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MEC FOLI O 230P61796 g WANGDOC: 0922f MOLDED CAPLESS
FUSE The present invention’ relates to mniature electric fuses, useful in
meny electrical apparatus such as-televisions, conputers and the Iike. The
i nventi on particularly relates to the connectidn. of ‘the lead wires to the
body of the fuse and nore particularly is directed to an end capl ess fuse.
Known i ni at ur e fN&@SFOLDOCaRBOP6ORPEI Se a gas pressure resi WANGDOOI0NARARE
open whded,. i nsul ating sl eeve, which mght be of glass, ceranm c, or other
electrfcally non-conductive material A fusible elenent, adapted to nelt on
el ectrical overload, extends<hmough the sleeve and is electrically '
connected to. end caps that are affi x4OLRED; GAPLESS EUSEhe s|eeve or to

| eads ending at the end caps. The electrical |eads to the fuse are either
attached to the end caps and through those end caps to the fusible elenent

in the sleeve or ..t he_| e hrou h nd_ca .t

el enment . " Exanpl es ?ﬁ %?ﬁ?%ﬁgtgé gﬁégnmfgﬂ gﬁg ggpglggétéggngﬁﬁcﬁéi atents

4,746,784 and 4, f S negted to a

fuse is found in 1 paien?ég?g gﬂpﬁgnQ neéﬁggﬁ eR ggggeugrfgﬁgé%%nt S

shown in US patenfeflavSdi89; computers and the like. . The invention '
particularly relates to the connection of the lead wires
to the body of the fuse and more particularly is

directed to an end capless fuse,

Known miniature fﬁses'typicélly comprise a gas pressure
resistant, hollow, open ended, insulating sleeve, which 8
might-be of-gléss, ceramic, or other electrically

- non-conductive material. - A fuéiblé elemgnt, adapted td
melt on electrical overload, extends through the sléeve
and is électrically connécfed to_end caps that are
affixed at the ends of the sleeve 6r ;o 1eads ending at
the end céps,_ The electrical leads to the fuse are
either attached to the end éaﬁs and through those end
caps to the fusible element in the sleeve, or the leads

extend through the end caps to the fusible element.

Exaﬁples_of a miniature fuse with end caps are seen in
Us patents 4,746,784 and 4, 540, 969. An example of a
lead wire which is connected fo a fusg_is fqund in ds
patent 2,916,587._.An unusual end cap arrangement is.

shown in US patent 4,532, 489.



When the electrical circuit in which the fuse is.connected suffers an

electric overload, the fuse wire nelts and perhaps vaporizes,'sofder

the fuse sleeve may do the sane,
air in the fuse becones heat ed.

i nsi de

sol der flux may vaporize and the gas or
The gas @essure inside the fuse sleeve

increases and ‘rapidly. The tenperature, particularly of a short circuit,
may be hi gh whengbhéoetebtet chlle cidclAl iMEAAMHIGHS St dig@n the | eads-,
The gas pressure may apply enough pressure to the end caps and/or to thes—aeﬁr
| eads at thecendectipd sufiffers ancwlevitrdic idverdoad e thd tfusé heipssenbl ed .

mniature fuses are encapsul ated in a covering material .

This material -

will .block. omehtslea@tpenhaDStVanerﬁhom,nga@ﬁenﬁinduﬂéenhs fugle end caps.

~ Typical ly,

it also.serves as electric insulation of the covered el enents.

For exanpl e,sleevacmagchni §he RADA BOddprafduxinayvapotisesand ctheaced -
in a nold, and nolding material is transfer nolded around them Transfer:
nol di ng mat eF3§| QF %Fcﬁnt H?chIuF? mwm%mg %)&% PEgpRsure

f or mul at ed s h ey will npot adhere to .the taI d capg or to't
Fod {6 tA 1ee

| eads or ev
mol di ng mat

Rof%E8nE

he

V@ lOckenses, e wi®. Such.

even the enSE% eﬁag{lﬁéorﬁﬁm%igf‘gg\’f& :?E Isg'\ﬂrﬁ:a% “@Té"tjﬁf‘gaﬁ ?iogt IITES
material wheygy ﬁ' E4BhEH %eﬁﬁg'i:%nd%%' QBiae&L tﬁ%a%ie‘%&‘éfﬁ] dH{H 4551 Nén'

SO deS|gned to perm-t~the no ng rmateri al

: Often'the-aSsemhied3minlature-fuses5ere'enoepsulated-in - )

-cepsr- Typically,fit”also serves as“eleotrio3insulation_

the leadl.“ The gas pressure: may apply enough pressure
to the end caps and/or to the“leads;at the end caps to .

blow them out of the sleeve.

a covering_meterialsg Thishmeteriél~will'blook'orlet'

least inhibit the blowing out of the leads and end

'of the covered elements. For exemple;:ln”one:tethniquef”_g.

_known for years, miniature fuses;are‘plaeedfin'afmold[

 and molding’ material is transfer*molded'arbund_them.'

