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Technlcal Fleld 5 i The present |nvent|on relates ‘to
an el ectrolytic capacitor Wi th an open circuit node nechanism in which

at the el ectrolytic capaci tor mal functions, an u lidis
def or ned dugﬁ?gmﬁﬁge of pressure in a netallic casing so ’ “@&@ﬁk an
el ectric 10 circuit in the casing. Background Art A conventlonal al um num

el ectrolytic capacitor has been ar $§§ﬁ§ﬁ%)shomn in Fig. 8. Nanmely, in
Fig. 8 a capacitor elenent 1 is hg ¥ with driving electrolyte 15

and two | ead- oy gboRgrPhas Q:fap&ezaaﬂ WErdSril BIRChER RO ARRARERT © oTent

1. A nmouth sealing nmenber 3 for seal nout metallic
casing 9 made of, for

Technical Field
5 The present invention relates to an
electrolytic capacitor with an open circuit mode mechanisﬁ,
in which at the time the electrolytic capacitor
malfunctions, an upper 1lid is deformed due to rise of
pressure in a metallic casing so as to break an electric
10 circuit in the casing.
Background Art
A conventional aluminum electrolytic capacitor
has been arranged as shown in Fig. 8. Namely, in Fig. 8, a
capacitor element 1 is impregnated with driving electrolyte
15 and two lead-out lead plates 2a and 2b are drawn from the
capacitor element 1. A mouth sealing member 3 for sealing
a mouth of a cylindrical metallic casing 9 made of, for
example, aluminum and having a bottom is formed by
laminating a rubber plate 3a and a resinous plate 3b
20 integrally, while a pair of metallic rivets 4a made of, for
example, aluminum and a pair of metallic rivets 4b made of,
for example, aluminum are pierced through the mouth sealing
member 3. An external connecting terminal 5a is connected
to one end of one of the rivets 4a and the lead-out lead
25 plate 2a is connected to the other end of the one of the
rivets 4a by crimping through metallic washers 6a and 7a
made of, for example, aluminunm. Likewise, an external

connecting terminal 5b is connected to one end of one of

1



exanpl e, alum num and having a bottomis formed by |am nating a rubber
plate 3a and a resinous plate 3b 20

rivets 4a
made of, f
3. An exte
rivets 4a

integrally, while a pair of netallic

made of, for exanple, aluminumand a pair of netallic rivets 4b
or exanple, alum numare pierced through the nouth sealing nenber

necting termnal 5a is connected to onggipbsaigopne of the
e "

to the other

| ead-out | ead 25 plate 2a is connecte

end

of the one of the rivets 4a by crinping through netallic washers 6a and 7a

made of
termnal 5
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through metallic washers 6b and 7b made of, for example,
aluminum. The capacitor element 1 and the mouth sealing
member 3 provided integrally in this way are accommodated
in the metallic casing 9 containing fixing agent 8. The
metallic casing 9 is subjected to transverse drawing in the
vicinity of the mouth. A distal end of the mouth of the
metallic casing 9 is subjected to curling so as to retain
the mouth sealing member 3. Meanwhile, a weak spot (not
shown) formed by a thin wall portion is provided on the
botton of the metallic casing 9.

In case a voltage higher than its rated voltage
is applied to the conventional aluminum electrolytic
capacitor, temperature in the metallic casing 9 rises, so
that organic solvent forming the driving electrolyte
impregnated in the capacitor element 1 is vaporized and
hydrogen gas is generated by elecfrochemical reaction. As
a result, internal pressure of the metallic casing 9
accommodating the capacitor element 1 rises. If the
internal pressure of the metallic <casing 9 rises
excessively, the weak portion provided on the bottom of the
metallic casing 9 is ruptured, so that the organic solvent
gas flows out of the metallic casing 9 through the ruptured
weak portion, thereby resulting in prevention of a
tremendous explosion of the metallic casing 9.

However, in the above known aluminum

electrolytic capacitor, since the driving electrolyte gas
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and the nouth sealing 5 menber 3 provided integrally in this way are
accomodated in the nmetallic casing 9 containing fixing a%ent 8. The .
metallic casing 9. is subjected to transverse drawing in the vicinity of the
nouth. A digpﬁﬁ“@ﬁa of tLe nmouth of the netallic casing PSPt ed to
curling so as to retain 10 the nouth sealing nember 3. Meanwhile, a weak
spot (not shown) formed by a thin wall portion is provided on the bottom of
the metalli CSQ‘ﬁg%f"é? ¢ g ametaldicy fesinghér dmanistys stated $9rbage i s
applied to t enti.qna up t il c .__capaci.tor
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and hydrogen gas is generated by el ectrochem cal reaction. 52

the known aluminum electrolytic capacitor and is mistaken

5 for smoke due to a fire.

In order to solve these problems of the known
aluminum electrolytic capacitor, an electrolytic capacitor
with an open circuit mode mechanism as shown in Figs. 9A
and 9B is proposed in, for example, Japanese Utility Model

10 Publication No. 6-39446 (1994). This prior art
electrolytic capacitor with the open circuit mode mechanism
is arranged as follows. Namely, in Fig. 9A, a capacitor
element 12 is accommodated in a metallic casing 11 and a
metallic upper lid 14 is hermetically mounted on an upper

15 peripheral edge of a mouth of the metallic casing 11
through an annular elastic packing 13. A pair of first
rivets 15 are pierced through the metallic upper 1id 14 and
each of the first rivets 15 is a composite rivet in which a
metallic rivet 15b made of iron or metal other than

20 aluminum is press fitted into an opening of an aluminum
hollow rivet 15a so as to be welded to the aluminum hollow
rivet 15a. Each of the first rivets 15 not only is
hermetically mounted on the metallic upper 1lid 14 but is
electrically insulated from the metallic upper 1id 14 by a

25 silicone rubber piece 17 which is compressedly grippead
between an insulating member 16 molded by resin and the

aluminum hollow rivet 15a.



a result, internal pressure of the netallic casing 9 20 accommodat i ng
the capacitor elenent 1 rises. If the internal pressure of the
nmetallic casing 9 rises excessively, the weak portion provided on the
bottom of the netallic casing 9 is ruptured, so that the organic sol vent

gas flows Qidfe708s3s he netallic casing 9 through the ruptupeflspéernsesireak
portion, thereby resulting in prevention of a trenendous explosion of

the netallic casing 9. However, in t he above known al um num

el ectrol ytic capacit OyeaRiAEfe hﬁadégeeﬁqleh@ﬁm&ytfsgfé We1ded P97/ 16837
PCT/ JP96/ 03093 spouts out of the netallic casing 9 in msty state, such
probl ems araseupper drd ofSpme ecbtailifiy divet npsiel echan chliwinum foil
plate 19 having a weak portion is welded to the aluminum
hollow rivet 15a and is fixed, through an aluminum washer
5 23, to a lead-out lead foil plate 22 from the capacitor
element 12 by a second rivet 21 mounted on a fixing plate
20 molded by resin so as to be connected to the lead-out
lead foil plate 22.
In the prior art electrolytic capacitor with
10 the open circuit mode mechanism as shown in Fig. 9, in
case pressure in the metallic casing 11 rises due to a
malfunction in the prior art electrolytic capacitor as
shown in Pig. 9B, the metallic upper lid 14 is deformed
greatly to swell out upwardly upon rise of the pressure in
15 the metallic casing 11. Therefore, in response to this
upward deformation of the metallic upper 1lid 14, the first
rivet 15 which not only is hermetically mounted on the
metallic upper 1lid 14 but is electrically insulated from
the metallic upper 1id 14 by the compressed silicone rubber
20 piece 17 is also deformed upwardly, so that the aluminum
foil plate 19 welded to the aluminum hollow rivet 15a of
the first rivet 15 is pulled upwardly and thus, is cut off
at the weak portion. As a result, connection between the
aluminum foil plate 19 and the lead-out lead foil plate 22
25 from the capacitor element 22 is cut and thus, an electric
circuit of the prior art electrolytic capacitor is broken.
However, in the prior art electrolytic

capacitor with the open circuit mode mechanism as shown in
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gas soils |nter|or of an eIectronlc appl i ance |ncorporat|ng the knomn

flre I'n order to sol ve these problens of the knomm alun1nun1electrolyt|c

capacitor, an electrolytic capacitor with an open circuit node nechani sm as

shown |n Fi 9A and 9B is proposed in, for exanple, Japanese Utility
Wy =

Model A¥3tion No.  6-39446  (1994). TRV art
electrolytlc capaC|tor with the open circuit node mechanismis arranged as
follows. Nanmely, in Flg 9A, a capacitor element 12 is accommodated in a

metal lic ca§ 11940878 AR-al 75 0 PHer@s | fi% 4CPRPPRANRS i cht Sy nﬁﬁﬂt ed on
an upper 15 neddGhiigheigle fé@%gﬁf tie RGN nISoIPEAbdd Gaal8Y ffle 11
C 13 A‘ PYETTS are
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is a conposite rivet in which a netallic rivet 15b made of iron or netal
ot her than rivet 21, the aluminum washer 23 and the lead-out lead foil
5 plate 22 are provided in a flow path of electric current
from the external terminal 18 to the capacitor element 12,
structure of the prior art electrolytic capacitor is made
complicated and the number of its assembly steps also
increases. Meanwhile, the prior art electrolytic capacitor
10 has such a disadvantage that the number of connections of
the six components reaches as many as five, thereby
resulting in poor reliability of connections of the
caomponents.

Meanwhile, when the open circuit mode mechanism
15 is actuated, the metallic upper 1id 14 is deformed so as to
swell out upwardly as shown in Fig. 9B, interval between a
pair of the external terminals 18 is increased. Therefore,
in case the external terminals 18 are restricted by holes
of a printed circuit board or the like, such inconveniences
20 are incurred that the open circuit mode mechanism
malfunctions and the printed circuit board is damaged by
the external terminals 18 upon increase of interval between

the external terminals 18.
Furthermore, since the aluminum foil plate 19
25 having the weak portion of small cross-sectional area for
reducing its mechanical strength is provided in the course
of the electric circuit for passing large AC therethrough

from the external terminal 18 to the capacitor element 12,
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art electrolytic capacitor has such a disadvantage that
ripple current (AC) capacity, one of basic features of the
electrolytic capacitor is sacrificed.

Disclosure of Invention

Accordingly, the present invention has for its
object to provide, with a view to eliminating the above
mentioned disadvantages inherent in prior art, an
electrolytic capacitor with an open circuit mode mechanism
functioning properly, in which the number of connections
among components in a flow path of electric current from an
external connection terminal to a capacitor element is
reduced greatly and a weak spot having a reduced cross-
sectional area is eliminated from the flow path of electric
current.

This object and features of the present
invention will become clear from the following description
taken in conjunction with the preferred embodiments thereof
with reference to the accompanying drawings throughout
which like parts are designated by like reference numerals.
Brief Description of Drawings

Fig. 1 is a longitudinal sectional view of an
electrolytic capacitor with an open c¢ircuit mode mechanisn,
according to a first embodiment of the present invention.

Fig. 2 is a loqgitudinal sectional wview of an
electrolytic capacitor with an open circuit mode mechanisn,

according to a second embodiment of the present invention.

6



connéétéd tb the lead-out lead foil plate 22. In the prior art electrolytic
capacitor with 10 the open circuit node mechanismas shown in Fig. 9A in
case pressure in the netallic casing 11 rises due to annﬂégwg%l in the
prior art eI@??HM%HiC capacitor as shown in Fig. 9B, the é%&hpper
lid 14 is deformed greatly to swell out upwardly upon rise of the pressure
in 15 the netallic cagin onse to this ugmard

11, Therefore, in res
def ormati on of the neta 119%' upifer 3%y gﬁ, Pg BPP%Q??MI 1585 1R ﬁoltlonl y
I s herneticaly; egd. o gf§§g i é%?EH 0k 14 t Al.Sn€l Lgal ly
i nsul at ed fra}r%tﬁ%g%r?ét al | igégggf)er |éd ﬁa y toﬁJe %(}}ripr%gsghérs‘i Iqlq“%%{ﬁéerubber
20 piece lhdde ahschatsis, Tesbetiiding! Vo sa tddirdt hemsddimentm §oi thel ate 19

wel ded to the al um num hol |l ow rivet 15a of
present invention.

5 Fig. 4 is a partially broken fragmentary
perspective view of the electrolytic capacitor of Fig. 3A.
Fig. 5 is a longitudinal sectional view of an
electrolytic capacitor with an open circuit mode mechanism,
according to a fourth embodiment of the present invention.
10 Fig. 6 is a longitudinal sectional view of an
electrolytic capacitor with an open circuit mode mechanisnm,
according to a fifth embodiment of the present invention.
Fig. 7 is a longitudinal sectional view of an
electrolytic capacitor with an open circuit mode mechanism,
15 according to a sixth embodiment of the present invention.
Fig. 8 is a longitudinal sectional view of a
prior art electrolytic capacitor.
Figs. 9A and 9B are longitudinal sectional
views of another prior art electrolytic capacitor with an
20 open circuit mode mechanism.
Best Mode for Carrying Out the Invention
Hereinafter, preferred embodiments of the
present invention are described with reference to the
attached drawings.
25 (First embodiment)
Fig. 1 shows an electrolytic capacitor K1 with
an open circunit mode mechanism, according to a first

enmbodiment of the present invention. In Fig. 1, an anode



the first rivet 15 is pulled upwardly and thus, is cut off at the weak
portion. As a result, connection between the alumnumfoil plate 19 and the
| ead-out lead foil plate 22 25 fromthe capacitor elenment 22 is cut and
thus, an electric circuit of the prior art electrolytic capacitor is
broken. HoyeyShessy 1N the prior art el ectrol yti cpepipmgiodges W th the
open circuit nngg mechani sm as shown in 4 WO 97/ 16837

PCT/ JP96/ 03093 Figs. 9A and 9B, as nany as six conponents, i.e., the

metal lic riyghy lafhqangd &il‘%‘cﬁié‘”f&‘ﬂm BoL| ahkVeb t]ah§"2 éaﬁ ixj,?\?e:fr#&s%t divet 15,

the alumnumtoil plate t he second rivet 21, um num washer 23 and
t he | ead- oukepapaltd®i thérebdiviiens Zh ad ecapavittad éXenrit! @y .pat Reeér el ectric

current the capacitor element 31 has been impregnated with driving

electrolyte, the capacitor element 31 is accommodated in a

5 cylindrical metallic casing 32 made of, for example,

aluminum and having a bottom. A metallic upper 1id 33 for

closing a mouth of the metallic casing 32 is mounted on the

mouth of the metallic casing 32 through an annular packing

34 made of elastic rubber. An insulating member 36 molded

10 by phenol resin is attached to one end portion of each of a

pair of metallic rivets 35 made of, for example, aluminum

s0o as to partially penetrate into each of a pair of
through-holes 37 formed on the upper lid 33.

In order to fix the metallic rivets 35 to the

15 upper lid 33, each of the metallic rivets 35 is pierced

through the upper 1lid 33 via the insulating member 36.

