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BACKGROUND OF THE INVENTION

Field of the Invention _
This invention relates to a high-voltage through-

type ceramic capacitor, and more particularly to a high-
voltage through-type ceramic capacitor for a magnetron used
in an electronic range or oven or the like.
Description of the Prior Art

A high-voltage through-type ceramic capacitor has
been generally used as a filter capacitor for a magnetron
tube for an electronic oven or the like. o

When an electronic oven is driven for a long peripd
of tiﬁe or subjected to a no-load test, heat generated frem
a heater circuit'of a magnetron is transmitted through an
aluminum stem and choke coils to central conductors of a
capacitor. Recéntly, a maghetron tube ‘is highly small-
sized and correspondlngly a filter box is small-sized.
This causes a distance between the aluminum stem (heater
side) and the central conductors of the capacitor to be
reduced. ' Also, a measbre to counter a fifth higher
hafmonic.for_satellite broadcasting causes the filter box
to be free of any vacancy or hole to enhance a shielding
effect of the filter box. Thus, an increase in temperature.
w1th1n the filter box is further promoted.

In general, a conventional high-voltage through-

type ceramic capacitor includes an insulation case and an
insulation cever, between which a ground fitment is
fittedly arranged. 1In the insulation case is arranged a
ceramic dielectric, of which earth electrode means is
‘connected to the ground fitment. In the irsulation case is
poured an insulating resin material so as to surround the
ceramic dielectric. _ '

‘Now, such a-conventional'high—voltage through-type

ceramic capacitor will be described more detailedly with
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tupe for an electronic oven or the like. Wen an electronic oven is driven

for —a-long period of tinme or subjected to a no-load test,
froma heater circuit of a nagnetron is tgansmtted throu
stem and choke coils to central conductors of a capacitor.
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and the central conductors of the capacitor to be reduce ¥‘?Also,
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filter bQX numeral 30 in Figs. 1 to 4 includes a ceramic dielectric
32, which is formed with a pair of vertically extending

through-holes 34 in a manner to be substantially parallel

- with each other. Also, the ceramic dielectric 32 is

provided on an upper surface thereof with a pair of
capacitor electrodes 36, which are separéted.from each
other, and on a lower surface thereof with a common
capacitor electrode 38. These separate electrodes 36 and
common electrode 38 are_formed with through-holes
corresponding to the through-holes 34 of the ceramic
dielectric 32, respectively. The capacitor 30 also
includes a ground plate or fitment 40 formed at a central
portion thereof with an opening 42 and provided on one
surface thereof with an upstand 44 of a suitable height,
which is arranged so as to surround the central opéning 42.
The ceramic dielectric 32 is fixed through the common .
electrode 38 on the upstand 44 of the ground fitment 40
using suitablé means such as soldering or thé like.
Further the through-type ceramic capaéitor_BO .
includes a pair of central conductors 46 each including a
conductor body 48 which is adapted to be covered with an
insulation tube 50 forméd,of a suitable insulating material
such as silicone. The insulation tubes 50 are'iﬁserted via
the through-holes 34 of the ceramic dielectric 32 and the
opening 42 of the ground fitment 40 and the conductor
bodies 48 each are fittediy.secured in an -electrode

connector or fitment 52 fixed on each of the separaté

electrodes 46 by soldering or the like.

The through-type ceramic capacitor .30 further

includes an insulation case 54 securely fitted at a lower

portion thereof on the upstand 44 of the ground fitment 40

so as to surround the ceramic dielectric 32 and an -

insulation cover 56 securely fitted at an upper eﬁd:thereof
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fi\teh box. Thus, an increase in tenperature within the f
further pronoted. In general, a conventional high-voltagée.thra
ceramc capaci tor i ncl udes an insul ati om-%ase and an insul ation cover,

bet ween whi gl é;ﬂqt ENto g Scid t%ﬁgﬂ,yd aF{anaed. ad nsd hes i psul ation case

S arranged a ceran1c ectric, h earth el ectrode neans is
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materials 58 and 60 such as epoxy resin or the like to

to be free of any vacancy or hole to enhance a shielding ?If‘{er@‘é ﬂﬂ?BEEN
'-- pe

cover an outside and inside of the ceramic dielectric with
the resins or embed it therein, to thereby ensure
insulation properties of the ceramic dielectric.

Each of the central conductors 46 fufther includes
a fastening tab 62 integrally provided on an upper end of
the conductor body 48 recelved in the insulation case 54,
which is arranged in such a manner that it may be projected
from an upper end of the insﬂlation case 54 so as to
facilitate connection of an external connector thereto.

The insulation_case 54 and insulation cover 56 each
are conventionally made of a polybutylene'terephthalate
(PBT) resin material. |

The so-constructed high-voltage through-type
ceramic capacitor is used in such a manner that the ground
fitment 40 is mounted on a side wall of a filter box,
resulting in the insulation cover 56 being positioned on an
inside of the filter box. A temperature in the filter box
is often inqreased to as high as 230°C during 6peration of
an electronic oven for such purposes as described above.
The insulation cover 56, as described above, is formed of a
lpolybutylene terephthalate (PBT) resin material having a
melting point of about 225 to 228°C. Accordingly, the
insulation cover hangs down due to softening and/or helting
by heat from the filter box to lead to contacting with a
high voltage lead wire, resulting in an insulation failure.

- Also, the ceramic capacitor tends fo be small-sized

| correspondihg to miniaturization of the magnetron tube and
filter box described above. For this purpébe, it is .
required to decrease dimensions of the insulation case.
However, dimensions of the fastening tab and a receptacle
fitted thereon are determined depending oh.a current
capacity of a magnetron heater circuit, leading to a
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Now, such a conventional high-voltage through-type cerani cf pagagHERT HAS IBEEN
besdescrlbed nore detailedly with -2- reference to Figsl 1 t@®EALAGED

conVentlonaI_hlgh vol t age t hrough-type cerfanic capaci tor -eh—-s—gretreratty
desi gnat ed byafigleecige minianralr i2& tilbnFidss thk tfastdnitigidemd amer ani ¢
dielectric 32 whi ch |s formed with a pair of vertical ly extendi ng
] receptacle
Now, a disadvantage due to a failure in
miniaturization of the fastening tab and receptacle
irrespective of miniaturization of the insulation case will
be described with reference to Fig. 4. The failure results
.in an interval between the insulation case 54 and the
central conductors 46 being substantially reduced. This,
when a receptacle 64 is fitted on each of the fastening
tabs 62, causes an outer wall 66 of the receptacle 64 to
tend to strike against an upper end of the insulation case
54, resulting in fitting of the receptacle on the fastenlng
tab 62 belng often failed.
- Also, miniaturization of only thé'insulation case
54 decreases a distance between the insulation case and the
receptacles to lead to discharge between the receptacles 64
and the ground fitment 40, resulting in the burning and
insulation failure ¢f the components. '
- Further; it is desired that the insulation case 54
is made of a thermosetting resin material in view of its
dielectric strength. - Unfortunately, the thermosetting
resin exhibits excessive adhesion to the insulating resin
materials 58 and 60 poured in the case 54 to lead to a
failure in exhibiting satisfactory dielectric strength.
'Thus, the conventional ceramic capacitor‘renders.ﬁse of a
thermosetting resin material for this purpose impossible.
Accordingly, it would be highly deéirable to
develop a high-voltége through-type ceramic capacitor which
is capable of exhibiting satisfactory heat resistance
~sufficient to ensure good operability of the capacitor’ even
under severe conditions and being positivel§'§mall-sized

while ensuring its satisfactory performance.

SUMMARY OF THE INVENTION
In accordance with the present invention, a high-

voltage through-type ceramic capacitor is provided. The
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through holes 34 in a manner to be substantially parallel aiih _each other.
Ak'so, .the ceramic dielectric 32 is provided on an upper s WSHEEFWBEEN
Wi tth & pair of capacitor el ectrodes 36, which are separat f r ogrmage
other, and on a | ower surface thereof vvl'tfh‘a common capaci

These separ §;@rEhRAfEE X Ko BaFete Laeid r@wksaéﬁtcaf E:in@ItliI@éisV\&ﬁh
t hr ough- hol es cqrrespondi ng to. t he Ihrqf h- hol es 34 of the n1c
dielectric é-?s“rléstﬂéjp 33 nf, AT ARY LTI GPEF |%1f%% rBund pI ate

or fitnment 4Rtfear rpai::qihea:ycefﬂ rile prapgaaitdther eof Ieddit ame)pmfutlge42 and
provided on, Osulatlon case and insulation cover is made of a material
selected from the group consisting of polyethylene
terephthalate and nylon 66. The ceramic capacitor may
further include a pair of central conductors each including
a fastening tab arranged in the insulation case, and the
insulation case is formed at a portion thereof surrounding
the f%stenihg tabs into an enlarged section.

In accordance with another aspect of the present
invention,'a'high-volfage through-type ceramic capacitor is
provided which comprises an insulation case, an insulation
cover, a groﬁnd fitment interposedly arranged between the
insulation case and the insulation cover, a ceramic
dielectric héving earth electrode means connected to the
ground fitment, a pair of central conductors each including
a fastening tab arranged in the insulation case, and an
insulating rgsin'material poured in said insulation case so
as to surround the ceramic dielectric. The insulation case
is formed at a portion thereof surrounding the fastening
tabs into an enlarged sectlon.

In accordance w1th another aspect of the present
invention, a high-voltage through-type ceramlc capacitor is
provided which comprises an insulationlcase, an insulation
cover, a ground fitment interposedly arranged between the
insulation case and the insulation cover, a ceramic
dielectric having earth electrode means connected to the
‘ground fitment, and an insulating resin material poured in
the insulation case so as to surround the ce#amic
dielectric. The insulation case comprises an inner case
member and an outer case member fitted on the inner case
member. The inner case member is formed into a height
smaller than that of the outer case member and fitted in
the outer-cése member in such a manner that an upper end of
the inner case member terminates below an upper end of the

-
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s.urfa'ce thereof with an upstand 44 of a suitable height, THIB SHEETrHAS BEEN.
sp as to surround the central opening 42. The ceram c di el ectrlgEﬁgAGED

fixed t Hr ough the common el ectrode 38 on ihe upstand 44 oftthe—ground
fitnent 40 using suitable neans such as soldering or the like. Further the
t hr ough-t yp@uwieiraidase apatidmr  3he nhinniescassqoahemlmércmtmadecwf\dalctors 46

each | nol udijo &, GONANGlor Ay AR YD A SIRP! S5k d0 OFs PHSRES 14N an

|nsulat|ontu e | nsu erla SUC
silicone. Th@densfl aatutdwmmwgrleesmemwwla t he through-hol es 34 of

the ceramc diel ect i 3%d¥¥hddt® with a further aspect of the present
invention, a high-voltage through-type cefamic capacitor is
provided which comprises an insulation case, an insulation
cover, a ground fitment 1nterposedly arranged between the
1nsulat10n case and the insulation cover, a ceramic’
dielectric having earth electrode means connected to the
ground fitment, and an insulating resin material poured in
the insulation case se as to surround the ceramic
dielectric. The insulation case comprises an upper case-
member of a larger diameter for constituting an enlarged
section and a lower case member of a smaller diameter which
are separately formed and connected in such a manner that a
lower end portion of therupper case member and an upper end
portion of the lower case member are fitted together. The
upper case member is made of a thermosetting resin material
and the lower case member. is made of a thermoplastlc resin
material. .

| Accordingly, it is an object of the preseﬁt

invention to provide a high-voltage through-fype ceramic
cabacitor which is capable of exhibiting satisfactory heat
resistance sufficient to ensure good ope:ab%lity of the .
capacitor even undef severe conditions.

It is another object of the present invention to
provide a high-voltage through-type ceramic capacitor which -
is capable of permitting éﬁ insulation cover and/or an
%ﬁsulation case to exhibit good heat resistance.

It is a further object of the present invention to
provide a high—voltage.through—type ceramic capacitor which
is capable of facilitating mounting of an insulation cover
and/or an insulation case with respect to a ground fitment.

It is still another object of the present invention
to provide a high-voltage through-type ceramic capacitor
which is capable of being positively small-sized while
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opening 42 of the ground fitnment 40 and the conductor bodies 48 each are
flﬁtedly secured in an el ectrode connector or fitnent 52 gee
t he' sepafate el ectrodes 46 by soldering of the like. The
ceramc Cap%l'i§lﬁfln§0ﬂfslré&lﬁsf&mﬁuﬂf&)maﬂﬁﬂhatiOn casle=hb4
fitted at a | ower pqrtion thereof,.on the.upstand 4 ment
40 so as to surround tie Y&} %Otlﬁlélog%ﬁﬁ% %@ i éj\reélegxgﬂlgfé |%ﬁtégl\&/er 56
securely fi tteepriviate uppgeiglernpl tageothrough-type ceramic capacitor

which is capable of exhibiting satisfactory performance and
durability while being small-sized.