Transfer: molding materials, which typically are known

' 'molding-epoxies}'eretformuleted’SOfthet[they will_not

the non-conductive sleeve around the fuse wire. Such

USG IS

'adhere to'the3metal”end-éeps-or~to thefléedsjor even to -

'”-molding material therefore will ‘not . prevent a lead to as't

fuse and sometimes even the end cap on the fuse sleeve

from blowing out of the covering material where elevated

pressure develops in’ the sleeve, unless the fuse is so

designed to permitathe molding materiel'tohflow'around



3 an angle or.a projection or into ‘an undercut or notch. It is known that
typi cally non-adherent nolding materials, which are nol ded around a | ead,
widl not hold the | ead against noving through the nolding material unless
there is a knurl, notch, upset, enlargenent, crdnp, or a |like msshapen
section, formed in the |ead, so that the nolding material can flow into or
aroung t hat secti amn aingtllee oreadpaod elctdlonom it |agndindesrcutheo it ol. -
natér}él'cures. M niature fuses are intended to be extrenely sinple in
structure and i neffedsi kaown khatf £ypdicallonaonnadheregtomtliding hese
objectives is to make the mniature fuse_end capless. In such a fuse, the

| ead may be sol def@fedindsy| Y¥highoare meplieds anod odigagh Jfilhaerhedd

or glass sleeve of .the fuse. An arrangenent of a lead attached directly to
o fuse wire 15 shoh® L8a%puRass tyROsNAG IR (hes FOMANE dRFSR 8bY 50,

For enabling attachgent t he,l ead the ceramic sl eeve y. be netallized,
whi ch substantialPVH?§3p3§FFﬁg?saF %8PHH0quﬁ§ mﬂgs%(5(§E;ﬁ§§%WﬁP§@ads to

b | d d ~.th |1 | I 5 ' f
W re to be sof der SELABH RY ApEnp, BIBeRebtn BoRR A3 cHEACHET.
o PLaced in o mopd SRdemphdl fG1ARG! kol of"Iclar IR IR UL il A0S

and t he sl eeve. ach a straight wre,

o that section Of'the lead and lock onto the lead when the

molding material cures.

et _ Miniature fuses arg'intended to be extremely simple in
structure and inexpenéive td manufacture. Oné'way to
accomplish these ohjectives.is to make the miniature
fuse end capless. In éuch.a fuse, the lead may be
_soldered directly to or to a metallised portion of the
ceramic or glass sleeve of the fuse. An arrangement of
a lead attached directly to a fuse wire is shown in
Japanese patent publicati&n,53,35144 and 52 22750. For
enabling attachment of the_leads, the deramic_sleeve mnay
be metallized, wh;ch substantially is plating,-at bbth
of its ends, to enablé'thé leadé_to be soldered to the
metalliéations #nd'also to enable the'ends_df'the fuse
wire to be soldered to'the:mefallizations. Then the
assembled soldered fuée is placed in a mold and mblding _.

" material is molded around both the leads ‘and the
sleeve. If each lead is simply a straight wire, or is a

stiff pin extending from the end of a lead and to the

fuse, the lead is held in place at._



stiff pin extending fromthe end of a | ead and to the fuse, the lead.is
. held in place at 4 the sleeve only by the strength of the sol dér joint
-between the |l ead and the netallized ceramc.. Tenperature, or outward -

pushi ng forces caused by overload or short 4ircuit conditions, or- phy5|cal'

pulling on |eads during installation, can weaken or melt the solder joints

so that the |eaeissLesvéconhgi by phel e«t:wtgtw oTAR e Y1k Ojbigé t he fuge

assenbly. Some effective nmeans is needed to provide a capless fuse whersi

the lead is shetween thedlesdtandf the metaldizedheeramc.to an end cap overu."

the sl eeve. Accordingly; =t*hepri mary object  of the préesent invention is to-
provi de an ea'%@lme#%t)\ireat% outwaxfcpushd ngsifopicesc aitaad: thypn i ni at ur e.

electric fuse. It_is_another object of the present invention to provide an

end capl ess fQRECIPRY PR FhRrt ebrrukls condd tiones clor MhMEkank he fuse

- body. A further ect o nvention is.to.enabl e nore secure attachment _
- of the fuse |@?1JUJS‘P+% ?‘Pne{??ng% ‘%BH nghipgtaglation, o can Hegken RE et tited

and parti cul el capsul.ati on. .Accordi.ng to a first
aspect of thguf%\ﬁem‘,?rnf#%ﬂ i?f‘e?‘és@c’ Egﬂ:dgg P‘S&BPeg?"elh@cﬁqag']fﬁ%‘l;ed

COMprising: ' out or can be blown out:of.the.fuse:assemblyq Some o
"_effective.meansfis1needed'to.provide;a'capless'fuse.

 wherein the lead is securelysheld.to;the fuse sleeve

rather than to an end cap over the sleeveQ

’_Accordingly; the primary ohject of the present invention L

is to provide an easily fabricated, inexpensive, simple R

construction miniature’ electric fuse,

It is another object of the present invention to provide
an end capless fuse wherein the fuse leads\are securely

" held to the fuse body._v .._H'

A further--obj"ect- -"o"'f"-th'e*- 'i'-nvention is to- enable-' more .
secure attachment of the fuse leads to the fuse body
where the entire fuse 1is encapsulated and particularly B

'where it is a. molded.encapsulation,_:

According to a first aspect of the invention there is.

