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SURFAGE- MOUNT JLYPE M CROM NI ATURE ELECTRI C CURRENT FUSE BACKGROUJND OF THE

I RVENTI ON 1. " Fireld of the Invention 5 The present invention rel ates
fo amcromniature electric current fuse which can be nounted on the
surface of a printed circuit substrate to cope with mcromniaturiza- tion
technology of a circuit for electronics and high density of electronic

el enrents nounted on the CIrCUIt 10 2 - Eescrlptlon of Prlor Art The
fol |l owi ng surface-nount ectric cur fuses according

to a prior art have been g@?@ﬁggigp gﬁ; égggéﬁihgg Eﬁé?uﬁﬁlch has been
devel oped for the purpose of m dftea 8Fn a fusible part
conposed of | -gl g$?ﬁd on an insulating substrate and
'subsequentIB‘]A Gk E I TR uting this fusible part is enbedded
in alow nmeltingRoidicfass NHvdNadd ¢ material. Another exanple of micro
sized electric current Tuse which has been devel oped ainmed at a | ow cost is

20 consfructed sucihd htestdrteridvemdion M ad tina haeromamiatued bet ween

netallic electrodes by neans of bonding or the like, the fusible wire is

integral |y releeeriogaifmsentfyse Whisth ety ben ngiiaites manrvhie antfadee of

enbedded in the plastic material. However, since a surface-nmount type mcro
a printed cxrcult substrate - to cope with microminiaturiza-

tion technology of a circuit for electronics and high
density of electroniq elements mounted on the circuit.

10 2. Description of Prior Art

The following surface-mount type micro sized electric

current fuses according to a prior.art'haVe been developed.
One example is. that which has been developed for the purpose
of miniaturization, wherein a.fusible part composéd of

15 a metallic film is formed on an inéulating substrate and
subsequently, the metallic film constituting this fusible
part is embedded in a low melting point glass or plastic
.matefial. Another example of micro sized electric current
fuse which has been developéd éimed at a low. cost is

20 constructed such that after the fusible wire h;s been
connected between metallic electrodes by means of bonding
or the like, the fusible wire is integrally molded together
with a fuse body in such 5 manner as to be émbedded in the
plastic material; However, since a surface-mount type micro

25 sized electric current fuse having such a construction as
described above has been developed solely with a view to
miniaturization and'reduction of cost, the fusible part or-
the fusible wire (hérein%£5q£_collectively referred as

"fusible part") comes infotdirecéaé@atiit%Wi%h ?@ 5hSQ1§ting
F LY I ¥



25 sized electric current fuse having such a construction as descri bed
abéve has been devel oped solely with a view to miniaturization and

. reduction of cost, the fusible part or the fusible wire (hereinafter
collectively referred as "fusible part") cones into direct contact wth
an insulating -2- nmenber such as a plastic material, |low nelting point
glass or the like, resulting in an inabiFiBy-of the fusible part to

mai nt ai n thernal neutrality and poqr pre-arcing_tine-_curre
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circuit failure or roni c devi suc e heat is

directly abscgﬁg%bgglgﬁg%gdggyfgfﬂa%.naterlaI, resulting in a delay in
cutting off such an abnormal current and heating of the insulating nateri al

itself whixh the fusidie spidificdiNyCoruH avddhstiiction whecebgegnent |y,
a nore exoergl c action than necessary
_ fusible part comes into direct contact with the insulating
material requires a large amount of exoergic action since,
when Joule heat is generated at the fusible part due to
a flow 6f_abnormal current due to-circuif failure or the
10 like of an electronic device, such Joule heat is directly
absorbed by the insulating material,'resultiqg in a delay
in ecutting off such an abnormal current and heating of the
insulating material itself which the fusible part is in
contact with. |
15 . Consequently, a more exoergic action than necessary
for heating the fusible part is required so that the
internal resistance of the fusible element itself has to be
increased and as a result, under normal use conditions, the
electric loss on'the electric circuit caused by'the fusible
20 element alone.is con51derable and an exoerglc action of the
-fUSg element has to be 1arge. |
Another example of a microminiature electric current
_fuée which has been developea.in order to attain a higher
reliability is constructed such that, after electrodes have.
25 been disposed in and fixed to the casing, a fusible wire is
extended bétween the electrodes and soldered thereto and
after that the 6pening portion is tightly closed by means of

a lid. However, it has to.be pointed out that, according to



for heating the fusible part is required so that the internal resistance of
thes*fusible elenent itself has to be increased and as. a result, under

normal use conditions, the electric loss on the electric circuit caused by

‘the fusible 20 elenent alone is considerable and an exoergic action of the
fuse el enent has to be large. Another exanple of a nmicromniature electric

current fuse which has been devel oped in ordet to attain a hi gher

liability i d_such that, after el des_ have_ 25
i sposed i 1 and PEROLbO%IRE TaiREne THE) BRathid B o i e BT T ne
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tightly closed by neans o I't has to be pointe

according to  mag-chliBe"Bt i otisR! 8T LRE 4DSciNsé Dbocwads 41 tdiectrodes
el ectrodes, the difference in bulging of the solder upon solidification my

cause a variatieg thet hengtht 8pCeh8erusep1é i £é eCt 8068 Sa OprdthEen esgt h of
the fusible wire. Such a problemof 5 wvariation has yet to be solved. In
addi ti on, si%icevakrtathonehasnyebtneéd bensaluweé.or mcronm niature el ectric
current fuse according to a prior o :
In addition, since the above-mentioned miniature or
microminiature electric current fuse according to a prior
'art requires each component to be machined and assembled
'oné by one in a batch-type process and such méchining and
10 assembly work is difficult due to such components being
small or production is difficult to execute, costs have
- remained relatively high.
SUMMARY OF TﬁE INVENTION
An 6bjec£ of_thé present inventién is, therefore,
15 to provide a surface-mount type microminiature electric
current fuse which solves the problems pointed out above,
has a construction which allows easy manufacture, ninimizes
variation in pre-arcing time, aﬁd which is highly reliable.
In order to attain the object-mentioned abdve,
20 a surface-mount type microminiature eléctric current
fuse'acco:ding to the present.invention compriseS'a body
- having a subétantially rectanéular parallelepiped box like
configufation having two_dpposing shorter side walls, two
opposing longer side walls and a bottom part, said body
25 Dbeing made of a heat resistant, electrically insulating
material and haviﬁg resting porfions, each of which