It is still a further object of the present
invention to provide a high-voltage throughjtype ceramic

capacitor which is capable of being small-sized while
ensuring its positive and easy assembling}

It is yet a further object of the present invention
to provide a high-voltage through-type ceramic capacitor '
which is capable of exhibiting safisfactory durability
while being small-sized.

' Still other objects and advantages of the invention
will in part be obvious and will in part be apparent from
the specification.

Thellnventloh accordingly comprises the features of
construction, combination of elements, and.arrangement of
pérts which will be exemplified in the construction
hereinafter set forth, and the scope of the invention will

be indicated ‘in the claims.

BkIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the invention,

reference is had to the following description taken in
connection with the accompanying drawings in which like
reference numerals designate like parts throughout;
wherein: '

Fig. 1 is an exploded perspective view showing a
convéntional high-voltage through-type ceramic capacitor;

Figs. 2 and 3 each are a vertical sectional view of
the conventional ceramic capacitor shown in Fig. 1;

Fig. 4 is a fragmentary perspective view of the
conventional ceramic capacitor on which receptacles are
fitted; | |

Fig. 5 is a plan view partly in section showing an
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-3- i'n the upstand 44 of the ground fitment 40 so as to sufd&thd ﬁk’bttﬂ‘
cpntra{ ponductors 46. The insulation case 54 and insulatfon c gnarp
filled with insulation resin materials 58-and 60 such as epoxy re5|n or the

esins or efpbgaento sl 1 M MRRLARE RGN ABE, G (Cdpdtd ot 1T

resins or "erei n ensure ation properties of the
ceram c d|ehscmmdangEa@htMetﬂn&&ﬁnﬂrkﬂvqnﬁkﬂmiors 46 further includes a

fastening tab 62 i nteagy.ald Py idgh fedpeiiifdc itk Gfiew showing
another embodiment of a high~voltage through-type ceramic

capacitor according to the present invention;

-

Figs. 7 and 8 each are a vertical sectional view of
the ceramic capacitor shown in Fig. 6;

Figs. 9 and 10 each are a vertical sectionai view
showing a moéification of the embodiment shown in Fig. 6;

Figs. 11 and 12 each are a vertical sectional view
showing another modification of the embodiment shown in
Fig. 6;

Fig. 13 is a graphical representation showing
resulfs of a dielectric strength test under moiétening
conditions carrled out on each of a ceramic capac1tor of
the present invention and a conventional one;

Fig. 14 is an exploded perspective view showing a:
further embodiment_of a high-voltage through—fype ceramic
capacitor according to the present invention;

Figs. 15 and 16 each are a partially sectional view
of the ceramic capacitor shown in Fig. 14;

Figs. 17 and 18 each are a partially sgctional view
showing a modification of the embodiment shown in Fig. 14:

Fig. 19 is a fragmentary vertical sectional view
showing p051tlon1ng means; -and

Fig. 20 is a graphical representatlon showing
results of a dlelectrlc strength test under moistening
conditions carrled out on each of a ceramic capacitor of

the present invention and a conventional one.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, a high-voltage through-type ceramic capacitbr

according to the present invention will be described

hereinafter with'referehce to the accompanying drawings.
Fig. 5 shows an embodiment of a high-voltage

through-type ceramic capacitor according to the present

___—___________‘—-—————'—"—’——_
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the conductor body 48 received in the insulation case 54, whiTHIS SHEEF HABRREN
ip such a manner that it may be projected froman upper endfof tHEPLAGED

i nsul ation case 54 so as to facilitate connection of an extermatr—CconmecTor
thereto. The insulation case 54 and insulqtion cover 56 each are

The. 0. constrErda o st @ RO ybek Lt RO Eap bt LT Lo HEBHE 1
such a mannehridiaih-ttyeed o id taepdc Hbr sofmthy efll nws arste® wal | of a
filter box, fesditlddd 'gbddiad Y QSO A8 A% RAGhdL 2150 05 2N
mounted on a filter box likewise generally indicated at
reference numeral 70. The filter box 70 includes a casing
72, an aluminum stem 74 arranged at a central portibn of
the casing 72, and a pair of choke coils 76 arranged in the
casing 72 in a manner to interpose the aluminum stem 74
therebetween. The aluminum stem 74 is connected through
the choke coils 76 to central conductors 46. The ceramic
capacitor 30 is fixedly mounted through a ground fitment 40 .
on a side wall 78 of the casing 72 by means of screws or
rivets.

An insulation cover 56 is necessarily arranged in
the filter box 70, resulting in being exposed to a high
temperature as high as about 230°C. Thus, in the
illustrated embodiment, the insulation cover 56 is formed
of polyethylene terephthalate (PET)'or nylon 66 so as to
fully withstand the high temperéture in the filter box;
because PET and nylon 66 are about 250 to.260°C and about
260°C in melting point, respectively.

-. In the illustrated embodiment, it is preferable
that an insulation case 54 is likewise made of PET or nylon
66, because this furfher improves heat'resistancé of the.
ceramic capacitor.

It is known that PET and nyloﬁ 66_each have an
extension as high as several percents and an elasticity to
a certain degree. It has been found that such properties

~of the materials facilitate mounting of the insulation
cover 56 and insulation case 54 with respect to the ground
] fitment 40.

The remaining part of the illustrated embodiment
may be constructed in substantially the same ménner as the
conventional ceramic capacitor described above.

In the illustrated embodiment, at least one of the

insulation cover and insulation case is made of PET or

N
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|n5|de of the filter box. A tenperature in the filter box p-s—often ;
|ﬁcreased to as high as 230[err] C during operation of anéfﬂ%$ﬁHEEEHﬂ&ﬂEEN
for' such purposes as descri bed above. 'ﬂuﬂonsulatlon covel 56, mﬁﬂmﬁsirlbed
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resulting inman rnsu £1on ure eram c capacitor tends to be
smal | - si zed teereapeddiagasohighi asurd93€io nTbPSt hétnudhét PBnrelBE 4hat

the illustrated embodiment substantially eliminates the
insulation failure and burning of the insulation cover and
insulation case.

Also, although it would be considered fhat use of a
thermosetting resin material or an inorgénic material such
ag ceramics is used for the insulation cover and/or
insulation case in 6rder to improve their heat resistance,
these materials unfortunately deteriorates workability in
mounting of these components on the ground fitment because
they fail to exhibit satisfactory elongation and
elasticity. PET or nylbn 66 for the insulation cover and
insulation case eliminates the disadvantage encountered
with the thermosetting resin and inorganic material.

Figs. 6 to 8 illustrate another embodiment of a
high-voltage fhrough—type ceramic capacitor according to
the present invention. 1In the illustrated embodiment, an
insulation case 54 is constituted by an inner case member
54A and an outer case member 54B. The inner case member
54A and outer case member 54B are formed into a
configuration so that the inner case member 54A may be
snugly fitted in the outer case member 54B. 1In the
illustrated embodiment, the insulation case 54 is formed
into an elliptic shape. Both case members 54A and 54B may
be formed of PET or nylon 66. However, the inner case _
member'54A_may be formed of a thermoplastic resin material
and the outer case member 54B may be forméd of a '
thermosétting resin material. Also, in the illustrated
embodimént, the inner case member 54A is formed into a
height smaller than that of the outer case member 54B and
fitted in the outer case member 54B in such a manner that
an'upper end of the inner case member 54A terminates below
that of the outer case member 54B. A portion of the
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filte} box described above. For this purpose, it is required t o_decrease .
drmensj ons of - the insulation case. However, dimensions of WH?SSHEE?FW\BQBEEN
tab and’a receptacle fitted thereon are qéyern1ned dependi ig on fEPLABESNT

capacity of a nmagnetron heater circuit, ading to a -4 AT V=]
m ni aturi zatimsubdtidme ¢aseehAngonablandedebgpbathelnner and outer case

member may be formed into substantially the same thickness
as the conventional insulation casing as shown in Fig. 1.
Thus, the above-described construction of the insulation
case 54 in the illustrated embodiment permits an upper
portion of the insulation case 54 constituted by only the
outer case member 54B to be decreased in thickness by a
dimension corresponding to a thickness of the inner case
member 54A, resulting in the upper portion of the
insulation case 54 being enlarged while ensuring rigidity
and strength of the case 54. The inner case member-54A may
‘be érranged or fitted in the outer case member 54B in such
a=manner that a lower end of the member 54A is aligned with
that of the member 54B as shown in Figs. 7 and 8.

| As described above, the inner case member 54A may
be made of a thermoplastic resin material such as '
polypropylene .resin, polybutylene terephthalate (PBT) resin
or. the like, and the outer case member 54B may be made of a
thérmosetting resin material such as unsaturated polyester
resin, epoxy resin, melamine resin, diallyl phthalate or
the like. ' ,

_ The remaining part of the embodiment may be
cohstructed in substantially the same manner as the
conventional ceramic capacitor described above.

Figs. 9 and 10 show a modification of the
embodiment described above with reference to Figs. 6 to 8..
In the modification, an outer case member. 54B is provided'
on an inner surface with an anhular collar 80 horizontally
positioned at a predeterﬁined height. The collar 80 is

_closely contacted with an upper end of an inner case member
54A when the inner case member 54A is fitted in the outer
case member 54B for assembling an insulation case 54, to
thereby prevent an insulating resin material 58 poured in a
molten state into the insulation case 54 from leaking
thfough'a gap between the inner case member 54A and the _
outer case member 54B to an exterior of the insulation case
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Now, a di sadvantage due to a failure in mniaturization of the fastening
tab and receptacle irrespective of mniaturization of the |nsulat|on case

wi Il be described with reference to Fig. 4. The failure
interval between the insulation case 54 @&t t he central (c gigggﬁ
substantial ly,reduced. This, when a receptacle 64 is fitfed o f the

'u.z

fasteni ng tabs 62, causes an outer wall 66 of the receptacle 64 to tend to
stri ke agai nst an upbk$oendnotheheodpfiration.careeitionipgumepng MAYF b€t i ng

of the recepiast£add hhethasifnbplahabofizebetBgeohbBeka b2 and 548 in

order to carry out positive positioning of both case
members relative to each other without any dislocation
therebetween. In the modification, the positioning means
comprises a combination of a projection 82 and a recess 84
formed at portions of both case members opposite to each
other so as to positionally corresponding to each other.
Figs. 11 and 12 show another modification of the
embodiment shown in Figs. 6 to 8. A ceramic capacifor of
the modification, an annular collar 80 is formed into a
substantially sideways L-shape so as to envelop or surround

an upper end of an inner case member 54A therein, resulting

. in more effectively preventlng leakage of a resin materlal

58.

The remaining part of each of the ﬁodifications
shown in Figs. 9 to 12 may be constructed in substantially
the same manner as the embodiment of Figs. 6 to 8.

Fig. 13 shows results of a dielectric strength test
under moistening conditions which took placé with respect
to.several samples of each of the ceramic capacitor of the
embodlment shown in Figs. 6 to 8 and the conventlonal
ceramic capacitor of Fig. 1. The test was carried out by
subjecting each of the samples to continuous mbistening by
means of an ultrasonic humudifier, connecting the sample to
a high-~voltage transformer of an electronic oven and
intermittently applying a voltage thereto by an on-off
confrol_action, to thereby measure the number of cycles at
which the sample is broken down, resulting in determining

relationships between the number of cycles and a cumulative

failure rate of the sample. _

As is apparent from Fig. 13, the ceramic capacitor
of the embodiment is highly improved in humidity resistance
and dielectric strength under moistening conditions as
compared with the conventional through-type ceramic |
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Al so, miniaturization of only the insulation case 54 decreases a di stance
P H alar o -

betyeep the insulation case and the receptacles to | ead tp—tiseherge
bet'ween ‘the receptacles 64 and the groundl3+tnent 40, respfld Sn@"EETvHA& BEEN

burning and | %é§££9n failure of the conponents. Further] it REPHABED ed
that the insulatron case 54 is made of a thernpsetting resSin naterrar 11
view of its dielectrhe sanehgt seeunfspiuitheefpregehbar h&hposEPPEAFe s n

exhi bits excgsswyeiadpegsongt eot he F8sybatbpdtrasitBanthati ahe 58 and 60
poured in the cane: bt Qlead ! Soa.LaLLYEG 1) BXA' BhELDI SR REARLEY
: made of a thermoplastic resin material and the outer case
member made of a thermosetting resin material, and the
inner case member is formed into a height smaller than that
of the outer case member to cause the upper end of the. '
inner case member to terminate at a position below that of .
the outer case, resulting the upper portion of the
insulation case being significantly enlarged. This
facilitates fitting of the receptacles on the fastening
tabs to improve tracking'resistance and arc resistance of
the ceramic capacitor to a degrée sufficieht to highly
increase its durability. Also, formation 6f_the inner case -
member by a thermoplastic resin material substantially
prevents adhesion between an inner surface of the inner
case member and the insulation resin mateérial received in
the insulation case to improve dielectric strength of the
capacitor. Further, arrangement of the annular collar on
the inner surface of the outer caée member effectively
prevents leakage of the insulating'resin material_in a
molten state. ' o
- Figs. 14 to 16 show a further embodiment of a high-
voltage thfough—type ceramic capacitor according to the
present invention. ' _

In a ceramic capacitor shown in Figs. 14 to 16, an
insulation case 54 is enlarged at a portion thereof _
surrounding fastening tabs 62 to form an enlarged section
' 86. | |

' . More particularly, the insulation case 54 is formed
~into an elliptic shape in plan, and, as shown in Figs. 15
and 16, the enlarged section 86 of the insulation cover 54
is enlarged at a larger diameter portion thereof by a '
distance of 2d1 and at a smaller diameter portion thereof

by a distance of Zdz, so that a distance D between a

L—
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Thus, the conventional ceram c capacitor renders use of _a thernpsetting

resin material for this purpose inpossible. Accordingly,THiS SMEETHASBREWRI v
desirabl’e to devel op a high-voltage throygh-type ceramjc cap EﬁEAUEDM“ chiis
capabl e of exhibiting satisfactory heat resistance suf flicd T .
good oper abifiasterdng Hak fad@ndrihs einsmbrticr et ohdhdY d® and bei ng

posi tivel y siRidestetebyMid e /6 Wd N0t t €& LA SFAE DI dmPES F QR NGiRal BENVARY
OF THE | NVENTI ON I n accordance wit e the esent invention, a high- voltage

t hr ough- t yp&i@RehfiT RO TSERRSHRW - The

The remaining part of the illustrated embodiment

may be constructed in substantially the same manner as the

conventional ceramic capacitor as described above.

