il [err] Method of Plating Mniature Parts BACKGROUND OF
THE | NVENTION Field of the I nvention 5 The present invention relates
to a method of plating miniature parts, and nore particularly though not
exclusively, it relates to a nethod of plating mniature parts while

suppl ying horizontal and vertical swng notions to a con- tainer contaiging
the mniature parts to be plated. 10 Descri ption of t he BackyfFp B APt
For exanple, a nultilayer ceram c capacitor is provided with external -,

el ectrodes on both |ongitudinal ends thereof. |In order to form such EQ
external electrodes, silver paste, for exanple, is generally applied onto
15 prescribed positions of a chip for defining the nultilaver ceramc
capacitor, and bgked, FQmege;,.ﬁénﬁens;lvﬂg »S-0xi di zabl e and
soIder-leachable“'sﬁr?ace Tayers®of tin or nickel are fornmed on substrate

| ayers contg?@kngogxbvgﬁ sishrgekheqgi | ver paste. These surface layers are
often 20 ormed by plating. In order to efficiently plate mniature

el ectronic Pactg sechnasrhhenefonenentioned multilayer ceramc capacitors

—2 %%

or mniature parts other than electronic parts, a plurality of parts to be
placedsare generhkl prébent iﬂdeﬂtﬂ@ﬁ|félaﬂééOd@CEdméﬂﬁ@dao§r§D§£1ﬁ@ntalner
which in
miniature parts, and more particularly though not exclL51v=lv,
it relates to a method of plating miniature parts while
supplylng horizontal and vertical swing motions to a con- o/
tainer containing the miniature parts to'be plated.
10 Descriptioﬁ of the Background Art
For example, a mul:;’ave* ceramic capacitor is
provided with.external electrodes -on both longitudinal
ends thersof. In order to form such external électrodes,
silver paste, for éxample, is generally applied onto
15 prescribed positions of a chip for defining the multilayer
ceramic capacitor, and baked. However, since silver is

oxidizable and solder-leachable, suxrface lave*s of tin oz

T rnickel aze formed on substrate layers containing silver
such as the silver paste. These surface layers are oIten
20 formed by plating.

rder to efficientlylplate miniature electronic
parts such as the aforementioned multilayer ceramic
capacitors o:.miniature parts other than electronic paxts,
a plurality of parts to be plated ére generally

-

25 individually introduced into a proper container, which in



turn is dipped in a plating path for sinmultaneously plating the plurality
of parts.  In such a plating nethod, the container is provided with a

cat hode or serves as a cathode itself, while an anode is arranged in an 5
appropriate position of the plating bath. Thus, the parts are plated in

t he contai ner when the same are electrically connected with the cathode. In
order to pronote such electric connection between the parts and the

cathede, the container contains a plurality of steel balls in addition 10
to thé~sparts. I'n the aforenentioned plating nethod, the parts and the steel
balls contained in the container are properly stirred during plating, so
that the respecti \ rys ase woi fLornly.plateds, Barrek_ .phaLlng.ls, known as
a met hod of 15 “u*%lggi#%pﬁ'ﬁuﬁﬁe% %?aﬁfﬁka%gfg bgftg‘ﬁﬁfréhégf7$¥ng t he
sane. |In such banrel; jpl akleng) uda6eRtALRCLacRL] edra barsel, pY0ichyigethod,
prepared froma“net 1n the formof a hexagonal pole, Is enployed to contain
a plurality of paetsocheahecp! akedrandastieatthakl sathdds 6oNtaknes 4s 20

di pped in a plating bath so that its central axis is horizontally directed,
‘and rotated aboutkthbescertsedl ,axhileThusanblie parasrangedhensieel balls
contained in the container are stirred. In the aforenentioned barrel

pl ati ng nmethod, shewepeiatd5posithenparlt shandithéngt bethbal Thuay etimtparts
necessarily

are plated in the container when the same are zlectrica

1o
~

connected with the cathode. In order to promc:te such
electric connection between the parts and the cathode, the

-

container contains a plurality of steel balls in addition
10 to the parts.

