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the ceramc to |nsul ate its partlcles For the fabrlcatlon of the _
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45 T[err], higher than the nelting point of zinc, for 10 mnutes in
exposure to atnosphere. The coated ceranrc discs were held in the heater
for 40 minputes including the time for raising and lowering its tenpe@ure.
There were thus conpleted the conduct&§%388 Figure 2, each having

di aneter of GieRctENoss@ngent, Bhe 3 QEEng@T wilipwhicl B lchnduéisrs RASathBRA 16 ! BlaRRthided
connecti on vmanéinsFue&pgrf loading. Table 1igived thevgsults. Irt thie aritl all the patsdediing BBles dagiSlisted vallk is the
at nospher e, a%t,er 9?’1?’25% i&mé@dx@"d%?gzg?ﬁ gé\vgr\\? Eﬁaﬁlggzgfggg}egﬂ%g‘\:s t%e\'g:?gs r;;asaté:d
surrounded,_b i y i S
are oxi di _zgzd)z,“ge:ti u‘,ﬁgt?éa by 01 }Jgp%gg G g%'éa R A heson 'aceesb.us'zakpg‘éﬁféeﬁse;ﬂmmé
baki ng tenper atfigute ®fs eikplinafdnn6f theiBbiBod fopRE By GivBsiCont¥ni &F thd ¥ensil 1 MtriR hth @Nthe Sinc
hi gher than w¢relusters 26 ny theoieramicodiscs i2¢ of thembrakiers Ferteadt capivisorctbery esatel poepated two
si l'ver past e_?K}gfg)'gm:fg‘?‘j{ Ue2Bandid. 950.6 '?%g"ﬁﬁiano@ 35X in lengfh anfilges beiet a point
unoxi di zed”i REAPIERRY T P RO 8 ?:L:EL‘% TR o of MY R R gtc el
cl addi ngs, b %nbiﬂe@ﬂﬁd@tvﬁhs%a{féhs iyQHadRpridg3c |9i'hmetaE\%w &l GikeNion, unl either of
Al t hough t he trexcoubiictbis| came aif Si@ @pairid digtt 24t Tie readPQIe dilogtarrk AQE 6f 18é siring s@aledt that
particl es an@omentingivemeethedensie geengtben t he zi nc conductors and ceramic
body of edéh capacitor, they are too thin to present any serious electrical
or. mechani cal problens. However, if a dif'ftlity is encountered in

sol dering leads to the conductors; the oxide fil nmscoyitdd@rdpeived from

t heir exposed surfaces, aniilQhqesd surfaces—ray—be—60—coveretd—with—a—retal

| ayer tharfwill not easi I‘%Qﬁ'}ﬁ deniem Duri ng such bakin Rjeleqtite zi nc gaﬁilee
coagings on thggejam c 8 ;ﬁ%’:t)tgfge{}‘ehi cl e8I N® past °BYHPMat es, © ﬁ‘@tht he
erganic titanium conpound (féfrakisstearoxytitaniumin this case) s

dec osed and, dither in pardgotof in whole, sgonverted inti@ga titaniumi
oxide. It #s thus seen that the titanium conpound functions as both
.inorganic binder Zand oxidatiot’inhibitor. 6% The cerat® capacitold with
‘the zinc conductqgrs prepared g above were tgsted as to ggpacitance, 4 0
059 348 dielectric |oss tangent, and the strength with which the conductors
are attached to tdhe ceram c #M&cs against tewdsile | oading34Table 1 gibes
‘the results. In this and all g(?e succeedi ng tables each Listed value_is the
average of ten sanpl es. Al so™%n all the tabtes given hef&f n, the

capaci tance represents the values neasured at a frequency of 1 kHz, in

" nanof ar adss ( NF)By waR df dohparibor theRiwab Brebf&ba diladt Gexd coirPpded 5EB0IWSIghDR of spRarRaltsihar
val ues 5 nepatiglesdizent0.1ito R Birm, tivo weightede BleQ-tRD—v2i04 gisss oif with assbteningipoint 5 §%9°C., and
tangent, thefRweight % of p xehicia,injaggopdgn
Foure 5 1= BRI T Ul
tensil e stseRgiifg Péint dTRilver,E férMNAHEICRFsSeadd with a ldikfeter bATR ﬁmdbrﬁicagthéﬂne oflthv@e
capaci tors. mixfong.aéasarad acdet @ie datme rcendiing af thopnspedifiddvabod) the ah@xitanapefahe thus
wires 28 andf:BOC,ateé§eﬂY?0i.Oeal maﬁqulzﬁvmeli nBytfieirYlectrinless tndert e 10 apnd thetenpile
Dt a8 PO el oot GMLEE QRS SO W 1olioRl S
PQr § i 0N Olis € adauclirk, Gnd' R coptibledRioRblof tHe (P pripekBSinGREWHI fof by ohbacirs WA rontium

capaci tor w tifanapgtdnictddiwlifnow bt BaA&Mited asfolina! dapatitanté) @bt les¥thbMa701F Sdislbciri 1038
hel d agai nst tangangmenhmoret than H6XW % 30d weasileatiengtil not teedl Yrary DB ka: spring scale in

the arrow nar keicaasidesation ghTable Jivill rexsal that,the,capqciers haying, ihairprdugtarsmads from the zinc
Cora G R B DA p e iy
moment IS gi Yisie Astelnfifed! @tial i cBlacitned, Rielediic [AABldngdnt, (SHaaensli® ktrdhgBP CorsideSthe
[err] 20 capacitor of Example 2 in p@tigdani vdthtitstcamductors fabricated from the zinc paste containing one

Dielectric weight parr@ﬁg'f Ioegaeieﬁ%@umgrthﬂ@-e%?ugh i:s die'egtsé 'abaq t?f&%}\é? sl;ghﬂFv worse lé‘ss
c i aj are better than a a riterla by as much as 12 n .2 kg,
tangent,. 55 rggjcgmt %&%ﬁﬁ% ssible to reduce th Jﬁg?apﬁétms of this class for a give| Jjggcitance.
aen

X [err] Further, since n %aste of this invention allows Bakihy in atmosphere for the reason alPéady stated, the

i
1.49 capacitorslard nes producible, and at drasticallylreuced costs because of the chefffhess of zinc
1.00 compared Jwith giver. 5.0 59

1.03 50 Examplesi’—ése’o 4 10.0 56
1.34 As specifi dﬁTable 2, various propo ionl%ftgtrakisstearo itanium powder asaallli organic titanium
1.43 compoundl. rdhgid@ from 0.08%6 14l weightGaAF) akd aRBuslRPbRIONESS rdalléap BkiBElpcvder as

sil ver past eacsiapios eshgiog fréo 0.0eioG00 weighitpasy were addet tasiiod weight partstof dhcpowddr Abelred
0.1 to 3.0 [ lead pxidetpgwdenchad b parislé sirerflomf. hitos 501 Apgredimately 8¢ w@eﬂtr‘lﬁgqiphﬁ vghiclg set
[err], and®2("Qd? ERbodiments iR wan admixed with the grious Rirtutgp phine pied irreg inasgientsTig
'silver paste was coated on opposite faces of strontiumtitanate ceramc
discs identical with those used in Exanpl & 1-5. As had been conventional |y
bracticed with the silver paste, the coatings on the ceranic discs were
yaked at a tenperature less than the 40 nelting point of silver, to form

aslited under the sanme conditions as those specified above, the
capaci tance of the thus fabricated conventional capacitors averaged 47 nF,

o M. oy ~ O~ AN N - ey
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onductors each with a dianmeter of 7.8 nmand a thickness of three mcrons.



strength of their conductors ‘1.5 kg. Fromthese values, and in

gonsi deration of the characteristics of the capacitors with the silver 45
®onduct ors, the acceptable criteria of the three properties in questg for
.'1 y capacitors wit h strontl umt| t anat e0c@59348 bodi es WI Il now be

