
SPECIFICATION FUSE FIELD OF THE INVENTION 5 The present invention relates
to a fuse. More  particularly, the present invention relates to a
blade-type  fuse in which a fuse element, having a fusible portion provided
between a pair of parallel flat-plate terminal portions, is  mounted within
an insulating housing. 10 BACKGROUND ART A related fuse 50, shown in Fig.
7, is a blade-type fuse  in which a fuse element 56 is formed by providing
a fusible  portion 52 between a pair of parallel flat-plate metal 15
terminals (hereinafter referred to as "flat-plate terminals")  51 and 51,
and a proximal end portion of this fuse element 56  (at which the fusible
portion 52 is provided) is received in  an insulating housing 53. Each of
the flat-plate terminals 51 includes a terminal  20 body portion 54,
received in the insulating housing 53, and  a tab terminal portion 55
considerably projecting outwardly  (downwardly in Fig. 7) from the
insulating housing 53. The fusible portion 52, having a predetermined
cross-sectional area, extends between opposed inner side edges  25 54a and
54a of the flat-plate terminals 51 and 51. I As shown in Fig. 8, the fuse
50 is mounted in a fuse  



mounting portion 60 such as a fuse box, and the tab terminal  portions 55
are fixedly gripped by mating terminals 61 of the  fuse mounting portion
60, respectively, and therefore are 5 electrically connected to these
mating terminals 61,  respectively. As shown in Fig. 9, the mating terminal
61 is, for example,  a so-called tuning fork-type connection terminal
comprising  a terminal piece portion formed at one end of a bus bar, and 10
a distal end portion of this terminal piece portion is  bifurcated by a
slot 61b of a U-shaped contour extending in  a direction of extending of
the terminal piece portion, and  upper ends of this bifurcated distal end
portion are bulged  inwardly toward each other to form a pair of gripping
portions  15 61a and 61a, respectively. However, if the tab terminal
portions 55 (the lower  portions of the flat ,plate terminals 51 in Fig. 9)
are merely  supported by and fixed to the mating terminals 61,
respectively,  when the fuse 50 is mounted in the fuse mounting portion 60,
20 the balance of supporting of the fuse in the fuse mounting  portion 60
is not good. Therefore, fuse guide walls 62, which support the  insulating
housing 53, and serve to guide the insertion of the  fuse during the
mounting operation and also to prevent the 25 deflection and the like of
the fuse 50 in its mounted condition, 2 must be provided at the fuse
mounting portion 60 as shown in  



Fig. 8. The fuse mounting portion 60 has an insulating wall 63  for
preventing a leakage of current between the tab terminal  5 portions 55 and
55 of the mounted fuse 50. This insulating wall 63 need to have a
sufficient height in the direction of  the length of the tab terminal
portions 55 and 55 considerably  projecting outwardly from the insulating
housing 53. An upper  end of the insulating wall 63 is abutted against a
lower end 10 edge of the insulating housing 53, thereby positioning the
fuse  50 relative to the fuse mounting portion 60. Therefore, the height of
the fuse mounting portion 60  in the fuse-mounting direction is increased
because of the  provision of the fuse guide walls 62 and the insulating
wall 15 63, and this has invited a problem that the fuse box or the  like
is increased in size. In addition, the fuse guide walls  62 need to have a
high molding precision so as to prevent the  deflection of the fuse 50. And
besides, for mounting the fuse 50 in the fuse mounting  20 portion 60, each
tab terminal portion 55 must be gripped by  the gripping portions 61a and
61a of the mating terminal 61  disposed in a deep bottom portion enclosed
by the fuse guide  wall 62 and the insulating wall 63, and therefore the
efficiency  of the inserting operation was not good. 25 Furthermore, the
tab terminal portions 55 of the 3 flat-plate terminals 51 of the fuse
element 56 considerably  



project outwardly from the insulating housing 53, and therefore  there have
been encountered problems that upon contact of a  plurality of fuses 50
with each other during transport or others, 5 the tab terminal portions 55
of these fuses are damaged, and  that the fusible portion 52 is liable to
be deformed or broken  by an external force applied to the tab terminal
portions 55  upon contact with other member. Therefore, it is an object of
the present invention to  10 solve the above problems, and more
specifically to provide a  good fuse in which a balance of supporting of
the fuse in a  fuse mounting portion is enhanced while the fuse mounting
portion can be formed into a small size, and the efficiency  of an
inserting operation can be enhanced. Moreover, the 15 deformation and
breakage of a fusible portion by an external  force can be prevented.
SUMMARY OF THE INVENTION The above object of the present invention is
achieved  20 by a fuse which comprises a fuse element including a pair of
parallel flat-plate terminal portions, and a fusible portion  formed
between inner side edges of the flat-plate terminal  portions; and an
insulating housing covering the fusible  portion and upper end edges and
the inner side edges of the 25 flat-plate terminal portions, wherein a
middle portion of each 4 of the flat-plate terminal portions in a mounting
direction  of the fuse can be fixedly gripped between gripping portions  



