1 s  EP0275980 B1 2 Description
Furtherndre, the traditional construction is not hernetically seal ed.

Al t hough some ot her 1construc- THERORAR8IABbLN relates to &n inproved fuse
for tions provide a plastic seal, nmpst do not prow de electri cal circuit

t It h t | | - th whi h

PLO s idan o1, yasdgﬁrtlfﬁ R fﬁ .ﬂ’ ﬁb' Cwﬁf jEnotg
herr%‘ll ll se so struc

by a pr sefnvegl.o%% BbOiE! m%%a#use c.éberefo Y } &) kel (bovi%' nt ed

clr rcwlen-, DR BI? pr3ack .oﬁqmasp Lalanehide 2l

S
y Horfhbt eé%m%i%h% ;?f blidel Bnif OF
I to a sub-miniature fuse of the type whichmay 5 by a proper glassb-PeBL boal. FherbfafeC el

fromggxisy ﬂ%#ot&@ﬁnn?eﬂ%ré(ﬁ%&rds 4h8 e’ M " S Ughn MefMeR lchitdin falb?v%n gas cb!ﬁ&GtuJﬁeﬁo@' n
- cont g3t i On. As a result, the el ectri Cgbie&fd RfidiS ronRRBMalogab Uih€ vapor

i ncl udi N thirS "stibtminkturs Rbe TR MbocPNRRbin 1S | Sohritdpinalién, ADIS rdsii the loleBicd character-
Sub- Mmhdahsd HWEE; idclBifg As RsiBY BleméM BAdISIEr ,  higitk BPtha trddikbhd) sGB-minRfufe fudkodle Gube54
cm codtflner, l@@ihg taowidth N Ges Wiak 10.254) éman de € Njedtrto rofEngh adith g6 -and @MVrodntstah cénAch) |
t o al(breventtuliich)plie aflans esiliiple foses to iohi t | onsditiamemunt ed on (one-tenth inch)
cent enanted om (qne-tenthdoch) centers Y & Ipritéte t r adi t Mithathe Jnatitiamain subtminigurk Uiss com-
ci r csireuittboard.ddealy thalfusy hast helumadblesras  a veluction high ¢ugent and high yoltagm fusési gy
cur r éban O cubictm. (@ eubie inchesk dt wiltke t han 1t peaticaly Bhecshernlengld. ob lusiblglytire and
i ncheggerstqod tagt| the |gub-minigiure, fuse (mayahe  The @eperProximitn 9f meigt endyeaps Causes & ¥erund

underequeed) in additionalpxternghpagkaging, prid mmay yse nﬁggb@ condugtive iagma t P%S?H“?H If 6‘r
met al'"c.‘;'-’FI%I leg °{(‘%{E%B°é’°’5’ %Fvemﬁf’fed | n the if ﬁaH°dXe$!‘E’l§9 H‘Q %@Rgﬁ? hand
may heefI ond,utct ve plasna | %‘(e@‘ﬂt'P'f | T@E‘f"f‘m\
' ext endl H ﬁeegi:&mrg fus Tj Ilméa%etwggn 2§| d:gapl ly an generates in rnal eur%‘ l f?ge
: | n t ertécPBﬁﬁag B cepa g élL(ﬂrical con- ed | e thneq devjce to ) k::%?n dzst |veI ﬁ ereﬁ uhave
been which arergﬁgio yCcnh.S C&tﬁehe ' n'?pgjr ﬁ bit B miﬁn B ;éyh an'f; re
SUSpg enﬂerﬁen§nﬁ1 thHSds nibly'¥s rh%ldbtﬁl WEEN phay &caﬁ bt r9£< 8&&# es high

| Nt ergBfbr BY Giiping Afe VY GeBs td e YRGS oOf 20! 2SS TRY trébﬁuBu?aWb&\s&dé{?&ﬁus uFﬁlar%EtlyMeﬁ@'

con- celaididel Ne device to explode destr Ugleh ¥@jatted tdWlaPiY Idadidecduso Siife t O
the f uswhdneaxisl legdsbiyiusiBb aliixeNG thapi  PUt t dnbaing PlabtRMPIAS MY ol E2PE arGRIMARAANT S ON
t he, cpgsi idr -moshting theafuse 20| adprined @rtuitrec hanih Rdeb.y T bxa@redl dlBtid Bahnotebe Griad€ Ui t
boar doar@abé fupd ey Gadl enthoapg enusirtsh Heidr e f U Shelavyeenalighnte 3tipport lypicalhiodde witkaembl y i s
hel d tdgether with recpiastic matordah tor ghithd asserom ol C heraasing: the |egteing ruse gltansionsbgyand irewpi ng

t he dlykbnagh strength tdiee hghdigsinogmally. 25 The gonadi ti onal construction is

i nher entheytragitienallyc subzminigure (fése . assembly The need to hold traditional sub-miniafyien

subj @e fesdribed hapmagy s'pﬂ!FFQm"mads bec ause orfisps tagathepinith exigmal iplaptis gaaingn ragked e

af f i xedThe@hysical dirmgasions of @ fyse 1 hedngy-ast i ¢ ViRdlled dnspectione A theg ierian do deateming eads
caps tedoa 'i’ﬂﬂt?ﬁtclr bP?‘i‘é "‘I“ﬂ?é aéﬁ"‘%! ??r i 76 ed”'l?FhP"cﬁfP‘Ee has P'PI‘” P"&'&QV '"‘Pﬁ?‘b@xt er nal

pl astpPis'bl? I‘M‘G‘E t 'sf use bodySAc%8
heav a?’ r%'?j:gg Ics Eﬁ’ads vm'laH Ictsr °| E y °€vf atﬁdg\egﬁtlc
ma‘t € S, :ttie fu e §|re must e a small a rﬁ@g C[)earsll IE)g gog r%jur |1 ag;ﬁgd% iﬁe su Ol’tl
= ?" kT J;c% & bg h gtenscgagfi

t rad'ae o s ﬁ\a H&ﬁon nblc)f hlgh meltl %o:ﬂpﬁ 3apalgg) HJII ﬁ’: ' Onal
sub- @hlﬁhiﬁﬁﬂfeﬁus@san&i@éﬁe ih % Ptﬁanma gy sh Qsember. The fuse element |s
t ogetliRg tMbb MighX A& aN@sultP béhp idw cor@at | ngs mﬂaeﬁtumﬂ i Gérned!| Ioﬂelaahdanﬁn of a
f use nlses B8 ndPpvctical Dékabsadbitthd BRaNEsdel ON Ofsulafiy rhdMdril pr&Vided afitspbie Wit Bfnida£d ON
a Priwith edquirbd. CMbreovdf adxittingLl Stib-ifiad® S8 | capeéStor comaction WiCAn Widctrid ckdiie has
bl owyses/ iafet gpickisally rdesigmell brea warearbl €. \Whemnd gimcipa® BGédD opthis litventibasitb pe- Wi T e
i S mounting)3nd\ard AGIABsilY modified @sméubting t | e vitiel ayméthuale ofmiutieing hob-mjnisturss fdbainet er
must b eaxidie it ldedsdl sirface mountingvornggmr f use venlich Maayt b ovadee dxtrefele | sovall) abde ehhicke m+
mai ntceridpctériypeindioprneustingf use char act er i st iresist physicaldmaakagh @venainder |egirsmei edest
i nsul atThagynicel evti-miniatul tupd psifid Brwieef  &as decal avlwoadiausi bl e wire nmust be as
snal ffusiple QDQ"GOO@"“Q‘@WWH@CH% eomely net al | EhGaMEGFfeGVGt'W" tPrryides, e arethod gf cm
(0. 0619 FiFruih dalgrruph charagiefistiey becausenolsmml | fmingssub-miniaturey fiisescpomprizingethe &198%
bet wddatians in-weible, wise diamter, ﬁemms@%andr emal )Pf ﬂ\atalhzwqfusa@%@m"&s onfeafirsy insulative
t r adif®g &9t Cepeing g ﬁ‘l!‘i' gﬁi"ﬁf’ eriplg orJpd, '“%E%;{J Bligg t'l? firptdube or rod

i, RO 5 i pysicss
fuse o a'Pw%%{"aﬁes i T oD OB, B hogm:ﬁ' R
rPé'ra In-sefuses are not pr acti cal

wi t hi'i° § ubular cartridge formed of el €
because of the small size sulating material provided at its ends with
termnal wire required. Mreover, existing sub-mniature 45 caps for
connection into an electric circuit. 2uses are specifically designed for a
particular The principal object of this inventionis to pro-
mounting, and are not easily nodified for nounting vide a.nethod of
form ng sub-mniature fuses by axial wire | eads, surface nounting, or sem -



3 v EP0275980B1 4 The fuse made by the
nmet hod of this invention The sol dering operation preferably provides a
her- i's easily adapt@d for surfadeP @8TMPINB! attachnment fetic seal between
the inner and outer tubes of the by wire |leads, or sen-conductor type

(F:Y:):’JQL: ngg;g; S;iét#fiige‘umd nP oid tﬁg m%f(:‘ :r:.:erYEI y z‘tetr C;%g;;f;?& tlotrl%Il:e rari)? 9‘"%%%1%{%52 of

