SPECI FI CATI ON FUSE FI ELD OF THE | NVENTI ON 5 The present invention rel ates
to a fuse. More particularly, the present invention relates to a

bl ade-type fuse in which a fuse el enent, having a fusible portion provided
between a pair of parallel flat-plate termnal portions, is nounted wthin
an insul ating housing. 10 BACKGROUND ART A rel ated fuse 50, shown in Fig.

7, Is a blade-type fuse in which a fuse elenent 56 is fornmed by providing
a fusible portion 52 between aSBECLFOEAPARHI | el flat-plate netal 15
termnals (hereinafter referred to as "flat-plate termnals”) 51 and 51
and a proxi mal peee portion of this fuse elenent 56 (at which the fusible
portion 52 is provided) is received in an insulating housing 53. Each of
the flat-plate termnals 51 includes a termnal 20 body portion 54,
received in the insulating housing 53, and a tab term nal portion 55

consi der 8£ pr%j dly  (downwardly in Fig. 7) fromthe
i nsul at i usl gﬁég he fu5|ble portion 52, having a predetern ned

cross-sectional area, extends between o ner edges 54a and
54a of the flatbﬁlaPéeﬁéFﬁlnéPgeggegﬂd nga?e%sqg%oﬁ% M SEg. §Mg$%e fuse
50 is nmounted in a fuse
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 33.
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.



mounting portion 60 such as a fuse box, and the tab termnal portions 55
are fixedly gripped by mating termnals 61 of the fuse nounting portion
60, respectively, and therefore are 5 electrically connected to these
mating termnals 61, respectively. As shown in Fig. 9, the mating term na
61 is, for exanple, a so-called tuning fork-type connection term nal
conprising a termnal piece portion forned at one end of a bus bar, and 10

a distal end podighef thisigers] ngheptese POrLkORousteli finr catfadeby a
slot 61b of a U shaped contour extending in a direction of extending of

the termnal \pie 1] per S, 0f thi | -Gat I.stial end
portion él}oeu%%%égj&?{]lv%fmoy%?u%v}\}a;ég gagﬁggtkﬁg}r(’ t%?o@n‘% ;H agﬁit(r:quﬁ nérli ppi ng
portions 15 6la and 6la,.regpectivel However, if_the_tab.term nal

porti ons B {1 PRS | owéL € Bb%?é@MSGB%PE%%kﬂ1§P-}SﬁanrPéPﬁﬁﬁaFi %ﬁ?ﬁﬁ? Fig. 9)
are nerely supported by and fixed to the nmating termnals 61,

respecti vialse nemehinterpPisécso 6% mirAReEivelhe FUCetABLUREPAS F3r%ti on 60,
20 the bal ance of supporting of the fuse in the fuse nounting portion 60
is nob gankkcTheczlby e, cédusecyeaddetoal thesl, whtéhgsuppominede ifsul ating
housi ng 53, and serve to guide the insertion of the fuse during the
mount i ng apesatt dReppd al so to prevent the 25 deflection and the |ike of
the fuse 50 in its nounted condition, 2 nmust be provided at the fuse

mounting portiofs 6Rea% SNPWME.1d) themating 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 1is
bifurcated by a slot 6ib 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 6la, respectively.

However, if the tab terminal portions 55 ({the lower
portions of the flat-plate terminals 51 in Fig. 9) are merely
supportedbyandfixedtx)thematingterminals61,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
porticn 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,



Fig. 8 The fuse nmounting portion 60 has an insulating wall 63 for

preventi
55 of th
sufficie
portions

fuse 50
the fuse

besi des,

6la & t

tab term na

ng a | eakage of current between the tab termnal 5 portions 55 and

e nounted fuse 50. This insulating wall 63 need to have a
nt height in the direction of the length of the tab term nal