In the aforémentioned plating method, the oarts and
the.steel balls contained in the container ares properly
stirred during plating, so that the respective parts are
uniformly plated. Barrel plating is known as a.method of

15 plating.a number of miniature parts while stir:iﬁg the
same. In such barrel plating, a containér cal’lad al

N\ barrel,.which is prepared from a net in the form of a

hexagonal pole, is employed to contain'a piﬁrality'éf
parts to be plated and steel balls. The contalner is

20 dipped in a plating bath so that its central axis is
.horizontally direcﬁed, and rotated about the ceatral axis.
Thus, the parts aﬁd the steel balls contained in the
container are stirred.

In the aforementioned barrel blating methcd, however,

25 the parts and the steel balls are not necessarily



uniformy stirred. Anmong such parts and steel balls, those in regions
close to the wall surfaces of the container tend to remain in such regions,
and rel atively hardly change placés*with those in other regions. 5
Consequently, it is difficult to uniformy plate the parts, while tw or
nore parts and/or steel balls may be plated in sticking states. Fig. 1
shows a plating apparatus 1, which has been proposed in order to solve this
problem Referring to 10 Fig. 13 a container 2 which is forned by a=
net, for exanple, contains a plurality of mniature parts 3 to be plat&f*
and a plurality of steel balls 4. The parts 3 such as nultilayer ceramc
capacitors, for _exanple. are provided_on. both_ends thereof wth external

el ect rodes 5?ligrm§YTﬁé155nfaingPoﬁgiE“DUSP?Tbﬂeﬁn?nsa‘ﬁraP?ﬁé°Vessel 7

containing a, plating _soltutiop;8. !l p.order to,stir-the pacrts, 3 and the steel
‘bal I s 4, thrggé nf%iﬁég‘gﬁ%sgégabléa to-a %r%rérrngch%ad-g“?ﬁrough a

coupl i ng rpgoﬁtalﬂ%rvkgﬁéF£Bgrgﬁ§9ngiﬁu99£ﬁe$e5§8ngo anfcgginggélg wth a
reci procating angular notion in a snall angulaf fange about T ha coupl i ng

rod 8, i.e. pa3qhorEgontal psutag ap&hoeh%esmmt%:a{—ég%&& ther eby
stirring the parts 3 and ?he steel balls 4. In order t0 upset the parts 3

32 such a stbhsb8Geftay s, ithesCONEALBELL 2tbSurbformPyOyi ded Yhth a baffle
| parts, while two or mors parts and/or steel balls may be
plated in sticking states. ;)
Fig. 1 shows a plating apparatus 1, which has bsen
proposed in order to solve this problem. Referring to
10 Fig. 1, a container 2 which is formed by a net, for
example, contains a plurality of miniature parts 3 to be
plated and a plurality of steel balls 4. The parts 3 such
as multilayer ceramic capacitors, for example, are
provided on both ends thereof with external elactrodes 5.
15 The container 2 is positioned in a plating vessel 7
containing & plating solution 6. .
In order éo stir the parts 3 and the stesl balls ¢, A
this container 2 is coupled to a vibrating head 9 throuch
a coupling rod 8. The vibrating head 9 suppliss the
20 container 2 with a reciprocating angular moticn in a small
angular range about the coupling rod 8, i.e., a horizontal
swing motion as shown by arrow 10, thereby stirring the
parts 3 and the steel balls 4. in order to upset the
parts 3 in such a stirring state, the container 2 is

25 provided with a baffle 1l1.