=t er m ned asadt;nol %nce not I ess than plé g_ ri C oss
ngent, not ’g a%{s Dez 'H j}\ cI F%%gm
. A consi daas%ttsr@an nd-E stienyth erd .e.yée dt; ate sta Enﬁfhlaasﬁés |9|E§a§?é4

nduct ors naelmes‘enerthd teeuisi NnC pastes cont.ai n| ng fromabout 0.01 to 15 00
;| ght part’s of tet rak| sst ear oxytitani um-{;@q_ganl c ti tan| um 50 corrpound)
M th respect

ivention all sat |sfy the abd?aetedlmrmlqmtsned cri terl aof @@pabr pperties

4 el ectric |oss tangen Comstder—the capacitor ot —
xanpl e 2 fn- particul ar,(oyg‘ag? {a} conduq; Tﬂsefabrl cated frogl.Rfc Zi ”CTJRQEte

cont ai ni ng orfe wei ght Pednip r@rganl&n{ehtt ani ¢apdeiinbs) UNfdss BhdensUd tréngth,
di el ectric | oBxahpiegent i s:veidht gitt | y worwaght plve capaeFtance amdotensil eks
strength are
1. 2 kg, 55 espedively. Thi%%makes it po%8ible to Pduce the'¥ize of
capacitors of this class forg@ given capagid ance. Fygpther, sigge the zipc
paste of this invention allows baking in atnosphere for the reason already
stated, the capadtors are n®@s produci bl &0 and at d@tasti cal |882r educed?.2
costs becabwe of the cheapness of zinc coppared with _silver. 6 Exarrpl
6-25,As specifi e®in Table 2°°1var| ous progg?tl ons of® & i3
-t etraki sst ear oxyjg t ani um powflgy as an orggpi ¢ titaniggm conpougil, rangi Rg
fro\rﬁ“o 01 to 15.00 weight parts, and various proportions of red | ead oxide
powder as gn additive, rangih® from 0.01 880 5. 00 weidght part s95dere addéd
to 100 wei ght paf)%ns of zinc vvder The r 0Iead oxi6 e powder0 d a 18
particle size fr 0.1to 15 [err]. Approximtely 20 weight Y of the
vehicle set 65 feggth in Enboflggrents 1-5 wego adm xedspi th the yggious 15
m xtures of, the noted three ingredients. The .5 0 059 348 admi xtures
were agitated to“brepare t heS8enty zinc B85tes of BRanples 6195. Wthl§se
‘of these zinc pa capamg&{s were nadg, ‘%hrough tdye procedyge of
Exarrpl es 1-5, an the| r capacitance, dielectric |oss tangent, and tensi I e
strength wer e megesur ed by t hgossane net hods.oas i n Exaspl es 1-50.6Table 217
represents The results. TABLE 2 Paste i ngredi ents

57 ' 1.1

‘Capaci tor properiles 10 5.00 5Prr] [err]"®
Torganic titaniugg (addi {4 ¥e) 0.01 Diggl ectric 127 Tensil gs
£onpound) content, cont ent, Capaci tance, |oss tangent, strength, .
‘Exanpl es ¥ oei ght part 10.00 wei ght opert 58nF 111 X [er¥q
kg 6 0.01 0.01 4 1.48
1»3_1 7 20 0. 01 10.00 0. 16.00 & 0.93 0. 921 7
L 8 21 0.01 4500 1. GQo 5661 140 0.824
1 9 45 0.01 5.00 55 1.44
1.1 10 22 1.00 15.00 0.0p1 54 60 1.42 0. 94°
1.5 25 11 00 0. 10 4
B . .2 - 14
‘0. 52 1.6%02 1500 27, oo =~ 910 .00 J 63
‘0. 56 50 1.8243 1500 1.00 1.00 58 00 1.01 57 12
:1. 23 1.5 14 5.00 0.01 59 11
1. 01 1.6245 15600 5 Q0 5.00 ﬁl 10 1.47 61 .
0. 83 J. 9 35 5. 00 1.00
‘63 55 (). @hietabulated resulté]_md‘calelhat the addition of red leBd @@le improves all the three pfopgyties of the
57 cagacggg_rs, and in partic argte giglectric loss tangent and t gtemtje strength. The reason fq thipseems to
56 proved stateo ces between the cera s and conductors ofthec a rs due to
tl::{ ion of red lead o proportion of red lead ould range from about 0.0 0 weight
58 y ferablyfromo ight part. Should the co| e additive fall outmdethelan@@ofo 01
60 60 Sveight parts, theldlaledi‘ﬁ: loss tangedt of the resu!tmg capacithf3. vadild exceed the acceptable
5.00 ma:@ﬁum of 15x107% 1. 40 1.4 22 15. 00
0. 01 x§4| 1.42 1.0 23 15. 00
E les 26—45
0.10 52 specified in Table 3, ¥ariéfs proportions ofketdakidQearoxytitarddm powder as an organic #i@ni(@
. 1.00 65 conipBund, ranging from 40144 15. 00 weight partd, a@d &P ous proportions of bism(th tri@@ide powder as
-5.00 54 1..47 1.1 55 The tabul ated results

-indicate that the addition of red | ead oxi ge inproves all the three
‘properties of the capacitors, and in particular the dielectric |oss tangent
and the tensile strength. The reason for this seens to be the inproved
state of the interfaces between the ceram c bodi es and conductors of the
capacitors due to the addition of red | ead oxide. The proportion of red

| ead oxi de should range from about 0.01 to 5.00 wei ght



parts, preferably fromO0.1 to 1.0 weight part. Should the content of the
additive fall outside the range of 0.01'60 to 5.00 weight parts, the
dielectric lbss tangent of the resulting capacitors woul d excee@e
~accept abl e maxi mum of 1.5x10-2. Exar@®|Qh9 38845 As specified in e 3,

vari ous pr opQilikNSnglhe #éth b.HoS0b KalgRYDARL, WaR adRARE SHNeidhE pdifd oPSitkHivBer. Th
titani um 65bisnﬁff;1’;@&lfdh¢pwﬂéilﬂ6}i dghrticle@iz® foorkd.1 t0015.0 fmOAbouEIOGVR hpﬁbﬁﬁa sa e JehioRy dsOUS
pr opor t i onsin éfaniples tgﬁﬁ brag admised dﬁ; p@wm::_ ftfmi;ctt@es; of thg aﬁnio? tgm&%nmiaat#cﬁwaigming the
Canging {1 S Yo S e e o gt o
S D D g S L e i
15. 0 [err] . mdnsalas 4DENRIRE 150 Riblel NRpRENE tHEs@iise as | n Exanples 1-5 was
adm xed with the various m xtures of the above three ingredients. By

agitating the admi xtures there were prBg#E&d the twenty different zinc
A .
\R/g?teefsag]:i (I;:Xataggl ?ﬁr b~ 4| > | Paste ingre ients usle 0 as ese zi Eg ag{%§ [%Sértigsapam ors
capaci tance, diel ectri crifogsh,f,angent, eyo] tensile strength were neasured by
the sane nethods as i ferdermrtipdnesn 1-5. (Fadsived 3 r epresent s Divectriesul t TensilBABLE
3 10 Past® [ngredi enfempound) content, content,  Caf@eaciasee:pr g angent [é?’?'fh'
fretrele " X ;
26

Ft ani un®9ht Patt 5 qdi ¢ j Weght part

[err] (orga el ectri
Tensile 15 genpound) conpgt, ggcontent 145 Capaght ance,
| oss tangent, strength, Exanples wei ght part wei ght part
nF 20 ®lerr] - 0.01 kg 26 0.10 §70. 01 1.16 1.20. 01
55 . .45 1.1 20 0, Q1
'.o?}dl 257 00" "1 16 W, 8 Y &
1. 09 29 58 001 1.09 500 1.2 2%4 1.47 0. 01.1
5.00 25 54 1.47 1.1 25 30 1.00
0.01 3062 100 0,72 001 1,7 382 0.72 1. 0687
0. 10 62 0.69 1.8 3 32
. 1 . . : .
1. 00 3 1.00 " 64 °1° F2s52 08 1 6 33°
1.00 30 32 5. 00 1.00 56 1.00 64. 28 052 1.5 34
5.00 0.01 . 57 1.16 1.8 35 35
*5. 00 33 0.10 100 59 500 . 03 128 1.9 38
5. 00 34 1. 00 500 59 o1 g9 91 e 1.8 48
37 35 5. 00 5. 00 56 1.36
1.7 38 35 10. 005.00 0.100. 01 59 571.03 1.9 1. 33
1.6 39 10. 00 0. 10 56 1.20
1.6 40 3 10. 00%9 00,00 % 59°9" % 100
1.6 41, 37 10. 008,00 5.005. 00 56 551.36 1.7 1. 41
1.5 50 42 15. 00 0.01 55
1.42 38 2 43 10.00 15. 0901 57 0. 143 16 55
213 .2 44 15.0 56 1. 0Q40 16 58
Kl 945 1090 15. 00" 5. 00 54
- 1>48 40.6 It w | li0be observed firom Tabl e ® that theo&additi orn.éof

bi smuth trioxide gives just as favorable results as 60 doe§ %he addi tj on of
red | ead oxidé'as in Exam8®®s 6-26. Th&%roporti o® of bi smifh trioxi'de in
any zi ncsom' xtyge in accorggpce with thggynventiongshoul d ahgp be in e
range of "about 0.01-5.00 weight parts, preferably 0.1-1.0 weight part. -
.Should this additive be @8 in an anoWi® out si de® he rangd1®df 0. 01-2 00
wei ght parts, the dielectric |oss tangent . of the resulting paci t org, woul d
exceed the acéépt abl e rrax1i5ﬁ§|m of 1.5x [@?’r]. 65 7ga 0 059@@8 Exanpl’es
46-65 To®™100 wgi ght partsiseh zi nc powdaggot here wese added vagi ous o6

