El ectrode Forming Apparatus for Chip Type El ectroni c Conponents BACKGROUND
OF THE | NVENTI ON 5 Field of the Invention The present invehtion rel ates
to an apparatus for form ng external el ectrodes on end portions of chip
type el ectronic conponents such as chip capacitors or- chip resistors. 10
Description of the Background Art In order to sinultaneously apply

el ectrodes onto end portions of a nunber of chip type electronic
conponents, a holding plate is generally enployed for elastically holding i
the chip conponents, as disclosed in U S. Patent 15 No. 4,395,6184. This {
hol di ng plate conprises a hard substrate, a thin flat plate portion whi ch
Is fornmed at a central portion of the substrate to be provided with a
nunber of through BmeesrqdewﬂdxmxﬂgkkpehaatmslﬁnﬂmﬂhMM|TﬂpesEé#D&ﬁﬁniqn
a concave portion defined in the flat 20 pl ate portion to be provided

w th recei vi ngolapbrentpassi ng through the elastic nmenber, in portions
corresponding to the through holes. In order to formexternal electrodes on
end portions BACEGROUNBNEENSHES  INVENEEPHI ng plate first receives the 25

chip conponents in the receiving holes to partially
Field of the Invention

The present invention relates to an apparatus for
forming external electrodes on end pertions of chip type
electronic components such as chip eapacitors or chip
resistors.
10 Description of the Background Art
In order to simultaneously apply electrodes onto end
portions of a number of chip type electronic components, a
holding plate is generally employed for elastically
holding the chip components, as disclosed in U.S. Patent
15 No. 4,395,184. This holding plate comprises a'hard
substrate, a thin flat plate portion which is formed at a
central portion of the substrate to be provided with a
number of through holee, a rubber-like elastic member
which is embedded in a concave portion defined in the flat
20 plate portion to be providedewith receiving holes, passing
through the elastic member, in portions co:responding to
the through holes. .
In order to form external electrodes on end portions
of chip components, the holding plate first receives the

25 chip components in the receiving holes to partially




upwardly project the sane. Then the holding plate is placed on and
carried by a conveyor to pass through a roll which is coated with el ectrode
paste, so that the electrode paste is applied to the projected portions of
5 the chip conponents. Thereafter the holding plate is carried by the
conveyor to a portion under heating neans for heating and drying the

el ectrode paste. In this case, however, the chip conponents whose upper end
portions are coated with the el ectrode paste are 10 _ directly carried

t onate t he heat FAHEFRaKs PTRi@ et (17099 e ARt PRste-SL8ad PRy ddus| v
fl ows down on thﬁ?side surfaces of the chip conponents during. suc

. h.
carriage. Ther Pb783C ePBcAAGIENTTHS S5 & FFBHRNAT | YR dPHSt FE=SUge 2 roll
surfaces of the chip conponents, .and shorts be_caused_15_ _,across the
external el ect r%}a’eg"?i +S{TEPR§§¢§8’&§’% (?Sjt%e“‘\ﬁe‘;{?asl’ tS¢ hioch%‘ﬁ “c&MSonent s are
1.6 mmin | engt for_ exanple, t.he _elsectrode w.dths_ - trolled_to
about 0.15 mng %%%“T%(geugglsi%gd l@hia]?pg'ﬁtﬁfg%eon}t%sh%r “%i%% i’gg &%Q.t" %nﬁp\ﬁ&rdl y

G rocted st cfuruheD. chAPEAIRIE | B AENGD spasSialysepibn adiere 10
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electrodes\Mtfkégﬂﬁégglng and drying the electrode pasté.
| In this case, however, the chip components whose
e upper end portions are coated with the electrode paste are
10 directly éarried toward the heating means, and hence the
electrode paste disadvantagéously flows down on the side'
surfaces of the chip components during.such carriage.
_Therefore; electrode widths are irregularized on the side
surféces-of the chip components, and shorts may be caused
15 across the extermal elect:odes if things coﬁe to the
worst. If thelchip cémponents are 1.6 mm in_length, for
example, the electrode widths must be c§ntrolled to apout
0.15 mm. When the undried chip components are carried in
the upwardly directed state, further, foreign matters such
20 as dust easily adhere to the.electrode surfaces, and it is
impossible to ﬁemove such foreign mat£ers.
SUMMARY OF.THE INVENTION
Accordingly, it is desirable to

provide an electrode forming apparatus for chip

25 components, which can form'elect;odes with uniform



- 2- el ectrode widths on the side surfaces of the chip coFrpo'nents whi | e
protecting el ectrode paste agai nst adhesion of foreign natters such as

dust, for. mngadirddy GRERheOONEnEs Jifdst alk€ageal idfy. cbe chin
According to one aspect of the present invention, there is provided an
el ectrode. for aonpapparait whiller fratdctd nexteleatredecpastes sgriamgk porti ons
of chip conponents said apparatus conprising: a dipping nmachi ne provi ded
with a di ppi n@dlessigin haof ngfaréefgn mahbersonsakchborsomdgtf,acefaw be |
coated in use with a thin filmof electrode paste and a npving portion iy
arranged abovéanufRehpping ol cFonpRneris motf safablei guabipvnents with
said end portions positioned in a downward direction into and out of said
di ppi n@ 15 Ve ARIFOXGERS 5P t%leaﬁﬁp?c§a13§. @%&?W%dsﬁ‘@‘%@%i d end
portions of said chj congoae ts; a driy_i ng f%rnaqe'for receiving said chip
component s wi tH&%E 2B PELEEONeRpELPEEEREE LTI IFGMARRAF 3F Yt N, and *
carrying the sane in its_intetior for continuously 20, . heat i.ng/ dryi ng
cai @ ond  pordHI GFREEBRAL S5 SEaABo G SR ARAE BRTe s CHEns for
horizontally t1 anslIld 09 8818 CHbBafPReNeNbapiklndd 9 £ Yipping
| machine provided with a dipping vessel having a
10 . horizontal bottom surface to be coated in use with .a
thin film of electrode paste and a mov_ihg portion
arranged above said dipping. veséel for 'mo'ving said
chip components with said end portions positioﬁed in -
a downward direction into and out of _said dipping
15 vessel thereby to apply said electrode paste to. said
end portions of said fchib cotnponen_té; a drying fuﬁ:nace
for 're'ceiving- said chip c'omponents with said end
porti'on's p'ositi'oned in a downward direction, and
carrying the same in its interior for continuously
20 heating/drying said ‘end portions of said chip
compohents; and conveyor means for horizontally o
trans'f'erring said chip components with said end
portions positioned in a downward direction, from said
dipping machine to said drying furnace.