In the illustrated embodiment of Figs. 14 to 16,
the insulation :case 54 may be wholly made of PET or nylon
66 in an infegrai-manner. However, it may be made of a
thermosetting resin material or a thermoplastic resin
material. Further, the insulation case 54 may be made of
different resin materials into two separate sections.

Figs. 17 and 18 show a modification of the
embodiment shown. in Figs. 14 to 16, wherein an insulation
case 54 is made into two sections independent from each
other. More particularly, the insulation case 54 includes
an upper eﬁlarged section 86 méde of a thermosetting resin
material and a lower section 88 made of a thermoplastic
resin material, which are independent from each other.
Then, the upper enlarged section 86 is fitted at-a lower
end portion thereof on an upper'end portion of the lower
section 88. The thermosetting resin material used for the
eniarged-seqtion 86 includes unsaturated poiyester resin,:-
epoxy resin, melémine resin, diallyl phthalate resin and
the like. The fhermoplastic resin material for the lower
section 88 includes polypropylene resin, PBT resin and the
like. )

Thus, in the modification, the lower secfion 88
which isla portion of the insulation case 54 substantially
contacting with an insulating resin material 58 is formed
of a thermoplastié resin material. Accordingly, the
modification effecfively eliminates a disadvantage
encountered with an insulation case made of only a
thermosetting resin_material that the insulation case
adheres to the insqlating resin material to deteriorate
dielectric strength of the capacitor. Also, in the

.- This Sheet Has Been Replaced -




- 5- thh vol tage through-type ceram c capacitor includes an insulation case
arrd an:insul ation cover arranged at an outer periphery of gﬂg 1 Eﬁt
| east ore of the insulation case and insul ation cover is : 9§§§?i|
selected fromthe group consisting of potdysethyl ene terephihal at ﬁ ylon
66. The Ceral%&lsilessh&ﬂr PR¥ (HpbReEntAEUEe sBRALL 8 G8"ERl G@nductors

each i ncludin
thermosettlng resin material, resulting in effectively

preventing sagging of the section 86 due to heating to
further improve dielectric strength of the capacitor.

The-modification, as shown in Fig. 19, may include
positioning means for carrying out positive positioning
between the upper enlarged section 86 and the lower section
88 to facilitate fitting therebetween. In the _
modification, the positioning means comprises a combination
of a projection 90 and a recess 92 proQided on opposite
side surfaces of the upper and lower section 86 and 88
contacting each other in a manner to positionally
correspond to each other.

Fig. 20 shows results of a dielectric strength test
under moistening conditions which took place with respect
to several samples of each of the ceramic capacitor of the
embodiment. shown in Figs. 14 to 16 and the conventional
ceramic capacitor of Fig. 1. The test was. carried out by
subjecting each of the samples to continuous moistening by
means of an ultrasonic humudifier, connecting'the sample to’
a hlgh—voltage transformer of an electronic oven and
1nterm1ttently applying a voltage thereto by an on-off
control action, to thereby measure the number of cycles at
which the sample is broken down, resulting in determining
relationships between the number of cycles and a cumulative.
failure rate of the sample. _ '

As is apparent from Fig. 20, the ceramic capacitor
of the embodiment is highly improved in humidity resistance
and dielectric strength under moistening conditions as '
compared with the conventional through-type ceramic:
capacitor.

As can be seen from the foregoing,zthe embodiment
shown in Figs. 14 to 19, the upper portion or opening of
the insulation case is likewise enlarged. Such
construction facilitates fitting of the receptacles on the

fastening tabs even when the insulation case is
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a fasiening tab arranged in the insulation case, and the ipsthation—case iS5
fermed;at a portion thereof surrounding the fastening tabs} THSOSHEEEHASIREEN
section.’ In accordance with anot her aspegtgof the present | nventREPHACED -

hi_ gh- voltage t hrough-type ceram c_capacitor _is provided whiCh COnmprises—af
i nsul ati on cESSILIEHCERELY afPRhlceieed. argpBLATS %ﬂeHPr’PM‘@rﬁS%EF?“ce

arranged betamruida@ewﬂ& aé tpengeBCofNEhENBapAGHLELI Belﬁgvaighaycer am ¢

dietectric h th t ted { d.fit
it of cont PHP QU SSERRRT TIE| OB hGocoRRATGHP R FaBYa T PARYEEE PR ho-

i nsul ati on case, andlfarwill thus be seen that the objects set forth
' above, among those made apparent from the preceding
description, are efficiently attained and, since certain
changes may be made in the above construction ‘without
departing from the spirit and scope of the invention, it is
intended that all matter contained in the above description
-or shown in the accompanying drawings shall be interpreted
as illustrative and not in a limiting sense. '
It is also to be understood that the following

claims are intended to cover all the generic and specific
features of the invention herein described and all
statements of the scope of the invention which, as a matter
of language, might be said to fall therebetween. '
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i nsul ating re ed in said insulation case SQ

the ceramc dﬂ“l“ﬂ“"f““ﬁ“lﬂﬁlﬁsul ation case is fornmed at a |8 iSHEET HASCBEEN
surroundi ng the fastleni®ng® tAbs into an epl arged section. Hn REPLAGED
accordance, w t h anot her aspect of the prggént i nvention, a ‘hrgh=vottage

t hrough-t yp@rhesr dd € ledped ticr: i s provi ded which conprises an insulation
case, an insulation cover, a ground fitnent i nterposedly arranged between
the insul ation case and the insulation cover, a ceramc dielectric having
earth el ectrode neads @oMNghﬂkatﬁqamiQﬁQHHhTﬁXRQHQQraWﬂRiQﬂ?#?&iﬂ%llng

resin mat er i RaWwied i insulation case and an insulation cover
arranged at.an outer periphery of said capacitor;
at least one of said insulation case and insulation

cover being made of a material selected from the group
" consisting of polyethylene terephthalate and nylon 66.

2. A high-~voltage through-tYpe ceramic capacitor
as defined in Claim 1 further comprising a pair of central
conductors each including a fastening tab arranged in said
insulation case; ' - '

said insulation case being formed at a portion _
thereof surrounding said fastening-tabs into an enlarged -’
section. ' ' '

3. A high-voltage through-type ceramic capacitor
comprising: ' ' '

an insulation case;

an insulation cover;

a ground fitment interbosedly arranbed between said
insulation case and said insulation cover; .

- a ceramic dielectric having earth electrode means
connected to said ground fitment; '

a pair of central conductors each 1nclud1ng a
faétening tab ar:anged_ln said insulation case; and

.an insuiating_resin material poured in said
insulation case so as to surround said ceramic dielecttic;
said insulation case being formed at a portion
thereof surrounding said fastening tabs into an enlarged
~section. _

4. A high-voltage through-type ceramic capacitor
as defined in Claim 3, wherein said insulation case
comprises an inner case member and an outer case member
fitted on said inner case member;

said inner case member being formed into a height
smaller than that of said outer case member and fitted in

Thls Sheet Has Been Repla
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the insulation ca und the ceramic dielectric. The
i msul atlon case c @m ﬂi case nenber and an out

fitted on the |nn he I-nner case nmenber i IS SHEET: HA@BEEN
hei ght smal | er than that of the outer cas&-member and fitked |REPhA’CEDJter

case nmenber ddlicuaiter Y e mérteér atn Uppel @ndanfiert tikat naerupy
term nates b%!sal fHH)r égggcﬁeégbr terglnates below an upper end of

said outer case member, resulting in said upper enlarged

section.

5. _A high-voltage through-type ceramic capacitor
as defined in Claim 4, wherein said inner case member is
made of a thermoplastic resin material and said outer case
member is made of'a thermosetting resin material.

6. A high-voltage through-type ceramic capacitor
as defined in Claim 4, wherein said outer case member is
provided on an inner peripheral surface thereof with an
annular collaf, an upper end of said inner case member
being abutted against said annular collar.

7. A high-voltage through-type céramic capacitor )
as defined in Claim 6, wherein said annular collar is
formed into a sideways L-shape so as to éurround said upper
end of said inner case member. _

‘8. A high—voltage through-type ceramic capacitor
-as defined in Claim 7 further comprising positioning means
for carrying out positive positioning between said inner
case member and said outer case member.

9. A high-voltage through-type ceramic capa01tor
as deflned in Claim 8, wherein said p051t10n1ng means
comprises combination of a projection and a recess formed
at both case members so as to be engaged.with each other.

10. A high-voltage through-type ceramic capacitor
as defined in Claim 3, wherein said insulation case
comprises an upper case member of a larger diameter fof-_
constituting said upper enlarged section:and a lower case

' member of a. smaller diameter which are separately formed
and connected together in such a manner that a lower end
portion of said upper case member and an upper end portion
of said lower case member are fitted together. "

11. A high-voltage through-type ceramic capacitor
as defined in Claim 10, wherein said upper case member is

made of a thermosetting resin material and said lower case
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material .+ | e accoMdafice*with a turther agpect of the pr
hi gh-vol t age t hrough-type ceram-c capacitor is provided whi chR
i nsul ati on dBePemnis fizdetebre cm%m°ﬁlﬁ$6ﬁﬁdr?ﬂ?m‘ﬁ?t? posed| y

arranged between thelz nsud aﬁigm_@@;sgag@dtﬁh@ugmstljrpél@é]r@rﬁilercapaeﬁam c
connected t ound

di el h h, el d
ana an | noul S I9RE TR et EHRI LhoEVERRTR TREPT HEbh G Pan baca ag hEEfy

surr.ound tfmfamﬁeanmylng out positive positioning between said upper

outer aﬂmmmu“m“lHner case nenber is made of a therrmpl astic resin
mat.er i al se nenber is nade of a thernosqt [
RS |

case member and said lower case member.

13. A high-voltage through-type ceramic capacitor
as defined in Claim 11, wherein said positionihg_means
comprises combihation of a projection and a recess formed
at said upper and lower end portions of said upper and
lower case members so as to be engaged with each other.

' 14. A high-voltage through-type ceramic capacitor
comprising: ' '

an insulation case;

an insulation cover:

a ground.fitment interposedly arranged between said
insulation case and said insulation cover;

a ceramic dielectric having earth electrode means
cénnected to said ground fitment; and

an insulating resin material poured in said _
insulation case so as to surround said ceramic dielectric:

: said insulation case comprising an inner case
member and an outer case member fitted on said inner case
member; '

said inner case member being formed into a height
smaller than that of said outer case member and fitted in
said outer case member in such a manner that an upper end
of said inner case member terminates below an upper end of
said outer case member;

said inner case member being made of a
thermoplastic resin material and said outer case member
being made of a thermosetting resin material.