provided a capless electric fuse comprising,

’Jéi?f::.f:.:ﬁp
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5%an electrically non-conducti.ve, hollow sl eeve, the sleeve having opposite
ends; at |east one of the ends of the sleeve being netallized; a fusible
el;enent ‘extendi ng through the sl eeve and having a |l ength so as to have
first and second ends which are engageable with the ends of the sleeve; a
respective lead for attachnent to the netallized end of the sleeve, said

| ead -havi ng an erxh palrdétard ca&llly t ien+eandbetiygent heithew Bdebive,r &hpecti ve
met all4 zed end in the vicinity of the end portion of the |lead; and the end
portion of the | sddkevhchavengcoppesitesends; at Lesstuonsdl ofckbscendsans
the respective netallized end of the sl|eeve being sol dered together, said

| ead and said firEhe dlpeve heing mebaklizedent being secured to each ot her

and to sai.d netallized end of said sleeve by said soldering, no end cap
bei ng present cn1ﬁrﬁ?%ﬁ%kﬁfﬁlﬁmﬁﬁﬁd?%ﬁePgi%;ségﬁﬂﬂgasﬁgetngeyﬁeaPﬁvention

e Oy O RrGRl . Ro SR A od B8 FRTPLETLAE, B SoRabE' SR,
oD o om0 gl 6 08T Ekh £6F, ok B PHEp " ERBRR, o1l om0
which are engageqpl pafiddtidl FE4d Por!dELabRAYAE to the metallized end
_ o of the sléevg, said lead haﬁing an end portion, and the
laad being attached to the respegfive metallized end in
the vicinity of the end portion of the lead; And
ot --the end portign of the lead, the rgspeétive-first end of
the fusible elemént; and thé'respedtive metallizéd end-
of the sleeve beinglsoldered together, said lead and
said.first end of said fusible elemgnt being secured to

each.othe:_and to said metallized end of said sleevg by

said soldering, no end cap being present on the sleeve.

According to a second aspect of the inﬁention there is
provided a capiess electric fuse comp:ising; |

an electrically non-conductive, hollow sleeve, the
'sleeve haviﬁg oppoéite ends; at least'oné of fhe enas of
the sleeve being mefallized; - | | |

a fnsible_glement extending through'ﬁhg_éleeve and
having a langth so és to have first and second ends -
which are éhgageahae with the ends of the sleeve;

a respecﬁiQe lead for attéchment to the metallized end

of the sleeve, said lead having an end portion, and the



a respective lead for attachnent to the netallized end of the sleeve, said
| ead having an end portion, and the 6 lead being attached to the
respective netallized end in the vicinity of the end portion of the | ead;
at the end portion, the |ead bei'ng deformed in cross-section with respect
to the remainder of the |lead, defining a deformed region of the end
portion, which is disposed at_least in part out si de- t he..sl eeve and thereby

tdéﬂ&m

engageabl e byl%?Qo@%*PﬁgaF$§§F°@otﬁet&ﬁpﬁﬁ&@ﬁﬁﬁé” ”ﬁ“
t | t th d f .th h d t f 1
Pead, i e r eshe: YhELBEEY; 8 586; S Beadign. of Ehend sadiy 'O tive

i

reLal L7l e PbighrchRc BalChR R i TRRaEE wﬁ?sn%%ﬁg‘i” %a ceve

and over the dedgkgeCy5oghanghallBake Rk chy YaRi, TR

strengt henin use an SO -engagi ng t reg| ' andaldlng |n
~ hol ding the S&éf’&fﬁd&' ﬁééiéﬁ bhetﬁbe%\‘x& p%&t%‘i‘x C%i'%ﬁ' NG e oP'ag he

sl eeve. The invention particularly relates to t he structure of the |leads .
and to the nepesstoinaphethoutsifie thadsleevehandutterebye dugaﬂ,eamd he

formof wires or lead pins are normally relatively.thin in dianeter at the: -

‘fuse and by a covering layer to be applied over the deformed
region and over at least the metallized end of the

sleeve, and iﬂ

the end portion of the lead, the respective first end of 'wx,.

the fusible element, and the respective metallized end .
| of the sleeve being soldered together,i-' B |
- and further comprising a strengthening covering for the 1'h
'fuse, extending over-the sleeve and over the deformed .
.region of the lead, further mechanically strengthening
.the fuse and also engaging the deformed region andaiding
in holding the soldered lead to the sleeve, no end cap

| being present on the sleeve.'

Lo,

The invention particularly relates to the structure of ' A" I

the leads and to the manner of attaching the leads to
Ithe.fuse | The leads in the form of wires or lead pins' i

?_are normally relatively thin in diameter at the fuse and



7 are of uniformsnooth cross-section. But, at the end section of the |ead,

approximately where the lead is to be joined or soldered to the ceramc

sleeve, the lead wire or pin is deforned eg thickened, thinned, twisted in

shape, as by crinping, conpressing, notching, upsetting, or otherw se

defornming the | ead near_or at the end of the | ead which_is toward the fuse

sl eeve*to expand 8Fec &k riform shoothysrosgBecdon m B, cAfs$hee@nion of
0

oo ust oo <1 B R R el AR 20 8o
erood ront, o ot 2 e TR WIRELEs b Pl aR e, o B

. . : ¢
o the | ead, the MR ot 1% 55 S e, off RATCRBASA, Shisear AR
di sposed outsi de 9_& lgq;aﬁn%rsa![ﬂﬁg c?&gyiigr'em%gf 81990 otchengl, ceve. The

sol der flows around the”l ead, W Te an e ceramc sl eéve securing

them together. . Reogaledtdty,Olox thetulseotoifdeningd thed 12aa! nearderatit is
secured at the end of the sleeve, the open end of the fuse sleeve nust be
seal ed. Sol der the end of the lead which is toward the fuse sleeve to
expand or_contrﬁct and more generally deform the
cross-section of the lead. In one pféferred embodiment,
the lead is enlarged at its end regioh'just outside the
imj_ fuse sleeve to approximately as 1érge aé the diahetar 6:
' cross-sectipn of the opening iﬁto-the fuse sleeve. In
anéther embodiment, a notch is formed in the lead by
crimping the lead. - Then the'iead is soldered to the
metallized end of the sleeve with the enlargement on the
lead, the notch in the lead or the other deformity of
the lead disposed_outside of but generally at the
respgctive end of the sleeve. The solder flows around
- the lead, the fusé.wira.and.the ceramié.slqeve'gecuring
them'tqgether; Regardless of the shape of the lead end
. section where.it is secured at the end of the sleeve,