E/g?l E) e ds %r semal-(c)or!;r réor et%enb §§['fd¥H St"° 4 an%‘é%ﬁl oad
)

el aghr Iprln u| oaeagﬁ E@HETﬁaEf'%d tcPBreI he f Ui%ﬁnedllﬁ‘ vaHaEs ﬁgggoglp%iag différent types

acter 'c‘ﬁreﬁ:(&%ﬁ o oloct IQ:HirI ent S, ofOfountigs forthd fisd. Sn bibSEthtio@iheht & O

the i njgksitdl rh feutrehtsOlofl Ghe Of Onﬁlrﬁishndeﬁéﬂpi%%e inRer Gibe/ &rat saidexf ist en

am  G@gPlot 85b ﬁqmﬂHB&e ?tbQ:m\Pénfseof b9 aldf OVi deappiledardunid thb a6l to provigeeanasialsadnmr €.
anot hegeregBbyaste.eNt , the ends of the tubesamther dMiodimede theSersis of el tubdshab

pl ural f vHeerEsei® o BRall thdt(iurs ABbeslay b caoh sdalee to daigh athey dly Gesolderi ring,, andithel fashe

f use paclagelictgdtiaey cinb conmsaied Gooriety dd el eclsrsudagé Impunted to the printadrdireuiteboarduint ed
t 0 t hepafaliél nd @advide highertamperagedratings gpdr al | el othey qubodimends, hradidh deads erse saidgeed to
rat i ngeriesito pmvidedigher vottagbeatingsent s, radi al theautls dithe fuse) and peisan Rlasiipsketand o
provi de Rirgérethe viestraage by dhe mefsod of this Yievingeyigdowogre topfiongliy geolded arpuad pegr
pl ast i ivetiae ke meehanicatty, vern strongt and Whese rididefupsy In hesenast Eaodisenisyhe fuse may ki ng
wi ndovieads.evhep piovdes p caRAblecal WHRSIRIED t he | MOUMRd; 5P f'@'wcq\'a'rﬂ“ts'awf’g)m? x{

st r ongpubsiantiel \gigjsuills. The fusp uay bejhermelinge | ag‘t’"'@‘?ﬁ?'é‘?fl Be
| eads, calihted F‘b?rl"%d“ghé‘fe@e?:& B’{‘%‘”P!f Wi t hgrtdéfﬂ'd’? 'H‘?gp Eﬁ "(g%"r ' " %Flf?

es

dual |"}'?f'|'?f’é‘ 8 dﬂ% as 8 @ G 'sql.“ f'%llr :’;or(]l 5:" L u&gﬁf fus;ﬁsgi ﬁé‘gﬁl
NG i f‘%ﬁ,ﬂ ?;,,La 8" z,sm ) St Kl i il
inlin i« It hgd an arCTﬂé‘%n%Q iB&. n auovi%arﬁ Quoﬁ%)’thbe
forme 3 5noI 5@% fﬁ or alnNé?‘(%H&' Buter tﬂbé)&ﬂ@rsott%ambtﬂﬁcal' dhd

pr edi I aced SI y s mecHAniGe orbtidiaCbf lsiefior qREIEY @khivan

Over ! Ongreﬁl%BI&Qﬁ’eSmﬁ’é?Qn&J BEE tuiks 4R uouvar y- nﬁ%@ﬂ’e’iaxnat 19adg] MicH hiherkskerighganar
mount i fige e likduldfing! MterRN¥ich GidIGRIsE @l  COoNdiolvbro RSistakod ! &ththé , entl Nermfinasans crasult f ar
gr eat egerafrkt Mobthstererably, &he Ribbsy ark IheHal .of De Vi @hehl doyhparad patic tttedtrdditiore subrrminiatare
whet herighi tbmpeidture glass hakifg plseteaing pa@dn gn al fusseonstesttioh] | zat i on of the bl own,
and whixedss iof 760SiSugh haieds eah be drawvepd ace- Thia rieventian callowst ewewmeéhds,beso t
hat el exténidlyc alosentotbrameest Under high voltage, developed between the inner and outer Jrjulating
me c hartigha bureoin penditionsn 9.0 25 wyplisr andr SQqual i t {ubesaleaving asmeil spage PweeR dhe tuheaSoand
out er ampsdhe highdempsrdiure glassdices not begemenxi al  thatadusing faykk intasrupfien roxtamelynkighPrasid
made ofuffigiently regrduetive tysustaineani ag. Ty e as gl 84S ¥p developes, Jhosp é’gﬁS§¥°én ét 'af""t he
end t etherefpra tintesyugts r"’@Em'F pxploging, i ¢ausingH’; ¢ <1§r ef"‘éﬂ‘ a'bl rTupt RIS, 1’%98%9'}9}‘

cftﬁ?rBare wth t traditional sub-
haV| ng '§’ aPB!thﬁ usihle r'ﬁ'k ISn apprq.ls'ﬁ %

I' I
%‘
gl ass ' % %ﬂgt"%‘“m ’°f°'ab s Inve ?{ veﬁg |§h %f g s:ree
?

be\m(ttP "'%‘1 &dap ° f %ﬁ% ; hj gh ;"sgaﬁ“ N
‘K%g nd {0 I8 ature wi
i C!

t vve n t he
i nner Sbh found that ’%@ oYmetaﬁvaﬁi'a&as5o
tubes the Bluthg ﬁmse?npfu?ema&ulr thBicib8s-sectional
t errpers% 'r” tlg ﬂ:§é Q%ﬁ\plgtgly 919533 This t hat el bile Sptidb betivédnahd HBds! KaNess than
ext r engwy cdnstbtion’ sidws o rﬁdcﬁ'l@ﬁ&'c\én&@ndum 0485 sGuarel Millvietbrs (0.001 Csquaké Gnchets.e
SUr €S 1ade8 1616 RbdPdiide theARprébienSE WlimiS, Ishatrng s decfionas ken perpenticuldriyiné she
Wi t hougaiegxpl odi ng or causing a 35 fr oncéndudion! IR tHeljpéfereet] Gysedyittds duirgdpordsough
t 0 exti netsiefddlyf sputter techniques are also utilized to a difference in diameter of 200 micrdnis €0.@08¢
bef or etoiprodacneléxiodee on titkeditar sarface/ of B pl 0Si toheBY ef ersphding, oft less fhas 180 ani¢ronsk | s
appl i eiihet @bé,he protueds stap.ovéf e elseffodemer gy (9004l irchespif thehianes fube tiseasteradrimée
t ube banddrestides liriki tnproduos tspasing fredsalt| the hysos pguter tulfe, anddp @ vPimk betwpasin inner tube
ext i ngénds ek dhebinnéri tybe. and I araslugecgilewy t ech gggn@eutga@ppb'sssrtmrﬁ%wﬂc witers
sput t eesistange elecirical cgnngetion op the afiglwadsiof nps | 40904 Kukic {nRkesk: Srrfsply n'%?sR’P?? oc-
phot ol the Iubes depthy sawitaredtreetdl ielgcodes Thgjues  tiong! agep o'ﬁa'Ps
type fiputered adaliconnections alsafrovidg piealend, | nd%’ squ "é % © s';;;""g 'FP
been f’E!“Lﬂ'ﬂS SE"FP&PS %ﬂ?""!ﬁ' opacts 190 he Uiy e s 1 @093 EM Ip H'F bFen0%e (EXI sts

in cont& Eresent fuse requff 0@ R8s & ?Jblaé’@‘%por
sub-m ni %‘Pg 'id i"tlhe | % ellmn%tnf t o yr eﬁﬁ 3

bet weel?'d 2 Sonpicts) L &g an new Peonstruction & r rruc ovver
current 0.645 square mllinmeters (0.001 square |nches) fuses to be

made since the wire problemis elin- 345 The cross section is taken
perpendi cularly to the nated.

~conductor. In the preferred fuses, this corresponds Preferably, sputter
techm ques are aI so ut| Ilzed to a dlfference |n d| arreter of 200 mcrons

NN Y



5 : > EP 0 275 980 B1 6 manufacture of the
fuse. The cl ose spacr ng pre- coating and |l ens applied over the fuse.
vents ‘sputtering irto the space EB& A0 e t ubes Referring now to the
dr avvr ngs and | n parti cul ar or capillary draw of soI der i nto t he space
e d 8-10, referenc ubes. It also

f c‘IE’ ac an S i‘ Vi e fus

fac' f'*"‘n‘t ke 9ol i‘ﬁﬁs}i‘ﬁe SHRA The 1 nai ¢ ?;?nggn%v% o ?%‘t.?,gi? qc%e?n sahgg ot
%of der j to the pace becgv lc:E ures 4, 5 nd 8-10 refere

i nve%t@@s 445 dlafts bodi g gom AN e LR RN o Y ol L &ofrer oui des

outer tube gure edt rimf@rftlo IsOfdinfed '3 an
contr OlThb 'Bﬂysenmehtr&pilfo &b\mﬁe |a¥'thl*Q§n pOS %htbrl be 3 (I gurew gncpéhtlﬁ‘tfer ubds (FHurnd
| NNefor tcbriIiny, dueh ke cibéelyltharP Posaiblbi Onal 4flemb Wifer tlbb B SHRAINARS itdbe 08 ardNbirdi -
f or magth éon@midhbIRsIGRNAG earhpbsiBonidad 4B DOT OSdrinbd #tbrR High NtierhSdRdure iKGtI3ebofoRiliebtect Or
depombiisis 6Mthé behdudidt Iepositadl dathe inkeri N S @fabLhdving setdhiAg péiit df 820°1C. Tivcoutant er -
t ubetubeé, ireludioy pepticplamyt the fusible link ahdiéled- US rdd| @ubei Nhasan dnnet Bate diathBter éfLONBOBchas an
I Nnetrodesr Thedcampesitons of tis. @& tar nale-t r 0de %0.05T8 inclis)peisouter diasietef oft (@286 enduct or
el e- ments ma.b@cbBtrallert bye shoosing targetseof di an€.@90 inches) afP 8 Gengtn of IPTAB4SCrVE((.288
cont desiréde dorppsitidno ns the cpputteringe pperatipn. ( OnchBd The inherdybedrivs an bwercidmetsf of0. 7264
cm PolemB. trelinkissidrmed iy surcessivaly $aat-t he s [BIR¥7eem.r(B0495 drches) end an inpafdlwesdi-  The
i nnefering,lgeers; ofhditfereh metaiscaf prpdatarmined ofs PreEplar eftf]- P60 eMe(0026 iaches) and agngthhy
suc c Bigknegse|In, the prpferred G’“EW“’(:WP layrs 0495 |°ﬁ?:?@§zmaﬂﬂﬁseaﬁ’h?%ner bore di- tering
I a eF’§ 19 angj qopRar dAYing,fbickne: f@‘fﬂet erm neg® ! 'St”b%\ F“etﬂ\‘ filgy °6’6’6'9°r8rﬁ

6’“1"?\&%“5"5‘ ‘%"8 ’%a'rj)"é'ﬁ#t“t‘l‘gt ess 1app ' E%%?n §Pr°o F'r‘Fge%i 55
l ayefo a!%ys or'quasi-al pné 1 e C h S) ; 20 " s d er ina er86IB ?c %6‘?%8"PﬁFéﬁnesses
Of\a’ and mensuf ty E E' ha$ ma% nClE? gegq {@SSJO or?d?.ri but
gggd&é 3 hehax es- rnaﬁd o bipger Wkhdes 8 bhdtdig £