extending from the inner surface of each of said longer side

walls of said body toward a space defined in said body and



art requires each conmponent to be machined and assenbl ed one by one in a
‘batth-type process and such machining and-10 assenbly work is difficult
due to such components being small or production is difficult to execute,
costs have remained rel atively high. SUMVARY OF THE | NVENTI ON An obj ect of
the present invention is, therefore, 15 to,provide a surface-nount type
m crom ni ature electric current fuse which solves the probl ens pointed out

above, has a cmiﬁté_%%éag ,@ﬂﬁﬁkﬁéﬁmu%%%e?? giulp'fgggs of

variation in pre-arcing ti \ 1ghly relrab I'n order to
attain the obj&eia NBsHdONash @A 1550 2 udiaee wiRent at YRe rTogr aitaLater e

electric current fuse according to the present invention conprises a body
havi ng a substeldcetddes asdspugitiare lnacansdlstinge dfben linkegeanf mgttaalien
havi ng two opposing shorter side walls, two opposing |onger side walls and
a bottom part,sheet dudlydidpdesd @theddbfshordteat sids staddts, ofl eatidi bakllyy
i nsul ating material and having resting portions, each of which extending
fromthe i fherandra abid gporkion gradm|af |phpat Fefdist@nts apd sdegtdgplly
toward a space, defjned in said bhody and . L .
insulating material, "the cross-section of said 1id portion
having a convex shape to be fitted in the opening of said
body. Each of said pair of metallic electrodes includes
a saddle part héving a saddle shape to fit onto the top
10 surface and the both side surfaces of said shorter side
walls of said body, and a fusible wire gripping part
extending from the end portion of said saddle part at
the side facing said space of said body within said space
with the width of said fusible wire gripping part: being
15 narrower. than the width of said end portion of said saddle
part under the condition that said saddle part of said
metallic electrode-is fitted onto said shorter side wall
of said body. The fusible wire gripping part has a first
sheet portion extending within said space, and a second
20 sheet portion which is bent and extends from said first
sheet portion in the direction different from the direction
. of said first sheet porfion extendiﬁg in said space and
cooperates.withfsaid first sheet portion so as- to grip the
end of said fusible wire. The pair of metallic electrodes
25 gripping the opposite ends of said fusible wire with said
fusible wire gripping part are respectively disposed at the

shorter side walls of said body so that the opposite ends of

said fusible wire are gripped by said fusible wire gripping



-4- forimng a stepped portion relative to the top surfaces of said | onger
side walls; a fusible wire; a pair of netallic electrodes respectively
consisting of an integral netallic sheet and di sposed at said shorter side
wal .s of said body; 5 and a |id portion made of a heat resistant and
electrically insulating material, the cross-section of said |id portion
havi ng  a convex shape to be fitted in the’oﬁeﬁing of said body. Each of

i d i f Il | d i | .saddl havi d
Shape 1o {10 ORETS %0 E5h tr SXEEprnea o PiBthorf -8 shrolbhodatactbiety
shorter side vadls f A Padly &?Le'adgﬁrftli%hblig Brbgsah! o egcﬂaéh sa&sn@; ng

fromthe end portion of said sad art at the"si cing said space o

sai d body withighsairh sPane siddadd1e evisdlily afias podthivsl Bke swhkengibppi ng
part being 15 narrower than the width of said end portion of said saddle

part under thes coseiticn slahta dowaddire lpasiveoftosahe RBpakuir€ace of
el ectrode-is fitted onto said shorter side wall of said body. The fusible

W re grippisng sqiat tldmeen dides twadliee tofp eratiido bodyt, e rahidn powht Hilats pldnepace,
~and a second 20 sheet portion which is bent and extends fromsaid first
sheet portion ¢f the epnes ipRrlioy @fmaid dkd merdilos: gren respeaitd velyst
sheet portion extending in said space and cooperates wi.th said first sheet
portion so as p}@p%ﬁi?ptyﬂg upper surfaces of said resting portlonn of
said body while an adhesive is applied so that said épade
of said body is sealed and said 1lid portion is fixéd to
10 said bédy. Each of said pair of metallic electrodes is
sandwiched and fixed by the inner surface of_said shorter
side wall and the end surface of said 1lid portion in the
longitudinal direction.
'Since the surface-mount type microminiature
15 electric current fuse according to.the present invention is
constructed.as described above, manufacturing and assembly
processes can be made continuous, thns allowing efficient
production. Accordingly, a considerable reduction in
manufacturing costs can be realized.
20 . The present invention has been provided to attain
a micro size surface-mount type electric current fuse which
can satisfy the requirements laid down in the world-wide
national standards required in the field of the surface-~
mount type microminiature electric current fuseé. A
25 surface-mount typé microminiature electric current fuse ‘
according to fhe present invention can attain thermal

neutrality of the fusible wire so that its variation in

pre-arcing time-current characteristic can be smaller



end of said fusible wire. The pair of netallic electrodes 25 gripping the
oppasite ends of said fusible wire wwth said fusible wire gripping part are
respectively disposed at the shorter side walls of said body so that the
opposite ends of said fusible wire are gripped by said fusible wire

gri ppi ng -5- parts so as to extend said fusible wire through said space
of said body. The lid portion is pressed tD &uch an extent that the flat

surface of said Iid portion is sunken to a |ocatiogn slj g E | o rel ative
to the top surfhe® &PY5°t§§FdSP6ﬁ§€F BPHRtWEYPE BECEITHTHD ‘%’ ‘B‘Eﬁh flat