ﬂthe'open end of the fuse sleeve must be sealed. Solder
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8 placed around the |lead at the sleeve wil|-conplete the seal of the sleeve
around the lead. Ideally, an enlargenent or upset end portion of the lead
is a circular enlargement at |east approximately as |arge as the end y
opening in the fuse sleeve so that it cangbe disposed at the end of the
sl eeve and nmake contact all around it. In practice, for exanple |f the

enl ar gement faé@&léi_lsqnaytﬁe' FRaR9 AN Hef @4 edve ;méﬁ‘lbfﬁ]ﬁ]é%eve ut not&« |

~greater in cross-section than one -of the dianeter

‘extendi ng alde&l OyBdthBes$b8YEE aroRadakilecana@f. the shape of the |ead at
the sl eeve, an enlargenent should have sufficient contact with t he sl eeve

for acconplishing th e objectlves of the invention. The invention further
concerns applying the. covering, which may particul arly be of a nolding,
material , appdesllpy anaeaiargsnewtn@r apset: nd Ipwmc&ﬂobf)vtaﬁethead
enlargenent -notch.or other defornmity in the |ead.” Wile the covering .
nmol di ng mat eis ah cia;zcubaraehéacgeuetﬂteatteaé,aslﬁ approx/imq:tealrpmsj or. nove -
into the deform:ty. . Wien the . covering material has set, the covering wll"-
hold secur ellyar@etﬂ% ‘thedeaddopening tme theafuse. seete s Tthatistwill

prevent t he ‘I'ead from bl owing:out -or. separatlng f.rom t he. sl eeve.
can be disposed at the end of the sleeve and make

Iy

contact all around it. In practice,_for example if the_
-enlargement is achieved by crimping the lead it may be
enlarged to be greater in’ cross-section than one of the o
-diameters of the sleeve but not'extending all around the .w5?;
.sleeve. Regardless of the shape of the 1ead at the
sleeve, an enlargement should have sufficient contact

”with the sleeve for accomplishing the objectives of the

invention

The invention further concerns applying the covering,
'"which may particularly be’ of a molding material applied
by’ transfer molding, over the sleéve and over the '
'ienlargement, notch or other deformity in the lead _ _ 'gy.
"While the covering molding material may not adhere to o
.:. the lead it will wrap around or move into the'd
deformity. When the covering material has set the
3'_covering will hold_securely to the lead and secure thed- .
lead to the sleeve This will prevent the lead from

blowing out or separating from the sleeve.



9 Qther features and advantages of *the invention will becone apparent from
the foll owi ng description and acconpanyi ng cl ai ns. Enbodi nents of the

i avention will now be described, by way of exanmple with reference to the
acconpanyi ng drawi ngs, in which: Figure 1 is &n expl oded view of an

enbodi nent of the invention before the application of a covering; Figure 2
i s aTross-sectiothérvieatateshandnhddaneayes§ ofi gheeihvehntish atidag the
fusewdassenbl ed in a nol ded covering; Figure 3 shows a |lead for a second
enbodi nent of thbecomenappareﬁbfﬁromngheofohéoﬂiawldgsprupelnmnaaﬂure fuse .
of the present invention is conprised of a hollow sleeve or tube 10,
preferably conpr#%@@mnﬂnzénanﬁéaﬁmser|aI ‘but possibly of glass or other.

el ectrically non-conductive, gas pressure resistant material. The sl eeve is
.open at its ends 11 and 12 Those ends are netal lized by appropriate

Wi ch defi ng ot BRPOSLHSERR PEGEBACL BYeRRloR WA LL| ROve PELGEs CEIBRe, BY
the out el e’ of ReY spEcoBeRBER FhAACrR¥RRnnhy Fosk BRI EeRPRRARY L0, o

the end. The metglli?Rgs, in which:

‘Figure 1 is an exploded view of an embodiment of the
“invention before the application of a covering; .

N | Figure 2 is a cross-sectional view of the embodiment of
Figure 1 illustrating the fuse assembled in a molded
covering,

Figure 3 shows a lead for a second embodiment of the

invention.