QJtI?d rin ngrn§p§pe§aﬁo Q\W tﬁﬁerq':u ew anQ—E Jn9£r§1 @@Ynn tubl> § Gn p rated byaa plied
n@gol véribad tdhiighdt t ering as de- nbritw'g QY fasiblé tuﬂlilﬁﬁlh BoF StrapBY
Cont r 0|dtHePQea W SO invertien WHE bddBRE ey ei1Badnl Wro coBBe?'pEdlsOﬂi Wra igh BB Bieens of
the meredpatent in ligHR 6f the following destfiptisRlOWN i N trlchIOAhR8terfbticR ] BhoBthd. Ghorrhdd @har SURSHELC -

pr esentn thé\dr@wahgsdn control s the char act ericssbf 96 f13b atdasily Gdried By ivaging@R t WO
CopperFigutect isran Gedmefdc @i eNah dutr hallow USe b adateriglsl and e gednieiles @p tb alecisdenad

under taher utilized til produvihy fades iohthe iprasent t ube lidk Hinahdsstram 13 Taadlfolivying illustrationcis of

vol t agevedtioer | oad condi ti ons. 30 a typieal fusahaying a¥&@ing af $.5smplasd 290n | i nk
11, a Fguppis astisomptriCvibe of dncianeg hallew of  t hivelisi invmariiculasntheiirating bbtherfuse mayPe 13,
and t vieec'difizedrin p@d@mwuseﬂ' lebthe préseny, t he cdnges byrphanging thoaeemetries and ¢ogiesi-of t he
f ol | ovivegficBlescri ption. trical charact ettipnstdf g olegieres [ethe [gap i the link 11,

char adtigvrg is ap ,lpopﬁgc viewa ofi tp?lu;er hollow the strap 13, and the pads 15. tics of the
fuse die UThuiers i eguoshe fn e ¢ e i g e sodontend ey ‘f'em\?F‘@\ﬁ"'B‘f an
out er ﬁ%‘fs ?ﬂﬂ’/ has gputt ?ﬂf"t‘ﬁ@ Yeonet r tf‘e t“ﬂ%f tiétfe ?ﬁ'@

f | | au y pr 0 F\ @:g‘ﬁw ltgfsa Eﬁmop E/@et pr esé%&o inche ? mlcrons ick. A non- 30
O OWI eaE jllowaq ov$ r{? % I on

a \Lypl SRRy ! aregrer;gglﬁcgf :n 5 §a aconductlv T#e%ta {l;gi Iefr:) %)3 e;\n {ge tw?!1 elec t r| c

Vi ew F'wgég gwg rﬁim part %)da?ar rating o
be tul fgn utilized 1 n produci ng uses of t ernb e ink 1§ N€996d BH sg,g}a@&;sng t he
geo matF'ﬁ’lg:%SS RN iSHHERIE Siow of the ¥deBidd cm. (0 035 mchz%m diameter and 1.1 micron thick
tions i¥e of RGurelect rodes 9, the gap:- 10, bRdying! thi critl @91 Lincheb)Sgapln the
| SOMetRigufe 6 isCAl ismetrib QiolvoN @6 absdmbldv fshe cSppbradiactrates @Nd t he pads 15. tube of
Fi gur &usd,of Figdré)5,alite eidl @desattadhe®i bl € | i nks, ThdScondubtive Edoppar rstrake 33 Todxd @ad
I nwar cFidureoTriscaadsomaitic alew 2f thaassembledl spac icengar [patien &fjiatsparie Gind nin® frorh sndtot -
end offuselokFigue 8 ready ve sisfage rdoust ance of O eftlafGhecinner dube SLTHeaOp®r strap is 0.076
(0. 13 FigurecB dss gn effidrgedeyieyc inr yobe sse@liomr e 0. t®1(0680 indheg)wide add .2 migrons higkethei
vi ew dfroughgdusitileplink gfea pridan akialGDd @red ncéve s pirapi ageurdsyan peelisint elestrisalichineftion be-non-
out er dhispliuseoffigwe Bf Fi gure 1 and a por tfegh tef link tiom&\mle@tgfap 918 4ls9 | ef t
bet we diputebis ey pnlasged viewt flengdhe 8| | ow PigMdesHN dffpglive alop with the tip spat i 40
t r ode <ot F'PH’@ ap 10 is 0.030 cm (0. 01¥tegr-adoprent gvedeads i e fuse Frgq‘%e'f use
of t h?%ﬁ' 160%08*% Iqq@ ﬁd wew\mkaéalortq tae] by controlling the temperature at which the fuse

i

The f l S4e2 | nd t ,gn sfot , blo s'ﬁﬁc%”s%f ‘?%a" °'f'§@g¢%g
;“ug\év bed 19(?196 5, WI razrl I nche nc es ongg,ﬂeéen i % toglﬁge ds F% thick
(0. 01 f nc es 'al ongs aPtd wﬁh ?Ias“% i's aFIUb?goThe ?qsc °v I ew of e as

45 copper el ectrodes 9. fuse of Figure 5, wth axial Ieads attached
" The conductive copper strap 13 cover$ the Figure 7 is an isonetric view of
t he assenbl ed center portion of tin spot 11 and runs fromend to fuse of
Figure 5 ready for surface nount. end of the inner tube 5. The
copper strap |s 0 076 F| gure 8 IS an enI arged Vi ew | N Cross sectlon cm

NN S " —— b1 o r 1 s o



7 EP 0275980 Bl 8 by 10 nmicrons thick.

The pads 15 enhsure’that the The snmal |l er dianmeter tubing 51 is cl eaned
and link 11 is spaced fromthe olRR:Q 279,90 B1 pl&ced in a vacuum
sputtering machine, usi ng a fill To the axial ends of the |nner tube 5 and
out er % "ecrgnor} g(asrh resseuth tof about en mmlar tors ub €42 glied
COI:)perlmll ﬁyfg@;ﬁ Zbl u? gr %'{eh a maqh :IIHe!n‘E(;‘lJﬂ fe ngm hﬁ %ﬁ %t he
3h q:aer st ra of e of a ut ten ors pt
the pqwe's)as HrcGH)e .lu&c% d 'ﬁ&.& §n. Big" S
17 «do st it ﬁlg cers 19 ’ﬁl@ 1 fdC rﬁd}@éﬁ gmgﬁes a
SUDS @Bbtcabd 7 Thélédl brda eaﬁeo Te)ﬁ@rﬁin he tumﬁef?fststes%e sw& %ggw de
by 0. ddstafitally (b #8Gpatthofivedtt thd!tde 3l Ne OUdHRT (02 iRG&) Qlidd fB? 484 €ém.t

i ncheshd b @n@origlthie blét sBiR6 bf heleGerGubeThe StindnBs) IeHgSiodthe electrodes 9. The strips are
separated by 0.030 cm (0.012 inches) w Cepditbdigico.d8 chd@A2 inthek) vidd Biigd and
8- 10, i nAsoshewmpineFigurés08 andn8-id)an omeShre- t Go prio\thedmaskh® Gl & W& BHtwbdacthe

f er r ederediomtiodimaant oiothe inkantionn wiksrfebas9 Wi r € dieetrotins DOof eatie isé admSacor@dnce i

f use Zxterdnintacthe inderrtalee i anth sglgddaricton-nt 0 t Heowmprecedired) @ radio feeqdensy kpltter efch- con-
known npatothe desded9 and metallized endsqldefithp sput tieg ster iglcarriertbat.do tarevd @ fedsnd@ulasd

et al [tybe%Fash ddreipacyfl9 tis, £.063 iy (@038p | s cdrdldsedromuthe surtace darbe enetelligesiyThe

nol ec lﬂcﬁ@ in @jaraster pand s 4Bt emy é‘eﬁjm&'@s)l s 19). qeEkeshalass ¢ therpexposed to gfcoppen tegef r om
the s Lﬂﬂ? a'e,deexfeadso‘y 5?ré¥*aﬁ°1°§°z'e?!' °S>r'n*e “\°nc hes)bYi B magaeion sputiaring fprea eﬁ'a-mnté'mp tq 1.5

mche?1 T? %{ olar gl isgRrofprably exposé??”'ﬂ'b‘wa"’% ’F°ft%?PEHPétt° beodf

ext enda 0ge ?% () ?J(?Pf“ |ynto t P W 'ﬂ?? _fﬁ@‘for
a suf L‘aﬁlhlla‘ee ﬂmad i ﬁ‘ga 'r' % PIViges @
pevAHi 501;“ e o i §" §|5r'q¥" usbe Z%Ir o °8 %Pa‘f°ﬂ?°é 3]00@[!;}3 )
exanp ﬁ’ap@d af fus Et an éetc&lq s(tya trhi' bﬁ1 %th'i_%& a\}m
form gyas! Al @ & %IIP he a/ﬂ ead arh%m rln machl Eé} é’:l

The spHibh Blsltfe RbRERIS a Printdd! HER bSard lavi ng réplat ésl? on' th

| i qui G soldel @1 dppidBtth YheDRGEIREA GARL 61T 28 sﬁébﬂ@efﬁasf?rbot/ 13 8Bfg t 5’| oxcBRti f  Of
[err] susSucdavers Hal dArlar i spadd etwesr! luBs BY Wel 10.08891@md Y. o:%dﬁ.a&)eeiarﬁ&eraro Ispdred

f orm aid 5 e Wellee tha faGd3ONM pioViding arl Bx-t he Saparad 062 Rm. 10300 tindkds) Bpatlaldng the

Wi t hdeellent efectgjeal eonfiedtiorilbetiesan tellexds nEr € f Ultlibing!5a) e 3pdts &6 contered dvérAR gab€£10
sput t éacesnty, eleatriadase, steepd3.cand padsrid. Tsk Whibetwebrssietrodes @ETHENULIMgER i§ @iuthePtd Nt ed
Ci r cukalden@halep formseygiass-tognetah berfnplicsbalmasdk  akeesputidriag tmabhineg afdla Iolae méliieg sval der
21 apptdosigg the velres bebweah ke puter hedsandf 25 terivle i riclused Sk thedargatsA tadie fiegleneyg 51
exceptngrgyboefS, the selderdd) dy sufficinetly mellasblar s paceutiednonereress uiesiugss a spot. B89 teIm
(0. 03!9 gepRMNodatp hompab ptrassng of itsgfnd thand 5 amjcrops| thiclg gver the dapcl@sand axterdingvirdi ng
an ex9/ass tukey, 3aagy5 yndeed widkrang of3tReinc hes )a"%qlég pes the elpryodased encbqtin pies of the

el ect FI"€! ?"sconnect i on bet ween t he | eadfs P8P 10-t ubi ng 51. The spots ar e