| f th dlid d
Phe upper Sur { SOREON" SHER P&gPF%E'ﬂsOFP. Bhe-spPoafh rﬁf‘p&ﬁ“ﬂéﬁ%”‘n i St
's applied so tﬂl%takgﬂgd g%%%%ga hc% 'erg% 'timég%sdl FQesgﬁsdcéNerE’é’Iéﬁé)ﬁ

is fixed to 10 "sal said pair of neta ectrodes Is

sandw ched and nfl'a&%lbﬁatéa%el RAeLts4ESf aaerehtseugeghomamngl de pessignd the
end surface of said lid.portion in the longitudinal direction. Since the

surface-moust tsgre tHe hMiBromniatule etketiricCcanieant £hites accbe dusgdt o
the present invention is
for both direct current and alternate current circuits.
Furthermore, compared to a conventional type fuse capable
-qf maintaining thermal neutrality, a fuse according to the
present invention can'provide a complete enclosure, making
10 it possible to withstand against warm water waéhing which
takes the place of flon washing of-a circuit substrate to
prevent pollution.
The metallic electrodes can be mechaniqally fixed
énd electrically connected by soldering to pads of a_ciréuit
15 péttern on a circuit substrate. Further, the length of the
fusible wire can be ekactly maintained, and the fusible wire
can be reaaily and accuratély held in a floating condition
between the bottom surface of the body and the backside
surface of the 1id portion. As a result, any variation
20 in respect of the pre-arcing time-current characteristic
can be kept to a minimum. |
The surface-mount type mlcromlnlature electric
current fuse according to the present invention can meet
_wifh the condition stipuléted in Jépanese Regulation for
25 Electrical Appliaﬁces to the effect that the distance
-bétwgen the electrodes of a fuse to be used in an alternate
current electric path should be more than 1.5 mm and

a microminiatured but highly reliable electric fuse



constructed as descri bed above, manufacturing and assenbly processes can be
made conti nuous, thus allow ng efficient production. Accordingly, a

consi derabl e reduction in manufacturing costs can be realized. 20

The present invention has been provided to attain a mcro size _
surface-nount type electric current fuse w@ich can satisfy the requirenents

| aid down in the world-wi de national. standards required in the field of the

sur f ace- nouggoggggdnbﬁggggnEggggﬁte£89£££§08U££§nﬂ?fQﬁﬁfied\%ﬁnﬁp¥o the

surface-nmount type mcromniature electric current fuse accor

present invegl eneCaltarhdicB LOekBBL BAYt akbEy 8hrib8gtfasidblifesire so that
Its variation in pre-arcing tinme-current characteristic can be smaller -
-6-. than anprIEFeDESCRIZIZONDOR! THEPPRAWEINGSI ni ature el ectric current fuse
according to a prior art. In addition, the breaking capacity can be two
times as |large as cOhecaboseabndi otbarnpbfectsebndt features enf thses,
making it possible 5 for the mcromniature electric current fuses to be
used for Bot Hnyienddionc widdnbegeaeampzenab¥iousr bareihagtersfremrt her nor e,

conpared to a conventional type fuse capable o
a consideration of the following description taken in

cohnedtion with the accompanying drawings,fwherein:

Fig. 1 'is a perspective vieﬁ illuStrﬁting the
surface—mount.type microminiature electric current fuse.

10 according to a first preferréd embodiment of the present
invention;

Fig. 2A is the sectional view taken.along the line
A-A in Fig. 1;

Fig. 2B is the sectional view taken along the line

15 B-B in Fig. 1;

| Fig. 3 illustrates a pair of metallic eiectrodeé and
a fusible wire which are componénts of the surface-mount
type microminiature'electric current fuse according to the
first embodiment shown in Fig. 1, the opposite ends of the

20 fusible wire being shown as gripped by the pair of the
mefallic electrodeé:

Fig..4 is a perspective view showing a body which
is a componeht of the surface-mount type microminiature
electric qurrent fuse according to the first embodiment

25 shown in Fig. 1;

Fig. 5 ;s_a perspective view showing a 1lid portion

.which is a component of the surface-mdunt type miéro4

miniature electric current fuse according to the first



of maintaining thermal neutrality, a fuse according to the present

i nvention can provide a conplete enclosure, making 10 it possible to

w t hst and agai nst warm wat er. washi ng -whi ch takes the place of flon washing
of a circuit substrate to prevent pollution. The netallic el ectrodes -can be
mechani cally fixed and electrically connected by soldering to pads of a
circuit 15 pattern on a ecircuit substrate.8 Further, the | ength of the
fusible wire can exgc t% mai, nt |ned and the fusible wire can be readily
and accur at el ¥R &mFH ﬁggt?ﬂg &SndFtlon bet ween the bottom surface of

the body and the baC%igt SSH%f%CgeQEgéﬁﬁlbédvEQ&téﬂBW1€G ﬁhéeﬁgAﬂ r ¥

variation 20 in respe of rcing tine-current~characteristic can’

be kept' to a rHdycmbTy e thid baceabBURbuh¥PRyPECMOBYBIhAYABuLE CE1dd€ric
current fuse according to the present invention can neet with the condition

sti pul ated |nchmr@m&sEuBegub&braan§Ot025heEEeehtléﬁbodpﬁénanﬁnéwﬁolﬁhe
effect that the distance between the el ectrodes of a fuse to be used in an

alternate Surr®dg. dlsectric path should be nore than 1.5 nm and a
m cromniatured but- highly reliable electric fuse
, Fig. 7 illustrates how the surface-mount type
‘microminiature .electric current fuse shown in Fig. 1 is
fixed and electrically connected for use by soldering to
pads of a pattern fbrméd on a printed circuit substrate;
10 ' Fig. 8 is a perspective view showing a surface-mount
‘type microminiature electric éurrent fuse accérding to
a second embodiment of the present invention;
Fig. 9 illustrates a pair of metallic electrodes and
a fusible wire which are coﬁponents of the surface-mount
15 type microminiature electric fuse according to the second
embodiment of the present invention shown in Fig. 8, the
opposite end portions of said fﬁsible wire being shown as
gripped by the pair of the metallic electrodes; and
Fig. 10 is a perspective view showing how the
20 surface-mount type microminiature electric curfent fuse
according to the second embodiment of the present invention
shown in Fig. 8 is fixed and electrically connected for
use by soldering to pads of a pattern formed on a printed

circuit substrate.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
now be.explaihed by referring to the accompanying drawings:

