc insulator
5. "_accordmgto any one of claims 110 6 aitached to the extemal surface of the -
_ stem in such a ma.nner that it is pcnetrated by ‘more than one stem pm,'-
| ' mcludmg a hxgh voltage stem pin, wlnch protrude from the external surface of
the stem and. bya txp of- an exhaust plpe of the cathode ray tube; a stem base
| provuded thh throughholes, a tip- acceptor, and .an- acceptor for the high.
10 . voltage stem pin, smd stem basc being placed and ﬁxed in such a manner that
the stem pins penetrate the throughholes, that the tzp acceptor covers the tip of
the exhaust pipe and that the high voltage stem pin is isolated by the acceptor
for the high voltage stem pm. | ' |
9. A method for producmg a cathode ray tube comprising:
15 atﬁching an electron gun prov1ded ‘with more than one stem pin including a
high voltage stem pin and with a stem mtroducmg an exhaust pipe to a neck
of a funnel which structures a tube body, welding the periphery of the neck
edge with the periphery of the stem; forming a tip and closing it after
evacuating the tube bodythrough the exhaust oipe; attaching a preformed
20 clay-like electric insulator consisting of silicone compound including aligning
each of a plurality of throughholes of the insulator for receiving the stem pins
~and the tip of the exhaust_rl_ipe therethrough; fitting the integrated stem base
by penetrating the stem pins and the tip, and mounting and fixing the stem

base to the stem.
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_ -. 10. An electnc msulatmn constructed and arranged to operate

-23-

substanually as herembefore descnbed with reference to and as lllustrated in
Figures 3 to 5 of the accompanying drawmgs
11. A cathode ray tube constructed substantially as hereinbefore
5 described with reference to and as illustrated in Figures 3 to 5 of the
accompanying drawings. '
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CLAIMS

1. A prefonned _el_ectrié insulator 'wmpﬁsmg a clay-like silicone
compound, said insulator being‘fdrmed to a.shape so as to provide electrical

5 insulation between stem p"ins or the like for high voltage service when

mounted on the stem of a cathode ﬁy tube. ' _ ,

2. Au clectric -insulator of claiti 1, whercin the silicone
comb_pund has & volume resistivity Tanging. ﬁ_'o_m 1x .1012 to I'x.10° Q-cm
and a dielectric bfe_akdﬁWn strength ranging from 10 to 30 KV/mm. |

10 3. An electric insulator of claim.1 or 2, wherein the clay-like
insulator has a degree of plasticity giving a deformiation ranging frdm about
4/10 to about 7/10 under a cofnpressibn of 10 Kgf

4. An electric insulator of claim 1, 2 or 3, wherein a thickness of
the formed shape is in a range of from 0.8 t0 2.0 mm.

15 5. An electric insulator of any one of claims 1 to 4, in which more
than one throughhole are formed so as to correspond 1o at least a spacing of
electrodes of an eiectric equipment and so as to accept these electrodes
penetrating therethrough, - -

6. . An electric insulator of any one of claims 1 to 5, in.which

20 throughholes corresponding to more than one stem pin including a high
imltage stem pin in a cathode ray tube and toa tip of an exhaust pipe of the .
cathode ray tube are formed. | '

7. A stem base having throughholes corresponding to more than
one stem pin in a cathode ray tube and o a tip of an exhaust pipe of the

25 cathode ray tube, wherein attached to the stem base is an electric insulator