25 According to another aspect of the present

invention there is provided an electrode forming
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portions positioned in a dowward direction, fromsaid dipping nmachi ne to
said drying furnace. 25 - According to another aspect of the
or

present inventiont E%b%riaf’cdy opbHedan eb&ksreie: § OFBNG:Ghmind PRS- O

chi p conmponents for m ng external €lectrodes on projected portions of

chi p conponents bei @gekelrddds somopdbigcheal porklichsARr S eompbnehts a
di ppi ng machi ne provided with a di pping 5 vessel having a horizontal
bott&gysurface bei nppedert echelid h y t han holdimd eptatéepdespndt eapparatus
chucKrng portion arranged above said dipping vessel for horizontally
chucki ng sai d hol di complrtsdrige doiparicigy mpchiiaet pravddeld gichnpodeppinand
vertically noving the 10 sane thereby applying said el ectrode paste to
sai d project&d port vessedf haxiidgachi horbnpotehthnt tonrsrinfadeubedng toated
recei ving said holding plate, holding said chip conponents to downwardly
direct electrode suMi&des t RBiBofilahPkaelgrigodacpaste iand ta chucking

I nterior for conti nyously heating/drying | said electrode surfaces of
sai ¢ chip conponent ®BELMR harFaggathi AR Rl at @iPRbAT cowesel néans

for horizontally transferrin ai hol di n Late, . hol di.n
! y %o%izoﬂtéif; chuc iné ga£ﬁfhoiding'ﬁl£%e to downwardly

project said chip components and vertically moving the
10 same thereby applying said electrode paste to said
projected portions of said chip components; a drying
furnace for receiving said holding plate, holding said
chip compoﬁents to downwardly direct ' electrode
surfaces thereof, énd ‘carrying the same in its
15 interior = for continuously heating/drying said
electrode surfaces of said chip components being held
by said holding plate; and conveyor means for
" horizontally transferring said holding plate, holding
said chip components to downwardly direct said
20 - electrode surfaces, from said dipping machine to said
| ‘drying furnace. |
Preferably the drying furnace comprises a rotor
which is intermittently rotated while supporting a
piurality of holding plates, means for heating and
- . 25 drying electrode surfaces of chip components held by

the holding plates which are supported by the rotor,
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said chip conponents to downwardly direct said 20 eLecErode surf aces,
fromsaid di pping machine to said drying furnace. Preferably.the drying

furnace conprig@sng E8FOHnMHoGUdihig MY Mdl&MMd YpLat éée@n‘élmﬂaﬁ Swpporting
a plurality of holding plates, nmeans for heating and 25 rying

el ectrode surfages ehechigraonpangénineahel dEdy ékerdetiihgg thleatdsiedi ch are
supported by the rotor, 4  means for introducing the holding plates one
by one into theolding, phateseans bproeet faomi bhet hetdried hol ding plates
one by one fromthe rotor. According to another aspect of the present 5%
invention, there iAcpendingd toneatethefr faspecl exf erte dapeesemtles on
projected portions of chip conponents conprising the steps of: dipping
downwardl y pr oleeenmgopor thhare ofischPpotbdeénent Jiethosd dPfpi Frrmingel
havi ng a horizontal bottom surface coated in 10 ~use with a thin film
of el ectrode prxternalh&lasrzgdns i A eredererdr s tiens eferfyiro said®
projected portions of said chip conpgonents; tr nz%errin aid ch

conponents t COBPORRYF RSO RS IWRELPE Rhi rifHRRTH ‘%‘?"&]"V&’E portions

of the chip C%gggﬂggéfng portions of chip components in a dipping

-vessel having a horizontal bottom surface coated in-
10 use with a thin film of electrode péste, thereby
~applying said electrode paste eveniy.to said projected
portions of said chip components; transferring said
chip components. to a drying apparatus whilst
maintaining projected portions of the chip components
15 coated with electrode paste in a downward direétion}
and conveying the chip components within the interior
of the drying apparatué to heat and dry continuously
the electrode paste applied to the chip end portions
of the components; |
20 In an embodimeht of ﬁhe invention, a holding
plate first receives the chip components in its >
receiving holes to partially downwardly project the
same, and is tﬁen set in the dipping machine. The
dipping machine horizontally chucks the holding plate
25 with the chucking portion. The.dipping vessel, whose =

bottom surface is coated with a thin film of electrode

5



15 coat ed W|th el ectrode paste in a downward direction; and conveyi ng
the chip conponents within the interior of the drying apparatus to heat and
dry continuously tlpastiect rictle sedst endepl | et ochhekthg p otk joor t | onSThaf

t he conponents. 20 I n an enbodi nent of the invention, a holding
plate first recei vehudelngi possiponehs s downwasdlyceneved K6l ebripg the
partially downwardly project the sanme, and is then_set in_the dipping
machine.  The dip WW%&%??%B%@aPP‘?téﬂBEkgft kbeh GhdPn FIIE

t h=fhe chucki t Th wh bot t f i
bout ot i Lh o S PPty Sentage, HiBB The) eitom D8RG GRTLRY by
hucki Th rt d dl d tg b
o i Do L0 rpese 10%#%%?#‘#%@5 bitadd .Vaﬁ”‘él%%@rﬁ D et e
bot t f f th
Gpver dl y moved, “so Thathe priroae%'—y%%?qe.%tnls“%% ) RO | ©
coated with the el ea%{%"@% k3 t%ﬂﬂ“tﬁ%”%f@%tié&% 5 %S with TR&ndtfH ng

pl ate chucked by ing portion 1s trans to the conveyor

means 10 - and g the iy L TANRC 1 atd NEHHKEH nNagfe
recei ves the hol ding plateﬂé?dlngthe chip igcPlate By

chucking portion is transferred to the conveyor means

e

10 and carried into the drying furnace. The drying
_ furnace receives the holding plate holding the chip
W
components,
L‘(.
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conponents, havi ng downwardly directed el ectrode surfaces, for
continuously heating and drying the sane. Thus, the el ectrode surfaces can
be efficiently dried with no long waiting tine, dissimlarly to batch
processi ng. Thus, the 5 chip conponents are carried fromthe dipping
vessel to the drying furnace while dowwardly directing the el ectrode
surfaces, whereby the el ectrode paste will not flow down on the side
surfaces of the chip conponents to irregularize the electrode widths. . _
Further, the 10 downwardly directed el ectrode surfaces are protected i
agai nst adtssinn dbdwhwaedip dareetedsedkcisatistsurfadms gi ialbove descri bed,
the drying furnace preferably conprises an intermttently rotated rotor,
whi ch can carppioreows by uheatingoandofayaggpititeessamgi s sus, kbeor is