Through the drawings, same reference numerals designate



-7- provided by the present invention can be applied to any of the
alternate current and direct current circuits. BRI EF DESCRI PTI ON OF THE
DRAW NGS The above and ot her objects and features of the 5 invention wll
becone nore obvious hereinafter froma consideration of the follow ng
description taken in connection with the accgnpanying drawi ngs, wherein:

Fig..1is a perspective view illustrating The Surface-nount type
m crom ni ature, %&cag curgea& fusg émen cordlng to a first preferred
enbodi nent of the pres nt |nven 5n A is the sectional vi ew t aken

along the line A-A inghi 1, FlLg | ken the
line 15 B-B in Fig. 1F P?gl %Slb Bg %%g&b@pi?%& ?Q%gﬁgkg%&hglgc?gggggeand

a fusible wirenshingh t3pR eaeRendnlistake! BeebitriaCceuFRuRk EUBE according
m crom niature electric current fuse according to the first enbodi nent

shown in Fig. Io teheiomiopricfesnedd embodém2ntf ofi khe piresebei higvehtionas
gripped by the pair of the nmetallic electrodes; Fig. 4 is a perspective
vi ew show n§ a Righy 2&hiish the sectripogdntview ttakesu plloog- rbb@ntllnypé -A in

m croni ni ature
Fig. 1 while Fig. 2B is the sectional view taken along the
line B-B in Fig. 1. Fig. 3 illustrates a pair of metallic
eleetrodes and a fusible wire which are components of the
surface-mount type microminiature electric' current fuse

10 according to the first embodiment of the present inventien
as shown in Fig. .1, the opposite end portions of said
fusible wire being iilustrated.as gripped by .the pair
of metallic electrodes. 'Eig. 4 is a perspective view
of a body which is a component of the surface-mount type

15 microminiature electrie current fuse according to the first
embodiment as shown in Fig. 1. .Fig.'5 is a perspective view
of the lid portion which ie a component of the surface-mount
type microminiature electric current fuse according to the
first embodiment shown in Fig. 1. Fig. 6 is a perspective

20 view illustrating the mannef of assembly of the surface-
mount type microminiature electric current fuse according
to the first embodiment as shown in Fig. 1.

In Figs. 1 and 2, the reference numerals 1

designates a body made of a heat resistant and electrically

25 'insulatihg materia; such as ceramics or the like and having
a rectangular parallelepiped box-like configuration, the
reference numeral 2 a pair of metallie electrodes attached

respectively to each of the shorter side Walls of the body 1



etectric current fuse according to the first enmbodiment 25 shown in Fig.
1l; Fig. 5is a perspective view showing a lid portion which is a conponent
of the surface-nount type micro- mniature electric current fuse according
to the first, -8- enbodi nent shown in Fig. 1, Fig. 6 is a perspective

vi ew showi ng the manner of assenbly of the surface-nount type. : :

m crom ni ature, electric current fuse acCoFdFﬂg'to the first enbodi men

h in5 Fig, .1 Fi 7 ilJustrat th f - t t
i o o ni at ur e 927 BeRPCEE PR g £ arSrpRtd Fhadt. e T ERsg g numeral
electrically angegggd 5PE1 85 e Sé’%d&rl'{_é%?t t%eé’fé’@ar?é Fhd i} 1fgngd on
a printed circuit su sPrate 18 ) I'S" a perspective View

showing a surf apenNBYRhg! ¥REeF1 &1 OBhOh 4T Sofhfd rdfa GHdRa feésEsaccor di ng
to a second enbodi ment of the present invention; Fig. 9 illustrates a pair

of metallic el eat thdespaning H8Sthé eoddy €1 WhtlEd) e fo it Mfineradl 4 e
surface-nount 15 type mcromniature electric fuse according to the second
5 adhesive material for adhering and fixing the 1id portion 3
to the body 1 and hermeticélly enclosing the interior of the
body 1, and the reference numeral 5 a fusible wire extended
in the space 6 of the body 1 with the opposite end portions
gripped by the metallié electrodes 2.

10 Referring to Fig. 4, the body 1 is consisted of two‘
opposing shorter side.walls 11, two opposing longer side
~walls 12 and a bottom part 13. The inside surface of the

respective longer sidg'walis 12 includes resting portions 14
which extends toward the space 6 5f the body 1 and provided

15 stepped portions relative to the top surfaces of the longer
side walls 12.

Référring to Fig..3, and Figs. 2A and ZB,.the
metallic electrodes 2 are respéctively made of an integral
metallic sheet. Each electrode 2.includes a saddle part 21

20 having a saddle;shéped configuration adaptable to the top
surface and the opposite side surfaces of the shorter side
wall 11 (Fig. 4) of the body 1, and a fusible wire gripping
part 22 adapted to grip the end portion of the fusible wire
5. The width of the.first portion of the saddle part 21 to

25 be rested on the top surface of the shorter side wall 11 of
the body 1 is equal to the width of the second portion of
the saddle part 21 to be in contact with the outer surface

of the shorter side wall 11, but the width of the third



enbodi rent of the present invention shown in Fig. 8, the opposite end
portions of said fusible wire being shown as gripped by the pair of the
metallic electrodes; and Fig. 10.is a perspective view show ng how the 20
surface-nmount type mcromniature electric current fuse according to the
second enbodi ment of the present invention shown in Fig. 8 is fixed and

el ectrically connected for use by solderiﬂd'rb pads of a pattern formed on

3 printed oi eyl SUbS ale s 2 DESCR B QY G2 THE PREEERRED, EVBOD VENTS

Preferred e nts of "the present invention w be exp airned by
referring ! o {hifAGARALY JH AWl Terl Widtoa01° 19" 3¢ 8481182 M nan
reference nuneral s designhate -9- 1dentical or simlar elenents. Fig. 1

