CHI P- TYPE M CRO- FUSE The present invention relates to electric fusesQr@HO?J
ROr e spec}flcally to Chlp type m gro-fuses which 5 are useful in, for

exanpl e Lectronic printed-circuit boards (PCBs) and can be
surface-Mlnted, that is, nounted directly ofp the surface of a PCB by, for
exanpl e, sol der| ng theret o. 10 Sub-m ni ature fuses are now w dely
used in PCBs in various el ectri-c aCHIP+PYPE MICROGPUSEENL . Recently, such

equi pnent has been needed to be nore mniature. Thus, further
m niaturisation of devices for use in the electric  and electronic
equi prent  has been Eheopresentdednvdadion Thelatbescas aleh:ta:s'.q:a]ﬁ'asétsor

have been suffi ci Ie 0 {héﬁe
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is accordingly an objec e pres nvention to. provi a, chi p-type
i cro-fuse whi ch MBRR #J;F%‘ftﬂlr sttq'f% At tﬂfgh é}elp%goi Pryt’y \F/
25 al so al | ovexamplé) gébluwrimg thaemletd:ow production cost w thout

i ncreasi ng the nunber of parts and which can be preferably surface-nounted.

To acconplish the aforenentioned object, in 30 accordance with an
aspest of tlfe present Swireminbaturéecfuses previnm!\d widghp-used incPEBsuin

conprising: a bo%fg&\gua 1@%%&1%685§aa@1e@&dﬂ%1'é&ﬁi!ﬁméﬁte“ aRec&ftlly,

body having a pair rangul ar end faces spaced Opposed to each ot her,
four side faces BPch gauipmedt hasgbeeearedefettoche Maxe pQF‘PlﬁFuEﬁd

faces, a hole defimes, i fusehdrbadyiardrisationg (0F deices for use in the
electric and electronic equipment has been also
15 demanded. The devices such as capacitor have been
sufficiently miniaturised while no chip-type micro-fuse
which meet the demands for the f_urther' miniaturisation
thereof, high reliability and high productivity has
been realised because of difficulty and troublesomeness
20 in assembling parts into such a chip-type micro-fuse.

It is accordingly an object of the present
N invention to provide a chip-type micro-fuse which is
not only of simple structure and high reliability but
25 also allows a high output and low production cost
without increasing the number of parts and which can be

preferably surface-mounted.

To accomplish the aforementioned object, in
30 accordance with an aspect of the present invention,
 there is provided a chip-type micro-fuse comprising:

| a body made of heat-resistant and insulative
material, said body having a pair of quadrangular end

. faces .spaced opposed to each other, four side faces
35 attached to and extending between said pair of end |
faces, a hole defined in said body and passing througli



2 said body between said pair of end faces, and two recesses, one of said
two recesses being provided on one of said ,four side faces at one of said ‘
pair of end faces of said body, and the other one of said’two 5 recesses >
bei ng provi ded on anot her one of said four side faces at the other ®s#fe of
said pair of end faces of said body such #hat said other one of said two

recesses is posifLoned. diggonally wth said one _of said two recesses; 10
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portions of sard fusi el enment” Der ng
of end faces af@ces ok @Fighi hodyoesand pthei mbhen one obfssalldaitwoof

end faces of spiéed8d¥. BdEnf! Peovidedf onal gln@ailérofqr?doﬁorg | O4S said
fusi bl e el enent gel ngggl sposed. on the other one of said palr of en aces
n