In the plating apparatus 1 shown in Fig. , however, the parts 3 and the
steel balls 4 may be caught in a cavity, which is inevitably defined
between the baffle 11 and the wall surface of the container 2. Thus,
specific 5 ones of the parts 3 may remain in such a cavity while the

ot her ones are being plated, leading to dispersion in thickness of plating
filnms which are fornmed on the parts 3 upon conpletion of plating. Fig. 2
shows -anot her pl ating apparatus 12, which can 10 sol ve the .

af orenwnti oned problem This plating apparatus 12 conprises a container 13
which is provided wwth no baffle. Referring to Fig. 2, the plating
apparatus 12 conprises a,swing.motiqn generating, part.14_.A mptog 15 15

is mounted on the smﬁﬁb%ﬁﬁtﬁg%“gé e%é?%ﬁﬁ“ﬁ%rf %Hgﬁﬁh%'eréﬁ'eéée%?rTE'Tbad

17 1s mounted on,g Aty SSUAH 1 QlLhe it ar «1n., The sulpg. ek on

generating part 14 i*$-confained in a fixed housing 18, and Reld through a
plurality of springs. 19.4ith nespaet itQ-1hecheusbgndBwedl the pasife 11

container 13 is couplrédd to the sw ng notion generating part 14 through a

coupling rod 21 jex endi Rgi1thaughca bel @nd0cwhtshnbs provicHed, i Spsberic
housi ng 18. Wen the eccentric load 17 is rotated follow ng rotation of the

notor 15, tsher efqfel JrheneWipRe+RDBI aRv0eBREahi NF 8bch apasatild, whelagchel d
t hrrough the springs 19 with respect to
other ones are being plated, lesading to dispersion in
thickness of plating films which are formed on the parts 3
upon completion of plating.
Fig. 2 shows anothsr plating apparatus 12, which can
10 solve the aforementionec problem. This plating apparatus,
12 comprises a container 13 which is provided with no
baffle.

Referring to Fig. 2, the plating apparatus 12

comprises a swing motion generating part 1l4. A motor 15

}_l

e .

15 is mounted on the swing motion generating part 14, whi

h

an eccentric load 17 is mounted on a rotary shafit 16 o
the motor 15. The swing motion generating part l4 is
contained in a fixed housing 18, and held through a
plurality of springs 19 with reséect to the housing 18.
20. A container 13 is coupled to the swing motion

generating part 14 through a coupling rod 21 extending
through a hole 20 which is provided in the housing 18.
‘When the eccentric load 17 is rotated following rotation
of the motor 15, thereiors, the swing motion generating

25 part 14, being held through the springs 19 with respgct to



t he housing 18, makes horizontal and vertical sw ng notions, which are
transmtted to the container 13 through the coupling rod 21. The contai ner
13 contains a plurality of mniature 5 parts 3 such as nultilayer.
ceram c capacitors, for exanple, and a plurality of steel balls 4. This
container 13 is positioned in a plating vessel 23 containing a plating
solution 22. Fig. 3 is a plan view showi ng the container 13, which 10 is
integrally formed of resin with the coupling rod 21. A plurality of hetes
25 and 26 are provided on a bottonPwal |l 24 of the container 13. Nets 2%
are fitted in the holes 25 respectively, to allow passage of the plating
solution 22_while preventing_ falling.of the parts 3 and.the_.steel 15

bal I's 4 frofEhBORSHIY: fer T3XeSQioThaBERdr

[

2HEnd S ¢aCRodE Efbers 28 are

fitted in the, hgles Lespectivaly, ;As _shown.in Fig. 2. _the.cathode
nmenbers 28 %?é‘gégheégégﬁwgfﬁ I§§d¥%FFe§“299 Wﬁrcﬁoafé‘wfrez3tﬁrbﬁﬁﬁ“the

interior of.the-gabhowsceupl bag rod 21. 20. . Fig. 4 shows a flow
| ocus 30 fornedégy‘fﬁegparts 3 and the steel balls 4 when the parts 3 are

plated in the cophai Bghtd3nal thecBhakiRg QpBéﬁéhﬁitich A4S chbg parts 3
and the steel balls 4 are sufficiently stirred in the contal ner 13 al ong
tre beW/|0§§§t303 sochhat hhiet2daverrespefmlicveapacisodsGanobe unifornly

pl at ed.

plating solution 22.
'Fig. 3 is a plan view showing the contziner 13, which

10 is integrally formed of resin with the coupiing rod 21. A

plurality of holes 25 and 26 are provided on 2 bottom wall

24 of the container 13. Nets 27 ars fitted in the holes

25 respectively, to allow passage of the pla:zing solution

22 while preventing falling of the parts 3 a=nd thé steel
15 balls 4.from the container 13. On the other hand, cathode

members 28 are fitted in the holes 26 respéc:ively. As

-

shown in Fig. 2, the cathode members 28 are connected with

hollow coupling rod 21.