st opped when the holding plates are introduced into the same one by one by,
i nt roduct ieeGRERde SRrEpcencChBl BRngifRsien e 4 keddGtEl, DPheORGt or i s
rotated at a constant pitg¢ch, . to. dry the el ectrode surfaces of the cgip -
conponent ¥HHPHyEIRR, LI PRELES T Ra _ﬁtﬁé‘ BRARISTI - RBUPv g Sones |
of a_prescribed tenperature.. After the_el ectrode surfaces ar 0 etely
Qi 68 LT RHPIRERES. BFe BREFACHoATH (S GHBBLA] ereRhsEo the

drying furﬁace while downwardly direCting'the~electrode |

surfaces, whereby the electrode paéte will not £low down
on the side surfaées.df'the chip'components to B,
irregularize the electrode widths. Further, the
10 downwardly direéted electrode surfaces are protected
against adhesion bf foreign matters such as dust.
As hereinabove described, the dryiﬁg furnace
preferably comprises an intermittehtly rotated rotor,
which can support a plurality'of'holding plates. This
15 rotor is stopped when the holding plates are ihtroduced
into the same one by one by introduction.means. After the

holding plates are introduced, the rotor is rotated at a

constant pitch, to dry the electrode surfaces of the chip o/
¢omponen#s held by the holding plates passing through

20 : heating zones of a prescribed temperature. After the
electrode surfaces are completely dried, the holding
plates are extracted'ﬁy the extraction means. v

The conveyor means

can be arbitrarily formed by means comprising a carriage -

25 table which is mounted on a nut member engaged with a ball
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The conveyor neans can be arbitrarily fornmed by neans conprising a carriage
25 tabl e which is mounted on a nut nenber engaged with a ball Screw
for receiving the holding plate on the carriage table and carrying the
same, neans for receiving both side portions of the holding plate on a pair
of carriage belts and carrying the sane, or the like. 5 The

el ectrode surfaces are downwardly directed when the chip conponents are
carrired from the dipping vessel to the drying furnace, to cause no drip of
thelel'ectrode pasee. foFhuscdilv:im; pussiid &iny ahilate chi pheoopomert® havi ng
uni form 10 el ectrode wdths. Further, the electrode paste is protected
agai nst adhesi aabag éndeb@mnyﬂnguthenﬂamak;mhﬁns Sonceechbvahgcbotie side
surfaces are downwardly directed. In addition, it is not necessary to
invert the 15 pohtLdhsgogl athe foldiag ywivke fen sarpain Qflecclry'?-ﬁgef bed&se
af ter dipping, whereby workability is |nproved and no vibration is applied
to the hol di ngaptatar=yéngasde s@menclamaiicont ik - dr oppage of the chip
conponents. Above and further features of the invention are set forth wth

particul abity |ntf¥héugxggkgbagajns and shoul d

surfaces are downwardly directed when the chip components
are carried from the dipping vessel tc the drying furnace,
to cause no drip of the electrode paste. Thus, it is
KJ‘ possible to obtain chip components having uniform

10 eleétrode widths. Further, the electrode paste is
protected against adhesion of fore;gn matters such as
dust, since the electrode_suriaces are downwardly
directed.

In addition, it is not necessary to invert the

15 holding plate for carrying the same to the drying furnace
after dipping, whereby workability is improved and no
vibration is applied to_the holding plate, to cause no

o inclination nox droppage of the chip components.
Above and further features of the invention are set
forth with particularity in the appended claims and should

20 become clearer from consideration of the following detailed
description of an embodiment of the invention given with
i reference to the accompanying drawings. .
BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a plan view schematically showing an

g



becone clearer from consideration of the follow ng detail ed description of
an enbodi nent of the invention given with reference to the acconpanyi ng

drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 25 - Fig. 1 is a plan view
schematically showi ng an el ectrode form ng apparatus enbodying the
present invention; Fig. 2 is a sectional view of an exenplary holding plate
which is enployed in the electrode form ng apparatus 5 shown in Fig. 1;

Fig. 3 is a side elevational view of a |oader which is included in the _

el ectrode {o%n1ggeapgg&a#§iﬁ_ wﬂ%|q%Féﬂb°&ng%g 4-is a front elevatloﬁek

view of a~tfHprn 'S I'n ed in the electrode formng

appar at us,. I g | 5 is an enlarged sectional view taken al ong
the lie VrﬁQVSPeéng qv£n€Fq§gg 6 is a plan vi ew schematical |y showi ng an

15 el ectrodg;forgi g aPRAA;! lb%z-?'f Ak heE Sﬁbeﬂéﬂﬁﬁl&v%f HéwaiHgsent

I nvention. DETAILED DESCRI PTI ON OF THE EMBODI MENTS Fi s a general Vi ew

show ng a9 2pPagRieEE £9" employed in the electrode forming apparatus
5 shown in Fig. 1; |
Fig. 3 is ‘a side elevational view of a loader which

is included in the electrode forming apparatus shown in

Fig. 1;
Fig. 4 is a front elevational view of a‘dipping b
10 machine which is included in the electrode forming
apparatus shewn'in'Fig. 1; |
| Flg 5 is an enlarged sectional view taken along the
lihe V - V in Flg 1; and
Fig. 6 is a plan view schematically showing an
15  electrode fbrming'apparatus of another |
'embodimeﬂt'of the preéent'inventien.
__ DETAILED DESCRIPTION OF THE EMBODIMENTS -
Fig. 1 is a general view show1ng an apparatus for | -’
manﬁfacturing chip cpmpdnents, which is_formed by an
| 20 introducer 1, an insertion/transfer pfess_z;.an.e#traction__ “
press 3, and an electrode forming apparatus 4 |
embodylng the present invention. _ . %

The introducer l, which is adapted to bring chip
compenents B into contact with upper surfaces of receiving

25 holes 2, being provided in a_holdihg plate A (see Fig. 2),
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manuf acturi ng chi p conmponents, which is formed by an 20 I ntroducer 1, an
insertion/transfer préss 2, an extraction press 3, and an el ectrode fornng
apparatus 4 enbodying the present invention. The introducer 1, which is
adapted to bring chip conponents B into contact wi'th upper surfaces of

recei ving 25 holes [err] being provided in a holding plate A (see Fig.

