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SURFACE-MOUNT TYPE MICROMINIATURE
ELECTRIC CURRENT FUSE

BACKGROUND OF THE INVENTION

1. Field of the Invention

Thé present invention relates to a microminiature
electric current fuse which cah be mounted on the surface of
a printed circuit substrate to cope with microminiaturiza-
tion technology of a circuit for electronics and high
density of electroniq elements mounted on the circuit.

2. Description of Prior Art

The following surface-mount type micro sized electric
current fuses according to a prior.art'haVe been developed.
One egample is. that which has been developed for the purpose
of miniaturization, wherein a.fusible part composéd of
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
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 a manner as to be embedded in the
plastic material; However, since a surface-mount type micro
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 info“direcéaésatiit%wi%h ?@ fhsulting
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-member such as a plastic material, low melting point glass

or the like, resulting in an inability of the fusible part
to maintain thermal neutrality and poor pre-arcing time-
current éharacteristics.

~ More sﬁecifically, such a construction whereby the
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
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. |

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

element alone is considerable and an exoergic action of the

- fuse element has to be 1arge.

Another example of a microminiature electric current

_fuée which has been developed.in order to attain a higher

reliability is constructed such that, after electrodes have.
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
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the method of soldering the fusible wire to the electrodes,
the.difference in pulginé of the solder upon solidification
may cause a variation in the distance between the electrodes
or the length of the fusible wire. _Such a problem of
variation has yet to be sqlved.
In addition, since the above-mentioned mihiature or

microminiature electric current fuse according to a prior

art requires each component to be machined and assembled

one by one in a batch-type process and such méchining and

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,

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,
a surface-mount type microminiatufe eléctric current

fuse according 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
being 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
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forming a-stepped'portion_relative to the top surfaces of
séid longer side walls; a fusible wire; a pair of metallic
electrodes respectively cohsisting of an integral metallic
sheet and disposed at said shortef siae walls of said body;
and a 1id portion made of a heat resistant and'electrically
insulating material, the cross-section of said lid'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
surface and the both side.suffaces 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
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 séid shorter side wall
of said body. The fusible wire gripping .part has a first
sheet portion extending within said space, and-a second
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

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
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parts so as to extend said fusible wire througn said space
of said body. . The ;id'portion is pressed to such an extent
that the flat surface of said 1lid portion is sunken to
a locafion slightly lower relafive to the top surface of
said longer side walls of said body, and both flat planés
of the convex portion of said 1lid portion are respectively
placed on the upper surfnces of said resting portions of
said body while an adhesive is applied so that said épade
of said body is sealed and said 1lid portion is fixéd to
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
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.

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
surface-mount typé microminiature electric current fuse ‘
according to the present invention can attain thermal
neutrality of the fusible wire so that its variation in

pre-arcing time-current characteristic can be smaller
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than any other surface-mount type microminiature electric -

current fuse according to a prior art. In addition, the
breaking capacity can be fwo times as.large as conventional
microminiature electric current fuses; making it possible
for the micfominiature electric current fuses to be used
for both direct current and alternate current circuits.

Furthermore, compared to a conventional type fuse capable

of maintaining thermal neutrality, a fuse according to the

present invention can'provide a complete enclosure, making
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
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 floafing condition
between the bottom surface of the body and the backside

surface of the 1lid portion. As a result, any variation

in respect of the pre-arcing time-current characteristic

can be kept to a minimum.
The surface-mount type microminiature electric

current fuse according to the present invention can meet

with the condition stipulated in Japanese Regulation for

Electrical Appliances to the effect that the distance

-between 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



10

15

20

25

- 7 -
provided by the present inventioh can be applied to any
of the alternate current and direct current circuits.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other quects and features of the
invention will become more obvious hereinafter from
alconsideration 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.
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
B-B in Fig. 1:

Fig. 3 illustrates a pair of metallic eiectrodes 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
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
shown in Fig. 1;

Fig. 5 is a perspective view showing a lid portion

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

miniature electric current fuse according to the first
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embodiment shown in Fig.'lf

éig. 6 is a perspective view showing the manner of
asseﬁbly-of the surface-mount type microminiature electric
current fdse according to the first embodiment shown in
Fig. 1;

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;

Fig. 8 is a perspective view showing a surface-mount

"type microminiature electric current fuse according 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
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
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.

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
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identical or similar elements.

Fig. 1 is a perspective view illustrating a surfacé—
mount type microminiatﬁre electric current fuse according
to a first preferred embodiment of the present invention.
Fig. 2a is the'section§1 view taken along the line A-A in
Fig. 1 while Fig. 2B is the sectional view éaken along the
line B-B in Fig. 1. Fig. 3 illustrates a pair of metallic
eleétrodes and a fusible wire which are components of the
surface-mount type microminiature electric' current fuse
according to the first embodiment of the present inventién
as shown in Fig. .1, thé opposite end portions of said
fusible wire being illustrated.as gripped by . the pair
of metallic electrodes. 'Eig. 4 is a pérspective view
of a body which is a component of the surface-mount type
microminiature électrié current fuse according to the first
embodiment as shown in Fig. 1. .Fig.'5 is a perspective view
of the lid portion which ié 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
view illustrating the mannef of assembly of the surface-
mount type microminiaturé electric current fuse according
to the first embodiment as shown in Fig. 1.