of each mating terminal of a fuse mounting portion in a plate  thickness
direction of the flat-plate terminal portions, so 5 that the flat-plate
terminal portions are electrically  connected respectively to the mating
terminals. Further, the above object of the present invention is  achieved
by a fuse which comprises a fuse element including  a pair of parallel
flat-plate terminal portions, and a fusible 10 portion formed between inner
side edges of the flat-plate  terminal portions; and an insulating housing
covering the  fusible portion and upper end edges and the inner side edges
of the flat-plate terminal portions, wherein middle portions  of the
flat-plate terminal portions, that are respectively 15 located at lateral
positions relative to the fusible portion,  can be fixedly gripped between
gripping portions of mating  terminals of a fuse mounting portion in a
plate thickness  direction of the flat-plate terminal portions. In the
above construction, the fuse element, in which  20 the inner side edges and
upper end edges of the flat-plate  terminal portions and the fusible
portion are covered with the  insulating housing, does not have any tab
terminal portions  considerably projecting outwardly from the insulating
housing  as in the related fuse. 25 Therefore, even when a plurality of
fuses are brought 5 into contact with each other during transport or
others, the  fuse elements, each having no tab terminal portion projecting



from the insulating housing, are not liable to be brought into  contact
with each other, and besides are not liable to receive 5 an external force
which would be produced upon contact with  other member. Therefore, the
flat-plate terminal portions are  prevented from damage, and also an
external force is prevented  from being applied to the fusible portion,
thus preventing the  fusible portion from being deformed or broken. 10 The
middle portion of each flat-plate terminal portion  of the fuse element in
the mounting direction is fixedly gripped  by the mating terminal in the
direction of the plate thickness  of the flat-plate terminal portion.
Therefore, as compared  with the related fuse in which the tab portions,
projecting 15 from the insulating housing, are adapted to be fixedly
supported, the balance of supporting of the fuse in the fuse  mounting
portion is better, and the deflection of the fuse in  its mounted condition
is suppressed, and besides the overall  height of the fuse can be reduced.
20 Therefore, fuse guide walls of the fuse mounting portion  do not need to
have a high molding precision so as to prevent  the deflection and the like
of the fuse, and also the height  of the fuse guide walls can be reduced.
Therefore, the fuse  mounting portion can be formed into a small size, and
besides 25 the efficiencyof thefuse-inserting operation can beenhanced. 6
in the case where the middle portion of each flat-plate  terminal portion,
that is located at a lateral position  



relative to the fusible portion, is adapted to be fixedly  gripped by the
mating terminal of the fuse mounting portion  5 in the direction of the
plate thickness of the flat-plate terminal portion, the substantially
central portion of each  flat-plate terminal portion in the mounting
direction is  fixedly gripped by the mating terminal in the direction of
the  plate thickness of the flat-plate terminal portion, and by 10 doing
so, the balance of supporting of the fuse in the fuse  mounting portion is
made better. Further, according to a preferred embodiment, the  insulating
housing includes positioning abutment portions  which abut respectively
against the mating terminals so as to 15 position the fuse, so that the
fuse is directly positioned  relative to the mating terminals, and
therefore the fuse does  not need to be positioned relative to the
insulating wall and  others of the fuse mounting portion, and the accurate
positioning can be effected regardless of the molding precision  20 of the
fuse mounting portion. Further, according to the fourth aspect of the
present  invention, it is preferable that the insulating housing covers
outer side edges of the flat-plate terminal portions. With  this
construction, the exposure of the fuse element is reduced 25 to the minimum
of the required amount, and therefore the damage 7 prevention and the
protection of the fusible portion can be  achieved more positively. 