Referring to the drawings, the miniature fuse of the
present invention_is_comprised of a hollow sleeve or
tube 10, preferably comprised of oeraMic material, but
possibly of glass or other electrioally non-conductive,
. gas pressure resistant material. The sleeve is open ap
its_endsl11 and 12. Those ends are metallizedlby
appropriate deposits, eg plated deposits, of solderable,
electrioally conductive metal wﬁich define metallized
end regions 13 and 14 on-fhe sleeve. Each metallized
region is on'a respective endfof.the sleeve and may wrap
around the outside of the sleeve near the end and may |

extend into the sleeve near the end. - The metallized



10 regions 13 and 14 are spaced apart along-the sleeve so that there is no
el ectrical connection between them other than the bel ow described fuse wire
16. A fusible elenment 16 -extends through the hollow of the sleeve 10 and
‘The ends 17 and 18 of the fuse wire extenggver the netallized ends 11 and
12 of the sleeve to be sol dered .in pl ace there along w th each of t he

| eads, as def&gibaﬁgl RS QWa '13hg nlg g%etd U er fzﬂkﬁ@é 4f§ {Rt achrapt

el enent 16 attened to def a gr area

to the ”Etajthéedtﬁééé i3 ﬁBdei%ctrﬁbhﬂr@@ndﬁﬂﬁioﬁfhE%%éﬁEbtﬁ%mthe fu3|ble

el enent..may be I ong-enough to fold around the ends of the sleeve;, where -

- they are thesenérethanl ¢hectel be degeribede|fistwikée iz6.suppl ifed with :
electricity through the |l eads 20 and 21. The |eads extend to the opposite
respective ends 11 and 12 of ‘the sleeve 10 where they are fastened. The:
~stub ends.of the | eads may extend a short distance into the sleeve. The -
| eads 20 andAZﬁuaileOEHemedtlnﬁpbacends th@qughxhhe\hpk&mk of the sl eeve.
~But, as noted in the discussion of the prior art, the soldered connection:
of the end pvkeews P andekhet ondse 13| é@@elﬁapﬁw(ﬁhﬁ tERA g Wer%L#JFT-%l‘l@nt to

hold the lead to the sl eeve without further stretgthenl ng. of  the _
connecti on. over the metallized ends 11 and 12 of the sleeve to be

soldered in place there along with each of the leads, as .
described below. - The end sections'l“; "and 18 of the
fusihle element_la'may_be?flattened*to define~afgreaterﬁ
contact area forfattachment'to'the;metellised ends 11
“and 12. AlternatiVely;'those endsﬁof the fusible
element'may be long enough}to-fold nround;the'ends of

. the sleeve, where they areithereafter'soldered.'

" The quible element 16 is_supplied_with-eleotricity
‘through the leads 20 and 21. The leads extend to the
opposite respective ends 11 and 12 of-theisleeveflo.

where“they aré fastened. The Stuh-ends”Of the'leeds msy B

e,

‘extend a short distance into the sleevef.’Thefleads 20 "

"fand”21"are“solderedfineplsoe at.therrespective-ends of_.
‘the sleeve. But, as noted in the discussion of the |
prior art, the soldered connection of the end portion of '
a lead to the sleeve may not itself be sufficient to
' hoéld the lead to the sleeve without further

strengthening of the connection h

-



The |l eads 20 and 21 are of a relatitvely snmaller dianeter and nmay be as
small in cross-secton or dianmeter as or even smaller than the opening into
the end of the sleeve 10. For strengthening the connections between the
lead wWires or pins 20 and 21 and the ends of thke sleeve after the bel ow
described covering 30 is applied, the end portions.of the |leads, at-or near
t hei.l 'gnds, -are @hlealepads 20 EAndrd hEry,obra predstiwelppd makl e ondbaneber
end o the lead wire or pin to devel op an enlargenent, upset or bul ge 24,
25 at the end poemdomay hen@e |snall O mmcdsE -sestrn oy diangber dasinerer or
at | east one dianeter, eg-of*%rvﬁvé-squeezed flat, of each_en|argenent 24

and 25 coul d eve®vs& lar thhan thhe ARERARS dtq Hehe apdcef VRl phenye

into the sleeve , b it is likely to he no greater in sjize in any

di mensi on than t I]‘}g"opgrﬂ‘hf’i’?ﬂ’iﬁtt‘iﬁe&s?% . ofskon ;}"%‘Ff‘é??’éri?h?tl?§d

i mportant for fu functj t ‘the, S he s|leeve e seal ed
clmésed. To the -zigtrg%t-q%%lq%?%nﬁlgq ?éﬁeﬁﬁoé éﬁ? aﬁ%?%é&hotsé%é ea?%ﬁ%ﬁ
the entire ci rcu%eer %%G.]L%vpfdatsnﬁ:i% %Iv ﬂ% If@\r%es_ ﬁ%,SltL.lQQte ps

bet ween the | ead and the sl eeve around theé clrcunference are Seal ed cl osed

D s ohn o SPIBEYE he deA de Al b i e ot

enl argements. Fenllaigydd/n@Ed WY Nriping, or pressure application on the
end of the lead wire or pin to develop an enlargement,
upsetor bulgé 24, 25 at the end boftion of each lead 20

N and 21, respectively. The diameterldr at least.one

| diameter, eg of a wire-squéeéed_flat, of each

.enlargemept 24 and 25 coula even be greater than the
diame#er of thé'respective opening into the sleéve-lo,
but it is likelf to be no greater in size in any. |
.dimension than the_opening_into the sleeve, and possibly

smaller.

