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opposite fag flasebaen explai 8 crppiagtion with S iayre b %lh?aﬁ'“% (REF!B coatings in
i 61 al oL LA E'fgf‘Jneé}ﬁfé"cﬂiﬁnL Z"J r: ﬁssé'r'f:;gaﬁ’nﬁ%
852 were halead bééih&fﬁaﬁhat tre Gidé &sg of ﬂ\lsan\&ﬁ!%hwak fe&ﬁe’:‘rﬁ%lﬁng point of

capaci t or 22intvnketheivonveationel sm@hmaatengmtiheflreéatammpechnse;beaﬂv theimeltifgepoird pfsihek.
Zi nc conductTB\‘%th‘?‘B‘%‘H'z diinge %536 ietﬂec Ragicles melpandrsfissuriing te pide cliddiegs; heeqmnprigged

the ceranmc ‘%%@s o %a% I o sl ko e 22 br@Uktde® bcPMive ik
ceram ¢ diS GBwe S AT Itﬁeo&esangg ?@7"%\%.&“@6&% 1& G oy % rwt.e:u@&%éiﬁ
mol €% Sr Ti Cpechan@alpretdnadtigeverpina difficaltydx erdeyntdrer dslin soitatingleatis Dthe 8ontictdds, tha
oxide, [err ]OXIdaﬁlmsK@ubwmhvesbplymenwaaessmm chaslcaimeot Pnalithese syrfacgemay bnfcp'@red

lay il si
havi ng been vﬂ@bu ring suc’h 13; mg Q tl%?égar:% IWﬁ)gvehche o‘tague O ge\?a%rraﬁs tt%ﬂ? f?'i%softens and
appr oxi MaL, el diknottaNiuri Sompo iFleCorpd bl td Babdrhe, eithe

baked for 't hﬁ@eeéammegtassamtaam%@sm.&nmh cbawu]nd mctamwhaa&ﬁ;bmd&suﬁu cﬁ(hiation
t-here was angwbm(sus at nosphere of 98% capaC| ty of nol ecul ar nitrogen

(N2) and 2% é?ﬂl“{ Piﬂm h'téé’lﬂ sa"PHé @sde saesc'tewa
Formed nog R e O o e e e

Q.4 mm Eﬁn é;emsoc tame el Eﬁp@c‘&ﬁn §ﬁﬁ Eoapa eg.age«a the
ceram c d| soﬁluumesme:aitedemdcyhei kHzgib naxotaedupefaandrtne didlecfrizids$ tahgent represeets 100

hours, ther éfmﬂrs gbauihm ed#lll’tflm1 '5!111 Fof the muag\ra&lss°fldmaiom!fmemtﬁhﬁefpwéh%@h%dc
t 0 ans ul at e .igtls %fg%)g%rg fc;i 94 aﬁogtedébrmeggﬁen%ﬂt oq he E\wnql\“l%ﬁmhe zinc cor‘ﬁu%to fg

opposi te foacg drii e ﬂgremsefﬁsteep

.CONPOSIi ti ON aneSo for dath capftitbr)éfRAl wir®Raving Q diameRr 610.6 it &6ngt feslghmae h Qirélwaam
(200- nesh) Tenthth baint abbnoad\emmkr)m !mm@emnd]' #aeihwaff tudbedt g f gagh mrpWMulened toa
drying furn E p ofithg cof 1’ 5t°F1Ea° EARATite °fF'8f's°él:9"" aFrsr ﬁgi’

zi nc paSt & llg %%%sé %\% c kll(@% Pmé“ [J;'l sgba%
dried in th Qhammarwena &ntensm as&dmoa abh bJpQJ}one e ceramc scs

with the dried coatings were introduced into a tunnel-shaped heater, in

whi ch the coatings were baked at approximtely [err], above the nelting
poi nt of 23nc, for. 10 minutes in exposure to-atnDsphere. The coated ceram c
discs were held in the heater 20 for a total of 40 m nutes including the
time for raising and lowering its tenperature. There were thus conpl eted

t he conductors 26 of Figure 2, each having a dianeter of 7.8 nmand a

t hi cknesssof 15 pm As has been explained in conjunction with Figure 1, the
heating of the zinc paste coatings in atnosphere, as above, causes

oxi dation of the zinc particles. Being surrounded by the glass and titani um
conpound, however, each zinc particle undergoes oxidation only to a limted
depth fromsits surface. It has 25 also been stated that the zinc paste of
this invention is baked at a tenperature above the nelting point of zinc,
Unli ke the conventional silver plaste whigh is fired at a tenperature bel ow
the nmelting point of silver. Thus the unoxidized interiors of the zinc
particles melt and, disrupting the oxide cl addi ngs, becone bridged to each
other to formthe conductors. Al t hough oxide filns also exist on the L
exposed surfaces of the zinc conductors and at the interfaces 30 between

t'tie conductors and the ceram ¢ body, they are too thin-to*present—amny
serl ous eI ect r| cal or rrechanl cal probl ens. However if adifficulty is

o Y b .



the” organotitani um conpound deconposes to becorre either in part or in
jole, titaniumoxide [err]. It is thus seen that the glass frit and the
g'ganot i t ani um conmpound function as |;b2r ni ¢c_binders and oxidation

ifhi bitors. The ceranic capaci tors wi 892nc conductors prepared as
Jove weretested as to capaci tance, d| et siErni C Ioss tangent and t he

$r engt hiu t-h—w A

#ai nst pulling stress. TabI éast.-'s lgﬂ%@tt he resul ts In F#nas'toamcbpe!#lés t he
$cceedi ngs t abl es each TTsted val ue aver age of —tem—sanptes—Atrso—+n

§1! the tables given hgpepl tite Cap ht of the capaci )ik €Pr €$&eS
he val ues neasured at ag|ésge,quency Otordpdéhdll, |1 N d3pstRdnas, adfosé ent, 2N Gréryth,
fel ectric | oBempeagent weiglhtrmgent s 10@ight pas t he valFues neasao®d at 1 kiHz.
br t he ag}uat—vatues—of—dretectrrctoss_tangent—therefore,thetabutated
fi gures sﬁ%ul d Be multipl i by 10-2. A Fi gur @3 expl ai h¥ the net'flod
Jélopt ed for measurenent ofpefhe strengtiygsl th which gghe zi nc ggnduct or g 26
tihere to the ceram c disc 24 of each capacitor. There were first prepared
§9 anneal ed copPer wires 28and 30 for 5ch capacitédr, each @& e havi g a
arreter of 0.6 rrmand a Igggth of 35.0Q Each W|re was beg% at a p%é
ﬁ)prom mately 4 %m from ol@end, as shol The bent®end of edth wire