20 Fig. 4 shows a flow locus 30 formed by the parts 3
and the steel balls 4 when the.parts 3 are pizated in the
container 13 of the plating apparatus 12. Thus, the parts
3 and the steel balls 4 are suffiéiently'stir:ed in the
container 13 along the flow lodcus 30, so that the

25 respective parts 3 can be uniformly plated.



Wien the parts 3 are plated in the plating apparatus 12, however, the parts
3 may be separated fromthe steel balls 4 as shown in Fig. 5, such that the
steel balls 4 can apply no action on the parts 3. Mre specifically, the 5
parts 3 tend to gather on the central portion of the container 13, while
the steel balls 4 tend to gather on the outer peripheral side of the

contai ner 13. Thus, ifqggaytgg difficul %f%ofggltfegr wr%e?h?aﬂ%d’ %ge@s

parts.3 even by the plating apparatus entors

i nvestTgat ed t hejgausewker!, hemRhey Of) #PWHei Bebhfataa EomMitéle té\?ée:h
t hi s phenonenon may be caused by difference in specific gravity between the

parts 3 and the ghegk hadsssHowd i FARLI f9,C saeAVEhYtOthé her8al tSa Bl SUCheas
mul tilayer ceram c capacitors is 3 to 6, 15 while that of the steel balls 4

is about 8. On thgphgsn® cictsimh shftReepaetisn specubre gpadilfically,S the
inferred that the parts 3 gather on the central portion of the container 13
due to the snsl | parsped f itendr awvo t gathver! eoth heehet eeéntmél s pbrjdidrer ofin thee
outer peripheral side of the 20 container 13 due to the |arger specific
gravity. SUMVARYcORtZhEer NVENTWION.Adthe ditely batlds gdr tendt to nyathéenronithe
to overcone at |east some of the abovenentioned problens. According to the
present inventi oRYtERePETABRRFRY| AP Bf Fhfeesragmeyl afi ngThirhi attireay be
part sy, e e od aTpLl sl 00" BTN B COTLRL Tel LOLCOLaiing &cr uy
cathode electrod%hep£ gkghgga%p Lg ggiig.of electrically
e 10 The inventors have investigated the cause for the
phenomenon shown in Fig. 5, to infer that this phenomenon
may be caused by difference in specific gravity between the
parts 3 and the steel balls 4. The specific gravity of the
parts 3 such as multilayer ceramic capacitors is 3 to 6,
i5 while that of the steel balls 4 is about 8. On the basis
of such difference in specific gravity, it is inferred that
the parts 3 gather on the central portion of the container
13 due to the smaller specific gravity, while the steel
s balls 4 gather on the outer peripheral side of the
20 container 13 due to the larger specific gravity.
SUMMARY OF THE INVENTION
Accordingly, the present invention aims to overcome at
least some of the abovementioned problems.
According to the present invention, there is provided
25 a method of plating miniature parts, the method comprising:
providing a container for cqntaining a plurality of

miniature parts to be plated, said container comprising a

cathode electrode; providing a plurality of electrically



7 conductive bodies for pronoting electrical_ connection.between said
mniature parts, being contained in said container, and said el ectrode;
providing a plurality of electrically insulating bodies being larger in
volume than 5 said mniature parts; intrpducing said mniature parts, said
conductive bodies and said insulating bodies into said container;

posi tioni ng 33i LGRIA %%radﬂe&.afra&at bpgn¥essg! gqtatc%&gmjbtag acgggghegﬁgt -