Further, according to a preferred embodiment of the  present invention, the
insulating housing comprises a pair of  5 housing-members which are
integrally connected together in a manner to hold the fuse element
therebetween in the plate  thickness direction of the flat-plate terminal
portions, and  a pair of large and small pins are formed on and project
from  an inner surface of each of the housing members, and wherein 10 the
pins pass respectively through corresponding through holes,  formed through
the flat-plate terminal portions, and then are  fitted respectively in
fitting holes formed in the inner  surface of the housing member to which
the pins are opposed.  With this construction, even if the outer side edges
and lower 15 end edges of the flat-plate terminal portions receive an
external force due to contact with another member, the external  force is
not directly applied to the fusible portion easily  because the flat-plate
terminal portions are penetrated and  supported by the pins of each of the
housing members. 20 Therefore, a balance of supporting of the fuse in a
fuse  mounting portion is enhanced while the fuse mounting portion  can be
formed into a small size, and the efficiency of an  inserting operation can
be enhanced. Moreover, the  deformation and breakage of a fusible portion
by an external  25 force can be prevented. 8 BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is an exploded, perspective view showing a first  



embodiment of a fuse of the present invention; Fig. 2 is a
front-elevational view of the fuse of Fig. I ; Fig. .3 is a
front-elevational view showing a condition  in which the fuse of Fig. I is
mounted in a fuse mounting  portion; 10 Fig. 4 is a side-elevational view
showing a condition  in which the fuse of Fig. 1 is mounted in the fuse
mounting  portion; Fig. 5 is a front-elevational view showing a second
embodiment of a fuse of the present invention; 15 Fig. 6 is a
front-elevational view showing a third  embodiment of a fuse of the present
invention; Fig. 7 is a front-elevational view showing a related fuse; Fig.
8 is a front-elevational view showing a condition  20 in which the fuse of
Fig. 7 is mounted in a fuse mounting  portion; and Fig. 9 is a
side-elevational view showing a condition  in which the fuse of Fig. 7 is
mounted in the fuse mounting  portion. 25 9 DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION  One preferred embodiment of a fuse of the
present invention will now be described in detail with reference to  



the accompanying drawings. 5 Fig. 1 is an exploded, perspective view
showing the first  embodiment of the fuse of the present invention, Fig. 2
is a  front-elevational view of the fuse of Fig. 1, and Figs. 3 and  4 are
a front-elevational view and a side-elevational view,  respectively,
showing a condition in which the fuse of Fig.  10 1 is mounted in a fuse
mounting portion. The fuse 20 of this first embodiment is a blade-type fuse
in which a fuse element 25, having a fusible portion 22 provided  between a
pair of parallel flat-plate terminal portions 21 and  21, is mounted within
an insulating housing 23. 15 Each of the flat-plate terminal portions 21
has a  substantially rectangular shape, and the fusible portion 22,  having
a predetermined cross-sectional area, extends between  opposed inner side
edges 21a and 21a of the flat-plate terminal  portions 21 and 21 20 The
insulating housing 23 comprises a pair of housing  members 24 and 24 of a
substantially T-shape, and these housing  members are integrally connected
together in a manner to hold  the fuse element 25 therebetween in a
direction of a plate  thickness of this fuse element, and are fixed
together by 25 welding. A pair of large and small pins 24a and 24a are
formed 10 on and project from an inner surface of each of the housing
members 24, and these pins; pass respectively through  corresponding
through hOles 21b, forned through the flat-plate  



terminal portions 21, and then are fitted respectively in 5 fitting holes
24b formed in the inner surface of the housing  member 24 to which these
pins 24a are opposed. Therefore, the insulating housing 23, attached to the
fuse element 25, covers the fusible portion 22 and the inner  side edges
21a and upper end edges 21c of the flat-plate 10 terminal portions 21.
Therefore, as shown in Fig. 2, the fuse  element 25 is covered with the
insulating housing 23 except  obverse and reverse sides of that portion of
each flat-plate  terminal portion 21 extending from its outer side edge 21d
and  lower end edge 21e to a region including a middle portion 21f 15
thereof located at the lateral position relative to the fusible  portion
22. Then, the middle portion 21f of each flat-plate terminal  portion 21 is
fixedly gripped by a mating terminal 11 of the  fuse mounting portion 10
(described later) , and therefore the 20 flat-plate terminal portion 21 is
electrically connected to  the mating terminal 11 (see Fig. 3) .
Positioning abutment portions 24c as well as jig  engagement step portions
24d are formed at those portions of  the insulating housing 23 which cover
the upper end edges 21c  25 of the flat-plate terminal portions 21. 11 When
the fuse 20 is mounted in the fuse mounting portion  10, the positioning
abutment portions 24c abut against upper  ends of the mating terminals 11,
thereby positioning the fuse  



