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The present invention relates to a chip fuse and
5 more particularly to a chip fuse having a structure wherein

the body of the fuse and conductive terminals are securely

fixedf

As a_fuse for use in an.electrie circuit, bhere'is
10 known such a fuse wherein electrically conductive terminais
are provided respectively at the opposite ends of a tubular
body utilizing a heat-resistant insulating material with the
end portions of a fusible element being sandwiched between
the body and the conductive terminals and they are securely:
15 and electrically connected by means of a-soidering material
applied at the inner side of the conductive terminals.
However, according to such a fuse, since the body.
is composed of a4 heat-resistant insulating material such
as ceramic - or the like, the soldering material has dif-
';i 20 ficulty in adhering to the ceramic material; resulting in
| | a situation that althougH electrical'connection between
the fusible.elemeht and the conductive terminals ma& be
'Fﬂfatisfactorily attaihed, the ooupling force between the
body of the ceramic material and the.conductive.terminals
25 is so weak that the conductive terminals may beoome loose
if a fuse is not properiy assembled. |
; . 3 In order to solve such a problem, it 15 discloeed'in
| Japanese Utility Model Laid Open No. 5—17903'to bake silver

or vapor- deposit at the opposite end portlons of the body
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'end surfaces, and at least two grooves, each of said at
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made of a ceramic material and to then adhere a soldering

material on the layer made of silver so as to prevent the

_ conductive terminals from becoming detached from the body.

‘However, since a chip fuse is highly miniaturized,
it is not onl& difficult to bake or vapor-deposit silver
at the opposite end'porfions of the body made of ceramic
material buf also very expensive, resulting in an increase
in unit price. Furthermore, since solder serves to connect
the body with the conductive terminals, there is a

possibility that the conductive terminals will loosen.

An objgctlof the present invention is to provide

a chip fuse which is capable of enhancing a coupling force

| between the body comprised of a heat-resistant insulating

material and the electrically conductive terminals and
which is inexpensive and has a simple construction.

To achieve the object, a chip fuse according to
the present invention comprises: a body made of a heat-
resistant and insulating material, said body having a pair

of polygonal end surfaces spaced opposed to each other,

side surfaces attached to and extending'between said pair

of polygonal end surfaces, a through—bore defined in said

body and extending through said body between said pair of

least tWo.grooves'being.provided on one of said gide
surfaces near one of said end surfaces in a direction
substantially-parallel to said end surfaces, and the other
one of said at 1ea$t two grooves being provided oﬁ one of

said side surfaces near the other..of said end surfaces in -
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. a direction substantially parallel to said end surfaces;

an elongated fusible element, the length of said fusible

| element being greater than that of said through-bore, said

fusible element being disposed within and extending through
said thro?gh-bore in said body, each of the end poréions.
. of said fusible elemént extending along and being in contact
-with each of said end Surfacés and one of said side surfaces
of  said body, whereby said fﬁsiﬁle'element is engaged with
said body; and a pair of conductive terminal members
respectively fitted onto a corresponding one of said pair
of end surfaces of said body to electrically connect to
each of the end portions of said.fusible element, each one
of said pair of terminal members including a polygonal wall
having an inner face opposing the respective polygonal end
surface of said body, side walls angulafly extending from
the periphery of said polygonal wall and covefing said side
surfaces near each one of said pair of end surfaces of said _
body, and at least a projected member provided on one of
said side walls and fitted-into a corresponding one of said
grooves of said body. |
Tﬁus,'since the projected members of the conductive
tgrminal members are respectively.fitted into corresponding .

grooves of the body, the body'and the conductive terminals

‘members can be fixed to each other under a highly coupled

condition, preventing the conductive terminals from coming

off. . |
To 5chieve the object mentioned above, another chip

fuse according to the present invention compfises: a'body'

‘made of heat-resistant and insuléting matérial, said body
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ha@ing a pair of polygohél_end surfaces spaced opposed to
each other, Qide surfaceé attached to and extending between
said pair of pol&gonal end surfaces, and a through-bore
defined.in said body and extending through said body'between
said pair of end surfaces; an elongated fusible eleﬁent,
the length of said fusible element being greater than.that
of said through-bore; said fusible element being disposed
within and extending thfough said through-bore in said body,
each of the'end portions pf said fusible element extending
aioné and being in confact with each of said end surfaces
and one of said side surfaces of said body,'Whereby said
fusibie element is engaégd with said body;'and é pair of
conductive te;minal members respectifely fitted onto a
corresponding'one qf said pair of end surfaces of said
body to electrically connect to each of the end portions
of said fusible element, each one of said pair of'terminal
members including a polygonal wall having an ihner face
opposing the respective polfgonal_end surface of said body,
side walls angularly eitending from the periphery of said
polygonal wall and covering said side surfaces near each
_oné_of said pair of end supfaées of said_body, and atileast
a projected member provided on one of said side walls, said

p:ojected member being frictionally in contact with a

MY S
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corresponding one of said side surfaces of said body to fix
said conductive terminal member to said body.

