~1- H GH BREAKI NG CARACI TY M CRO FUSE The present invehtion relates to a
conponent for 5 protecting conponents connected to an electric circuit

agai nst* burning that may occur when abnormal overcurrent flows through the
electric circuit. Recently, there have Hfeen strong demands for the

m ni aturi zation of the electronic apparatus. In order to 10 neet these
demands, the | ength of wiHiGHy BREAKING GARAGEHT Y MIGRA-JUS®ard tends to be
decreased with chargi ng sections having opposite polarities tending to be
pl aced isn nearer proximaty to each other as well. Due to this, when
conpared with a case in which a conventional printed circuit board is 15
used, a greater magnitude of abnormal current tends to-flow once an
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current andfor.t e di stance between the termnals.

magni t ude of]aWBOkARbugH' thd! NREIMT Ardui&.25> smaller the distance
between the term nals becones, the nore easily |onger arc discharge occurs.

Arc discharge geneRateath§gt thevenhavehib@en SWMUYE demaiids Ry ahd housands

centigrade degrees, and due to this there is a risk of circuit protecting

conponent s mhaidathrézaltdiongof the electronic apparatus. In order to

'10 meet these demands, the 1éngth of wiring of a circuit on a
printed board tends to be decreased with charging sections
having opposite polarities tending to be placed in nearer
proximaty to each other as well. Due to this, when compared
with a case in which a conventional printed circuit board is

15 used, a greater magnitude of abnormal current tends to-flow
once an accident of short-circuit occurs.

In order to cope with this, émaller circuit protect-
ing components also have been demandéd, and the distance
between terminals of such smaller circuit protecting

20 components has been decreased. In cutting off abnormal
current, there is a close relationship between the oc-
cﬁrrence of arc diécharge and the magnitude of abnormal
current and/or the distance between the terminals. The
greater the magnitude of abnormal current becomes, or the

25 smaller the distance between the terminals becomes, the
more easily longer arc discharge occurs. Arc discharge
generates heat having a high temperature of several
thousands centigrade degrees, and due to this there is

a risk of circuit protecting components themselves being



-2- burnt. Thus, cutting off current becomes nore and nore difficult when
trying to satisfy the demands for the mniaturization of circuit protecting
conponents. The present invention relates to a high breaking 5 capacity
fuse. that is smaller, and which has a & gher breaking capacity performance
so that the above problem can be dealt with. Conventionally, a fuse of this
type i s wel PURB&wn TBusn GMEEADNg,H offc carEiendubSGiomesniiore And MoTecked
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caused.. I'n addition., when the fusible elenent 'i's fused by a great

magni t ude obredkifRt capheit9Tpeeirordianee’ ScoRheft MhledlaboaROpFoblemg from
the fused fusible elenent is prevented by the arc-extinguishing materi al
surroundi ngchhebkudelle #3thel enment, preventing the creation of w de spaces
between netal particles, and resulting in poor insulation. Thus, there is
the risk of an arc discharge being caused again. :Moreover, it is a very
difficult operation to pack a particulate arc-extinguishing material, which
deteri orates Conventionally, a fuse of this type is well known _
1b. in whicﬁ:an are~ext1nguish1ng material is pecked-around.
a fusible element SO as to extinguishfalhighétemperatured_
arc that is generated after the fusible element has been
fused by abnermgi current. | |
- In the fuse described above,_sinbe_fhe.arc-“
15 ex?inguishing:material.is brought into direct contact
" with the fusible element, the arc-extinguishing material
abrades or cuts into the surface of the fusible element,
and thereby the-fusible:element is damaged. Thus, the
fuse.of this fype has a_drawbaek in that.1t meehan1cal1y
20 - breaks down dﬁe to the demage_so.caused;-_lq addition,
when the fusible element is fused by e'great.magnitude
of current, the ceﬁplete_dispersion{of=metaI“vapors
rising from the.qued fusible element.ie prevented by . .
the arc~extinguishing material surrounding the fusible
25 element, pré#enting the creatioh of wide spaees between
metal particles. andEresulting in poor_insulatioﬁ, Thus,
there is the risk of an arc discharge being caused again.