and in the oth®id® St the otheroong @f oFrddd PaAlx Rf oeRé, fasesof
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fusi bl e el ement_extendi ng di_agonal | t ween said i r _of .end faces through
said hole in s%?ﬁe%%ﬁﬁ; 1§n8°§q‘q‘;}§ﬁﬁ¥l %a"a%%ﬁ)%& i\'/ggf‘aﬁﬁldSBPﬁeP G
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extending through said hole in said body, one of a pair
of end portions of said fusible element being disposed
15 on one of said pair of end faces and in one of said
recesses provided at one of said pair of end faces of
said body, the other one of said pair of end portions
of said fusible element be'ing disposed on the other one
of said pair of end faces and in the other one of said
20 recesses provided at the other one of said pair of end
faces of said body, and the remaining portion of said
fusible element extending diagonally between said pair
of end faces through said hole in said body; and
_ a pair of conductive "and solderable terminal
25 members fitted onto respectively corresponding’ end
faces of said body for electrically connecting said
body with extend circuits, each one of said pair of
terminal members including a quadrangular wall having
an inner face opposihg the respective end face of said
30 body, and four side walls extending from and
sqb':sﬁ"antially perpendicular to the periphery of said
q,t__.lédr.jarigulaf wall and covering said four side faces at
‘.".'éach"of- _o:ie of said pair of end faces of said body,
;- - each ona:'é"l'.of said end portions of said fusible element
35 dispgs\e-d on each of said end faces being firmly held
betwéen each of one of said pair of end faces of said



substantially perpendicular to the periphery of said quadrangular wall and
covering said four side faces at each of one of said pair of end faces of
sai d body’~ each one ‘of said end portions of said fusible el enent 35

di sposed*eh each of said end faces being fir hel d bet ween each of one of
said pair of end faces of said body and eaTh of said inner faces of said

tfr m nal b”?nberls, bodpd aleal?&h i OBfZaéQiderﬂxMt ifraf@@sof pgai saidisitdrninal
el enent el ng el ectrjca y connect to eac one, ._-Q Sal I, NNer aces,
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chip-type mcro-ffagibde rebéhméytbdelinne elepityilwalflyr nbpnhettedg tdie eawth
portions of the body into the.term nal b for.10 . ©X I S
called a press fif™ Thg%f oﬁabgi nbnﬁﬁg o?%gggob%‘gct%%l%é %}lgsa{agl)d%efmq}al
advant ages o3 themembemsi.on will be apparent fromthe followi ng 15. 20 25
30 35  nore particular description of preferred enbodi nents of the
invention, as illustrated in the acconBanyi ng. drawi ngs j n which | ke

ref erence nuneral s ref 8hexgbyirkeapahighi¥; orghbaPle heFRABTRYRS RAGHRS TUAR)
in which: _ can readily be made simply by firmly fitting the end

portions of the body into the terminal means by, for

\_./ 10 example, what is called a press fit.
The foregoing and other objects, <features and
advantages of the invention will be apparent from the

fol lowing
15.
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5 Fig. 1 is a perspective viewof a finished chip-type fuse made.in:
accordance with the present invention; Fig.,2 is a perspectlve view of a

chi p-type fuse enbodying the present invenjion; and Fig. 3 is a perspective »
vi ew of anot'her chip-type 10 fuse enbodyi t he present invention. ¥
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assenbling, acy rlca Space 2 1s provi

of the body %ﬁeldﬁ?éﬁrgﬁé gqgwgeshﬁhagh aRqchnsul ative materials. Further,

not ches or recesses 5 an are forne along the outer periphery of the
body 1 negr both |opggtudi ngl acpdespedrdve Qﬁewh%fbadyiﬁisﬁaa Bﬁr'l'i) -¢ypend

caps 8 and 9 are connected with both 25 of the ends and ectrlcally

connect the fuse matde éxt aceardanceuiwithl ebat 9@eean% E?ﬁBeaﬂtiwhl,ch the fuse
is also provided, and to fix a fusible elenent 7 stretched across the
cylindrical space 2Fig.t Beibodypérspectiiveeviibe efida 3hdpdtfpenduslke end
caps 8 and 9 are respectively press-fitted into the body 1, the notches 5
and 6 at bot embodyiBgattie4presens Hosentiene andended to prevent the ;\j
fusible el ement from bei ng danaged when end portions 11 5 and 12 of the
fusible el ement 7 tEBh8i-oBallByaspesspretiiyer ¥dewt h€ apbitheéri chipspape 2 are

drawn out of the interior of the body 1 to the exterior thereof.
10 fuse embodying the present invention.