Thus, the projectéd meﬁbers-of the conducti?e -
terminal members serve to enhance friction between the .
projected members and corresponding side surfaces of the

body upoh attached the conductive terminal members to the
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‘essential part of the chip fuse assembled by use of the

_5- |
body, so that the coupling force between the body and the
conductive terminal members are enhanced and the conductive
terminal members are accordingly prevented from coming off.
These and other objects and advantages will become
clear by reading the following description of the invention

with reference to the accompanied drawings.

Fig. 1 illustrates the constitution of the components

. of a chip fuse prior to assembly, according to the present

invention;

Fig. 2 is an enlarged sectional view of the essential
part of the chip fuse assembled by use of the components *
shown in Fig. 1;

o Fig. 3 illustrates the constitution of the components
of another chip fuse prior te assembly according to the
present invention;

Fig. 4 is the enlarged sectional view of tne
essential part of the chip fuse assembled by use of the
eomponents-shown in Fig. 3;

Fig. 5 illustrates the constitution of the eomponents
of still another chip-fuse prior to assembly, according to
the pfesent invention;

Fig. 6 is the enlarged sectional view of the

components shown in Fig. 5;

Fig. 7 illustrates'the constitution of the components

of a further chip fuse prior to assembly, according to the

pfesent invention;

"l
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Fig. 8 is the enlarged sectional view of tne
essential part of the chip fuse assembled by use of the
components.shown in Fig. 7;

Fig. S illustrates the constitution-of the COmponents
of a still further chip fuse:prior to assembly, according to
the present invention;

Fig. 10 is an enlarged sectional view of'the chip
fuse assembled by use of the components shown in Fig. 9; and

Figs. 11 and 12 illustrate the constitution of the
components of another chip fuses prior-to assembly, which
chip fuses employ condnctive terminals having two
projections similar to those as disclosed in the second

embodiment shown in Figs 3 and 4.

Some embodiments of the present invention will now
be explained by referring to the accompanying drawings.
' Firstly, the first embodiment of a chip fuse
according to the'present invention is explained'wherein

a plurality of grooves are provided at the body.

Fig. 1 illustrates the constitution of the components .

of a chip fuse prior to assemblyﬁ In Fig. 1, the reference
numeral 1 designates the body, which-is comprised of a heat-
resistant insulating material such as a ceramic or the like
and is shaped in a prismatic configuration, the body being'
provided with the through-bore 3 extending longitudinally
therethrough. At the opposite side surfaces 20 of the

body 1, there are provided, in the some direction as thes
'througn-bore 3, grooves 2 for passage of a fusible.element.

‘At the other side surfaces 21 where no grooves 2 for passage
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of a fusible element are provided; two vertical grooves

5 are respectively provided at a location near to the
"opposite end surfaces. Reference numeral 4 designates an
elongated fus1ble element. Reference numeral 6 designates
5 electrically conductive terminals which are of fectengular
parallelepiped configuration and have a recess 22 edepted to
be fitted onto the obposite end portions of the body 1 and
soldefing material 7 is applied in advance in the interior
of the recess 22 te be fit onto the body 1. Furthermore,
10 at one side surface of each of the condﬁctive terminals 6,
there is provided a projection 8 adapted to fit in the'
vertical groofe 5.
| The fusible element 4 is extended through the
through-bore 3 at the time of assembly and engaged in the
15 respective opposite grooves 2 for passage of the fusible
element 2. ' |
Fig. 2 1s the enlarged sectional view of the
essential part of a chip fuse as assembled by use of the
above—mentioned components. The projection 8 shown in Figs.
20 1 and 2 is constituted by providing two cuts (according to
the first embodiﬁent of the.bresent invention, two cuts
are provided, but more than two cuts may be formed) at one

side wall of the conductive terminals 6 and then by bending

BRI

inwardly the portion located between the two cuts (or a

25 Plurality of portions if more than two cuts afe provided).
| At the time of assembly, after the fusible element 4
has been engaged, the conductive terminals 6 aré fitted s
onto the opposite ends of the body 1. At this time, the

conductive terminals 6 are pressed until the projection 8
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is fitted into the vertical groove 5. Since the fusible