Moreover, it is a very difficult operation to pack a

particulate arc-extinguishing material, which deteriorates
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*3 the productivity aof fuses of the type, into a small fuse's main body.
I nvention was nmade in view of the above drawback i nherent
rt. So, the object thereof is to provide a reliable high
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According to our invention, a high breaking

capacity micro-fuse comprises

an insulating body having a wall of heat and
electrically insulative material defining a cavity in
the body; |

- a pair of electrically conductive terminals
extending into said cavity through the wall of said
body to respective ends of the terminals, said ends of
the terminals being spaced from one another in said
cavity; ' ' '

a fusible element extending between = said
terminals, one end of said fusible element being
mechanically connected to one of said terminals in an
electrically conductive relation therewith, and the

other end of said fusible element being mechanidally'

connected to the other of said terminals in an
electrically conductive relation therewith; and . -

an insulating member of heat and 'electrically
insulative material discrete from said insulating body
and disposed in said cavity thereof, said insulating
member having an outer surface and defining a hole
extending therethrough so as to be 6peh' at two
locations on said outer surface, a relatively small

- part of the outer surface of said insulating member

contacting the wall of said insulating body in a manner
which fixes said insulating member in said cavity, a



-menber having an outer surface and defining a hol e extending therethrough
so as to be open at two |ocations on said outer surface, a relatively snal
part of the outer surface of said insulating menber contacting the wall -of
said insulating body in a manner whi ch'fixes said insulating nenber in said
cavity, a 4 remaining relatively large part of the outer surface of said
i nsul ati ng mmnm@eragatlypmedarqer aart saf dthes oudemeufaced b a

vacant space hging |%fﬂs%ﬂ"fﬁ S h&npbas ul %e b°d§ ?dt hee £ &R NL Qg

relatively large part of eote surface ating rrenbergd
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the outer surfdiceaidf fusdibde i ebehent ngxtenddng amircmghh nthe figleacenof
-said insulati nbe ef ai g
fusible el eme% reH;;t en s‘w%{élgsr esgﬁ%et g’e}b%&g%lﬁron ééﬁm tsyW(Hf n%‘f%i%gﬁpors
to the respeaitemt suLSace@JSQﬂ, tneporgedy emgrating mbalretfmgt medvber |s
reduced. Thigy e I uhat i r t apge.
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is a perspectlve Vi ew of se of resent i nvention before asse
Fig. 2is a péﬁ?@@éﬁ%ﬂ&gvp@\ﬁYofd?ﬁé“éaﬁe sakd Favity, said relatively

large . part of the outer surface of said insulating

member, and an inner surface ef'said insulating member
. that defines said hole through which said fusible

element extends. ' |

As a result the deppsitien density of metal vapors

- to- the respective surfaces 'of: the .body' and the

insulating member is reduced. This makes it possible
‘to improve insulation resistance. -

Fig. 1 is a perspective view of a fuse of the
present 1nventlon before assembly,

Fig. 2 1s a perspectlve view of the same fuse in
“which components have been incorporated,

Fig..3 1s ‘a perspectlve v1ew of the fuse of- the
present 1nvent10n which has been completely assembled

Flg 4 is a longltudlnal sectlonal view of the
fuse of the present 1nventlon, and -

Fig. 5 is a cross- sectional view taken along the
line A- A' of Fig. 4.