Eﬁgt et;{@,éé)‘?\,i S :g:gﬁ%;%ﬁi@“ ' elt’i gm ] gitﬁ:l:ﬁ sneg falglﬁt'a S%%%t FE; c lPEB‘
Or B8y a@ ering, radio freguen uttenn 30

af mg
|t e(jwérl ; oggjcoj} r%i&&mga %@ .i.} :ﬁjﬁ&. a%d:i Ul'?g %.5 &TP#. utterl gg

ICI'
| deforimglart. SAnSékbrhpi6 lof Bt Qﬁé‘hoﬂﬁmnﬁ g S put,gt Sﬂoggid p6y0 B gﬁi E of
t | N leffoctive iMEreGUTAR Wt RefbrtA iR is 83 IofSS€S Qfap 13HRlides 3 aﬁ E@andrEl)\ferQF?étlnt thk
over foke gap 10 and extendi ng up gl ass t ypaw elocibtids b ad!EHIRH |n€F|dM3 e range of
t her mal Twértylfusssr 1066 plolke® @ twoQshgths O @ DOt The Sihdl AfetafbatibdISiers 6HHb Ioh@R $1 is

35  gefighQprecitlos K33 @orbsilivaty glass tasisluced Udtien@e YOS UM mask and DC maghéi@n B

f abr i @b dametdr dqngth 311 hewruincFignfe B hévAi I d S fiaiihg @& prodiicd @oppert pddk 118 @f & Rentrolled
conduing en suterndiamiater 6053286 crrg(@.680tiches) od uC e thidkpgse to imld e fudiBle céiter pppiem dépgs-i N A
var i etng apfinnepbare dimmetey af 9IB0H apud0518y be iiterbah the outsitieeof nutels avway Grord TG2nsidel

( 0. 03ipchepiclaetyy oyipritubeg Bdandrecsmatiér idigmbC sppu ot tubed P1gs shownlinoFig. Be Thediowrth mask has

sput t @ipr lpngth S1e ghown insFigyse 2, havigg a0 ayter t he  mardingsTWhichy e 08782 LAY inghies) cheido

sput t@!?”ﬂ  of . 1?67 {842% ipchest @ek @ ng, i And 2854 gn. (0400;inghes)jlong, centered be-

sputt'é'l’ ’°r$ﬁ9fﬂ°ﬁé’f 8‘??8 °§‘ R2BrincheR e Wi t fveer dbrigRRs M otedmpsked fuking bR isput -
coppel" ¢ aV| th| ckpess of 2. P'aPRACIP 3hps SAUlsring, graghine, and,a a’nﬁl e of
a rret I °; ed®by SRB AR UGS nthick B satierny. o, e

effec g" e?f" gi;b i 35’”“"“'39 GYEReTI Lo 1 uet T S RlriqureHo! B odosd ' 955 11

gap over e'tin spot |ows.

11 and eI ectrodes 9 as shown in Fig. 3. J?mh"r‘ﬂ’ fou?wed b¥s'1u“°"n '%yrs(gaﬁ%'gﬁar?rom
two | engths 45 The final netallization step on the length 51 is of high
preci sion KG 33 borosilicate glass tubing; a the use of a fourth mask and
DC magnetron sput- |arger dianeter length 31, shown in Figure 1, hav-
tering to produce copper pads 15 of a controlled ing an outer dianeter of
0.2286 cm (0.090 inches) th| ckness to hold the fusible center portlon

Y PNOA NN o ~ ™A -



9 . EP 0 275 90 Bl 10 copper which
becones i ndi sti ngui shabl e. There- di aneter are inserted 0.152 cm
(0.060 inch) into Pore, althoudtP @2FPEARY | ayers are ir@icated in Fig- the
bore of tube 5 and heId in p03|t|on during the ure 10, representlng t he

differ" F'eno | f.|1h sol d qperat oq " | cut

L ST Tl gmlhg il jl tZ%f.n 25380' deff} Z.JJ Sf'%t,"ég ttéﬁﬂ Qt%f '"°’ ux by
englio it @éu. . ra niee amg %%&Jnﬁ: aw%ottwayh strap

Ias«erf.n.s %8 o t.mt s.ta Iay@PSH cs.eps.l st @nCﬁg o2 Chopiep Iedas Ral aver .

| NQ r5tRdr YR -an eledthbBo BPerdLtrab JayaDiid £d aS Fpihl 9&% Fddistahdd HBESS fokch Qind sp,ﬁwer al

t ubiga@iay@ngt hs 51 are (0.010 inch) tigedder.i;M8e Blasr RGpAIdd ia) B @025 GAiTEt er

of metrl practies] < ieverdl LiabiROI6Rdtys S5TIaee net al tolommlcu) iR ring hawhgCahGanek Blamétél. 630

i NC hestglizét infuRandolispr THé anadlized Ginet Ui NQ0.078P @i N(B.030 ifichibs) 28d &resliter Blametbv® OUL er
t ubitiiting ledgths & A3a@Bdcinto the) old&OtubinyC hers) . 0.2032 i arg (8.0d0diachies)g Dunding doladrighthdl t O

f or rengths3 b farre :issehbiies. A erdembliss agr € r iinggthinki to sabbwy GRS ten) . (@AW Singin (0. 001
i ncHpldiin ahwbd matix,awithasodsririseried , in \thet h r odibicknasseatttiadovten edgreeof tubet hiTok meldes at

t he hollswdnnertdoas 34 The gésemblies Fadiamondder hotaversithe entise axialignds othe fusth faiseabl i es
ar e savesneiice 0.8%¢ner(Q.14 fneh) dlede fodlengli al enlpsmlic spl detweencthe Inngrgube; $andaouten e d

WI t s ghqynds Fighie S Ghe gawer @pspmiieg e t g5 | et'tb‘t i b“h'é F?PEPP@%%PPWW&*P e

nnépent Riagad dn érﬂ}“‘f?utdé‘f’a"% anth SeAnedn  Fi u?l"éc éHRé%P ndSmpiAnfodhe oyes 15
oy S %m@w col o o e A '"t'% e
I X I bx onto
e Tl s T E?tb T
one :E emt) 2 plaf %ﬁ'@g The” t%& 4u§e 8:;53 ?ﬁ%? e G0 axi al
FYsfion ﬁ\ chind 8o 'dgﬂﬁﬁ Q'H defront UDES ﬂ?éut 076@5:9 (63@qu 8% %rbngas to

r e UbRtoAtgy 560X higSirontdOst ﬁ‘adiuﬁ»nﬁi sur f g@ﬁﬁ inefl) duldfRle | difeler WP B1 2nfl(E5 20
t hatihedi1@ HhicrbmVo? ccfplaérnﬁdm%ﬁe EdBidiBAR! 25 UT thehy BF oD6d @n. (0R02E Grén )P ararhéta doBishr
Segroethb Subed Band bXdsWesiSshéwhtin Figure 10. O tlba:sscshl 6N NG MHRCudd h&¥an BpG&RY| | es
ar e Thé aidkep vanadin ishe T &anadioMWNOYS R t €r  resistancd BE atioBS1H b TBImillidkes. MAsleus®y t hi s
pr odigBed iassech®la Swithi @@ énachétalized @redepOSi lias abwting(of ISEB0aMIsr @A is able fbiawirugd. 762
cm r¢riavéOflon thelspatier machinebiyrn8d &aiGB, cm  S280tvoltsr ACIgt 5 @lpsaorg péweo testoobf B8 ckel
vanaod ueinséded in he.sp@Br invechine, @nd shede 30i anamdowr closingh aBd @50 cwoits (DC. B0G lrews 1. 5

m crothasend$ o thp sewedlassembliesnare puovidetxi al  el@ettery SRErce)iwithdy} explpdiGy @B8usinga fifed. 025

" i nchjth the seree rickelMepagdium layer t6radcedpers 3 antheS?T energl autingdmiervwnt isrmuch dags &han 0.

| eadryerot]- Eedayers il andrifecorey e aalondtn operih? Wﬁ'@a' THre syirmiRiaiure, fesgeemy therPrer of 7%
van&hihe ibeg 3 & 5 hopding with thapdg) e af of abQS‘Gt"“’l‘B’ lgse ofithe B enerayiehike typisdl wirgise

i xherqopAugtows i forma & coptipypus,Physieah andne 35| | Med ar e ha o2 fa Idf% of 5 5 arrps

e'egtrl |aéer t hm%pr np T ﬁ[ep@ Ié |s d,
280 Merie e L tg%gfeaﬁq?% FE oot orl ftb?g Ny T et i o
S% %to tﬁﬁé’ rI)t]) re of lnn Pténdom %’a ﬁée e a |t%‘o intg 5@ valf? 58;'&&2(%"9”})5

.sc.e% it 8 ames

:amg f are hoxttr os tﬁgw ) G gmw t hout
exploQd ) %gét.ttgm tsu Cor Hsbrlh the s .E outx.a@adt\ 'ﬂ A
COang de % Eé {h936u £u'rf£& df%e”Uptméno%o‘ﬂﬁ utbr 5% ayer 17.