55 and 55 considerably projecting outwardly fromthe insul ating
housi ng 53. An upper end of the insulating wall 63 is abutted against a

| over end;,1Q 8dogrehilibe insthating heusitiggddortheneby pesilidwmiing the
relative to the fuse nmounting portion 60. Therefore, the height of
ngun%ing portion 60 in the fuse-nmounting direction is increased
because 8F“rhe' provi sion of the fuse guide walls 62 and the insul ating

wal | 15 63, and_this has invited a ,prabl t.hat t : t

i s increased iHh§ifB?elﬂo%ﬂﬁ?Pgtﬁﬁr{aﬁPféﬁgga uF8e9§5Pr§€1§§X%%£% 0 have a

hi gh nol ding precision so as to prevent the deflectjon of the fuse 50. And
t‘% S 60, each

tab termnal portion 55 nust be gripped by the gripping portions 6la and

pe ridbinsg Sttermdnals 61 ttesposatieinfusdedp . bothiom PHordlahi el osed

by the fuse guide wall 62 and the insulating wall 63, and therefore the

ef ficiengyliokst Reednseriivg oparfatiicdenmaseiahtgondthesdFoecheenore, the

portions 55 of the 3 flat-plate termnals 51 of the fuse

fpor PBYANEAG Tt hel sakads® i Fukertube thEGRt FAG

el ement %6 .CORRLHR @Plthe tab terminal portions 55 and 55 considerably

10

15

20

25

projectingoutwardlyfromtheinsulatinghousingSB. An upper
end of the insulating wall 63 is abutted against a lower end
edge(sftheinsulatinghousingSB,therebypositioningthefuse
S0 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
63, and this has invited a problem that the fuse box or the
like is increased in size. 1In addition, the fuse guide walls
62 need to have a high molding precision so as to prevent the
deflection of the fuse 50.

Andbesides,fornwuntingthefuseSO:U1thefusemounting
portion 60, each tab terminal portion 55 must be gripped by
the gripping portions 6la and 6la of the mating terminal 61
disposed in a deep bottom portion enclosed by the fuse guide
wall 62 and the insulatingwall 63, and therefore the efficiency
of the inserting operation was not good.

Furthermore, the tab terminal portiens 55 of the



project outwardly fromthe insulating housing 53, and therefore there have
been encountered problens that upon contact of a plurality of fuses 50

wi th each other during transport or others, 5 the tab term nal portions 55
of these fuses are danaged, and that the fusible portion 52 is liable to
be defornmed or broken by an external force applied to the tab term nal
portions 55 - upon contact with other nenber. Therefore, it is an object of

the pres t%ﬁjﬁﬁﬁgé(¥éﬁ§%§é%% W& the 2bave cpealkhents apfsi@eeably

I
specifica t'o provi good fuse in which a bal ance of supporting of

the fuse in.a fuse nmounti ti.on i.s.enhan . Wiclye nting

portion dﬁﬁﬂﬁﬁj¥BPﬁﬁﬁrgﬁy&ﬂgngﬁé?PD§P£§F§£ﬁﬁh§§gl%€PFéf%ﬂ%;ﬁgggfggg

i nserting operation can be enhanced, Moreover, .the 15 deforna%bg& and
t

br eakage Wfere flimislkeoral GHIHEIAH SROBLRS teric 4PCRN CRBLSF &d.
SUMVARY OF THE | NVENTI ON The above object of the present invention is
achi eved pl2fr iyi ay bistusds 6R wicipe d sk s tackuder bl @ WESPAEILUN AGRET Bai r of
parallel flat-plate term nal portions, and a fusible portion fornmed

bet wegn iyHek =3 de redgesl gbrithent| 86- pf atleeserfnsne=d amEpodaraged, aatdan

I nsul ati ng housing covering the fusible portion and upper end edges and

the innercialide alggs gh o Do BPofk 5ot 18! Bign1ens pal dpssinedsr wekenn a
m ddl e portion of each 4 of the flat-plate term nal portions in a nounting
directi My o, the Suse G e Lixedhy e 8riRRethhaldgeh AN iRtISRPEE oNns
upon contact with other member.
Therefore, it is an object of the present invention to
10 solve the zbove prcblems, 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 INVENTICON
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 porticns, 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 terminalportions,whereina1nidd1eportiont3feach



of each mating termnal of a fuse nounting portion in a plate thickness
direction of the flat-plate termnal portions, so 5 that the flat-plate
termnal portions are electrically connected respectively to the mating
termnals. Further, the above object of the present invention is achieved
by a fuse which conprises a fuse elenent including a pair of parallel
flat-plate termnal portions, and a fusible 10 portion fornmed between inner

si de edges %%E;Q§a%F§haQEaE%rmﬁﬁaﬁhgaktPQﬁEiPHSé Rdeh 8ihd Neiulédtt 1gh housi ng