Then, the other end portion of each of the metallic rivets

35 is pierced through a resinous molded member formed

integrally by elastic rubber or a resinous laminated board

20 38 of rubber bonding. Subsequently, by crimping the other

end portion of each of the metallic rivets 35, the metallic

rivets 35 are hermetically fixed to the upper lid 33 so as

to be electrically insulated from the upper lid 33. An

external connection terminal 39 is connected to the one end

25 portion of each of the metallic rivets 35. A fixing member

40 molded by resin is formed with a pair of through-holes

41 each for passing the other end portion of each of the

metallic rivets 35 therethrough. The other end of each of

8



fromthe external termnal 18 to the capacitor elenent 12, structure of the
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assenbly steps al so i ncreases. Meanwhile, the prior art electrolytic
capacitor 10 has such a di sadvantage that the nunber of connections of

t he six conponents reaches as many as five, thereby resultin or
reliability ¥P*U¥¥ecti ons of the components. Meanwhil e, \Mﬁﬁ%%ékﬁbpen
circuit node mechani sm 15 is actuated, the nmetallic upper lid 14 is

defornmed so as to swel| out upwardly as shown in Fig. 9B, interval between

a pair of th&hexpetaklig é’rlﬁ‘ieﬁél 35185‘?%1‘?%&*%'%83 t%e?’ﬁ%'@ﬁeﬁa%% t he
the 11 ke,  sudll Thorveirgnceargs 10,288 FRoTPrind Rt "oFheheoftiing Toui ¢
mode  mechaniygimpdRl §o/NGd 114es d&%@cﬁﬂénﬂiﬂﬁﬁs@.@ectﬁcﬂhé &Rﬁ{rd 138 43MaRed by
the external termnals 18 upon increase of interval between
each of a pair of lead-out lead plates 42 drawn from the
5 capacitor element 31 are subjected to metallic junction by
ultrasonic welding so as to be electrically connected to
each other. The through-hole 41 of the fixing member 40 is
set at a diameter of such a small dimensional allowance
that the other end portion of each of the metallic rivets
10 35 can be barely inserted thereinto.
A projection 40a is integrally formed at a
substantially central portion of the fixing member 40 and
is inserted into a winding core cavity 31a of the capacitor
element 31 so as to secure the capacitor element 31 to the
15 fixing member 40. A plurality of communication holes 43
for forming communication between the capacitor element 31
and the upper lid 33 are formed on the fixing member 40.
The capacitor element 31, the fixing member 40, the
metallic rivets 35, the upper 1lid 33, etc. provided
20 integrally as described above are accommocdated in the
metallic casing 32 which contains fixing agent 44 and is
subjected to transverse drawing in the vicinity of the
mouth. A distal end of the mouth of the metallic casing 32
is subjected to curling so as to retain the fixing member
25 40, the upper 1lid 33, etc.
In the electrolytic capacitor K1 with the open
circuit mode mechanism, according to the first embodiment

of the present invention as shown in Fig. 1, in case

° THIS SHEET HAS BEEN
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the external termnals 18. Furthernore, since the alumnumfoil plate 19 25
havi ng the weak portion of small cross-sectional area for reducing its
mechani cal strength is provided in the course of the electric circuit for
passing | arge AC therethrough fromthe external termnal 18 to the

capaci tor e%gg;;&?“ WO 97/ 16837 PCT/IP96/03093
PCT/ JP96/ 03 ectrl c resistance rises at the weak portion and thus, the

weak portlon is heated by the AC. As a result, the prior art electrol ytic

capaci L or hazeBuahd fSAEhAANR LAl LAORKE 4 T SletAuadnes] Ly, One Of

basi c featu €S 0 Ic capacTtor is sacriticed. D sclosure
of Inventi Ofalfunction of the electrolytic capacitor K1, the pressure

is applied to the upper 1lid 33 through the communication
holes 43 of the fixing member 40 so as to deform the upper
5 1id 33 such that the upper lid 33 swells out upwardly. In
response to this deformation of the upper 1lid 33, the
metallic rivets 35 secured to the upper 1lid 33 are also
pulled upwardly by the upper 1lid 33, s0 that the
connections of ultrasonic welding between the lead-out lead
10 plates 42 from the capacitor element 31 disposed below the
fixing member 40 and the metallic rivets 35 are pulled
upwardly by the metallic rivets 35. In this case, the
through~hole 41 for inserting the metallic rivet 235
therethrough in the fixing member 40 is set at an area
15 smaller than that of the 1lead-out lead plate 42 at the
connection between the lead-out lead plate 42 and the
metallic rivet 35. Therefore, even if the lead-out lead
plate 42 would penetrate into the through-hole 41 in
response to upward deformation of the metallic rivet 35,
20 the lead-out lead plate 42 is not capable of penetrating
into the through-hole 41. As a result, the connection of
ultrasonic welding between each of the metallic rivets 35
and each of the lead-out lead plates 42 is cut off by an
edge of each of the through-holes 41 and thus, an electric

25 circuit of the electrolytic capacitor X1 is broken.
Accordingly, the electrolytic capacitor K1
eliminates such drawbacks of an prior art electrolytic

capacitor including a metallic casing having a weak spot

10



Accordingly, the present invention has for its object to provide, with a

view to elimnating the above meriigned —di-sadvanrtages—i-nherent—in-

prior art, an 10 el ectrolytic capacitor with an open circuit node
nechanisn1functioning properly, in which the nunber of connections anong

conponents in a flow path of electric current froman externa

terminal toW@E4FHE tor element is reduced greatly and a

connecti on

havi ng a

reduced cross- 15 sectional area is elimnated fromthe flow path of
pr esent

el ectric current. This object and features of _the
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vi ew of an

prior art electrolytic capacitor and is mistaken for smoke

5 due to a fire.

{Second embodiment)

Fig. 2 shows an electrolytic capacitor K2 with

an open circuit mode mechanism, according to a second

embodiment of the present invention. In Fig.

10 foil and a cathode foil are wound so as to interpose a
separator therebetween in a capacitor element 51.
the capacitor element 51 has been impregnated with driving
electrolyte, the capacitor element $1 is accommodated in a
cylindrical metallic casing 52 made of, for example,

15 aluminum and having a bottom. A mouth sealing member 53
for closing a mouth of the metallic casing 52 and is formed
by integrally laminating a rubber plate 53b on a baking
plate 53a. This mouth sealing 11;ember 53 performs three
functions of the metallic upper 1lid 33, the insulating

20 member 36 molded by phenol resin and the resinous laminated

2,

an anode

board 38 of the electrolytic capacitor K1 of Fig. 1.

employing the mouth sealing member 53, the electrolytic

capacitor K2 is made structurally simpler than
electrolytic capacitor Kl.
25 A pair of metallic rivets 54 made of,

example, aluminum are pierced through the mouth sealing
member 53. By crimping portions of each of the metallic

rivets 54 projecting from the mouth sealing member 53

11
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mechani sm

and 3B are

I c capacitor with an open circuit node mechanism 25 accordi ng
enbodi nent of the present invention. Fig. 2 is a | ongitudinal

view of an electrolytic capacitor with an open circuit node
according to a second enbodi nent of the present invention. 6

WO 97/ 1683&, PCT/

Po’ﬁ‘@f%di nal sectional views of an electrolytic capacitor with

Fi gs.

an open circuit node nechanism according to a third enbodi ment of the
r.qken

' . 5 Fi g. 4 ] {all
VA AP cdormy T Y g sPaeE v s SREHPAE e ATCAGE A Fig

present in
fragnent ar
5is alon

10

15

20

25

-iviiNads sECtiiifled’ 1)V He Afbuth sealing member 53. An
external connection terminal 55 is connected to one end
portion of each of the metallic rivets 54. A fixing member
56 molded by resin is formed with a pair of through-holes
57 each for passing the other end portion of each of the
metallic rivets 54 therethrough. The other end of each of
the metallic rivets 54 passing through the through-holes 57
of the fixing member 56 and projecting out of the fixing
member 56 in the direction opposite to the mouth sealing
member 53 and each of lead-out lead plates 58 drawn from
the capacitor element 51 are subjected to metallic junction
by ultrasonic welding so as to be electrically connected to
each other. The through-hole 57 of the fixing member 56 is
set at a diameter of such a small dimensional allowance
that the other end portion of each of the metallic rivets
54 can be barely inserted thereinto. A plurality of
communication holes 59 for forming communication between
the capacitor element 51 and the mouth sealing member 53
are formed on the fixing member 56.

The capacitor element 51, the fixing member 56,
the metallic rivets 54 and the mouth sealing member 53
provided integrally as described above are accommodated in
the metallic casing 52 which contains fixing agent 60 and
is subjected to transverse drawing in the vicinity of the
mouth. A distal end of the mouth of the metallic casing 52
is subjected to curling so as to retain the fixing member

56 and the mouth sealing member 53.
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electrolytic capacitor with an open circuit node mechani sm accord| ng to a
fourth enhodinent of the present—i-Rvention—10 Hg—6—+5s a

| ongi tudi nal sectional view of an electrolytic capacitor with an open
circuit node nechanism according to a fifth enbodi ment of the present
invention. Fig. 7 is a longitudinal sectional view of an electrolvtic
capaci t or wWWOPA83bpen circuit nmode nechani sm 15 accoFFHIP8%, sixth
enbodi ment of the present invention. Fig. 8 is a | ongi t udi nal secti onal
view of a prior art electrolytic capacitor. Figs. 9A and 9B are

| ongi tudi nal secti onal I%i & %*e%ﬁmlaréampmaacmr Kcrith y’c‘l’l‘% @R§fci t or

cwt node nechani est,..Mbde fo Qut the

h 20
Moo HEiEPREF, Sde heciragnl -G080y el Hecn SBEBNIISEVL 110
are describgg¢ wid- b?&géﬁf‘ceinﬁrgn{:{‘&n atatsaCQ%brﬂréw ¥y. 2, in case

pressure in the metallic casing 52 rises due to a

5 malfunction of the electrolytic capacitor K2, the pressure
is applied to the mouth sealing member 53 through the
communication holes 59 of the fixing member 56 so as to
deform the mouth sealing member 53 such that the mouth
sealing member 53 swells out upwardly. In response to this

10 deformation of the mouth sealing member 53, the metallic
rivets 54 secured to the mouth sealing member 53 are also
pulled upwardly by the mouth sealing member 53, so that the
connections of ultrasonic welding between the lead-out lead
plate 58 from the capacitor element 51 disposed below the

15 fixing member 56 and the mnmetallic rivets 54 are pulled
upwardly by the metallic rivets 54. In this case, the
through~hole 57 for inserting the metallic rivet 54
therethrough in the fixing member 56 is set at an area
smaller than that of the lead-out lead plate 58 at the

20 connection between the lead-out lead plate 58 and the
metallic rivet 54. Therefore, even if the lead-out lead
plate 58 would penetrate into the through-hole 57 in
response to upward deformation of the metallic rivet 54,
the lead-out lead plate 58 is not capable of penetrating

25 into the through-hole 57. As a result, the connection of
ultrasonic welding between each of the metallic rivets 54

and each of the lead—-out lead plates 58 is cut off by an

13



25 (First enbodinment) Fig. 1 shows an electrolytic capacitor KL with an
open circuit node nechanism according to a first enbodi nent of the present
invention. In Fig. 1, an anode 7 WO 97/ 16837

PCT/ JP96/ 03093 foil and a cathode foil are wound so as to interpose a
separat or tyghah@ixeen in a capacitor element 31. After ghepegigsl t or

el enrent 31 has been inpregnated with driving electrolyte, the capacitor

el enent 31 is accommodated in a 5 cylindrical netallic casing 32 nade

o b o 2RISR U O R o0 ST WAL o ARl 32 T
metal | ic cagiipgui® ofhrengleleeteoiytic qRICikdr K2 is broken.

Accordingly, the electrolytic capacitor K2
eliminates such drawbacks of the prior art electrolytic
13 capacitor including the metallic casing having the weak
spot formed by the thin wall portion of the bottom that
misty driving electrolyte spouted out of the metallic
casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is

10 mistaken for smoke due to a fire.

(Third embodiment)

Figs. 3A and 3B show an electrolytic capacitor
K3 with an open circuit mode mechanism, according to a
third embodiment of the present invention. 1In Fig. 3A, an
15 anode foil and a cathode foil are wound so as to interpose
a separator therebetween in a capacitor element 61. After
the capacitor element 61 has been impregnated with driving
electrolyte, the capacitor elemenf 61 is accommodated in a
cylindrical wmetallic casing 62 made of, for example,
20 aluminum and having a bottom. A metallic upper l1lid 63 for
closing a mouth of the metallic casing 62 is mounted on the
mouth of the metallic casing 62 through an annular packing
64 made of elastic rubber. an insulating member 66 molded
by phenol resin is attached to one end portion of each of a
25 pair of metallic rivets 65 made of, for example, aluminum.
An insulating ring 67 is press fitted into each of a pair

of through-holes 68 formed on the upper lid 63.

14



34 made of elastic rubber. An insulating nenber 36 nol ded 10 by phenol
r-es+-h—-s—at-tached—+to—oene —end—portton—of—each—of—aparr—of—metat-tiTTTVvet s
35 nade of, for exanple, alumnumso as to partially penetrate into each of
a pair of through-holes 37 formed on the upper lid 33. In order to fix the
metallic rivets 35 to the 15 upper lid 33, each of the | ] Ivets 35
I's pierced R BO8R ¢ he upper lid 33 via the insulating rreggb?hyggw#hen, t he
other end portion of each of the netallic rivets 35 is pierced through a
resi nous nol ded nenber _forned integrall el astic rubber or a resinous

| ami nated board 20  38PoPFREHLEP BiKdiERG. ¥e§ﬁ5§%ﬁu€ﬁY?Ws ool E?lﬁb?ng t he
th d f h h t t t ts 35
other en pgfgh 2" 1Qly 6&L, %. cH 8f ”@ﬁ? hdeggiii’c? §1to s b8 YE | Caﬁa&' vets

are herneti y fixed t'o SO as e el ect
i nsul ated f rdiPolls - tﬂmerlﬂsluda&@ng rigesyerial wennasulaRihgr aibﬂaér39 E

connected to the one end 25 portion of each of the netallic rivets 35. A

fixi ng nenbe&é. Then, the other end portion of each of the metallic
5 rivets 65 is pierced through a resinous laminated board 69
of rubber bonding. Subsequently, by crimping the other end
portion of each of the metallic rivets 65, the metallic
rivets 65 are hermetically fixed to the upper 1lid 63 so as
to be electrically insulated from the upper 1lid 63. An
10 external connection terminal 70 is connected to the one end
portion of each of the metallic rivets 65. A fixing member
71 molded by resin is formed with a pair of through-holes
72 each for passing the other end portion of each of the
metallic rivets 65 therethrough. The other end of each of
15 the metallic rivets 65 passing through the through-holes 72
of the fixing member 71 and projecting out of fixing member
71 in the direction opposite to the upper 1id 63 and each
of a pair of lead-out lead plates 73 drawn - from the
capacitor element 61 are subjected to metallic junction by
20 ultrasonic welding so as to be electrically connected to
each other. The through-hole 72 of the fixing member 71 is
set as a diameter of such a small dimensional allowance
that the other end portion of each of the metallic rivets

65 can be barely inserted thereinto.
25 A projection 71la is integrally formed a
substantially central portion of the fixing member 71 and
is inserted into a winding core cavity 6l1la of the capacitor

element 61 so as to secure the capacitor element 61 to the

15



40 nmol ded by resin is formed wwth a pair of through-holes 41 each for
passing the other end portion of each of the netallic rivets 35

t her et hrough. The ot her end of each of 8 the netallic rivets 35 passing
t hrough the through-holes 41 of the fixing nenber 40 and projecting out of
the fixi ngwpRAhGR7 40 in the direction opposite to the uppefsdobgboss3 and each
of a pair of lead-out |ead plates 42 drawn fromthe 5 capaci tor el enent
31 are subjected to nmetallic junction by ultrasonic welding so as to be

el ectricall ﬁ%&”%n&@. t 0; £ach 20t b&km nl@%t&@ o N E 44,00 %ﬂgn‘%l xi ng

nmenber 40 is set at a di aneter of suc a snm I "ensi ona ce that
the other epimpaitadionf betebenf thae aasaediucﬁ: reY@héntlOe1 aa{a C@Rebe barely

i nserted thereinto.
upper lid 63 is formed on the fixing member 71. As shown
in Fig. 4, four openings 75 for inserting a djig 76
5 thereinto are formed on the fixing member 71 so as to
correspond to the two metallic rivets 65. By inserting
forks 76a and 76b of the jig 76 through the openings 75,
each of the forks 76a and 76b is arranged to grip, from
outside, the other end portion of each of the metallic

10 rivets 65 passing through the through-holes 72 of the
fixing member 71.

The capacitor element 61, the fixing member 71,
the metallic rivets 65, the upper 1lid 63, etc. provided
integrally as described above are accommodated in the

15 metallic casing 62 which contains fixing agent 77 and is
subjected to transverse drawing in the vicinity of the
mouth. A distal end of the mouth of the metallic casing 62
is subjected to curling so as to retain the fixing member
71, the upper lid 63, etc.