| ay Gingr tléd @&%elr?nepﬁtts‘c{e of (A6 oeritde 38NdS T hBurdny kL aL cwoﬁtienssétbﬂdm Vaitdb l&h@ f use,
ON talMhg Metbfization of@leirleh@. t Ubes 3 and 5, bggdiciéniVeiioh &ifeait, akd MmpBRElFe @iso
one-fi ng id. [ i9en bplediiev BRtwihgaiplec€BEr gy Ofsed A Yitweel ihe\buisRietoN o @aedjEss ors 7
t 0 fholloW Gutee Qtilel B LI Sleguiny b GAbiecnek 35 anfl Wiwdinsidel of e foutdBglads ary b fusiblstlink hey do
not heliotveérner 1y & withequaldength] inser sibedNgt h  Odresa Thea hlagsLitsblf tah ikt condi@tivie at 1®Se kg.
f ewhas erisreter aurfacensscirodevepositsh®esepprace bdtighctemperdweres so( thd itl i secpssaydawesecd % t 0
100 %Y5tdntyvt aegapti B.dvsitienspot Widiridging theegap3 and High dempereiuge t meterialit such f ag ea ohard he
out dp, stramdlepoditr18 rupnidg éerd eaghlo surhof teni de urkerasiticstst glass tof gumingsilipate glasspgerdmie o t he
i nndmenjubecs, ard page 15, which togeihpe meke up  Theor yre ?"!09 glass- Theay M a'sst!fb Rotzbeh | gh
vol thegrenduglar 7Frae snag|of the [insgr tabecanslet we e reomA esuffigipndly 09'!5’5%1“'5 uade) the copgitions ¢
cur PUtAt t”%?rﬁ%"efafsﬁ ReanHeetaflized, Wil figkp! voI ur%et?ﬂtaé‘fght"ﬂﬁée WB\?E’F?PBS"% rouit -
neaé’iﬂa &gy 16 gpdeqpper layer dat  ned by 3"‘ 'ea’Sf'" ﬂ ?PPEHS'I? ‘éﬁgg the

bl ‘t"' ‘f°" tha|9'aa tub @“’ G §ﬁ f‘%& , cﬁ htb
?ubg’lee lﬂ?b opn {0, Fig. ‘?] trJrfa(r:e c "ﬂ "&Yf' ?"tEE%’%‘ tign OQ‘?"PIeﬂﬁca he arc

atmo aving low
ook g@t'tt.ﬁt%%ﬁt e Haid Binigsd 1o ot e
show ng a p| ece of 45 rises rapi dIy bet ween the out5| de of the inner

gl ass hol |l ow outer tube 3 for sleevifng to a piece of and the inside of
the outer glass in the fusible link hollow inner tube 5 with equal |ength.
Inner tube 5 area. The glass itself can be conductive at these has on its
outer surface eI ectrode dep05|ts 9 _sepa- hi gh tenperatures so that it is



poi nt s. nmust be avoi ded so that
uni form'i nter'rupt ‘char- The ther mal shock caused by the internal high
acteristics are pos¥ible. vol tag?ﬁr?ﬁﬂ%;ﬁ‘current arc at2 short circuit,
bur ns Nunerous variations in the fuse of the present back the conductor

and di sttsurbs the outer surface invention ¥¥I| Qgcur 1.0 t'h'% rﬁerm gd.!n
e, 2 kgl sl QDL of o b AN o E g B gt S
R e B okt °LM theefﬁéel&tﬂespr&%”

né SUC %}Q@%ué A
vi SL the Wb G e&ffe?mfa'@e dft h
tr &DS&(MGQ r uH§§rd the inner surface of the outef UD ?5 ht $f ﬁef iﬁg Wﬂ 31 Or ma
di ff eusyih shéndiwdy thatthd BEunasivait @asle Of thi's It Bxaimple! € inndr QAP EUGL UT €
| Nsul wiimi dibide MRltRAdpAM fussUCh  as al - abi | tubds &thehmJ; ma@ Ve RIRSdIEdifgas nigh t he
encl osed furthetdbivirtegb lof Gt fBse0desigs is tHdlar t Z, tofperaied Ms@ating| mBGNLE suek & iakal |y
seal edbiltyotounori aty addireddgéist inCtlié Bhclg3bE®S - i Ominbsiicatg [gREL rquartk, RO aamik ambghgl ass
has tHeenatichiyséaiegerolbme @t argt patieulartnes- oudoer the refeiea babsilickle glasnikes thd advantage Of
bei ngsuealssitvepn theaomier suwfagexdf itenierey glassose t obfebeing- easilyedrawnnie rextsamelyadese dblerarie
out ertheyinges surtaael ot the ouler glaetianddiwssealorhi | e heesi ilile hawingfd sufficiently Ihigh softphing pdinteni ng
poi ntendhcBuch Sugds as ey hexaflueride s walbxaf | uteriechubstantialle npn-conductivelsiaring short cir-
substhapwn fer fts, abiliy, tocequeleic erF yasmetion iardy s hor euitditerrupkaf darfuse othebpre obihe Inpargube o
squel @ fuher radyearthe °b ANegYProdudtiby ineert er 1BupP i pot1oply usefdlcas arfidure, for doags 19 hut
i nnerPorIRfE da dforemertoesd ?"é’ﬂ'ﬂ%e the 12T en#¥ °'t5? %’d’ﬂ?ﬂ“’a "’Pﬁ'i‘?o’r“be tojhigh pres j g
not onI ‘U?@‘F‘?B'F s haé the fuit °I°faad lgs' f“ betwee" the

nd re ucmg |ts sen ﬁn?lﬁ t ube

af OI’ si |y m0| tvem t

to h' chF?t §§%ﬁ thz% wm %37 §[n§ é?t%ravéo as

t@-/ens%w J, redu E”& qgagd%m fa.?er cing
mt

ngfuse ge sirtivity t

m)' StdidsEur® rnsePQ H&&dt Y@qd&ﬁéheﬁxé Y cSevaﬂ WHR WRYEE with ‘E!%a‘il lé]ﬁlh dihdremhs &fhe
per f afHaR ke Bndalof thb fusebrBRSHRBSAL t O Whi C I b.7365cns UBLSCh&as) k@t R i thk Gre- 20 -
fuse. | ¥heldidatandeRIBEPIE olS suifd bithe? 0 Cbst Ndtred Eifbdkifient) BQ8H to ioPeraliimenioNdEf er

I equiifrRelglase) thélinAbn Sifabgof ttdURF Glass ahdIDE" ,  A%725¢aR (0.8 inchesh, IR HislMBdd dlasberea, nay
I ncl unkRalcted Fusigle f doRdictolsGsvalsd impoatant ieen fow&d céndadtor th0M-baclkd) ehdngds froth & Qeilgth

pr esshe prefotrae mamuifzswiifg paradsd. Al deaginench t hef @381 @v 01150 inchéé)etn 0a196 wme (076 h
over aif [mdre thgih happlioximately 0254 crvh@00% he  enitiehes)faftérinighfvoitage andehighaurrenkintoerah-

0. 726nabnhetviedn e Bnetahtubiblg Jinkaendudtbrsfamd t voi ntidniecyss. Ghe Tdkanectdfeacicead gasdehengedn t he
out erthes insible b thef owtereglass 2girfaceewill afove rbodi fiasm tapprppdmately (9.@0087Bcem.P [to 10800587 ons
of i riiten gides do wetranto thecendudiorfsudasenf  t hecrot (000009 inkte 009002 ip) 47D axAvestlh. 186

i nchedsjde theyfuseyjlfcyughy weltingaf selder prtedharet al | the Beprmalrpssine risesiTenie epiely andithe 8o

i rrpor"ﬂ"&'ht”’]"l"f’t apdi fusle ik i pllowed rivepack) R deredycpd Reducing tgriongthiab the fuse o 1 ed
n'anuf P"E’és‘g thoafuse can bacse-  %Bf GPSS@ l'f'ﬁ’?'s W"ﬁ@ﬁ"?‘tﬁ:‘ﬂ heT "r?f‘t190
V'° 8’° mroﬁtr@]la” u‘ﬁ‘%’ %>s<|o t el y Of? H{ '%;29 y°t°’p after
.%%ﬂ e o Woario ﬁa e P P:f.’ Sf é% §§ ‘he%,“ged
’ t?’u Out er SS surface, vm cha fsof
(0 00 QthrQoiP r§0|hli;|8‘rlh¢§0| ClerthS Qus %U‘ ﬁsr i faces
cm3 n(@egp utbrrb%sg 9 alhy duldiad oPNd aSci@n ngSlHI Elze bfrlﬁé fohsy §s’ﬁng ih such

vet t g inRér §igs ko Qb @ &\Stanc EdhAudivt er nal rolfiv@IRidkhdds bt thaik 4R copiat stta 18nd

the Jbadge tnedlectsdas g wiltobromsh theiindidd € | 1 Nk the bdgb Qirdadho, tHREmelfHAEHd cbid be

I ed UG duterf§Rids! 8 iat@le tifie of AREI Fus®blow.NE  fdiS Echahgda tioinCZBk© Chiar1a84-e¢ itdtebg giving t he
f use taMmsibe of Guter @dss I @SiArdirSa@ (hhissicat hi S | vl oved the tarhpedatde BiOWhidhi thg e wilir r ent
ver elcgntadt fwiths ttied outside of inner glass 5 in the open when using the&é itwigretals\i Thi opdrating
changieatipdes9 andl Ispet 13hapse e ahetallicrieidge The caowj apemingnchaattedistics ofvibe dlisblei pottiomes of
| ow can forroos thefinsideef fube & aftéFmomnal luset her cooar beé hutherscopkeolied by reducing thalthigkol une
and dloysand dhisbridge can benserewhat pdnductive | g5p ur heg$ipfi esh VRl dpwetocasion @ngstrongs wite  of
such causingstee quﬂv‘% n'PYeoPP"!?nteéfﬁ'@' awensuper i oere t'RSe"aIPFW'ﬁ?‘b\N form an gloy link duripg, o
amer p:ar@@ngr eapa wyicht ¢oulldf dansgesensifive cho- RoyRal topgratoq as well as during overload in-

40 s*é‘ﬁ"‘i%q"@? b‘*} “I?H%ﬁ?qﬁ HQS‘Q"H% P’Ee and *P'lﬁ‘fp@% @Q@'V'oq"e ‘T‘ﬁ'@‘eﬁ‘aﬂﬁ §a°fE§”s'b<‘fs""§ hovvn -

Fitect.
:25| :JIEC 'ﬁ)? 51% p’?ror‘f‘?the %" ca" gﬁL % ue |a§e of

Bl
mc t‘%f;u% 3t KR e %‘*é nﬁm @W

al rea
d I|n i Sl d
o S v s hion ﬁéﬁ%&ﬁmn.&. @P S Tl aﬁf' ge

mel ti ng point can be of outer glass 3 at the tlrre of norrral fuse bl ow If
45 changed from[err] thereby giving the inside of outer glass 3 is in
direct physical control over the tenperature at which the fuse will
contact with the outside of inner glass 5 in the open when using these
two net al S. The operat| ng el ectrodes 9 and spot 11 zone a rret aI I | c br| dge