20 in its inserted condition (see Figs. 3 and 4). 5 For removing the fuse
20 mounted in the fuse mounting  portion 10, a fuse removal jig (not shown)
engages the jig  engagement step portions 24d. Namely, in the fuse 20 of
this first embodiment, the inner  side edges 21a and -upper end edges 21c
of the flat-plate  10 terminal portions 22, as well as the fusible portion
22, are covered with the insulating housing 23 as shown in Fig. 2, and
therefore the fuse element 25 does not have any tab terminal  portions
(such as the tab terminal portions 55 of the related  fuse 50 shown in Fig.
7) considerably projecting outwardly from 15 the insulating housing 23, and
the fuse 20 has a substantially  rectangular shape when viewed from the
front side thereof.  Therefore, even when a plurality of fuses 20 are
brought into contact with each other during transport or others, the  fuse
elements 25, each having no tab terminal portion  20 projecting from the
insulating housing 23, are not liable to be brought into contact with each
other, and besides are not  liable to receive an external force which would
be produced  upon contact with other member. Therefore, the flat-plate
terminal portions 21 are prevented from damage, and also an 25 external
force is prevented from being applied to the fusible 12 portion 22, thus
preventing the fusible portion 22 from being  deformed or broken. Even if
the flat-plate terminal portion 21 should receive  



an external force upon contact of the outer side edge 21d or  5 the lower
end edge 21e with other member, the external force hardly acts directly on
the fusible portion 22 since the  flat-plate terminal portion 21 is
supported by the pins 24a  of the housing member 24 passing therethrough.
The fuse 20 is mounted in the fuse mounting portion 10  10 such as a fuse
box as shown in Figs. 3 and 4, and the middle  portions 21f of the
flat-plate terminal portions 21 are fixedly  gripped respectively by the
mating terminals 11 of the fuse  mounting portion 10, and therefore the
flat-plate terminal  portions 21 are electrically connected to the mating
terminals  15 11, respectively. As shown in Fig. 4, the mating terminal 11
is, for example,  a so-called tuning fork-type connection terminal
comprising  a terminal piece portion formed at one end of a bus bar, and  a
distal end portion of this terminal piece portion is 20 bifurcated by a
slot Ilb of a U-shaped contour extending in  a direction of extending of
the terminal piece portion, and  upper ends of this bifurcated distal end
portion are bulged  inwardly toward each other to form a pair of gripping
portions  Ila and Ila, respectively. 25 Namely, each of the flat-plate
terminal portions 21 and 13 21 of the fuse element 25 of the fuse 2 0 of
this first embodiment  is fixedly gripped by the mating terminal 11 at the
middle  portion 21f thereof which is substantially a central portion  



thereof in the mounting direction (in the upward-downward 5 direction in
the drawings) . Therefore, as compared with the related fuse 50 (shown in
Figs. 8 and 9) in which the tab  terminal portions 55, projecting from the
insulating housing  53, are adapted to be fixedly supported, the balance of
supporting of the fuse 20 in the fuse mounting portion 10 is 10 better,.
and the deflection of the fuse in its mounted condition  is suppressed, and
besides the overall height-of the fuse 20  can be reduced. Therefore, fuse
guide walls 13 of the fuse mounting  portion 10, shown in Fig. - 3, do not
need to have a high molding  15 precision so as to prevent the deflection
and the like of the fuse 20, and also the height of the fuse guide walls 13
can  be reduced. A leakage of current between the flat-plate terminal
portions 21 and 21 of the fuse 20, mounted in the fuse mounting  2 0
portion 10, is prevented by the insulating housing 23. Therefore, an
insulating wall 12 of the fuse mounting portion  10 need only to
electrically insulate the pair of mating  terminals 11 and 11 from each
other, and therefore can have  a smaller height as compared with the
insulating wall 63 shown  25 in Fig. 8. 14 Therefore, the fuse mounting
portion 10 can be formed  into a small size, and besides the efficiency of
the operation  for inserting the fuse 20 can be enhanced. 



The insulating housing 23 covers the upper end edges 21c  5 of the
flat-plate terminal portions 21, and has the positioning  abutment portions
24c for abutment against the upper ends of  the mating terminals 11 so as
to position the fuse 20 in its  inserted condition. Thus, the fuse 20 is
directly positioned relative to the  10 mating terminals 11, and therefore
the fuse does not need to  be positioned relative to the insulating wall 12
and others of the fuse mounting portion 10, so that the accurate
positioning can be effected regardless of the molding precision  of the
fuse mounting portion 10. 15 Therefore, in the fuse 20 of this first
embodiment, the  flat-plate terminal portions 21 are prevented from damage,
and  also an external force is prevented from being applied to the  fusible
portion 22, thus preventing the fusible portion 22 from  being deformed or
broken, and therefore the reliability is  20 enhanced, and the small-size
design can be achieved. And besides, the fuse mounting portion 10, in which
the  fuse 20 is to be mounted, can be formed into a small size, and  is not
required to have a high molding precision. Therefore,  the efficiency of
the operation for inserting the fuse 20, which 25 can be easily inserted,
is enhanced, and also the production 15 cost can be reduced. The fuse
element and the insulating housing of the fuse  