15. A high-voltage through-type céramic capacitor
comprising: '

an insulation case;

an insulation cover;

a ground fitment interposedly arranged between said

This Sheet Has Been Replaced . -
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dielectric. The | ri ses an upper cas
di'aneter for constji mﬂ‘“mmﬂﬂﬂ E‘Egd section and a IOE[JS@QEBDFl t
smal | er diameter wht ane sepa forjyed and connetied l cur

that a |l ower end portion of the uppeT cas® nenber ‘and an upper end portlon
of the | owerissskatbobecaseecahdt saddt dgestbetioheoupper case nenber is made
of a thernnsettlng res r e f a

t hernopl astic resin § %F?@%g %%%rggrEP h59?ﬁ988§%%83Fg§§Eg?ﬁﬁﬂgggﬁgsent

i nvention toc®m@©¢ﬁédat%|gﬂléogtag@dtﬁi@mghttypédceranlc

an insulating resin material poured in said

insulation case so0 as to surround said ceramic dielectric;

said insulation case comprising an upper case
member of a larger diameter for constituting said upper
enlarged section and a lower case member of a smaller
diameter which are separately formed and connected together
in such a manner that a lower end portion of said upper
case member and an upper end portion of said lower case
member are fitted together;

said upper case member being made of a
thermosetting resin material and said lowér case member

being made of a thermoplastic resin material.
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capaC|tor mhlch I s capabl e of exhlbltlng satisfactory heg )
sufficgient to ensure good operability of the capacitor Qﬂiﬁﬁé@ﬁ;@\%&@
condi'tions. I+ is another obj ect of the present |nvent|o

hi gh-vol t age t hrough-type ceram ¢ capack2ar which is capéble of pern1tt|ng

an insul ation Qoverégﬁg{her%ﬂbject éﬁdéﬂlf¥pfeééhﬁﬁthﬁ ApAOpfbpeat

resistance. It is a resent 1nvention to provide a
hi gh-vol tage through-type ceramic capacitor which 'is capabl e of
facilitating nounting of an hB§YRAELIrOHFCPHULr pRBELOBUAR | nsul ation case wi'th

respect to a ground f| nt .
_ hlgh voltage through type ceramic capacitor which

is capable of exhibiting satisfactory heat resistance '
sufficient to ensure good operability of the_capacitor even

under severe conditions and being positively small-sized
while ensuring its satisfactory operation. In the
capacitor, at least one of an insulation case and an
insulation cover is made of a material selected from the
group consisting of polyethylene terephthalate and nylon
66. The capacitor further includes a pair of central
conductors each including a fastening tab arranged in the
insulation case, and the insulation case.is.formed at an
upper portion thereof surrounding the fastening tabs into

an upper enlarged section.

Thxs Sheet Has Been Replaced. .
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It i*s still another object of the present invention to provide a

hi gh-vol tage through-type ceram c capacitor which is capjns GHEET HAS BEEN
pésitively small-sized while -7- ensuring its satisfaqtory Rgﬂ[mtgpon. I 1
is yet another object of the present invention to:provid ; Ot

t hrough-type ceram c capacitor which is capable of exhibiting satisfactory
performance and = * '

cayv

. |
PRIOR  ART
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durability while being small-sized.
present invention to provide a high- -vol tage through-ty
‘Whirch 1s capabl e of being small-sized while ensuring

assenbling. It is yet a further object of the present . |nventREPLAOEDprOV|
a high-vol tage through-type ceram c capacitor which is
exhi biting satisfaétory durability while being small-sized. Still

It

is still

obj ects and advant ages of the |nvent|on Wil

part be apparent from

FIG. 3

Tl6.2

PRIOR ART

PRIOR ART

in part be obvious and will|

a further object. of t he

Tl SHEET HAMBERDLLy

prre ol
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t he specification. The invention accordingly conprises t ' 'E '?uﬁﬁ
construction, conbination of elenents, and arrangenent o H 'g i a'%&ﬁ”
hé exerplified in the construction hereinafter set forthl_and Yerpe of

the invention will be indicated in the clains. BRI EF DESCRI PTION OF THE
DRAW NGS For a fuller understanding of the invention, reference is had to
the foll ow ng -description taken in connection with the acconpanying
drawi ngs in which |ike reference nunmeral s designate |ike parts throughout;

6. 4
PRIOR ART
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wherein: Fig. 1 is an exploded perspective view showing a convent I onal
high-voltage through-type ceram c capacitor; Figs. 2 and [3—es
vertitcal sectional view of the conventional ceram.c capai'ﬂ'ﬂs AS’I
1; Fig. 4 is a fragnentary perspective view of the conve tlonaREp@‘rC%

'capaC|tor on which receptacles are fitted;, Fig. 5 is a planv
section showi ng an-

FlG.S

’f’
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- 8- «enbodi nent of a hi gh-voltage through type ceram ¢ capacitor_accordi
to the present invention; Fig. 6 is an exploded perspec l-nqgs H H'ASVBEEN
- ‘Anot'her enbodi nent of a hi gh-vol tage through-type ceram SHEET
according to the present invention; Figs. 7 and 8 each }
~sectional view of the ceranmc capacitor shown in Fig. 6; Figs. 9 and 10

each are a verticalF 'sectional view showing a nodification of the enbodi nent

shown in Fig. 6; T:.‘G,QD

ot Has Been Replaced
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Figéf 11 and 12 each are a vertical sectional view show ng another
nodi fication of the embodi nent shown in Fig. 6; Fig. 13- E@f&g thBEEq

representation showing results of a dielectric strength Ite
' apaC|tﬁﬁPLAQEBhe _

moi steni ng conditions carried out on each.of a ceramc c
present inventiom and a conventional one; Fig. 14 is an expl oded

per spective view shdwi ng a further enbodi nent of a hi gh-voltage .
through-type ceram c capacitor according to the present invention; Figs. 15

and 16 each are a partially sectional view
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of the ceram c capacitor shown, in Fjg i4; Fi gs. .17 and 18 each are.a ’

parti-all.y sectional view showi ng a modi fication of the enmbadigpnt shown in
Fig. 14; Fig. 19 is a fragmentary vertical sectional view FIfHIg §
positioning neans; and Fig. 20 is a graphical representatip 'sﬂh H%E HAS BEEN
results of a diel-ectric strength test under noistening con :tinn pwed
out on each of a ceramic capacitor of the present_ invention and a '
conventi onal one. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now, a

hi gh-vol t age t hrough-type cer-am ¢ capacitor
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according to-the present invention miff"be descri bed hepeinafter with

hi gh- voltage through-type ceram c capacitor according tp theg

i

ref erence to the acconpanying drawi ngs. Fig. 5 shows an §H18)5HEPIﬂH£§fBlE%N,

invention which is nounted on a filter box. A high-vol tage—+r~eughzt ype
-ceram c capacitor of .the illustrated enbodi ment generally i ndi cat ed by
reference numeral 30 is

(L)
S S
| L) Ny O
_Cj_l 82,\ (T e e amme
E_D- O — 1
(R TR 4 ——
' £3- /mmmmné
Y N
) < i
O /
E oo g ] O
\ ) g L("

e, ||

L W WA W WL WA WA A .Y

A .
1

U i

1

i

]

This Sheet Has Been Replaced

AR III




mounted on a filter box |ikew se generally indicated at reference nuneral
L0, The filter box 70 includes a casing 72, an al um num st gr-—+4

| |
a central portion of the casing 72, and a pair of choke coi |TEH|S§H£IEf BééN
in the casing 72 in a manner to interpose_the al um num sterh 74 REPLAG

t herebet ween. The al um num stem 74 is condect ed through t he—ThoKe coils 76
to central conducters 46. The ceramic,cap®itor 30 is fixedly nounted
t hrough a ground fitnment 40 on a si deht‘ali:78 of the casing 72 by neans of
screws or rivets. An insulation cover %6 s necessarily aréanged i'n
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the«filter box 70, resulting in being exposed to a high tenperature as high
.as about 230[err]C. Thus, in the illustrated enbodi nent, gire= ]
'SOVéf_SG is fornmed of polyethylene terephthal ate (PET) or7H#56ﬂﬁ§gg%§§§§Ewc
fully withstand the high tenperature in the filter box, becaus&EP d
nylon 66 are about 250 to 260[err] C and about 260[err]C in nelting point,
respectively. {In the iIIustratedT%mpgyigEﬁi: it is preferable that an

i nsul ation case 54 is |ikew se nade ' or nylon 66, because this .

further inproves heat resistance of the ceram c capacitor.

This Sheet Has Been Rép'laced '




It i‘s known that PET and nylon 66 each have an extension as high as several
.percents and an elasticity to a certain degree. It hasj

such properties of the materials facilitate nounting of ﬂﬁ'@‘*’? IE@&EEN
cover 56 and insulation case 54 with respect to the ground fﬁfﬁbﬁ@ﬂlo THe

remai ning part’ of the illustrated enbodi ment may be constructed in
substantial |y -t he sane manner as the conventional ceramnic capacitor
descri bed above. In the illustrated enbodi nent, at |east one of the

i nsul ation cover and insulation case is made of PET or

-
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nyfon 66. Thus, hangi ng-down of the |nsulat|on cover and |nsulat|on case

due to softenlng or nelting is effectively: prevented ev
tenperature inthe filter box is increased to as high-a THEbﬁHEFﬁﬁASﬁﬁﬁN

it will be noted that the illustrated enbodi ment substahti al IRERMACED nat es
the insulation failure and burning of the insulation co and 1 nsulation
case. Also, although it would be considered that use of a :
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- thernosetting resin material. or an inorganic material such as ceramcs is

used for the insulation cover and/or insulation case in order to_i e
théi'r "heat resistance, these materials unfortunately | gr Fti8&S BEEN
wor kability in nmounting of these conponents on the grp %# p becayse

they fail to exhibit satisfactory elongation and el as on
66 for the insulation cover and insul ation case elini nat es the di sadvant age
encountered with the thernosetting resin and inorganic nmaterial. Fi'rgs. 6 to
8 illustrate anot her enbodi nent of a high-voltage through-type ceranic

capac_i tor according to’
6. 19
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the spresent invention. In the illustrated enbodi nent, an insulation case 54
J.s.constituted by an inner case nenber 54A and an outer case- nenber 54B.
hé ‘I'finer case menber 54A and outer case nember 54B are forned into-a

conflguration so that the inner case menl@r 54A may b INEET HASBEEM |t he
~outer case nmenber 54B. In the illustrat& enbodinent, -ﬁﬂg UAGHD On cgse
54 is formed into an el liptic shape. Both—case rrenbers 54
formed of PET or nylon 66. However, the [zmner case nenber 54A may be f or med

of a thernoplastic resin materi al and thbuout er case menber 54B may be
fornmed of a
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therﬁsggFF?ng.resin material. Also, in the illustrated e
I nner case nenber 54A is fornmed into a height smaller tha
"out.er case nenber 54B and fitted in the outer case nenber
manner that an upper end of the inner case nmenber 54A ter
of the outer case nmenber 54B. A portion of the "insul afi
constituted by both inner and outer case-tenber may be fo

substantially the sanme thicknesfslTLE OF THE INVENTION -

HIGH-VOLTAGE THROUGH-TYPE CERAMIC CAPACITOR

'$Eﬁ%—2gﬁg_____~
RbACEMBNié SHEET

5 B T such—e

n caégﬁgﬁﬁé t

Lnto
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. . | . BACKGROUND OF.THE INVENTION

Field of the Invention

This invention relates to a high-voltage through-
type ceramic capacitor, and more particularly to a high-
voltage through-type ceramic capacitor for a magnetron used
in an electronic range or oven or the like.

Description of the Prior Art '

A high-voltage through-type ceramic capacitor has
been generally used as a filter capacitor for a magnetron
tube for an electronic oven or the like.

When an electronic oven is driven for a long period
of time or subjected to a no-load test, heat generated from
a heater circuit of a magnetron is transmitted through an
aluminum stem and choke coils to central conductors of a
capacitor. Recéntly, a magnetron tube is_highly small-
sized and correspondingly ‘a filter box is small-sized.

This causes a éistance between the aluminum stem (heater
side) and the central conductors of the capacitor to be
reduced. Also, a measure to counter a fifth higher
harmonic for satellite broadcasting causes the filter box

. fo be free of any vacancy or hole to enhance a shielding
effect of the filter box. Thus, an increase in temperature
within the filter box is further promoted.