20 Fig. 3B shows a state in which the open circuit
mode mechanism of the electrolytic capacitor K3 of Fig. 3A
is actuated. Namely, in case pressure in the metallic
casing 62 rises due to a malfunction of the electrolytic
capacitor K3, the pressure is applied to the upper lid 63

25 through the communication hole 74 of the fixing member 71
so as to deform the upper lid 63 such that the upper 1id 63
swells out upwardly. However, since a central portion of

the upper lid 63 is retained by the insulating member 66
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A projection 40a is integrally formed at a substantially central portion of

the fixing nenber 40 and—i-s—hRserted—trto—a—wrRoHAg—cote—cavrty—3taof the

capacitor element 31 so as to secure the capacitor element 31 to the 15
fixing nmenber 40. A plurality of communication holes 43 for formng
comuni cati on between the capacitor elenent 31 and the up |Iﬁ 3 are
formed on t WO¥{1¥hg nenber 40. The capacitor el enent %I” *fixing
menber 40, the nmetallic rivets 35, the upper lid 33, etc. provided 20
integrally as described above are accommmpdated in the netallic
casing 32 v#ikh 6t EPAINPRK| nkpmigakeds4bapadi s6SubjBekted Ao OUERSvVer se

drawi ng |r|tgg%%§ cl ?t égtihe Qﬁugge %i fo,have ;.trﬁnsverse gggmﬁng

portion 32a e Tout P the meta | e tEasi is 25
subj ect ed tQ-eQ:lérJ.'ang P %%et ourﬁ:.awnaheméﬁs@zngsaem the tﬁé@meaer lid

33, etc. AMENDED SHEE

laminated board 69, is deformed upwardly. In response to

5 this upward deformation of the outer peripheral portion of
the upper 1id 63, the metallic rivets 65 secured to the
upper lid 63 are also pulled upwardly by the upper 1lid 63,
so that the connections of ultrasonic welding between the
lead-out lead plates 73 from the capacitor element 61

10 disposed below the fixing member 71 and the metallic rivets
65 are also pulled upwardly by the metallic rivets 65. In
this case, the through~hole 72 for inserting the metallic
rivet 65 therethrough in the fixing member 71 is set at an
area smaller than that of lead—-out lead plate 73 at the

15 connection between the lead-out lead plate 73 and the
metallic rivet 65. Therefore, even if the lead-out lead
plate 73 would penetrate into the through-hole 72 in
response to upward movement of the metallic rivet 65, the
lead-out lead plate 73 is not capable of penetrating into

20 the through-hole 72. As a result, the connection of
ultrasonic welding between each of the metallic rivets 65
and esach of the lead-out lead plates 73 is cut off by an
edge of each of the through-~holes 72 and thus, an electric
circuit of the electrolytic capacitor K3 is broken.

25 Accordingly, the electrolytic capacitor K3
eliminates such drawbacks of the prior art electrolytic
capacitor including the metallic casing having the weak

spot formed by the thin wall portion of the bottom that

17



9 In the electrolytic capacitor K1 with the open circuit node mechani sm
aecorting to the first enbodi nent of the present invention as shown in Fig.
1, in case AVENDED SHEET 9/1 WD 97/ 16837

PCT/ JP96/ 03093 pressure in the netallic casing 32 rises due to a

mal functi o el ectrolytic capacitor K1, the pressurg.l led to
lr{?ng tno(yaf‘vh !‘?:11(&9@63533

t he upper rough the conmuni cation holes 43 of the Ti1Xing nmenber 40
so as to deformthe upper

misty driving electrolyte spouted out of the metallic
casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is
mistaken for smoke due to a fire.

5 Meanwhile, since the central portion of the
upper lid 63, which is retained by the insulating member 66
and the resinous laminated board 69, is not deformed,
interval between the external connection terminals 70 does
not change. Thus, not to mention, in a lug terminal type

10 in which the external connection terminals 70 are not
retained by a printed circuit board or the like and also in
another type in which the external connection terminals 70
are retained by a printed circuit board or the 1like, the
open circuit mode mechanism of the electrolytic capacitor

15 K3 functions properly. In addition, such a problem is also
eliminated that the printed circuit board is damaged by
increase of interval of the external connection terminals
70.

Furthermore, in the electrolytic capacitor K3,

20 the openings 75 for inserting therethrough the jig 76 for
gripping, from outside, the other end portion of each of
the metallic rivets 65 pierced through the through-holes 72
of the fixing member 71 are formed on the fixing member 71.
Therefore, in case the other end ©f each of the metallic

25 rivets 65 passing through the through-holes 72 of the
fixing member 71 and projecting out of the fixing member 71
in the direction opposite to the upper lid 63 and each of

the lead—-out lead plates 73 from the capacitor element 61

18



5 lid 33 such that the upper lid 33 swells out upwardly. In response to

this defor

he

upper lid 33 are also pulled upwardly by the upper ‘1id 33, so that the
connections of ultrasonic welding between the | ead-out |ead 10 pl ates 42
fromthe capaC|tor el ement 31 di sposed bel ow the fixing nenber 4
netallic ri QY87 e pulled upwardly by the metallic riv

case, the through-hole 41 for
in the fixing nenber 40 is set at .an area, 15

nd the

In this

inserting the nmetallic rivet 35 therethrough
smal l er than that of the

| ead- out | ea%F?)I%’ckﬁeﬁﬁeﬁt te H@%ﬂﬁ&cﬂ?ﬁﬁtb‘é‘?v@éﬁ‘]{tﬁés%h‘a YRAING: $p| at e 42

and t he netalll

3
woul d penetr%ﬁea | n gt g%FYWﬁ%ﬁ}

§- hGPane e |n Ge po

Therafore eve the Ie t Iea rhplate

def or mati on ygdr 418 ¢MhLALtisn ldatebe3perfBrmed Niadi8: aﬁHtpéaé‘f@l@l%t e 42 is

not capable of penetrating into the through-hole . As a result, the
connecti on of Namely, in case the other end of each of the
5 metallic rivets 65 and each of the lead-out lead plates 73

1o

is

20

25

from the capacitor element 61 are subjected to metallic
junction by ultrasonic welding, it is important for
securing reliability and strength of the junction to hold
and secure a portion of each of the metallic rivets 65
adjacent to the junction location. If each of the metallic
rivets 65 passing through the through-holes 72 of the
fixing member 71 and projecting out of the fixing member 71
in the direction opposite to the upper 1id 63 is held and
secured at one side of each of the metallic rivets 65
adjacent to the capacitor element 61 and the distal end of
each of the metallic rivets 65 and each of the lead-out
lead plates 73 are subjected to metallic Jjunction, a
projecting distance of each of the metallic rivets 65 from
the lower face of the fixing member 71 to the metallic
junction distal end of each of the metallic rivets 65
should be of such a length as to hold and secure the
metallic rivets 65 with a jig and thus, would become rather
long. If the projecting distance of each of the metallic
rivets 65 becomes long as described above, the following
undesirable phenomenon may happen. Namely, when the upper
1id 63 is deformed upwardly in response to rise of pressure
in the metallic casing 62 due to a malfunction of the

electrolytic capacitor and the metallic rivets 65 are

19



ul trasoni c wel ding between each of the netallic rivets 35 and each of the

| ead-out | ead plates 42 is cut of f by an edge of each of the through-hol es
41 and thus, an electric 25 circuit of the electrolytic capacitor Kl is
broken. Accordingly, the electrolytic capacitor K1 elimnates such

drawbacks Qlo@Reddyi Or art electrolytic capacitor includi pgy3peaiiesd | icC
casi ng having a weak spot 10 WO 97/ 16837

PCT/ JP96/ 03093 formed by a thin wall portion of the bottomthat m sty
driving el geinnghy LpuaPat y Obhe Opddi® 18} % | dnd A3l Gt bR 6E1 OF OF an

el ectroni c "appliance 1 ncorporating the prior art electrolytic capacitor and
I s m st akemifexrassnbcwblditkycbétwerr idath of the metallic rivets 65

and each of the lead-out lead plates 73 is cut off by an

edge of each of the through-holes 72 for passing the

5 metallic rivets 65 therethrough in the fixing member 71,
travel distance of each of the metallic rivets 65 will
become 1long, thereby resulting in deterioration of
reliability and response property of the electrolytic
capacitor.

10 However, in the electrolytic capacitor K3, the
openings 75 for inserting thereinto the ijig 76 for
gripping, from outside, the other end of each of the
metallic rivets 65 passing through the through-holes 72 of
the fixing member 71 are formed on the fixing member 71.

15 Therefore, in case the other end of each of the metallic
rivets 65 passing through the through-holes 72 of the
fixing member 71 and projecting out of the fixing member 71
in the direction opposite to the upper 1lid 63 and each of
the lead-out lead plates 73 from the capacitor element 61

20 are subjected to metallic junction by ultrasonic welding,
the forks 76a and 76b of the jig 76 are inserted through
the openings 75 so as to grip, from outside, the other end
portion of each of the metallic rivets 65 passing through
the through-holes 72 of the fixing member 71. As a result,

25 metallic junction between the other end of each of the
metallic rivets 65 and each of the lead-out lead plates 73
from the capacitor element 61 can be performed easily and

positively. Furthermore, the projecting distance of each

20



(Second enbodinent) Fig. 2 shows an electrolytic capacitor K2 with an open

aVa' - - N

invention. In Fig. 2, an anode 10 and a cathode foil are wound so
as to interpose a separator therebetween in a capacitor elenent 51. After

the capacitor el enent 51 has been inpregnated with drivin | yte, the
capaci tor V@M% 1 is accommpdated in a cylindrical nﬁtg?ﬁﬁg&@kging 52

made of, for exanple, 15 al um num and having a bottom A nouth sealing
menber 53 for closing a _ muth of the netallic,casing 52 and is fornmed by

i ntegral |y PantR@tPHPldicuFa¥rt 8F F 53 Uit £F1FARInECPPSR o/ 550 Pery s

e R i L
l'am nat ed begrd bridequiftey SCihOlcHdeC BRDagoAEcHibnOfof G1tdasoriie
enpl oyi ng the nouth sealing nenber 53, the electrolytic
welding between each of the metallic rivets 65 and each of
5 the lead-out lead plates 73 is cut off by a malfunction of
the electreolytic capacitor K3, reliability and response
property of the electrolytic capacitor K3 can be upgraded.
{Fourth embodiment)
Fig. 5 shows an electrolytic capacitor K4 with
i0 an open circuit mode mechanism, according to a fourth
embodiment of the present invention. An anode foil and a
cathode foil are wound so as to interpose a separator
therebetween in a capacitor element 81, After the
capacitor element 81 has been impregnated with driving
15 electrolyte, the capacitor element 81 is accommodated in a
cylindrical metallic casing 82 made of, for example,
aluminum and having a bottom. A metallic upper 1lid 83 for
closing a mouth of the metallic casing 82 is mounted on the
mouth of the metallic casing 82 through an annular packing
20 84 made of elastic rubber. A terminal fixing member 85
made of resin is attached to the upper 1lid 83. A pair of
metallic rivets 86 mnade of, for example, aluminum are
integrally held by the terminal fixing member 85 at the
time of molding of the terminal fixing member 85. An
25 external connection terminal 87 is connected to one end
portion of each of the metallic rivets 86. A fixing member
88 molded by resin is formed with a pair of through-holes

89 each for passing the other end portion of each of the

21



capacitor K2 is made structurally sinpler than the electrolytic capacitor
Ki. 25 A pair of netallic rivets 54 nade of, for
exanple, alumnumare pierced through the nouth sealing nenber 53. By
crinping portions of each of the netallic rivets 54 projecting fromthe

nmout h seal ivpgopRgd¥er 53 11 upwar dl y and downwardly, r qgr@ebdosedsy, each
of the nmetallic rivets 54 is secured to the nouth sealing nmenber 53. An

external connection terminal 55 is connected to one end portion of each of

the metal | ifetd MALS riderd bt LAGIBERRERS  maSoRRLAcEhdlof Qaldh ki o med
with a pair of through-holes 57 each for passing the other end portion of
each of thetmetsitailtici vivetSae paseihyotiglougihanet Baroeqs-11e2280 Of

of the fixing member 88 and projecting out of the fixing

member 88 in the direction opposite to the upper 1id 83 and

5 each of a pair of lead-out lead plates 90 drawn from the
capacitor element 81 are subjected to metallic junction by
ultrasonic welding so as to be electrically connected to
each other. The through-hole 89 of the fixing member 88 is
set at a diameter of such a small dimensional allowance

10 that the other end portion of each of the metallic rivets
86 can be barely inserted thereinto. A plurality of
communication holes 91 for forming communication between
the capacitor element Bl and the upper lid 83 are formed on
the fixing member 88.

15 The capacitor element 81, the fixing member 88,
the upper lid 83, etc. provided integrally as described
above are accommodated in the metallic casing 82 which
contains fixing agent 92 and is subjected to transverse
drawing in the vicinity of the mouth. A distal end of the

20 mouth of the metallic casing 82 is subjected to curling so
as to retain the fixing member 88, the upper 1id 83, etc.

In the electrolytic capacitor K4 with the open
circuit mode mechanism, according to the fourth embodiment
of the present invention as shown in Fig. 5, in case

25 pressure in the metallic casing 82 rises due ¢to a
malfunction of the electrolytic capacitor K4, the pressure
is applied to the upper 1lid 83 through the communication

holes 21 of the fixing member 88 so as to deform the upper
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the netallic r|vets 54 pa55|ng through the through hol es 57 of the fixing

on

opp05|te to the nDuth seallng menber 53 and each of Iead-out Iead pIates 58
drawn fromthe capacitor element 51 are subjected to netallic junction by

ul trasonic
t hr ough- hol
di mensi onal
nmetallic rivets 54

a snmal |

menber

56.

lding so as to be electrically connected to gac t her.
@%@%ﬂgﬁ the fixing nenber 56 is 15 set at & ﬂﬁé@@? of
allomance that the other end portion of each of the
can i.nserted _thereinto. glurality
of communi &4 & ﬁb‘F@stBQth?e f‘tﬁﬁﬁrndléoﬁﬁuﬁY’Eyﬁ d?P%é’cho@é‘ﬁ‘lt!he

el ement 51

The
such

Bpaci t or

drlE Mpyt Qﬁ?a'&e’%%rﬁ{??ﬁe@? ¥he u rf‘ir‘g‘adq:ﬁ(” %Ega“f'cng

capacl tor I X1 g

rivets 54 azrui:aﬂllacnﬁtikrbtseakl AgeNRIREI pa31BAOuDHREa1 Nt BT &hbY uppeflescri bed
above are accommpdated in the nmetallic casing 52 which contains fixing
agent 60 arldd 83, so that the connections of ultrasonic welding

5

10

15

20

25

between the lead-out lead plates 90 from the capacitor
element 81 disposed below the fixing member 88 and the
metallic rivets 86 are alsoc pulled upwardly by the metallic
rivets 86. 1In this case, the through-hole 89 for inserting
the metallic rivet 86 therethrough is set at an area
smaller than that of the lead-out lead plate 90 at the
connection between lead-out lead plate 90 and the metallic
rivet B8s6. Therefore, even if the lead-out lead plate 90
would penetrate into the through-hole 89% in response to
upward movement of the metallic rivet 86, the lead-out lead
plate 90 is not capable of penetrating into the through-
hole 82. As a result, the connection of ultrasonic welding
between each of the metallic rivets 86 and each of the
lead-out lead plates 90 is cut off by an edge of each of
the through-holes 89 and thus, an electric circuit of the
electrolytic capacitor K4 is broken.

Accordingly, the electrolytic capacitor K4
eliminates such disadvantages of the prior art electrolytic
capacitor including the metallic casing having the weak
spot formed by the thin wall portion of the bottom that
nisty driving electrolyte spouted ocut of the metallic
casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is

mistaken for smoke due to a fire.
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25 I's subjected to transverse drawing in the vicinity of the nmouth so as

to have a transverse drawi ng portion 52a. A distal end of the nouth of
the netallic casing 52 is 12 subjected to curling so as to retain the
fixing nmenber 56 and the nouth sealing nenber 53. 12/1 AVENDED SHEET
WO 97/ 168340 97716837 PCT/ Jp8e/ibhafashss | N t he

el ectrolytic capacitor K2 with the open circuit node nechani sm according
to the second enbodi nent of the present invention as shown in Fig. 2, in

case Meanwhile, in the electrolytic capacitor X4,

since the metallic rivets 86 each having the external

connection terminal 87 connected to its one end portion are

integrally held by the terminal fixing member 85 at the

5 time of molding of the terminal fixing member 85 attached

to the upper 1lid 83, interval between the external

connection <terminals 87 is fixed. Therefore, the

electrolytic capacitor K4 can be quite usefully applied to

an electrolytic capacitor of a type in which a pair of the

10 external connection terminals are inserted into holes of a
printed circuit board of an electronic appliance.