Referring first to Fig. 1, there is shown an exterior
of a finished chip-type micro-fuse made in accordance with
the present invention. As shown in this figure, the fuse

15 has a prism shaped body 1 and a pair of end caps or
terminals 8 and 9 attached to ends of the body 1.
Next, referring to Fig. 2 which shows parts of the -
fuse of Fig. 1 prior to their assembling, a cylindrica: B
space 2 1s provided or bored within the inferior of the body
20 1 made of heat-resistant and insulative materials. Further,
notches or recesses 5 and 6 are formed along the outer
periphery of the body 1 near both longitudinal ends 3 and 4
of the body 1
The pair of end caps 8 and 9 are connected with both
25 of the ends 3 and 4 to electrically connect the fuse with
external circuits located on a PCB on which the fuse is also

provided, and to fix a fusible element 7 stretched across

the cylindrical space 2 in the body 1.



Wien the fusible elenment 7 is connected at both ends thereof with the end
caps 8 and 9, one end 11 of the fusible 10 elenent 7 may be drawn out from
tthe rece§§a5 formed at the edge of the end fgte 3 through the cylindrical
space 2, Yhile the other end 12 of the fusi el enent 7 may be drawn out

from anot her recess 6 Lch s forned_on _gnqt her d fage 4 diagonally with
respect to the recess ?ﬁiiﬁetgﬁdefggpgrﬁpan gngngﬂﬁ SPﬁtﬁépﬁoﬁyaEdaPegre

ively fi | , fhhe f f ich
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Flsi bl o el ement 720 PO neuang 320 ot Pantiey oy % 8FE, Fiisefasd B phevent

between the endthapgu8iBne 818Rentherendbe¥hkaasfagedWhén 08 bYsLPLAs 11
el enent 7 can be fixed in the fuse w thout being sugjecte to any

unnecessary $enandnlRyotir shenguesbheotlemenport tensidnatny d8retchb8 across
el ement 7 out through a correspondi ng one of the 25 recesses 5 and 6 forned

on the end facethg awmllindrilnhdtsspabe 2earesdpawnecolivr o€dthe i1heepPUbLrof the
peri pheral surface of the body 1, when the end portions of the body 1 are
fitted into thebedd &ape, thhcewbterionstbérend.fusible el efent 7 held
between the outer peripheral surface of the body and the surfaces of the
inkgs walls of the cap¥heBntBet fasdbiepelemens Bylsrconneatedfatcbotheands
bet ween then1mﬁ%€%the result that the fusible_elenment can be el ongated or

“torn off to chahBBr#PE Withnghe end faPacBefndi Pesonerendalibeof the fusible

Movent i on, -HhercirmeBhoBRY | B BevRreuBotiioR Ehe TPEren FrforRag at the
edge of the end face 3 through the cylindrical space 2,
while the other end 12 of the fusible elemenf 7 may be drawn
out from anotﬁer recess 6 which is formed on another end
fgce 4 diagonally with'respect to the recess 5. The end

15 portions 3 and 4 of the body 1 are respectively fitted into
the end caps 8 and 9, the iﬁner surfaces of which have |
already been Soldered, by the uée of a press, while outer
surfaces 13 and 14 of the end caps 8 and 9 are simultaneous-
ly heated to solder the fusible element 7 with the-end

20 portions of the element 7 being held between the end caps 8
and 9 and the end surfacés 3 and 4. The fusible element 7
can be fixed in the fuse without being subjected to any
unnecessary tension by drawing each of end portions 11 and
12 of the element 7 out through a corresponding one of the

25 recesses 5 and 8 formed on the end faces 3 and 4.

Unless the recesses are formed on the outer

peripheral surface of the body 1, when the end-portions of
the body 1 are fitted into the ehd capé, the portions of the

fusible'eiement 7 held between the outer peripheral surface
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d_ext endi et ween sai air of_end
element 7 %re drawn outwgrdly through the corresponding

recesses formed on the outer peripheral surfaces of the
body near the ends thereof. Thereby, the chip-type
micro-fuse of the present invention can obtain stable
fusing characteristics without applying any undesirable
force to the fusible element.

- As described above, an aspect of the present
invention resides in that a highly reliable and
chip-type micro-fuse can readily be made simply by
drawing the end portiohs of the fusible element out
from the notches or recesses formed on the outer
surface thereof near the ends of the body and_fitting
the notched end portions of the body into the end caps
or terminals of the fuse with the end portions of the
fusible element being firmly held between the outer
surface of the boyd and the inner surface of the end
caps.