covering the Tusi portion an per end edges and the inner side edges

of the flat-plate termnal portj.ons, .wherein_mddle portj f e
flat-plate FgﬁmeaP BBPt?o ,xecdnla){ gaYHBPF&sbSEPFS& ?/rggp}%(g;ﬁfoer 'Ea?ﬁ%]at eral
positions relative to the fusible portion, can be fixedlg gri pped between
gri ppi ng gforeiconBabingat ¢ FEinabad AafyseMAUT g MLy *Pof tHoh-F n a
plate thickness direction of the flat-plate term nal portions. In the
above constirdkeid s ditdectficse ol éhentlatnphbtehtezoinhe POREIORF deS®dges and
upper end edges of the flat-plate term nal portions and the fusible
portign angtcovgredrnsthpthee imetnaid ngpbatdiong, dpes elbtctiaveabhy tab
term nal portions considerably projecting outwardly fromthe insulating

housi ng ﬂé’b%{]ﬁsﬁ?ﬁ‘én;t?é&dixfé&%e-tozgth-lé"‘ﬁ{a%fi@{gete@w‘ﬁﬁhamen a plurality of

fuses are broug 0 contdact with each other during transport or

others, the leﬁ%éﬂé¥Fﬂgﬁ% 23R QE%EQQ B¢ tak ﬁ?é?%ﬂ@'iﬂ@éﬁ£98anQJecting

achieved by a fuse which comprises a fuse element including
apair'ofparallelflat-plateterminalportions,andaafusible
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



fromthe insulating housing, are not liable to be brought into contact

w th each other, and besides are not liable to receive 5 an external force
whi ch woul d be produced upon contact with other nmenber. Therefore, the
flat-plate termnal portions are prevented from damage, and al so an
external force is prevented frombeing applied to the fusible portion,
thus preventing the  fusible portion from being deforned or broken. 10 The

m ddl e partion. §f, FACh,hAlRabenter dhAhg POrd by 0foxt benkuss ehement in

t he nounti'ng rectionis fixedl'y gripped “by the mating terminal in the
direction_of the plate thickness of the flat- r1g : Lan.

Ther ef or V%8 e\ﬁﬁcf’hh?%%ngéﬁoa%(gg ‘f%‘?%e”%nﬁm%ﬁﬁg%age%?l i ons,
projecting 15 fromthe insulating housing, are adapted to be .fixedly
suppor t ed Teh& Imaf anEe a6f NYURPOT 1Ry 33 31:\58&&?5@% Eoﬁﬂ%tlﬁ?éjegh%a fi ng
portion is better, and the deflection of the fuse in its nounted condition
i S suppr essetls cand thesiadbsother owverdabesides ghte optt heabls L T &/ CKa VEeduced.
20 Therefore, fuse guide walls of the fuse nmounting portion do not need to

have g high &®t8ingl pfeetsiini §o vasild qur eventucerhepdef lcoottisat andht he |i ke
of the fuse, and also the height of the fuse guide walls can be reduced.

Therefore fe?\?:?e MOYRLLBEPE! tHHaN: CaP-PEa f ORRRehinRAlOpEr BIBh agieze, - and
besi des f%tﬁﬁgnb |é}encyof thefuse-insert?ng operation can beenhanced. 6

Pt ", “TBEa 5 B M 1l pbace id pdhanhaaorton
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 porticn
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 conditiorn 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 alsc 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 the fuse-inserting operationcanbe enhanced.



relative to the fusible portion, is adapted to be fixedly gripped by the
mating termnal of the fuse nmounting portion -5 in the direction of the
pl ate thickness of the flat-plate term nal portion, the substantially
central portion of each flat-plate termnal portion in the nounting
directionis fixedly gripped by the mating terminal in the direction of
the plate thickness of the flat-plate ternminal portion, and by 10 doi ng

so, the bal ancenofhs sy tihegeofhé hel ddiseportibe ¢fisechnddati-pdagértion is
made better. Further, according to a preferred enbodi nent, the insulating

housi ng Lncl jd4 Qnin utineni - poFdd 0ps awhi ghepdut poaspdchi vel y
agai nst %ﬁgmgg‘tg‘ﬁngg@eerln@pn’al ghgg zis tocJ 15 position the fuse, so that the
fuse is directl osi ti onged | at i ve.

