TI TLE OF THE | NVENTI ON El ectrode Form ng Appar at us BACKGROUND OF THE

| NVENTION Field of the Invention 5 The present invention relates to
an el ectrode form ng apparatus for applying el ectrode paste onto ends of
chip type el ectronic conponents. Description of the Background Art In

general ,

a hol ding plate having a nunber of 10 receiving holes is

enployed for efficiently applying electrodes to end portions of a nunber of
chi,p;type el ectronic conponents, as disclosed in U S. Patent No. 4,395, 184.
Thi § hol ding plate conprises a hard substrate, a thin flat plate portion
«which is formed at a central 15 portion of the substrate to be provided
W th a nunber_ of thro%gh hol es, and a rubber-like elastic nenber which is

enbedded i T QR

&Nyaﬂ?qmﬁlned in the flat plate portion to be

#provided with regeiVving, hq ) hrough the el astic menber, which
are smal | er i n—eA~HERS Fough holes. The holdlng pl ate

el asticall
partially

conponents in the receiving holes to
W@@ %gﬁgﬁgwagectrode paste of silver or the like

S unifong;gyaﬂdfaiﬁé) cted portions. Thereafter the chip type

el ectronic
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conmponents are eafed to dry the el ectrode paste.
The present invention relates to an electrode forming

apparatus for applying electrodé paste onto ends of chip
type electronic components.
Description of the Background Art

In general, a holding plate having a number of
receiving holes is employed for efficiently applying
electrodes to end portions of a number of chip type
electronic components, as disclosed in U.S. Patent 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 subétrate to be provided with a number of
through holes, and a rubber-like elastic member which is
embedded in a concave portion defined in the flat plate
portion to be provided with receiving holes, passing :
through the elastic member, which are smaller in diameter
than the through holes. The holding plate elastically
holds chip type electronic components in the receiving
holes to partially project the same, so that electrode
paste of silver or the like is uniformly applied to the
projected portions. Thereafter the chip type electronic

components are heated to dry the electrode paste.



The aforenentioned U. S. Patent describes an exenplary nethod of applying
el-ectrode paste to such chip type electronic conponents with a roller< in,
this- method, a holding plate holding chip type electronic conponents to 5
partially project the same fromits upper surface is carried by a conveyor,
and a roller which is coated with el ectrode paste on its peripheral surface
I's brought into contact with the projected portions of the chip type

el ectroni c conponents to apply the el ectrode paste onto 10 the chip tyggg
el ectroni c conponents. In order to uniformalize the thickness of the paste:

around the peripheral surface of the roller, a scraper is enployed for
scrapi ng off excess part of the paste while rotating the roller. 15

Wien the chip tyfdedanenentiongsh il s Patenipdescribes, an exemplanyengt h,
for exanple, the electroqgg'hav extrenely smal | thi%kn sses of about 0.15
to 0.3 mm WRATPIRL aRPlydRG flestrade, PgFtecter SUFR CRIBLEYRRor enent i oned

of the rol| adeaiic B R AN FBLIGE. oAR RO HEREORN Acnoss of
(e st ! Ay S A B0 R BB BRI S
e T BB e B ¥ SOl SN
carried by a conveyor, and a roller which is coated with
electrode paste on its peripheral surface is brought into
contact with the projegted portions of the chip type
electronic components to apply the élecﬁrode paste onto
10 the chip type electronic components. In order to -
uniformalize the thickness of the-paﬁte around the
peripheral surface of the roller, a scraper is employed
for scraping off excess part of the paste while rotating
the roller. |
15 When the chip type electronic components aré'about'
1.6 to 5.7 mm in length, for example, the electrodes have
extremely small thicknesses of'about:Q.lS to 0.3 mm, which
must be controlled in high accuracy. - In the
aforementioned method,: however, the paste which is applied
20 to the peripheral surféce_of the roller flows following
rotation thereof, and hence the thickness of the paste is
fineLy varied to cause dispeision in thickness of the
electrodes which are formed on the chip type electronic
components. Such'dispe:sion may also be caused by