It is important for fuse function that the ends of the
sleeve 10 be sealed closed. To the extent that the
enlargements 24 and 25 do not seal around the éntire
circumference of the ends of the sleeve 10, any slight
gaps_betwéen the-lgad-and the éleeve around the
circumféfenée are sealed closed by the.solder when the
lead is soldered to the sleeve. There may be short
'stubs 26.and 27 of the lead wires which extend into the
sleeve past the.enlargemehts; For the functioning'of

the invention, the enlargemehts 24 and 25 must have at



the invention, the enlargenents 24 and 25 nust have at 12 | east their
axially outward surface, if not nore, or perhaps their entire body out - of
the sl eeve, to be engaged by the. later applied covering. A solder paste, y
Solder wire or solder. coating 28 to be neltzed by subsequent vapour phase or

ot her suitable sol dering nethod is applied to the netallized ends 11 and

12 of ‘the slegygt eﬁeirnaxe&eugaraitmﬂﬂ RSN 0 aePRhSresd apd 25 ofr <~
the {eads at the netallized en

sol.dered by peshagsr theipr entitre WIA dut &F Ams slweveadtenbar genent s
with the ends of the sleeve 10 and secures the: ends of the fusible elenent
I n place as engagédrbyngha iamndya@mmiedunnﬁeningw conpared with soldered
l eads in the prior art. This fuse is ready for installation and may be
used in'this form However, it has not yet been coated to nechanlcally

.strengthen It, which may nake the fuse construction undesirable for
NUNEer ous apph galdgrsPaske, { BOLASXe wines o folidar coating 2% wetdae| |-
prot-ect ed agal omnn out. of the sl eeye under: el evated, ﬁgb%gressure i n

b
the sleeve. t§?rg¥gFH PH&BFﬁevﬁﬁﬂytﬂ Qi fihen s fuse

| eads .to preyv on frogthea1 eev e f i_aced' in.

the cavity o?°§5ﬁﬁ?§'9£ RBERCHo A 2ppLiSd & cheRetalrly

and '12 of ‘the sleeve, coating over and holding the
' enlargements 24 and" 25 of the leads at the metallized
- ends of the sleeve.: Then the assembled unit is soldered a
- by a soldering process, which integrates the. lead _ '._.iFL{_f
enlargements with the ends of the sleeve 10 and secures. =
the ends of the fusible element in place as- well forming
a sturdy"fuse assemblyi_as comparedrwith soldered leads_
'in'the”prior art. 7mhisufuse;is“ready“foruinStallation '
and may'be'usedhin'thisdfOrmgf-However;'ftrhas“not yet |
been coated to mechanically strengthen it;swhich'mays
" make the fuse construction undesirable for numerous
'applications.' Furthermore, its fuse leads still ‘are not

well protected against blowing ‘out’ of the sleeve under q&j

'elevated~gas pressure.in-the sleeve.

For strengthening the fuse: structure and engaging its -
'l_.fuse leads to prevent their separation from the sleeve,}'__
the" fuse is placed in the cavity of a mold (not- shown), '
such as an injection mold and then the entire fuse is p'
‘molded over the a molding material such as -’ epoxy The

5'previously sealed sleeve 10 is not invaded by any of the:

s- of the sleeve., Then the assenbl ed unlfnyegt,i



stich as an i.njection nold, and then the entire fuse is nolded over the a
nol ding material, such as epoxy. The previously seal ed sleeve 10 is not
i pvaded by any of the . 13 nmolding naterial, whereby the earlier sealing
of the sleeve before nolding is inportant. Thel3wl di ng epoxy nol ds around
the sl eeve, around the |eads and around the enlargements of the |eads
formng the nol desblaiuey inter el al urviiereline cths ced b éics déabiingi ofl te .f he
i nt egFal “enl argnents 24, 25, the nol di ng conpound wr appi ng around the
enl argenent s hol dgd edwe ddforemolidingde Honpexkents.ccUfé¢ ymobdihg epexrye
10, ensuring integration of the elenents of .the fuse and preventing the
fuse leads from #gidieatanqpnd dihe ldans sreuad ks lrads randcaround the
over| oad. whi ch can generate high tenperature and el evat ed gas pressure in
the sleeve, or dAMRFIRANHY AF Fherleads rippning the LIl ¢R¥ERFHRI of
the fuse which ocgur en it is soldered into . a circuit,. or any danpge
to the fuse V\he%re%“ftg]%pqef%‘st% the the deqds ds’é‘?l‘ﬁ‘#ﬁu?]%e'?%%% athe
term nal end portj 0 eag, of, .an e e enbod] of e i nventigon,
where the | ead g rﬂ%ﬁ%mc?g%ésagéjﬁ’ndzeﬁt e@%o‘%%"ﬁq ?%W%tw’aﬂéyﬁ?ﬁe?gg‘éngy
crimping. A stuldf diNnQlRfdme ey Uk dd i ElfSrdéments and the leads
‘ secure;y to the sleeve 10, ensuring integration of the
elements of the fuse and preventing the fuse leads from
separating from the fuse sleeve upon occurrence of an
v overload which can generate high temperature and
elevated gas p:essure_in'thé sleeve, or during
installation of the fuse, or due to the heating of the
. fuse which may occur when it is soldered into a'circuit,'
6r any damage to the fuse when stresé is applied to the

leads in use.

Figure 3 shows the terminai end portion of a lead of an
alternéte embodiment of the invention, where the lead 40
includes an indentéd notch 42, formed at one side, eg by
Qrimping; ‘A stub 46 projects beyond thelnotches 42,