2), _ sets a guide plate (not shown), having through holes corresponding
to the receiving holes [err], on the holding plate A Then the introducer 1
pl ace€ a nunber of chip conponents B on the guide plate at random and
downwardly 5 vacuum sucks the sanme with vibration, thereby introducing

the chip conpeeant @ Buik Pla®ee (ndito shidem!))r hasiingokdgotght Relaki de plate.
U.S. Patent No. 4,395, 184 discl oses an exanple of such an introducer 1. The

i nsertion/trardrfesporiiing rec aheereided vinigdholes a, pl ot ethedeoldixggt he
chip conmponents B in the through holes and the holding plate Ain an

over |l apped mapleite Ad MHERE thiehdnthicdueedPdn@liased &r atmbee bifr ehdp hol es
into the receiving holes [err] with press pins. At this tinme, the chip

conponent s B arompwavenita 1By ompvhied gy igieo pdatted aftr aam@idm, andedpeneardily
holes [err]. Then the electrode form ng apparatus 4 forns el ectrodes on
t he proj éct ed yagnaumeeiakis the same with vibration, thereby introducing
| | the chip components B one by one inﬁo-the throﬁgh holes of
the guide plate. U.S. Patent No. 4,395,184 discloses an
KQ‘ example of such an intfoducei'l.
‘The insertion/transfer pr;ss 2 receives the guide
10 plate receiving the chip components B in the through holes
and the holding plate A in an overlapped manner, and
pushes the chip components B from the through'holes into
the receiving holes a; with press pins. At this time, the
chip components B are partially upwardly projected from
i5 the receiving holes a;. Then the electrode forming

apparatus 4 forms electrodes on the projected portions of

. the chip components B, and the insertion/transfer press 2

- transfers the chip components B from the holding plate A
‘to another holding plate A. This operation of thé

- 20 insertion/transfer press 2 is described in U.S. Patent No.

. 4,664,943, for example. |

Thereafter the electrode forming apparatus 4 forms
electrodes on other end portions of the-chip 6ompbnénts B,
and the extraction press 3, which is similar in structure
25 - to'ﬁhe insertion/transfer press 2, extracts the chip



the chip conponents B, and the insertion/transfer press 2 transfers the
chip conponents B fromthe holding plate A to another holding plate A
Thi s operation of the 20 insertion/transfer press 2 is described in U S.
Pat ent No. 4,664,943, for exanple. Thereafter the el ectrode formng
apparatus 4 fornms el ectrodes on other end portions of the chip conponents
B, and the extraction press 3, which is simlar in structure 25 to the

i nsertion/transfer press 2, extracts the chip conponents B fromthe . °
hol ding plate A, to conplete the series of steps. The holding plate A MRy
"be manually carried fromthe introducer 1 to the insertion/transfer press

2, fromt h%o’ﬁl]ponéh%%e@t-if&%i‘t&@ﬁﬁldﬁh@%:l%ﬂeoﬁ,h%ge%%ﬁﬁ}g@% fepem ng

apparatus 4, fromthe el ectrode form ng apparatus
i nsertion/ igedigfceofPstepss, and fromthe el ectrode formng apparatus 4 to
the extraction press 3, or by a robot. Aternatively, carriage neans such
as conveyors nayrhee htldingpplatded matywden ranted 1yp caratiesle £rokhehel ect r ode
form ng apparatus 4 conprises a |loader 5 for storing a plurality of holding
pl ates A, \imitgiedmcen dcdiovddel dgmeritd onftaanisder paesise2 ,pifzom Thet o '
downwardly direct the projected portions of the chip
5 insertion/transfer press 2 to the electrode forming
apparatus 4, from the electrode forming apparatus 4 to the
‘insertion/transfer press 2, and from the electrode forming
apparatus 4 to the extraction press 3, or by - a robot. o’
Alternatively, carriage means such as conveyors may be
10 provided between thése‘apparatuses.

- The electrode forming apparatus 4 comprises a loader
-53for_storing.a'plurality'of holdingfplates A, which are
received from the insertion/transfer press 2, to
downwardly direct the projected portions of the chip

15 components B, a dipping machine 6 for receiving the
-holding plates A one by one from the loader 5 and
performing prescribed dipping, a conveyor 7 for . = =~
‘discharging the dipped holding plates A one by one from
the dipping machine 6, a drying furnace 8 for heating and
20 - drying electrode surfaces of the chip components B being . .
held by the holding plates A, a reversibly drivable
introduction/extraction conveyor 9 for transferring the
holding plates A from the conveyor 7 to the drying furnace
- 8, a transfer: conveyor 11 for transferring the dried

25 holdingjplates A from the introduction/extraction conveyoxr
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15 conponents B, a dipping machine 6 for receiving the holding plates A
one by one fromthe | dader 5 and perfornming prescribed di pping, a conveyor
7 for discharging the di pped holding plates A one by one fromthe dipping
machine 6, a drying furnace 8 for heating and 20 dryi ng el ectrode
surfaces of the chip conmponents B being held by the holding plates A a
reversibly drivable introduction/extraction conveyor 9 for transferring the
hol diig pl ates A fromthe conveyor 7 to the drying furnace 8, a transfer
conveyor 11 for transferring the dried 25 hol ding plates A fromthe

I ntroduction/ extracti on conveyor 9 to another conveyor 10, and two
unl'oaders 12 fog ES”HﬁbﬁhéEYCéﬁGé¥89 10¢ BRAJLRE BhRb&defsCRRrESH ON the
conveyor 10. As shown in Fig | oader 5 conprises a pair of 5 rack

frages 13 for veempeghky1yo¥86kyngUpREr holdiAgPplatest X Sdrpdedi 68 Bhates A
in a paral l el manner, and a conveyor 14 which is horizontally arranged

bet ween t he racbohveybs 18. As shown in Fig. 2, each holding plate A holds

a nunber of chip conponents B to partially 10 downwar dl y project the

sane. The rack franBs sBowneint BpgisdlythevidadennStcoppruisesha paidi of

plates A oge bY 00k Plamas 13 For vertically movably supposting a = -
plurality of holding plates A in a parallel manner, and a
conveyor 14 which is horizontally arranged between the
W rack frames 13. As shown in Fig. 2, each holding plate A
‘holds a number of chip compoﬁents B to partially.

10 downwardly project the same. The rack frames 13 are
stepwisely moved down to place the holding plates A one by
one on the conveyor 14. The conveyor 14 carries the
holding plates A to the dipping machine 6, which is-
located in a direction perpendicular to the pléne of Fig.

15 3.