solution; providing an anode el ectrode 1n contac

sol ution;  1RRRIENNIsAfar %iz?.{é)&?éé-”Qs;@:@:&i,zoﬁéih?af@of{@iiﬁé&” iodbag =

notions to said container positioned in said plfating vessel and passing

an el ectri c@londines, hetaesnisaidledtaddendepraviding Rl abiwea DLyt ben.
Therefore, it is possible to introduce the insulating 15 bodi es between

t he respect iplectideadflyt Hasmdsitdngnhodiesebedhy takhercandvetune bhdhes
which are preferably steel balls, while the insulating bodies can be

vi br at ed sby dalid reinjpaibeaei pgrits;i zomtxaddwrihy estidalmianiathare nparrass
supplied fromthe container. Thus, it is possible to 20 sufficiently
stir the pasesdapdnthetivedbedies andissid tinguwdating hodiles dn&oi sgithe
parts. Preferably, the conductive bodies have the |argest specific gravity
anong t he p&crdalineE ic ARRARIPEIORES FRNEHNSTSIN aR | Rabsatevessele t he

parts and the insul.ating ) ) o :
containing a " plating solution; providing an anode electrode

in contact with said plating solution; applying . °
10 reciprocating horizontal and vertical angular motions to ~
said container positioned in said ' plating vessel and
passing an electrical current Setween-said.electrodes via

the plating solution.
Therefore, it is possible to introduce the insulating
15 bodies between the respective. ones of the parts and the
electrically conductive bodies which are preferably steel
balls, while the insulating bodies can be vibrated by the
reciprocating. horizontal and vertical angular motions
supplied from the container. Thus, it is possible to Q‘)
20 sufficiently stir the parts and the conductive bodies,
thereby uniformly plating the parts.

Preferably, the conductive bodies have the largest
specific gravity among the parté, the conductive bodies and
the insulating bodies while the parts and the insulating

25 bodies are substantially identical in specific gravity to
each other.

The embodiment described hereinafter is effectively

applied to plating of electronic parts such as multilayer



25 bodies are substantially identiscal in specific gravity-to each other.
The enbodi nent descri bed hereinafter is effectively applied to plating of

el ectronic parts such as nultilayer 8 ceram c capacitors each conprising
a plurality of external electrodes on its outer surfaces. The external

el ectrodes conprise substrate |ayers, and sufface |ayers which are forned

Y NG oo nSeEaBlE, kiUt b b00 Sou AL AR 1 PRIE 6

shapeg. and are nore prefer or me mna, bod

covered with si 'éﬁg&@:&&ég%ﬂbes ?@8‘?’& agygh-£dpdner -ufr@tééze%%fgil (e dy

I nvention are set torth wth part arity 1n the appen cl ainms an
shoul d becone cl eangrisé OBueRRTERr Ad YO 4AE kiAW LLAL! @flich are
description of an enbodi nent of the invention given wth " reference to
the acconpanyi ngothédi BgsplBRify. DESCRI PTI ON OF THE DRAWNGS 15 Fi g.
1is an illustrative sectional view show ng a conventional plating
apparatus 1; §ig. 2 ishan itrsdulitiaig veosdels oprbferablghdavinancigierical
conventional plating apparatus 12; Fig. 3 is a plan view of a container 13
.shown in Fig. 20sBapes and are more preferably formed of alumina, or by

metal bodies covered with silicone resin.
The above and further features of the present
-invention are set forth with particularity in the appended
10 claims and should become clearer from consideration of the
following detailed descriptioh' of an embodiment of the
invention - given with reference to the accompanying
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
15 ‘Fig. 1 is an illustrative sectional view showing a
conventional plating apparatus 1;
Fig. 2 1is an illustrative sectional view showing
another conventional plating apparatus 12;
N\ Fig. 3 is a plan view of a container 13 shown in Fig.
20 2;
Fig. 4 is an illustrative plan view showing a flow
locus 30 of parts 3 and steel balls 4 in the container 13
shown in Fig. 2;