@I dered to onesgof the com;uctors 26 ofo(ﬁach capamg‘sor W|th a{npl [ cathn of
Lt rasonic 5 ; p

dt her wasz‘bull vi a Jo T n.the rkddlr
nt| | eith er E gla g:?’\%%ﬁ an ntl%re G%g Ef ojéy'er pastecomp ?f Eggf{% enulﬂlb:gfs IerIVer

|| | gt ans Vo fweidh eof&pél’udilg uﬁaﬁéﬂrﬁn&tw.ﬂx ﬁ’épriﬁmmﬁe siler fasteavas acatddlva ob;ﬁaeisd fb@s
qiir engt h of @émhocrafﬁm digps ideplicab@itroifoss used 0 tESHoBTFXaMplBY ¢ the -mw As had been

b T convenﬂona practiced with th i th rami ere baked at a
by gr edi ents rature |ess than the meltmg%%ét" afc t:}? @@m N f? E é’ roLi Bmmanda
f ganot it an!'hH ess of three microns. Measured Eé; ondmons \g: ?I , the capacitance

ghnpound) ,  of the thisdshicatbcPddRentionalQs Sac aagentged 475 RéICHidlectrioNcd @émo 56x1072, and
Bi ght part their tensile stencant.5xar t [err]. kg 10
; 30 F@m()g\ese figures, and in congldepation of the characteristiggfof the capacitors with thg silver
i 12 ) conducto cceptable criteria of the tﬁ_r lgpertles in question for5a@y capacitors with theZI_SrA)’;)a
'0 3 ceramic segn g:gductor bodies will now be % ined as follows: capacitiance, not less tha 475?)}:
: dielectric loss-tangent, not more than 1. 5 nd tensile strength, not less than 0.5 kg.

' t 115 4 An inspectidn & Dable 1 will reveal that the caﬂacQGs with their conductors riseéde from the zinc pastes
| 55 35 con@tnﬂtgfﬁ'om about 0.01 to 10.00)pd18 by weight of the PbO—Bzoe—qu glass frit and from abo@®.01

i '@;l(g?fp q‘l@(:aéo bEY %;r:éan‘ép%df"\/él A 48 cg

] nposed of g:) I}g{h W@ ég ?a#ghar htL lﬁzf br tidrf s% |nc

grr], 2% pra‘éﬁé Q:bﬁtal [ rtl'\ gM&s it EbnSOI P&hsP8Y Weight of the
@

girr], ando 2&igenbitaniem podhd. ahe/ahaettbree andterammembmcfehm tabadttbue apifarbettenttian the
jle silver peitarie. Fapasgivanasnraditance. theystose the zingpastss effsudhepm oscserl%tmke t @#pasibly to reduce -
o ;gagovnwv‘%{:gg{pggﬁtgxmﬁat ttggz ogﬁg{%es t@g.;at?tehﬁastgggt kS
1 f
‘: c dissCS weKR b eﬁbeﬂﬁterﬂalfyﬁﬂﬁﬁﬁ\a& Ha€ ifl tas %orhﬂilﬁ’d?l prosorianl dfi the) glasy it aed the
Wil ver, to fogmoteniducbopeunddatls sivirt ¢f 002 Bard e veightodr exce8is im0 pattscbytweighk theszine
i three m cP%Wsma%%lﬂ‘W’ﬁn%r‘a'tgH@ o gARAcitash IPingIRY @Mt hose specified
gove, the c é@ g¢ of the thus fabricated conventional capacitors
q ?er aged 453 In Rk TExEth@bL Hefd GreleOSied IgRBOGME - sebfal Qditferend Rdmbdiiiohs, t iR Nalibud
q 'r engt h 1. SedeghinaBéhs and in kréiriios ﬁrbmnfs |Tgmg|m:ntsamd)ared weatise fddnwirig eight, exfferériced A to
@rar acteri st Hder eonvanieacegapaci t or s WI t h the silver conductors, the

Fceptable criteria of the t | 65 udeld 8 t| for any capacitors
ith the [grr] ceramc se%l cgﬂaﬁfg eﬁs suseguﬂ.sxa%l )gnl [ét er mi ned as
! | ows: capacitiance, nof:| e»6—B sodwce ectric |oss tangent, not

bre than 1.5x [err]; anther%DHBants-e Tﬁ, not less than 0.5 kg. An
iflispection of Table 1 wil IE r Bz hap. | acitors with their conductors
hde from%he zi nc pastes 35 3n|S ogcgg bout 0.01 to 10.00 parts by
bi ght of the [err] gl assy: I’IF!b 3f_t a osgbec0. 01 to 14.99 parts by weight
| [err] with respect to 100 parts by wei ght of zinc powder in accordance
'th the i nventﬁw@nrabte oéfaeaegwfa%sftlhételbmvemﬁfygﬁgém?giawgmeen& %s i:rzcs'ﬁeggrg:
el ectric_|
Hkanpl es 3° ag?}m prg‘b § &N %ﬁ %"E?:I pﬁgon%‘é" '8ht ag' c(:‘ftggag;rom t he
A nc pastes containing 0 5 1. 0 part by wei ght of the gI ass frit and 1.0-5.0
prts by wei ght of the

T



MR

40 -Gffanot i t ani um conpound: The capacitance and tensile strength of these
capacitors are far better- than the criteria. For a given capacitance,
therefore, the-zinc pastes of such cogpgsetggps make it possible to reduce ,m
t he size of caagcitors of this class.. Further, since the zinc paste of thi@

i nvent i on 3l | o2 BeIR] A4NsE Eampise wa rf\@oarga'&figvie'g prpounRof Mafjout proparions ranoiig s
oo b1 Wi Dt S L BB R Y RIS e
zi nc: conpar 0TI ) FOCKCHRICHCACH,], diskdivadain tHIGEHR. T propdridak f lthe RREH dr didhat
i f t'he comnbicompoupd diged ini Tabled dd ha indlugls shef solventand t he or ganotitani um

conpound f al I.iﬁéﬂ@ﬁ“i@ft‘;’“ﬁ"?g Ega?"tf _‘?ﬁ' ffritgpn @@E?“%?‘!}YB’%@W’ mixed
wergnc tne S BEebaEs) Sy et B b S e e
i nor di nat el ype f thX@aTof B BgahbiitBitlum corhbbuhd) RiSthe FHAIEP b SBITIGHE TR, ARTiRurbd W
gl ass fri ts agitatsicfoe 1% howls, fthuer @edariag thp GBdyifive 2Bie pastesVdIExamidesCO®AIN BadatioRsSwead
in various pabipated hvosss of there zine pastesfthriough the eyocadutd qﬂéx@n!daé—ﬁoﬁ'ﬂdgbﬁirrpgpasit?m,
ref erenced 'efeﬁ'"ﬂk’%?a"?f’g‘hﬁ ﬁl‘;@ﬁ‘fﬁé‘fe"ﬂ‘f‘ werg measurigch by thg same mpthodgas infxgmples 1—5.