Namely, in the electrolytic capacitor K1 of

Fig. 1, the insulating member 36 molded by phenol resin is

mounted on one end portion of each of the metallic rivets

15 35 so as to partially penetrate into the through-hole 37 of

the upper lid 33 such that the external connection terminal

39 is connected to the one end portion of each of the

metallic rivets 35. Therefore, in the electrolytic

capacitor Ki, in case pressure in the metallic casing 32

20 rises due to a malfunction of the electrolytic capacitor Ki

and the upper 1id 33 is deformed upwardly in response to

this rise of the pressure, interval between the external

connection terminals 39 connected to the one end portion of

each of the metallic rivets 35 will be increased. If the

25 interval between the external connection terminals 39

inserted into holes of a printed circuit board of an

electronic appliance is increased, the metallic rivets 35

are not pulled upwardly by the upper lid 33 in response to

24



pressure in the netallic casing 52 rises due to a 5 mal functi on of the
electrolytic capacitor K2. the pressure s applied-to-the-pputh-sealng—-
menber 53 through t he conmuni cati on holes 59 of the fixing nenber 56 so as
to deformthe nmouth sealing nenber 53 such that the nouth sealing nmenber 53
swel | s out upmardly In response to this 10 deformati on_ of the uth
seal i ng men¥eP748837 t he netal lic rivets 54 secured to the “ﬁﬂ?ﬁmgggFing
menber 53 are also pulled upwardly by the nouth sealing nmenber 53, so that
t he connections of ultrasonic welding between the | ead-out |ead plate 58

fromthe Ea]ﬂaéﬁt‘ﬁ?fmﬁ‘f‘ gf Eﬁ%dﬁ%ﬁ@&' Bdfodrt hersi® regulfngt er 56 and

the netal Lic rivets.5 d by (t C 54. I n
this case®th&Y rgulg ho & S#h% |nsgr%' X‘f" Qﬁt@?&ﬁl\#% V%%%‘F’E@

t her et hr oyglybent Rachi XbAJ tiRMDEsadLots aeadatpla&eere@esmbhertﬁ&an that of
the | ead-out |lead plate 58 at the 20 connection between the | ead-out

| ead pl at eapaBitsr] élmment 31 and each of the metallic rivets 35 is

5 not cut off properly and fractures or cracks are produced
in the vicinity of the holes of the printed circuit board
of the electronic appliance.

Oon the other hand, in the electrolytic

capacitor K4 of Fig. 5, the metallic rivets 86 each having

10 the external connection terminal 87 connected to its one
end portion are integrally held by the terminal fixing
member 85 at the time of molding of the terminal fixing
member 85 attached to the upper lid 83. Therefore, in case
pressure in the metallic casing 82 rises due to a

15 malfunction of the electrolytic capacitor K4 and the upper
1id 83 is deformed upwardly in response to this rise of the
pressure, the terminal fixing member 85 attached to the
upper lid 83 is also deformed upwardiy integrally with the
upper lid 83. As a result, such a phenomenon is eliminated

20 that interval between the external connection terminals 87
at the metallic rivets 86 integrally held by the terminal
fixing member 85 is increased in response to upward
deformation of the upper 1lid 83. Therefore, in the case
where the external connection terminals 87 are inserted

25 into the holes of the printed circuit board of the
electronic appliance, neither fractures nor cracks are
produced in lthe vicinity of the holes of the printed

circuit board.

25
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metallic rivet 54. Therefore, even if the | ead-out |ead plate 58 woul d
penetrate into the through-hole 57 in response to upward deformation of the
nmetallic rivet 54, the lead-out |lead plate 58 is not capable of penetrating
25 into the through-hole 57. As a result, the connection of ultrasonic

wel di ng beiyppRegach of the netallic rivets 54 and each eérinvenieend- out
| ead plates 58 is cut off by an 13 WO 97/ 16837
PCT/ JP96/ 03093 edge of each of the through-holes 57 and thus, an electric

circuit ofplpen edifddidert)C capacitor K2 is broken. Accordingly, the
el ectrolytic capacitor K2 elimnates such drawbacks of the prior art
electrolytic 5 Cagiari teorshowa ugth nglddtrolpt it | capaaitoyy KEwritth t he weak
an open "circuit mode mechanism, according to a fifth
embodiment of the present invention. An anode foil and a
5 cathode foil are wound so as to interpose a separator
therebetween in a capacitor element 101. After the
capacitor element 101 has been impregnated with driving
electrolyte, the capacitor element 101 is accommodated in a
cylindrical metallic casing 102 made of, for example,

10 aluminum and having a bottom. A metallic upper lid 103 for
closing a mouth of the metallic casing 102 is mounted on
the mouth of the metallic casing 102 through an annular
packing 104 made of elastic rubber. A terminal fixing
member 105 made of resin is attached to the upper 1lid 103.

15 A pair of metallic rivets 106 made of, for example,
aluminum are integrally held by the terminal fixing member
105 at the time of molding of the terminal fixing member
105. An external connection terminal 107 is connected to
one end portion of each of the metallic rivets 106. A

20 fixing member 108 molded by resin is formed with a pair of
through-holes 109 each for passing the other end portion of
each of the metallic rivets 106 therethrough. The other
end of each of the metallic rivets 106 passing through the
through-holes 109 of the fixing member 108 and projecting

25 out of the fixing member 108 in the direction opposite to
the upper 1lid 103 and each of a pair of lead-out 1lead
plates 110 drawn from the capacitor element 101 are

subjected to metallic junction by ultrasonic welding so as
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spot fornmed by the thin wall portion of the bottomthat m sty driving
eleet+etyte—spetted—out—ef—the—metate—eastrg—sots—intertor—of—the
el ectronic appliance incorporating the prior art electrolytic capacitor
and is 10 m st aken for snoke due to a fire. (Third enbodi nent) Figs. 3A

and 3B show rontic capacitor K3 with an open Circh{mE@ﬂ
mechani sm '@ggﬁhﬁﬁg to a third enbodi nent of the present ‘i nvention.
Fig. 3A, an 15 anode foil and a cathode foil are wound so as to

i nter pose g separat or ther betmeen capacitor element 61. After the
capaci t or % Pnta]t‘ﬂ gncPﬂﬁ? E‘?& RS0 %‘ﬁh FhFi-ng B HEUIPE, the

capaci tor _heyiPhios o &&C%qmg%sﬂbw (FoeVid nelid Bl i kdeerCagl N9 62

made of, for exanple, al um num and ving a bottom A netallic upper
lid 63 for aiasi ag ﬁnannut Ainénditmalet al 1lowamasi egat2 the nethéredend t he
mouth of the netallic casing 62 through an annul ar packi ng
portion of each of the metallic rivets 106 can be barely
5 inserted thereinto. A plurality of communication holes 111
for forming communication between the capacitor element 101
and the upper lid 103 are formed on the fixing member 108.
Meanwhile, an annular weak portion 105a formed by a thin
wall portion of low mechanical strength is provided at a

10 portion of a peripheral edge of the terminal fixing member
105.

The capacitor element 101, the fixing member
108, the upper 1lid 103, etc. provided integrally as
described above are accommodated in the metallic casing 102

15 which contains fixing agent 112 and is subjected to
transverse drawing in the vicinity of the mouth. A distal
end of the mouth of the metallic casing 102 is subjected to
curling so as to retain the fixing member 108, the upper
1lid 103, etc.

20 In the electrolytic capacitor K5 with the open
circuit mode mechanism, according to the fifth embodiment
of the present invention as shown in Fig. 6, in case
pressure in the metallic c¢asing 102 rises due to a
malfunction of the electrolytic capacitor K5, the pressure

25 is applied to the upper 1lid 103 through the communication
holes 111 of the fixing member 108 s0 as to deform the
upper 1lid 103 such that the upper 1id 103 swells out

upwardly. In response to this deformation of the upper lid
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64 made of elastic rubber.

An insul ati ng menber 66 nol ded by phenol resin

Is attached to one end portion of each of a 25 pair of netallic rivets
65 made of, for exanple, alumnum An insulating ring 67 is press fitted

into each of a pair of through-holes 68 fornmed on the upper

VO 97/ 1683 %y 977 PCT/ JR,
to fix the F r?lc rivets 65 to the upper lid 63, each of t netalllc
rivets 65 is pierced through the |nsulat|ng ring 67 via the |nsulat|ng

nmenber

lid 63. 14

sl N order

he t e or n netal ic.5 rivets
65 is pi ergge-ti ?ﬁro %ﬁgiﬂréesfg‘g%ésas I%drﬁé)na dgg%arﬁujétf "(ﬁﬁﬁiéy Fhdi ng.
SUbS?qug%h%huﬁﬁefrlﬂ@' RB31 hgoOthat €RE Rehhbefisis e@ﬁhuﬂénwem@t allic
rivets e net al

10

i5

20

25

welding between the lead-out 1lead plates 110 from the
capacitor element 101 disposed below the fixing member 2108
and the metallic rivets 106 are also pulled upwardly by the
metallic rivets 106. 1In this case, the through-hole 109
for inserting the metallic rivet 106 therethrough is set at
an area smaller than that of the lead-out lead plate 110 at
the connection between Jlead-out lead plate 110 and the
metallic rivet 106. Therefore, even if the lead-out 1lead
plate 110 would penetrate into the through-hole 109 in
response to upward movement of the metallic rivet 106, the
lead-out lead plate 110 is not capable of penetrating into
the through-hole 109. As a result, the connection of
ultrasonic welding between each of the metallic rivets 106
and each of the lead-out lead plates 110 is cut off by an
edge of each of the through-holes 109 and thus, an electric
circuit of the electrolytic capacitor K5 is broken.

Accordingly, the electrolytic capacitor K5
eliminates such disadvantages of the prior art electrolytic
capacitor including the metallic casing having the weak
spot formed by the thin wall portion of the bottom that
misty driving electrolyte spouted@ out of the metallic
casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is
mistaken for smoke due to a fire.

In the electrolytic capacitor K5, operating

efficiency of the open circuit mode mechanism is improved
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rivets 65 are hernmetically fixed to the upper Iid 63 so as to be

electrically insulated fromt

-1 on

terminal 70 is connected to the one end portion of each of the netallic
rivets 65. A fixing nenber 71 nolded by resin is formed with a pair of

t hrough-hol es 72 each for passing the other end portion Qf each of the
metal [ic riW@¥68Y t heret hrough. The ot her end of each of T8N etallic
rivets 65 passing through the through-holes 72 of the fixing nenber 71 and
projecting out of fixing nenber 71 in the direction opposite to the upper

lid 63 andxeatd¥ef Xapsily,ofhecapbBlar |Weak Rartden7308rafRrPe8nPYhe
i | 6 ' ILiC | i.on by .20 | i
capaci t or egﬁg%bw%%?regp%ﬂ e{é %%r‘i‘iogekg ﬁb& }ng%fafﬁﬁéelrl. %Fﬁ-engﬁﬂ trasoni ¢

wel ding so~as e rrcarty "connect e 0 eac
72 of the fd e iREb@t hhe Hoi®lioASo? EhaReipAbraliChy

€ rough- hol e
sgal kndi mensi onal

al l omance that the other end portion of each of the netallic rivets 65 can
be bar el y texrmdnaddf {bneindmper 105. Therefore, in case pressure in

5 the metallic casing 102 rises due to a malfunction of the

electrolytic capacitor K5, the upper 1lid 103 and the

terminal fixing member 105 are integrally deformed upwardly

in response to this rise of the pressure, so that the weak

portion 105a of low mechanical strength in the terminal

10 fixing member 105 is initially fractured at a predetermined

pressure and thus, the terminal fixing member 105 is

displaced suddenly. As a result, the connection between

each of the lead-out lead plates 110 and each of the

metallic rivets 106 is also pulled upwardly suddenly in

15 response to this displacement of the terminal fixing member

105 and thus, is cut off by an edge of each of the through-

holes 109 of the fixing member 108, thereby resulting in

remarkable improvement of operating efficiency of the open

circuit mode mechanism of the electrolytic capacitor K5.

20 (Sixth embodiment)

Fig. 7 shows an electrolytic capacitor Ké with

an open circuit mode wmechanism, according to a sixth

embodiment of the present invention. An anode foil and a

cathode foil are wound so as to interpose a separator

25 therebetween in a capacitor element 121. After the

capacitor element 121 has been impregnated with driving

electrolyte, the capacitor element 121 is accommodated in a

cylindrical metallic casing 122 made of, for example,
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25 A projection 71a is integrally formed a
substantially central portion of the fixing nenber 71 and is inserted into
a winding core cavity 6la of the capacitor elenment 61 so as to secure the
capacitor elenment 61 to the fixing menber 71. A conmmuni cation hol e

74 for formhggﬂﬁﬁﬁmunication between the capacitor el enerdcrfbodifabhat he upper
lid 63 is fornmed on the fixing nmenber 71. As shown in Fig. 4, four

openings 75 for inserting a jig 76 5 thereinto are forned on the

fixing nme ; i D COT d t,0 lyis Lye 65. By
insertingg?géﬁgzéégggﬁav%gg %fgt e figA7€%?ﬁ%%ﬁgHH§ﬁ%]%6§n?%§s£§%, each of
the forkscI6gingida 7Rbuts 8fr 8HgefletalUid¢ Pcadingn M4 sislenohiedtéier end

portion of each of the netallic 10 rivets 65 passing through the

t hr ough- hthes moRgh off thee metallic casing 122 through an annular
packing 124 made of elastic rubber. A terminal fixing

5 member 125 made of resin is attached to the upper 1lid 123.
A pair of metallic rivets 126 made of, for example,
aluminum are integrally held by the terminal fixing member

125 at the time of molding of the terminal fixing member

125. An external connection terminal 127 is connected to

10 one end portion of each of the metallic rivets 12s. A
fixing member 128 molded by resin is formed with a pair of
through-holes 129 each for passing the other end portion of

each of the metallic rivets 126 therethrough. The other

end of each of the metallic rivets 126 passing through the

15 through~holes 129 of the fixing member 128 and projecting
out of the fixing member 128 in the direction opposite to

the upper 1lid 123 and each of a pair of lead-out lead
plates 130 drawn from the capacitor element 121 are
subjected to metallic junction by ultrasonic welding so as

20 to be electrically connected to each other. The through-
hole 129 of the fixing member 128 is set at a diameter of

such a small dimensional allowance that the other end
portion of each of the metallic rivets 126 can be barely
inserted thereinto. A plurality of communication holes 131

25 for forming communication between the capacitor element 121
and the upper l1lid 123 are formed on the fixing member 128.
Meanwhile, a longitudinally extending cylindrical plastic

elongation portion 123a is integrally formed at a
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fixing member 71. The capacitor element 61, the fixing menber 71, the
metallic rivets—=65, th ' : . —
descri bed above are accommobdated in the 15 nmetal lic casing 62 which
contains fixing agent 77 and is subjected to transverse drawing in the

vicinity of ﬁEch so as to have a transverse drawing portion 62a. A
di stal end g%??%e mouth of the netallic casing 62 is subjngﬂﬂwpgwéurllng

so as to retain the fixing nmenber 71, 20 the upper lid 63, etc. Fig. 3B
chons oo BhEapialy Cgbie SPeTel Gl TR TREIT Sh3) LiE SLact ol ¢
metal |ic casbrgatidd | pRetdeR tL25n Malsf UBELEOIcOf 14 h%.egbg@ééo'yé' G 29
capacitor K3, the pressure is applied to the upper i t hrough t he _
communi cat poes$utee 1B$sokhahea fpredegeradhed Vdlwo Wt s geaotieding upper |id
63 such that the upper lid 63
deformed at a pressure not less than the predetermined
5 value so as to suddenly deform the upper 1lid 123 upwardly.
The capacitor element 121, the fixing member
128, the upper 1lid 123, etc. provided integrally as
described above are accommodated in the metallic casing 122
which contains fixing agent 132 and is subjected to
10 transverse drawing in the vicinity of the mouth. A distal
end of the mouth of the metallic casing 122 is subjected to
curling so as to retain the fixing member 128, the upper
lid 123, etc.
In the electrolytic capacitor Ké with the open
15 circuit mode mechanism, according to the sixth embodiment
of the present invention as shown in Fig. 7, in case
pressure in the metallic casing 122 rises due to a
malfunction of the electrolytic capacitor K6, the pressure
is applied to the terminal fixing member 125 through the
20 communication holes 131 of the fixing member 128 so as to
deform the upper 1lid 123 upwardly by way of the terminal
fixing member 125. 1In this case, since the longitudinally
extending cylindrical plastic elongation portion 123a is
integrally formed at the peripheral edge of the upper 1id
25 123, the upper 1id 123 is arranged to be elastically
deformed at a pressure less than the predetermined value

but be plastically deformed at a pressure not less than the

predetermined value. As a result, since the upper lid 123
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16 swel I's out upwardly. However, since a central portion of the upper
lid 63 is retained by the insulating nmenber 66 16/ 1 AMENDED SHEET WO
97/ 16837 PCT/ JP96/ 03093 and t he

resinous |amnated board 69, only an outer peripheral portion of the upper

lid 63, whig t retained by the insulating nenber 6@:@@9 3 €Si nous
| am nat ed boaréﬁ%gf Is deformed upwardly. In response to ’ m@ﬁﬁ% upwar d
deformati on of the outer peripheral portion of the upper lid 63, the

metallic Hs Vgxtx&deq'?lys %%Lkro‘%ﬂe&"uw&dly, the connection between each

of the lead-out lead plates 130 and each of the metallic
rivets 126 is also suddenly pulled upwardly and is cut off
by an edge of each of the through-holes 129 of the fixing

5 member 128, so that an electric circuit of the electrolytic
capacitor K6 is broken.