Referring to the drawings, a'preferred embodiment
of the present invention will be described. . -

In Figs. 1 to'5,_a fuse's main body 1 is formed
from 'a heat- resistant 1nsulating material, such as
ceramlc, by emb0351ng and baking the same material into
a rectangular parallelpiped- shaped box ' which 'is 2
to 3mm wide,'7 to 8 mm o
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‘Whi ch conponents have been incorporated; Fig. 3 is a perspective view of
the fuse of the present invention which has been conpletely assenbl ed; Fig.
4 is a-longitudinal sectional view of the fuse of the present
invention; and Fig. 5 is a cross-sectio®al view taken along the line A-A

of Fig. 4. Referring to the drawi ngs, a preferred _enbodi nent of the resent
i nventi on WiPREheaBHsEr thed. My hiighs with dhe thiqkness @f thpodater

formed from a _hea resrsgant insulating material, such _aslcerantc by
enbossi Rg. aﬁﬂnﬁéRgngrPﬂe Os 2mdOndt B-al into a rectangular

par al | el Bl ped- shapgd, o abliee Dl to% ot M vong s |
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box 1 so as omrterntnal 2 box 1.

A fusi bse eéﬁﬁ@ﬁ& gu'tgafrh’i?d ?%in""%ﬁ% U?J‘?csq. terAm idb1 e‘ie' 1."% tye box 1,

and the termn are“ e ectrrcally connected to e ectrrc circuits

out si de thefi?ﬁédlbe{:ﬁéeﬁcﬁ:h)égby tePihlallisos Wal linshi®e ]tité‘rlﬁ)JPrloV'éiﬁﬂ
internall'y at 10 t he | ongi tudi nal ends of the box so as to prevent t he

i nward novegret tefming1ke8) lahredeléctdicllly donHRcENttPlelRcBPicdri cal
tube 2 provided in the box. Sol der-plated copper is used for the termnals
3, 4 : circuits outside the box 1, respectively.
: Partition walls 10, 11 are provided internally at
10 :-the longitudinal ends of the box so as to prevent-the inward
o movement of the terminals 3, 4, as well as movement of a
cylindrical tube 2.provided in the box.
Solder-plated copper is used for the terminals 3, 4
and is press formed into a T-shaped lead wire, so as to
15 prevent the withdrawal of the lead wire longitudinally of
the main body 1 once a T;shapeﬁ end thereof is placed in
the box-shaped main body 1. A heat-resistant insulating
material such as ceramic is used for the cylindrical tube 2,
and this material is embossed and baked, so as to be formed
20 into a cylindrical tube having an outside diameter of 1 mm
‘and an inside diameter of 0.5 mm, and as shown in Fig. 2,
where'this.c?lindrical tube 2 has a length allowing itself
to just fit in the inside 5 of the box-shaped main body 1
after the fusible ‘element 6 has been put therethrough.
25 The fusible element 6 is fixed to the terminals 83,
4 at the ends thereof, respectively, by soldering 8, 9.
. Afterward; a 1lid 7, made from the same material as that
of the bok-shaped main body 1, is placed on the.top of the

box-shaped main body 1 so as to close by sealing the upper



and is press formed into-a T-shaped lead wire, so as to 15 prevent the
w thdrawal of the lead wire longitudinally of the main body 1 once a
T-shaped end thereof is placed in the box-shaped nmain body 1. A
heat-resistant insulating material such®as ceranmic is used for the

cylindrical tube 2, and this material is enbgssed, ,and baked, so as .to b
f or med 30'dOPﬂpénﬁ'§9PFﬁ8fhc§PeFGBE ﬁa@ﬁﬁﬁoéﬁuﬁﬁtQPHgQ§'§ﬁbF e5jaql nn1:nd
“an inside dianeter of 0.5: and . sh in Fig. .2, where thi .
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7, made from sane nater as t of the box-ishaped main body 1, is

placed @n thgRet 9pa0k Pﬁaca_axmm-ré% 18 Feltdnghlad ,aand spaees e sad,i ng
t he uppér openi ng hereof, whereby a micro-fuse having an external -
appearance a3 gh@Wisi Brel Formelds betwielent tthe Ihmer smldasurdacecofl thié g. 5
the cross $ectional shape-of a cavity formed by the box-shaped main body 1
and 5 the bbg-ghppededatinebedy is Heciladjngartheadd dsfacendl Thel Duter and
15 are formed between the ‘inner wall surface of the box-shaped main body 1,
i ncl udi ng t barlfade7 ofattet kgrldmdaricalr ftabe & the cylindrical tube 2. Even
in the high breaking capacity micro-fuse as 10 nentioned above, which has
a sinpl e construct Eyeni inwthenhhiigh breajkdng gapagddymicnoad Usssias e