Fig. 5 is an illustrative sectional view showing the




-Fig. 4 is an illustrative plan, view show ng«a flow locus 30.of parts 3 and
steel balls 4 in the container 13 shown in Fig. 2; Fig. 5is an
illustrative sectional view show ng the 9 container 13, for |IIustrating
a problemin a plating nethod which is cgrried out with the plating
apparatus 12 shown in Fig 2; Fig. 6 is a”“sectional view corresponding to

Fig. 2, 5 f | ratyi ng pls 51 o] | t pLe

i nventi on; a%; %iﬁ% ;’3}33 'a E%I(.:t |lg'n q&ﬁ%ﬁméarg%ir%l rqu1 n%v}%'%tttln%f’
parts 3, st tﬁgﬁl Ngle | n o] %353%

cont ai ner 1§ﬁ%y théﬁ%ﬁgﬁlﬂz ﬁ%#%géasﬁgﬁanﬁﬁ %iéMyI%Ql%%ET LED DES&% PTION
OF THE EMBORINGMN 1 Fig 6z ghows a plating apparat_ us 12, which is
substantially simlar to that shown in Fig. 2. Thi s plating apparatus 12
i s adapted to carrigous asplaldeid ibnaletVinsly cobpgyspendifgpLeseily.
invention. Referring to Fig. 6, elenents corresponding to those shomn I n
Fig. 2 ar® dtowt ¢lilbgteatihgr a gpraeing metdiod sem¥sdying hehet picisare of
the plating apparatus 12 shown in Fig. 6, refer to the above description
with referenowentiogs.aixdto 4. 20 Referring to Fig. 6, a container
13 contains a

Fig. 7 is a sectional view for illustrating movements
of parts 3, steel balls 4 and insulating bodies 31 which

are made in a container 13 by the plating method shown in

10 Fig. 6. ™~
DETAILED DESCRIPTION OF THE EMBODIMENT. .

Fig. 6. shows a plating apparatus 12, which is
substantially similar to that' shown in Fig. 2. This
plating apparatus 12 1s adapted to carry out a plating

15 method embodying the present invention. Referring to Fig.
6, elements corresponding to those shown in Fig. 2 are
denoted by similar reference numerals. As to the structure
of the plating apparatus 12 shown in Fig. 6, refer to the
above description with reference to Figs. 2 to 4. o/

20 Referring to Fig. 6, a container 13 contains a
plurality of insulating bodies 31, in addition to a
plurality of miniature parts 3 and a plurality of steel

balls 4. The number of insulating bodies 31, which are

sufficiently larger in volume than the parts 3, is




plurality of insulating bodigs 31% in addition to a plurality of mniature
parts 3 and a plurality of steel balls 4. The nunber of insulating bodies
31, which are sufficiently larger in volune than the parts 3, is 10
properly decided in consideration of the dinensions of container 13, the
stirring state of the parts 3, and the like. The insulation bodies 31 are
preferably formed by balls of alumna, or iron balls which are covered with
5 i|icone resin. The insulating bodies 31 are not restricted to the
afore ntioned spherical shapes, but théCsame may have pol ygonal shapes.
.The mniature parts 3, such as nultllayer ceranlc capacitors provided with

ext er nal electrgg%%e DI Vg {0 g ,gxg ece Egvg qugtgs,gi ssyerak muto
not nore than mm arong-t he Tongest € ge§ nmult Il ayer ceram c

capacitors Gener %h'—&hawe 13peghbl gl_%w&y;eé b8 fneMathe of hesqhand,
the steel balls 4 have di améters of abouf 0.7 to 1.2 mm and specific -

gravity of about ;8e Whithg tRguidtingl BoUkati BY Hedi 88oB3d-hgve fhaned eps of
10 to 15 nm and speC|f|c gravity of 3 to 6. Thus, the insulating bodies 31
~are larger in vehune blFagit:heneespectiicyft paLls Gh1éﬁoélgstdﬂ@' Pogd swBsht he
'steel balls 4 and the insulating bodies 31, the steel balls 4 have the