Accordingly, the electrolytic capacitor K&
eliminates such disadvantages of the prior art electrolytic
capacitor including the metallic casing having the weak

10 spot formed by the thin wall portion of the bottom that
misty driving electrolyte spouted out of the metallic
casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is
mistaken for smoke due to a fire. In addition, operating

15 efficiency of the open circuit mode mechanism of the
electrolytic capacitor K6 is improved remarkably.

Meanwhile, in the above mentioned embodiments
of the present invention, metallic. junction between the
other end of each of the metallic rivets and each of the

20 lead-out 1lead plates from <the capacitor element is
performed by ultrasonic welding but is not 1limited to
ultrasonic welding. For example, ultrasonic welding may be
replaced by one of laser welding, cold pressure welding and
crimping.

25 Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is

to be noted that various changes and modifications are

32



upper lid 63 are also pulled upwardly by the upper lid 63, so that the

cehnescti-ons—ofultrasoni-c—weldiag—between-the lead-out-—lead plates 73 from
t he capacitor elenent 61 10 di sposed bel ow the fixing menber 71 and the
nmetallic rivets 65 are also pulled upwardly by the netallic rivets 65. In
this case, the through-hole 72 for inserting the netallic rivet 65

t her et hr oughYPA™$Y fi xi ng nmenber 71 is set at an area snBRCTIPS(OAMI t hat of
| ead-out | ead plate 73 at the 15 connection between the |ead-out |ead
plate 73 and the netallic rivet 65. Therefore, even if the |ead-out |ead
pl ate 73 wolRRRNSAetiCathesh SkiHdedhrigugdhioret 72 SHcheshangest endpwar d
novenent of t(i’l.

capabl e of nboenlgftig%:?lﬁlﬁéfﬁ%%vgtﬁ ggt Htgggﬁégﬁaﬁ?%lgcd .eldat"’e §8i ?Egaft t he
connect i on s&dpd!|de agNigradehtl RAvRALYES Na skl Gled fBér W'Jg&%nhlr»&et S 65
and each of the lead-out lead plates 73 is cut of f By an edge of each of
t he t hr ougheXuimes un2easdthidysiepartetRet¢trom.
5 Industrial Applicability
In the above mentioned electrolytic capacitor
with the open c¢ircuit mode mechanism, according to the
present invention, the upper lid is wmounted, through the
packing, on the mouth of the cylindrical metallic casing
10 having the bottom and a pair of the metallic rivets are
fixed to the upper lid so as to be passed through the upper
lid. Furthermore, each of a pair of the external
connection terminals is connected to one end portion of
each of the metallic rivets, while the other end portion of
15 each of the metallic rivets is passed through each of the
through-holes formed on the fixing member molded by resin.
In addition, the other end of each of the metallic rivets
passing through each of the through-holes of the fixing
member and projecting out of the fixing member in the
20 direction opposite to the upper 1lid and each of a pair of
the lead-out lead plates from the capacitor element
accommodated in the metallic casing are connected to each
other by metallic junction.
In case pressure in the metallic casing rises
25 due to a malfunction of the electrolytic capacitor, the
upper lid is deformed upon this rise of the pressure so as

to swell out. In response to this deformation of the upper

lid, the metallic rivets fixed to the upper lid are lifted
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circuit of the electrolytic capacitor K3 is broken. 25

Accordingly, the welectrolytic capacitor K3 elimnates such drawbacks of
the prior art electrolytic capacitor including the netallic casing having
the weak spot forned by the thin wall portion of the bottonlthat 17 WO
97/ 16837 PCT/JP96/O §§¥ dr|V|ng
el ectrol yte 8 At ed out of the nmetallic casing soils erlor

el ectronic appllance i ncorporating the prlor art electrolytlc capaC|tor

DY Lo 3 AR SISAUDAD Bk 0 coppestor, saemgltny e % 7o
insul ating peghet, 6@h§”ﬁ\ek9§li€5baﬂh@cﬂﬁm r@éﬁ&é@{)%ﬂt 6Sendrs & &ef or ned,
each of the metallic rivets and each of the lead-out lead
plates from the capacitor element is cut off and thus, the
5 electric circuit of the electrolytic capacitor is broken.
Therefore, the electrolytic capacitor of the
present invention eliminates such drawbacks of the prior
art electrolytic capacitor including the metallic casing
having the weak spot formed by the thin wall portion of the
10 bottom that misty driving electrolyte spouted out of the
metallic casing soils interior of the electronic appliance
incorporating the prior art electrolytic capacitor and is
mistaken for smoke due to a fire.
Meanwhile, in the present invention, since
15 components provided in a flow path of electric current from
the external connection terminals toc the capacitor element
are merely the metallic rivets and the lead-~out lead
plates, the electrolytic capacitor is  structurally
simplified. Furthermore, in the present invention, since
20 the number of connections in the electrolytic capacitor is
reduced substantially in comparison with that of a known
electrolytic capacitor with an open circuit mode mechanism,
the electrolytic capacitor is gquite useful in terms of the
number of its assembly steps and reliability of the
25 connections.
In addition, in the present invention, since a
weak spot having a reduced cross-sectional area as in the

case of the known electrolytic capacitor with the open
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i nterval between the external connection termnals 70 does not change.
Thus —not to pention,. . in alug—terrhal—type—10—-7in—whi-ech—the—extertat- -
connection termnals 70 are not retained by a printed circuit board or the
| i ke and al so in another type in which the external connection termnals 70
are retained by a printed circuit board or the like, the open circuit node
nmechani sm ofw‘?%’é16 Tectrolytic capacitor 15 K3 functi onng'F’c?E)"é{” % In
addition, such a problemis also elimnated that the printed circuit board
i s damaged b‘yj1 i ngrease_ of interval of the external, connection termnals 70.

Fur t her nor e, S¥5FVE e 9%t PEFRAT ™ affic PG REPVISEY IhetBPeFLRGETHS for
. o p per Hor : . h q
I nserting r@ifr@u*i?:‘“b@" e %&t@@.l%gggggéﬁgbi‘gor, r%\%@l?”% Sb?ﬁ%l%nﬂeof er en

portion of each of the netallic ri pierced rough rough- hol es
72 of the fitHenGkntWidIleCtralotior susaditdrhad iiiddnaeelekendd. sTheeef ore,
in case the other end of each of the netallic

the weak spot having the reduced cross-sectional area is

5 heated due to its large electric resistance, ripple current
(AC) capacity is sacrificed, thereby resulting in great
safety of the electrolytic capacitor with the open circuit

mode mechanism.
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25 rivets 65 passing through the through-holes 72 of tkﬁmﬂ gmﬁmlrﬂi“l
71 and projecting out of the fixing nmenber 71 in the directi st

the upper Iid 63 and each of the |ead-out |lead plates 73 fromthe capacitor
el ement 61 18 WD 97/ 16837

PCT/ JP96/ OgtPe/13€39 Subj ected to netallic junction by ult pasapdsmsss! di ng so
as to be electrically connected to each other, this nmetallic junction can
be perforned easily and positively. Nanely, in case the other end of each
of the 5 netallic rivets 65 and eagfrgg the | ead-out |ead plates 73 from
the capacitor elenent 61 are subjected to netallic junction by ultrasonic
wel ding, iti.is inportamteleamtrxdyticngapatitdr | (K1, &3J stithnghhopént he

junction to hold ) )
circuit mode mechanism, comprising:

a capacitor element (31; 61) which is
5 impregnated with driving electrolyte;
a cylindrical metallic casing (32; 62) for
accommodating the capacitor element (31; 61), which has a
bottom;
an upper 1lid (33; 63) which is mounted on a

10 mouth of the metallic casing (32; 62) through a packing
(34; 64);

a pair of metallic rivets (35; 65) which are
secured to the upper lid (33; 63) so as to extend through
the upper lid (33; 63);

15 a pair of external connection terminals (39;
70) each of which is connected to cne end portion of each
of the metallic rivets (35; 65); and

a fixing member (40; 71) which is molded by
resin and is formed with a pair of through-holes (41; 72)

20 each for passing the other end portion of each of the

metallic rivets (35; 65) therethrough;

wherein the other end of each of the metallic
rivets (35; 65) is passed through each of the through-holes
(41; 72) of the fixing member (40; 71) so as to project out

25 of the fixing member (40; 71} in a direction opposite to
the upper 1lid (33; 63) and is connected, by metallic
junction, to each of a pair of lead~-out lead plates (42;

73} drawn from the capacitor element (31; 61).
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and secure a portion of each of the netallic rivets 65 10  afj uu wﬂ,
juretion location. |If e : . gmnmm | n”1 Iml
through-holes 72 of the fixing menber 71 and projecting out of "the fixi*ngs =
menber 71 in the direction opposite to the upper lid 63 is held and secured

at one side ch of the netallic rivets 65 15 adj acent_to the
capaci tor el g’n%%?"@‘f and the distal end of each of the net &AHE¥%BPRts 65

and each of the lead-out |ead plates 73 are subjected to netallic junction,

a projecting distance of each of the metallic rivets 65 fromthe |ower face
of Iot hJe fixi ng menber 71APoe§ﬁ8tﬁ‘é}3éﬂ‘? ceappcitanc{kbn K3kt as edaimedeach of

the netal lic 44 6 f l.enath as, to hold.and, secure the
metallic ri ve{ﬂs\tg'éigvi ?hsdg?%%lg%ggt ﬁggf‘\ﬁmg‘?nﬁ’_'%té&Sﬁeb?‘é‘ﬁﬁé‘r cllh(?nﬁ.tﬁe? f the
proj ecting disricaegeeath 6o ey midhaimeéativerd i(48;Se6P HRE YRR Bﬁnghés
descri bed above, the follow ng 25 undesi rabl e phenonmenon may happen.

Nanel y, when k¢a8-gpperlead plates (42; 73) is performed by one of

5 ultrasonic welding, laser welding, cold pressure welding
and crimping.
3. An electrolytic capacitor (X3) as claimed in
Claim 1, wherein an opening (75) for inserting thereinto a
jig (76) for gripping, from outside, the other end portion
10 of each of the metallic rivets (65) is formed on the fixing
nember (71).
4. An electrolytic capacitor (K3) as claimed in
Claim 1, wherein when pressure in the metallic casing (62)
rises, only an outer peripheral portion ( 63a} of the upper
15 1id (63) is deformed such that an interval between the
external connection terminals (70) is not increased.
5. An electrolytic capacitor (K4-K6) with an open
circuit mode mechanism, comprising:.
a capacitor element (81; 101; 121) which is
20 impregnated with driving electrolyte;
a cylindrical metallic casing (82; 102; 122)
for accommodating the capacitor element (81; 101; 121),
which has a botton;
an upper 1lid (83; 103; 123) which is mounted on
25 a mouth of the metallic casing (82; 102; 122) through a

packing (84; 104; 124);

e : THIS SHEET HAS BEEN
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lid 63 is deformed upwardly in response to rise of pressure ”“jﬂ”ﬂ m"HmMH“l
casing 62 due to a malfunction of the electrolytic capacitortl8 A ke
netallic rivets 65 are 19 WD 97/ 16837

PCT/ JP96/ 03093 pul | ed upwardly by the upper |id 63 and the connection of

ul trasonic bet ween each of the netallic rivets 6 &ﬁ%&ﬁ&ﬂ of the
| ead- out e‘;gg%a es 73 is cut of f by an edge of each ofﬁ’t e through-hol es
72 for passing the 5 nmetallic rivets 65 therethrough in the fixing nmenber

ool St ance oh Saghafle! BECSRS“hphbaf | 157, B9o Ll ko SRR 100,
of the el eGly gladlel 6FC2B3EhI /A is secured to the upper lid {83; 103;
123);
a pair of metallic rivets (86; 106; 126) which
5 are integrally held by the terminal fixing member (85; 105;
125) at the time of molding of the terminal fixing member
{85; 105; 125); and
a pair of external connection terminals (87;
107; 127) each of which is connected to one end portion of
10 each of the metallic rivets (86; 106; 126) such that the
other end of each of the metallic rivets (86; 106; 126) is
connected, by metallic junction, to each of a pair of lead-
out lead plates (90; 110; 130) drawn from the capacitor
element (81; 101; 121).
15 6. An electrolytic capacitor (K5) as claimed in
Claim 5, wherein the terminal fixing member (105} is

provided with a weak portion (105a) having a low mechanical

strength.
7. An electrolytic capacitor (X6) as claimed in
20 Claim 5, wherein a 1longitudinally extending plastic

elongation portion (123a) is provided at a peripheral edge

of the upper lid (123).
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10 However, in the electrolytic capacitor K3, t '
forinserting t ' H gi-i-ppi-ng—from-out si-de, ﬂ Tlmllmﬂl I”"I

end of each of the netallic rivet §!SQ5“W. t he t hrodghfhotes®72s *
of the fixing menber 71 are fornme¢ on qg ' er 71. 15 Ther ef or e,

I n case the other end of each of P4 65 passing through the
t hr ough- hol e¥OP¥187 t he fixing nenher 7 ar&g proj ecti ng ou?CTé'ngf’W@”f i Xi ng
menber 71 in the direction opposi%"’?@ A pper lid 63 and each of the

| ead- out | eafrqoedteansby ThérimtetraciomapBurtsy orl| 08mprti1 61B92((03.04a82) ;subj ect ed
to netalli eorjigivedicdaimsy 1uind 5amerdedywotetaingng tdleinsonkchaigd éhgag@dhlof t he
jig 76 are inserted through the openings 75 so as to grip, from outside,
the other end portion of each of the netallic rivets 65 passing through the
t hrough-holes 72 of -the fixing nenber 71. As a result, 25 metallic
junction betveen (Ahendédierneatediroageic afapabets®t @, i 3y WwiehSal opund each

of the | ead-out |ead plates 73
circuit mode mechanism, comprising:

a capacitor element (31; 61) which is
5 impregnated with driving electrolyte;
a cylindrical metallic casing (32; 62) for
accommodating the capacitor element (31; 61), which has a
bottom;
an upper 1lid (33; 63) which is mounted on a
10 mouth of the metallic casing (32; 62) through a packing
(34; 64);
a pair of metallic riwvets (35; 65) which are
secured to the upper lid (33; 63) so as to extend through
the upper 1lid (33; §3);
is a pair of external connection terminals (39;
70) each of which is connected to one end portion of each
of the metallic rivets (35; 65); and
a fixing member (40; 71) which is molded by
resin and is formed with a pair of through-holes {41; 72)
240 each for passing the other end portion of each of the
metallic rivets (35; 65) therethrough and a communication
hole {43; 74) for forming communication between the
capacitor element (31; 61} and the upper 1id (33; 63);
the fixing member (40; 71) being secured to the
25 metallic casing (32; 62});
wherein the other end of each of the metallic
rivets (35; 65) is passed through each of the through-holes

{41; 72) of the fixing member (40; 71) so as to project out
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fromthe capacitor elenent 61 can be perforned easily and pog!l‘“jHIM“'!‘““!“\!“

Furthernore, the projecting distance of each 20 WO 97/ 168

PCT/ JP96/ 03093 of the netallic ri =Xi ng menber 71 can be
shortened by form ng the openi ngsjj 7849 18HEREE HASBEEN menber 71.