In general, a conventional high-voltage through-
type ceramic capacitor iﬁciuaes an insulation case and an
insulation cover, between which a ground fitment is
fittedly afranged. In the insulation case is arranged a
ceramic dielectric, of which earth electrode means is
connected to the ground fitment. In the insulation case .is
poﬁfed an insulating resin material so as to surround the
ceramic dlelectrlc.fg - : }

Now,:such a conventlonal high- voltage through type

'_ceramlc capac1tor w1ll be descrlbed more detalledly w1th
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i . . ' . . . .
as tAe conventional insulation casing as shown in Fig. I—Fhts—ihe

above- descri bed construction of the insulation case 54 |REPhACEMﬂﬂ€fSHEET

enbodi ment permits an upper portion of the insulation cqgs cons d
by only the outer case nenber 54B to be decreased in thijc ”GQQJRgﬁaP96
di mensi on corresponding to a thickness of the inner cas

resulting in the upper portion of the insplation case 5 .
whil e ensurin dlt and stren th of the case 54. Thg i nner case nenber
54A may be & §ﬁ ?N %i%1%y ih thelouter case nenber i
that a | ower end of Afnbnn&nbeioﬁéﬁxthHngmedganthrough—type ceramic

capacitor which is generally designated by reference

. numeral 30 in Figs. 1 to 4 ircludes a ceramic dielectric _
32, which is formed with a pair of vértically extending
through-holes 34 in a manner to be substantially parallel
with each other. Also, the ceramic dielectric 32 is
provided on an upper surface thereof with a pair of
quacitor.electrodes 36, which are separated from each
other, and on a lower surface thereof with a common
capacitor electrode 38. These separate electrodes 36 and
common electrodelja_are formed with through-holes
corresponding to the through-holes 34 of the ceramic
dielectric 32, respectively. The capacitor 30 also
includes a ground plate or fitment 40 formed at a central
portion thereof with an opening 42 and provided on one
surface thereof with an upstand 44 of a suitable height,
which is arranged so as to surround the central opening 42.
The ceramic dielectric 32 is fixed through* the common
electrode 38 on the upstand 44 of the ground fitment 40
using suitable means such as soldering or thgilike. -

Further the through-type ceramic capaéitor 30 .
includes a pair of central conductors 46 each including a
conductor body 48 which is adapted to be'covered with an
insulation tube 50 forméd,of a suitable insulating material
such as siliconeé. The insulation tubes 50 are inserted via
the through-holes 34 of the ceramic dlelectrlc 32 and the
opening 42 of the ground fltment 40 and the conductor
bodies 48 each are fittedly secured in an ‘electrode
connector or fitment 52 fixed on each of the separate
electrodes 46 by soldering or the like. _

The through-type ceramic capacitor .30 further
includes an insulation case 54 securely fitted at a lower
_portion thereof -on thé upstand 44 of the ground fitment 40
so as to surround the ceramlc dielectric 32 and an . '

'lnsulation cover 56 securely fltted at an upper end thereof
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t,hat of tHe menmber 54B as shown in Figs. 7 and 8. As descREpEA

I nner case nenber 54A may be nmade of a thernoplastic resijnreatef
pol ypr opyl ene resin, polybutylene terephthalate (PBT) regi Oigé({tﬂ‘? i ke
r

and the outer case nenber 54B may be made of a thernopset{i

such as unsaturated pol yester resin, epoxy resin, nelampelresin, dially
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pht hal ate or the |like. The remaining part ,of the enbodi ngnt may be

constructed in substantially the same manfer as the conventienal—ceranmic
capaci tor deserihedupbbeged 44 of the ground fitment 40 so as to
.surround the central conductors 46. The insulation case 54

and insulation cover 56 are filled with insulation resin
materials 58 and 60 such as éboxy resin or the like to -
cover an outside ahd inside of the ceramic dielectric with
the resins or embed it therein, to thereby ensure
insulation properties of the ceramic dielectric.

Each of the central conductors 46 further includes
a fastening tab 62 integrally provided on an upper end of
the conductor body 48 received in the insulation case 54,
which is arranged in such a manner that it may be projected
from an upper end of the insdlation case 54 so as to
facilitate connection of an external connector thereto.

The insulation case 54 and insulation cover 56 each
are conventionally made of a polybutylene terephthalate
(PBT) resin material. -

The so—cohstructed high-voltage through-type
ceramic capacitor is used in such a manner that the ground
fitment 40 is mounted on a side wall of a filter box,
resulting in the insulation cover 56 being positioned on an
inside of the filter box. A temperature in the filter bodx
is often increased to as high as 230°C during operation of
an électronic oven for such purposes as described above.
The insulation cover 56, as described above, is formed of a
polybutylene terephthalate (PBT) resin material having a
melting point of about 225 to 228°C. Accordingly, the
insulation cover hangs down due to softening .and/or melting
by heat from the filter box to lead to contacting with a
high voltage lead wire, resulting in aﬁ insulation failure.

Also, the ceramic capacitor tends to be small-sized
corresponding to miniaturization of the magnetron tube and
filter box described above. For this_purpébe, it is
required to decrease dimensions oﬁ'the‘insulatidn-cése.

However, dimensions'of the-fasfening tab and a receptacle

fitted thereon are determlned depending onh a .current

fcaPa01ty of a magnetron heater c;rcu1t leadlng to ‘a.
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Figs. 9 and 10 show a nodification of the enbodi nent REELAGEMHOSHEH h
reference to Figs. 6 to 8. In the nodification, an outjef~Ttase nenber. $4B i s
provided on an inner surface with an annular collar 8Q RhorigoAtal9s
positioned at a predeterm ned height. The collar 80 i g dl osely contacte
wi th an upper end of an inner case nenber, K 54A when th i.n.n-e-r——-e-as-e—-imﬂ-kle
54A is fitted in the outer case nenber 528 for assenblli ng an insul ation |
case 54, to fidianatey ipr envdentatancinsuiabi 0f tbesi Aaghesii Fpoared 1 n a.
nolten state | ntq tctlee i nsul ati on case 54 from | eaking through.a gap between

the inner cdse mwenver 54A and the ,
Now, a disadvantage due to a failure in

i

miniaturization of the fasteqing tab and receptacle
irrespective'of miniaturization of the insulation case will
be described with reference to Fig. 4. The failure results
in an interval between the insulation case 54 and the
central conductors 46 being substantially reduced. This,
when a receptacle 64 is fitted on each of the fastening
tabs 62, causes an outer wall 66 of the receptacle 64 to
‘tend to strike against an upper end of the insulation case
54, resulting in fitting of the receptacle on the fastening
tab 62 being often failed. '
- Also, miniaturization of only the insulation case

54 decreases a distance between the insulation case and the
receptacles to lead to discharge between the receptacles 64
and the ground.fitment 40, resulting in the burning and
insulation failure of the components.

- Further, it is desired that the insulation case 54

is made of a thermosetting resin material in view of its
dielectric strength. Unfortunately, the thermosetting

resin exhibits excessive adhesion to the insulating resin
materials 58 and 60 poured in the case 54 t0 lead to a -
failure in exhibiting satisfactory dielectric strength.

Thus, the conventional ceramic capacitor renders use of a
thermosetting resin material for this purpose impossible.:

Accordingly, it would be highly desirable to

‘develop a high-voltage through-type ceramic’capacitor which
is capable of exhibiting satisfactory heat resistance
sufficient to ensure good operability of the capacitor even
under severe conditions and being'positively small-sized

while ensuring its satisfactory performance.

SUMMARY OF THE INVENTION'

In acpofdancé with the present invenfion,_a high-

. vd;tage.throhgh—type.ceramig_cépacitbf is providéd. The
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aut er
Al so,

case nmenber 54B to an exterior of the «nsulation : '
in the nodification, positioning means may be pr @3§j§ﬂEﬁf;Hi €
and outer case menbers 54A and 54B in order to carry o

t
positioning of both case - menbers relative to eath pgiAelG 8%holit
any di sl ocation therebetween. In the nodification, thejp

pOSI tive

si tioning neahs
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high-voltage through-type ceramic capacitor includes an
insulation case and an insulation cover arranged at an
outer periphery of the capacitor. At least one of the
insulation case and insulation cover ia made of a material
selected from the group consisting of polyethylene
terephthalate and nylon 66. The ceramic capacitor may
further include .a pair of central conductors each including
a fastening tab arranged in the insulation case, and the
insulation case is formed at a portion thereof surrounding
the fastening tabs into an enlarged section. _ '

In accordance with another aspect of the present
invention, a high-voltage through-type ceramic capacitor is
provided which comprises an insulation case, an insulation

cover, a ground fitment interposedly arranged between the

insulation case and the insulation cover, a ceramic

dielectric having earth electrode means connected to the
ground fitment, a pair of central conductors'each including
a fastening tab arranged in the insulation case, and an
insulating resin material poured in said insulation case so
as to surround the ceramic dielectric. The insulation case
is formed at a portion thereof surrounding the fastening -~
tabs into an enlarged sectlon.

In accordance with another aspect of the present
invention, a hlghfvoltage through-type ceramic capacitor is
provided which comprises an insulation'case, an insulation
cover, a ground fitment interposedly arranged between the
insulation case and the insulation cover, a ceramic _
dielectric having earth electrode means connected to the
ground fitment, and an insulating resin material poured'in'
the insulation case so as to surround the ceramic
dielectric. The insulation case comprises an inner case
member and an outer case member fitted on the inner case
memberr The inner case member is formed'into a height
smaller than that of: the'cuter-case member and fitted in

the outer case member in such a manner that an upper end of.

'-the inner- case member termlnates below an upper .end. of the

T
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conprises a conbination of a projection 82 and a rece
portions of both case nenbers opposite to each ot her

corresponding to each other. Figs. 11 and 12 show ano
t he enbodi nent shown in Figs. 6 to 8 A ceram c capac
modi fication, an annular collar 80 is formed into a s

L-shape so as to envel op or surround an upper end of jan inner

case

menter

af a
et

resiin

54A therein, resulting in nore effectively preventi ngTeakage—et

"materi al 58.oulfesr revsd menpgart Dhe edoheof chbhe medbkircasi opde

of a

e

thermoplastic resin material and the outer case member is
made of a thermosetting resin material.

In actordance with a further aspect of the presengt.
invention, a high-voltage through-type ceramic capacitor is
provided which comprises an insulation case, an insulation
cover, a ground fitment iﬁterposedly arranged between the
insulation case and the insulation cover, a ceramic
dielectric having earth electrode means connected to the
ground fitment, and an insulating resin material poured in
the insulation case so as to surround the ceramic
dielectric. The insulation case comprises an dpper case
member of a larger diameter for constituting an enlarged
section and a lower case member of a smaller diameter which
are separately formed and connected in such a manner that a
lower end portion of the upper case member and an upper end
portion of the lower case member are fitted together. The
upper case member is made of a fhermosetting.resin'material
and the lower case member is made of a therﬁoplastic resin
material. '

Accordingly, it is an object of the preseﬁt -
invention to provide a high-voltage through-fype ceramic
capacitor which is capable of exhibiting satisfactory heat
resistance sufficient to ensure good operability of the
capécitor even undef severe conditions. .

It is another object of the present invention to
provide a high-voltage through-type ceramic capacitor which
is capable of permitting an insulation cover and/or an
%psulation case to exhibit good heat resistance.

It is a further object of the present invention to

provide a high-voltage through-type ceramic capacitor which

'is capable of facilitating mountihg of an insulation cover

 and/or an 1nsulatlon case with respect to a ground fltment.

- It is still another object of the present invention

to prov1de a hlgh voltage through- type ceramic capa01tor._

”whlch_ls.gapable of belng.pQSLtlvely small-sized wh;le .
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shown in Figs. 9 to 12 may be constructed in substantifg , “‘“"'HEEF
as the enbodi nent of Figs. 6-to 8 Fig. 13 shows resuls2at.

strength test under noistening conditions which took pjakce mntE e
several sanples of each of the ceramc capacitor of the P ﬁﬁg
Figs. 6 to 8 and the conventional ceramc capacitor of{Fjg. 1. The te
carried out by subjecting each of the sanptes to conti huolus noi stening b
means of an‘HéJ %R? §t$qﬂ¥@i§f&%to£9n8§é£bﬂgoﬁhe sanple 1o a hi-gh—vrerta

transf or ner ectronic oven and intermttently a IX q a voltage
thereto by an on of fIt is yet another object of the’prese nvention

cit

to provide a high-~voltage through-type ceramic capacitor
which is capable of exhibiting satisfactory performance and
"durability while being small-sized. -
| It is still a further object of the present
invention to provide a higﬁ4voltage through-type ceramic
capacitor which is capable of being small-sized while
ensuring its.positive and easy assembling.

It is yet a further object of the present invention
to provide a high-voltage through-type ceramic capacitor
which is capable of exhibiting satisfactory durability
while being small-sized.

Still other objects and advantages of the invention
will in part be obvious and will in part be apparent from
the specification. '

The invention accordingly comprises the features of
construction, combination of elements, and arrangement of
parts which will be exemplified in the construction
hereinafter set forth, and the scope of the invention will
be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the invention,

reference is had to the following description taken in
connection with the accompanying drawings in which 1like
reference numerals designate Llike parts throughout;
wherein:
Fig. 1 is an exploded perspective view showing a
conventiqnal high-voltage through-type ceramic capacitor;
Figs. 2 and 3 each are a vertical sectional view of
the conventional ceramic capacitor shown in Fig. 1;
Fig. 4 is a fragmentary'perspectivé view of the
- conventional ceramic capacitor on which receptacles are
fitted; - " | |

.FiQ,_S.ie'é.pian View7partly in section-showing an



control action, to thereby neasure the nunber of cy(REELACEMEI\HhSHEET anpl-e
i's broken down, resulting in determ ning relationships Detweer tire—pupber
of cycles and a cunul ative failure rate of the sanple. AT %gg ept]from
Fig. 13, the ceram c capacitor of .the enbodiment isfhjghly inpr i h
humi dity resistance and dielectric strength under npi Steming—condit] ohs as
conpared with the conventional through-tyBe cerdnic

embodiment of a high-voltage through-type ceramic capacitor

according to the present invention;

Fig. 6 is an exploded perspective view showing

Y another embodiment of a high-yoltage through-type ceramic

capacitor according to the present invention;

Figs. 7 and 8 each are a vertical sectional view of

the ceramic capacitor shown in Fig. 6;

Figs. 9 and 10 each are a vertical sectional view

showing a modification of the embodiment shown in Fig.