propor t i ons—ef—tetraki-sstearextitani-um

it will be observed from Table 3 that the addition of bismuth trioxide gives just as favorable results as
6o does the addition of red lead oxide as in Examples 6~—26. The proportion of bismuth trioxide in any zinc
mixture in accordance with the invention should also be in the range of about 0.01—5.00 weight parts,
preferably 0.1—1.0 weight part. Shoulid this additive be used in an amount outside the range of 0.01—5.00
weight parts, the dielectric loss tangent of the resulting capacitors would exceed the acceptable maximum

of 1.6x1072

65




:povvder as an or gani c titani.um conpound, ranging fromO0.01 to 15.00 wei ght

iparts, and various proportions of powdered praseodym a, Pr6Oll, as.an
fadditive, ranging from0.01 to 5.00 weight parts, as 5 specifieddx Table
‘4. The praseodym a powder had a partgqyso 348 from0.1 to 15.0 [e . The
various m xturés of these three ingredients were adm xed with about 20 }
wei ght % ofexaniessi®m@S vehi cl e as used in es 1-5. The aga Isstear el e g
s fat oo To pirirmots i P e SRR B ES, |
use of theqh gl FaShiced fraoiyimas r0\de i bt i m@&s d\ﬁe@ﬂﬁms- as
procedur e %Seotﬂadﬁmmv .@he prafeodyiiCboder had qusmdizarrcuepwh 15/0q10t Theoraduaysmlxtures
t angent, anfthbenigeé negrsunemrhamx@ vmbabtmtwﬂ tt’/nhét*ya#ee vepicle P'f:‘sn 3
Exarrpl es 1155 M@lﬁul‘f%%fy F@ﬁﬁz;%:acngrgewere a nca dt r thglng#g;l%s? ?'E Eg ;
CapaC| t Or qr %B‘g?rt'hég' x ﬁ%;ctnc loss tangent, an 'Nnﬂ‘e same
(additi rethods as ijn Examples 1—5 leef tepleSents the T&Dlﬁ. | e Corrpound) content,
{cont ent \/ Capacitance, |oss tangent, strength, Exanples vvei ght
ipart wei ght part nF TABLE 4X102 kg 20 46
8 8} y 0 10  Paste ingredieéa% i g? Capacitor propdrtics 2/
148 0. 01 Ti(OC,Hss)e 1.pQ0,, 60 0 91
11. 2 49 Ototyhnic titanium (addBivé)0 5 Dielectric Tengileq |
1.0 50 dongpound) content, confgnyy) 1 Capacitance, Bzgs tan_gent, stre ttbl
1.6 30 5], Examples weigtyh part weight pag 19 " 2% )
10..57 dg 7 52 0.01 1. 00¢.01 56 1. 00 136 1.162
40.'68 1.7 35 53 1.00 5. 00
169\ a7 97 001.6 54 0.10 5000 1.01 3301
; 1. 04 .8 55 5.00 0.430
% 0¥y ofi g 20 56 10 B 0 09 ) 00
0493 081 7 57 5.00 %500 1.4 3,000
1 1.23 1.6 45 58 10. 00
oL 567 1.00 1. 00 0011 6 59 59 0110.00 '8
10. 10 57 1.18 1.6 60 g3 57 10.00 47
. o0 - 5157 10074 o0 010 1750 %1 057 10. 00
5.00 52 56 100 1.30 1.00 1.5 62 62 058 15.00 17
.01 56 1.43 1.0 63 15. 00
H.10 5357 100 1. 39 500 11 645 . 09 35 0*®
1. 00 542/ 5001 22 001 1.2 6555  15.0G.04 18
.00 54 1.46 1.1 601t will be seen from

{fabl e 4 that tlge addition sho[err], prowiides just €5 favoral§idt resul ts8 as
Hoes the4addition of red | ead oxi de as in Exanples 6-25. The proportion of
{err] in any zisec m xture is0accordance 1®8 with th® i nventi 883 should bk in
1.he range of about 0.01-5.00 weight parts, preferaply 0.1-1.Q weight rt
B~ 0 059 34855houl d t he 8%portion of tRe addi t|€7|e fall ou’?m de the&?ange
0f.0. 01- 500 wgsght parts,qolgge di el ectrigpil oss tangent of theoresulting
¢apacitors woul d exceed the all owabl e maxi nrum of 1.5x102. Exanples 66-77
These Exanpl es59ere intend®®to ascertai% he resufts of thddse of tWd or
more of the awgﬁe enuner at gd addi tives ingthe zincgpaste of 4hi s invepjion.
qdhus, to 500 ght parts of zinc povvder there wer e added vari ous
proportions of ghetrakisstemoxytitani umsm an orgaséc titaniidn conpouhd,
fanging fromO0.01 to 15.00 weight parts, and 0.1 weight part each of fwo or
nore of the powders of red®%ad oxide, B bi smut h%8 ri oxi de, ! aseodyh?a

t:g)l ack copper >%5de and cagn,um oxi de asygdditivessy The varijggs m xtu{es
tthese four or ndbre ingredients were adnixed with about 20 wei ght % of the
sane vehicle asaused in Exmwpl es 1-5. Theooadni xtur &5 were adi®ated fot215

hours to prepare the twel've different zi nc pastes of Exanpl es 66-77. use
f these gi nc fastes, capa@r“?ors were metf® t hrough®t he sane | ocedure as _in
&xanpl es 1-5, and their capacitance, dielectric.loss tangent and tensile

S}’t rength vere gRASKHES R Fablds thil$heSAB@on of PreO;, provides just as favorable results as does the

addition of red lead oxide as in Examples 6—25. The proportion of PrgOy4 in any zinc mixture in accordance
i : _ g5 With the invention should be in the range of about 0.01—5.00 weight parts, preferably 0.1—1.0 weight part.

&



g:i"--,,) .
met hods as i

Paste ingredients

n Exanples 1-5.- Tabl-e 5 represent the results. TABLE 5 20
- Capaci tor properties [err]

iAddi ti ves ‘ Drel ectric Tensi l.e content,
{(Each 0.1 Capaci tance, |oss ¢ 959348 Strength, Exanples @i ght
part Shwe(%\?\ht roglmli}ﬁﬁ qf the additive fall glult:si%dhe range of 0)61]£5_ 2 vg)(iyht parts thekgelg:gif k@?
0. 01 0 . : 59 ; (g dlelog
0. 01 tang?nerof fhe resulting ]capacltors6\60uld exceed the alkﬁ'{aglg maxihium- of 1.i><-18 % CuO 30
68 D% [err] , CQuO . 61 0. 87
ampl 6-—77
1.2 & Cd© é:é These Examples Qieglintended to asc[eﬁefir'i }he results of #d use of two or mor@of&ﬂe above
1.2 CQuO & Gdinaated fliditives in the zinc Paste(bf this invention|. Btius) to 80q vadigh} parts of zinc powdé&r lthere
0. 86 were addéd atious ;_)roportions ot)_eﬂfﬂk@stearoxytitani{:re 1ag pn org@ardy titanium compound, r@ging
.0.79 g_om 0_1 to 1 Omgh args; alnd 0.1 weight pargpa ftvyo or rrrg:;%qff e po of re_zd Ieaq.ox@‘?
0. 71 10 ismu .txx e‘#ﬂﬁq mia, black per pxude, an cadmi xide as a Elves. e various mixtures 63
these four®r ingfedients were’admixed with about 20°weight % of t &dahnk vehicle as used in
g-764 }:ﬁamg}esa—@;?e&d r%‘ln(l)ereS ag;itated for %hcﬂ& to prepare g-hg l’t\g%vegdif&h@t z[inc paTtes on:u o
xamples X6—77. . . errj,
& A0 i coacigen. dlocuic Tk Tappers.ane senals rons were rreee et See o g some
[err], Ga&O - e 1 :
15. 00 SRS fo i Bxampleg §—5. Table S "e;qg?ﬁ"b‘?e results- """ 1.1 CuO & CdO As will
be understood from Table 5, the use of TABug ®r nore of the above powdered

nmet al oxi des

pr evi ouszeenbodi ments. Al t hERMeEENS i nc

U AlJ C C U CA the
Ex &ARACKE PEWETH9S contain a

oS aCC /€

past e of

total of 0.2-0.5 wel ghyc t of adgiditvues, experinment has;ddpved thakid he
to al proportion of t?@.{f&fﬁ tives (Ead’n:‘a)ﬁ anprﬁbith,V\B%sl glm, O.Qan;imd
5.0 wei ght Exewles.  Thveightogaegoi ng feigidass do not afncl ude 2110C past esg