S I ot i t bLaalss,
t her ef or ELREIVEs& UdeE h%?*l?ieedg?rotjbéen’poglgt ?g?l gg?elggg})\%e f?ge?i%g
insulating wall and others of the fuse nti ortiqn, accurate
posi ti ongmgroan by éflﬁe@fﬂééjnge@%m’&i %gnﬂh‘:e ﬂ%egﬂ?dmp &t }%ortr;cqeoﬁlo of the
fuse nounting portion. Further, according to the fourth pect .of_ the
present innwend idiredttions @ietb¢apl@tehﬁglﬁhéeﬁﬁsGﬁaﬁpﬁg%ﬁ&ﬂ§ﬁﬁﬁt€bvers
outer side edges of the flat-plate termnal portions. Wth this
CoNnst r UCkic@fhi rishe prpawy, e thk thbstaseiel bpeoenisal eehicieto 3 #ade mi ni mum

of the required anmount, and therefore the damage 7 prevention and the
protectign qf Jihe J usk BhenPPr bbeni 6an ibe t1achhewetingr dipesitiionel i
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 canbe 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



Further, according to a preferred enbodi nent of the present invention, the
I nsul ating housing conprises a pair of 5 housing-nenbers which are
integrally connected together in a nmanner to hold the fuse el enent

t herebetween in the plate thickness direction of the flat-plate term nal
portions, and a pair of large and small pins are forned on and project
from an inner surface of each of the housing nenbers, and wherein 10 the

pi ns passp){ee\%e)k‘?{féﬁ’%lr}’c?tm@%%ﬂi%‘%f)%&ditﬂ@ trRsQuak Bekeson tenmed through

t he fl at-plat ermnal portions, and then are fitted respectively in

fitting holes fornmed in thetinn§§ surface of the housing nmenber to which
the pins e DPFOIRYES RFTH INFS construction, even if the outer side edges

and | ower 15 end edges of the flat-plate termn nal rtj.ons recei an
ext er nal forceHMKihQﬁcoﬁ?@%%G%P%htgnétWéﬁﬂ%&ﬂﬁayéﬁbﬁﬁﬁgﬁ¥ﬁn f ¥Egrce i s
not directly applied to the fusible portion easily because the flat-plate
term nal paoF4émns rars tiemet theeth sinke t SupPporsdd IoGOTREI pRAE GR 1gabh of the
housi ng menbers. 20 Therefore, a balance of supporting of the fuse in a
fuse 5NMOUfE N0 Paidndr ¢ ssrerhancedimhegral he darsees oforhttiogs g iignz can be
formed into a small size, and the efficiency of an inserting operation can.

be e”haan?é’nn%\@%é?vﬁ&aat hee defQr matdpemtanth ankagaeofim thsi pletportion
by an externa 25 force can be prevented. 8 BRI EF DESCRI PTI ON OF THE
DRAW NGS Fi fu fo ks N SXPL ek tRE" SPECLL VL ¥ utrsito B6 r& fidnisSt and

a pair of large and small pins are formed on and proiject from

an inner surface of each of the housing members, and wherein

10 thepinspassrespectivelythroughcorrespondingthroughholes,
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 terminél 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.



enbodi mrent of a fuse of the present invention; Fig. 2 is a
front-elevational view of the fuse of Fig. I ; Fig. .3 1is a

front-el evational view showing a condition in which the fuse of Fig. | is
nounted in a fuse nounting portion; 10 Fig. 4 is a side-elevational view
showi ng a condition in which the fuse of Fig. 1 is nmounted in the fuse
nmounting portion; Fig. 5is a front-elevational view show ng a second
enbodi ment of a fuse of the present invention; 15 Fig. 6 is a

front-el evational view showing a third enbodinment of a fuse of the present

i nvention; _Eig. ' = | view showi ng a rel ated fuse; Fig.
8is a f%&E—%I%@ﬁ%ﬁ@%@vﬁlﬁ%%m%ondi tion 20 in which the fuse of
Fig. 7 is nmounted in a fuse mounting ortion; and Fiqgq. 9.is ot

si de- el evati ondil 9 éwl PRSP X AEGhdPEEBRECE AV G LY tsﬁlé’%geag?lﬁ g. 71is
mounted in the fuse nounting portion. 25 9 DESCRI PTI ON OF THE PREFERRED

EVBODI VERTS QR Mgt |NVENTIWGN Thetlie efrasedd ayeditit’ of a fuse of the

present invention will now be described in detail with reference to
Fig. 2 is a front-elevational view of the fuse of Fig.