-element 4 is éngaged with the inside of the groove 2 for
passége of the fusible element, no damage will be ‘
experienced to the fusible elehent When the conductive_'
terminals 6 are pressed nor the fﬁsible element will .be
stretched. |
Duriné the conductive terminals 6 are assembled
into the body 1 or after they are assembled, the conductive
terminals 6 aré heated so that the soldering maéerial 7
applied to the surface of the recess 22 of the conductive
terminals 6 are melted to adhere to the fusibie element,
whereﬁy the éonductive-terminals 6 are electrically

connected to the fusible element 4.

According to the first embodiment of the present

invention, the‘cdnductive terminals ‘6 can be securely fixed

to the body 1.

The second embodiment 6f the present invention will
next be explained. |

Fig. 3 illustratgs the constitufion of the componeqts
of a chip- fuse prior to assembly. Fig. 4 is the enlargéd
sectional view of the essential portign of the chip fuse
‘assembled by use of the components shown iﬁ Fig. 3.

The same elements as those employed in the first

s L3
-

embodiment are designated by the same reference numerals.
and the explanation thereof will not be repeated again.
The difference between these two embodiments'are the"

'configuration'of the projections and the location, widthe

~ and depth of the vertical grooves 5 due to the difference
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in configuration of the projections, which will subsequently

be explained.

The projection'9 has been provided by pressing

substantially the central portion of ohe side wall of the

5 conductive terminal 6. The location, width and.depph of
the vertical grooves 5 to be'provided at the body 1 have
beenjdeeided in accordance with the location, width and
depth of.the-projeetion 9.- The configuration of tﬁe
projection 9 is not limited ﬁo the one shown in Figs. 3

10 and 4. A;ternativeiy, the projection 9 may be elongated

to be as long as the vertical groove 5, or e plurality of

projections may be provided.

At the time of assembly, after the fusible element 4

has been engaged, the conductive terminals 6 are fitted

15 onto the opposite ends of the body . At this time, the

conductive terminals 6 are pressed until the projection 9

is fitted into thé vertical groove §. Thus, in accordance

with the arrangement mentioned above, the ¢onductive
terminals 6 can be securely fixed to the body 1 like the

59 first embodiment.

The third embodiment of the present invention will

" next be explained.

Fig. 5 illustrates the constitution of the components

- _ 2

of a chip fuse prior'to assembly. Fig. 6 is the enlarged

25 sectional view of the essential part of the chip fuse

assembled by use of'the components shown in Fig; 5.

. The same elements as those employed in the first .

embodiment are designated by the same reference numerals

and the explanation thereof will not be repeoted again.

The
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difference between these embodiments are the configuration

of the projections and the location, width and depth of the

vertical grooves 5 due to the difference in cbnfiguratien

of the projections, which will be explained below. ’
| Projections 10 are formed by bending the extended

portions from one side wall of the conductive terminals 6.

Due to alternation of the location of the projections caused

by providing the projections 10 at said extended portions,

the vertical grooves 5 are spaced somewhat farther ffem the
opposite ends of the body 1'aslcompafed to the embodiments
mentioned above. “

The projection 10 is fitted into the groove 5 in the
same manner 21 as in the aforementioned embodiments.

Employmeht of this configuration makes it possible to
securely fasten the conductive terminals to the body 1 like
tﬁe embodiments as ebove'explained;

The fourth embodiment of the present invention will
next be explained.

Fig. 7 illustrates the constitution of the components
of a'chip fuse prior te assembly. Fig. 8 is an enlarged
sectional view of the essential part of the chip fuse
assembled by use of the components shown in Fig. 7.

The seme eiemente as those employed in the first
embediment are designated by the same reference numerals

and the explanation thereof will not be-repeated again. The
differences between these embodiments are the configuration
of the projections and the location, width and depth of the
vertical grooves 5 due to the differeﬁce in configuration

of the projections, which will be subsequently explained.
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ProJectibns 11 are formed by folding the extended

-11-

pdrtion from one Side-wall 6f the conductive terminals. 6
into a "U" configuration. 'Since the projections 11 are

provided at said extended portiomns, the location of the

vertical grooves 5 are somewhat farther spaced from the

6pposite ends of the body 1 due to alfernation of the
location of the brojections 11 as compared to other
embodiments. |

The-pfojectionlll is fitted into the groove 5 in
the same manner as in the aforementioned embodiments.