- Y



bridging the el ectrode gap or two or nore netal s common practice in
sputtering netals ‘onto glass, is bridging the gap as given in the exanples
her e- to use a ¥eactive fir&PO 3'9%890031 titani um ni cké4l vana- tofore.

d| um or ot hers to act as a bond between the gI ass I\/any ot her single or

9'.n ol wﬁt 6805 o mg‘@ elbed fhe”?fgg"g%f bkl B meérsomgk SN iy
ver g? § er o [err] f/%d EA sspeci al
r eqU' rﬂ&fﬁ%r smérégpmawwnfbfﬁﬁﬂms gnd Ca”anHrﬂ rhifidlic Sént/eeﬁnet e
9l aRmbsmts B R ussier thd BMbIPForioR td'H¥e W § N ysually IQntﬁtn DAH thﬁr%)'ﬂera degd-ease t

S PUtolr@F méHing poin8 aimébet SR ciatbdifémdts. DY Ot h@bo 4HG&tdfs), and can produce not only aloswni ng

ti me iThet dids-SoRhidtdl GbalOfidyl B8 TRIhed WitV  hi Shohd Goulmbiyt &iSk0 d6dreakd) @nd YuterTBith DE
easilday-fres solder or by basidan@nd Ot her s, the deaag itime imafedbguttér atjuip@ynt. Fdr Qs
changethe Mmountigyx affihe fush hma;ambaéasw re | eragkdn asiothers] the réxkctive abttlic amy, sick- used

t 0 rhioged IFor gkatpie, the axiat @ire leade can prie- selveradien, snded tokmaka tiaglsshieabtahnd may
s ealhgvecmpredsedereuicnd dike & hail Head endooaly. Forsesis ron| the elxis df | thes fuss bbdye Ferdsimlier ect | y
t o tbadilushe sideradzdingctiyutocthe metaliizadsfuset hi n rrezeons, Yhin tagcive spultdredametdl ldyergeas can
end e8diputfacocbylssfloy of heepldsf- t he sol der.  be used between theiglasg andcropduciprs rvheme

gl ass 'Biteed & eldleasesthy fugh anpy| aisotead of deRPSiPd onatuResS. Theyeoppey suialippg connesy be
depdounte op 2 Prified sircuitibaard Pypsrface, JF  cliegs &?M rhecelimipgtrt and Bider appfiedh dia o

cr r d'tﬂ“'ﬂt'"%B’éPfd"‘fﬂFat%‘f"F%{*c‘épe le 53°"f19Fons mef§et é° ? P'?ﬁe %ed m%gd sol der E)pl i ed
un d er d%lt § %‘ shec? tﬂ?sgra%ge?n%l |1(;1CUI t tég)men‘ls or electro relatrvq% ‘?[SE

ial. leads
1

si cal

s K"iuit%'r'fl Foant bl T LS are: al, Fg.ﬁ’ oy "'é TS o é°"ss Nirs g ﬁ?@l‘iﬁ;&eﬂb' y
O L0 tuse SodTon Pﬁ, e ar &'r é'rnber % stlnen .ormq Salihd hOU
axi 3bre Badb, g asiaren gbn

u‘wel I and

can 1Bty ﬁro&iﬂ:‘dmn i9ptoducdd ih %%ﬁn&\lviycw t s‘iiron -Ereees@)fé A reed%gﬁblg for ar%%lymg made
t 0 RE dYsi&icBX binbddRiert @5t khaflb 3hds TO ORS BdnBudidis 7 lot 88 18 Y& thB RBBIds 8Phée d,
exce@pPthef ddter isiiBs of !hbebuter twpe 109 hbved C GHIT SiRbr aéud'ucblﬂr%hlaﬂb(hﬂﬁﬁtsh on results, the
bor @ech’metailided i10@drin BEAG afdab d06,1dR@ aOf SOl den thd Besi-conduétdr| prdcBs3)\bne outer side
S emilowen et puint FBIEd | dx@nddshtoS@elbarelr 125, of The Snni0 thedidtisg ttibing 515 approitnaeg i n
t he amas1@06/dle saldsp drsthbibamd @reasc®8Ie- S NDI 180 Uasundalsl reetélized afttptoppergo ashitkhe
pr eviowsuente tHeoptinted rdircuitx beapt padh alurinighe endwmss suitédiectodamchads th #rst7Theftuliehtd i$ use t o
t he nomelssudase gfount peceslures.he out er sur fac ecoatpd witfea YN tsensitive) (esistiBBertak aanask 25
i nner Figueectirshowy a finished fuse asgernbihPafg 51. rhaslerbynphotelithdgreply iscapbledn Y dight iair eas
106 in whigh agfuse 201, correspengding spd 1 efonductuspd i @esss theggast o ither desiret areesner
rrel tF|9Hf@ %“}ﬂf"% @Mpsimest, hasHopen 691figy t he LHApEPOSed fesist 'ﬁé’aﬁhﬁ‘i’r@‘l’ayr %Q’OF%{PFCHQQ t ubr ng

-araeaga I'tm Papkage.s o derfe'i"?ref Hbmﬂ%lﬂ'raﬂ%" verqsipy developsd [ o 1 |

alljzed Pt vel f"lﬂ"“f’ ?"f"ﬁ'ftéﬂd
ci r%l?thfseb% g’;??ggd PieAye '“%%é;}g%sesw tabt}’t?? 5[(%‘1? et ‘?fe The t ube

231 In the second me I G p
gé I %zzgor ewﬁlgt %Edltl e use ulrzlezurﬁl d in step or}ei, ho{fs gs g 2; e%| y
27}‘ intod O nﬁﬁfe,péag.ry s°°{ fS Pl °§a 1 e, sl ;
chacn draﬁtSPP | Jvnt Pwill b6 énstﬁ'atih 1 %re%xaﬁHH Qv:tﬁ él&?rb 9 'au'%a U
des 'eﬁtf%ﬂre@rsﬁﬁﬁ sizd bIAHE Rise® 263 pehi® ol St erﬁﬂﬁldhéWlﬂﬁs thB r3sif € Gkbx S8 st and
ungxgﬁaﬁ% fCBé sﬁo;?ﬁt& v reamwagechﬁm %wrﬁ&ggﬁ&cuéa m@&dahérﬁage ndwiS€ in
a ag lafly inN& dGkR G0 Pack Ti DS a I d Qi QQiépd: M de-
o e I 0.4 i e O et
dev_eicmrmedm aasthiglet board crremmpbdué_.sy el vent spotdotakee. f use 201 by s_oI dering. The
ent inected ie perelib! fousavidethigher dmpetage ratady f or Inhibe nidndt stepe tngekdllizatian iobm. diffegent hen
enc inge fbr iarsingle wircuitt ar comadéchigse®8 Torhavi ngmedal, such as|tin, is deposited dhecbutside jof tube net al
suc h:gb@ts) Vellt);ppeghngs';s’ H’gmyo@gi%raﬂm; mqn;]evm ng 5cl1h€8 qlgdt(;ﬁjg_ml;’ SGﬁswha!)ﬂ covedng Bﬁge 1; I:S\dh':) he
¢ be @btained simaly by cdiing, longer Pergths) t ik cdlestkeded FeJu dpoageinseqgtef \wi unt ed
| n af tybirgHang) Bl. fqjpciude several linksTHe  uhe 515ensiive paisled MRk if appliedsia qey Pv@'sr esi st
r i nt edte Methed, ot maling the fupg of ’?&%‘l bé‘ ’F’%‘ﬁ'rrﬂ/%"e&’rfﬁ deve!?e resist{g; the f‘%&? M1 3 mask
‘gl"?'bﬂ'a\f 859189 gl 9‘1' é\g'”g& ?’?\‘“?' aﬂ'ﬂg §S‘T3 Ll!?%ﬁ’m 1’°srﬁl | | be
see F £ PMOyCe £XH ﬁ?@ 8e

CO Ol' n l
s e o s 'r*rza °f§rrrh&rra:r§"ﬁ e e
Uneﬁﬁ, I;tesp c? Tent d.l l% des'd gll1 deff out g
otg;‘ || EI At he % NOW ar cuI ar

i nline pac age. s ty e as pads ana eIectrodes 9 deposlted and
de- nounting pernrts elther separate fuses for different 45 fined on its
outer surface, with small gaps in te circuits on a single board or

mul tiple fuses con- spot 10 area. nected in parallel to provide higher
anperage rat - In the third step, netallization of a different ings for a
single circuit or connected in series for netal, such as tin, is deposited



In the fourth step, netallization such as copper 3. The nethod of claim1l
or 2, characterized by for the stra &) 13 I S applled over the entire tube 51
her met'i cal | y sealing®the axial erfs08f tut upper surflice as in the

first step UV sensitive tubes (5 3) to forma seaI ed chanber
between 'f&fnh'st% e‘?iul st ggja app'ie%

cut tlm ap 35 |sr£) egr;J ’Z? strap e gmthefrﬁ'r‘g'ﬁra%f

it %pﬁeﬁ%ﬂaceis m th If| ? UV @é as er Be e Ose
ar eas resldVisl dppield pllef 34 §$fme ttngxposed Eh@sffr utt o )or gda r

cl aitstap iahaera,s‘otet Ia?eack Yeade OIVEShmeeX ROSEM | zationis etche awa and

furt heddtsdsam @dctrogateednti pdd 150n thidedreagiNds (17) of he the conductors are now
al | i wvplighicdevalopst iekist, bribxposed resist i§ Wé- t Ubess. ( The Abthad bf biaif8, SHafabbiEd HyeP and
The opevedapxpesddehertizationiscatthod deayands bri dgefbrtherls@p of rb&éll&rng akid) @ndsQ P bt

st ep. thelvgmiucterk kg nawmelll ielplacd onitatml §1y by spot  1dutouisbs SE/ a) afled . thdJBittig step/ @hd/

nar r ow nis lepenrarea-astwepnl electrodle @iisfteidged 16. Thbefore thagehling step. ai m 1,

char agbysically agd plecticallytbyrspetridasd stap i s area, allows the formation of a

the s8N AYeYMBEOY Mepluitcthe aidp ofintgws ol ders. ( PHe) méthest &fl abairh i1 khardemtized dm thae
narr oW"’éﬂ'ﬂ “E H’"% jgreaTpllows the formatiom, of ge net al | the seklingetep ntiudes applyifesddebéd) i n a
phot of‘ts g‘ |?,a"n'?st§’°t¥a‘H‘datf“§'b Wef i ne var fothe metaizpd ends (171 sfi the tubeyin a

at nos é{z é % dpfine| varigus o 7ths  anfPNtoXigisiag atemesrherasthe etmosnhereffilsi bl e
i nk §s?s b t %"“ f‘ﬁ@t’ 'éﬁ°‘t he fir stﬂgé’@ charpep betwee wgtysfwwwew% ®h
met al GRSk ] '?iﬂs or orotend e auigecw tvbeB)-cut t ube (3).
the s |one of the pref