el enment extending therethrough is inserted in the box-s ed i i
10. menti%ned above, %hich.has a;simplg.construggyan'fgﬂdhfﬁﬁnﬁ 't

thé cylindricé; tube.with:the fusible_élementfextendingi ;)
therethrough 15'1nsérted in the box-shaped main body, it
is possible to attain superior insulation fesistange by
allowing metalivapors to be dispersed.%nto_spgpés 12, 13,
15 14 -and 15 andf#o be absorbed by the'inéer wall surfaces of
_the_box—shapeﬂimain.body 1 and the 11@;7, aﬁd,the_éuter
and inner surf#egs_of the cjlindricali?ube_2,'-1t is also
possible to obfain g.perfqrmance gooq,ghough_to securely.
break a great magnitude of current byJﬁéans df'an_additional
20 simple_qompone?t such as a cylindribalf#ube 2 and simple
assembling the?éOf, Moreover, there ié_né material
._surrounding'thé.fusible element 6 in the cylindrical. tube
such as an arc}extinguishing_material,pand.therefore the
fusible élemgnt;B is made free from'feStraint that would
25 be imposed when an arc-extinguishing m#terial 1é_useq,_-
In addition,;tpe surface of the fusiblg_element 6 is also
prevented”from'being abraded and damatéd, whereby any .
mechanical bre?kage is prevented. theréby making it possibie

to obtain a highly reliable fuse.



IIS possible to attain superlor |nsulat|on re5|stance by all ow ng net al
vapors to -be dispersed into spaces. 12, 13, ‘15 14 and 15 and to be
absorbed by the inner wall surfaces of_the box- shaped nmain body 1 and the
lid 7, and the outer. and inner surfaces of the cylindrical tube 2.. It is
al so p055|ble ta obtain a performance good enough to securely break a great
nmagni t ude of curreft COPPRTIAROIH Lt aRBEWaHNI the hi@l heals %’Pﬁ)(ﬁ@@céﬁzh
as’'a cyIindrlcaI tube 2 nple assenbl i ng ther; Moreover, there is
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fuse using an arc-extinguishing material, was carried out.

breaki ng cappeakingi teetf ¢oadaftion o LvaReevir 1RV, GhordtRFIARAI1 € Ur I ent
breaki ng operation was perfornmed w thout any difficulty under the

short - ci r cuctirbenskoffig 50eat andn giotwiean Pa@itiorg®fofo .72 whi,chs lmrd -t ipilidted
current of 50 A and power factor of 0.7 which are stipulated under the
over cur r ent upderetheonversurseatd protedtionGfuse s tamdastis\dLII86,
short-circuit breaking capacity performnce
10 and showed the short-circuit breaking capacity performance
e - similar to that of the fuse in which an arc-extinguishing
material is used. Mofeover, in a repeated overcurrent
test, in which an exciting current equal to the rated -
current is repeatedly switched on and off for one second
15 ' in an alternate fashion, the conventional fuse 1n which
an arc-extinguishing material is used was fused after it
had been switched on and off eight hundred and fifty-two
times, while the high breaking capacity fuse of the present
- invention managed to endure the repeated energizations of
gJ 20 ten thousands times, without fusing.

As 1s clear from the above description, the high
breaking capacity fuse according to the present  invention
has a superior performance.