Ex a_ﬁ'p| es 1- -abll?.q éal;)elzr;:g:tslasse fll:i?t:li'n f:.se are desi ﬁted tl/ﬁ{efr ]'éfer ; &SQ B4 A%)Iil,ry'ld t‘\& ragb%slions

460C. C: 14 @f thé fritSofRach@bfbination arelgReh by wéight. TakeSfof éxafmple, th&fifc|pastd ofiExa Thik
[err]; s.p. pBf@@es 6Qombination of the PbO—B,0,—SiOlass [frétrB; With 8 sqftenihe poift dfi260°G, and fhe
s.p. 500C. fRB—BqOeg P g;g#s fg:g"%yé*; F%f%sme_ P?'vtyfeﬂooffgiw rgﬁq@whrr_ fuosp i fewnits Jﬁ:@d,
I n-vari ous F?mfm?bmrlc e in Sefin Fg@- e rﬁ’:ﬁ?,ﬁ%'ﬁﬁﬁ'meiﬁ%po@g, ﬁ(@@e ﬁ?’ﬁf&h&gﬁgﬁﬁeﬁﬂ g
zi nc powdgr vaagd) conbi natl on of glass frits was added Il Sévera

di fferent propietresaltsofiTaliig)2 PRvé thatthduse bf he gl e hiparigicompysitiond £ha tsofteding Points
gi ven i n Talsther than ghose of) i5gag Tt Al of Fxereplese #—5.rin tchiobiatioR avith| each wetve diffigrent
or ganot i t ani2{AINAKATE FRIPOURdsy SR RIREGFiRfpeAster SHEPIeRE PSTest (e engudars 1oh caramigg
parts by yei g‘hf. One, used in Exanples 6-20, 36-45, 51-60 and 66-70 was
[err], as in Exanples 1-5. The other, ugagieg n Exanples 21-35, 46-50 and
61- 65, was ferri—drssotved—tn—totuere—Fthe—preperti-ens—el—thetatter—
organotitani um5 conmpound | i S8 PAPOREBr e 2 do not i ncl uGkpatitoepropdriesnt . The
vari ous njxtures [[NC po . gl ass T [l LS _and organotitantm
corrpound;gov\ere ad(r)nf")t(até%f\\?\ﬂth themﬁgsrﬁégt%ehi cl e&%%fxn Exanpl e 1b§%“%e aqrount
of  the vehicle for gmmstitng eachand welir e Was cahhpoGid)I Cépaditdscs, | Ran Pl s@éngth,
21- 35, 46- 50>aPRiesc Weight pattan i n vRighhrsties  6- 2@eigiBtat5, 5dF 60 and1B6- 70 kg
because of thegsuse of, Lhe oOr ganq.LLap am conpQund T tie formofi—=

sol ution.®The adm xt uor'Jés wer e tgg'g'gﬁ?at ed for(aws1 53

hour s> t hus pr¥parind't he
sixty-five zin@ pastaeoof Exanplme=f170. Capagioi ors wegge fabrigated bysuse
of these zinc pastes through the procedure of Exanples 1-5, and their
capaci tanﬁg, diel ect % | oss tarRfert! and tendPle strebgth weriéBneasundd by
tshe sane “fret hods as igpiExanpl es gla5.., Tabl e 2 represents, the resylts. |

'I";abl e 2 the gl gss friq;'bg in use aB}%—STd%si gnat ed"%{i t hei r%referen%% c_haré‘gters
Ato H and tHe@ propediions is @&cthe frits ohegach cosgi nati omzare gipgen
byswei ght. Take, for exanple, the_ zinc paste of Exanple 6. This paste uses :
a combi n#fi on 1§f' the %%rr] gl as&¢T4t B, witH48%sof ten¥hg poi fi4of [elil],
and the [err] gl ass fogbt C, W t g.g-spft ening gg? nt of ferr], igy,a rati,q by
wei ght of one to four. To 100 parts by weight of zinc powder 0.'61 part by
wei ght of the %onbi n&#5Pon of the:grtaks frits Boand C i6 added as f or maizhe
zinc past® in gdm xtuyre with the, organotitani ym conpound, [err] in this
Exanmpl e, and t1ﬁe 20 \l/bésﬁi cle. Thgs'é)'gﬁl ts of Tafte 2 pr&e that°]'5€he usé&'of
the glass fritis havi ngoconposi t igagisy.and sof t egigh)g poi ngss ot herggzhan t hgse
of the glass frit A of Exanples 1-5, in conbination with each of two

di f f er entssor gdfiot i t adi%®m conmpourfi&=1:tan provi 880 zi nc péktes sul8abl e 26r

use as the con,Quctorqé,gf ceram %:8%8f;: tors. %‘i_ioTABLEéaPaSte CQNPOSi t2i1on

Capaci tor properties anount ss frit
Or gano- 18 1000 Di el ect B:c=14 ' 001 iNn use 143 1.1
titani umeo | oss Tensile glass frits, and their
conpound, Capd@itanc@9 tangent B:Cxktength, 001 55 1.42 11
20 ©10.00 B:C=4:1 0.01 54 142 1.0
65 21 0.01 D:A=1:4 0.01 54 1.42 1.1




anpt es wei ght part

wei ght ratio wei ght part nF
X10- 2 kg 35 6 0.01 - B:C=1:4 0.01
1.43 1.1 7 . 000859 852 B: C=1: 1 o.@
p: 1.41 1.2 8 TABLE 2—Continued B:C=4:1 0.
~—1+43 1409~ 061+ B-c=1—4%
4.99 53 1. faste composition 10 0. 01 Capacitor propertigy C=1: 1
14.99 Tot 1,42 o el O 45 oraandid 0.
=41 o ai gfmgtént as fri : rgﬂai 1.1 ctnc Tensle 50
3. C=1: 4 glasb fill§) amﬁitﬂweir corbpdnild, Capacitadce]l h&\gent strebgtin 0
‘C=1:1 Examples weight peit weighg ratio weightpprt nF 2 2 5x1q4 kg
0. 50 0 B C4 T 5. 00 64 YA Z. 1
1 1.8 001 g oA 00y oy B 4 29,53
.2 55 163 0.01. 00 D:A=4:1 B: C=1: lo.01 54 1.00.42 1.264
.54 2.3 17 1.00 - B:C=4:1 1.00
s 0263 0012 1 18 D:A=1:40. 00 14.99 B3C=1:4 14 1.0
.01 4 1.43 1601 10,00 C—l 1
2 . :A=1: .
. 01 - 85 oot g5 oAl y 50 Mlase o o0l 142 i 1
D. 01 264 001 1.42 DA=41 1.0 65 14921 54 0.01 143
D A=1: 4 01 1.42 1.1 7 .0 059 852
[ABLE 2-%ont iZAued Pé?é?e corrposPr*'D’n“ 6.00 64 caffitor
properties Togal amgypt —  GASSfrits 5o O ggno- g 2.1
Di el ectric of in use titani um | oss
‘enst| e gl aseefrits,050 and tDhit4 éoopound, 6apaci teadce, 2.1
{angent,? strength, Exanples wejght part wei ght ratio wei_ght
har t nF 30 [err] DiA-T: g 10 350 9. 01 22
PA=L ] 31 19001 D:A=B1 15041 63 1.2 25k 210. 01
X A=4:1 0.01 . 54 1.42 1.2 24 0.01
). A=1:4 30 32 - 1D4. 99 D:A=£&3B 10041 64 1.0 22 220. 01
A=1:1 .99 . 54 42 1.1 0.01
) A=4: 1 3 014" g D:Agh4 R PR
). 50 3¢ D Apbo: 4 D:A=1:15. 00 001 64 54 4249 11 2.0
3 0.50 DA=1:1 5.00 64 0.50
P. 1 29 350, 50 10.00 [D:A=qt1 | 0.01 5.0 141 g3 1.0
(. 50 2.1 25 3 1. WA=1: 4 _ 1.0
0_3é1 Qo1 2 2 31 We=1:1 1. 00 o Mg 142 Q.1
;.00 w0 363 00t 0.51 DiE=1:12.1 30 14982 54 1.001.44 11
g A=4: 1 1. 00 . 64 0.52 . 2.2 33 10. 00
. A=1: 4 38 0.59. 01 D:E=t} 50041 64 1.0 %A 910. 00
y A=1: 1 .01 £=Df bo42 1.1 35 35
3 1. D:E=1 13 64 4 2.1
0.00 & P D A7 0,01 ™7 54 T 41
. 0~46 400. 01 10.00 m:E=t1 1 0.01 0. 64 14154 10
F 42 1.1 40 37 0.01 D E=1:1 14. 99
Bl44 001 1 1 38 F:G=1:1 0.50 0.01 B E=1:1 1.41 1.0
1. 00 24 ' 0.53 2.1 45 40 10.00
D E=1:1 43 050. 01 F:G=b38 50041 63 1.0 dd 210.01
F:G1:1 0.01 . D4 1.41 1.0 50 42
0.0o1 L, % k&% FG=1:114.99 1% 53 & 082 43 22
1.1 43 450- 90 19,00 .65k 1 0.01 5.69 142 63 11
0.50 2.1 44 1.00 F:G=1:1 1.00
64 0.462 0.01 2.2 55 G:B=1:1 0.01 54 143 1.1
60 47 0.01 G:B=1:1 14.99 54 1.43 1.2
48 0.50 G:B=1:1 5.00 63 0.48 2.2
49 1.00 G:B=1:1 1.00 64 0.50 2.2
65
8