Having described the present invention as related

to the embodiments shown in the accompanying drawings,

it is our intension that the invention be not limited

:by.aﬁy of the details of description, other than as set

" out in the appended claims.
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faces; a hole defined in said body and:passing through said body between
sai d palr of end faces, and two 10: recesses, one of sai

bei ng pr9v1ded on one of said four side faces at one of of end
faces of ¥aid body, and the other one of said two reces W ﬂm‘!ﬁﬂy MF
on anot her one of said.four side faces at the other one © end
faces 15 of said body such that said oégg gne of said two recesses

‘posi tioned diagonally with said one of s . recesses; an el ongated
fusible elenment, the length of said fusible el ement ‘being | onger than that
of said hole, 20 1. saa dchipstype mféfaeﬂﬁsebebﬂgngiﬁeosed within and
ext endi ng t hrough said hoée i n sai.d bo one of a of end Eortlons of

said fusible el ement b2i ng°¥spBe8§ oPTond St EESH qtofa%ﬂd Reudagiye;
one of said¥ecessatepial; dedidt baie baviagd papaipf o@d;ﬁaimeamgxil% end

sai d body, the Otf%eé’nes#%tche Otgﬁggtsédmtﬁn &%f“%ﬂirm f%;? U'Sde ngafzﬁs

el enent bei ng di sposed.o one pair of en
the other one of &%tarhed edesapdoveitandinghebetweenonsaid ﬁld‘-' paifr ehd

o Tac 1 o5 b, ol ot ekt 5 St o
el ement ext endi ng g y .be i i
hole in said body® ’afﬂ %Pa‘i abetween -Sadgct Poir A8 and ddanns laé‘Fim kup

mekers fitlded onter:emmpt onel yoﬁosae.apomlo ng-euatsfefscelseﬂﬁgsq'iszﬁ%d f 8h
electrically conngelilg %gig %gur f!égh ée ? P%lrcul‘i]égﬁeach one . of
n tFa

said pair of termnal- ers 1 ncluding a quadr
faces of said body, and the other one of sa1d two

recesses being provzded on another one of said four
side faces at the other one of said pair of end faces
15 of said body such ‘that said other one of said two
recesses is positioned diagonally with said one of said
two recesses;
an elongated fusible element, the length of said
fusible element being longer than that of said hole,
20 said fusible element being disposed within and
extending through said hole in said body, one of a pair
of end portions of said fusible element being disposed
on one of said pair of end faces and in one of said
recesses provided at. one of said pair of end faces of
25 said body, the other one of said pair of end portions
of said fusible element being diéposed on the other one
of said pair of end faces and in the other one of said
recesses provided at the other one of said pair of end
faces of said body, and the remaining portion of said
30 fusible element extending diagonally between said pair
of end faces through said hole in said body; and
a pair of conductive and solderable terminal
members fitted onto respectively corresponding end
facgé of said body for electrically connecting said
35 ‘body with -external circuits, each one of said pair of
terminal members including a gquadrangular wall: héving



an inner face opposing the respective end face of sai d body, nd four:

side walls extending from and substantla. lﬂﬂ" to the
peri phery of said quadrangul ar wall and cover Iﬂ"m H'ﬂe faces, at

each of one of said pair of end faces of i d body,'eadh éne*of sai ¥’end
portions of said fusible el enent disposed
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h & faciact daes,
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body and each of said inner faces of said terminal
members, and each one of said end portions of said
fusible element being electrically connected to each
one of said inner faces of said pair of terminal
members.

2.. A chip-type micro-fuse as claimed in claim 1,
wherein eight recesses including said two recesses are
provided on said four side faces such that a recess is
disposed on each side face at each of said pair of end
faces of said body.

3. A chip-type micro-fuse substantially as described
herein and with reference to and as illustrated in
Figures 1 and 2 of the accompanying drawings.

4. A chip-type micro-fuse substantially as described
herein and with reference to and as illustrated in
Figure 3 of the accompanying drawings.
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