As shown in Fig. 4, the dipping machine 6 is formed
by a dip_head driving portion 22 which is fixed to a
dipping machine body 20 through supports 21, a supply
'_conveyor 23, a discharge conveyor 24, a dipping vessel 25,
. 20 rand a blade portion 26. In the dip head driving portion.'
22, a chucking.portion 27 for chucking both sides of each
'holding plate A is vertically movably supported by a
vertical shaft 28. The supply conveyor 23 and the

- discharge conveyor 24, which are adapted to rightwardly

25 carry each holding plate A in Fig. 4, are movable to such

{



hol ding plates A to the dipping machine 6, which is located in a direction
perpendi cul ar to the plane of Fig. 15 3. As shown in Fig. .4, the dipping
machine 6 is formed by a dip head driving portion 22 which is fixed to a

di ppi ng machi ne body 20 through supports 21, a supply conveyor 23, a

di scharge conveyor 24, a dipping vessel 25, 20 and a bl ade portion 26.
In the dip head driving portion 22, a chucking portion 27 for chucking both
sides of each holding plate Ais vertically novably supported by a verti-cal
shaft 28. The supply conveyor 23 and the discharge conveyor 24, which afGs
adapted to rightwardly 25 carry each holding plate Ain Fig. 4, are

nmovabl e 10 Gk i onsPWalt! UpDel PortAkAs RALTRFS a??@:’c%% FWRTO¥MeACH
ot her as shown by two-dot chain'lines in Fig. 4. After the conveyors 23 and

24 are noVeE: ishowWiC byD@siol-ders chiaie Nahdisndnplrdige 4. s Afaigr athe 0 a
position across the 5 conveyors 23 and 24. Then the chucking portion 27
I s downwar dlopveyoed 23 aasl 24 a@rec movied ol duch posticibnsyhibhle i s | ocated-
across the conveyors 23 and 24. Thereafter the conveyors 23 and 24 are .
noved back heddimg pdeitel dndssicemried &6 iad posigdonamenass dlecki ng portion
10 527 CQ%%&%@%r%hgah%L%i3%.p'%%%ﬁAtii;@%ﬂ?ﬂiﬂg“}&Qﬂﬁ%ﬂjg3 is
downwardly moved to easily chuck the holding plate A,
which is located across the conveyors 23 and 24. |
‘Thereafter the conveyors 23 and 24-are moved back to the (-
positions shown by solid.linés, and the chucking portion
10 27 chucking the holding plate A is moved down into the
. dipping vessel 25, for .prescribed dipping. The holding
plate A may be provided-with grooves a, (see Fig. 2) on
shorter edges thereof for receiving forward end portions
of ‘the chucking portion 27, so ihat the chucking portion
15 27 will not hinder the dipping operation but_eleétrodes o
éan be uniformly éppliéd'to-the chip components B.
The bottom surface of the diPPing vessel 25:is in the -
form of a horizontal container, and thé blade portion 26
-~ is movable across the dipping vessel 25 perpendicularly to
20  the plane of Fig. 4. A sméll-clearance-iS'defined between
the lower edge of fhe blade portion 26 and_the bottom
surface of the dipping veSsel_zs; so that.eiectrode paste
" is applied onto the bottom surface of the dipping vessel
25 iﬁ the form of.a thin film and excess paste is scrapéd

25 off by movement of the blade portion 26.  The chip
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di ppi ng vesseéel 25, for prescribed di pping. The holding plate A may be
provided with grooves'[err] (see Fig. 2) on shorter edges thereof for
receiving forward end portions of the chucking portion 27, so that the
chucki ng portion 15 27 will not hinder the dipping operation but .

el ectrodes can be uniformy applied to the chip conponents B. The bottom
surface of the dipping vessel 25 is in the formof a horizontal container,
and .the bl ade portion 26 is novable across the dipping vessel 25

per p&fdi cul arly to 20 the plane of Fig. 4. A small clearance is defined
bet ween the | ower edge of the blade portion 26 and the bottom surface of
the di ppi ng vessebmpbneits  Badre &5 tprakisah dqrinstamhe & taoin stir€aket bdm
surface of the dipping vessel 25 in the formof a thin filmand excess
paste is scrapedtRé dippifgbyeserkn2fithEt tthe Hhidknesst odn the. appddedhi p
conponents B are so pressed against the bottom surface of the dippin%
vessel 25 that t@&dechredacpastd diweciply idef e qlarsrpde: wigdithsc ofy the
defiines el ectrode wi dths of the chip components B. Even if %EF portions of
the chip 5 cofRSRCAPBPENSRET Bt e BT MY HeRe RFELRG R e[é’?ﬁ"? of the

adj ust od ihen t hEOBPOPERERIE R 1R EEh O R FRTAASE THE ol oof st ace
Qf_the Qipping Vﬁgigkng plate A are dispersed in length, such disperse&
lengths are adjusted when the projected portions are
&/' ' pressed against the bottom surface of the dipping vessel
25 to be coatéd with the eleétrode paste. Thus, it is
10 possible to obtain uniform electrode widths.
| When the dipping operation is completed, the chucking
portion 27 is upwardly moved beyond the conveyors 23 and
24, which in turn are moved to the approaching positions
so that the chucking portion 27 places the holding plate A
15 across the conveyors 23 and 24. Then the conveyors 23 and
24 are driven at the same speed, to transfer the holding
plate A to the subsequent conveyor 7.

The conveyor 7 carries the holding plate A, holding

the chip components B to downwardly direct the electrode
'_ 20 surfaces, along the direction of the arrow shown in Fig.i
toward a position immediately in front of the drying furnace
8 through the introduction/extraction conveyor 9. A pair of
introduction and extraction arms 30 and 31 are provided
immediately in front of the drying furnace 8. These arms
25 30 and 31 are integrally reciprbcable along a shaft 32

e



25 to be coated with the el ectrode paste. Thus, it is 10 possible to
obtain uniform el ectrode w dths. Wen the di ppi ng operation is conpleted,

t he chucking portion 27 is upwardly noved beyond the conveyors 23 and 24,
which in turn are noved to the approaching positions so that the chucking
portion 27 places the holding plate A 15 across the conveyors 23 and 24.
Then the conveyors 23 and 24 are driven at the sane speed, to transfer the
hol ding plate A to the subsequent conveyor 7. The conveyor 7 carries the ‘.
hol ding plate A holding the chip conponents B to downwardly direct thex§w
el ectrode 20 surfaces, along the direction of the arrow shown in Fig.1

toward a pesiskhods! BRRA13kl Lo AnE eBnvRlyokhS, dekiangpleipage & through the

i ntroduction/extraction conveyor 9. A pafr of 'introduction and extraction
arns 30 angwdhgabePa®vudednemshaifal 32 | rhkr @RinsoB30t Aaddayi agef ur nace 8.