1;

Fig. 3 is a front-elevationzl view showing a condition
in which the fuse of Fig. 1 is mounted in a fuse mounting
pertion;

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



t he acconpanying drawings. 5 Fig. 1 is an expl oded, perspective view
showi ng the first enbodinent 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,
showi ng a condition in which the fuse of Fig. 10 1 is nounted in a fuse
mounting portion. The fuse 20 of this first enbodinment is a bl ade-type fuse

i n which msf,(’?ﬁp@k@ﬁﬁﬁtv 288 ParFpgrReDf UeRODEMERTS| OR 2REPINVENBNONbet ween a

pair of para flat-plate term nal portlons 21 and 21, is nounted within

an insulating hﬁg;%% %%e%?énje% Eg]{:[go {méllp@ fjlcfj tahe gg toefrnmgl Rekkhens 21

has a substant rectangular ape usi bl e portion 22, having

a predeterm ned, cross:-sectio area,, extends ,bet r side
edbes 210 A BAanCRLE R PT abe T el 1R T e torh o FEIAGTSE 35 The

i nsul ating housing 23 conprises a pair of housing nenbers 24 and 24 of a
substant|aheyaGcshapeylagddﬁﬁééé9ﬁ@us|ng nmenbers are integrally connected
together in a manner to hold the fuse elenment 25 therebetween in a
directsion of a pletea ithircknpisdefl, terspindd vel ehewtshaarid ke fitysd
together by 25 welding. A pair of large and small pins 24a and 24a are
formed 10.@Pc@RfleAEObECEhEr PRR@N i e psusbaceinteratbnof Fihe hdusiang

menbers 24, and these pins; pass respectively through correspondi ng
through hgles: 21b. Lenped 1t b euads ihe thak-skat®y. 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 hcusing 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 2la 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 directioﬁ 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



termnal portions 21, and then are fitted respectively in 5 fitting holes
24b formed in the inner surface of the housing nenber 24 to which these

pi ns 24a are opposed. Therefore, the insulating housing 23, attached to the
fuse el enent 25, covers the fusible portion 22 and the inner side edges
21a and upper end edges 21c of the flat-plate 10 term nal portions 21.
Therefore, as shown in Fig. 2, the fuse elenment 25 is covered wth the

i nsul ati by Bodsipnrg 2% texompt zrobveese sandacevefseashdes oie thaésHud tion of
each flat-plate termnal portion 21 extending fromits outer side edge 21d

and | owglen@Rd £dge ,21leHdd anee@ opiheCl gdEpy fespedt Evpbyt i tinr@igh 15
thereof |ocated at the |ateral position relative to the fusible portion

22 e Meckfie DG PRLELABNAN 1 & o280 g PhACES OB b pDiEd on 21 15

fixedly grippe ting term na of the fuseé nounting portion 10
e e e
240 o0 FOLFPBbAIGLE BorFBRS of Lt he iU tAg Shate R 25 WhTEn cover
t he upper end edges 21c 25 of the flat-plate termnal portions 21. 11 Wen
t he fusemzfbies rduritedwiich hehése e vurtdh@ PForalirsFed0, the positioni ng
abut ment portions 24c abut agai nst upper ends of the mating termnals 11,
t her eby positi atewgfidre f udee insulating housing 23, attached to the
fuse element 25, covers the fusible portion 22 and the inner
side edges 2la and upper end edges 2lc 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 2le to a region including a middle portion 21f
15 thereof located at the lateral positionrelative 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 terminél 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 2lc

25 of the flat-plate terminal portions 21.

11



20 in its inserted condition (see Figs. 3 and 4). 5 For renoving the fuse
20 mounted in the fuse nmounting portion 10, a fuse renoval jig (not shown)
engages the jig engagenent step portions 24d. Nanely, in the fuse 20 of
this first enbodi nent, the inner side edges 2la and -upper end edges 21c
of the flat-plate 10 term nal 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 ehemeite 26 toemumitedhan e leny utsebmoen hi malporgdion ons
(such as the tab terninal portions 55 of the related fuse 50 shown in Fig.