| 10. 00 F.G=1:1 0.01 54 1.42

0.01 " G B=1:1- 0.01 54 )
1.1 60 47 090@59 852 G B=1'1 14. 6
1.43 1.2 48 50 G B=1:1
63 0. 48 TABLE2—20%§>‘“°" 1.00 ——&B=1: 1
, \_ 64 0,50 — 7.7 65 0 059 8&cibABIIPersieCoNt i nued
st e conposition Paste comp Capaei tot—pt UpelDI‘eilegéicb
al amount o Gass fiadksris OOmane- loss  Dlemdilectric
in o885 tin tuseri um dtanium Capacuance,l Offgent, stiemoli | e

ss frits, glass Mg t hei rand their corrp‘jg}%@“ fcapagt ance, x10f2angen g

engt h g, Jmprapheghtwsitght pa'F's*“ ratio @Br ;f -1n54 el g pari2 nF
err 50
e~ 5047 1090 15 5%08 =*0. 01 FD=1i1 g9 11 0.01
001 1.1 1%:D=150 08! 01 Fb=1:1
1.41 . 1.0 53 5. 50 141 10F: D=1: 1
001  0.49FP=T1 5 0 54 1. 00 F:D=1:1
oso. . 0-53 gpoty 2.1 20500 55 & 10, Gif° 20
*%0.01 - 53 1. 40 1. lo&6 214 0.01
w0 0.0l FED=1:1 55 1007 1 48 1.0 57
DA G=1:1:1 14.99 401 543 140 1 39 M
p22588 s 0 o0 . "PPFlacariid 5.00 .0 oy
@& 41 2.1 59, 1. 0R.G=1:1:1 D Aa=1:1:15% 7 1.00
B a6 ™ 2.0 30 60  10.0Q sa DA Gad:l112
: 01 5754 oo - 1.4BAG=1117 2 6711499 0.01
I BAGE: L1l 0.01 6 00q 54 50 148 011 62 210.01
) B: A: B=1: 158: 1 14, 99>P7H " 53 1.41 2 63
6 2.0
.50 s B AyRgl: 10 1t 1p:a:g=1:1:1 5.00 100 6553 o 0. 45
3 64 1. 00 DB AGI1:1:1 o 15400 141 64 12
49 5 200 40 10.0065 D:AE6=H" BB AGl 111 401
/ | 1.39 P 0. 0b.01 Do H A: G- 1: 1
. 0.01 =1:1:1:1
01 6156 " i.1 67 0. o4 a1 12
,-'.B H: A 6_1[5.;1281 14 pARA:B=1:1:1:1 54 14.99 1223 1.2 68
50 H A G—l 1:1:1:1 ;l, 500 63 65 049). 46 23
22 69 63 1.00 050 D BRARTGINY: 1.1 1.00 o 54 20
%50 2.150 70 p;pAGO% Do A G411 1. B 01
: 15488 1.2 arrpl es 71-76 These Exanples werqagntended to

a§certalgJ t hgg r esulypgo of t he: as!er)ﬂMe or ndPe of the above 55 enunerated
afiditives in the zi nc paste of tg f qventloaoﬂ'hus tes 100 pdffis by Wi ght
of zinc powdes,t her @0her e HBH: T gfass frit of Exanples 1-5, theq,
of ganot i t ani um corrpq)‘l.qu of ,ﬁga(mbemmﬂ and4@$|e or Pbre of the powders of
[EI’N]./ Yo afd cdo in proportions set forth TabI egl. The ouamrious 22
mixt ures of tdge zi nm.goowderD:Bgi: A6 17} orggr?ot I tani um conpound and )
addi tives were each admi xed ;%_‘F _qurlltj_;ZO% by.ooei ght €& the s%e vehitle as
used in Exanp#des 1-5-%The afl ures 60 were aqltat ed_for 15 heyrs tos2
prepare the S#J( di f fggent zbrys,upecsﬂemm Exarfiflles 71- 76. Capacitors—were—
made by dSe of” these zine pastes—throughthe sane procedure as in Exanples
1-5. The capaci tance dielectric |oss t angent and ten5| ones&r,ﬁ&gtohtmfabbhe
capaci tors Vs xa p%g vitkeSiitehded! th as@aae thecrepiig of r% bEfnc porvieder, Thekd e
3 represents, e tﬁssnnﬁ.szmﬂadstebéthlal'fﬂ@'ﬁ'gf'dﬂ;ﬂf régggns Snitindl mxedzlofr ‘E%
t he addltfo mepw—aa@a-es 0% gle 4 fs .umwm’é i
in the i nprovwnmtor@fort"e %ﬁf}g}o derAl E'fmgh; tuman;y m,xtures
Exanpl es 71-Table3. Thg vy t s;ggg’ 'esggtg%igm(h?ﬁwecsamivm 153{ ’ﬁg}?’e t-,1o.f15t ﬂde gl ass
frit, 0.5 oreath raIe ey Wi ghiremie thasixaF tz'i" °‘°’ Q,amwad;n Bxauiples 5.
part by V\é? gﬁ re aE& rgtvelemd@by mpéth?’fb ns?sren%i% ﬁorha&epyem atsﬂa\(the
ah

capacitors hewd o@gacmm@dnetemesm |results.i teri a KINS agotg,g ’&mede

T the comi e réﬁﬁ&@;ﬁmf tﬂ t:ga'uﬁﬁa refsﬁltst the addition ofho:\heet: r::‘:)l:st
met:is o\)’(':lc‘IIes r:sults in the improvement of tensile strength. Althoug
65 |
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Zd t he organotitani um conpound i's up to about 15 parts by weight, or if
;e proportion of the additve or 5 additives is in the range of about