-cont ai nizg X T ’r‘o‘nv—gb-ofh
"preferred exar?ﬁl es of &dditi vesigﬁasgﬁ"%r evi ousl y‘jo, in addP? on to Zi'nc

powder 65 andgan organip@qtitani gpgenpaund. The fgl | owi ng, gbdien, is he

.description

of experinments denonst&asdng 9 0059 348 that each of these

two neta, oxides is as effective as red | ead oxide, bisnuth trioxide, or

praseodym a

u$8d in th&%bove ER4PPPED §fire wer® prepar eB8%everal 12

«m xtures conposed of 100 wei ght parts of zinc powder, 0.01 to 15.00 wei ght

parts of the adgani c tigieani um cepeQuLD, Rud, 0. 01 10 5. 00 weeght partig of
.powder ed,.bl ack copper 5 oxide. TheCuti &tQdPes were pasted by addi ng about 20

wei ght % of
agitated for

the sanme vehiclé as used in Exanples 1-5, and the pastes were
8 hours. oégpaci torakai/\grpé‘%f’abri cat ed&by use o%"sghese zi'rc

-pastes throughyyt he samgggr ocedupgoascidy Exanpl e 1gb. Measupggl by t hegssane

_nmet hods as i
‘range of 55-
0. 63x10- 2-1.

range of

(he
JS"OO wei ght parjgs of zi nggpowderp,
"t ani unf’conpound, and 0.01 to 5.

m Xt ures wer

were agitated Por 15 htifi¥s. CapuCirt®fy

n Exanples 1-5, the cagp&aotance of the capacitors was in the
63 nF, their dielectric | oss tangent in the range of _
47R10-2, a0t he t Epdil 8Ost CuPgt h of $2eir zi n€’tonductdrs in
1.1-1.8 kg. M xtures®%@Pe al so prepared which were conposed of
oD -db,t@.olp- 00 wegght part gepf the ofganic
o w&jdght parts of cadm um oxi de. These
e pasted with about 20 Weight % of the vehicle, and the pastes
were produted by usé?f these%inc

pastes throughgt he sang ggr ocedgh®, aq,d & dawanpl es 47 5. Measyrgd by thg sane

met hods #s i
range of 15

n Exanples 1-5, the capacitance of the capacitors was in the
55%6- 63 nF, 18doei r diPblOacBisd.cCUss tangdht in t hd.1Bange of11

0. 63x102-1. 46x10-2, and the tensi®&&9®trength of their zinc conductors in

t he range of

with the% nvention are

conduct ors.

1-1.8 kg, The zi cgrglugtors on cgpacitors 4igh accordapce
=y gi'ooss sol %&?J@ﬁ%h t he cgérive.nti onzgfo silver

"~ however. Since zinc has a conparatively high ionization tendency, a Ieszs
i oni zabl e et s willishuna&rsteaipe Table 5)ihelued ofitay oflx@or2 Of the biyh palvdemdinivt! pxides as
conduct 0F% isiditieesarovidsh ivstes favatable desulrs; ag iy e Arepuspebadimgrts. ﬂib‘h’{‘}b pagh F'ﬁp%asiﬁfm‘

t

nmor e sol der GBMelesef=

Al t-ernati vel

roved thatthe total

roportion %ﬁ%ﬁ@g Ptze an—(pm'%gt%d%ﬁit. :1' 8§§ %ﬁ;ﬁr{&g?g parts.

i7 c
y Tﬁé’beﬁé&ﬂl )?arrr%@s Qo Qxﬁﬁm’m\éfifné pm coMtaining the powder of black copper oxide or

cadmium oxide alone {both preferred examples of additives listed previously), in addition to zinc powder
65 and an organic titanium compound. The following, then, is the description of experiments demonstrating
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formed by the plating, vapor deposition, or coating of gold or silver. The
use of the precious netals will not signifi cantly add to the cost of the
,capaC| tors since the overlayeérs can be of mnimal thickness. 25 | es
78-79 These Exanpl es deal with the apqlr o‘ﬁg) gty of the zinc past in
Faccordance with the invention to the e rodes of ceramc varistors. The
£zi nc pastes ni@seaemof\mqsemrmettdhmdﬁewpesffemlveﬁsre# l!eﬁwt@ah'snwﬂtmo’t'%'ef@w@@dvm'a used
YExanpl es 1-5im P¥st . for. the f sestors, ot tb & 150
{formed a m xigglte W%apﬁoﬁsﬁfﬁv' TR S %‘ivs o %2 i o
Eni obi um oxnsdex.a erﬁ dg&wmewg 9081 tHsa meS/bHi Ie ailfsetwﬁlEthples
ther e was added, :mdsmd mes)Weuefagiméde 1S\Houm| Capbritbrs a@rechabrigatgdiby usel9f thdeerzinc Phstes
fmi xture was MuPebdhe same praresiuss as inExamme s, epsy resgtm%r faet'tqsle&ft Pxpenples 15, the

“at nospher e. %%?gﬁe?f o °$&'i.l‘i" ﬁit'.%’s.u'?%@ qeﬁ?é e, %;?; MR

“thi ckness pf al%l:l ﬂfse ar@ ofhkk é+20.0786 €5.00
“coated on theveist piils 6f e Sf‘g‘a‘mc ﬁnﬂﬁlurta emﬁdmaa |aR@ 8. omramoh&lgadpm of @nimjunt axide! Bhese
‘m nut es i n a nixtanee vers ipagteskivithealbbet20 iweighh o6 the e!e'thba a*t%sp?meﬁ e'efetalaeqt%'d r 15 hours.

Corrpl et ng wgp@adp@d UWf acl an eca CItOrs was t er n1;-:
di scs mre,gﬂ@?@: &@E;EE i osj',g‘:?g'"agiﬁ'ﬁ&%i F%, 2 i nl'}d:lerlgws :EES A

‘required for ghed HicNBn Whd tafge bE1 egrp@rature of t e eater In or er

.to ascertain t heheptirepehducess @f capacitorsdn laezbmametmmsth rnempledre ledaspiderakie than the
‘measured the 090?9!1 ' "@'F dwmeéb%ﬂﬂatap' f“‘ Vt 1"‘ qye: h°""e"f' S'“ge
mi |11 anper 90 ".’1‘.1. s “’%ﬁss t‘%ﬁf %@ﬁ ;& of more
Cur rent of 1 %@mﬁ?ﬁﬁ 1O ors égmaﬁ A\f tREF Suc ?Jldje}a é"g{"' &"e

onl i neari ty mbsi ngivapErdeSdRiiiph) oPed fid GGt Thy use pratiel ecAhsmetaum.u not

or der to det estgntﬂnmlv ladd 81 the st lof wetdapamme hmcehtbe Diverioyess cant lreowjeemmal thigkness.
.varistors adhere to the ceranic discs, a copper wire of 60.0 nmin length
zand 0.6 mm] rﬁxd¥$?ﬁ$7QE1‘79V\a§ azolﬁdg\r edI perp er}gﬁl cul a;%x to tpe ce.rttter Of'g,gnfié()f
the el ectrode se Bxamples deal yh the gppliga e % 'F
-and by 50 aprﬁﬁﬂﬁ% ﬁ; Q‘r‘ ARSI PR %‘tt?séer? ?hi"’t L 3’;.%.%1 cdrsc

fersH

seach vari stor fié PropardtioN 8N Riktors] thére Wak Rrvéba ﬁiﬁdr@d‘ ge6ancle % [itdniuen dieédes
until the &7 enoy oeeokaaniobiui dxide, Nti.Q and Rieemole &dinarganese Higxidd, MnRe tsyhichthere was

.scale at t hatadm‘#msm&sn efcpotyyinid dicehs! asie oraspig bindershhg ayidjire was matdadinfo discy; apddhese

the results ofergfgked in ageductive amas Iy CANRIDESH 0% B PIES R LS
.the val ues eX& c a |c ?&gslus fa%%?ggﬁgz 855%5’?90 cﬁ?ﬂzgzlgésirﬁihﬂoaﬁgam&e%ﬁkedl act:
1-5, and Eﬂfannbve f39teﬁ Qmﬁteﬂﬁfu tinrieB§hapaitishtsr IBExpoﬁdieto\aahmsaseremrdbv tancblddivig vdvistor

‘varistors usi svg;rodee orz the cerris tliess. e cvtetipptamis dixgs were h@dingis: hipgter for gy 4@mputes

. di jreauir aisimg and lowerj erature of the heater.
E']A_‘SLEVG vari st '35 J ert%?ﬁthﬁ%gmes I:E.the ri Pg) prepared, there w emﬁ%ﬁured nwldglﬁlge Eio
of each A’;h a current of 1 larkgb mA) flows therethrough E&ﬁﬁ forage E, when a
-9.7-10.1 40 current therethroug FEanthQselmﬁag‘QEm and E; the n nearlty coefficient a was
'_jExarrpI es oomputedSBy@helGhudtion, 3.0-3.3 0.9-1.9 26-45 By way
‘Qf ,conparison a silver paste of the corrposi ion set forth in connection
wWth Exanples 1-5 was 15 coated on _alqnq c disc, which had itself been
‘flabri catedsas in Exanples 78 and 79. cqog i ngs were baked at a