7) consid raﬁhx f&h %&fd\%&w doramcke bhe kpsul agangshasieng 23, and

t he fuse stant rectangul ar shape when viewed fromthe
front side there Ihere Qre, ny L&Y oRfi nhuses RQare
brought FRES %Sn FA% a5 619 §55ﬁ¢ gr %ﬂ?ﬂﬁ%fgbgﬁgp3%¥oo%ngthers

the fuse
el ements 25, each having no tab ternl tion 48ject|ng fromthe
t

r
i nsul ati A§ Bdusitify 1pgeraed FEPALtdore FﬁebglEPOU&thFn ‘contact with each
ot her, and besides are not |iable to receive an ex% al force which would
be prioduced ufomr cempadnOwkhR GuAer 2 AeRbERtedhih oflbf & LT hEFYHEAS at e
term nal portions 21 are prevented from damage, and also an 25 externa
force i spprevent ad,f romuse nerappli edig olndte shewiml eenigagrsy thilvh 28t hus
preventlng t he fu5|ble portion 22 from being deformed or broken. Even if
the flat splal@naitnstalp pRirtdiems2ashoul d receive
Namely,inthefuseiﬂ)ofthisfirstembodiment,theinner
side edges 2la and upper end edges Z2lc 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 terminail
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



an external force upon contact of the outer side edge 21d or
end edge 21e with other nenber, the external force hardly acts directly on
the fusible portion 22 since the flat-plate termnal portion 21 is
supported by the pins 24a of the housing nmenber 24 passing therethrough.
The fuse 20 is nmounted in the fuse nmounting portion 10 10 such as a fuse
box as shown in Figs. 3 and 4, and the mddle portions 21f of the

flat-pl apert esmi gl tperd E@@seaii@getm?e xR ib1 g pioppedry 28 pecdn beliygby t he

mating termnals 11 of t

5

t he | ower

e fuse nounting portion 10, and therefore the

flat-plaégf%§ﬁ§§ng£ pPOkLhons 21 are electrically connected to the mating

term nal s

respectively. As shown in Fig. 4, the mating termnal 11

s L st B e S

conprising a i-on one ‘en

At

a bus bar, and a
distal end portion of this term nal piece portion is, 20 bifu
sl ot || baRfeat e FRRhper CoiRRR ttétdi if Fhe qubFrettfBnedye

ed by a
ﬁ&ing of

the term nal piece portion, and upper ends of this bifurcated distal end

portiSon the buweednd maralldla sidhdoshen Beheert othorentepmy

o Cgri ppi ng

portions Ila and Ila, respectively. 25 Nanely, each of the flat-plate
t erm nal hpedl yoast2l dindedidl Ylonf thee flussidlel granti@®b 22 sheckudsde? 0 of
this first enbodinent is fixedly gripped by the mating term nal

mddle portipna2ifttbRigel whirehohs2substantpedtyddbgetie gimorigizon

of the housing member 24 passing therethrough.

11 at the

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, themating 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 11b 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

lla and lla, respectively.

25 Namely, each of the flat-plate terminal portions 21 and

13



thereof in the nounting direction (in the upward-dowward 5 direction in
the drawi ngs) . Therefore, as conpared with the related fuse 50 (shown in
Figs. 8 and 9) in which the tab termnal portions 55, projecting fromthe
i nsul ating housing 53, are adapted to be fixedly supported, the bal ance of
supporting of the fuse 20 in the fuse nounting portion 10 is 10 better,.
and the deflection of the fuse in its nounted condition is suppressed, and

besi des e pyafabh-ehdfient 2t be {1seudQ 20er bei s edusedeniermintre, fuse
e

gui de walls of t use nmounting portion 10, shown in Fig. - 3, do not

and the P o TR 90 Pt Es i S fmd O T R Ll €

e al'so 't t of the fuse guide walls 13

can be reduced. A |eakage of_ current t flat- 1.hal
borti ons SPE w21 fofhEREoF da S L amsaRRsa Tt A P BT Re 1S

portion 10, is prevented by the insulating housing 23. TQg%gfore, gn

i nsul ati rhensddf 12n ofhe hechinséngodatreA§ipdr tiidn tHRD Wl Grfg et

electrically insulate the pair of mating termnals 11 and 11 from each

ot hers and ddwareforie cae Bayeingssmallher dfsimght ass conpparddwiihtiae

insul ating wall 63 showmn 25 in Fig. 8 14 Therefore, the fuse nounting
portion 1Qcanderfar megd (tRbOnaisRiLssi Beanand)besi dési dihetied ftab ency of

the operation for inserting the fuse 20 can be enhanced.
terminal porticns 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
20 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