§:01-5.00 parts by weight. TABLE 3. Pas0e0%9B%Rii ent s

p paci tor. pr epskihio®Sork® ps bl WeRh8 R glass frit, 0.5 or 1.0 parts by weight of the organotitanium

el ectric [ @bmpound, and 0.1 part by Wéi§id BacHIBF one or moWd'iNtééﬁaxpenment has proved that capacitors

DS S ~ Te rhgvmgaprgpea@s miegt‘ng the ac@m pipjecritalip are ob(aedzj«hlf Be dom bme@a_lpa_mlqrmﬁﬁ\g glass frit

an nium,co ynd is up y weight, ro n of theia e or
] Ptg)ent ’ dgﬁgsfg 101:}? iaoige o about 001$%ns ?'?v?elgh \ﬂk‘f@ﬁ? B‘HFQ e 64\1{01
Berr] 0. 52 TABLEQ 2 72 0.5
80 [err] 55 ~52- 2220
q[err] 73 o 0.5 Paste ingred@\_t{) [err] Capac8@y properties
@ 51 2.2[err‘],——Ou®"&—arO;§§CH) — 170 o €40
0. 54 2.2 75 oer 1.0 1. Opielecthc’ '], CUO
.. 0.53  pbo—8,8, 2516, ClGhabmy6  addive 1.0 ose. 1. Orensile
err] 66 glass 0it,52 compound, 3 feattr 9.1 Cutap&it@d® 35tahgentray kteength,

#ent i oned, 9 nExagwjesinctwaight wert h t lwsishbpashyoiveigheRaathpl es #feal i ng W%h the kg
__p||cat|on of € I nventi.on 1o cer C gapgacitors, that the C uctors
kormed on the czfam c bo |5es by useélg]]c tﬁé‘B‘tl nc paste %re Iess%s%gl derab?'2
gian the convenyizonal siloser conductors. pbg B0l derabids ty of tolse zinc 22
¢gonduct or s?9 s easy to i nprove, however, by &eé¥ering the 2| nc conductors
“_th | ayers of ess ionizabl e net h_as._.copper 4 ni ck
¢liect rol ess pl a?? ng. Fi 9315e 4 showsggt gb iﬂ‘f(ajq ating of rmré’e‘r’éol der abf e
fot 3 on the zinc conductors 26 of capaci rgﬁc Al ternatively such
-;. der abl ezsover | ayers may be formed by the plating, vapor deposition, or
ating of gol d7’br silven® The use P su€#Oprecious metals w I 19540t 22
:gnlflcantly a to the &ost of theocap [oF to(E% becausg t he ove)rsgayers gan
§ of minimal th| ckness. 45 Exanpl es”77- &E'&e Exanpl'es seal Wth the
: 'pI i cabi ldoty of the zinc pastes in accordance with the invention to the
flect r odes of ceéani c vaniostors. Theozi néb;PpadiOs testebd were | ddAtical RA
( irrp05|t|on with those of Exanples 1-5 ang;s‘?n‘?'@ First, for the
g eparation of ceramic bodies for varisto here was formed a mixture of
.'6 mol e%s titani umdioxide, Ti @2, 0.2 nole% niobium OXI de err and
&2 nol e% 50, ma!hI g.\h S °'tIELP'EP,@ 'éih‘é°“"{7 ‘?’E"tht‘be e'ng Reagelses 2 ﬂ?ﬁ t‘l;-gt'@!’nf“the
yVI nyl al gﬁ a%m @fﬁ@?if Iﬁ Ver %QZES:II F%Ixéj s$ ?;y
El these weis & Rowéler! bl EVBGrgltiNezindle m Wﬁh Ia b3 copper
gtbr i cat edwhadmacebbyaamtraéss@fanﬂg Riguraddhews A1i32 kel piatitygs oﬂm8rer§mderI|Iﬂe metahdh the e
':, es preparedugiars Rfof re Alternaivelyiglicly ol qegablemveriagersimeyibedpre] by the platiiag vapor
'SC s, and tH%oOE'B%ﬂ I'itﬁ tg\ﬂ'é :igoaglél r. The %?frs]lcl;fpfﬁclog ot lﬁm!l@gt sjgRificpntly add to the cost
finnel - shapea ateran ecause ayer m)s ShE mmmg t° ereby conpl eti ng
gri stor e, eczkarnﬁmtesnonsthe cer am c d| scs. The coated ceram e discs were
|\d/l n the heathsse Examplas tealwith thd applcabllity.of the z-nmpﬂstsslnmcdrdmecdwunethe @oentiore® the
rai sing {sefrqd 'f H@!' é? ang P@“ﬁf tei‘?ﬂewﬁ' ical vmcqymef'o't with ffh“e of
et ain Cnia ré‘*ﬁo@r fike) wsems I e e
asur ed t en\é‘ﬂ to%ﬁ:h wéakdded @ kol |\Fﬂ'ryf% 0l@ :f ganic binder. The
I | i anper es n(nmﬁr)e wiabk deea hﬁﬁ§cb,ranughse aerd fitel én umldtmgeat[nefph]arevhemmarﬁadnsc thus
;rrent of 1f¢hﬂ%¥¢d0w§atﬁ'emet§gf(ﬁj marlﬂra)m*lhﬁESef &alntfa ges ii(arr and erdrlscstapde
;nl inearity Cooatm Wi reb ) éﬁp un tg@ ter in x% ur to 08, Le
SO in of d@ﬂer&b dﬁﬁle &ting! ?/Ql‘tadst r 5%:: E@&gg:ﬁ ct\Ma’:‘\ t (o lebpio d%érgtﬁelc ngsafvérz)%§?nq e
e vari st Br S\ea&d'hﬁl'aﬁotﬁl(bf A0 RinGres indlidingdhétite re@u@@fwersmgnamo@ mﬁ@he(}ermsaratme of the

nngt h and O.h6aterm i n di aneter was sol dered perpendicularly t

In order to ascertain the properties of the varistors thus prepared, there were measured the voltage Eq,
of each varistor when a current of 10 milliamperes (mA) flows therechrough, and the voltage E, when a

so current of 1 mA flows therethrough. From these voltages E;q and E, the nonlinearity coefficient a was
computed by the equation,