In Figs. 1 and 2, the réference numerals 1

designates a body made of a heat resistant and electrically

'insulatihg material such as ceramics or the like and having

a rectangular parallelepiped box-like configuration, the
reference numeral 2 a pair of metallic electrodes attached

respectively to each of the shorter side Walls of the body 1
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and made'by working a metallic sheet, the reference numeral
3 a lid portion made of a heat resistant and electrically
insulating material such as ceramic and adapted to'fit.
in the opening of the body 1, the reference numeral 4 an
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 metallic electrodes 2.

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 side walls 12 includes resting portions 14
which extends toward the space 6 5f the body 1 and provided
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
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

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
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portion'of the saddle part 21 to be in bontacf with the
inner surface of.the shorter.side wall 11 is smaller than
the.width of the above-mentioned second portion. The third
portion of the saddle part 21 is so arranged relative to the
seéond portion of the saddle part 21 that it is positidned
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

normal to the second 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 from one

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 placed

on the first sheet portion 221 and laid 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

'substantially same as that 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
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body 1 in the conditioq in which the metaliic electrodes 2
are attached to the body 1. As shown in Fig. 2, the 1lid
portion 3 has the flat surfacés 31 at the opposite sidés of
the protruded poftion, the flat.surfaces.3l'being rested on
the upper surfaces of the resting portion 14 of the body 1
when the 1lid portion-3 is fitted onto'the opening of the
body 1.

Next, reference is made to Figs. 3 and 6. An example
of manufacture and-assembly of the surface-mount type
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
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
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
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
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gripped thereby are then fitted onto the opposite shorter.
side walls 11 of the body 1 and fixedly mounted. These
steps are performed as éontinuous processes. In thé course
of this step, the fusible wire 5 is extended in the space 6
of the body 1 in a floating condition. Next, as shown in
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 as
the flat surface of the lid portion 3 is slightly sunken
relative to the top surfacg of the longer side wélls 12 of
the body 1. At this time,.eadh'of the third portions of the

saddle parts 21 of the metallic electrodes 2 is sandwiched

by ‘the inner surface of each of the shorter 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
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
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

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 portion 3 and the upper surface of the resting

portion 14, and are solidified to fix these adjacent
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components. As the consequence, the space 6 of the body 1
can be positively sealed. Since the above-mentioned
processés can be easily executed with continuous processes,
productivity can be . enhanced.

Fig. 7 illustrates the manner in which the surface-
mount type microminiature electric current fuse shown
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
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

to a second embodiment of the present invention. Fig. 9

illustrates a pair of metallic electrodes and a.fusible

wire which are 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
and fusible wire being illustrated in such a state as the

opposite ends 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
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
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microminiature electric current fuse shown in Fig. 8.

The difference of the second embodiment from
the first embodiment is.that the portion of the metallic
electrode 2 which is in contact wifh the outer surface of
the sﬁorter side wall 11 of the body 1 extends as far as to
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

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

embodiment. When the 1id portion 3 and the adhesive

material 4 are transparent, the interiof of the body 1

can be observed from the outside as shown in Fig. 8 and

whether the fusible wi;e 5 is'propér;y exﬁended of not
can be readily decided. .

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.
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WHAT IS CLAIMED IS:
1. A surface-mount type microminiature electric current
fuse comprising:

a body having a substantially rectangular
parallelepiped box like configufation having two opposing

shorter side walls, two opposing longer side walls and

‘a bottom part, said body being made of a heat_resistant;

electrically insulating material and having resting

‘portions, each of which extends from the inner surface

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
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
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
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
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under the condition that said saddle part of said metallic

electrode is fitted onto said shorter side wall of said

-

body:

'said fusible wire gripping part has a first sheet

'portion extending within said space, and a second sheet

portion which is bent and extends from said first.sheet
portion in the direction different from the direction
of.said first sheet portion extendiﬁg in said space and
cooperates with said first sbeet portion so as to grib
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
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

side walls of said body, and both flat planes of the convex

. portion of said 1id 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
each of said pair of metallic electrodes is
sandwiched and figed by the inner surface of said shorter

side wall and the end surface of said 1lid portion in the

longitudinal direction.
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2. A surface-mount type microminiafufe electric current
fuse as claimed in Claim 1 wherein each of the portions of
said saddle parts of séid metallic electrodes disposed at
the outer side_of said shorter side walls of said body
extends to the bottom part of said body along said shorter
side wall and is bent at said bottom parf, fur@her extending
along said bottom part to a part of said bottom part, and

said 1lid portion and said adhesive are transparent.