‘tenperature | ess than the nelting point of S|Iver Measured by the sane
et hods as abelve m bdde' togleterrgjee ﬂjk(}trefgﬂt h@h which theginc glectrodes of the Vﬂ' iters adhere to the

omi ety e B"@f‘% e i o
el ectrodes & tloﬁ%f%m eﬁvrih If ri £m @n t, e lire

:show that the wé( uli st vid §spWh &al'b Rl tHeltfe d@@itﬁ@é’fﬁtﬁe Hisc. H&O’Gd’di\%m% ofikHelspririg@cale at
i nvention havmataqnparms readr qastdnets\mlaestnpnmpértles as does the 20 vari stors

with the conventTelleglgives the eesuits 'Lf 'tqset?e ‘a ": E"n%(}:?n‘f' r§s::ﬁ:
between th%szfﬁe\:‘atl%qes@% ?bqaaﬁbyémg %Y? zm :a sV 3 xampe coninec r"o&"

formed on one ceram ¢ use of the 2|nc paste of Exanpl e 1
An el ectrode of |nd|un}galllun1alloy was fornmed on the other face of the
céramic disc. The curve A of Figure 5 plots the volt-anpere characteristic
of the thusg,fabricated varistor. 25 Two ot her varistors were prepared
by way of conparison, one having indiumgalliumelectrodes on opposite
faces of a ceram c disc and the other having a silver electrode and an
indiumgal liumelectrode on the opposite faces of a ceram c disc. The
curves B and C of Figure 5 represent the volt-anpere characteristics of the
varistor with the indiumagalliumelectrodes and the varistor with the
'silver el ectrode and |nd|un}galllun1electrﬂpe As will be noted from
conparison of the curves A and C, the zinc electrode 30 nakes better ohmc
contact with the ceram c than does the silver el ectrode.




Exanpl e 80 To 100 wei ght parts of zinc powder there were added (1) five
wei ght parts of di-i-propoxybi sacetyl - acetonatetitaniumas an organic
titani um conpound, and (2) 0.5 weight part ‘of a mixture in one-to-one 35
wei ght ratio of a glass frit of Ilthvft bori c oxide and anoth | ass
frit of litharge, boric oxide and silica e softening point of t first
mentioned glfass frit is [err], and that TABLEtehe second [err]. This m xture

was pasted bywmm ed
m xture was then agitated. Bypuse of thig zinc past8icHI®ors were

produced st hr oughkentghg procedur.euef Exanpl esgl-w. The capgcitance of, jghe
capaci tors averaged—64—-nF—thei+—di-elect+ie—oss—tangent—0-5x10-2and t he

tensile strength78f the el ecienoes 40 2. 27k#.1 Al t hough—3he zi nciffaliie of
this invention has been discldS@d in terns of its specific exanples and
applicatijpons thergof, it is gagleestood thgg §dpse arezgeant purelpy 4g
illustrate ef explain and notzet@si npose limtations upon the invention,
since a varie

specialists on the basis of %PIS di closur For instance, instead of the

ESMEER. Jvie- g e e oy s b el

- conposed Ofba afe%era R1dsS thar th %»emﬁ@ istlof dilGét, MM t5ekain€ HethBdsla® bBbVe, the

ranging fr onsltaldacm, df ehe[varistdr,wae 00lb §, ibnronhdsrily toaffitiont /a3, amd thRhdils stedngthi e the

- powder and %@ctreﬂes 4B ke Azamparisorodf these \alugaiwitictheseofiFablefiwilbspw thatithe paristoischéttl thehat
the sum % o %o E%?!eﬁiﬁﬂt‘ﬁ't %nvesso‘h?“'w k e'F‘Pf‘t“a‘ét’rﬂ!’PPh'é‘at‘}ngtahFaﬁ“et Rrergries A% desf¥und

di.d not excee 2

did L Sontial edkiviam (b AROMbBaPEhSERMid Bl of BSaristor, an
solder abl e meadea%e rosmaform‘ Falcgwaeerémeaa&c BRusk Of the Ind Hatte 6 Ex¥m9é11. 1AR Gledttdds of
cohglctors indiurg-ggiton aloy svabformerl aaheothdr iege 21 the cegdndc discoTesunt AwaFigee Hpists ttﬁo

The appl i catoft mgere P“Q’?f?"i‘!crﬁ@%(pﬁgfaaﬁ ‘eﬂl"?tbs‘?fot li i ted to those disclo
t

her ei n. %E’c‘g’é 9P D v ey .{i’@?ﬂ? ﬂ’ttﬁfﬁa}' “'QE’CWQEZ ors
or el ect ositd Faeddl &F1 r%tcdﬁ‘sc ﬁt@mr&sweﬁpt §-ré dmpere
Cerani ¢ capmeraéteristics dbehk atitok wtﬂamatr\a.uﬁegramnmelet:tktﬁémrmmwsnsnﬁmih bﬁrswdnalectrode

titanate pianddadiugcdalium etecieodefisowvill fenetedifiom domperison ofthetvet/AarglL, thia @inc electrode
f undanentoal MKEHPYEr PhBIA cotact peth Jhe ceramic than idpescthe silygrjeletrodey he | jnited 55
only by thebgLameof the claims which follow EP-A-0059852 of the sane

ef fective dat @o Gboakdight Bitsaf Bifid PEWURNHLIS iekCadPatS(l Erive Weldft fartk 61Cti-DptouRy LAt Sty!-
bodies to mcemma!he-tanw |ah®rgamcmanmsttoymsmmd. anheznmsm,ughc i Snixtgr e1r06)1e ontes

o B e R

parts by wemwd adap&rt&enee hh@d&h JgR tHe® Hﬁ exawr&

. .and the or gapsitbrs bvkrigbd1840/F, thammaumbss ﬁnmeo a)enﬁganup\euaslaeboutgtrﬂcﬁtmare&mksy

‘wei ght, @nd2hk9/eh| cI e for astl ng the mxture of the zinc ovvder and t he

glass frit an ‘h'@h A 6 -‘1‘ P'ﬁ f ﬁp&ﬁﬁt on s%l?ﬁ?g ‘et’“tﬁrf’frgfeg,ﬁf E;’g‘;\/e
Rgste to beilihad. 'ge "%f." ??éim% “ﬁa"sf%a';a%""’% DR b olar S GbL A SorP
SRR éa%&ﬁgt B b, Wil Sor e G iRl ptntiam.gtt

“ght ofs zpans ofeaiegeirit dompbded oﬂmargedionc oxid®, 4h0 9iliG8it &enmmbm andingdiomsio0° ta om

about 0.01 Qoeclsomb}%ﬁwo prist Z'afgpt ¥ t'mr’esrt: !sr?msrh'?‘ pt"
vehi cl e for %ﬂ R ol ﬂt’%op ouleh Bo o that U kbthor I rf’t"t,
conmpound. 2, By o GREN W&oh&ﬁ:td?@-&ft &pﬁ:&o@ bad orl ﬂleQ alem:taode af$tor:

Zi nc powsker hase @pplatidnis of the Zricpaste Aegso Tt Hntikdteathae tisdosdd lteneuBQdd}m{nelrexa]mplésof
3. An el ect pogeibje siptications inglusle the gandyptols gpejectrades jofftanium d'ﬂmertetaﬁ"qqqe%mr? rﬂ
titani um co‘ffjf@[?gﬁf'?’%"’ Sanegitarss Parivp Al feraqus theppEtis: PiflgPYjum titanate pieZoelectric

tetrakisstear Qﬁ%tthélﬁ@hﬁm ddbdch@dMb R¥dnkdnldorBbsiftinofmb HhOpa¥td it 3RYE to be limited
titani unys déniy bythePehnyg b HRCAdinis ahich @slawet i t ani um

di - n- but oxybi &P+Ae0058852 obthe mrteeiffptttlaﬂdmla"astd\m pbststoézebdteéw cesAmieim
4. An el ect Brideaapasiiare. rar ’%P’  GomPEting fafb‘;rfvsve' g powcer in the
g 0 s, by W ro (o)
Cortrs 5 S AT LT S REE g AR
sel ect edg r&mpb s%%‘ém Qp®d bl Ay%lvgm Bhd Udh le f&rp%mg MHhikkiiie of the BIAE ,

adm um andpdwaer ﬂﬂrlpe)ulashsfnofand hes:mammaidm comgoement s. 5. An
el ect rocondgg,t,,gve paste as clainmed in claim4, wherein the conmpounds are