IS a perspectinee wicdih idf UsHd HPdVe -Inetidiloerr JEdNd PR iBnG OFhBl @hyikg
el ectric current fuse according to a first preferred enbodi nent of the
present i nverndomitiord offi the Xaddild are @1 dralsoriadwangiedn rallardveheol ithe
- AAAin Fig. 1 while Fig. 2B is the sectional view taken along the line B-B
in Fig. 15 Figpcand |parsticn esf ahpnigaddlamgiaxdt i21 that it is positioned
centrally of the shorter side wall 11 when the saddle part.
21 is attached to the shorter side wall 11 of the body 1.
The third portion of the saddle part 21 is provided with
a first sheet portion 221 which is bent substantially
10 normal to the secoﬁd portion of the saddle part 21 from the
opposite end to the seéond portion and extends in the same
direction as the second portion of the saddle part 21. The
width of the first sheet port 221 is same as that of the
third portion.. A second sheet portion 222 extends frqm one
15 end of the first sheet portion 221 in the width direction
before work is made on the second sheet portion in order to
grip the fusible element 5. The second sheet portion 222
is bent from the end portion of the first sheet portion 221
in a manner to grip the end of the fusible wire 5 élaced
20 .on the first sheet portion 221 and iaid on the first sheet
portion 221. By'means of.thié work, the end of the fusible
element 5 is gripped between the first sheet portion 221 and
the second sheet portion 222 and secured to the metaliic
electrodes 2. The size of the second sheet portion 222 is
25 'substantially same as thaf of the first sheet portion 221;
Referring to Fig. 5, the l1id portion 3 has the cross
section of a convex shaped configuration. The 1id portion 3

is of such a size as to be fitted in the opening of the



el ectrodes and a fusible wire which are conponents of the surface-nount
type mcromniature electric current fuse 10 according to the first

enbodi ment of the present invention as shown in Fig. 1, the opposite end
portions of said fusible wire being illustrated as gripped by the pair of
metallic electrodes. Fig. 4 is a perspective view of a body which is a
conponent of the surface-nount type 15 mcrbfiniature electric current fuse

e L8 L0, e o IR 8 IR, o i, Bt -

per spective vi S a conmponent

surf ace- nount 4y0SsELECAI A HE WGP © AIGiERIn (W TsarCer dichd hoal he

first enbodi nent s In Frg. 6 is a perspectiv Vi ew

il lustrating thsropones wis agse @yt dutfiessdFaGR: thUpdoi®e sides of
m crom niature electric current fuse according to the first enbodi nent as

shown in Fig. thel prétpaded poitfon ) hthd ef lertenner fadey @ls bkides resakds oh
body made of a heat resistant and electrically 25 insulating material such

as ceram csd or théeuppér sudfdces ngf athe atesigingrpgdriain dldepipatebbodyi Re
configuration, the reference nuneral 2 a pair of metallic el ectrodes
attached respevhenethet bidapereion iz thofterediantadiies afening loddjhe
. body 1..
Next, reference is made to Figs. 3 and 6. An example
of manufacture and-assembly of the surface-mount type
10 microminiature electric current fuse according to the first
preferred embodiment will be explained. A pair 6f metallic
electrodes 2 are continuously press worked in the form of
a frame. It is to be noted that the spaced-distaﬁce befween
a pair of metallic electrodes 2 is decided to be same as
15 that between the opposite shorter side walls 11 of the
body 1. 1Ih this condition, the respective end bortions of
the quible wire 5 are placed on the firét sheet portion 221
of thé respective metallic electrodes 2, the second sheet
portion 222 is folded to be laid on the first sheet portion
20 221 to grip the end portions of the fusible wire 5. This
step is executed as a continuoué process. The.bodies 1 are
pPlaced to one another in a manner as the longer side ‘walls
12 thereof areladjacent to each other and also ih a manner
as the spaced distance between two adjacent bodies are
25 mated'ﬁith the spaced distance between two adjacent sets
of metallic electrodes 2 pairs with the fusible wires 5
respectively gripbed thereby. ‘The saddle parts 21 of the

pair of the metallic electrodes 2 having the fusible wire 5



< 10 - .and made by working a netallic sheet, the reference nuneral 3 a lid
poftion made of a heat resistant and electrically insulating material such
as ceram c and adapted to fit in thé opening of the body 1, the reference
nuneral 4 an 5 adhesive material for adhering and fixing the lid portion 3
to the body 1 and hernetically enclosing;tgﬁ interior of the body 1, and
the reference nuneral 5 a fusible wre extended in the space 6 of the body

1 with the opggg;,bgfaegggs}%%g;gga ShERPEY cBYq! BRHELAL iaggslsfeérgﬂ frér 10

Referring to IS consiste WO op I ng Shor si de

wal I's 11, tWDsQBEO%bﬂqS|QQQQE_%héebB@&|§'éﬂdaﬁﬂxéd@gtheﬁhﬂéét 18nede
I nsi de surface of the respective |longer side walls 12 includes resting

portions 14 whitelpsextrengerifovaed tbecoptiaubusf pibeebsdy.l andtpeosbdede 15
st epped portions relative to the top surfaces of the longer side walls 12.
Referring to Efgthis atephi dhe ZAsdbde?2Birehé ast eklteodetledhr tHessBaaeeb
respectively made of an integral netallic sheet. Each el ectrode 2 includes
a saddl e part ofl the bedvnd drsaddileatingpeondsifiogur alest, adapshown Lo the
top surface and the opposite side surfaces of the shorter side wall 11

(Fig. 4) of tfHd%body FheamFotrudedysdds P FhepdifgPpation23adgpPel L8 grip
th'e- end porti Q!:r}leOfo;}erﬁeirIgu%tb I1: ewbrcfay 1 and pressed to such a degree as

the flat surface of the lid portion 3 is slightly sunken
relative to the top surfacg of the longer side wélls 12 of