E10

a=1/log
65 E
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the Center of one of the electrodes of each varistor, with use of
approximately 50 ng of solder and by application of ultrasonic vibration. @
Wth the ceram c disc of each var.istor held agai nst novenent, the wire 5

was pul l-ed via a spring scale until ©h058 882rode cane off the di sc. The

readi ng i n Akg, RfordeP @ SdMrinitd A€ stheRgt twithbVaticht Lens

strength TceﬁmlcldscsvaqropserwreofFMmrgaubdg& Wb%%ﬁ?%ﬁ%ﬁi & gt:; pl% et??Jt

Exanpl es 77heafﬁEFe’7‘8 %eﬁbﬁhﬁeﬁﬂ dP% efreacieviristoh with abeuaf appukinbietyesd njyofisBRler and by
varistorg '[E\‘}rmg‘; i© Yiaeta :’,"’g';ggk%{wg?éﬁ ﬁsghafﬁ;ﬁmrrgl#egm@s menethyw.rgo
TABLE 4 Vakdabtié wiaé FHQ&'EI d §55th Eel?ngtle f ﬁTi‘f’e the vaensltsc Theer:?(-zasm:::gl eto ds n ‘r:‘g;::ll: :t

in use wherein[E@dmples W and 78 combifedly represent the véf &h:thnblted by the g&ﬁﬂﬂﬂe ifg the zinc
9.6-10.9 pastespfExanples 1—5 gnd)7 1278 réspectREly.
Exanpl es,, 9.7-10.5 3.1-3.4 2.0-2.2 71-76 Byway of conpari son
a silver paste of the conposition descrTAstd 4 n connection with Exanples 1-5
25 was coated on ceramtcdirscs,—whirch—had—thensetves—been—fabr+eated as in
Exanpl es 77 and 78. The coati ngs.\ere baked at VA$¥rseRedietire | ess than the
nel ting point of silvggmpiasur e;q Y % he sgms, met hodg, as aboyg, the voltage
E10 of tRe varistors—averaged 10.5 \_ their“nonlinearity coefficient 3.3,
and their tensile strength 1.8 qupl;és conp&s+suh of Atkese figygwrsds with those
of Table 4 will show that the vari§tors with the zinc electrodes in
accordance with the i nvgntion pr ox y t me p ties as do
the 30 VAristors with the convg‘%ﬁegg ?gg?ﬂel ec{yra‘o?a‘ F%ep_gistudy of

t @i ¢ cont act
varistors, an ev!Iect‘r:ode \s/vas florrmad on one fgt(l:oe %f eaclh of se\'(svr al cerarp C

di scs by u%gs?gataet‘cli n?e‘:g?r?c |scs ‘éehlaﬁ h‘T'?-nse ve% §1rf’f iﬁ Pagan'nglzgp p|eﬁ ‘&g ,],—Isum
(1n-Ga) &l LQlngihserd tik AP han ke, p@ﬁp } sitvet. MdLdor b§91e Hbdle
A of Fi gures&opé ﬂfeSoﬁd@eEJ}'ﬁﬁﬁb%ﬂktbrs&@ﬁe&ﬂﬁmEi&ﬁfneﬁlin%hﬁcoeﬁ' cibdi@.3fan U&\elrtensﬂe

f abri cat edstemgihstamsA cél'rmnansmm theleg ﬁnisesoilth:i&sv af Tabledvéll stomahg theparistors bith vie

of conpari ips, elegirod ‘-’r}?\ﬁlc qnﬁe G&“é et SavgreeBisHRielvethe #8788 piopetigy ps do the

cer ami ¢ i S oP‘i ‘ﬁfgéeﬁﬁﬁ o “?ﬁrz.rﬁ LSt Ul Laesg?a@.s&; de

on the oppesiticge R@ﬂeﬁn edlon Gﬁé?’ébefb@éa%ﬁfb&e af Eera i0@isds By YRS the ik B.And

represent tlearode afindiwh-halupbT-Ga) @lfayrwes fomedsdn tssotmfr fdctref eucaarcle&trmfd%scmh b:rt:d%\of
| n- Ga el ecfigw@dspletp (tj\eo'fleqn h’@“’?’aP?’S cloaracteyjsticof ithpothus fab"éﬂa‘eé [vegatery d@’"aﬂ‘i‘ﬁ?" Kind<of

et T R e

di scs than mimn‘emeeseiéareaeseheﬁ&m 6aors th ier idterode daalnpraﬁ(etr e, lekp eStlvely As
i nvention wil lapptqdémnmohyarﬁsgn &fﬁe cqu; |Ct tbe smam!:trwe@znakabetlst ahnyc cqntat:mth

Exarrpl ego dffe rnc?rhdo Jled &%R’dj aci %,ﬁ?ci o the
capaci tor s g, t& é’éﬁ%?{‘sfee“?‘?usﬁﬁék eapé‘éﬁg S
el enents, aéaaagu@t RhistoHR) ani:bezée(ﬂiaﬁnc eaa\emsaniaeeath&% HichtTBHE, d8%haBdeR cbrifRéd byl t
Wi IJ_; of couxpaembﬁ Iswie Bf dohiaé bd deen tharltithesoibdable overlnyers/32bEFigiize ©éanbe fprmed nbt gdyprbe
f or med net therding wnduBre plecapiditers yh dige rotke Zifc elegraddstadvaristers- al so on t he
zinc el ectrpdes of varistors. Clainms 1. An el ectroconductive paste to be
baked on c&PEM ¢ bodies to provi de capacitors, varistors or the like, 50

conpri si ng 10) ARaiedtcdidudtDb pHite tObe tﬁkﬂi‘onﬁm&moﬂl& th pevillocapadtorssyatigtois oethe like,

particl es, c«bmmmnabmman@b@wemmownm a-rmshe gfieticabparticlagl frons atfout .01 t 1QH9R
about 0. mp%swv Qe s‘g{‘ %g?f “aﬁ“ éhfusb'ﬁ%?ﬁ g’s%p&@@‘ﬂ;:@ vevg:g;g
of the gl a%%esf‘l?\‘}oilcl a ax i ol ﬁ AR Tl fthnium
about 15 pg i,ulﬁ adavehc or pasmgtemxtureo the zinc

powder apd thze Agleastsociamdubtwamdsté kheclanhguam@taini 8whereinabade podderdias an avethge mucle
el ect r ocondiae ranging ffeat 2bogt 0.8 taBd@@m-n claim 1, wherein the zinc Rowg%

an average g? A ?'%’"S %E“q'ﬁnbﬁsﬁgasfﬁ’%?‘hﬁo‘iﬂmd whergin e glagsffit 1§ of Aout 0.043 mm
et ectrocon i 'AY: leQ@&: u@t?\/e(blaﬁé g@tgadngd o d?dlrgh :lar 3 WhRFeR te bMSs il 383 sbitdningip8in®f
about 0. 94 3angNg (fodb attb Bgo° pasdd-el es. 4. An el ectroconducti ve paste as