Consequent lsfh,case the connecfli on dRERIAGESoNi c el digpg, n each of
the netall il“():/ogr'ﬂn\‘/sﬁebt-’s 65 and each o E Ieag plates 73 is cut

of f by a malfunction of the electrolytic capacitor K3, reliability and
response prapetty Qf .the electrol yti apaci.t K3, can be upgraded. (Fourth
enbodi ment f’gFi%é.e ﬁ%‘ﬁ%m Hg%Fegﬁybl ?/%‘fcg'&aﬁ‘ac AFSFERIR W PPROFEES £ open
circuit noggeNBghREY STia @307 ds#P Eha? 160Wdnhected, by metallic

junction, to each of a pair of lead-out lead plates (42;

73) drawn from the capacitor element (31; 61);

5 wherein an area of each of the through-holes
(41; 72) for inserting each of the metallic rivets (35; 65)
therethrough in the fixing member (40; 71) is set smaller
than an area of each of the lead-out lead plates (42; 73)
at a connection between each of the lead-out lead plates

10 {42; 73) and each of the metallic rivets (35; 65).
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embodi ment of the present invention, anode foil and a Hmmcwlﬂll""eum"l“l

el ement  81. After the capacitor el ement 81 has_been inpregndted w'th® ~*
driving 15 el ectrolyte, the cap el T E%ﬁ% s acconmmpdated in a
cylindrical metalljc casing 82 madg W6t SHEr P, fal uni aving a
bottom A HEF%?YW%”upper lid 83 fol closh dJE tﬂkeﬂﬁkgﬁ casi ng
82 is mounted on the nouth of the WefalTic casing 82 through an annul ar
packi ng 20 84 made of el astic rubber. A termnal_fixing menber 85 nmade
of resin is2attached tdtReeepRIYhicd BPacAtpyi (K3 Fetlal 2% cciri®ed 86 nade
of , for exanpl ' Le | YA e .termnal fjxing nmenber
85 at the i 1 he CHR ol o veeant b PRt Blcblof IRaeR B GHisE
external coRRECHEORadIedE Bk B4tiBlLONIGEERM (89; 08 end Rakhi 89 ©Ohe each of
the netallic rivets 86. A fixing nenber 88 nolded by resinis fornmed with a
pai r of thrdegli-botesead plates (42; 73} is performed by one of

5 ultrasonic welding, laser welding, cold pressure welding
and crimping.
3. An electrolytic capacitor {(K3) as claimed in
Claim 1, wherein an opening (75) for inserting thereinto a
jig (76) for gripping, from outside, the other end portion
10 of each of the metallic rivets (65} is formed on the fixing
member (71).
4. An electrolytic capacitor (K3) as claimed in
Claim 1, wherein when pressure in the metallic casing (62)
rises, only an outer peripheral portion {63a) of the upper
is lid (63} is deformed such that an interval between the
external connection terminals {70} is not increased.
5. {Amended) An electrolytic capacitor (K4-Ké) with an open
circuit mode mechanism, comprising:
a capacitor element ({81; 101; 121} which is
20 impregnated with driving electrolyte;
a c¢ylindrical wmetallic casing (82; 102; 122}
for accommodating the capacitor element (81; 101; 121),
which has a bottom;
an upper lid {(83; 103; 123) which is mounted on
25 a mouth of the metallic casing (82; 102; 122} through a

packing {B4; 104; 124};
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89 each for passing the of each of the 21 metallic
rivets 86 therethr ough lmmuumz""mm Hﬂ >Rt e e T A ivets 86
passing through the through-<hokes®89s of+th efrwsr&ﬁ&ﬁr‘?ﬁ%ﬁs 6 d projecting
out of the fixing member 88 in the dlrECtIOi oppoBEPBAPED bper 1id 83
and 5 eqddhnkssd pair of lead-out |ead pl at+es=95drawny 3 capaci tor
el ement 81 are subjected to netallic junction by ultrasonic welding so as
to be electrically connected to each ot her The through hol e 89 of the
fixing menber 88 is set at .a g ﬁheter uch a_smal | dlnen3|onal al | owance

10 that the other @ 1ZAnd  MEWRET {855 dPrFi 4250y SdB6 can be
barely ingenipfl deh Eant Gna is bedliald ¥neOhpfOPTYIA Cpdd LYY O 91 Tor

form ng communi cati on betwee
123);

a pair of metallic rivets (86; 106; 126) which
5 are integrally held by the terminal fixing member (85; 105;
125) at the time of molding of the terminal fixing member
(85; 105; 125);
a pair of external connection terminals (87;
107; 127) each of which is connected to one end portion of
10 each of the metallic rivets (86; 106; 126) such that the
other end of each of the metallic rivets (86; 106; 126) is
connected, by metallic junction, to each of a pair of lead-
out lead plates (90; 110; 130) drawn from the capacitor
element (81; 101; 121); and
15 a fixing member (88; 108; 128) which is molded
by resin and is formed with a pair of through-holes (89;
109; 129) each for passing the other end portion of each of
the metallic rivets (86; 106; 126) therethrough and a
communication hole (91; 111; 131) for forming communication
20 between the capacitor element (81; 101; 121) and the upper
lid (83; 103; 123);
the fixing member (88; 108; 128) being secured
to the metallic casing (82; 102; 122);
wherein an area of each of the through-holes
25 (89; 102; 129) for inserting each of the metallic rivets
{(86; 106; 126) therethrough in the fixing member (88; 108;
128) is set smaller than an area of each of the lead-out

lead plates (90; 110; 130) at a connection between each of

42
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t he cipggi t?‘r; el ement 81 and_tj_ﬂﬁmwﬁl“l“wmlewﬁforrred on the fixing .

88, the upper |id 83, etc. provided intedral’ly”as{ldassrsHEEd B BEEY,
acconmodated in the netallic casing 82 which contdins fREPRCEHent and
I's subjected to transverse drawing in the vicinity-of the wgﬁg as to
have a 20 “a¥4M¥erse drawi ng portion 82a. A distal enggg' %%m)uth of
the netallic casing 82 is subjected to curling so as to retain the fixing
menber 88, the upper |lid 83, etc. In the electrolytic capacitor K4 with the
open ci r cuithemtrednadtantead RAESSdi RP it oti%e I t 3 ndReR nBAt thS of
the present__.invention . as,.sh A |g. 5, in case pressure in the
metallic ca’&qtﬁa\ié’ﬁ Ff‘s’ee%s d‘.xeess' g’wg'ng?aj'nct ion of the electrolytic capacitor
K4, the pressure 22 an electrolytic capacitor (KS) as claimed in

Claim 5, wherein the terminal fixing mewber (105) is
5 provided with a weak portion (105a) having a low mechanical

strength.

7. An electrolytic capacitor (K6) as claimed in

Claim 5, wherein a longitudinally extending plastic

elongation portion (123a) is provided at a peripheral edge

10 of the upper liad (123).
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is applied to the upper lid 83 through the comunication holes 91 of the
fi 97/ 16837 —
PCT/ JP96/ 03093 |id 83 such that the upper lid 83 swells out upwardly. In
response to this deformation of the upper |id 83, the netallic rivets 86

are al so pul 7ﬁ@£@rdly by the upper lid 83, so that the connections of
ul trasoni c we between the | ead-out |ead plates 90PFFITAsOMES

capacitor elenment 81 disposed below the fixing nenber 88 and the netallic
rivets 86 are also pulled upwardly by the netallic rivets 86. In this case,
t he through-hole 89 for inserting

Frg. 1
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t he netallrc r|vet 86 therethrough S set at an area 10 snaller t han

pl ate 90 and the netallrc r|vet 86 Therefore, even if the | ead- out Iead
pl ate 90 woul d penetrate into the through-hole 89 in response to upward
novenent of the petallic rivet 86, the | ead-out |ead 15 §5%%&&W§&Bis not
capabl e of ﬁgﬂéfrﬁﬁlng into the through- hole 89. As are e
connection of ultrasonic welding between each of the netallic rivets 86 and
each of the |ead-out |lead plates 90 is cut off by an edge of each of the
t hrough- hol es 89 and thus, an electric circuit of the 20 electrolytic
capacitor K4 is broken. Accordingly, the electrolytic capacitor K4

el i m nat es such di sadvantages of the prior art electrolytic capacitor

i ncluding the netallic casing having the weak spot formed by the thin wall
portion of the bottomthat 25 m sty driving electrolyte spouted out

of the netallic f:is’ ;2
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casing soils interior of the electronic appliance incorporating the
pF - .
23 WO 97/ 16837 PCT/ JP96/ 03093
Meanwhile, in the electrolytic capacitor K4, since the netallic rivets 86

each having‘&ﬂ?ggégﬁrnal connection termnal 87 connected to its one end
portion are | 1y held by the termnal fixing menber ESBHEI/PBHA o

time of nolding of the termnal fixing nenber 85 attached to the upper |id
83, interval between the external connection termnals 87 is fixed.
Therefore, the electrolytic capacitor K4 can be quite usefully applied to
an electrolytic capacitor of a type in which a pair of the

Fig.3A
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67 66
64 5 2L 63
75 | 67
72 SENEMY 69
73— [SONNTL
N ~73
62 | /
7'0‘;“ —
K3 ~—" : ~6la
\
\ 6!
§
:2
77

THIS SHEET HAS BEEN
REPLACED

i



10 ext ernal connectl on termnals are |nserted into hoI es of a pr| nt ed

capaC|tor K1 of Flg 1, the |nsulat|ng nenber 36 nDIded by phenol resinis
mount ed on one end portion of each of the netallic rivets 15 35 so as to
artiall e into the through-hole 37 of the upper lid 33 such that
Phe exte?nglq§%3ﬁ5§§lon t er mi nal 38 is connected to tﬁg on®CTHBIS939%8 | on of
each of the netallic rivets 35. Therefore, in the electrolytic
capacitor K1, in case pressure in the netallic casing 32 20 rises due to
a mal function of the electrolytic capacitor K1 and the upper lid 33 is
defornmed upwardly in response to this rise of the pressure, interva

bet ween the external connection termnals 39 connected to the one end
portion of each of the netallic rivets 35 will be increased. |If the 25
interval between the external connection termnals 39 inserted into

hol es of a printed ci rFtyb bsagj of an

70 70
65 | | gg | | 65
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el ectronic appliance is increased, the netallic rivets 35 are not pulled

upwarary by theupper—ta¢—33—+mr—resporse—to—24 WO-9-7/16837

PCT/ JP96/ 03093 upward deformation of the upper lid 33. As a result, there
are such risks that the connection of ultrasonic welding between each of

t he Iead-out“kﬁﬁggggates 42 fromthe capacitor elenment 31 and each of the
metallic rivets is 5 not cut off properly and fracturBsT8P6839%% ks are
produced in the vicinity of the holes of the printed circuit board of the
el ectronic appliance. On the other hand, in the electrolytic
capacitor K4 of Fig. 5, the netallic rivets 86 each having 10 t he
external connection term nal 87 connected to its one

.4

Fi/

5711



end portron are |ntegraIIy heId by the ternrnal frxrng nenber 85 at the

83. Therefore, in case pressure in the netallrc casrng 82 rises due to a 15
mal function of the electrolytic capacitor K4 and the upper lid 83 is

def ornmed up |y _Jn response to this rise of the pressur m na
fixing nean@égg%g#tached to the upper lid 83 is also def%Fﬁégﬁmﬂ%érdly
integrally with the upper Iid 83. As a result, such a phenonenon is
elimnated 20 that interval between the external connection termnals 87
at the nmetallic rivets 86 integrally held by the termnal fixing nenber 85
I's increased in response to upward deformation of the upper |id 83.
Therefore, in the case where the external connection termnals 87 are

i nserted 25 into the holes of the printed circuit board of the

el ectroni c appliance, 3;122 ractures nor cracks are produced in the
vicinity of the holes o { I nted

87 87

9! 86 ?5 86

88
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90 89
—90
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circuit board 25 WO 97/16837
. , : . » . K5

with an open circuit node nechanlsn1 accordlng to a flfth embodi nent of the
present invention. An anode foil and a 5 cathode foil are wound so as to

I nt er pose a g@ﬁﬁ%gr therebetween in a capacitor elenment 101
After the c§g el enent 101 has been inpregnated wi t h REEIPI603093
the capacitor elenent 101 is accomobdated in a cylindrical

el ectrol yte,
metallic casing 102 nade of, for exanple, 10 al um num and having a

bottom A nmetallic upper lid 103 for closing a nmouth of the netallic
casing 102 is nounted on

Fig. 6
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the nmouth of the netallic casing 102 through an annul ar packing 104 nmade of
elastTTTUobber: A—terftRa—-d-Rg—rerber—105-made of resin is attached to
the upper |id 103. 15 A pair of netallic rivets 106 nade of, for
exanpl e, aluninun1are integrally held by the termnal fixing nmenber 105 at
the tinme of a? of the termnal fixing nmenber 105. An external

connecti on tern1n 107 is connected to one end portion of PEEEN6/I9X he
metallic rivets 106. A 20 fixing menber 108 nol ded by resin is forned
with a pair of through-holes 109 each for passing the other end portion of
each of the netallic rivets 106 therethrough. The other end of each of
the netallic rivets 106 passing through the through-holes 109 of the fixing
menber 108 and projecting 25 out of the fixing nmenber 108 in the
direction opposite to the upper lid 103 and each of a pair of |ead-out |ead
pl ates 110 drawn fromthe capacitor elenent 101 are subjected to netallic
junction by ultrasonic welding so as

Fig.7
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26 to be electrically connected to each other. The t hrough- hole 109
of tHre—fF+x+rg—rHerper—3108—+s—set—at—a—dianeter - of such a small dinensi onal

al l owance that the other end portion of each of the netallic rivets 106 can
be barely 5 inserted thereinto. A plurality of comrunication holes 111
for formng %@gnunication bet ween the capacitor elenent 101 and the upper
lid 103 are WE&3n the fixing menber 108. Meanwhil e, anPERIRAEIONeak
portion 105a forned by a thin wall portion of |ow nmechanical strength is
provi ded at a 10 portion of a peripheral edge of the term nal fixing
menber 105. The capacitor elenment 101, the fixing nmenber 108, the upper lid
103, etc. provided integrally as

Fig.8& .
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descri bed above are accommodated in the netallic casing 102 15 whi ch

C ORta-As—Fd-Rg—agent—7itiR—aRtd—-5—-stubj-ect-et—to—transverse—eraw-Rg—- N
the vicinity of the nouth so as to have a transverse draw ng portion 102a.
A distal end of the nouth of the netallic casing 102 is subjected to
curling so ag to. retain the fixing nenber .108, the upper 2 | i 03,
etc. In the gﬁgglfg%ytic capacitor Kb with the open circui?cﬁgﬂ@bge%hanisn1
according to the fifth enbodi mrent of the present invention as shown in Fig.
6, in case pressure in the netallic casing 102 rises due to a 25

mal function of the electrolytic capacitor K5, the pressure is applied to
the upper lid 103 through the conmunication holes 111 of the fixing nenber
108 so as to deformthe upper lid 103 such that the upper lid 103 swells
out 27 '

Fig.9A
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ran RPCT/.JP96/ 03093

I L0007

103, the netallic rivets 106 are also pulled upwardly by the upper lid 103,
so that the connections of ultrasonic welding between the | ead-out | ead
plates 110 fy rp”g&?, capacitor elenent 101 di sposed bel ow the fixi ng nenber
108 5 and thé nmetallic rivets 106 are al so pul | ed upwar RGFAIEY6/R3pR3
metallic rivets 106. In this case, the through-hole 109 for inserting the
metallic rivet 106 therethrough is set at an area smaller than that of the
| ead-out | ead plate 110 at the connection between | ead-out |ead plate 110

and t he

upwardly. In response to this deformation of the upper lid 27/1 AMENDED
S

Fig.98
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10 netallic rivet 106. Therefore, even if the |ead-out |ead plate 110
woul d penetrate into the through-hole 109 in response to upward novenent of
the netallic rivet 106, the | ead-out |lead plate 110 is not capabl e of
penetrating into the through-hole 1009. As a result, the connection of
15 ul trasoni c wel ding between each of the netallic rivets 106 and each
of the | eadthoutmetesnld it atiaetis| 85 passing ftlmowgh cduye Wirecath-loflededl

t hrough-hol es 109 and thus, an electric circuit of the electrolytic

capaci tor K& j&herSkEangAREIREgHY, and; o Jelcddmdol gt cof cbgci fiotinks 20
el i m nates such di sadvant ages, of the prior art electrolyticﬁggﬁacitor

i ncl udi ng &SRR 49 i@ &S rﬁjgj'l?ﬁﬁﬁlﬁﬁl t(RPIRIHE SOt O IRRFD &3 R wal |

Total L1 cA8y OF o8 PELE 9k of FoR-OBF " LeRa” Rkl i COREBp RS

 ncor par At I di& o Iefenflle 4 £OAES! ¥hbGeE8BECLEORRNT 1R ThRRNER i
ultrasonic welding so as to be electrically connected to
each other. The through-hole 41 of the fixing member 40 is
set at a diameter of such a small dimensional allowance
that the other end portion of each of the metallic rivets

10 35 can be barely inserted thereinto.