It should be noted that in order to form a space or
25 spaces between the inner wall surface of the main body 1 and

‘the 1id 7, and the outer surface of the tube 2, the cross
sectional shape of a cavity formed by the main body 1 and
~the 1id 7 placed on the'top'of the main body 1, and the

cross sectional outer surface shape of the tube 2 may be



simlar to that of the fuse in which an arc-extinguishing. material is used.
Moreover, in a repeated overcurrent test, in which an-exciting current
equal to the rated current is repeatedly switched on and off for one second
15 in an alternate fashion, the convent8 onal fuse in which an
arc-extinguishing material -is used was fused after it had been switched on
and of f ei ghtvanhoved types i fafy - shePesmestefReCbivadYhi ghMoxegieRy cdfaci ty
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ousands tines, w_thout fusj ar fromthe a
description, ®heahiRAlkiky ngt c&é’ak‘i’lcbrjf'i?gje Eﬂgﬁ?di‘”ﬁ‘g‘% aHe ﬂr"??@ﬁ%
i nvention haSiz@ S&PEEEOL nPEheo it Jdf tHwuhalibebodyetl.that in order to
forma space or 25 spaces between the inner wall surface of the main body
1 and the I'id 7, ‘and the outer surface of the tube 2, the cross sectional
shape of a cavi ty Thenp&dspnmammtmnlyhasamemhsles@ﬂb?ﬂal;eddéfliatlﬁe t op
of the main bodyy 1, o304 dfif, Cgesaawaﬂm' efitbinsHt' Afe-dPe Bhe! g  ube

2 may be " L5Pi 554 types pes, respect] Ve%% Mbr eover, it shoul d
be noted t hatwihd Qﬁuundecartop@betlzaﬁaya@éﬁl%ta #9914 figationg can

cylindrical .tybegerBreBaaks thitPaHE ddb c}féréﬂsthél theehtsofle of the nain
body 1. The present invention has been described in detail with reference
to a certain enbodi ment thereof, but it will. be understood that various and
nodi fications can be effected withi n the scope of the invention. '



‘9 CLAI MB * C. LM S* 1 A hi gh breaking capacity mcro-fuse
conprising: an insulating body havi ng' a wall of heat and

el ectriccally insulative material defining a cavity in the body air
electrically conductive termnals extending into 13'“"%'“”!“]“ h the
wal | of said body to respective ends of the term nal

termnal.s being spaced from one anot he€LABMSai d cavi t¥; © flsib

el enent _ extending - between - said term nals, one end of said fu5| bl e

el enent bei ng nmechani cal |y connected to one of said terminals in an

electri & | y leondéctiigh hreaking c«nneceuyt nicranfuseheoshds iorgl: of said
fusible el ement beblgg TRHSAHCEld Y By e%ﬁﬁﬂfhta{‘e vﬁgffr S sddetesygnal s

in an electri cz conductive relation there an insul ating nenber
of heat and ePEEFEFdSALLY ndnpydpkd vieniBaterials definingmasaravisyul B8ing
body and di sperRedbodysai d caV| ty thereof, said insulating nmenber having an

outer surface.and definin Pl e %d}ac%ei her et hr pugh, so as to be open
at two locations oft saP@*but e‘? urs %ti V8 kye part®igHn

out er surfaceeatendu.chgt nintet |s1gldierdmriqont1mﬁdum1tlnhewawhlmf S6fi (eaid

i nsul ating bo i es, L me LN ald
cavity, a reng%Sn ng re 19@{'%areg<§f§parfa{-'#é t%%légﬂineap%s’ur% % 81“

the termJ.nals being spaced from one another in said

cavity;

a fusible  element extending between said .
| terminals, one end of said fusible element being
Nt mechanically connected to one of said terminals in an

eledtrically' conductive relation therewith, and the
other end of said fusible element being mechanically
connected to the other of said terminals in an
‘electrically conductive relation theréwith; and
~an insulating member of heat and electrically
insulative material discrete from said insulating body
and disposed in said cavity thereof, said insulating
member -having an outer surface and defining a hole
extending therethrough so as to be open at two
locations on said outer surface, a relatively small
part of the outer surface of said insulating member
L contacting the wall of said insulating body in a manner
which fixes said insulating member in said cavity, a
remaining relatively large part of the outer surfacé_of
said insulating member being spaced from said
insulating body with a vacant space being left between
-- said insulating body and the remaining relatively large
part of the outer surface of said insulating member,
and said fusible element extending through the hole in
said insulating member, whereby when said fusible
element is fused, vapors emanating therefrom are
dispersed over an inner surface of the wall of said