These arns 25 30 and 31 are integrally reciprocable along a shaft 32
whi ch i s pgeakallyo lokatedn ity apwarddyd swingiaky pdstitdapise nakotb t he shaft
32. The arnms 30 and 31 are generally located in upwardly sw ngi ng .
posi tions datetrdemret enifthr €he hioldiaghplditegdpl whdch ishicalrriedchyried by 5
the conveyor 9. Wen the holding plate Ais carried to the position :
i mediBat el hien conyewost St-he Wivepi kyef hoddéagsplate A is carried to
the position immediately in front of the drying furnace 8,
the arms 30 and 31 éwing downwardly to positions along the
conveyor 9. Thus, the holding plﬁte A is held between the v/
arms 30 and 31. Then the shéft 32 is frontwardly moved so
10 that the holding plate A is pushed by the introduction arm
30 and inserted into an- inlet/outlet port 40 of the drying
furnace 8. At this time, the c0nveyoi 9 is preferably
driven in synchronization with the introduction arm 30, so
_ that no unwanted vibration is applied to the holding plate
15 A.
As shown in Fig. 5, the drying furnace 8 comprises
the inlet/outlet port 40 opening perpendicularly: to the | o
- plane of Fig. 5, a rotor 42 w@ich-is fotatable about a
- horizontal shaft 41, a motor 43 for intermittently
20 rotating the rotor 42 at a constant pitch, a plurality of
heaters 44 provided in the iﬁterior of tﬁe.fufnace 8, fans
45 for circulating heat generated by the heaters 44 and
diaphragms 46 dividing the interior of the furnace 8 into
a plurality of heating zones. The rotof 42 has a

25 plurality of radial vanes 47, each of which is provided -
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the arns 30 and 31 swi,ng dowmmwardly to positions along the conveyor 9.

Thus, the holdingplate Ais held between the arnms 30 and 31. Then the
shaft 32 is frontwardly noved so 10 that the holding plate Ais pushed
by the introduction arm 30 and inserted into an inlet/outlet port 40 of the
drying furnace 8. At this time, the conveyor 9 is preferably driven in
synchroni zation with the introduction arm 30, so that no unwanted vibration
is apptied to the holding plate 15 A. ‘As shown in Fig. 5, the drying
furnace 8 conprises the inlet/outlet port 40 opening perpendicularly to the
plane of Fig. 5, a rotor 42 which is rotatable about a horizontal shaft 41,
a notor 43 for iwiehnat paikl gf2@nwardoinsengibhegrodves 487at arhernssébding
pitch, a plurality of heaters 44 provided in the interior of the furnace 8,
fans 45 for circplatend, hwhicheher puebedyinhe hbeat inletloutletli puit agdsby6
dividing the interior of the furnace 8 into a pIuraIit{ of heating zones.
The rotor 42 hasthe28ntrogngtipnt ermf 3Padial honheentgllyainserted thtosthe
provi ded with a pair of inward insertion grooves 47a. The _hol ding plate
A, which i s pushdasprtéorhgrpaves/ ddel ef Ppovena204hycercespRRrOiRGEtFONthe m

30, is horizontally i ser&ed into the insertio giooves 47a of a vane, 47
cor r espondi Ag tolPKSt outlet port 40. -Since the lower surface, exposing

the electrode surfaces, of the holding plate A thus
inserted in the grooées 47a is opened, the chip components

K,/ tB will not come into contact with the vane 47, and
excellent air permeability is attained.

10 - The holding plate A thus held by the vane 47 is
rotated by 360° to pass through the five heating zones,
whereby the electrode pasté applied to the chip components
B is dried. When the dried holding plate A reaches the
inlet/outlet port 40, the extraétion arm 31 is leftwardly

15 moved in Fig. 1 to push the holding pléte A onfo the
introduction/extraction conveyor 9. Then, the arms 30, 31

. swing upwardly. The conveyor 9, which is reversibly
drivable, is preferably leftwgrdly driven in Fig. 1 ih
synchronization with the extraction arm 31. The holding

. 20 plate A thus placed on the conveyor 9 is reversely

transferred toward the dipping machine 6, and stopped at a
position under the transfer conveyor 11. The transfer |
conveyor 11 grasps the holding plate A with a hand 50, and
transfers the same to another conveyor 10. The transfer.

25 conveyor 11 can be formed by a well-known uniaxial unit,
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5 inlet/outlet port 40. Since the |ower surface, exposing the el ectrode
surfaces, of the holding plate A thus inserted in the grooves 47a is
opened, the chip conponents B wll not cone into contact with the vane 47,
and excellent air pernmeability is attained. 10 The holding plate A
thus held by the vane 47 is rotated by [err] to pass through the five
heating zones, whereby the el ectrode paste applied to the chip conponents B
is dried. When the dried hol di ng plate A reaches the inlet/outlet port .40,

r.

the extraction arm31 is leftwardly 15 nmoved in Fig. 1 to push the Ry
hol ding plate A onto the introduction/extraction conveyor 9. Then, the ar ns

30, 31 swi RéhiuRaiHY \hant'S(C QAEHY £Ormell BF ias welekabhhy cHﬁbMﬁHJ;e
preferably leftwardly driven in Fig. 1 in synchronization with t

extracti on sgdhahlisnl FohdiclidingZ®oth plides Aft the hbadédgoplabe nonveyor 9
is reversely transferred toward the di ppi ng machine 6, and stopped at a °
posi ti on urideyo tilme thisn sfeaye c diecholdihg PReter Anshar beomedjabl¥l grasps
the holding plate Awith a hand 50, and transfers the sane to anot her
conveyor - 1hupked righ sthe gg@ovescgﬂvmrfq@g@mlbesi@e neRr£aces wel | - known'
uni axi al unit, whil e the hand 50 can be fornmed by a well-known chucklng
mechar® sm f"é#erfﬂﬂﬁ:l-l ng both sides of the holding plate A

After the last one of the dried holdlng plates A is
raised up by the transfer conveyor 1l1. from the.
introduction/extraction conveyor 9, subsequent undried Q;
holding plates A are transférred from the conveyor 7 to
10 ‘the introduction/extraction conveyor 9, and inserted into:
the drying furnace 8 by the introduction arm 30.. After
the dried holding plates A are extracted, rotation of the
drying furnace 8 is stopped until the undried holding
- -plates A are introduced.
15 : The holding-plates A are carried on the conveyor 10
- in the direction of the arrow in Figure 1, and successively
stored in the unloaders 12. The unloaders 12, which are 5;;
.absolutely similar in structg;é to the loader Sf'stepwisely
move up the holding plates A, whichare received from the
20 conveyor'10; one by one in a reverse manner to the loader 5. .
When the holding plates A are stored in all rack frames, the
unloaders 12 are-aﬁtomatically stopped.
The drying furnacé employable in the present -
invention is not restricted to the aforementioned one,