10 +the body 1. At this time,.eadh'of the third portions of the
saddle parts 21 of fhe metallic eleétrodes 2 is sandwiched
by the inner surface of each of the shortef side walls 11
.of the body 1 and each of the end surfaces 32 (see Fig. D)
of the 1lid portion'S and fixed therein. Also, the flat

15 sﬁrfaces 31 are respectively rested on the upper surfaces of
the resting portion 14 of the body 1. As éhown in Figs. 2A
and 2B, as the flat surface of the 1id portion 3 is pressed
to a position where the flat surface is slightly sunken
relative to the top surface of the longer side walls 12 of

20 the body 1, a shallow recess will be provid;d and when an
adhesive material 4 is applied to the shallow recess or thé
flat surféce of the l1lid portion 3, the adhesive material 4
méy fléw_into the clearances between thé_side surfaces of
the 1lid portion 3, and the longer side walls 12 of the

25 body 1 and the third portion of the saddle part 21 of the
metallic electrodes 2, and between the flat surfaées 31
of the 1lid por?ion 3 and the upper surface of the resting

portion 14, and are solidified to fix these adjacent



57 The width of the first portion of the saddle part 21 to 25 be rested on
the"top surface of the shorter side wall 11 of the body 1 is equal to the
wi dth of the second portion of the saddle part 21 to be in contact with the
outer surface of the shorter side wall 11, but the width of the third
portion of the saddle part 21 to be in conhﬁft with the inner surface of

the shorter side wall 11 is smaller than 1 wi dt h of the above-nenti oned

second portio ird t dl a kS G0 r d
el ative to treomtnedtd § B el HndddietR InlAbhabt ok ek BBEF

posi tioned centddlbey ghsit&SRPIdRI1ed.0€ sHilde theVBBBvehfeptddhaapart 21 is
attached to the shorter side wall 11 of the body 1. The third portion of

the saddl e parprddessepreni dag audil v didsiiteshegichpednitanudds plRoelskesbhent
substantially 10 normal to the second portion of the saddle part 21 from

t he opposite epdodwuctirei seamrd hrdrilemaadd extends in the sanme direction as
the second portion of the saddle part 21. The wdth of the first sheet port
221 is san® as that ofighe’ thikuptpmtasthe nanneandns whdchpdhei surfage-
extends fromone 15 end of , the first sheet portion 221 in the width

di rection bef oPRURBr kYRR PAFPHNIHILE GHRF IS CYTFM oISt SPAYP to

in Fig. 1 is fixed and electrically donnected for use by
soldering to pads of a patﬁéfn formed on a printed circuit
substrate. In Fig. 7, the reference numeral 100 designates
10 the surface-mount type microminiature electric current fuse
shown in Fig. 1, the reference numeral 50 a printed circuit
substrate, and the reference numeral 52 pads.
Fig. 8_is a perspective view illusfrating a surface-
mount type microminiature electric current fuse accoiding
15 +to a second embodiment of the present invention. fig. 9
illustrates a pair of metallic electrodes and a.fusible
wire which afe components for the surface-mount type micro-
miniature current fuse according. to the second embodiment
of the present invention'shoﬁn in Fig. 8, the glectrodes
20 and fusible wire being illustrated in such a state as the
opposite ehds of the fusible wire are gripped by the.pair.of
metallic electrodes. Fig. 10 is a perspective view showing
.the manner in which the surface-mount type microminiature
electric current fuse according to the second embodiment
25 of the present invention shown in Fig. 8 is fixed and
electrically connected for use by soldering to pads of a
pattern formgd on a printed.circuit substrate. in Fig. lQ,

the reference numeral 102 designates the surface-mount type



grip the fusible elenent 5. The second sheet portion 222 is bent fromthe
end: portion of the first sheet portion 221 in a manner to grip the end of
the fusible wire 5 placed 20 on the first sheet portion 221 and laid on
the first sheet portion 221. By neans of this work, the end of the fusible
element 5 is gripped between the first sheet _portion 221 and the second
sheet portion 222 and secured to the netall 't el ectrodes 2. The size of the

second sheet gyt of 222420 251 5UPRL A0LLALLY AP Sfobialn id N i s!

sheet portion 221 erring to id portion 3 has tThe cross.

section of a convex Shﬁ@eéﬁ@a{—éﬂaéaéf%heTés@céMi aBdd ORerst | Srad such a
size as to be fitted in the opening of the - 12 - body 1 in-the

condition i n wbhehfihetnenbbliifient eLéroes thargorntiae hefl tige tietdiodyc 1. As
shown in Fig. 2, the lid portion 3 has the flat surfaces 31 at the opposite
si des of the pedéectdedepdrwhiboh theih| edontact aeitsh 3thdeduger esuetbam &F t he

upper surfaces of the restlng portion 14 of the bodg 1 when the |lid portion
3 is fitted ontbet hospeni addef wahd bbdgf 1thaekedyr bf extenres|as nfgre a9 to

Figs. 3 and 6. An exanple . _
the bottom portion of the body 1 and further bent to extend

along the bottom portion to a part of the bottom-portion,
the 1id portion 3 is made of a transparent insulating
' material, the adhesive material 4 is transparent and

10  that the portion of the.fuse to be soldered to a printed’
substrate is located.at the side of the bottom portion of
the body 1 rather than at the side 6f the opening of the
body 1 as in the case of the first embodiment. Otﬁer
aspects than the above are same as those of the first

15  embodiment. When the 1id portion 3 and the adhesive
.material 4 are transparent, the interiof of the body 1
can be observed froﬁ the outside as éhown in Fig. 8 and
whether the fusible wi;e 5 is'propér;y exﬁended of not
can be readily decided. .

20 The continuous working and assembly processes of the
surface-mount type microminiature electric current fuse
according to the second preferred embodiment are identical
or similar to those processes of the first embodiment as

described above.