oxides. 6. An n EdrfhilBSids Jor eassrpoﬁu &F Gbdrolidl®
8ot of (in SATTRRAMI SH E0n AR SRR RE
;praseodym a, bl ack copper oxi de, d cadm um oxi de 7. A nethod of

form ng conductors or el ectrodes on a ceﬁantc substrate to provide a
capacitor, varistor or the like, which conprises applying to the ceramc
substrate an el ectroconductive paste conprising 100 parts by wei ght of zinc
powder in the form of spherical particles, frontabout 0. 01 to 15 00 ooriaciiil
by wei ght of an organic titani um conpound,art*& ofsisimvin u T
pastlng the ntxture of the Z|nc pomder and the organlc tltanluntconpound

o . o, e " T - o o




; . 9. The nethod of claim7 wherein the organic titanium conpound is
sel ected fromthe class consisting of tetrakisstearoxytitanium
‘tetrabutoxytitani um di - n- but oxydi ber&ﬂﬂﬂ B848i um di-i- propoxybl @tyl

g? ﬁ;gpg;;;:éﬁ% rtlcle Qrogaugb%xy 1S 5 hgg:ri?l sOJ) 1&16} tin tg%%mlél %muﬁé compoutH,] and a

el ect I’OCOﬂdUC?ZIM@IeBt&ﬁ:Bﬁu We'fp asc‘ctamdnrsaﬁmﬁrmaréa:bmutm&o%er?:ﬁs5&n!'me(kt}e RRgihe
by wei ght dforaebogtifil tté @0 3wil. ect ed from t.he cl ass consi sting of |ead,

bi smut h, %prasé e ﬁ etpas "aﬁ @M few dhenefganiafppiym compountte
et od o LR (R T
claim 11 V\hﬁsl&taltbtrtahanom des of the met al I ic el enents incl ude red

oxi de, bi snut b Anrdlexo@educiiverme®dy tirined il daito 100 Pprth@ b rjsirgricbmcatebi 0O to 5.00

oxi de. 330 Pattepx pfan@gditive seEPte«trw thelglapsdopsifting ofeask kismyth, Pgspesty svime GoRRET

d
ei nem ker a’dagrglﬁg elec mond ctive as(t) ts c': Wﬁtgwr@ c|§|’r:1‘a4t§wt|\‘e$ellrt| re @ %o&?rg El eget roden
von ker ani schg<g B Paste/2 Sraiined GlcIVE, wh@r%ﬁtttﬁ BdHesat Shel 2t siemarts

Gewi cht st en.hmranemlepwbweé BishukiO fridkE Mpried Gniia) ditickl eagpeieNide, @hd\Badehidii. olid&
15, 00 Gew cht stﬁemttbmi Oéfonemgt:qrtiaﬂm greatrcEedee pn d/erdmin el tundroeudﬁempimageansmm

Ant ei gen de¥l °rartrse FQ/@PC ﬂﬂ'cft'tts‘aﬁsﬁ Pﬁ"§ 'i‘ 1°‘;
El ,ekt risch n%t aﬁﬂ&n &Jjﬁf . c::l r::\gd:t?e
Tei | chengr GrganicikdAfintd oUrQ:nbﬂ( dﬁﬁh@oeﬂa { &ub Ebtélw% ste taereﬁt 1) é’rhfe%%ire above
I ei tende zPaBet welfi@Civiniiog e dohpdydenfobiimel suffidiant @rinivgaihihs otyeniv/eshiien dritin the atganic
tmqnamng@p@b_tpwk g\haﬁomqgg p)g_gm DR ;um—pamcles during the baking step, and for -
- but (o) it liadis %ﬁt o Jé‘ﬁ{ﬁ%ﬁ?fh'é“iz‘i‘;’;,?c’“iu%i?m"
D€ But 0Xy b1 8 Thb ChekHoR OF amnr»atvt 1r |ﬁ|ihel& e tighrig /o Bb
ist. 4. Ebalsi.ri sch | eitende Paste nach Anspruch 1 oder 3, weiterh
best ehend aus 9 dheenetrod of dinirg 7 Wh@Binshe c&;mcclmmom;auw%sbctzgﬁora%?%g;g'g;iw?
G uppe Bl eid t nrat ltanaro gﬁuﬁlﬁjrae : mu anium to p ium
Metal | el en’eﬁgf %o T em %ﬁq‘ tle i Qt%lto &gé Mﬁhco pnm l%tna%bﬁom
Ver bi ndungap 50% bsHe by wafh mff KlelséI5dicd darutnea Wededtymium,
wobei di e @opghe, clemiuivkiaad Itiel ®mntureislﬂteeeomxydul oxi d Wsrrut t r| oxi d
Pr aseodynoxi d 1 Kl!lpf"@rﬂ(qd of i 40 (yrigre@aBpicompounds aref Qidde g ahr en
zum Ausbi | dﬁgxé/a 'Eg,f‘? ff'ggce( "’g‘@e&‘;\ﬁl"é‘gﬁgf ggﬁf%guggéﬁ"ﬁamwﬂatﬁd?éﬂg’ﬂ "T?%{B‘&P
zur Schaffung o1 hes RBNdenaat aristors, usw., bie dem auf den
ker am scher, Traﬂq c? ne el ektrisch l-eitende Paste auf gebracht wird, die aus
100 Gewi cht St @i I'nkpul ver in Formvon kugeligen Teil chen, etwa 0,01 bis
15, 00 Gew cht stmndneeh Ritérele Phdétd ANOEiIgBrAN6 eheinier kirataisahgn &Mere‘bn@eryemendung als
or gani chgrLeTerag;erochrEteNm@n g@n ldmm@bm §em@ssamw\ Zfaﬂ% Upegtehend aus 100

Gyt s“’\} uggligeq JRilchen ok & ! er
det agg; gﬁp | gﬂ)i ﬁﬂ @g‘g“ "Bele'"glmngrra Seftper atte'ﬂen i Ggafsgh % » Z%ﬁg 'VMJ‘"
i

Sehmel zpunkt €3. g HL Vﬁfe&\aﬂfﬂ%nsﬁﬂuaﬁ wdbai Mﬁkﬁﬁlb@@md@&lc@é’n@ﬂﬂb & Be&réich von
ragers ausa@a(uhemdeo@emth@,ebr annt wird, wobei die titanorganische

Ver bi ndung di 8. EleKtrissh lenmdgeasﬁ(madat«nmmcderwabqnhtleetahcdgmiscmmrem@rdess der Gruppe

Ei nbr ennensTelm'E'?Fedmvkt" ﬂr%w'tam injBuiedienpvditanen Dl' RROXYPispestylaceigagttitan,

Zi nkt ei | che®’ ’S?"é"@ktaﬂ i% gﬂéﬁatt‘t’ﬂ"ﬁsﬁm‘ﬁm féﬁ%&%ﬁ:ﬂ% é@néﬂm &t 6io11BRUR

ver schnel zegewitisteildh OGP BR, Slibrhit S ike AamidkOlBIerbirhgen
dem ker arff sdibsen MEtatigj@terzair Fol ge hat 12 0 059 348 spher| cal partlcl es,

from about 0. ®1Eleigrisch i€i@n *i’atSG ) 5 dpfwobei difr hlr‘éu"tgi:ft QH‘F’EIFH"EOWB’& 1,
and a vehi cle 6f Ho)j%%ra g ?i Gf‘ter léox%? e g’dmmmox \ﬂﬂ}'e?" wliglerente Bpipydyipx
usoiide,|

tltanlumcorrp 0 ; fa' m 1
wher ei n_tfiesa) eﬁtié’i&ﬂe&“&asmas 'fviﬁ'ﬂtbéké'z“ %a@.ﬂﬁ%@é‘ ffi" e"%i‘éﬁﬁﬁ?g@ ey

[err]. 5 Ie|ta3|de Séhtﬁdtﬂjébi’aaﬁwm& ht‘sée’loﬂﬁ‘éiv%htat&léﬁ ZkPBGkr liNFdFmAloRkdgeliydnelefdhan,
t he organi cett:aﬂahblmﬁ Qﬂ(ﬁm@mststllereelr&etltangtrmlsbheor:atsh@unﬁ \aslslremmgaetscd I@’gerzu:\
e ! V (i Cl 8 er xeramische
E Iet raﬁlkijfnssg raﬂegmq fgﬁmﬁggw 5 %ld é%ﬂég% ﬁl rﬁ:@%ﬂ%b desﬁggwelzpunktes des
in u é r ‘%3 de 5 relchendeZelt ebranntwurd wobei die
di - Vtbrichd alnet .aanna 16 WolGMNIIE OadloR 1B SrEcherd v AhY e LEirbRARSHE
4. An eI eCttIirﬂ)é)'tMﬂddﬂ(llTnd \ibbpiagik eridhtoxidieatbriTatheten 'lbh@.ldﬂﬂ ZinkgilcBen bith abs@ehnen und ihre
conpri si ng ®xidhilerbeufbrecheq und gniRir@0det ersehmeizetyywatedig fusfduea verd diektiisel leitenden
sel ect ed 66 r fiparhauiciens keramisded (149er ®f FPI@adet bi snut h, praseodyni um copper,
cadm um and the conpounds of these netallic el ements 5. An
el ectroconductive paste as clainmed in clagm 4, wherein the conpounds are
oxi des. 6. - An el ectroconductive paste as clained in claim5, wherein the
oxi des of the nmetallic elenents include red | ead oxide, bisnmuth trioxide,
praseodym a, bl ack copper oxide, and cadm umoxide. 15 7. A nethod of
form ng conductors or el ectrodes on a ceram c substrate to provide a
capacitor, varistor or the like, which conprises appty
substrate an electroconductlve past e conprlslng 100 parts by wei ght of zinc