Emplbyment of this configuratiqn makes-it possible
to securely fix the conductive terminals 6 to the body 1 .
like other embodiments as explained above.

The fifth embodiment of the present invention will
next be explained.

Fig. 9 illustrates the constitution of the components

of a chip_fuse pribr to aséembly. Fig. 10 is the .enlarged

'sectional view of the essential part of the chip_fuse

aSsembléd by use of thé components shown in Fig. 9.

The same elements as those employed in the preceding
embodiments are designated by the same reference humerals'
and explanation thereof will not be repeated. The
differences between these embodiments are the configuration
éf the projections and the location, width and depth of the
vertical grooves 5 due to the difference in-configuratibﬂ '
of the projections, which will be subseqhéntly explained.

' Projections 12 &ré formed by bending inwardly the’

end portion'of one side ngl of the conductive terminals 6
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and the projections 12 are projected inwardly by the length

required fitting in the vertical grooves 5.
The projection 12 is fitted into the groove 5 inlthe
same manner as in the aforementioned embodiments.
Employment of this configuration makes it p0551ble
to securely fix the conductive terminals 6 to the bodyll
like other.embodiments explained.as above.

Throughout the embodiments as above described,

such examples have been described as vertical grooves'and

projections are provided only at one side surface of the

" body and the conductive terminals, respectively. However,

the projections may be provided at eny of‘the side walls
unless the projections are not located at the side surface
on which a fusible element is engaged. It is also possible
to provide projections.at a plurality of side walls of the
conductive terminal. It is to be noted, therefore, that the
conductive terminals will not less easily come off compared
to the case in which when only-one projection is provided
if projections are provided at a plurality of side walls.

It is aiso to be understood that-the projections can
be bent in any one of the manners as employed in the second,
third and fourth embodiments and provide a similar effect.

Next, the sixth embodiment of the present invention

L

will be~expiained wherein no vertieal grooves are provided
at the body compdsed of heat-resistant insulating material
such as,ceramic or the like.

Figs. 11 and 12 iliustrate_the constitution ofdthe_

components of a .chip fuse prior to assembly, said chip fuse

_emploYing conductive terminals_having projections similar
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to those as disélbsed in the second embodiment . ‘Illustrated

examples include two projections.

According to the present embodiment, conductive
terminals 6 are‘formed in such a manner as to be adapted
to be fitted on the body 1 and include projections 13 and

the conductive terminals 6 have the inéide width of the

recess 22 narrower than the width of the opposite ends of

the body 1. The conductive.termihals 6 are pushed’alohg
the opposed ends of the body 1 to be fixed fhereto b& '
causing the projections 9 to be someWhat collapsed.' In
this way, the frictional force generated between the
condﬁctive terminals 6 and the body 1 is so increased that
the conductive terminals 6 can be securely prevented from
becoming detached from the body 1.

The configuration of the projections is not Iimited
to those illustrated in Figs. 11 and 12; Similar effects
can be attained by one_or three of such projections.
Similarly, the friction force'generated between the’
conductive terminals and the body can be increased and
the conductive terminals can be prevented from becoming
detached from thg body.equally by employing the projections
having configurations és employed in the first, third,
fourth and fifth embodiments as explaihed above.

The present invention has been described in detail
with reference to ceftain preferred embodiments thereof, but
it will be understood that variations and modifications can

be effected within the spirit and scope of the invention.
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1. A chip fuse comprising:

We claim:

a body made of a heat-resistant and insulating
material, said body having a pair of polygonal end surfaces
5 spaced opposed to each other, side surfaces attachea to
" and extending between said pair of polygonal end surfaces,
a'through-bofe defined in said body aﬁd extending through
said bod& between said pair of end surfaces, and at least
two grooves, oné of said at least two grooves being provided
10 on one of said side surfaceé near one of said end surfaces
| in a direction suﬁstantially parallel to said end surfaces,
and the other of said at least two grooves being provided-
on one of said side surfaces near the other of said end
surfaces in.a direétion substantially pafallel to said énd'
15 surfaces;
an elongated fusible element, the length of;said
fusible element being greater than that of said through-
bore,.said fusible element being disposed within and
extending through said through-bore in said'body, ea¢h-
20 ©of the end portions of said fusible element'extgnding'
along and being in contact with each of said end surfaces
and one of said side surfaces of said body, whereby said,
_ quéible element is engaged with sald body; and
o a pair of conductive terminal members respectively
25 ‘fitted onto a.cdrresponding one of said pair of end surfaces
of said body to electricaily connect to each.of the end
portions of said fusible eiement, each one of said pair sof -
terminal members including a polygonal wall having an inﬁer

face opposing the respective polygonal end surface of said

e
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body, side walls angularly extending from the periphery of