‘of manufacture and assenmbly of the surface-nount type 10 _micrerimiature

el'ectric current fuse according to the first. preferred enbodi ' ml
explained. A pair of metallic electrodes 2 are conti nuous\ll“m;‘@‘“‘“‘“ n
the formof a frane. It is to be noted that the spaced di oemnweén a

pair of netallic electrodes 2 is decided to be sanme as 15 that between the

opposite shorter side walls 11 of the bo'dylﬁl.,' In this condition, the

respective e rid ﬁ{ d f usi bl e-wire 5 are placed on the first sheet
portion 221 Q&Iﬁze rg{sh%ec%vg%rret allic electrodes 2, the second sheet

portion 222 ip fol ded 3 fRd-Rdhndn ts@% ficsbmiRegkuper bi@BtRc EdArdRearip
the end portions of the fusible wire™5.- This step is executed as a

conti nuous pregss comdridiadj:es 1 are placed to one another in a manner as
the I onger side walls 12 thereof are adjacent to each other and also in a
manner as the spaced dcsivaieyirgg weesubstanddiaddgnrebsdngelare 25 mated with
t he spaced di stance between two adjacent sets of netallic el ectrodes 2
pairs with tHearakiglepiged e dddee qonfdigprgtiiopedaviagefyo Jreosdadl e
parts 21 of 10¢ PAL Qlad Wil 214 opposing Jonger 9148 Wad16"3ng & e ®
- 'é bottom part, said body being made of a heat_resistant;
electrically insulating material and having resting
‘portions, éach of which extehds from the inner surface
10 of each of said longer side walls of said body toward
a sﬁace_defined in said body and forming a steppedlportion
relative to the top surfaces of said longer side walls;
a fusible wire;
a pair of metallic electrodes respectivély consisting
15 of an integral metallic sheet and disposed at said shorter
side walls of said body; and |
a 1lid portion-madé of a heat resistant and
electrically insulating material, the cross-section of séid
1id portion having a convex shape to be fitted in the
.20 opehiﬁg of said body; and wherein
each of said pair of mefallic electrodes includes
a saddle part having a saddle shape fo fitted onto the ‘
top surface and the both side surfaces of said shorter
side'walls of said body, and a fusible wire gripping part
25 extending from the end portion of said saddle part at the
side facing said space of said body within said space with

the width of said fusible wire gripping part being narrower

than the width of said end portion of said saddle part



gri pped.thereby are then fitted onto the opposite shorter side walls 11 of
the:body 1 and fixedly nounted. These steps are p'erforrredmﬁlﬁmm&muﬂ“
processes. In the course of this step, the fusible wire 5 1Ll b
the space 6 5 of the body 1 in a floating condition. Next, &s Shown i n

Fig. 6, the protruded side of the lid portion 3 is put in the opening of
the body 1 and pressed to such a degree das khe flat surface of the lid

ti 3 i | i ghtl K .l at | to.the t f f t I r sid
bl | 5712 of " 1OMARE (5 CEAIRCIER ShAE 5o 10 Ragte, RE-nbf B PBRE LGRS he

ddl t t gl I ' l3ch he_i
Suriace of cacharti e Sy RN RS, SrbhRR R o Y gk Eantar e

end surfaces 3 dpee Fig. 5) of the lid portion 3 and fixed therein. Al so,
the flat 15 surfaces 31 are respectively rested on the upper surfaces of

the resting portion ldaif fuadiedwike AFiphdny ipardt Gas 3Afardt2Bheas the
flat surface of the |lid portion 3 is pressed to a position where the flat
surface i s5sl ighttiors skeendigicgamivdiio sdid tspaceyr faade aosecbad| shgertt si de
walls 12 of 20 the body 1, a shallow recess will be provided and when an
adhesi ve nat erpeitipn whigh il hant mnd eutiends &ness s@id fdretasheeitf ace of
the lid portion 3, the adhesive material 4 may flow into the cl earances

between the siRREEIMD aksthy direqhiphALGiGTent f7Pn 9 SHFertdrde wal s

12 of the of said first sheet portion extendiﬁg in said space and

cooperates with said first sbeet portion so as to grip
10 the end of said fusible wire;
said pair of_metallic electroaes gripping the
opposite ends of said fusible wire with said fusible wire
gripping part are respectively disposed at the shorter side
walls of said body so that the opposite ends of said fusible
15 wire are gripped by said fusible wire grippind parts so as
to extend said fusible wire through said space of said body:
said 1lid poffion is pressed to such an extent that
the flat surface of said 1id portion is sunken to a location
slightly lower relative to the top surface of said longer
20 side walls of said bédy, and both flat pianes of the convex
| . poition of said lid portion are respectively placed on the
upper surfaces of said resting portions of said body while
an adhesive is applied so that said-space of said body is
sealed and said lid portion is fixed to said body; and
25 each of said pair of metallic electrodes is
sandwiched and figed by the inner surface of said shorter
side wall ana the end surface of said 1id portion in the

longitudinal direction.



25 body-1 and the third portion of the saddle part 21 of the .cta H-e

el ectrodes 2, and between the flat surfaces 31 of the lid p

upper surface of the resti ng portion 14, and are solidifi ed mmgwjmﬂ
adj acent - 14 - components. As the consequencé, the spaces=

1 can be positively sealed. Since the above-pentioned processes can be
easily executed with continuous processes; ]pgg'tlucti vity can be enhanced. 5

Fig. 7 illustrates t man hthe surface- mount .type
m croni ni at ur e?el ect plgcsucruér]arce%tm u\tljws?ce &Nﬁm’croll—nmlafur? F’l?é%r&ﬁdcurrent

electrically Cﬂwg%fdcfﬂmé@%p?l%‘lngﬁr I"ﬁ% %g%hofofatﬂgt Fg%gégggngq on

a printed circult strate erence numer a

desi gnates 10 $4£d SsEdRLE-pExeY J/ R iE Grréiialrllia,t 1R cArRelds alggb@.%at aftuse
shown in Fig. 1, the reference-nuneral 50 a printed circuit substrate, and
the reference theesatedZsidslsof Bgid SHoartePariseeadlls \Wewalildl vetpat i ng a
surface- nount type mcromniature electric current fuse according 15 to a
second enbddi nextends tte e dwittom\patt @f dEigl @dy Iadstngaseidasparlte@f
metallic electrodes and a fusible

side wall and is bent at said bottom part, further extending
along said bottom part to a part of said bottom part, and

said 1lid portion and said adhesive are transparent.