The insul ating housing 23 covers the upper end edges 21c 5 of the
flat-plate termnal portions 21, and has the positioning abutnent portions
24c for abutnment against the upper ends of the mating termnals 11 so as
to position the fuse 20 in its inserted condition. Thus, the fuse 20 is
directly positioned relative to the 10 mating termnals 11, and therefore
the fuse does not need to be positioned relative to the insulating wall 12

and others of therbyseeOURLI AGsPORGRONIAP peot 1dratl @ heeradwrurfatened
positioning can be effect ed regardl ess of the nolding precision of the

fuse rmunt;tnt%es%rt El%gét%ﬁ% Therefd %r@helé’ffﬁ;&. grg{:%eogotpé dt e fidrst

embodi ment'-° erm nal portlons 21 dre prevented from damage,

and al sg an external rc revent ng applied to the fusible
portion 29T ﬂﬁé?rﬁﬁ@@eﬁ |n§uﬁﬁeBPU§FBI pSP %%52 from being deformed or

broken, and therefore the rellabllltg 20 ephanced, and the s II-size
desi gn can be 3Abki Enedl 2 pied Besisdey, @@W%tﬁﬁuﬁﬁ%%?ggﬁ 10.% i n which
the fuse 20 is to be nounted, can be forned into a small sjze, and IS not
requiy edofo:hanfd aa mlg;rterrbd:-mn@bp@crcso@ﬁ 2Irhéﬁéf?®ﬁrfethet9fé53e"flf?%%%cy of
the operation for inserting the fuse 20, which 25 can be easily inserted,

i s enhanggdtmand @b&leh% pqedﬂ@f|aﬁutﬁbnﬁxﬂgamnstbeheedppen erffle dlise

el enent and the insulating housing of the fuse
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 canbe 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
fusibleportion22,thuspreventingthefusibleportum122from
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 intc a small size, and
is not required to have a high molding precision. Therefore,

theefficiencyoftheoperationforinsertingthefuseZO,vﬂﬂch

25 can be easily inserted, is enhanced, and also the production

15



of the present invention are not limted to the constructions in the above
enbodi nent, but various fornms can be adopted. 5 For exanple, in a second
enbodi ment of a fuse 30 of the present invention shown in Fig. 5, an

i nsul ating housing 33, attached to a fuse elenent 35, covers a fusible
portion 32, inner side edges 3la, upper end edges 31c and outer side edges
31d of flat-plate termnal portions 31. 10 Therefore, the fuse el enent 3S

i s covergdsw tAnt Be ridsdkdti ng housi ng 33 except obverse and reverse sides
of that portion of each flat-plate term nal portion 31 extending from its

| oner end edge;gle TS@AN shAct el & 28130 Boperihigops Bié fuer eof
| ocated at theTﬁgtgég q%bsig}oﬁ relalibe to tﬁgj 15 fusible portion 32. The

m ddl e portjon 31f of, each flat- te r.mi. nal i s tioredl y
gri pped BY hﬁ% PYRE S YT £ 'nr%%%l%%fn?%gl%flﬁgg ﬁg%}%% %gn:pgécrﬂtui%onl 10, and
therefore the flat-plate term nal

. ortion 31_.is electrica 'gnected to
the mati A tEEnERRVE EWbeFmﬂﬁﬁelVP%tﬁéréQBBSGPEmafSEHebguééxgﬁgnént 35 of
the fuse 30 of this second enbodinment is reduced to the n%@i (g t he
requif ed amounforasdampéeefior @ SRECHENEHROPIBGRRAGTF dHESt g%r ection of
the fusible portion 32 can be achieved nore 25 positively. The other
const r uchirer eantd ieffeatt snaskosh mn &iol6 St oathbssubitinhe Fueslnd ¥ t he
first embodinent. In a third enbodi nent of a fuse 40 of the present

attached to a fuse element 35, covers a fusible portion 32,

inner side edges 3la, upper end edges 31c and outer side edges

31d of flat-plate terminal portions 31.

10 Therefore, the fuse element 35 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
fusemountingportionlo,andthereforetheflat-plateterminal
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



i nvention shown in Fig. 6, an insulating housing 43, attached to a fuse

el ement 45, covers a fusible portion 42 and only an 5 inner side edge 4la
of each flat-plate term nal portion 41, and obverse and reverse sides of
that portion of each flat-plate termnal portion 41, extending fromits
upper end edge 41c and |ower end edge 4le to a region including a mddle

portion 41f thereof located at the lateral position relative to the
fusible @ RYIdOHALharmexpased fuamtihet redoatimeg:thousi ng 43.