6;

Figs. 11 and 12 each are a vertical sectional view

showing another modification of the embodiment shown in

Fig. 6;

Fig. 13 is a graphical representation showing

results of a dielectric strength test under moistening

conditions carried out on each of a ceramic capacitor of

the present invention and a conventional one;

Fig. 14 is an exploded perspective view showing a

further embodiment of a high-voltage through-type ceramic

capacitor according to the present invention;

Figs. 15 and 16 each are a partially sectional view
14{

Figs. 17 and 18 each are a partially sectional view

of the ceramic capacitor shown in Fig.

showing a modification of the embodiment shown in Fig.

showing p031t10n1ng means; and

Fig. 20 is a graphlcal representatlon showing

14:

Fig. 19 is a fragmentary vertical sectional view

results of a dielectric strength test under moistening
conditions carried out on each of a ceramic capacitor of

the present invention and a conventional one.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, .a high-voltage through-type ceramic capacitor

according to the present invention will be described.
hereinafter with reference to the accompanying drawings.
~Fig. .5 shows an embodiment of a high- voltage

through type ceramlc capac1tor accordlng to the present.'



-13- capacitor. As can be seen fromthe foregoing,
Figs. 8 to 12 is so constructed that the insulatior
the inner case nenber made of a thernoplastic resiH

REFLACEMTRTE S

mterial and t e

dwWn i n
ed by
out er

case nenber

menber is fornmed into a height smaller than that of

Ind1 OHAUG 1996 ¢age

he outer casel|nmenber

made of a thernosetting resin materi al

—~ Oy =

to cause the upper end of the inner case nenber toftermmnarte at a pogition

bel ow that of the outer case, resulting the upper fortion of the

invention which is mounted on a.filter box. A high-voltage
through—type ceramic capacitor of the illustrated
embodiment generally indicategd by reference numeral 30 is
mounted on a filter box likewise generally indicated at
reference numeral 70. The filter box 70 includes a casing
72, an aluminum stem 74 arranged at a central portion of
the casing 72, and a pair of choke coils 76 arranged in the
casindg 72 in a manner to interpose the aiuminum stem 74
therebetween. The aluminum stem 74 is connected through
the choke coils 76 to central conductors 46. The ceramic
canacitor 30 is fixedly mounted through a ground fitment 40
on a side wall 78.of the casing 72 by means of scfews or
rivets. .

An insulation cover 56 is necessarily arranged in
the filter box 70, resulting in being exposed to a high
temperature as high as about 230°C. Thus, in the
illustrated embodiment, the insulation cover 56 is formed
of polyethylene terephthalate (PET) or nylon 66 so as to
fully withstand the high temperature in the filter box,
because PET and nylon 66 are about 250 t0-260°C "and about
260°C in melting point, respectively. N
°- In the illustrated embodiment, it'is preferable
that an insulation case 54 is llkew1se made of PET or nylon
66, because this further improves heat re51stance ‘of the
ceramic capacitor.

It is known that PET and nylon 66 each have an
extension as high as several percents and an elasticity to
a certain degree. It has been found that such properties
of the materials facilitate mounting of the insulation

cover 56 and insulation case 54 with respect to the ground

) fltment 40.

The remaining part of the 1llustrated embodiment

may be constructed in substantlally the same. manner as the

- conventional ceramlc capa01tor descrlbed above.

In the 1llustrated embodlment at 1east one of the,

o lnsulatlon cover and 1nsulat10n case 1s made of PET or '



i hsul ation case being significantly enlarged. This
the receptacles on the fastening tabs t,o i nprove t}
arc resistance of the ceram c capacitor to a degr
increase its durability. Al so, formation of the ijn
thernoplastic resin material substantially preventls adhesi on betweer an

I nner surface of the inner case nenber andothe ins i | ria
received in the insulation case ta | ctr t t
capacitor. FUV?R g%arrlalfﬁ'gerha A the og')rllnnudﬁlaret Asqjlsétrltﬂ-g LI|]3n\;r)§e1} %ﬁrface
of the outericagéaﬂgpbepagkf@@E|ueipoftenlng or meltlng is effectively

prevented even when a temperature in the filter box is

P aDERBSE o ilgn v

case nenber] Hy a

o increased to_ as high as 230°¢C. Thus, it will be noted that

| the illustrated embodiment substantially eliminates the K
insulation failure and burning of the insulation cover and
insulation case.

Also, although it would-be considered that use of a
thermosetting resin material or an inorganic material such
as ceramics is used for the insulation cover and/or
insulation case in order to improve their heat fesistance,
these materials unfortunately deteriorates workability in
mounting of these components on the ground fitment because

- they fail to exhibit satisfactory elongation and
elasticity. PET or nylon 66 for the insulation cover and
insulation case eliminates the disadvantage encountered
with the thermosetting resin and inorganic material.

Figs. 6 to 8 illustrate another embodiment of a
high-voltage fhrough—type ceramic capacitor according to
the present invention. In the illustrated embodiment, an
insulation case 54 is constituted by an inner case member
54A and an outer case member 54B. The inner case member.
54A and outer case member 54B are formed into a
configuration so that the inner case member 54A may be
snugly fitted in the outer case member 54B. In the
illustrated embodiment,'the insulation case 54 is formed
into an elliptic shape. Both case members 54A and 54B may
be formed of PET or nylon 66. However, the inner case
member 54A may be formed of a thermoplastic resin material
and the outer case member 54B may be formed of a
thermosetting resin material. Also, in the illustrated
'embodiment, the inner case member 54A is formed into a
height smaller than that of the outer case member 54B and
fitted in the-outer case member .54B in such a manner that
an upper end of the inner case member 54A terminates below

_-that of the outer case member 54B. A portion of the
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prevents | eakage of the insulating resin material RﬁP@NﬁﬂMENméﬁﬁﬂﬁf Fi gs
capacitor according to the present invention.-In ggltor shown
in Figs. 14 to 16, an insulation case 54 is enlarg i on |t Her eof
particularly, the insulation case 54 is jP{ned I nto an e||lptIC shage in
pl an, and, as shown in Figs. 15 B

14 to 16 show a further enbodi nent of a high- volt d deram c
Us-v
surroundi ng fastening tabs 62 to forman enl arged
insulation case 54 constituted by both inner and outer case

member may be formed: into substantially the same thickness
as the conventional insulation casing as shown in Fig. 1.
Thus, the above-described construction of the insulation _
case 54 in the illustrated embodiment permits an'upper
portion of the insulaéion case 54 constituted by only the
outer case member 54B to be decreased in thickness by a
dimension corresponding to a thickness of the inner case
member 54A, resulting in the upper portion of the
insulation case 54 being enlarged while ensuring rigidity
and strength of the case 54. The inner case member 54A may
be arranged or fitted in the outer case member 54B in such
a manner that a lower end of the member 54A is aligned with
~ that of the member 54B as shown in Figs. 7 and 8.

As described above, the inner case member 54A may
be made of a thermoplastic resin material_such as
polypropylene resin, polybufylene terephthalate (PBT) resin
or. the like, and the outer case member 54B may be made of a
thermosetting resin material such as unsaturated polyester
resin, epoxy resin, melamine resin, diallyl phthalate or
the like. -

The remaining part of the embodiment may be
constructed in substantlally the same manner as the
conventional ceramlc capacitor described above.

Figs. 9 and 10 show a modification of the
gmbodiment described above with reference to Figs. 6 to 8.
In the modification, an outer case member. 54B is provided
on an inner surface with an annular collar 80 horizontally
positioned at a predetermined height. The collar 80 is
closely contacted with an upper end of an inner case member
54A when the inner case member 54A is fitted in the outer
‘case member 54B for assembling an insulation case 54, to
thereby'prevent'an insulating resin material 58 poured in a.
molten state into the insulation case 54 from leaking
through a gap between the inner case_member-54A_ané the

-outer case.member 54B. to an exterior of the_iﬁsdlatiqn.case



and 16, the enlarged section 86 of the insulation cover 54 is enlarged at
| arger di ameter portion thereof by a distance of 2 i

di ameter portion thereof by a distance of 2d[err], 85?22 Egﬁ%f ¢ D-
between a . -14 - fastening tab 62 and the insul atlidn case 54 may jbg
i ncreased by 2d[err] and 2d[err] at the |arger diaretier 18AUSHEPS er
di aneter portions, respectively.
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S54.
| Also, in the modification, positioning means may be
provided at the inner and outer case members 54A and 54B in
order to carry out positive pbsitioning of both case -
members relative to each other without any dislocation
therebetween. In the modification, the positioning means
comprises a combination of a projection 82 and a recess 84
formed at portions of both case members opposite to each
other so as to positionally corresponding to each other.

Figs. 11 and 12 show another modification of the
embodiment shown in Figs. 6 to 8. A ceramic capacitor of
the modification, an annular collar 80 is formed into a
substantially sideways L-shape so as to envelop or surround
an upper end of an inner case .member 54A therein, resulfing
in more effectively preventing leakage of a resin material
58. '

The remaining part of each of the modifications
shown in Figs. 9 to 12 may be constructed in substantially
the same manner as the embodiment of Figs. 6 to 8.

Fig. 13 shows results of a dielectric strength test
under moistening conditions which took placé with respect
to_several'samplés of each of the ceramic capacitor of the
embodiment shown in Figs. 6 to 8 and the conventional
ceramic capacitor of Fig. 1. The test was carried out by
subjecting each of the samples to continuous moistening by
means of an ultrasonic humudifier, connecting the sample to
a high-voltage transformer of an electronic oven and
intermittently applying a voltage thereto by an on-off
control action, to thereby measure the number of cycles at
which the sample is broken down, resulting in determining
relationships between the number of cycles and a cumulative
failure rate of the sample. ‘

As isjapparent from Fig. 13, the ceramic capacifor
of the embodiment is highly improvéd in humidity'reéiétance R
‘and‘diglectric stfengtﬁ undét moisteningICOHditions as ..

Cémpé;ga w£thfthe conventional through-type céfﬁmic'



The remaining part ofthe illustrated enbodi nrent may ﬂjgﬂgﬂﬁEﬁTra'ﬁ€£

subst anti al |

descri bed above. In the illustrated enbodi nent of Fi
i nsul ation case 54 may be whol |y nade of PET or nyl op 66 1GhAHG 986edr 4l
manner. However, it nmay be made of a thernosetting resin material or| 4

t her nopl asti
of difjerent
show a nodi f
i nsul ati on

Q.

y the sane manner as the conventional ce

14 to 16, tHe

n

c resin material. Further, the3kinsul atiopn ¢ase 54 may be nade
resin materials into two separate sectipns. Figs. 17 and 18

FRRPFBA°EF the enbodi ment shown in Figs. 14 to 16, wherein an
As can be seen from the foregoing, the embodiment

shown in Figs. 8 to 12 is so constructed that the
insulation case is constituted. by the inner case member
made of a thermoplastic resin material and the outer case
member made of a thermosetting resin material, and the
inner case member is formed into a height smaller than that
of the outéf case member to cause the upper end of the
inner case member to terminate at a position below that of
the outer case, resulting the upper portion of the
insulation case being significantly enlargéd. This
facilitates fitting of the reCeptacles‘on the fastening
tabs to improve tracking resistance and arc resistance of
the ceramic capacitor to a degree sufficieﬁt'to highly
increase its durability. Also, formation of the inner case
member by a thermoplastic resin material substantially
prevents adhesion betweeh an inner surface of the inner
case member and the insulation resin material received in
the insulation casé to improve dielectric strength of the
capacitor. Further, arrangement of the annular collar on
the inner surface of the outer case member effectively
prevents leakage of the insulating resin material in a
molten state. -

Figs. 14 to 16 show a further embodiment of a high-
voltage through-type ceramic capacitor according to the
present invention.

In a ceramic capacitor shown in Figs. 14 to 16, an
insulation case 54 is enlaréed at a portion thereof
surrounding fastening tabs 62 to form an enlarged section
86.

More particularly, the insulation case 54 is formed

into an elliptic shape in plan, and, as shewn in Figs. 15

‘and 16, the enlarged section 86 of the insulation cover 54

is enlarged at a larger diameter portion. thereof by a

distance of 2d; and at a smaller diameter portion thereof

by a distance of 2d,, so that.a distance D-betwéen a ' .’



case 54 is made into two sections independént from

KEPLACEM
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particularly, the insulation case 54 includes an up dn 86
made of a thernobsetting resin material and a | ower sledtion 88 made (f {a
thernopl astic resin material, which are independent I rjomldh8HGo0R&r .| Fhen,
t he upper enlarged section 86 is fitted at a | ower portion therdgoff on
an upper end portion of the |ower sectiops88. The thermosetting resin
material used for the enlarged section 86 includes ler
resin, epox§afEepinIntpRnPhe andsitite dingYyda tifft =S &% &% ™nd the |ike.

The thernophagteaseasby galewnd 2y dhetHoOVIrger diameter and smaller

diameter portions, respectively.

The remaining part of.the illustrated embodiment
may be constructed in substantially the same manner as thg
conventional ceramic capacitor as described above. .

| In the illustrated embodiment of Figs. 14 to 16,
the insulation .case 54 may be wholly made of PET or nylon
66 in an integraI-manner.' However, it may be made of a
thermosetting resin material or a thermoplastic resin
material. Further, the insulation case 54 may be made of
different resin materials into two separate sections.