-15-

said polygonal wall and- covering said side surfaces near
each oneé of said pair of end surfaces of said body, and at
least a projected member provided on one of said side walls

and fitted into a corresponding one of said groo#es of said

'body._

2. A chip fuse as claimed in Claim 1, wherein said

projected member is formed by prov1ding at least two cuts

at said one of said s1de walls prov1ded w1th said projected

member and by inwardly bending_the portion located between
said at least two cuts. |
3. A chip fuse as claimed in Claim 1, wherein said
projected member is formed by inwardly projecting a portion
of said one of said side walls provided with said projected
member by means of pressing. |
4. A chip fuse-as claimed in Claim 1, wherein said
projected member is ‘formed by extending one of said side
walls of said conductive termlnal member and 1nward1y
bending the extended portion of said one of said side walls.
5. ‘A chip fuse as claimed in Claim 4; wherein said'
projected member is formed by bending said extended pOrtion
into a U-shaped configuration.
6. A chip fuse as claimed in Claimlll wherein said
projected member is forned by inwardly bending the end
portion of one of said side walls of said conductive
terminal member.
T. A chip fuse comprising: ' ' ’

a body made of a heat-resistant and insulating

material, said body having a pair of polygonal end surfaces

(T
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spaced opposed to each other, side surfaces attached to and

-16-

exfending between said peir of polygonal end surfaees, and
a'through—bore defined in said body and extending through
- said body between sa1d pair of end surfaces;

5 an elongated fusible element, the length of said
fusible element being greater than that of said ‘through-
bore, said fusible element being disposed within and
extending through said throﬁgh-bore in said body, each of
the eﬂd portions of said fusible eiemenp extending along

10 and being in contact with each of said end surfaces and one
of said side surfaces of said body, whereby said fusible
element is engaged with said body; and

a pair of conductive terminal members respectively
fitted onto a cofresponding one of said .pair of end surfaces

15 .of said body to electrically connect to each of the end
portions of said fusible ‘element, each one of said pair of
terminel members including a polygonal wall having an inner
face opposing.the respective polygonal end surface of said
body, side walls angularly extending from the periphery of

20" .said polygonal well and eovering seid side surfaees near |
each one of said pair of end suffaces of said body, and
et least a projected member provided on one of said side

_Jwails.'said projected member being frictionally in contact
--ﬂwith a corresponding one of said side surfaces of said

25 body to fix.said cOnduetive'terminal member to said body.
8. A chip fuse as claimed in Claim 7, wherein said
projected member is formed by providing at least two cuts
at said one of sald side walls previded with said_projected

I
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member and by inwardly bending the portion located between
said.at least two cuts.
9. A chip fuse as claimed in Claim 7, wherein said
.projeéted member is formed by inwardly projecting a portion
of said one of said side walls provided with said prOJected
member by means of pressing
10. A chip fuse as claimed in Claim T, wherein said
projected member is formed by extending one of said side
walls of said conductive terminal member and inwafdly
bending-the extended portion of said one of sald side walls..
11. . A chip fuse as claimed in Claim 10, wheréin said
projected member is formed by bending said extended portion
into a U-shaﬁed configﬁratioh. ; |
12. A chip fuse as claimed iﬁ Cl#im 7, wherein said
projected member is formed by inwardly bending the end
portion of one of said side walls of said conductive
terminal member.
13.. A chip fuse substantially as de;c;ibed herein with
reference to and as illustrated in Figures 1 and 2 of the
accompanying drawings. |
14. A chip fuse substantially as described herein with

reference to and as illustrated in Figures 3 and 4 of the

,accompanying drawings.

- 5

15. A chip fuse substantially as described herein with
reference to and as illustfated in Figures 5 and 6 of the

accompanying drawings.
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16. . A chip fuse éubstantially as described herein with
reference to and as illustrated in Figures 7 and 8 of.thé
accompanylng draw1ngs
17. A Chlp fuse substantlally as described hereln w1th
reference to and as 111ustrated in Figures 9 and 10 of the
accompanying drawings. |
18. " A chip fuse substantially as described herein with
reference to and as illustrated in Figures.il and 12 of the

accompanying drawings.
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