G i °" D ac o b et

6. The rggfj‘]wop& %ﬁ’d LoaPlorrfed, 6B ACHET | Zeghalh g g %nbgtw ?E‘[el‘aﬁ‘étPrl’fE‘t f"c
séaV EderBPutidYedt j?l eta% Chtion r{tf"a bes! EQ CUt ti ngthgltnﬁe :: l: me U stanfﬁ:’le f I
sol degmaliSRisknb Befid 'tIB%E '@eaéldsglv the_in e F;hpe? g ac't( 51)
subst agntrélid. hmweamagiws& Séf thd Fefdrre O! urTE be ﬁ f %g

@durfa fg E(er' ng

to t hemisin®ntfinet §cd RNk Withand Brddn- t he ”Et&%téﬁ%ﬂé iHe

pr ocemgirogén dseof iecdicve e Wren Ghelidie i@ 226l UT t N@ke @) &Roed t@ff&ﬂran tefé&rnf‘a”«.‘iotnhel%ﬂonSt ep,
enbodeasiedtty rdometemperatarej thefargoh@ghrofeh N t he argnne fusible eleméat. Met al | 1 zi ng t he

end sfilr isagelessofhan latnobphedd pesdurehyudinggen gas of the gl ove box. Wien the fuse
is 28flow saldeh teclrisjues; tther speicet mayf o filkdn el e@btentaadprihenect i on cool ed to room
t enpevitratheegasesas otherqpmassungsdr ogen with the fusible element. fill is
at | ess Fetndriubutarelaments are prsfeerad for their Usdong 1+ eVerrfghwers air derstellienghvon Qdilessichbriae
spac eeaﬁ%tﬂ%f BEnufactup de) clogagtoleranasp gt @astie wi t h caeheymispasrdglicaBchiittendss priemstali-es .
Round° Lfgﬁ“&’? "e‘I"et’?Er‘\'t‘%eWE- howevepthabd f or t heierens va Schmelzglemérignr avh sinem er-

L g5 he peasend invanlieR of  anuteRdsoligrendsm Retyr ¢ bodep ek tndcEiR: and
ease may °t b f‘f?lg %g Quigions Rchas  t ¢ des 83PN desAesten| Rohrs (]9) oden Blebiaginon.
| t vm q ap ﬂﬁ%a N Sv;r"h t VBTYING 18 35 g o RYRiteS v%’ﬁe“?ﬁszﬂlt?f' g9sc Refit @H. atrf
ei nem e ﬂ; a%cg' 2 e s f@&m f the pré@%‘ﬁ?’c WPF’ °h"°'d°“ dos;zugas-

i solier en en ab und Emn- @"g?f ;% fpr “"d
conf i gaiat 1 ons such as setzen des erst ﬁgs B ein
sé;u’are tubing or even flat substratesgcarryj, QPF‘ § zvve t%’?r Lﬂ'zé'F

| sol ier enel afethb® vk térdihl » suBinidilds Gusts errent Wi t h 2™ cover sheet spaced

from it comprikifg)thé Qiepd\et@netdliding fusiid sleSChnei gle Weﬁﬁﬁenzdéﬁlaﬁﬁspxu@ﬁseda\ﬁ%ﬁ eﬂeﬁws are
ner el y ivohtsiShto af firstinsulative tube (51) SFBEDESEL Zt €oienst 848 dR9 BéHeR8l6hon sk d
auBer en atdodssambling the Jiesh tube (31 br Be kg ec ht ZUl'elnq’a%l' Blektrodenstreifen, die auf der HuBe-

Achse ders owterBasulative Rakar (81),zaharedterzed M el dahl  4éh ObeﬁlacH@mesSIeEstbarmp.g;e(m) dder The
met hod ofttingctheriassgmbledh -first ubatanrred fantses conprstads RritkrhataliRisft Rsndo findTaézalsttior i N

f usi bl eowéretube Substgitiallya herpendiparhto Ams pr uch 1, eineld Spalt(10) Gitdes und sifEIBCAmERIE a
first i A4LAfdwioyler djato @plyality of fues. zei clsatei11), derBled iSpaltSt0) tibérarttke webdi e

auf wei sen: and assenbling the first tube (3)Schmeleairgate (it1pdirekt auisden duBa@an

El ekt¥ og@ng‘w‘% pfegipim 4; eh%te"@érm #gBe-s0an o@beriidhe sies arsten Bolrg i) Eds Stabs

char act Bpiwbly °"ts H'S'“der%ﬁ’i’"&)@?qﬂf’%?che des &sh ¥pkupprerstiubung pbagersiedenistt i ng

t he ass?tﬂt'ﬁt o the, St abs spritzmetallisiert sind
und daziy e&fe?‘le ﬁ ?ftt;g? a‘f gg Pl ally ?Jer 'éﬁ'?fff‘dlﬁf"hl"“ﬂpﬁ’c't I?e°d9r 3, gkpiien
Spal t ( eaer':ilnthe”fus | | é zeln ﬂb gme EROIRD ek
plurali 1' f?é‘r dan Sp '$'i ?%ﬁ‘(‘f‘"'“"\'f\ﬂb@?hrﬂer
Schnel Zﬁb@&ﬂ Lz':l0 icab f Wer" auBeren® o ?ﬁcﬁ"' o
characteri ze Cberf | ache de%ch‘ﬁﬁé eﬁ %" eht t§r3£ me‘;"bs
the fusible eIenents |nclude a pair of electrode Qure Kuunrers aubung

abgeschi eden ist. strips netallized on the outer surface of the first tube
(51) or rod and formng a gap (10) 8. Verfahren nach Anspruch 2 oder 3,
gekenn- between themand a fusible link (11) bridging zei chnet durch
her meti sches Abdi chten der the gap (10), and the fusible link (11) is
depos- 55 achsialen Enden der abgeschnittenen Rohre ited directly on the

B o r o e P Y T yarT



In the fourth step, netallization such as copper 3 The nethod of cI |m1

or 2, characterized by for the strap 13 is applied over the enil"'“”l“&“lﬂ"l“"||l|
hernmetical |l y seal i ngist he axi al engR®o@7sieseBaut upper surfaee a I

first step UV sensitive tubes (5, 3) to forma seal ed chambér

between resist is applied, a mask is applied to define the the first
cut t ubgn thg)fousth ¢ sPBd"%H'Ga‘M é"QS‘LﬁSé’F’PR?Ut strdp The mefeodsgifaim 1 on Pecharaptarized By o
| t t hé°’§%9nﬁ"ap 18 is appliqd, gygr theypntirg Jupe B! 55 t he e!‘eé'B?tFﬂtXe“’Q"“&ﬁE? E&a& ends of the pifse

t358\ ¢ & \"‘étse"sﬁ % d riube & a sealpd ¢
cI al m 't'sci?gp t? ’ area f‘i’q %: xpoggecjr% gi li'tzt'éttt" (B)0r; ad é%&&“‘&h&t&

rdp in i
and jaﬂg ré% L?’h |n axi a s (17) of the the

idth as th [o
condu A IFaSt v Io r esn ,'%:E n bee 51! %he metho %PEthlgg&( nz%h ;er
the Ct.'rtot dnqxp% Qs GRkIA %n&)et ween ﬁ’ ethiizinh Q0 (17 bPthe
bef orq,,e fdueteid aPeWBw%ﬁ fiblack Nﬁ;b& I'y and el ecéu‘i' a&?q e nﬁH‘gteétJnép

13. Usi NhoRpdPirka BotkdoR BB oliébidgd OF fer  Of peford @.wseann he net hod of

cl ai mpiysicailyana elo&fidafebly $pdt 11hambl sfdpCraonNs in this area, a I ovvs t he formation
of a Using a veny Kefrow efdsk tQths toifer ioNaltewles app) yTHegméetaddler cidim 11) charscieiibedt ini tivde

t hat erdrons Ein Nthis r b, advst he dérmatfioneof a t Othé Bealinge stap ncinded appigling cdider (21

t he t disible link thatpbept bé inbdmg e@p ithiick. Mas ks can atoshe cefallized ends (1GU st the Tdbes in a
non- oyhalelithogrgphict mesie hean eglsot denenivarivepherse f i | hon-okidiping knosphdrec the atmaspierg fills
for t tragthsigidotress| seetionster the fusitiinlipktrioe chanber ing 8wvggember hetweanthe first qut tubd &) ( 5)
possi Ppesiblel with maial maskecot ke tyfe uspeingigme used i ergediand the outer gyt tybgd®and t he

out er ﬂ@tﬁputteumeta'('e)wn qaHieme gt the prefepredy | | zat i on equi prrent of the preferred

e ment 6. The method q:ré’.t ﬁl&gpc@flze& |&| m

1 HEP"F FeRdragd &ydhe t ¥ her ?* the %’8’39 31"6 §ygfaces

t hat tsﬂ 'é‘? t&?BLfé‘ f osetl%ur f aces '"§'8’L tﬂﬁer (1) 3yptentip % °’p°"d",:“ >