Figs. 17 and 18 show é modification of the
embodiment shown in Figs. 14 to 16, wherein an insulation
case 54 is made into two sections independent from each
other. More particularly, the insulation case 54 includes
an upper eﬁlarged section 86 made of a thermosetting resin
material and a lower section 88 made of a thermoplastic
resin material, which are independent from each other.
Then, the upper enlarged section 86 is fitted at -a lower
end portion thereof on an upper end portion of the lower
section 88. Thé thermosetting resin material used for the
enlarged section 86 includes unsaturated poiyester resin,
epoxy resin, melamine resin, diallyl phthalate resin and
the like. The thermoplastic resin material for the lower
section 88 includes polypropylene resin, PBT resin and the
like. . )

Thus, in the modification, the lower section 88
which is a portion of the insulation case 54 substantially
contacting with an insulating resin material 58 is formed
of a thermoplastic resin material. Accordingly, the
modification effectively eliminates a disadvantage
encounpered with an insulation case made of only a
thermosetting resin material that .the insulation case
adheres to the insulating ieéin_material to deteriorate

- dielectric strength of the capacitor. . Also, in_the -



section 88,includes pol ypropylene resin, PBT resin PLAGENHR%ESH@EE I n

the nodification, the | ower section 88 which is a p¢rfiron of the iInpulation
case 54 substantially contacting with an insulatingjr smger@qqgﬂ b8lis -
formed of a thernoplastic resin nmaterial. Accordinglly| the nodificajipn
effectively elimnates a di sadvantage encountered wijt h tase
made of only a thernosetting resin material that thg insul ation case
adheres to the insulating resin material -tb-deteriorate dieleciric strength

of the Capac%h@ﬁficék&@n;iQh%h%pper enlarged section 86 is made of a

thermosetting resin material, resulting in effectively

preventing sagging of the section 86 due to heating to
further improve dielectric st}ength of the capacitor. ~

The modification, as shown in Fig. 19, may include
positioning meaﬁs for carrying out positive positioning
between the upper enlarged section 86 and the. lower section
88 to facilitate fitting therebetween. 1In the
modification, the poéitioning means comprises a combination
ofra projection 90 and a recess 92 provided on opposit;
side surfaceé of the upper and lower section 86 and 88
contacting each other in a manner to'positignally
correspond to each other.

Fig. 20 shows results of a dielectric strength test
under moistening conditions which took pléce with respect .
to several samples of each of the ceramic capacitor of the
embodiment shown in Figs. 14 to 16 and the conventional
ceramic capacitor of Fig. 1. The test was carried out by
subjecting each of the samples to continuous moistening by
means of an ultrasonic humudifier, connecting the sample to
a high-voltage transformer of an electronic oven and
intermittentiy applying a voltage thereto by én on-off
control action, to thereby measure the number of cycles at
which the sample is broken down, resulting in determining
relationships between the number of cycles aﬁd a cumulative.
failure rate of the sample.

As is apparent from Fig. 20, the ceramic capacitor
of the embodiment is highly improved in humidity résistance
and_dielectric strength under moistening conditions as .
compared with the conventional through-type cerémic
capacitor.

As can be seen from the foregoing,zthe embodiment
shown in Figs. 14 to 19, the upper portion or opening of
the 1nsulatlon case is likewise enlarged. Such '
ﬁqonstruqtlon fac;lltates flttlng_pf ‘the re¢eptacleslqh;the 

fastehihg:taﬁé even when the insulétion"gaSE_is



REPLACEMENT SHEET - 15- nodification, the upper enlargq
of a thernosetting resin material, resulting in effect entin
saggi ng of the section 86 due to heating to further inprov- 0@% d994 |
strength of the capacitor. The nodification, as shown
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i ncl ude positioning neans for carrying out positive pdsitioning
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significantly small-sized, resulting in burning resistance

and dielectric strength of the capacitor being highly
improved and assembling of the capacitor being facilitated.

B It will thus be seen .that the objects set forth
above, among those made apparent from the preceding
description, are efficiently attained and, since certain
changes may be made in the above construction without
departing from the spirit and scope of the iﬁvention, it is
intended that all matter contained in the above description
or shown in the accompanying drawings shall be interpreted
as illustrative and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all'the generic and specific
features of the invention herein described and all
statements of the scope of the'invention'which, as a matter
of language, might be said to fall therebetween.
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whi ch took place with respect to severalldanpl es of €ati™orThe ceram c
capaci tor ofynsie jrradiimyd ishown in Figs. 14 to 16 and the conventionm

1. A high-voltage through-type ceramic capacitor

comprising an insulation case and an insulation cover

arranged at an outer periphery of said capacitor;

at least one of said insulation case and insulation

cover being made of a material selected from the group

consisting of polyethylene terephthalate and nylon 66.

2. A high-voltage through-type ceramic capacitor

as defined in Claim 1 further comprising a pair of central

conductors each including a fastening tab arranged in said

insulation case;

said insulation case being formed at a portion

thereof surrounding said fastening tabs into an enlarged

section.

3. A high-voltage through-type ceramic capacitor

comprising:
an insulation case;

an insulation cover;

a ground fitment interbosealy arranéed between said

1nsulat10n case and said insulation cover; -. -

- a ceramic dielectric having earth electrode means

connected to said ground fitment;

a pair of central conductors each including a

fastening tab arranged in said insulation case; and

an insulating resin material poured in said

insulation case so as to surround said ceramic dielectric;

said insulation case being formed at a portion

thereof surrounding said fastening tabs into an enlarged

section.

4. A high-voltage through-type ceramic capacitor

as defined in Claim 3, wherein said insulation case

comprises. an inner case member and an outer case member

fltted on said inner. case member-

said 1nner case member being formed into a helght

smaller ‘than that of" ‘said-outer case,member and_fltted,ln.

_ This Sheet Has Been Replaced-
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'T‘Hi§SHEE1"H QXgB h-vol] t age n fl -
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hum di ty re%hﬁ%&“ﬁﬁinner case member terminates below an upper end of

said outer case member, resulting in said upper enlarged

2

section.

5. A high-voltage through-type ceramic capacitor

as defined in Claim 4, wherein said inner case member is

made of a thermoplastic resin material and said outer case
member is made of.a thermosetting resin material.

6. A high-voltage through-type ceramic capacitor
as defined in Claim 4, wherein said outer case member is |
provided on an inner peripheral surface thereof with an
annular collaf, an upper end of said inner case member
being abutted against said annular collar. _

7. A high-voltage throﬁgh~type céramic capacitor
as defined in Claim 6, wherein said annular collar is
formed into a sideways L-shape so as to surround said upper
end of said inner case -member. _

8. A high-voltage through-type ceramic capacitor
as defined in Claim 7 further comprising positioning'means
for carrying out positive positioning between said inner
case member and said outer case member. | '

9. A high—voltage through-type ceramic capacitor
as defined in Claim 8, wherein said positioning means
comprises combination of a projection and a recess formed
at both case members so as to be engaged with each other.

10. A high-voltage through-type éeramic capacitor
as defined in Claim 3, wherein said insulation case
comprises an upper case member of a larger diameter for
constituting said upéer enlarged section and a lower case
member of a smaller diameter which are separately formed
and connected together in such a manner that a lower end

"portion of said upper case member and an upper end portlon

of sald lower case member are fltted together.

11. A high- voltage through type ceramic capacitor -

‘as "defined in Claim,lp,:whérein Said.upper.éase membgrlis

made pffa'thermpsetfing-fésin material and;said_léwer.casé

' Th1s Sheet Has Been'Replaced -
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and dielectric strength under noistenin

[ ons. angM :Nﬂits ﬁE{

conventtenral—through=type cerj can bgq deen fromthe
foregoin t sho r 9, thdg Lpp@thW%,qr
openi ng u“] mmﬁm n casg_ is L ged. |Sdch constructi ¢n
facil it he receptacles on the fastenijng tabs even whe
the insulation case is _ -19-

.

member is made of a thermoplastic resin material.

12. A high-voltage through-type ceramic capacitor
as defined in Claim 11 further comprising positioning means
for carrying out positive positioning between said upper
case member and said lower case member. -

13. A high-voltage through-type ceramic capacitbr
as defined in Claim 11, wherein said positioning means
comprises combination of a projection and a recess formed
at said upper and lower end portions of said upper and
lower case members so as to be engaged with each other.

14. A high-voltage through-type ceramic capacitor
comprising:

an insulation case;

an insulation cover;

a ground fitment interposedly arranged between said
insulation case and said insulation cover;

a ceramic dielectric having earth electrode means
connected to said ground fitment; and

an insulating resin material poured in said
insulation case so as to surround said ceramic dielectric;

said insulation case comprising an inner case .
member and an outer case member fitted on said inner case
member;

said inner case member being formed into a height
smaller than that of said outer case member and fitted in
said outer case member in such a manner that an upper end
of said inner case member terminates below an upper end of
said outer case member;

 said inner case member being made of a
thermoplastic resin material and said outer case member
being made of a thermosetting resin material.

15. A high-voltage through-type céramic capacitor
cdmprising: |

" an insulation case; -

‘an. insulation cover;

& ground fitment interposedly arranged BetWeeh'said'

Sheet Has Been Replaced
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ilaf\h ' o] i tat eg :
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above construction wi thout departi

of the cap
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i nventi on,

descri pti on msshowon ncase agdospadyingudrdvwongsosieal:|
a ceramic dielectric having earth electrode means
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it is intended that all natter®contained in the above

ro_ngc}_he spivrit ang Scope-of—tire—~

n

connected to said ground fitment; and

an insulating resin miterial poured in said

insulation case so as to surround said ceramic dielectric;

» 3 - (] . \d
said insulation case comprising an upper case
member of a larger diameter for constituting said upper

enlarged section and a lower case member of a smaller

e Interpreted

diameter which aré separately formed and connected together

in such a manner that a lower end portion of said upper
case member and an upper end portion of said lower case
member are fitted together;

said upper case member being made of a
thermosetting resin material and said lower case member

being made of a thermoplastic resin material.

I‘hls Sheet Has Been Replaced
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as illustrative and not in alimting sense. It is alsot
that the following clains are inte ! he g¢n¢ric and
specific features of the invention hBli§ $HERS $§§5N nd alll {stpoAUR 4o
the scope of the invention which, a mREPBACER | anduage) #i ght be said
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fall therebetween. -17- dains
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HIGH-VOLTAGE THROUGH-TYPE CERAMIC CAPACITOR

ABSTRACT OF THE DISCLOSURE

A high-voltage througﬁ—type ceramic capacitor whiech
is capable of exhibiting satisfactory heat resistance
sufficient to ensure good operability of the capacitor even
under severe conditions and being positively small-sized
while ensuring its satisfactory operation. 1In the
capacitor, at least one of an insulation case and an
insulation cover is made of a material selected from the
group consisting of polyethylene terephthalate and nylon
66. The capacifor further includes a pair of central
conductors each including a fastening tab arranged in the
insulation case, and the insulation case is formed at an
upper portion thereof surrounding the fastening tabs into

an upper enlarged section.