- R ~ o~ A v A= NN a




an orgam c tltanl um conpound, - and an organi c vehicle for pasting the

mixture of the zinc powder- and the organic titani'um conpound, baking the

cgiami c substrate with the pastée thereon at a tenperature above 20
ltlng poi nt of the zinc powder for a om%ICIent to drive of

or gam ¢ vehicl ehech\g § QHIE|QsefrglI;) out Ot'l ' nhl DL tn the PO tde
of dation of \HECY ot tm&kmré’ Sg} Ysmﬁ& “%@ﬁ,ﬁagl” R, enee
urdbxi di zed i nter Q(Nn%le& ocoi¥ctib %teﬂ@-élﬁlhﬁ B Slainf1, ﬁmém eﬁ m@%ﬁzéjn@ngmg
cdati ngs ther gem stwdt beewa0 imsed to each ot her, with the consequent
C éat i on of 5elsgé%§ gﬁs’bé?ﬂ?%m%#%"%wwe@ Qba\%rgé‘%m'e Qtaéx agmwbgggbggt éstrg;@ t't;'é;:r ht;emgr;md is
' hod of clai ngﬁg‘%%ﬂ) gﬁ?"%ﬁ’ '
c'a ut 0.1 to 3&%&2&‘&%“ b Sf':r’rte Fw:id g? RRRST AR, Pod, frydroxy-
t it ani um conpounal An&le%ﬁécﬂﬁdu@ﬁite%ﬁﬂ%&dlﬁné‘d iASRINC D&SI, filrthétGoMprising from about 0.01 to 5.00
tg 1; raki sst ea® mags bvtvamuhuoﬁan B&lmbelec@ndynonttmlasmoneistmgOblaadDMydutmmsddemamqnmr
digs S i - pr OpOXyM rld 'ﬁ%é?'ﬁ??&'f’ ftt (pptallic elements.

difi n- but oxybi str Wﬁ% ‘*é’e}ﬁ@““’dl‘ g’yﬁ}’?ﬁ&ﬁl ST e b }ﬁﬁ Elggét
1@: The net hodn deq Flebd oxidY, QFI@)!IJ& F)el}iﬁ'eo@ rfi§, KI&QQ&QHFE)&I&E abtP Sddfhi

cq rrpr i ses f nom ahaubetibd@iforting @nductos qBaIédt&dé%y)nweérg’ﬁ'h slm%tranoadﬂidéamacnor, varistor
sd I’ect ed fr omarHe likd which eompsisestappignato the@a@mlctwmnehn elpgt d{m RANE cm) e\g 100

c4dm um and thqes m '§°’P‘1‘I‘§’P e foynp of spher

an Ol"

cqrounts’ar o e e ,czacéu;&fﬁfrm'%m’iﬁem ‘F e

gallic ele .aesturyc;i 6f théfn ;ﬁadereaeladﬁ,e sUIISEM tddrivé bPhe d @ampm& mhaorgamc
bI Kk ,copper Gitanile copnpdurgidahibiing tidochplete3xidRitnaf tha Ripppdriictel guring tid kihg sterg land for
| hde Past é:ezew@rzmmermﬁ%?f t%ﬁﬁncmrﬁém R gmm y@mk g opide coptings thegeon a:d t;gg;:‘:
Mdung al sf ﬁ‘ Eu tfh E?né% g;ﬁcp elﬁg ?ﬁlrs 'H ei@@gg}jﬁ%‘c ‘to 300
V i storen ysWm. besfne AUS Cht St el I n orm'd
k eI I gen Tei | cheuThe mbthad ﬁ,c@ﬂn mﬁ‘ere]ﬁmgergﬁﬁﬁﬁtﬁ*ﬁlﬁ&ﬁddom i€delteted from the class consisting
t i anor gani scréntelyekissieardxytigniumed tetralireﬂmff itaniyey tbmr&mﬂmddqe Wtad'e@ G&ﬂ‘P@MbsaaeM

Zignkpul ver uncP°‘E" a‘e‘Z‘a“‘ e
| AL e b e e R o
etgha 0,1 bis IFgpher,RBYHRM, ant thElceKpdundLthe eeﬂ t en e Past e nach Anspruch 1,

o e| d| e titanonydane sehed‘dembmnmwgeramshed@mp@ndpp& dbédes.aki sst earoxytitan,
T r abut oxytitan}2 dherpetimgohsk mﬂbghg ih the pxides of the metallic elements include red lead oxide, bismuth
Dt - propoxybltg%{%"ét pesreRYprtiack coppe Ei‘dena'ﬁjfadw 8Y'99 bt hanol ani nattitan und
Dh ydroxyb| STactattitan ausgewbhlt ist. 4. Elektrisch |eitende Paste nach
Agkpruch | oddrte8mps<Pe  hi n bestehend aus etwa 0,01 bis 5,00 50
M chtsteil en ek NegurdstSibithdEPasGlim EirlbRaARentu® binerl k& iHischeKEpAAGYIR VeWEdahg als
alm um und Valkhérige ngen Edkegar vik kerbihatrenBmhaensdiorerl:] \@istoies 0lswl, diestetredd aus 100
te nach Ahs@awirbisteilen FoknuiveringFore vbi eeligporTelitioncetwd AR big 1500 Sewichtateifgn einer
¢j:t ende Past é“‘ﬁ&fﬂ"l“‘}ﬁﬁ‘g fﬂgﬁ‘dg‘g yRsh gipery TeAges, 74t AsioeRsies GPRISEfR Ay Zinkpulver und

; . Xyd ul oxi dt e E Fnﬁ:? QQQ;YJER X 'v%ben@dpilﬁtrp(tll/ér)emg)féllghér\&@lse im Bereich von

M unoxid u aerb,s um hét. ahren zum Ausbi | den von Leiterzugen oder

roden 48 eBnamrka BRBnSERRER nEEALRBruHH, wobk alelidgrgBlitns VEIRELRG S5E @ Sruppe

i stors, usWetrakiiseardenitanL f Tettebutdxetitarny gighBunoxydibeeyititen, N Oi- lezlr@iokvbissekvlacetonamtan

t ende Pasf eDiafy b‘?’%ﬁ%‘!af‘W'ﬂﬂaﬁ"gv é"‘égﬁ’v‘ifwbd@@%?'ﬁﬁﬂ§ pIgpVnit 'ﬂr nkpul v el LD o

m von kuQel é&é@t L ﬂst {? ?%’e gm% ﬁt%&% Q’a%ﬁl‘#’hﬁg gg %’%rm dungen

anor gani S€hggles ﬂ[;}g" el nem or gani oeh rager i nt e|

i sches aus Zi lakﬂbﬂtnéeﬁ ldtaﬂe%itaﬁmhgaﬁpﬁﬂherwddearm Neltingunpes Deibid smdnel dem
ker am sche 66. Eiekirizely lejténde @este oheh Ansprizh (S, wdbdi diecxidealer Metgiglementeciieioxyduloxid,

per at ur obe‘P’ﬁ@PW“Eﬂé’s P"Sﬁq‘?ﬁ’é‘l‘% ﬁRRf%'Q"‘EPé% und RrdmivroRyds umpigesers ne zum

treiben des ? ft%’F‘@ﬁ ﬁ%%’?"e Bfr%{ 'f"ﬁche'M' fr 2ur

dch

-ﬁu
titanor gar\a.%eﬁ "ga é?‘mgpﬁfﬁéhé a" »m mﬁm

@hrend des Ei 44 €OWS,00 nsﬁemtu@kbmmﬁbnw@ VRrbida ﬂrotgan.sdhemm@azum
Té“ le der Zi nMmendmherﬁmnsphesausﬂmhmwuwuianokgaenséaen\&khﬁidueg\bamhtweeﬁnem kergnische
| ei nander swelragen s ﬂg@ar%@efmdéchpm@mtqr @eng"qrdf?"\?#fewt oberbdib [des Sehmplzpurd®s des

8 pern aut o C et i

11 1111111118 terdr{ ég?og ni eﬁgh ?1 et Rin heﬁ’\ﬂ s& éhtien und ihre
nkpul ver ei nexidh@ildnCAi@iether end mtBa&rﬂefc%rseMe@hMaé)m& Ausi5ildakYy Gbnl S1ERIAH leitéhden

Verfahren Nag KaArespaufclemkeramidolan Tager kurt fatgertgani sche Ver bi ndung aus der

‘G uppe Tetrakisstearoxy- titan, Tetrabutoxytitan, D -n-butoxydibenzyltitan,

Di -1 -propoxybi sacetyl acetonattitan, Di - n- bypoxy- 5 bi-st+i+thanelaminattitan

und D hydroxybi sl actattitarn ausgewahit wird. 10. Verfahren nach Anspruch 7

oder 9, wobei die elektrisch |eitende Paste wei terhl mwu&mmml(ﬂm,eoo

Gewi chtsteil e ei nes Zusatzes der G uppe Blei, Wsnut,

C¥tnmi um und i hrer Verbi ndungen enthAlt. 11. Ver f ahr en nach b\nspr dch *10,

wobei di e Verbi ndungen Oxi de sind.