wire which are conponents for the surface-nount type mcro- mniature
current fuse according to the second enbodi nent of the present invention
shown in Fig. 8, the electrotdes 20 and fusible wire being illustrated in
such a state as the opposite-ends of the fusible wire are gripped by the
pair of netallic electrodes. Fig. 10 is a perspective view show ng the
manner in which the surface-mount type mTtréhiniature electric current fuse
according to the second enbodi nent 25 of the ﬁresent invention shown in
Fig. 8 is fixed and eIectri§HBFQCg’Eg¥EF aY?g E§§°§$F§6T3%Fing to pads of
a pattern formed on a printed cir g 55%59? %@NTIE Fg. 10, the reference
nunmeral 102 desd A %H%PB& S0 t type .- 15 - mcromniature
electric curr Se—éﬁgmm—rn—ggbrggg— he difference of the second

enbodi nent fromthe fay Sl ' t 11~S of pRLt: | f Lot | ],

el ectrode 2 which i51%%ﬁﬁgﬁgggﬁhﬁﬁgﬁlFﬁgl%%%gkhgﬁrgggEBgPBSatEgsgﬁ%?ttéfe
side wal | %1 aird hectuuhedl toxittrdopposide dhdeOothe BBkl-2HkBOEhaAPAd OhodiPe
body 1 and further bent to extend along the bottomportion to a part of the
bot t om porti organd hehd ild P @drtdeons iisS predsed to bhakxgenhenbfi baihgti ng

slightly sunken relative to the upper surface of the body.
Then adhesive is applied.tb the lid portion to fi# the lid
portion to the quy to seal the interior of the body. The
10 fusible wireﬁis extended in the interiér of the body in a
floating condition. Thus, such a construction allows an
easy manufacture, eﬁables variation of pre-arcing time-
current characteristic to be kept to minimum, and brings

about a high degree of reliability.

'FIGURE 6



materiak, the adhesive material 4 is transparent and 10 that the portion
of the fuse to be soldered to a printed substrate is |ocated at the side of
the bottom portion of the body 1 rather than at the side of the opening of
the body 1 as in the case of the first enbodi nent. O her aspects than the
above are sane as those of the first 15 -I(aﬂbodi ment. \Wen the |lid portion
3 and the adhesive material 4 are transparent, the interior of the body 1
can be observed fromthe outside as shown in Fig. 8 and whether the fusible-
wire 5is properly extended or not can be readily decided. 20 The
conti nuous working and assenbly procF?'%o t he surface-nount type '
m crom niature electric current fuse®a dfng to the second’preferred
enbodi rent are identical or simlar to those processes of the first

enbodi ment as descri bed above. VWHAT IS CLALMED | S: 1. A ‘
surface-nount type mcromgiature electric currgnt fuse conprising: a body
having a substantially re gular 8 parall (?/é%soed box |i ke configuration
havi ng two opposi ng A : : _
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shorter side walls, two opposing |longer side walls and a bottom part, said
body bei ng made of a heat resistant, electrically insulating material and
havi ng resting portions, each of which extends fromthe inner surface 10
of each of said |longer side walls of said body toward a space defined in
said body and form ng a stepped portion rgygtive to the top surfaces of
said longer side walls; a fusible wire; a pair of netallic el ectrodes
respectively consisting 15 of an integral netallic sheet and di sposed at
said shorter side walls of said body; and a lid portion nade of a heat
resistant and electrically insulating material, the cross-section of said
lid portion having a C?EWF szgge to be fitted in the 20 opening of said
body; and wherei n eachfof gai air of mallic el ectrodes includes a
saddl e part having a saddl e shape tgafrfted onto the top surface and the
both side surfaces of said shorter g wal l s of said body, and a fusible

A body within said space with the width
of said fusible wire gripping Hae % Ng nagrower than the width of said

2



- 17 - under the condition that said saddle part of said netallic el ectrode
is fitted onto said shorter side wall of said body; said fusible wire

grd ppi.ng part has a first sheet 5 portion extending within said space, and
a second sheet portion which is bent and extends fromsaid first sheet
portion in the direction different fromte,-{f direction of said first sheet
portion extending in said space and coop B es with said first sheet
portion so as to grip 10 the end of said fusible wire; said pair of
metallic el ectrodes gripping the opposite ends of said fusible wire with
said fusible wire gripping part ar £speckj vel y di sposed at the shorter
side walls of said body so that thp sge ends of said fusible 15 wre
are gripped by said fusible wire gripping parts so as to extend said
fusible wire through said space of gaid body; said lid portion is pressed
to such an extent that the flat sy#ace ofg said lid portion is sunken to a
| ocation slightly |ower relative 8 t@p surface of said | onger 20 side
wal | s of said body, and both fl g S

portion are respectively plAcep




upper surfaces of said resting portions of said body while an adhesive is
appl'ied so that said space of said body is sealed and said lid portion is
fixed to said body; and 25 each of .said pair of netallic

el ectrodes is sandwi ched and fixed by the inner surface of said shorter
side wall and the end surface of saidli(% prtion in the |ongitudinal

di rection. -18- 2. A surface- nount 5pe m crom ni ature electric
current fuse as claimed in Claim1 wherein each of the portions of said .
saddl e parts of said netallic electrodes disposed at the outer side of said
shorter side walls of said body 5 extends to the bottom part of said body
al ong said shorter si wal land i s bent at said bottopapart, urther
ext endi ng al ong sai ng? fo art to a part of said bot arg and said
lid portion and said adhesive are transparent. :

2