A projection 40a is integrally formed at a
substantially central portion of the fixing member 40 and
is inserted into a winding core cavity 3la of the capacitor
element 31 so as to secure the capacitor element 31 to the

15 fixing member 40. A plurality of communication holes 43
for forming communication between the capacitor element 31
and the upper lid 33 are formed on the fixing member 40.
The capacitor element 31, the fixing member 40, the
metallic rivets 35, the upper 1lid 33, etc. provided
20 integrally as described above are accommodated in the
metallic casing 32 which contains fixing agent 44 and is
subjected to transverse drawing in the vicinity of the
mouth so as to have a transverse drawing portion 32a. A
distal end of the mouth of the metallic casing 32 1is

25 subjected to curling so as to retain the fixing member 40,

the upper 1lid 33, etc.
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In the electrolytic capacitor K5, operating efficiency of the open circuit
node mechanismis inproved 28 WO 97/ 16837

PCT/ JP96/ 03093 greatly. Nanely, the annular weak portion 105a forned by
the thin wall thickness portion of |ow nechanical strength is provided at
the portion of the peripheral edge of the termnal fixing nmenber 105.
Therefore, in case pregsutRel Rlactrol§tiRt aldddcioast g1 102thi 1% 10 a
mal function of the electrolytic capacitor K5, the upper lid 103 and the
term nal fiosimmirenhede 1RBchaa ikt egroaldnd idef ofsredhepddrdity enbodisganse to
this rise of the pressure, so that the weak portion 105a of | ow nmechani cal
strength i moft the grasealt lihverfiddamagarestem L06 Rigy. it iiad lgadg actured at a
pr edet er mi ned
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pressure and thus, the termnal fixing nenber 105 is displaced suddenly.
As a result, the connection between each of the | ead-out |ead plates 110
and each of the netallic rivets 106 is also pulled upwardly suddenly in 15
response to this displacenent of the termnal fixing nmenber 105 and t hus,
Is cut off by an edge of each of the through- holes 109 of the fixing
menber 108, uPteréby arduficvnyardlyenmekpbtéivepyoveaeht obf thpematahgic
efficiency of the open circuit node nmechanismof the electrolytic capacitor
K5. 20 (SE¥eRs erfodisetRureq. t¢ $hewgneutlel seal bhyt membgpadid-or K8 with
an open circujt nnfe mechani sm accordigg to a sixth enbodi nent of the
present i nveRtTHRAL ARG | CaRALRa L attodes f SANEESHoubd SBeaserd
i nt erpose a_separatop 25 t perebetween. .in_.,a  capacitor_.e|lenment 121
AL or " the BSRREPE off cFETRE 101o RS CROLACI FbVebhatht vkt FgHHG: Fgmbes
elECtrglyteSStHSlgéBa%&t%%é%n?@ﬁ?tf&%%eéswggﬁognggghsqxéntﬁrough~holes
57 each for passing the other end portion of each of the
metallic rivets 54 therethrough. The other end of each of
the metallic rivets 54 passing through the through-holes 57
of the fixing member 56 and projecting out of the fixing
10 member 56 in the direction opposite to the mouth sealing
member 53 and each of lead-out lead plates 58 drawn from
the capacitor element 51 are subjected to metallic junctien
by ultrasonic welding so as to be electrically connected to
each other. The through-hole 57 of the fixing member 56 is
15 set at a diameter of such a small dimensional allowance
that the other end portion of each of the metallic rivets
54 can be barely inserted thereinto. A plurality of
communication holes 59 for forming communication between
the capacitor element 51 and the mouth sealing member 53
20 are formed on the fixing member 56.
The capacitor element 51, the fixing member 56,
the metallic rivets 54 and the mouth sealing member 53
provided integrally as described above are accommodated in
the metallic casing 52 which contains fixing agent 60 and
25 is subjected to transverse drawing in the vicinity of the

mouth so as to have a transverse drawing portion 52a. A

distal end of the mouth of the metallic casing 52 is

2
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cylindrical nmetallic casing 122 nade of, for exanple, 29 WD 97/ 16837
PCT/ JP96/ 03093 al um num and having a bottom A netallic upper lid 123 for
closing a nouth of the netallic casing 122 is nounted on the nouth of the
metal lic casing 122 through an annul ar packing 124 made of el astic rubber.

A termnal fixing menber. 125 nade of resin s tached to the up %r lid
123. A palrsBPJﬁEF8¢IF€ HWR%%P%jﬁPn%ﬂethreﬁéﬂneﬁiﬁﬂﬁﬁx%ﬂ%n$ﬁﬂ ﬁrg
integrally held the term fixi 125 at the tinme of nolding of
t he ternlnaFnﬁlﬁgég ﬁ%e?ei SngAﬂe@Egﬁggg? connection termnal 127 is
connected to 10 one end portion-of each of the nmetallic rivets 126. A
fixing nmenber 128 nolded by resinis formed with a pair of



t hrough- hol es 129 each for passing the other end portion of each of the
nmetallic rivets 126 therethrough. The ot her end of each of the netallic
rivets 126 passing through the 15 t hrough- hol es 129 of the fixing nmenber
128 and projecting out of the fixing nenber 128 in the direction opposite
to the upper lid 123 and each of _a pair of |ead-out _|ead plates 130 drawn
fromthe cap=titdr "eMORENt 7121 afe UBTEEIRT 4B nBPAPI i ¢ | GAEL i FRFBing

The' t hr UG SRBTEGD0 S EREAH nE Renbtrs S8Y s RMER® 2o afBRer it sich
o TIaLPnla SHOUEGR S %A L EDY, REEBLEN 28T Ca Aol
ConTLnL CoU 80 S, ), B, RS OnTororIuel eobLanu by eln Mg e
128. Meanwhif&re indPngicbUdivahdy & epfbnge Sy dfdhadle-P! A6t ise, ehgngad i on
portion 123a is integrally forned at a
correspond to the two metallic rivets 65. By inserting
forks 76a and 76b of the jig 76 through the openings 75,
each of the forks 76a and 76b is arranged to grip, from
outside, the other end portion of each of the metallic
10 rivets 65 passing through the through-holes 72 of the
fixing member 71.

The capacitor element 61, the fixing member 71,
the metallic rivets 65, the upper 1lid 63, etc. provided
integrally as described above are accommodated in the

15 metallic casing 62 which contains fixing agent 77 and is
subjected to transverse drawing in the vicinity of the
mouth so as to have a transverse drawing portion 62a. A
distal end of the mouth of the metallic casing 62 is
subjected to curling so as to retain the fixing member 71,

20 the upper lid 63, etc.

Fig. 3B shows a state in which the open circuit
mode mechanism of the electrolytic capacitor K3 of Fig. 3A
is actuated. Namely, in case pressure in the metallic
casing 62 rises due to a malfunction of the electrolytic

25 capacitor K3, the pressure is applied to the upper 1lid 63

through the communication hole 74 of the fixing member 71

so as to deform the upper 1lid 63 such that the upper lid 63
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30 peri pheral edge of the wupper |id 123. This plastic

el ongation portion 123a is elastically deformed at a pressure |less than a
predeterm ned value but is plastically defornmed at a pressure not |ess than
the predetermned 5 value so as to suddenly deformthe upper lid 123

wardly. The acitor_elenent 1 e f n menber 12 t he upper lid
1D ey pPtothRaokh, egMarR) Yas dRUEPTERN ABOGE Br GRIIRHREN B nOf he

tall h t bj ect ed
111G 080,130 WL TS0 8051 L4 G960 ks U oot
transverse draw ng portion 122a A distal end of the nouth of the

nmetallic casing 122 is subjected to curling so as to retain the fixing
menber 128, the upper '
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lid 123, etc. 15 In the electrolytic capacitor K6 with the
open circuit node nmechanism according to the sixth enbodi nent of the
present invention as shown in Fig. 7, in case pressure in the netallic
casing 122 rises due to a malfunction of the electrolytic capacitor K6, the
pressure 20 Is applied to the termnal fixing nmenber 125 through the
comuni cat ingtdblies uBvetd 8hethexebhravgher The othgr tegddefforemeheofipper
lid 123 upwardly by way of the termnal fixing nmenber 125. In this case,
since the |'Gmwyinefdhbld wisaehdhpassingrietugh dehe ctrgft b Ho81i on
123a is 25 integrally formed at the peripheral edge of th ugger,lid
123, the upderthedIizdnps mameiyefidt 4PFe RAGAGEDT W‘H’éfSFnég‘eat I Bssur e

less than tgg% éfﬁgﬁeﬁﬂnékﬁjéfﬂégkfgh opposite to the upper lid 83 and

5 each of a pair of lead-out lead plates 90 drawn from the
capaéitor element 81 are subjected to metallic junction by
ultrasonic welding so as to be electrically connected to
each other. The through-hole 89 of the fixing member 88 is
set at a diameter of such a small dimensional allowance

10 that the other end portion of each of the metallic rivets
86 can be barely inserted thereinto. A plurality of
communication holes 91 for forming communication between
the capacitor element 81 and the upper 1lid 83 are formed on
the fixing member 88,

15 The capacitor element 81, the fixing member 88,
the upper 1lid 83, etc. provided integrally as described
above are accommodated in the metallic casing 82 which
contains fixing agent 92 and is subjected to transverse
drawing in the vicinity of the mouth so as to have a

20 transverse drawing portion 82a. A distal end of the mouth
of the metallic casing 82 is subjected to curling so as to
retain the fixing member 88, the upper lid 83, etc.

In the electrolytic capacitor X4 with the open
circuit mode mechanism, according to the fourth embodiment

25 of the present invention as shown in Fig. 5, in case
pressure in the metallic casing 82 rises due to a

malfunction of the electrolytic capacitor K4, the pressure
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but be plastically deformed at a pressure not |ess than the predeterm ned
value. As a result, since the upper lid 123 31/1 WO 97/ 16837

PCT/ JP96/ 03093 i s suddenly deformed upwardly, the connection between each
of the lead-out lead plates 130 and each of the netallic rivets 126 is al so
suddenly pu] | ed uE\_NardIy and is cut off by an edge of each of the

t hr ough- hol¥s appléedt A fhe nypeer refbet3 12Brovght Hdre apprmwicatienr cuit
of the electrolytic capacitor K6 is broken. Accordingly t he

el ect rol yt iRele&Bikiaflorthae oring mAmRRes #h h SRIVEMGRETOIthaipReDr art
el ectrolytic capacitor including the netallic casing having the weak

~rr
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10 spot fornmed by the thin wall portion of the bottomthat m sty driving
el ectrolyte spouted out of the netallic casing soils interior of the
el ectronic appliance incorporating the prior art electrolytic capacitor
and is mstaken for snoke due to a fire. In addition, operating 15
efficiency of the open circuit node nechanism of the electrolytic

capaci tor Kéoi bei mdectad cadiyr ledinectdshnbhi tachi ethiee .abdthee nehrPodgld
enbodi ments of the present invention, netallic junction between the other
end of eachh@ietﬂa@%@@alqnec Fixiars W@ach%f iph&egoat 3 ¢hipmsiter | ehd

plates from the capacitor elenen erformed by ultrasonic wel ding
but is not $RFRt &Y §@a&l r 44BRNELRBA |n© gﬁ?”%ﬁaﬁﬂFﬂy GWFraQBH?E vetdi ng

may be repl aced. | as | din col ressu wel di
crinping. 2BPrt £15Y 82° lon A?fhb'ﬁe g e"ff‘? Gftrﬁ/em%ﬁaﬂag%oa}%rﬂﬂ’l y
descrlged |{h§é¥%§gt{ﬁgkel$€bthe prf ifgy gPOgéﬁguﬁlcatlon holes 111

for forming communication between the capacitor element 101
and the upper 1lid 103 are formed on the fixing member 108.
Meanwhile, an annular weak portion 105a formed by a thin
wall portion of low mechanical strength is provided at a

10 portion of a peripheral edge of the terminal fixing member
105.

The capacitor element 101, the fixing member
108, the upper 1lid 103, etc. provided integrally as
described above are accommodated in the metallic casing 102

15 which contains fixing agent 112 and is subjected to
transverse drawing in the vicinity of the mouth so as to
have a transverse drawing portion 102a. A distal end of
the mouth of the metallic casing 102 is subjected to
curling so as to retain the fixing member 108, the upper

20 lid 103, etc.

In the electrolytic capacitor K5 with the open
circuit mode mechanism, according to the fifth embodiment
of the present invention as shown in Fig. 6, in case
pressure in the metallic casing 102 rises due to a

25 malfunction of the electrolytic capacitor K5, the pressure
is applied to the upper 1lid 103 through the communication
holes 111 of the fixing member 108 so as to deform the

upper 1lid 103 such that the upper 1lid 103 swells out

27
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thereof with reference to the acconpanying drawings, it is to be noted that
various changes and nodifications are 32 WO 97/ 16837

PCT/ JP96/ 03093 apparent to those skilled in the art. Such changes and
nodi fications are to be understood as included within the scope of the
present invention as defined by the appended clains unless they depart

t her ef rom @Pwarghyist rial TeppPreabtei this ndefermdbien neht theedepeérciidl ytic
capacitor with the open circuit node nmechani sm according to the present

i nvention, the upper lid is nounted, through the packing, on the nouth of
the cylindrical nmetallic casing 10 having the bottom and a pair of the
metallic rivets are
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fixed to the upper lid so as to be passed through the upper |id.
Furthernore, each of a pair of +the external connection termnals is
connected to one end portion of each of the nmetallic rivets, while the
other end portion of 15 each of the netallic rivets is passed through
each of the through-holes forned on the fixing nenber nolded by resin. In
addi tion, toerighesralengdgle e@dh ¢het hepperal Lid ri%2ts pdBsisg plastigh each
of the through-holes of the fixing menber and projecting out of the fixing
menber in tHEM@Rtiongi ROGLIOM oppbd t €1 o alRs tipedrly i .dlefirgrmesch adf & pair
of the | ead-out |ead plates fromthe capacitor el enment accommobdated in the
metal |ic c&HTRFU e &Mty a PredatvrHare by et iyt jsumdEsticald case

pressure in %%F nmetallic casing rises 25 o a nmal functjon of the

el ectrol yt iGETOIFES t BF, 2t RESFSMES | At slecfsgﬁl‘]g?: 8 updn BRedsHeERISRY he
pressue sQ.A%d 3" e hiadeh 1y PHRILG (e MppedehdyMaY P00 1S uPper
The capacitor element 121, the fixing member
128, the upper 1lid 123, etc. provided integrally as
described above are accommodated in the metallic casing 122
which contains fixing agent 132 and is subjected to

10 transverse drawing in the vicinity of the mouth so as to
have a transverse drawing portion 122a. A distal end of
the mouth of the metallic casing 122 is subjected to
curling so as to retain the fixing member 128, the upper
lid 123, etc.