S n

o T < T

Q-J>_—|Q-_



10 12. Verfahren nach Anspruch:11, wobei die Oxide der Metallelenente

Bl ei oxydul oxid, Wsmuttriexid, Pr! .'odynoxi d, Kupfe(lll)-oxid und

Cadmi urmX| d unfassen. Revendi cations: 75 1. Pate el ectroconductri A

cuire sur’ des corps c6ram ques pour 9695%&4%at|0n de conducteurs o

d' 6l ect rodes §lQekdhRAGBHHBI G 7, WBle: $sLinkpdeF eind RHIGHIhGISIRSm BRI LETARS 0,109

parties en3pldiwdshale poudre de zinc sous Ta forme de partlcul es spheri ques,

d' environ 0, OaVﬂfan@nom $ntrt!cb§ ve’help@mttsordanmhm rhirgig 6o avs dex GruppeTetfakissierane,,
e "d’ésaf?'ﬂﬂce l{!IE’J‘EI" - Birpgutexy-

et un Ve SII"I an in an un 1S tlﬁ%
or gani que g Y %h Ansg @%xéb g @dﬂ%ﬁt&ﬁo@?as’i&k rhln% 2 0,01 bis 500

revendi cat mﬂncﬂxstenisaai?xe 2GH4bs eer arup.sw ree ﬁmZtl PrasGodyie Klgter) IC8drRi8mPadd! Inedd| €
allant d' eernbmdqmgen tntaaltso 0 gm 3. Pate el ectroconductrl ce selon la

revendi cat i on}11 ﬁ Uéh F%V@b téefb g’ed‘dﬂ"‘t i tane est choi si
dans la ¢l ags«% "MT%% @"@Bﬁ:] otgg ﬁt‘i ﬁ'@e"'?:iﬂe'f”éff’?'ﬁ’ﬁ‘b%m‘f'?’é\%e

du d| n- but dxsy enzv - t| t ane, ropoxyb| sacetyl acetonatetitane,
du - n- blIIEmyibaltist\.-rl et hanol am nat eti tane et du 25

di hydr oxybi sl act at et i tane 4 Pat e 6l ect roconduct r| ce sel on | es

revendi cat i gn e sletocensipiricn o fire & ﬁ‘f‘!f BEqres efraspigyep ; (Palisptian s e
poi ds  un SATaIIorE GRETeRt paHiciiGs ﬁ] éﬁmﬁ% au%%o iR 5@ ‘h‘? #ﬂﬁs@
du pr aseodwaamqahuuqnunureeun ichig ru.ﬂbaasn Slarige 4P psiafe e.ns&swe RBeEbrganique

nmet al | i quesiu tfane.Pat e el ectroconductrice selon | a revendi cation 4 dans
| aquel | e?f es : gﬁgg&egcswﬁt" 'oo eendicgion 1. daps laapelle ixpasderdscivndwee Hillgde

Uct %UI tlonelsf 2% ¥ Se%le%eﬁét E@%%@mg‘ﬁ&ét alnL Lgues

sel on lar &gt
ennentendi§ abish Hidse &sﬂtﬁéeodﬁy YRbenzyi-
| oEyde Noititanele cﬂUIde;ﬁopo&wﬁbndacWéi&na‘ihﬁtaﬁ@,dmbumi n- Butoﬂbm&dﬁ.odmui‘a&branaaétl @o de

conduct eufgllhmdrowbelaetet?MMes sur un substr at c6ram que our | a realisation

elog | di 01135.00
d' un condensgﬁﬁ g}Po' ﬁ'ﬁé g‘?de%fe&e" "’fﬂ?F‘s é?é <§w‘om" "'59 mut diégf%%d ae du

substrat c&f uQé) TFéS en
poi ds de pouds eagd %leﬁr&ﬁndiﬁﬂﬁ&e eam 19 rra;en tidhod Hars qaanesnwwmpqsae%omcuee B¥ideHN
0,01 a 15900 @&ate élegroesndpurice selah lairevardivins 6, dangfaqielipies wkvdeb désaiéeents métafliques
vehi cul e oﬁga?fﬁ et Ipwirue ipgrpede dedismethalivgedede Prgenodyree. Heydd nolr deeuide etidiiSse
or gani que d "Eo%ﬁ@ de %chtg{.gn telcSnan Rt S b GRb A .mscér a&f é%uﬁé‘.f sigoion

cel ui -ci a d4iCeo Rl Ml vatidief kic & ‘dfu coﬂ&lstp(a'd?) li dr'slé Qdibs
Zi nc pendarectiRoidatfc Grfptdns@nino potics ah psidLde @dreedm i SouS N Bih€de parkicules

conpose or gefrigues. dlenviren &iplea lﬁml nattied) empoidis vy dmmmre Pétl étade§t pavéhicglgl es
de ZI nc au owsg:ﬂtgeéa r Pa gl é\e Hl?es I u:rée(:e tg'EIFUI" S I;']"I)egul'eqr o %h gfu(;('éjsézdes
des par ti CULER, o agruh 1enios GurAtdbur asel 1o S6Hiule chginia, ol i s&‘e gi Fiitane
- Present s 48 Wkhitsa 'b%aﬁ‘dn,corﬁﬁlets Besipartictddide h&ﬁau'délﬁs Wdaﬂﬁd’uﬁﬁon, e&B&Jraxhd’lwﬁtérﬁears
formati on dcen oxyuweﬁbaeﬂmws)dxmdm:dnmenet wisentles r@étbsemm‘owaméwnm@r cdfiles-qRretse6de
selon la ré‘b@ﬁ%ﬂ“@at‘# N awtreseamnqnb'% atload'pmnfretw&go “ﬁ&“’&sm}Té“?sHP‘ICF’t? qlee
pacticul e g BlfesAMwRA 'wverdfataon b dgregffivelya poudre de Epe,t yaratallg e perfiyle llant
i,ﬁ”d' ca} i ong, océahnsim @LlidGdndleftioR INRAS Rl GARIELE dianiyhd ANRaRSdst GHBRI dhs Bans
| @€l asse st tdnst@esedtu tt&tak.&(éa&ﬁmafeomytﬂetranexytithnet Bd rdibuttonydiberzgtiane, Chu
di - n- but oxy’('ﬂ -Ryemex 'Qapétt\dwétona!ﬂ't@ﬁ- |Wpr%p@xtymb§et@é@w%'@m'm19 e#l t dhedihvdicoxy-

O o EleChsh 00 ATLORLEL DI oCbanhadl AL A coRb L RS L AL RO
10. Pr OC@E’Q& d?irb @506&\&%9 HQH§ddnf%n danS'fd diassk Edhsitbeeld 8 ﬁ‘l ublsmuth du
6l eCtl’Ocoanﬂ&Edidyﬁte SOEGE aedm.omtdteeé&rﬁboe@vderdama 01 a 5,00 parties en

poi ds d'un adgl; té’rq‘c;lgrglc:glla caerglichtionclOadae ieweldes tcarpeséd som Idsﬁbxvddﬂ brII gnut ht
d r aseodyne !4 699G SYPEa reyen rennen
O e R eI g e eoobaeh e oREE "‘&"%3'%’@ £ [oR{ge o gacmium.

I
oxydes. ?% Procede selon | a revendication 11, dans |equel |es oxydes des

6l 6nents netal li ques conprennent e mnium |e trioxyde de bisnuth, |'oxyde
de praseodyme, |'oxyde noir de cuivre et |'oxyde de cadmum S5 60 65 1 3
1] 6OIII-|II il

65 . /’

A

RS, NP EE B