cl ai med I n cl iAmelkctoxorBluctivh pased as chineddyl cairs 1013, tvhérais thm gises fritin seirgted dropsithednss
rangi ng fr opsistieanfaRb@—EQ:f 80, ?'3535”‘ B%%ﬁ‘%&ﬁ'ﬁéﬁﬂ:ﬁ’\?e‘ﬁaﬁﬂ% zglasg frib afhpigh
in clai m13PReing, priftdpeg! 'ignfémblagg‘ﬁ Y% %%Csel ected fromthe class
con5|st|ﬁgg of a[err] glass frit, a PbO B203 glass frit, and a [err] gl ass
frit with a softening point ranging from about 415to[err]. 65 0
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Also," |n  order to deternine. t he, strength wi th which the zinc el ectrodes of
the varistors adhere to thé ceram c discs, a copper wire of 60.0 nmin

|l ength and 0.6 mmin dianeter was sol e6§éj erpendicularly to the center .
ohe of the el ectrodes of each varisto t atse of approxi mately 50 ng of
sol der and bysoaippirde &t deddtmirk the itieAGtPWith Which Rt iR Mectided) oft tHE véiRIoR HdRers kS fhe OF
each var st ceramis Idﬂcsa eoPper wira a8 9w in ldnbih and 0.&mn indigmeet wasbldered parpéerfaiculaify to
scal e until "Eerﬁ"'é'[ f" ghitwe glagtrod Jhevariftercwithyse ofm thVrﬁO off soldbreand by
spring scal &rabaiod s°"'°m°fe%§lle&"gm e 'ﬁ’é’ffag mﬁ q-agp] °‘fe:EPP‘ - 1he "e
vari stor. Theatt@e WaE Secwaécﬁasatﬁe EndiRdtrédy th an keldut égv 2’?:19

conbi nedl y mégremFaarnplesizy ananalemnmeblybedredubr,e valies mrbit&i By the bkﬁr*stat} dsing tr%lzme
pastes of BEPaTs LExamplesyi and 7676 sespeativdlwel y. 10 TABLE 4 Vari stor

propertieg Zinc pastes 15. Exanpl es i n use
[err], V a T. kg 77 TABLE Exarrpl es 9.6-10.9
3.0-3.4 2.0-2.1 175720

—Examptes
9.7-10.5 3.1-3.4 2.0-2. 2 “7?3 ;08 By way oYa"c‘ftahﬁ'aP‘t’%‘tfn a_silver paste
of the copposi tion desghinpesd i n GeRELCti on gy yh Exanphes 1-573 was coated
on ceram c discs, mhp—eh—h&d—t—hen%eh#es—been—i-ab#pcat-ed—a-s—l—n—aca-nqal es 77
and 78. The coatings wer¥& baked Examples enpe@ti@®e | ed38—3han RRe2frel ting
poi nt of silver. Measured by the &afe nethods as above, the voltage E10 of
the varisfors averaged 1% 5V, thishbiedONl ieapisty coefficiepp 3,3, and
their tenSile strength 1.8 kg. Awomparison of these figures wth those of
TabtM 4 will showt ccordance
Wlththelnvenlon avea, roxmate the sa ro ertles as dOth"ﬁ%dmzt
c

varistors, WI‘JaLt %& de&fet L.ra &Tq ﬁﬂ’ 'ﬁgﬁf Em mHA oy i%k 73

el ectrode V\BSalfoOé mdomgeeneft aQfAsters a\&% m5vsfwenidhhne@ewadasrfmeﬁtlsscﬁdméumaleo
the zinc pa§t’€'9€h‘1 &ga fArgbrepatison/yf thebecfigures with thioss of da qﬁalstmmmt(thmvatwwswthw
was forned v'l’f:: %" E‘ :"F"deﬁ"é‘cgl‘""ééhf "\‘F@{;%Pn‘i'?ye gprieximaeiy the sae proRgttiespgde des
pl ots t he”me&He /gl 3.2@96’% otvabn, the Fnc bRGro A a8l GREE of (RSt GnS

ncre
Two ot her Kieletfodeivastornyedloh Shd¥ide omemofaé@ﬁ%e% s OF tH QP fste 2PEXamPIB &, An
having | n- Galeataelebﬁmlss?egaltmmqnp@s alloy wagfoasedeh treathar farofiercis cecingcdistrthe tlree A of

ot her havi ndiggredi plota thecheantvolsampeie ehagagteristic Ch the|thus ?'wel@edow"%twe» Eﬁ"tk ds of
Faces of e N S VR qgéta A pion
nean vol t - afm%f%df% &Eé’&x kB a d iglire b re¥&&ih§ 5rr°VoWa sﬁ'&o@ h@ E@ €S
and of the wathitioGselwdtiolesiah®ofie v‘dﬁﬁ‘tor ONlér oRaEbdb B Gk |ém:rbwfbepectwely As
rrespecti vel yv-ll mmdlftonb@mnatsedomhmﬁpm C.smlrmfelet:tmemahe éstterfamdcc@tactth@
zi ne el eoer gﬁt e T S bt b S S A e e
the silver m:a@a% G Rl b 1.;[5‘1!%053 41%0 i e
only to [errc ae.&:pame Rt rs P pibbaebctfiBElbMbrs, Smbh JhP abpHGHBREC s 1k B6an@5RMEmed by
her\g} n, it akmniemdmunt@edsé bd sperLtBa thesolflersbig ove:mymz:oféawaenam&;rmmm{nwoh]
ceram c capaks Ty wndyctasy pf eopasiters buhalsppreheedne clertrader PeyAEAPS, anmong ot her
appl i catlon%hlas has- been confirned by experinment. It will of course be
seen that the ol derable overl ayers 32 of Figure 4 can be formed not only
on 45 the zi nc1.aqeKétkeHdactné pasRisiss Hakddon bardmitbéiiies @ provit capatitreVasistbrsockbslikef
vari st or sso Cc‘blapniwtgmo pants bV weittot amaowdenirethe fosh of spherisal partiiesd from aw &0fi te 10.00
bodi es to prPGKﬁ afcq Q'Q?F it, PR 3beyt$0d t‘b?‘”@ﬁ' 3 Bypteiahtsef ag 9 ‘1" ’?JB“""
rga

oo e S e S e e A e e

about 0.01 t y wel ght a glass frit, froma out 001to

14. 99 par4ss byzwtalegbu‘rocaiﬁduauvemmammmam claimctowpmlmdmp zinbipoveianhas Bn a\heaggbm
frit and th@'zelfgmmgtfmahoum)@: H®- conbi ned bei ng up to about % @E%P‘ih

wei ght, and g é?q‘?fgg";esf'”“ﬂ‘éfs'ﬁ Pstefpimed; 1R claime 1.orhereith jafess it i A g""
glass frit i é zi Iéafr&‘amnie%gslté’gg GRARPH Yfdim Por 3, wheréin tHdy1a84 FiE hdsQGOIRGAHG [pbine
paste as g &hﬁm fedin Gbcuk @004 to B6DET. €I N t he zi nc powder has an average
particle size Bamglertpcondoctivabastetas Baifned m c@Bn DorBewhsfein tBe gl fris jsedlecteddromdadasy e
paste as cl ZPnEsting ?fggP%'rﬁaoi—s'ﬂh@ séF' @‘%{%9 ssf"i‘tr qndp EnQy-BQupBiP: gasp ity afhyith
(325-nesh) gafoftPuife eoint fangigy fé‘f’%@ ?"éc e paste as clained in claiml
or 3, whefsel n the glass frit has a softening point 60 rangi ng from about

[err] to [err]. 5. An electroconductive paste as CIM3

wherein the glass frit is selected fromthe class consistin
glass frit, a [err] glass frit, and a [er?] glass fri \“\“‘“\M‘\“ﬂ“ ﬁ“‘

sof tening point ranging from about [err] to [err].