| ar gest spacifi ei2@conegiragity, ©hel énshézpangsb8daasl Bhearaistbtat i ng bodi es
.31
5 restricted to the aforementioned sphsasrical shapes, but thes

same may have polygonal shapes.
The miniature parts 3, such as multilaysr ceramic

oxr

rh

capacitors provided with external elsctrodes 53,
10 example, mav have lengths of several mm to not moré than 1
mm along the longest edges. Such multilayer cesramic
capacitors generally have specific gravity of 3 to 6. On
the other hand, the steel balls 4 have dia meters of about
0.7 to 1.2 mm and specific gravity of about 8, while the
15 insulating bodies 31 have diameters of 10 to 15 mm and
specific gravity of 3 to 6. Thus, the insulating bodies
g 31 are larger in volume than the respective parts 3.
Among the parts 3, the steel balls 4 and the insulating

bodies 31, the steel balls 4 have ths largest specific

20 gravity, while the parts 3 and the insulating bodies 31
are substantially identical in specific gravity to each
other.

Referring to Fig. 7, the parts 3, the stesel balls 4
and the insulating bodies 31 flow along the flow locus 30

25 shown in Fig. 4, when the container 13 is supplied with



are substantially identical in specific gravity too each ot her. Referring to
Fig. 7, the parts 3, the steel balls 4 and the insulating bodies 31 flow

al ong the flow | ocus 30 25 shown in Fig. 4, when the container 13 is
supplied with [err] horizontal and vertlcal swing notions. At this tineg,
the insulating bodies 31 are introduced between the parts 3 and t he steel

ball's 4, which tend, dependent | y of. _each qther h h
Pnsulating. L%%%Egﬁzéﬁm%e% PEtECSRLPALEN By oREScw AT AOHISTR, (HRe -

i g
the otoel baheutebify i fed "k, ot Ruesd %’?&éeﬁglh%%é#%ﬁ%%t g,
1o be propeg! OGN 4eackh Queton POELT BULAILY 4 ddle SRORIT P

t he |nsulat|ng bo I es Being substantial Py ent’i ca
gravity to thgcRabtfies. aPBtthdig eru?é:timl&elﬁ ebea&te.s, 3 WHiGh tend to
gather on the central portion of t he cont ai.ner as shown 1n Fig. 5 Thus,

the partss3 aiBr&tegthycehéys m?aprbﬁu tdie L&@%&Q@@lﬁ@ﬂbﬁ SsPfr dinect |y
or through the steel balls 4 with a certain probability, whereby plating

films are fopartist® dndli thesatéalebhaler &.of Texiser idle @latis @emnd.the
Al t hough the present invention has been described by reference to a
speci fi ¢ enbsteebnbalils i4s apprioprdlagallyy flow along the flow locus 30
shown in Fig. 4, to be properly mixed with each other.
Particularly in this embodiment, the insulating bodies 31
10 being substantially identical in  specific gravity to the
parts 3 apply larger actions on the parts 3, which tend to
gather on the central portion of the container 13 as shown
in Fig. 5.
Thus, the parts 3 are electrically connected with
15 cathode members 28 directly or through the steel balls 4
with a certain probability, t;where_by' plating films are
formed to define surface layers of external electrodes 5.
Although the present invention has been described by
reference to a specific embodiment, it is to be clearly V
20 understood that the same is by way of illustration and
- example only and is not to be taken by way of limitation,
the scope of the present invention being determined only by

the terms of the appended claims.