25 = which is adapted to dry the electrode paste during
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Also in this case, the holding plate A can be reliably chucked if the
grooves [err] are-forned on side surfaces 5 thereof. After the | ast one
of the dried holding plates Ais raised up by the transfer conveyor 11.from
the. introduction/extraction conveyor 9, subsequent undried hol ding plates
A are transferred fromthe conveyor 7 to 10 t he introduction/extraction
conveyor 9, and inserted into the drying furnace 8 by the introduction arm
30. After the dried holding plates A are extracted, rotation of the drying
furnacé 8 is stopped until the undried hol di ng plates A are introduced. 15
The holdlng plates A are carried on the conveyor 10 in the direction of the
arrow in Flgureréta%EQnSBQCQ%%“VﬁhH i&%%ﬁﬁeﬂnw£ﬂﬁ HnEBEQShSiﬁie ? let
unl oaders 12., which are absolutely Simlar in structure to the

st epwi sely nnvep@ gtt.he holding plates A whichare received fromthe 20
conveyor 10, one by one in a reverse manner to the |oader 5. Wen the
hol di ng pl ates A ar eFigor 6d showal anr etleckirades forhéngnhppadeasus?aacerding
autaomatical ly stopped. The drying furnace enployable in the present

i nvention i s nottor espthereambodiiivendf ofetbet preeentnénvédftionwhi Beferring

adapted to dry the el ectrode paste during
to Fig. 6, a drying furnace 60 is provided with an inlet

61 and an outlet 62 in positions symmetrical by 180° to
each other, for drying electrode paste during rotation by
N 180°. The inlet 61 and the outlet 62 are provided with an
" introduction arm 63 and an eitraction arm 64 respectively.
10 The internal structure of the drying furnace 60 is similar
" to that shown in Fig. 5, except for the heaters 44 and the
fans 45 provided in the lower portion. Although.the lower
half of the drying furnace 60 cannot be effectively
utilized in this case as compared with the drying furnace -
15 8 shown in Fig. 5, it is possible to easily confirm
finished states of electrodes since a holding plate A
received in a state downwardly directing electrode
surfaces is extracted from the outlet 62 in an upwardly
directed state. Further, the introduction/extraction
- 20 conveyor 9 and the transfer conveyor 11 can be omi;ted to
siﬁplify the apparatus, while the holding plate A may not
be reversely carried nor transferred, to reduce the ﬁime
therefor.
The inlet/outlet port as well as the inlet and the

25 outlet of the drying furnaces shown in Figs. 1 and 6 are
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rotation by [err] and provided with a conmon inlet/outlet port. Fig. 6
shows an el ectrode forni ng apparatus according to another enbodi ment of the
present invention. Referring 5 to Fig. 6, a drying furnace 60 is
provided with an inlet 61 and an outlet 62 in positions symetrical by
[err] to each other, for drying electrode paste during rotation by [err].
The inlet 61 and the outlet 62 are provided with an introduction arm 63 and
an extraction arm 64 respectively. 10 The internal structure of the. . -
drying fzpflaeeclé@ bfi $hd |ord® $1@ésSH6WhAR EhE cBnveXaaid {68 the "\
heat er s and the fans 45 provided in the |ower portion. Al though the

| ower halirpéingde 6hyihe- fﬂﬂd&ﬁﬁ‘sﬁ@e§aﬂﬁ0thbed2'gﬁ ﬁﬁt fueinaddd lixzed go this
case as conpared with the-drying furnace 15 shown in Fig. 5, it is
possi bl e s$kapedihynneni,i wWhddeby ephséat fsroinstatliiageshnd xeerapl di ng
plate A received in a state downwardly directing el ectrode surfaces is
extract ecelectrode bHoriméhgbApparatupeard| gadi becredused.e. FHirdpwrest he -
i ntroduction/extraction 20 conveyor 9 and the transfer conveyor 11 can .
be d@rittallowsitipéi hpltiliegapiartasish miy | ket hesbotddnd rpmttthed fiyntot be
reversely carried nor transferred, to reduce the time therefor. The
“inlet/outsieprrt alse\/\érylag thernates Bnaind h8028nd ezmtitlacttent - ﬂﬁmndryl ng

f urnaces shown in Fi . 1:and 6 are
the back si es thereof.

Although the present invention has been described and
illustrated in detail, it is to be clearly.understood that thew/
10 same is by way offillustration and example ohly and ‘is not
to be taken by way of limitation, the scope of the present
invention being determined by the terms of the appended

claims.
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provi ded on the front sides so that the conveyors are arranged on the front

sides of the drying furnaces in a U shaped nmanner, whereby spaces for

installing the overall electrode form ng apparatuses 4 can be reduced. |If

spaces 5 allow, the holding plates A may be inserted fromthe front

si'des of the drying furnaces 8 and 60 and extraected-fromthe back sides

t hereof . Al though the present invention has been deﬁihhied and illustrated
S %

in detail, it is to be clearly understocnlmlﬂmu l‘ Lzama is by way of
i |l usdsation and exanple only and is not! RSB

y of limtation,

t he scope of the present invention being determined by the terns of the
appended cl ai ns. CLAIMS: 1. An electrode form ng apparatus for chip
conmponents for Qﬁﬁﬂ?@g external el ectrodes on projected portions of chip
conponent s being hél'd 'by a holding plate, said apparatus conprising: 5

a di ppi ng machine provided with a di pping vessel having a horizontal bottom
surface bei ng coated i t Bra eligatrodemisrméng: appasatas: £oxnFhdPchucki ng

orti on
P components for forming external electrodes on projected

portions of chip-components'being held by a holding plate,
said apparatus comprising:
5 _ a dipping machine provided with a dipping vessel
o : having a horizontal bottom surface being coated with a
~thin fiim of electrode pastemand a chucking portion
arranged'abOVe said dipping vessel for horizontally
_chucking said holding plate to downwardly project said
10 chip components and vertically moving the same thereby
applying said electrode paste to said projected portions
of said chip components; o
a drying furnace for receiving said holding plate,
holding said chip components to downwardly direct
15 electrode surfaces thereof, and carrying the same in its
interior for continuously heaping/drying said electrode
surfaces of said chip components being held by said
holding plate; and
conveyor means for horizontally transferfing said
20 - holding platé, holding said chip components to downwardly
direct said electrode surfaces, from said dipping machine

to said drying furnace.
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~arranged above said di pping vessel for horizontally chuckiﬁg sai d hol di ng
"plate to downwardly project said 10 chi p conponents:and vertically
‘nmovi ng the same thereby applying said el ectrode paste to said projected
portions of said chip copponents; rying furnace_for; receivi sai d

ol i oo ol at o hot Gy AR Tar trodh Tohminy FEPRERRIE 4 PosoraancEe

el ectrode surf of, arryl : 1,1 Aghgr' f or

conti nuously hggﬁs’nglﬂgéﬁi fr‘]g @g%&gﬁ‘; ec%%d‘ie%r?‘fg%efs&oéé andl C éle(pg (?orrpon;ent_ s
bei ng hel d by $gidrhahgigstiat & ,imﬂr YO BR2AS nbAkike AN | Y et
transferring said 50 hoI??;g pl ate, holding said chia goégbnents to
downwardly dirga8 sabdifgect intersitianesy frestseéd, di pidis magbme to
said drying furnace. 2. An el ectrode form ng apparatus in accordance
with claiml, dbgingpheatingrgaid fellevsreodsngursases 06t saidudg i ng a
plurality of said holding plates and bei ng intermttently rot at ed,
means for 5 compodeptsghdkdthngasiadl Hodddogr patesrbeing safppaitedhi p
conponents held by said hol ding plates bein s%qurted by said rotor, neans
for introduci ng¥Ysd&aihoratay. plRgans oferpyl Ui afaldothaldigied neans

for . .
- plates one by one into said rotor, and means for

¢

extracting dried said holding plates one by one from

10 said rotor.