FIGURE 5

This Sheet Has Been Replace
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1. A high-voltage through-type ceram c capacitor, conpris
case (54) of tubular shape; an insulation cover (56) of t
i nsul ation case (54) and said insulation cover (56) being]e SEHLIdIIy

aligned and form ng a housing unit of the capacitor; .a gfo n ( 0)
i nterposedly arranged between said i nsul ati on case (54) apd sald |nsul tijon
cover (56); a ceramc dielectric (32) t Izge said insulat}o
having a pair of separate capacitor el Eﬁ des (36) on ong surface thereof
and a common capacitor el ectrode (38) on an opposite : ;

FIG.I B




surface thereof, said common capacitor electrode (38) being.connected to
-said ground fitnment (40); a pair of central conductors (4 '

t hrough said insulation case (54) and insul ation cover (Egg?tggﬁﬂﬂﬂgp§ T
central conductors (46) being connected to one of said seperaig apacit of
el ectrodes (36) and each of said central conductors (46) |incl iMé?%)m
end thereof a fastening tab (62) arranged in said insula% n_case (54); an

™

an insulating resin material (58, 60) t4d in said insflation case (5
and said insulation cover (56) so as to"surround said cerFarme—dielectiric
(32);
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the portion of said insulation case (54) surroundi ng sai

(62) having an enlarged inner section with enlarged int ﬁi@MFS S
conpared to internal dinensions of the portion of said ijndul ati on case (}54
surroundi ng said ceramic dielectric (32). 2. A high-vol tlage i@ AUGHI9§ pe
ceram c capacitor as defined in claim-1, wherein at |easft |one of said

i nsul ation case (54) and insulation cover (56) is made aateral

sel ected fromthe group consisting of 3)}2m t hyl ene terepht hal ate _and nyl o
66. 3. A high-voltage through-type ceram c capacitor as

FIG.4




REPLACEMENT SHEET defined in claim1 or 2, wherein said i3S

(54) conprises an inner case nenber (54A) and an outer ca

fitted on said inner case nenber (54A); said inner case

formed into a height smaller than that of said outer case
fitted in said outer case nenber (54B) in such a manner t
of said inner case nenber (54A) term nates bel ow an upper

case nenber (54B), resulting in an uppép/bﬁlargedjsectiqn

er (54A) bein
i) AUG4BY6 an

an upper end
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4. A high-voltage through-type ceram c capacitor as def
Wwherein said inner case nenber (54A) is made of a ther

h
meterial and said outer case nmenber (54B) is nade of a 't _ §§m@ﬁﬁagﬂﬁﬁﬂ
material. 5. A high-voltage through-type ceram c capaci tjory as defi ned
claim3 or 4, wherein said outer case nenber (54B) is priodi d&@ AUG 4696 nhed

peri pheral surface thereof with an anngggéapollar (80),
said i nner case nenber (54A) being abu agai nst said
(80). 6. A high-voltage through-type ceram c capacitor
1 or 2, wherein said insulation case (54) is nade

ined in claim3,

upper end of

arn )
s defined in clai




of a single piece having a main body portion in additio
portion (86), each having predeterm ned internal dinensi
di mensi ons of the upper end portion (86) being enlarged
i nternal dinmensions of the nmain body portion. 7. A high-
t hrough-type ceram c capacitor as defined in one of claips{1 to 6, whereg
the ground fitnment (40) has a central ghoul der (44) surrpuhtdh an_openi ng
(42), the insulation case (54) extend Ms the central bhoulder (44). a
the insul ation cover (56) extends within the central shoulder. 8. A

hi gh-vol t age t hrough-type ceram c capacitor as
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defined in one of clainms 1 to 7, further conprising an insulation tube (50)
positioned over each of the central conductors (46) to space themifrom

insulation resin material. 9. A high-voltage through-typé¢ RQEMWI)QEEE@
as REPLACEMENT SHEET -19- defined in claimb5, wherein EEPL “J

collar (80) is formed into a sideways L-shape so as to syrnoun a per
end of said %Rﬁé%’%)
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i nner case nmenber (54A). 10. A high-voltage through-type ceran c capacitor
as defined in claim5b, further conprising positioning neanf{g82—_84—iox
carrying out positioning between said inner case nenber (SAIREPbAGE NI SHEET
out er case nenber (54B).- 11. A high-voltage through-type c¢rfm c cap |
as defined in claim 10, wherein said positioning nmeans (82 4)1ﬂqm; i1§9%s 5|
conbi nation of a projection (82) and a recess (84) fornmed &t |both case
menbers (54A, 54B) so as to be engagedBQ/ﬂb each other. 12 ;
t hrough-type ceram c capacitor as
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defined in claiml or 2, wherein said insulation case (54) ! | e hh o .
upper case nenber (86) of a larger dianeter for constituti nedeaaEd SHEET
enl arged section and a | ower case nenber (88) of a smaller i I '
are separately formed and connhected together in such a mann
end portion of said upper case nenber (86) and an upper end]
| ower case nmenber (88) are fitted together; said upper casg nEMNDE 36
bei ng made of a thernosetting resin mae 1él ‘and sai d | owerf_gase nenber

(88) being made of a thernoplastic resin material. 13. A high-voltage
t hrough-type ceram c capacitor as
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defined in claim 12, further conprising positioning means

carrying out positioning between said upper case nenber (

case nenber (88). 14. A high-voltage through-type ceram c|capagitor. as
defined in claim13, wherein said positioning neans (90, $2 cﬁ%%@é@éa
conbi nation of a projection (90) and a recess (92) fornedjaff sai d upper ahdj
| ower end portions of said upper and tenﬁf case nenbers (36, 88) so as to

o] 4age t hrough-type_ceram c

be engaged with each other. 15. A hig
capaci tor conpri sing. .

FIG.14




-20- an insul ati on case (54); an insulation cover (56); :a _ground fit

nment

(40) interposedly arranged between said insul ation case ) | @
i nsul ati on cover (56); a ceramc dielectric (32) having @WEW&%F@ET

means (38) connected to said ground fitment (40); and nsul ati n

material (58, 60) poured in said insulation case (54) sp hs kBAYG 860

said ceramc dielectric

regin
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(32); said insulation case (54) conprising an inner casi i
an outer case nenber (54B) fitted on said inner case nehb
i nner case nenber (54A) being forned into a height smalje
said outer case nenber (54B) and fitted in said outer case
such a manner that an upper end of said inner case menber
bel ow an upper end of said outer case nenber (54B); sai (
(54A) being made of a thernoplastic rtzlﬁlbater|al and said outer case
menber (54B) being nmade of a )

4A) teHnnme
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t hernosetting resin material. 16. A high-voltage thr ough-
capaci tor conprising: an insulation case (54); an insulat
ground fitnment (40) interposedly arranged between said ins
and said insulation cover (56); a ceramc dielectric (32)

el ectrode neans (38) connected to said ground fitment (4Q);

insulating resin material (58, 60) pcig ci in said insul at
as to surround said ceramc diel ectrl 7

FIG.19
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menber (88) of a smaller dianmeter which -21- are sepa ;7 i
connected together in such a manner that a | ower end por:|¢n of sald uppé
case nmenber (86) and an upper end portion of said Iomerf d
are fitted together; .
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sai d upper case nenber (86) being made of a thernosetting resin materi al
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TEXT OF THE ABSTRACT

HIGH-VOLTAGE THROUGH-TYPE CERAMIC CAPACITOR

A high-voltage through-type ceramic capacitor (30) comprising at least one of an insulation
case (54) and an insulation cover (56) is made of a material selected from the group consisting
of polyethylene terephthalate and nylon 66. The capacitor further includes a pair of central
conductors each (46) including a fastening tab (62) arranged in the insulation case, and the
- insulation case is formed at an upper portion thereof surrounding the fastening tabs into an

upper enlarged section.
Figure S. _ ' NT S |
THIS SHEET. HAS BEEN REPL. )
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Claims

1. A high=voltage through-type ceramic capacitor,
comprising: '

an insulation case (54) of tubular shape;

an insulation cover (56) of tubular shape, said insulation
case (54) and said insul;tion cover (56) being essentially aligned
and forming a housing unit of the capacitor;

.2 ground fitment (40) interposedly arranged between said
insulation case (54) and said insulation cover (56);'

a ceramic dielectric (32) inside said insulation case (54)
having a pair of separate capacitoi electrodes (36) on one surface
thereof and a common capacitor electrode (38) on an opposite
surface thereof, said common capacitor electrode (38) being
connected to said ground fitment (40);

a pair of central conductors (46)_extending through said
insulation case (54) and insulation cover (56), each of said
central conductors (46) being connected to one of said separate
capacitor electrodes (36) and each of said central conductors (46)
including at one end thereof a fastening tab (62) arranged in said
insulation case {54); and

an insulating resin material (58, 60) poured in said
insulation case (54) anh said insulation cover (56) so as to
surround said ceramic'dieléctric (32);

the portion of said insulation case (54) surrounding said
fastening tabs (62) havihg an enlargéd inner section with enlarged
internal dimensions as compared to internal dimensions of the
portion of said insulation case (54) surrounding said ceramic
dielectric (32).

2. A high-voltage through-type ceramic capacitor as
defined in claim 1, wherein at least one of sald insulation case
(54) and insulation cover (56) is made of a material selected from
the group consisting of polyethylene terephthalate and nylon 66.

3. A high-voltage through=type ceramic capacitor as

I —
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defined in claim 1 or 2, wherein said insulation case (54)
comprises an inner case member (S54A) and an outer case member
(54B) fitted on said inner case member (54A);

said inner case member (54A) being formed into a height
smaller than that of said outer case member (54B) and fitted in
said outer case member (54B) in such a manner that an upper end of
said inner case member (54A) terminates below an upper end of said
outer case membexr (54B), resulting in an upper enlarged-section.

4. A high-voltage through-type ceramic capacitor as
defined in claim 3, wherein sald inner case member (54A) is made
of a thermoplastic resin material and said outer case member (54B)
' is made of a thermosettlng resin material.

5. A high-voltage through-type ceramic capacitor as
defined in claim 3 or 4, wherein said outer case member (54B) is
provided on an inner peripheral surface thereof with an annular
collar (80), an upper end of said inner case member (54A) being
abutted against said annular collar (80).

6. A high~voltage through-type ceramic capacitor as
defined in claim 1 or 2, wherein said insulation case (54) is made
of a single piece having a main body portion in addition to an
upper end portion (86), each having predetermined internal
dimensions, the internal dimensions of the upper end portion (86)
being enlarged relative to the internal dimensions of the main
body portion. ,

7. A high-voltage through-type ceramic capacitor as
defined in one of claims 1 to 6, wherein the ground fitment (40)
has a central shoulder (44) surrounding an opening (42), the
insulation case (54) extends over the central shoulder (44), and
the insulation cover (56) extends within the central shoulder.

8. A high-voltage through-type ceramic capacitor as
defined in one of claims 1 to 7, further comprising an insulation
tube (50) positioned over each of the central conductors (46) to
. space them from insulation resin material.

9. A high-voltage through-type ceramic capacitor as

'-_’_—__—______,____
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defined in claim 5, wherein said annular collar (80) is formed
into a sideways L-shape s0 as to surround said upper end of said
inner case member (54A).

10. A high-voltage through-type ceramlc capacitor as
defined in claim 5, further coﬁprising positioning means (82, 84)
for carrying out positioning between said inner case member (54A)
and said outer case member (548).

11. A high-voltage through-type ceramic capacitor as
defined in claim 10, wherein said positioning means (82, 84)
comprises a combination of a projection {82) and a recess (84)
formed at both case members (54A, 54B) so as to be engaged with
each other. 4

12. A high-voltage through-type ceramic capacitor as
defined in claim 1 or 2, wherein said insulation case (54)
coﬁprises an upper case member (86) of a larger diameter for
constituting an upper enlarged section and a lower case membex
(88) of a smaller diameter which are separately formed and
connected together in such a manner that a lower end portion of
said upper case member (86) and an upper end portion of said lower
case membér (88) are fitted tbgether;

said upper case member (86) being made of a thermosetting
resin material and said lower case member (88) being made of a
thermoplastic resin material.

13. A high=voltage through-type ceramic capacitor as
defined in claim 12, further comprising positioning means (90, 92)
for carfying out positioning between said upper case member (86)
and said lower case member (88).

14. A high-voltage through-type ceramic capacitor as
defined in claim 13, wherein said positioning means (90, 92)
comprises a combination of a projection (90) and a recess (92)
formed at said upper and lower end portions of said upper and
lower case members (86, 88) so as to be engaged with each other.

15. A high-voltage through-type ceramic capacitor
compriesinga
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an insulation case (54);

an insulation cover (56);

a ground fitment (40) interposedly arranged between said
insulation case (54) and said insulation cover {56);

a ceramic dielectric (32) having earth electrode means (38)
connected to said ground fitment (40); and

an insulating resin materlial (58, 60) poured in said
insulation case (54) so as to surround sald ceramic dielectric
(32); ,

said insulation case_(54) comprising an inner case member
(54A) and an outer case member (54B) fitted on said inner case
member (54A); - .

said inner case member (54A) being formed into a height
smaller than that of said outer case member (54B) and fitted in
gsaid outer case member (54B) in such a manner that an upper end of
said inner case member (54A) terminates below an upper end of said
outer case member (54B);

said inner case member (54A) being made of a thermoplastic
resin material and said outer case member (54B) being made of a
thermosetting resin material.

16. A high-voltage through-type ceramic capacitor
comprisings:

an insulation case (54):

an insulation cover (56);

a ground fitment'(40) interposedly arranged between said
insulation case (54) and said insulation cover (56);

a ceramic dilelectric (32) having earth electrode means (38)

connected to said ground fitment (40); and

an insulating resin material (58, 60) poured in said
insulation case (54) so as to surround said ceramic dielectric
(32);

said insulation case (54) comprising an upper case member
(86) of a larger diameter for constituting an upper enlarged
section and a lower case member (88) of a smaller diameter which

R ————
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are separately formed and connected together in such a manner that
a lower end portion of said upper case member (86) and an upper
end portion of said lower case member (88) are fitted together;

-said upper case member (86) being made of a thermosetting
resin material and said lower case member (88) being made of a
thermoplastic resin material.
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HIGH-VOLTAGE THROUGH-TYPE CERAMIC CAPACITOR

ABSTRACT OF THE DISCLOSURE
A high-voltage through-type ceramic capacitor which

is capable of exhibiting satisfactory heat resistance
sufficient to ensure good operability of the capacitor even
under severe conditions and being positively small-sized
while ensuring its satisfactory operation. 1In the
cépacitor, at least one of an insulation case and an
insulation cover is made of a material selected from the
group consisting of polyethylene terephthalate and nylon
66. The capacifor further includes a pair of central
conductors each including a fastening tab arranged in the
insulation case, and the insulation case is formed at an
upper portion thereof surrounding the fastening tabs into

an upper enlarged section.

FIGURE 5