15 In the electrolytic capacitor K6 with the open
circuit mode mechanism, according to the sixth embodiment
of the present invention as shown in Fig. 7, in case
pressure in the metallic <casing 122 rises due to a
malfunction of the electrolytic capacitor K6, the pressure

20 is applied to the terminal fixing member 125 through the
communication holes 131 of the fixing member 128 so as to
deform the upper 1lid 123 upwardly by way of the terminal
fixing member 125. In this case, since the longitudinally
extending cylindrical plastic elongation portion 123a is

25 integrally formed at the peripheral edge of the upper 1lid
123, the upper 1lid 123 is arranged to be elastically

deformed at a pressure less than the predetermined value
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lid, the netallic rivets fixed to the upper |id are lifted 33 WO

97/ 16837 PCT/ JP96/ 03093 in the
direction away fromthe capacitor elenent. As a result, the netallic
connecti on between the other end of each of the netallic rivets and each of
the | ead-out |ead plates fromthe capacitor elenent is cut off and thus,
the 5 el ¥t ike cplasticatly detprred oyt # cPEGPEETre 0ROt s1pFpKbhan the
Therefore, the electrolytic capacitor of the present invention elinigates
such dr anbaR¥@ISFEFMENGH i Vilupt ePBck rEf§ett, chbacs tohe i vRPRMI L t he

metal lic casing having the weak spot forned by the thin wall portion of the
10 bottomthat m sty driving electrolyte spouted out of the netallic
casing soils interior of the electronic appliance
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i ncorporating the prior art electrolytic capacitor and is mi I
snoke due to a fire. Meanwhile, in the present invention, ﬂﬂ@g“@ﬁ,mruml”m
conponents provided in a flow path of electric current froms *
connection termnals to the capacitor elenent are nerely the netallic
rivets and the |ead-out |ead plates, the electrolytic capacitor S

structurally sinplified. Furt her nor ELAIMS he present invention, since 20

t he nunber of connectiopns in the electrolytic capacitor_is reduced
subst anti al y(%ﬂeﬁgﬁ%érg@oﬁTﬁFFﬁoiﬁﬁﬁcoFaéaRhBRﬁ efect KD y¥ithcapaePesr

w th an open., ci hani s the.electrolytic capacitor is quite

useful in t%fﬁ%aggl%ﬂgggﬁﬁﬁ %nbfmrt CBBELfbI'G steps and reliability of the
o oA e o ool ERllaclPekne BLSREE | MAL! OB o MR Byeak PO
electragl ytigogapagiios With LDEcLPSte;
a cylindrical metallic casing (32; 62) for
accommodating the capacitor element (31; 61), which has a
bottom;
a pair of metallic rivets (35; 65) which are
10 secured to an upper lid (33; 63) so as to extend through
the upper 1id (33; 63);
a pair of external connection terminals (39;
70) each of which is connected to one end portion of each
of the metallic rivets (35; 65); and
15 ' a fixing member (40; 71) which is molded by
resin and is formed with a pair of through-holes (41; 72)
each for passing the other end portion of each of the
metallic rivets (35; 65) therethrough and a communication
hole (43; 74) for forming communication between the
20 capacitor element (31; 61) and the upper lid (33; 63);
wherein in a state where the fixing member (40;
71) is placed on a transverse drawing portion (32a; 62a)
formed at a mouth of the metallic casing (32; 62), an outer
peripheral portion of the upper 1lid (33; 63) is placed on
25 an outér peripheral portion of the fixing member (40; 71)
and a packing (34; 64) is further placed on the upper lid
(33; 63), a distal end of the mouth of the metallic casing

(32; 62) is subjected to curling so as to secure the outer
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gi4rcui :/\Drrgg{al?rggzani smis not provided in the electric crﬂlmﬂﬂm mﬂgm u IIII

el ectrolytic capacitor, such a problem of the known el ect rdl yfictcdpac t or
is elimnated that since the weak spot having the reduced cross-sectional
area is 5 heated due to its large electric resistance, ripple current
(AC) capacineriphexsdy iHatddn tdfertety Fiesing ingpher ordbt Saf etfhofoutRr
el ectrolytic capacitor with the gpen circuit node nmechani sm 35
peripheral portion of the upper 1lid (33; 63) and the
packing (34; 64) to the nmetallic «casing (32; 62)
hermetically;

5 wherein the other end portion of each of the
metallic rivets (35; 65) is passed through each of the
through-holes (41; 72) of the fixing member (40; 71) so as
to project out of the fixing member (40; 71) in a direction
away from the upper 1lid (33; 63) and is connected, by

10 metallic Jjunction, to each of a pair of lead-out lead
plates (42; 73) drawn from the capacitor element (31; 61);

wherein an area of each of the through-holes

(41; 72) for inserting each of the metallic rivets (35; 65)

therethrough in the fixing member (40; 71) is set smaller

15 than an area of each of the lead-out lead plates (42; 73)

at a connection between each of the lead-out lead plates

(42; 73) and each of the metallic rivets (35; 65).
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QAN 1 (rended) an ol ectroly ¢ capact o (9, (9 Y“si“ ﬂlﬂlﬁ’fﬂlﬂﬂl WIIHIII

is 5 i mpregnated with electrolyte; a cylindrical netallic*caSing ("325 =
62) for accommmodating the capacitor element (31; 61), which has a bottom a
pair of netallic rivets (35 65) which are 10 secured_to an upper |id

(33; 63) so’as to extefd ﬁ%@&f@’r?%ﬁ?é%pﬁ%?aﬁﬁo’wéxlﬁamh B&i rCH11884 er nal

connection ter als (3 ch of ch IS connected to o e en ortion
of each of Jc’he n3:1I3r1 c%‘?%‘%% m%%"j Ja‘ﬁdJ‘i‘BCtlon e twedn % q}

'[rﬁpgﬁgrgh hol%%d % £y Chefac’fs]h? o’Pe%%%Js}r)?V]ggfﬁ% Eg? e%%og)%ﬁjl o?\c}bfo%a%her of
the lead-out lead plates (42; 73) is performed by one of
5 ultrasonic welding, laser welding, cold pressure welding
and érimping.
3. An electrolytic capacitor (K3) as claimed in
Claim 1, wherein an opening (75) for inserting thereinto a
jig (76) for gripping, from outside, the other end portion
10 of each of the metallic rivets (65) is formed on the fixing
member (71).
4. An electrolytic capacitor (K3) as claimed in
Claim 1, wherein when pressure in the metallic casing (62)
rises, only an outer peripheral portion (63a) of the upper
15 lid (63) is deformed such that an interval between the
external connection terminals (70) is not increased.
5. (Amended) An electrolytic capacitor (K4-K6) with an open
circuit mode mechanism, comprising:
a capacitor element (81; 101; 121) which is
20 impregnated with electrolyte;
a cylindrical metallic casing (82; 102; 122)
for accommodating the capacitor element . (81; 101; 121),
which has a bottom:
a terminal fixing member (85; 105; 125) which
25 is made of resin and is secured to an upper 1lid (83; 103;
123);
a pair of metallic rivets (86; 106; 126) which

are integrally held by the terminal fixing member (85; 105;
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metallic rivets (35; 65) therethrough and a communi catjon hol ﬁ'mnmm’ m
form ng comuni cation between the 20 = capacitor elenment (31 u -"“H
upper lid (33; 63); wherein in a state where the fixing nmenber*(40; 71" i§ *
pl aced on a transverse drawi ng portion (32a; 62a) forned at a nouth of the
metal lic casin 32; .62),. an outer peripheral portion of the upper |id (33;
63) is placéasgn §5thezﬁfﬁﬁu%$ peLHpRer &t ﬁ&%i?ﬁFWﬁnQ%e%+¥k?§8mﬁ§hﬁér(

(40; 71) an g.pgggLn? §§4; 64) is further placed on the upper lid (33;

63), a dist B2én f th nmouth of the netallic casing (32; 62) is subjected

to curling so as to Se§3[8%g€?<§§t8§t%§néWENE§§%§%%¥§h té%ﬁﬂn%ﬁ%raks9?rti°”

of the fixing nmenber ( e outeéer
107; 127) each of which is connected to one end portion of

5 each of the metallic rivets (86; 106; 126); and
| a fixing member (88; 108; 128) which is molded
by resin and is formed with a pair of through-holes (89;
109; 129) each for passing the other end portion of each of
the metallic rivets (86; 106; 126) therethrough and a
10 communication hole (91; 111; 131) for forming communication
between the capacitor element (81; 101; 121) and the upper
lid (83; 103; 123);

wherein in a state where the fixing member (88;
108; 128) is placed on a transverse drawing portion (82a;
15 102a; 122a) formed at a mouth of the metallic casing (82;
102; 122), an outer peripheral portion of the upper 1lid
(83; 103; 123) is placed on an outer peripheral portion of
the fixing member (88; 108; 128) and a packing (84; 104;
124) is further placed on the upper lid (83; 103; 123), a
20 distal end of the mouth of the metallic casing (82; 102;
122) is subjected to curling so as to secure the outer
peripheral portion of the fixing member (88; 108; 128), the
outer peripheral portion of the upper 1lid (83; 103; 123)
and the packing (84; 104; 124) to the metallic casing (82;

25 102; 122) hermetically;
wherein the other end portion of each of the
metallic rivets (86; 106; 126) is passed through each of
the through-holes (89; 109; 12%9) of the fixing member (88;

38 _
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peri pheral portion of the upper lid (33; 63) and the packing
to the netallic casing (32; 62) hernetically; 5
wherein the other end portion of each of the netallic rivets

[T
*(35;

| RN

‘65 Js”

passed t hrough each of the through-holes (41; 72) of the fixing nmenber (40;
71) so as to project out of the fixing nenber (40; 71) in a direction away
fromthe upp8s Ii28)( 3> &) tandruaiadnreet edf BRe1fixingiBeprer [(8fcti on,

to each of a pair of lead-out |ead plates (42; 73%r?La$n éégﬂhbﬁe

capaci tor &P8ieAE8(3in 61 ALILRHEHOM AR Yar P hf the PR
(41, 72) for_inserting each of the netallag,riuets 835; 65
the fixingliehbéRd(4F cpAngt RYelPPERLI15C JURGHLLR rar

ol es
t her et prough in
ath Bf the

| cad pl at cBa AR08 SpalnA LadkBr HIRE RO GI 0 Rl 0} SBeee) T ARERBED

SHEETS capacitor element (81; 101; 121);

wherein an area of each of the through-holes

(89; 109; 129) for inserting each of the metallic rivets

(86; 106; 126) therethrough in the fixing member {88; 108;

128) is set smaller than an area of each of the lead-out

10 lead plates (90; 110; 130) at a connection between each of

the lead-out lead plates (90; 110; 130) and each of the

metallic rivets (86; 106; 126).

6. An electrolytic capacitor (K5) as claimed in

Claim 5, wherein the terminal fixing member (105) is
15 provided with a weak portion (105a) having a low mechanical

strength.

7. An electrolytic capacitor (K6) as claimed in

Claim 5, wherein a longitudinally extending plastic

elongation portion (123a) is provided at a peripheral edge

. 20 of the upper 1id (123).
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36/ 1 2. An el ectrolytic capacitor (K1, K3) as clainmed in Claim
1, wherein the netallic junction between the other end of each of the
metallic rivets (35, 65) and each of the lead-out lead plates (42; 73) is
performed by one of 5 ultrasonic welding, |laser welding, cold pressure
wel di ng and crinping. 3. An electrolytic capacitor . (K3) as
clainmed in aim1, wherein an-opening (75) for inserting thereinto ajig
(76) for gripping, fromoutside, the other end portion 10 of each of the
metallic rivets (65) is fornmed on the fixing nmenber (71). 4. An

el ectrolytic capacitor (K3) as clained in Caim1l, wherein when
pressure in the netallic casing (62) '

Frg.l
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rises, only an outer peripheral portion (63a) of the upper 15 lid (63)

I s deformed such that an interval between the external connection termnals
(70) is not increased. 5.(Anended) An electrolytic capacitor (K4-K6) with
an open circuit node nechani sm conprising: a capacitor elenent (81; 101
121) which is 20 i npregnated with electrolyte; a cylindrical netallic
casing (82; 102; 122) for accommodating the capacitor elenment (81; 101,
121), which has a bottom a termnal fixing nenber (85; 105; 125) which 25
is made of resin and is secured to an upper |id (83; 103; 123); a pair of
metallic rivets (86; 106; 126) which are integrally held by the term nal

fixing nmenber (85; 105; 37

Fig. 2
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125) at the tinme of nolding of the termnal fixing nenber (85; 105; 125);
pair of external connection termnals (87; 107; 127) each of which is
connected to one end portion of 5 each of the netallic rivets (86; 106;
126); and a fixing nenber (88; 108; 128) which is nolded by resin and is
formed wth a pair of through-holes (89; 109; 129) each for passing the
ot her end portion of each of the netallic rivets (86; 106; 126)

t her et hrough and a 10 comuni cation hole (91; 111; 131) for formng
comuni cati on between the capacitor elenent (81; 101; 121) and the upper
lid (83; 103; 123); wherein ﬁg},éfaﬂe where the fixing menber (88; 108;
128) is placed on a transverse-draw ng portion (82a; 15 102a; 122a)

formed at a nouth of the metallic casing (82; r\
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102; 122), an outer peripheral portion of the upper Iid (83; 103; 123) is
pl aced on an outer peripheral portion of the fixing nenber (88; 108; 128) -
and a packing (84; 104; 124) is further placed on the upper lid (83; 103;
123), a 20 di stal end of the nouth of the nmetallic casing (82; 102; 122)
is subjected to curling so as to secure the outer peripheral portion of the
fixing nmenber (88; 108; 128), the outer peripheral portion of the upper lid
(83; 103; 123) and the packing (84; 104; 124) to the nmetallic casing (82;
25 102; 122) hernetically; wherein the other end portion of each of the
metallic rivets (86; 106; 126) is passed through each of the through-holes
(89; 109; 129) of the fixing nenber (88; 38

Fig.5
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108; 128) so as to project out of the fixing nmenber (88; 108; 128) in a
direction away fromthe upper lid (83; 103; 123) and is connected, by
metallic junction, to each of a pair of |ead-out |ead plates (90; 110; 130)
drawn fromthe 5 capacitor elenent (81; 101; 121); wherein an area of
each of the through-holes (89; 109; 129) for inserting each of the netallic
rivets (86; 106; 126) therethrough in the fixing nmenber (88; 108; 128) is

set snmaller than an area of each of the |ead-out 10 | ead plates (90;
110; 130) at a connection between each of the |ead-out |ead plates (90;
110; 130) and each of the nmetallic rivets (86; 106; 126). 6. An

electrolytic capacitor (K5) as clained in Caimb5, wherein the
termnal fixing menber (105) is 15 provided with a weak portion (105a)
havi ng a Iom1nechanici+,stre2gth. 7. An electrolytic capacitor
(Ké) as clained in #~/@.
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&
Claim5, wherein a longitudinally extending plastic elongation portion
(123a) is provided at a peripheral edge 20 of the upper lid (123). 38/1

Frg.7
127 127

126

131 126 || 129 125
N [ 129

123a E 47 131

e e L 124
123 128

130 130

l\
AW

K6 ——

bl 7. 7 77
Lo L

. 2 7

132

L L. 7T\7 7 7

T - tnlead
‘( 7. Tads f-r rru- ‘, -‘ R -, .“...'.}

NEEEOH AR T Ik =
\\\\\\\\W‘“‘\\

AMENDED SHEET

8/11



FTNO LOkR
lerrer

!Paslcopf

9¢02399-7

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Cassification 5 ; (11) International Publication Number: WO 97/16837
Al
HOIG /12, 2/16 (43) International Publication Date; 9 May 1997 {09.05.97)
(21) International Application Number: PCF/IP96/03093 | (81) Designated States: CN, KR, SG. US, European patent (AT,
BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
{22) International Filing Date: 24 October 1996 (24.10.96) NL, PT, SE).
(30) Priority Data: Published
‘77281266 30 October 1995 (30.10.95) b1 With international search report.
With amended claims.
(71) Applicant {for all designated States except US): MAT-

SUSHITA ELECTRIC INDUSTRIAL CO.,, LTD. [JP/JP);
1006, Oaza Kadoma, Kadoma-shi, Osaka 571 (JP).

(72) Inventors; and

(75) Inventors/Applicants (for US only): YAMADA, Morihiro
{JP/IP]; 26-3, Nagao Nishimachi 3-chome, Hirakata-shi,
Osaka 57301 (JP). KURIMOTO, Hiroshi [JPIPL; 3-13-
105, Mitsuya-cho, Hirakata-shi, Osaka 573 (JP). MINAMI,
Masahar: [JPAIP]; 9-162, Kohata Minamiyama, Uji-shi,
Kyoto 611 (JP).

{74) Agents: AOYAMA, Tamotsu et al.; Aoyama & Partners, IMP
Bauilding, 3-7, Shiromi 1-chome, Chuo-ku, Osaka-shi, Osaka
540 (IP).

{54) Title: ELECTROLYTIC CAPACITOR WITH OPEN CIRCUIT MODE MECHANISM

(57) Abstract

An electrolytic capacitor (K1-K3) with
an open circuit mode mechanism comprises: a
metallic casing (32; 52; 62) for accommodating
a capacitor clement (31; 51; 61); an upper lid
(33; 53; 63) which is mounted an a mouth of the
metallic casing; a pair of metallic rivets (35; 54;
65) which are secured to the upper lid; a pair of
external connection terminals (39; 55; 70) each
of which is connected to one end portion of each
of the metallic rivets; and a fixing member (40;
56; 71) which is molded by resin and is formed
with a pair of through-holes (41; 57; 72) each
for passing the other end portion of each of the
metallic rivets therethrough such that the other
end of the each of the metallic rivets projecting
out the fAixing member is connected, by metailic
Jjunction, to each of a pair of lead-out lead plates
(42; 58; 73) drawn from the capacitor element.
In case pressure in the metallic casing rises due
to a malfunction of the electrolytic capacitor,
the upper lid is deformed by this rise of the
pressure, so that the metallic rivets are lifted in a
direction away from the capacitor element upon
this deformation of the upper 1k and thus, the
metallic junction between the other end of each
of the metallic rivets end each of the lead-out
lead plates is cut off, thereby resulting in break
of an electric circuit of the electrolytic capacitor.
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