3. An electrode forming apparatus in accordance

‘with claim 1 or claim 2;;wherein said conveyor means

- comprises a path for carrying-said holding plate in of

- said drying furnace and a path for carrying said

15 - holding plate out of said drying furnace, and said
‘carrying-in and carrying-out paths are located on the

same side of said drying furnace.

4, An eléctrode forming apparatus in accordance

with any preceding claim, further comprising a loader

20 . for supplying said holdiﬁg.plate ohe by one to said
dipping machine, said loader comprising a pair of rack

frames for vertically movably supporting a plurality

n

of said holding plates in a parallel manner, and a

conveyor which is horizontally arranged between said

\
\
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extracting dried sald .hol di ng pl at es "ore—by—enre—From-10. . said rotor 3.
An el ectrode forni-ng apparatus in accordaﬂﬁ W t h cIa|n11 or

wherein said conveyor neans conprises a (UIM!EHMI?MME sai d hoI d| ng
aid 15

plate in of said dryfggkf dgﬁ&g and a pa

hol di ng pl ate out of”sal ryrng furnace, and said carrying-in and
carrying-out paths are located on the sanme side of said drying furnace. 4.
An e| ect rode form ng apparatus in accordance with any preceding claim

furthegm conprising a |oadsr 20an eledtdodelgBiing éﬁb&él&héilﬂgaebaiaaﬁ% by
one to sald * di ppi ng machi ne, said-|oader .conprising a pair of rack

frames for vertical lyithvaty Spyassdimg &lrzhuf al iftutthlersacempeliding Phat es
in a parallel manner, and a conveyor which is horlzontally arranged bet ween

sai q rack franes. uﬁlcaddm gboectemperanihy ngtappag ad uplunaaitprdansaiwi t h
any preceding claim_ further conprising an unloader for tenporarily storing
a plurality of said®eldinghplateg gischergedcfacgessidndsying dfyrngce,
furnace, said unl oader, conprising a pair, of rack frames for vertlcall¥
movably supporting &SPHdr¥pLPpdsF Sgmprising a pair of rack frames for

vertically movably supporting a plurality of said
holding plates in a parallel manner, and ‘a conveyor
which is horizontally arranged between said rack

K,/ 10 frames.

6. An electrbde forming apparatus for forming
external electrodes on end portions of chip components
said apparatus comprising:

a dipping machine provided with a dipping vessel

15 having a horizontal bottom surface to be coated in use
with a thin film of electrode paste and. -a moving
portion arfanged above said dipping vessel for moving
said chip components with said end portions positioned
in a downward direction %nto and out of said dipping

20 vessel thereby té apply séid electrode paste to said
end portions of saiad chip.components;.

a drying furnace for receiving said chip
components with said end portions positioned in a

downward direction, and carrying the.same in its

A



hol ding plates in a parallel manner, and a conveyor which i s hori zontal |y
arranged between said rack 10 frames. 6. An el ect'r ode. f or ni ng
appar atus for jh@HikG exber nébn@k.ﬁﬁéﬁ@ﬂfs 1k RO 4.80S £ & high
conponents said apparatus conpri sing: di ppi ng achi ne” provi ded WI th a
di ppi ng vessepoktions JRAYAIE aHIY loaa@@ierﬁ@t@ﬁ@urface to be coated in
use with a thin filmof electrode paste and a novi ng portion arranged above
sai d di ppi ng vesselcdmfeyrmny megnsaf or HoHi LRolen ey and e xabinl @ad gort | ONs
positioned in a downward direction into and out of said dipping 20

vessel therebyhip aymmporsaitts ey reated pewsd epbpt $end pogipdvhiedndmf sa d
chip conponents; a drying furnace for receiving said chip conmponents
with s&i d endapoiewmwar@odirectddn,n frawvweaddd dippeetg onachand ¢arryi ng
the sane in its interior for continuously. heating/drying said end
portions of s&RddcKiyisanfeor@acs. and conveyor means for horizontal ly
transferring said chip conponents wth said end portions positioned in 5
a downward direction, from sai d di pping machine to sai d drying furnace. .

\

7. A method of formlng external electrodes on
proj ected port:.ons of chip components compr:.slng the
steps of | |

10 dipping aOanai‘dly proj eoting portions of chip
components in a dipping vessel having a horizontal
bottom surface coated in use with a thin film of
electrode paste, thereby applying _said electrode paste
evenly to said i:rojected portions of said chip

15 components; |

transferring seid chip components toé a drying
apparatus whilst maint_ainiﬁg projected portions of the
chip components coated with .electrode paste in a
downwa:_:d direction; and

20 ~ conveying the chip components wiﬁhin the interior \J
of the drying apparatus to heat and dry continuously
the electrode.. paste applied to the chip end portions

~of the components.

L)

8. An apparatus or method of forming external

VA
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7. A nmethod of form ng external electrodes on projected portions of chip
conponents conprising the steps of: 10 _ - di ppi ng downwardly

proj ecting portions i VS i .rghﬁgﬁgﬁﬂ.' j :
hori zontal bottom su%%%@%%%eﬁpwgeé%ﬁﬁﬁi nfilm &‘ﬂgl\ye(?%r glcfereln
paste, thereby appl yiddsabék QH& ¥R RATCLBVERL héc‘bﬁ?&irﬁziﬁ{@ld&%ﬁ%gs.
portions of said chip 15 conponents; transferring said chip conponents
to a.drying apparatus whil st maintaining projected portions of the chip
conpoxients coated with el ectrode paste in a dowward direction; and 20
conveying the chip conmponents within the interior of the drying apparatus
to heat and dry continuously the el ectrode paste applied to the chip end
portions of the conponents. 8. An apparatus or nethod of form ng external

el ectrodes on chip conponents substantially as herein described with
refefrence to the acconpanyi ng draw ngs.

-
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