Sg?pg%{n%olﬁ lg%ei e SO fr § %sé% %éferreq ht he | nné&u a fus'%gji ste sgﬁi Lt%xg

axi s % dEﬁSf Ce o ge é ho% Conttﬁ SaF!l ro& Sl SIOf Itrcl:e f"':ctlon

proce%éméa tot &nﬁé e?‘a‘iJr&Cthe hﬂa&:- t ur t hegimshéBsibiet Bﬁéntt e CUtt' ng step,
enbodigigta ld‘sQQha‘épﬁﬁ@sphe‘hc préds@d. Vkihd) the argon- metal |izing the

end S b Gei8er Qbchhiids thé Shacs Way BediBgIEN Japahtahipudieove box When the fuse
IS 2%ith otherlgudee al dMer pressued. t 0 form an el ectrical connection cooled to room

t enper atroufd tubll® eRinPoe -akoysrefogseifor their s0 Wi { Verfaliten kurSHédétallusy @dre Mikrosithdrin-i S
at | eessetdh amanuictops hadsk dolpianessandeeasdsi Ng r ef genywursfadseet dib Sciitte o Spritdntetalli-
space ofrtapriceiipnf It ik undPatoed)thawmevpr, tiehe wi t h odidrens \ga Sebmelzelegichien apir ebsmuseres.
. Round mamb gl the advaptagest of the erepantingention] f or t hesten isgierenden Roksr (R loder Btabuund Ein-
Her st @lay iagchiayed Wihoties corfiguralians suglses of manuf sezeides argercRabse(Shoderr Hahedseimnd
ease square tubigpy evamfigisybsigtescaryingihe t 13 des Zgitest Fyferten | ipglierendes (Rghy (ht9eon.
It wi |que Blemens wish & figd geyer shagtenaced from it si erkepRzeighyet dipyAap fenne'ﬁmﬂeéﬁum

ei nem er hespevatjatiens areerglyusiieitfes of the pr es’@?ﬂge§°ﬁt}9@ n§rptem Rohrs oder Sigps, yind

|soI| nden Rohr (51) oder Stab und Ein- H@" Seme &0 @gsspfichen sppiegent zur
COan 'E’E i ons such a)s set zen des erst s g t@?ﬂ)R‘E’EFeF“ 31'%%612?”& n
squar g tbi rggt § 138 mausd rfu% es ?arryl'ﬁ’ g ~t° eeIru zwei t es auBeres
o1 o i gst;%m gfg e e S or =] 5k SR
fromit. ents 1) :::d'S hne| firot, %4 Qidtschmi&infombntoatiwbiSeh
are ner €n4 ds 'fn’é?tube (51) or rod intd"® ngeset Zélr? Pads ERKESchBHeh, 86 Bl der abg- und

aul I er enan%mr %lsblmvme%1 | h&tedteri6 8y €CRL  ZUT 1o GHofiBiche des ersten Rohrs (51) oder
Achse degiiny RS 88deObY first WbBidn@6d Yhe| Zahl 40stabs sprivshitalitbisrt) Rint NGB Ndazdischdh €
net hod OJutet cwtm pstardiyNpeiperdii tbURES COMDI i SineRBpai@0)HiIBHS uridf oirfdh ISBhrhéiZinn J
f usi bl e Bdsaf the uter\iGdefimb b pliramaeifudddspr uch 1, saduncder gaksran (10NBHHBUGRT wobell
first insulative tube (51) or rod Zei Chdee SchnobizBinsathi (¢1) Srbktedbfziel &fent e
auf weseThe rastisbdas Db [1i chgractadzetl iin at t udoe ( 51Qbedisicheodbsi ansten Rohrs (5¢) edePStabs
El ekt r odtbetssible iefempnts ticiadecafair déelectatiee- an out dwehiViakuwmaerstiubung hgescBiegen ist.
char act eshipzouetijlized orl3he pwler sUlfaefdfdche des ersten Rohrs (51) oder cutting
t he assdifiitene Girastrod anskloming » gam (@) 3. Grigen 9pphi Ansprgein R|ader & gekennng
und dazviredrere them andra fpgitie link (hBtbsdeingl | y per p@ﬁme&tﬂuﬁﬁ besmetigenes Abdichian (fiop
Spal t ( ‘0‘39% (F‘aé}ﬁ‘d therfesitla link §1 158 19ARIS e 36~  axi ashgilent ﬁ%"edu‘teérabﬁ?fﬁ@'tﬁe?ﬁ"o':‘ah"e
plurali t d fireqtly qacthe °”t§'af‘ifn‘§l‘1f ythe fist den Spa(Pt Sy PHP’P on apagshnitize
Schrrel zé€f ??s(a’t)?’("ﬂfyvm"?'%ﬁ‘t“ {08 der auBeren 2 "’;@F a‘b%% n abge'
characterized in that Ober f1 dche des® ?'%e ("?:gff'c "%hs
the fusible el enents |ncI ude a pair of electrode dur ch Vakuunezer st aubung
abgeschi eden ist. strips netallized on®the outer surface of the first tube
(51) or rod and form ng a gap (10) 3. Verfahren nach Anspruch 2 oder 3,
gekenn- between themand a fusible link (11) bridging zei chnet durch
herrretlsches Abd| chten der the gap (10) and the fu5| bI e I|nk (11) |s

o o o o o Y 2 o T



4. Verfahren nach Anspruch 3, gekennzeichnet

revendi cation: 3, caracterise durch einen weiteren SChI’I tt des Ilﬂm I,”,"””,I,”
Spritzmetalli - par une et ape EBBR7SH90 Bl a; re de netal Msatio I"I
sierens der achsialen Enden (17) der abge- des extremtes aX| ales® *

(17) des tubes coupes schnittenen Rohre (5
(5, 3) Zé_',?f“?-fg "etape de coupe et avant f°a‘f OU%%Q ugegl ﬁ%ghhﬁ%cvgé dem

Schri tt errent al r n
Cevet i m:%xb.ﬁa PR, 8 e 1 st e

Ji
1O . ioreh |eL ﬁrL Egn I enent Ceé?spefxﬁélﬁitég %Qghnﬁf) defalbesiesupSechri t t
des Aboﬁc firfitte 913 f>(5, 3) nach emaébﬂ ith &a%t i on de EO B APrER 16330 délboupe ¥t dvaiti Ielse
é &

Auf br i Ngethn¥iadhs bt vok St dékodaRipr | t Zmet abd écellement. NEt Al | i sees (17) des
tubes ggpeat rmsphere non sierten Enden (17) der Rohre in einer nichtoxi-

oxydante, |'atnmosphere renplissant |a clenbiloesddisene mdmrendicatios 3h earectérisd al t |
wobeis, (Nefrafér nah Anspruch @N8dderch @efph®ni @F t uben coupe '€Bpe da sbellemerdcomprend

oS phar Rickiet d4RMESchAldSC Neichdesiaer St en  #pplication del eoutiurd d213 »eue eXtEEmitésipe
(3). abyasiagenivoh @ote@1)Rohden(pjitzoetali- St ab unhéelisées (1Bcdes ubab g stmRsAhere Bpren
Rohr ( 3giertani Efdeh |(17) der Rohre n eifitr oickiol: sel on | axydeniee Iaknesgblre iemplissapt ;a chambye,ct -
rise endieendgudmdspitimpenials, webabdio fAbr ne des @ntre\Je Promisy & GaHPA (B0Y HATREH o4 oder
2, dadumesphire die Kammer gyisshae dem (prstsrt r i t 6, leduke °P<'emP GoRe (3t er ne (51),

gekennz@geﬁhhmleneﬂd%f ¢P odexHabi ynd de@s  Abschnei - ui sont n | bl epent
perpend#l@ﬂﬁfaﬁqgé@h'&teﬂ"a%r sty dem i nrf"ergf?% P' "9'? e 1, a;azes
- du tube inter Raech oy, | 1 roc6d onpr enan Iﬂ_&&bﬁeé‘% %Dgp Iegﬁ.? des
i nnefen/etaNeT o dor %gaag ! emant ait Pi'so gg'% le
Sent

- orient i ¥WeE? das 4 3 |c%%;eg£,t des
: surfaceg’k eclq z::ezg dem Schipdebdo 35 epg&pe do dé- te
du Pfe%s ' EM?% b pour ewaeraewtaueaﬁemd csh.rfacastd'a@an
Spritz A fcf? 6 Schritt sALs%h oRBMRL i ON d' W&, GOMIBERbOGURS BF bi baeeu pocec der
~ Stirnsey, e‘?\r]:veq Sn Séniik GBs ShEAEsibbiseNan la formatiorOH'OREEEdnndxidh idlkcriqueRavee s ( 5)
oder St g Ssidikbittht desU Bisidh t abgdss@hnriehdre| zel enendigmdntRsiBb.ekt ri sche Ver bi ndung zu
bi | den. gehes @;vdagdgﬁget uAfast, Im MraemMI6 de formation de fusibles subm niatu-
- res, CO8HeRséthent Mo tlchiAShe ARrbdly | | sation d' 6l ments fusibles sur un
prem erzigabén. i sol ant 35 (51) ou un prem er barreau, et |'assenbl age du
. premer tube (51) ou barreau a |'intepieur d' un tube isol ant externe (31),
car adewsndietigar | a decoupe du premer tube ou barreau assenble et du tube
externe en direction sensiblenment 40 perpendiculaire A l'axe du tube
ext erineProcidé db dormetior ele Fusibldseaybrainiptsi bl es. 2. Proc6d6 selon | a revendication
1, car awsesimpengn lescéigers decgéilisfiomt s fusi bl es conportent 45 une paire de
bandes e‘élé'h@ttﬁfﬂwﬁss“hﬁtmm'ﬂs‘t%ésqaﬂ? nfeés a ia surface exteme du premer tube

(51) ou(5b)aqur”éz§‘[?"éﬁ"b?"éﬁa§§%ﬁ?s ce (10) entre elles, et une liaison

f usi bl ePremiey tube, (5i) ou bar "° e (10), et la liaison fusible (11) 50
est deplEedolnt %?it,en’ C'?r e extene du premier tube (51) ou barreau
pan_pul ‘i'ps"’é'“ PrEmsth ne on ecﬂones ibl6 rogede selon la revendication 1 ou 2,
caract e: e(;fj hermjthue des extrem - tes axial es des

agbes C Hﬁ)enscu'g'rgnrsfﬁlbfgr mat 1 on une chanbre etanche entre |l e prem er tube

2. Procédé selon la revendication 1, caractérisé
en ce que les éléments fusibles comportent 45
une paire de bandes d'électrodes métallisées
formées & la surface externe du premier tube
(51) ou barreau et laissant un espace (10)
entre elles, et une liaison fusible (11) recou-
vrant cet espace (10), et la liaison fusible (11} &0
est déposée directement 2 la surface externe
du premier tube (51) ou barreau par pulvérisa-
tion sous vide.

8. Procédé selon la revendication 1 ou 2, caracté- 55
risé par le scellement hermétique des extrémi-
tés axiales des tubes coupés pour la formation -
d'une chambre étanche entre le premier tube

10