~ The lead is inserted a short distance into the fuse
sleeve, like sleeve 10, with the stub 46 leading. The
lead is pladed s0 that the notéh 42 is outside the end
of the sleeve to receive molding epoxy. Then the lead
is éoldéred ih place at the sleeve. Subsequently, the
fuse sleeve and the leads-at thg notches are molded over

by molding_epoxy,ias in the first embodiment. The



-l ead whi ch

The lead is inserted a short distance into the fuse sleeve, |ike sleeve 10,
wWith the stub 46 | eading. The lead is placed so that the notch 42 is

out side the end . of the sleeve to receive nolding epoxy. Then the lead is ' -
Soldered in place at the sleeve. Subsequenyly, the fuse sleeve and the

| eads at t-he notches are nol ded over by nol ding epoxy, as in the'first

nmbodi t. f
enmbodi men eﬁna\g:fhes 14+ 80hfiBERe R’ SxﬁﬁﬁvPebfeéaﬁgk‘é not tﬂ?d}f 39 secu

es no dlng epoxy 't dintot es an

to the | ead.wyhildh SeRABYES RoEal h§ChpORYOtoPhOWaNd ntidl the td&tdmﬂ &N
t hough the nol di ng mat erral=is*non-adherent. to the | eads. Although the

present i nvaidl®rsesrobgncdetnei bedai n makat bee vientRaldxtid i sl ment s
t hereof, -many ot her variations. and nodifications and other uses will becone

appar ent to hlweing kobt edf i thehkeadt event theughether el diltey efattex:idlhat the .

present invention be limted not by the specific disclosure herein, but.
only by the:appsnueudheaent to tnbalesdg. A capless electrlc fuse
conpr|5|ng o S _ .

"_-'Alth"o"ugh' the ﬁr'e's'e‘nt'-*--i‘n'wfénti'on' has -' b'e-eri described in

relation to particular embodiments thereof many other
'variations and modifications and other uses will become A
apparent;to-those skilled in the art.~ It is preferred,-
_thereforé, that the present invention be limited not by -
_the specific disclosure herein, but only by the appended

claims.--

':\h;;

+
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an electricallly non-conductive,r hol I ow sl eeve, the sl eeve havinE Oﬁposite
*

ends; at |east one of the ends of the sleeve being netallized; !" ﬂ”@
| IH"Q I

element extendi ng through the sleeve and having . a |l ength so as

first and second ends which are engageabl e wi th1Phe ends of the sl éeve;
respective lead for attachnent to the netallized end of the sleeve, said

| ead havi ng an endChalmBon: and the | ead being attached to the respective
met al I"zed end in the vicinity of the end portion of the I'ead; and the end
portion of the lead, the respective first end of the fusible el enent, and

t he respective. net Iliégd end. of Ehe-slee e heing_s Igergd t oget her, said
lead and said first-enft SPPEEPE PLEFHE °e¥8ﬁ§nf°§8fﬁ§ Btured to each ot her

el ng. o csenton b 1887aYos i nBhepiRablriter, BOLEEY ABneDS. "R T
Leciricallv non- N ol . | eeve. havi D

cnds: at ledst one sPu Re rariadopPHeRLEp SnabiCat ERLEL, BHb e LR ohRp of

el ement extendi ng & eheliAgVRetRTU1P2¥ANT a | ength so as to have

first and second engééagggﬁgare efgageabl e W th the ends of the sleeve; a
respect ive | ead fop Fusabherelementhext®hdihyzeHrotgh thé &leete andt! S
| having a length so as to have first and second ends
which_are'éngagéable with the ends of the sleeve; -
a respéctiveilead for attachment to the metallized end
- of the”slee#e; said lead having an end portion, and the
| lead.beinéiéttachad to the'resbectiée metallized end in
the vicinity of the'end'portién of the lead; and |
 the end portion of the lead, the respective first end of
the fusible-elemént; and the respéctive ﬁetalliZed end
~of the sleéve being soldered together, said lead and
said first end of said fusible element being secured to
each other'ahd ﬁo said metallized end of said sleeve by

said solde:ing, no end cap_being present on the sleeve.

2. A_capléss:eiectric fuse compriéihg}
an eiectricgily noh-cénductive,,hollow_sleeve, the 
sleeve haviﬂg opposite ends; ét"ieast one of thg ends of
the sleeve being metéllized; | |
fa-fusible element extehding through the sleeve and
‘having a length so as to have first and second ends
which are engageable with the ends of.the'sleeve;

a respective iead'for attachment to the metallized end



16 of the sl eeve said | ead having an end portion, and the | ead belng
lﬂl“ﬁﬂﬁ(l“!ﬁl‘[wﬂllespect ive netallized end in the vicinity of the end
at the end portion, the |lead being defornmed in
cross-section with respect to the renmai ndetéof the |ead, defining a
def ormed region of the end portion, which is disposed at |east in part

€

outsi-de the shfetise adllleéVvs) ebyiderwmatbéﬁ ﬂnCGM&r?dﬂﬁtiaﬁ?rahd BReappl i d

- | b f..the - L
ol ceve: - and T9RE SRS aPERe s € ed cascisenalilta Jnet Ll PR, SbaulB (e

fusibl e el encite whell nity ref peivs i and npoxtion cof ctie clesde stethe kadng

Fuse " oxt endBor G AU LR SOTRE B0 F0rfd L GLOGR dO0EONE W DL L0

further nechX¥faResYy e rehgytrrmaindenof (the derd) «de 'n@. the deforned
region and aiglifsihda Nedsl o weuwlétm%ie@@ht%b@nsieedfspaeeandtcap

bei ng present, on the sl eeve. use.accord airm 2, wherein both

‘of the ends dredsk %?e%%‘@ta?‘étﬁﬁ%ﬂ?lﬁeﬂ'e%m aan there Weﬂ‘%ﬁﬁeﬁm'ﬂg
~ provided for Wtac&mﬂn@ Eypdr s Bé | aepll bedl @teihﬂzelmemeﬂ - A fuse

according to regions -
extending in ’ﬁ% %né %‘gé’?t% %%m're @%n@éﬁ%ﬁhﬁgﬁtﬁ? %dggﬁd the S
netalllzed el eexgonndf  t-he sl eeve .bei ng spaced apart. -, o
the end portion of. the lead, the respective first end of
the fusible element, and the respective metallized end _