"059 852 6. An el ectroconductive'paste as clained in claim1, wherein the _
¥ ganotitani um conpound is selected fromthe class consisting of [err] 5 -'
@err] [err] 10 [err] [err].-agdobergs27. An el ectroconductive past

& clalrredln Ia|m1 her co rising fromabout 0.01 to 5.00 parts b
i ght of an, afdies ggf P BEF'S P GIRTOE S Ersdrestgagp sy uppmaByn ipelct

, and tke conp oun 0 ese metallic elenments. 8. An el ectroconductive
ghste as clai ned |Ti(cc-l-ca;Hgg)47 wherein the corrpounds are oxides. 20 9. An
dl ect rocorfducti ve paste as clained in claim8, wherein the oxides include
ferr] CuO, and Cd {OrefaHede net hod of for i ng conductors or electrodes on a
geram c substrate {-.?I_Q;r,q)mz&ﬁ@ pgapacitor, varistor or the like, which
orrprl ses appl yi ng fReCefam® substrate an el ectroconductive past e
gonpr i si nge 100 par‘raw—hgawmog(bﬂ,)mcoz:ﬂgg powder in the form of spherical
jarticles, fromabgut 0.01 to 10.00 25 parts by weight of a glass frit,

flirom about 0,Q1 to '%stm"& 159”46?5 ]ght of an organotitani um conpound, the
-Um of the gé\ ass ff,p,m(ém@oggganot i t ani um conpound conbi ned being up to
5. 00 parts by wei and an organic venicle for pasting the m xture of

e zinc powder. AmmebcmenongSasierashlamdutchen O fighacbmbdsingiiomadog 0.0NE 5.0 palts by
bki ng t he pa%sféofcm aﬂﬁéve@e'p%t?ﬁ fconstnbslﬁsamlsaqgqueBﬁﬁerCaMr @da'mep?mS of these

el ting poi nPeyf 1 ANSTR=L\ eoff t he
B oon Do & o) el bbbkt g ey ke
,h| biting téwe, asdplet e OX|dat|on of the zinc particles dur| ng the f)a Ki n

ep and for the wetbed df feeving crandudtays or géctioties ani mcprqmr tsubsﬂraeesmt mo mtatatnd

b eat 't he oxwaaéorlw ﬁ"%fw searﬂep'm'g%% F!PSE%I
Lnscauent GE}”%‘@L? ke éé‘f?J“ fot 6 0o %f% E
. A nmet hodh@sunt ﬁhé‘@%s'frﬂ aﬁd Rk Big IQ)tlt Qou%bl

mrticle sizadaaogamgvehicie forplstiog thgmktdreoﬁﬁhz(hcbmvde}‘ and353 glassfritéhdtwe drea‘nbm u:aﬁ
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e i sch® I'ei t endgPashg, zum Ei nbrennen auf ei nem ker ami schen Korper fOr

le Herstellung von 65 Kohdensatoren, Varistoren usw., bestehend aus 100
jwi cht st ei | en Zi nKipuH-G4dyONCH.CEraEM kugel i ger Teil chen, 12 |

- 111111l 15} 111111 Ti{O—iC3H;)o[OC(CH,;)CHCOCH;),,

Ti(O—nC4H,)2[OC2H;N(C2H40H)z]z.
and
Ti{OH),{OCH{CH)COOH],.
55 : . .
16. A method as claimed in claim 10, wherein the paste further comprises from about 0.01 to 5.00 parts
by weight of an additive selected from the class consisting of Pb, Bi, Pr, Cu, Cd, and the compounds of these
metallic elements.
17. A method as claimed in claim 16, wherein the compounds are oxides.
60 18. A method as claimed in claim 17, wherein the oxides include Pb;O,, Bi;Os, PrgQ,;. CuO, and CdO.
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1. Elektrisch leitende Paste zum Einbrennen auf einem keramischen Kdrper fiir die Herstellung von
65 Kondensatoren, Varistoren usw., bestehend aus 100 Gewichtsteilen Zinkpulver in Form kugeliger Teilchen,
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nach Anspruch 10, wobei die titanorgani sche Verbi ndung aus der G uppe

Til O C, , H35)4, 60 BE—CiHsuhTi | O C4HO) 4,

g0 THO—CHgler

Ti(n—C4HgO}—(CH,CeHs)o,

65 Ti{O—iC3H,).[OC(CH;)CHCOCH,],,
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§Ti(n-404HOI.-(CI-|ZC6H5)2, 65 .. - Ti(OiC3H7)2[ OC(CHs) CHCOCH3] 2, 13 ¢
$11111112112111111 0059.852 Ti (O - nC4H9) 210C2HAN( C2H4A0H) 212 und

11 (OH) 2[ OCH( CH3) COOH| 2 ausgewahi.t .wigr ¢591852Ver f ahren nach Anspruch 10@
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e

fritte Verg. patd¥Matrbtducticé Xjonds revemditatiot 1 eu d eevendicationfdanpiagligle f'a;e peTs
Eritte de wethosictn BAGRe @n@uzcd?rahﬁ'ﬁ? ganeers PROT-B;0im) rﬁ'oﬁ%s:’ﬁgmdivgée I A5 5
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€l ectroconductrice selon | a revendication 7, dans |aquelle |es conmpos6s
sont desﬁooxydes. TO—iCHMPCIBIACBP Y r oconduct ri ce sel on | a revendication
8; dans Y%aquel | e J.es ent Pb3X4, Bi 2M3, Pr6011, CuO et CdO
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parti cul es eagzzgéﬁgimégﬁ;%:eﬁ%aE’zg&&*ﬁ AN AP o
fgitte de v@khifquesl environ 0,01 A 14,99 parties en poids d' un co OSE.  des
ot gani que du i Pandgctiogondentrive selen lagreyenplication %edﬂﬁérﬁqé:ﬁtﬁm"ld‘@?ﬁgﬁ,%'gzﬁgnggﬂ byue
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11. Procédé selon la revendication 10, dans lequel la poudre de zinc a une taille moyenne de particule

65 allant d'environ 0,1 3 30,0 pm.
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uffrsant pour chasser |e vehi‘cul e organi que, la fritte de verre et le
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