Nanel y,

the fuse 40 can be nmounted in the fuse nounting portion 10 from either of

the upper and Iguner QEﬁ?ﬁuéﬂﬁﬁgi d+ theref angd heg ebfki arrncyresedthe

nount i ng operation can enhance

fuse

e other construction and effects are 15

substantially simlar to.,thgose of the fu 0_ of fjpst ogdigent. In
each of tlﬁ%é’%’d:o\fé" S Bt s - gq’t HBUJQIFHS%E% & Ihgﬁjg%nagt égt’e??r?%al portion

21 (31, 41) is fixedly gripped at its _the mddle ort4on 21f
| ocat ed 4t #héwsat eLaMeRd bosiAGVETF & 81 ArFveL B PR $hus

42), the present invention is not limted to this construction, and

31f

41f
B 8P§1F”o‘?1n 22 (éz,

in

accorslancmne fs ide abrstdlucoiforach thetmeiehg termi-nal, PeatAODf fht-plate

termnal portion can be suitably fixedly gripped at its mddle portion in

t he mountifgodiveeeki a1y rehbebe middses f 2hapgrdy i o f equisédatrphetde
i nsul ating housing. |'? I NDUSTRI AL APPLI CABI LI TY As descri bed above,
fuse according 40 Jdi& g ent iditending from its upper end edge 41c and
lower end edge 4le 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
be 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 21{f (31f, 41f) located at the lateral

20 position relative to the fusible portion 22 (32, 42), the
present inventicn 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.

17
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is useful as a bl ade-type fuse which is nounted on a fuse 5 nounting
portion of electrical connection box in a vehicle or the I|ike.
Specifically, the fuse can be suitably applied in a conpact el ectrical
connection box in which the fuse nounting portion is down-sized. 18 CLAI M
A fuse box having a fuse mounting portion in which a fuse is nounted, said
fuse conprising a fuse elenent having 5 a pair of parallel flat-plate
termnal portions and a fusible portion provided between inner side edges
of the flat-plate termnal portions, and an insulating housing covering
t he i nner F edges of said flat-plate term nal
portionslgggsggggif%gggﬁgﬁggggﬁﬁﬁ; 10 characterised in that a mating
term nal of said fuse_..noynti pertion_fi qrd i . portion of
each of said 1sa??5?5%%e$ear‘%ﬁn‘%%l %%Sr?‘ilso%sg(ﬁecﬁd%ﬁlqn{) jag %ﬁg iﬁ‘?%%:ﬁ%ﬁ in a
direction of the plate thickness of _said  flat-plate_ termnal_portion, so
that sai dSnasiedgl @Srihaplade R ef¥5E cHlM GRcoRnBOrEF & dhid 438 - pl at e
termnal portion. 2. A fuse box according to claim1l, wherein_the nmating
t er nifal molingding poubt Pnge Herla BT idalegPPrRget pent PR i@ Be2HCH8red on of
each of said flat-plate termnal portions that 1is located at a lateral
side of saiedlfueibl 8ppotficalld, .the fluse bax hecondiablvoappaied|inr clai m
2, wherein

a compact electrical connection box in which the fuse mounting

portion is down-sized.

18



the mating termnals of said fuse nounting portion 25 respectively abut
agai nst positioning abutnent portions of said insulating housing, thereby
positioning said fuse in its inserted condition. 4. A fuse box according
to any one of clainms 1 to 3, 30 wherein said fuse nmounting portion
conprises a fuse guide wall supporting the insulating housing of the
nmounted fuse, and an insulating wall for preventing a | eakage of current
between said mating term nals, wherein said insulating wall is smaller in
hei ght than the mating term nals. 19 :

CLAIMS

2 fuse bex having a fuse mounting portion in which 2

3

fuce is mounted, szid fuse comprising 2 fuse element having

parzllel flat-plate terminal porticns and 2

Ln
Il
o)
W
[
H
O
[l

cible portion provided between innexr side edges of the

rminzl pecrtions, and an insulating housing
covering the inner side edges and upper end edges of sziad
flzt-plate terminal portions and said fusible portion;

10 chzrzcterised in that a mating terminal of said fuse
mounting portion fixedly grips the middle portion cif easch
of said flat-plate terminal pcrtions in 2 mounting
direction, in a direction of the plate thickness of sezid
flat-plate terminzl portion, so that gz2id mating teiminal

15 is electrically connected to said flat-plate terminal

porticon.

2. 2 fuse box according to clazim 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. 2 fuse box according to claim 1 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 inserced condition.

4. A fuse box according to any one of claims 1 to 3,
30 wherein said fuse mounting portion ccmprises 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.
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