20 understood that the same,is by way of illustration a‘a‘éianp+fb{n#gLiuL_
is not t-0 be taken by way of limtation, the scope of the venti on
bei ng determ ned only by the terns of t he appended clainB @ Eﬂ ” &”"ﬂ
L M S * CLAIMS: 1. A nmet hod of plating niature partg,

conprising: providing a container for containfng a plurality of 5

mniature parts to Eflﬂ ated, said container conprising a cathode

el ectt ode; prOV|drng—a—pTuraI|ty of electrlcally conductive bodies for
promotrng el ectrical COANGEkhOR hAl PRD: 53l CnfthDLekiE e pBatLS, 8l Netho
contained in said container, and sal ect rode; prOV|d|ng a
plurality of electébﬁﬁiiglﬁasulatlng bodi es being |l arger in volune than

said mniature parts; introducing said mniature parts, said conductive

bodi es and said insul atppgvhathgs icehtaidles coptcomediniiy a plurality of
positioning said.container in a plating. vessel containing a plating

sol ution; prayi di ngiAbatiipdepatecttode plated,astidi tbntaidepl adompyising
solution; appl yi ng reciprocating horizontal and vertical 20 angul ar
notions to said coateatkodposlectnedefn said
providing a plurélity of electrically conductive
bodies for promoting electrical connection between said
miniature parts, being contained in said container, and
10 said electrode;
providing a plurality of electrically insulating
bodies being larger in volume than said miniature parts;
introducing said miniature parts, said conductive
bodies and said insulaﬁing bodies into said container;
15 : positioning said container in a plating. vessel
containing a plating solutioﬁ; |
providing an.anode electrode in contact with said
plating solution;
— ' applying reciprocating horiiontal and wvertical
20 angular motions to said container positioned in said

plating vessel and passing an electrical current between

said electrodes .via the plating solution.

2. A plating method in accordance with claim 1,
wherein said conductive bodies have the largest specific
25 gravity among said miniature parts, said conductive
bodies and said insulating boaies, said miniature parts

and said insulating bodies being substantially identical



pl ati ng vessel and passing an electrical current._b odes
via the plating solution. 2. A plating nethod i njﬂiﬂ“ﬁ@‘ﬂnﬂ“mml aiml,
wherein said conductive bodi es have the |argest sp gravity
anong said mniature parts, said conductiye bodies and said insulating

bodi es, said miniature parts and said inSul ating bodies bei ng substantially

i denti cal En Fpgggghglgrg5§¥ t ¥ol @atACRLRkRer. 3. A plating nethod in
accordance with claiml whérein said n1n|ature parts are el ectronrc
parts each provided on its outer surfaces with.a plurality of 5 extéﬁﬁal

el ectrodes conprising substrate |ayers and surface |ayers, said surface

| ayers being farnedabplptahgngiethod ifA Rkabragniet kd€h igladerq danee, W th
claim 3, wherein said electronic parts are nultilayer ceramc 10

capacitors. 5. whefephateid mthhatiure pactsdamec elieictramippexed rpad ai m
wherein said insulating bodi es have spherical shapes. 6. A pl ating nethod
i n accordance mrpNided prcétisnputer sukrfiages vwktki @ spldralmtyl @ ng
bodi es are made of alum na. 7. A plating nethod in accordance with any .
of cl ai nsd external electrodes comprising substrate layers and
surface layers, said surface layers being formed by

plating.

4. A plating method in accordance with claim 3,
wherein said electronic parts are multilayer ceramic

10 capacitors.

5. A plating method in accordance with any preceding
claim, wherein said insulating bodies have spherical

shapes.

6. A plating method in accordance with any preceding
15 claim, wherein said insulating bodies are made of o

alumina.

7. A plating method in accordance with any of claims
1 to 5, wherein said insulating bodies are formed by

-metal bodies being covered with silicone resin.

20 8. . A plating method in accordance with any preceding
clain wherein said conductive bodies comprise steel

balls.




1 to 5, wherein said insulating #odies are formed by méfal bodies being
covered-with silicone resin. 20 8. A pl ating net hody l jit h
any precedi ng claimwherein said conductive bodies corrpr”lulﬁm“m Emﬂum
*C L M S * 14 9. A net hod substantially as described ferei i wit h*
‘reference to Figure 6 and 7 of the acconpan}ﬁng dr awi ngs.

. 9. A method substantially as described herein with
A ) '
reference to Figure 6 and 7 of the accompanylng

drawings.