' of the sleeve being soldered together,'

and further comprising a. strengthening covering for the ' .ﬁﬁ)i

jfuse, extending over the sleeve and over the deformed -
.region of the lead, further mechanically strengthening
‘the fuse and also engaging the deformed ‘region ‘and =
'aiding in holding the. soldered lead to the sleeve, no
end cap being present on. the sleeve

3. A fbsetacodrding_tdfc1ain32;hwherein hothfof'the -
;.ends'of the sleeve are metallized, and'a'reSpective'lead
being provided for attachment to each metallized end of

the sleeve -

- 4, A fuse according to Claim 2 or olaim 3, wherein the
sleeves: have ‘end regions extending in from the ends, the
end regions being metallized and. the metallized end _
regions of the sleeve being spaoed apart.



17 * CLMS * 5 A fuse according to Caim3 or Caim4,
wherein each of the leads to each of the respective netalliz

sl eeve has a respective one of the deforned regions, and thefﬂﬂmﬂuumumrlnlll :
of tfie leads are soldered to the respective netallized ends of the 5l ebve: *
and the strengthening covering extends over the entire fuse including the
def orned regi ons 50f Botfusd ddvordiany @ rClengnd rer tékaiief 4y nekle reh oeachor
aiding/in holding the respective soldered | eads to the sleeve: 6. A fuse
accordi ng to anyodn&hel l@aflanstd gackh ofitthei regspectsi ve mptall iged cends ng

is of nolding material. 7. A fuse according to any one of- Clains 2 to 6,.
wherei n the def oofedhecdilaewihing Resrespeshinganntobithecdefomedect i on

of the lead with respect to the rest_of the end portion of the lead., 8. A
fuse accordi ng t &Fegigans.7 anghdha @Q%Q%Wﬂ%‘b’er%fgtth% epdsiaEpe Foderpiece
part of the lead., 9. A fuse according tqo Clajm7 or claim@8 wherein_the

enl argement is s&O% kG FeSRPTHL YR & %Fa‘i 13Rds t°€ L8R Df ¢ he

3" eeye where it I_t%esglt(.jceerneg 'hel N A.Jéjvseeri%:gc Oerx .Ien st.. Oovaen.ly &E‘ee eozfn:f%'é’j1 ! ngg i

including the deformed regions of both of the leads for
engaging the deformed regions ,f.or aiding in holding the

e Qe W

respective soldered leads to the sleeve..

A 6. A fuse according to any one of Claims 1 to 5,
_wher_ein the strengthening cdvering is of molding

material.

7. A fuse according to any one of Claims 2 to 6,
wherein the deformed region comprises an enlargement of
the cross-section of the lead with respect to the rest

of the end portion of the lead.

8. A fuse according to Claim 7,' wherein the enlargement

is an integral one piece part of the lead.
9. A fuéé'according to Claim 7 or claim 8, wherein the
- enlargement is so shaped and of a size such that it

engages the end of the sleeve where it is soldered.

10. A fuse according to any one of Claims 7 to 9,
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% 18 wherein the enlargenent is .of such a shape in _
B ‘ “lthe respective netallized end of the sleeve that the
the end of the sleeve cooperates for sealing the end of

t he sleeve agai nst entry of- naterlaLs thengi n after the enlargenment has
been sol dered to the respective netallized end of the sleeve. 11.° A-fuse

accor ding t e Honé ShehGeReh® 18 oMBLEMNal Bt angement 15 def| ned"

on the lead so as to .be spaced a short distance fromthe end of the: Iead*d

12. A fuse csopefatdohowltRi the rebpeett vehmetalQiFRA A W CEHPr i ses a -

notch defined in the |ead, narrowing the width of the |lead and shaped for
rece|V|ng|nskhemprmm&tlahetboldeﬁ applidaf ate thec@nd of tthdlsidede,
wherein the notch is spaced a short distance fromthe end of the |ead. 14
A fuse accoraboppratesyfonesealingi the7end dE, t\lﬂeesdleevtd’leagaﬂrfsgerrent
substantlally coextensive with an end opening in the. sleeve. 15. A capless
el ectric: fu@%s@%m¢h¢¥%’ahs thetehbehfterdsher smangemmeﬂaaance to,

and as |IIustrated i n, .the acconmpanyi ng dramnn%
-~ been soldered to the respective me allized ‘end of the

sleeve.

11. A fuseiadoording-to_anfrone*bf~C1aier7ito?10}
wherein the enlargement“is definedron the leadfso'as tp:-

be spaced a ShorttdiStande*frdm”thefendfof-the lead.

12. A fuse according to Claim 2, wherein the deformed |
region comprises a notch defined in the lead narrowing
the width of the 1ead.and shaped for receiving molding

- material therein.:

13.- a fuse aocdrding"to-CIaim~12;.Wherein the”notCh is

spaced a short distance from thehend of the lead.

14. a fuse-aeeording-to any‘oneioficlaimsf7<to_11,
_wherein the enlargement is subStantially coextensive

'with'an'endjopeningain the sleeve{--'

15. A capless electric fuse substantially as
hereinheforefaescribed with reference t°"ahd as

illustrated in, the'abcompanyingﬁdrawings.