said insul
with a vacan
remai ning re
menber, and

ating nenber being spaced from—sard—insulaiing body

t space being | eft between said insulati
| atively large part of the outer surfa ﬂ lm‘ r\“mn‘lng

said fusible elenent extendlfg throug Ienlnssaﬁd

|nsulat|ng menber, whereby when said fusible elenent .is fused, or
emanating tAasuledringr bodys pde£baingesadt | ﬁﬁ@#tﬁ’urf%@bdofrﬁllﬂatm Y of

sai d 10,
part of the
of said insu

fusi bl e. el em&.hhtex'fc%ﬂfneé safdhi pb1ér ealirogghapebiiich miseriat f ukes Hsle
im1, ac erised in that said body and said nenber are

clained in c
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nmade of ceraﬁﬁ@“ﬁﬁﬁﬂ éﬁ A-hi gh breaking capacity micro-fuse as
laim1, characterlsed in that said body conprises a box- shaped

mai n body hawi ng q\rﬁfgﬁs %r;,qdq}gcoa al Py rg{i@x%a'ﬂéeecfésclS@LHed PEhT

clainmed in ¢

term nal s
body, said r
In a cross s
cylindrical

bei ng I tud ends of sal d box-shaped

of
mai n

sdadm o1f, sthppastentped mhin bBay hapidy Hodsct ARl Fatfape
mcgré%é’dgabf‘ Segymiangagardallnsul ati ng menber being a

tube. 4. hlgh breaklng capaC|ty n1cro fuse as clalned |

3. A hlgh breaklng capac1ty micro-fuse as claimed in

claim 1, characterlsed 1n that. _

'said body comprlses a box shaped main body having
a recess, and a cover coveplng ss;d_recess,

said pair ofe terminals. "being provided at
longitudinal ends of said box shaped main body,

said recess of sald box shaped main body. hav1ng a.
rectangular shape in a. cross section of said main body;
and _ | R _ _

said insulating member being a cylindrical tube.

4. A high breaklng capac1ty micro fuse as clalmed in

claim 3, characterlsed in that sald box-shaped main

body, said cover and Sa;d 1nsulat1ng member are made of

ceramic material.

5. A hlgh breaklng capac1ty micro fuse as claimed in
claim 3, haracterlsed in that said 1nsulat1ng member
consists of a plurality of cylindr1cal tubes which are
disposed in serles in said recess of said box-shaped
main body.

6. A high breaking capacity micro-fuse as claimed in

claim 3, characterised in that partition walls are

provided internally at the longitu@inal end portions of
said box-shapedﬁmain_body so as tgfprevent the movement

n

~



-

: claim3, characterised- in that said box-shaped main bOdﬂl sai d cover

and sai d-insul ating menber are nade of ceranic materi.aL“llﬂl ‘IH |"'l "J“L
breakitng capacity mcro-fuse as claimed in claim3, char¥stersl et
said insulating nenber consists of a plutlhlity of cylindrical tubes which
are disposed in.series in said recess of said box-shaped nain body. 6. A
hi gh br eaki n®f c &5id t §ngndpsings anember aiifedai d i tidinakhdizecsdiosed in
that -partitépnsaval beox-shapdvidias vadgr nal ly at “the l.ongitudinal end
portiops, of said box-shaped main body so as to prevent the nmovenent of
sai d imsul ati ng nmenber in .a longitudinal direction of said box-shaped nmain
gody . b7d A.hi gA MRAKI bgeakiag tyapaci byl nderaHfismt sabbyaasially
escri be rei it r repce to . an ilLustrated jin t
acconpanyi ngQ%r avﬁ%@é&lged elflgrgln with %ef&seﬁéé SH& %r{dﬂ' '&%
illustrated in the accompanying drawings.