of the present invention are not limited to the constructions  in the above
embodiment, but various forms can be adopted. 5 For example, in a second
embodiment of a fuse 30 of the  present invention shown in Fig. 5, an
insulating housing 33,  attached to a fuse element 35, covers a fusible
portion 32,  inner side edges 31a, upper end edges 31c and outer side edges
31d of flat-plate terminal portions 31. 10 Therefore, the fuse element 3S
is covered with the  insulating housing 33 except obverse and reverse sides
of that  portion of each flat-plate terminal portion 31 extending from  its
lower end edge 3le to a region including a middle portion  31f thereof
located at the lateral position relative to the  15 fusible portion 32. The
middle portion 31f of each flat-plate terminal  portion 31 is fixedly
gripped by the mating terminal 11 of the  fuse mounting portion 10, and
therefore the flat-plate terminal  portion 31 is electrically connected to
the mating terminal  20 11. Namely, the exposure of the fuse element 35 of
the fuse  30 of this second embodiment is reduced to the minimum of the
required amount, and therefore the damage prevention and the  protection of
the fusible portion 32 can be achieved more 25 positively. The other
construction and effects are similar 16 to those of the fuse 20 of the
first embodiment. In a third embodiment of a fuse 40 of the present  



invention shown in Fig. 6, an insulating housing 43, attached  to a fuse
element 45, covers a fusible portion 42 and only an 5 inner side edge 41a
of each flat-plate terminal portion 41,  and obverse and reverse sides of
that portion of each flat-plate  terminal portion 41, extending from its
upper end edge 41c and  lower end edge 41e to a region including a middle
portion 41f  thereof located at the lateral position relative to the
fusible 10 portion 42, are exposed from the insulating housing 43.  Namely,
the fuse 40 can be mounted in the fuse mounting  portion 10 from either of
the upper and lower directions, and  therefore the efficiency of the fuse
mounting operation can enhanced. The other construction and effects are 15
substantially similar to those of the fuse 20 of the first  embodiment. In
each of the above embodiments, although each  flat-plate terminal portion
21 (31, 41) is fixedly gripped at  its the middle portion 21f (31f, 41f)
located at the lateral 20 position relative to the fusible portion 22 (32,
42), the  present invention is not limited to this construction, and in
accordance with the construction of the mating terminal, each  flat-plate
terminal portion can be suitably fixedly gripped  at its middle portion in
the mounting direction, which middle  25 portion is exposed from the
insulating housing. I'? INDUSTRIAL APPLICABILITY As described above, the
fuse according to the invention  



is useful as a blade-type fuse which is mounted on a fuse  5 mounting
portion of electrical connection box in a vehicle or the like.
Specifically, the fuse can be suitably applied in  a compact electrical
connection box in which the fuse mounting  portion is down-sized. 18 CLAIMS
A fuse box having a fuse mounting portion in which a  fuse is mounted, said
fuse comprising a fuse element having 5 a pair of parallel flat-plate
terminal portions and a  fusible portion provided between inner side edges
of the  flat-plate terminal portions, and an insulating housing  covering
the inner ON edges and upper end edges of said  flat-plate terminal
portions and said fusible portion; 10 characterised in that a mating
terminal of said fuse  mounting portion fixedly grips the middle portion of
each  of said flat-plate terminal portions in a mounting  direction, in a
direction of the plate thickness of said  flat-plate terminal portion, so
that said mating terminal 15 is electrically connected to said flat-plate
terminal  portion. 2. A fuse box according to claim 1, wherein the mating
terminal of said mounting portion fixedly grips the middle 20 portion of
each of said flat-plate terminal portions that  is located at a lateral
side of said fusible portion. 3 . A fuse box according to claim I or claim
2, wherein  



the mating terminals of said fuse mounting portion 25 respectively abut
against positioning abutment portions of  said insulating housing, thereby
positioning said fuse in  its inserted condition. 4. A fuse box according
to any one of claims 1 to 3,  30 wherein said fuse mounting portion
comprises a fuse guide wall supporting the insulating housing of the
mounted fuse,  and an insulating wall for preventing a leakage of current
between said mating terminals, wherein said insulating wall  is smaller in
height than the mating terminals. 19 