25 vibration of the conveyor or fluctuation of the degree of



hori zontality. Japanese Patent Publication No. 3-44404 (1991) describes a
met hod of* coating the upper surface of a flat coating plate with a thin
filmof electrode paste and 5 approaching a holding plate holding chip.
type electronic conponents to partially downwardly project the sane to the
coating plate for pressing the projected portions of the chip type
el ectroni c conponents against the coating plate, thereby applying the
el ecfrode paste to the chip type 10 el ectroni c conponents. This nethod
causes no such inconveni.ence as that in the aforenmentioned nmet hod enpl oyi ng
va roller. According to this nmethod, the projected portions of the chip type
‘el ectroni c_conponents are pressed against the bottom surface of the coating
15 pl at BOFAZERLAL itFated with the paste, whereby the chip type
“el ectronic conpgnents are prevented from di spersion.in | h of the
proj ect ed portiGﬁgaﬁﬁﬁetﬁ%gﬁPEc??Qﬁﬁfﬁﬁﬁﬁﬂnyigré"ﬁﬁ&84uﬁﬂggga1 When a single
application_step,.is co ted, .however é?) the paste fil.mig,reduced in
t hi ckness | sﬁSEPFﬁni é%tﬁ?gf%oc?%%%i etﬁ@eé"l 5’@5&8‘&%"80 gzh%?lts.
Therefore, Jt.ks.n I ot oraril [ e e mai ni ng on
t he coatin§° Féﬁg ?gggé?g%?%s? g@%‘éﬁ‘ %gP%¥?§%§Pg%tpg%?%kﬁé§s. Thus,
much ig me L Ehifg & ' tég&k By his ML BeCkAgEErom € 1T TS
QT cult t@%ﬁ?ust hec’%%"é‘?ie"‘? e Ho18ing chip™yB *
components to partially downwardly project the same to the
coating plate for pressing the projected portibns of the
chip type electroniclcoméonents against the coating plate,
thereby applying the elec;rode paste to the chip type
10 electronic components. This method causes no such
inconvenience as that in the.aforementioned method
employing a foller; According to this method, the
rojected'portions of the chip type electronic components
are pressed against the bottom surface of the coating
15 ~ plate which is coated with the paste, whereby the chip
tyoe electronic components are prevented from dispersion
e in length of the projected portions and the electrode
widths are made uniform.
When a single application step is completed, however,
20 the paste film is reduced in thickhess in portions applied
to the chip type electronic components. Therefore, it is
necessary to tempora#ily collect the paste remaining on
P the coating plate to re-adjust the same to a constant
thickness. Thus, much time is required for adjusting the

25 film thickness, while it is difficult to adjust the paste
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filmto a constant thickness with high repeatability. SUMVARY OF THE
| NVENTI ON Accordingly, the present invention ains to provide an'

el ectrode form ng apparatus, which can 5 accurately adjust the film
t hi ckness of ele S r t arrying
out honobgeneous € #%ctrodg ¢Gn ¥££H¥?%§fé%§§%?d§9€& ﬁg%* é¥§eag§%§2¥tgf t he

i nvention, thereSU&M%R&v?ﬂe EnINVENTIONe forn1ng apparatus for 10

applying el eCtrOdeSAccth'&Qngl ngsmeof réﬂéﬁir%\i‘elrﬁﬁimneﬂiﬁﬁ Sgbd _t "l
ratus | | I Ng vesse avl n a_hori zont a

Bhaide oany  eleFERGAS, £?7é€598dea abuR, | HBLSH « 6AN

surface @& sai d stguragelyssdjushathe afi]l.msttmiukrﬁss of t &keetkpderans
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curt hemnseneoualgbqurQGEdappéépﬂ§npn-conponents in said

el ectrode form
bottom surface;

of said vesse
of said vesse

evenly spread then fiABkdPaing t&f & g‘i rsRdeadisade. oifbr&é)aihvsﬂhibhy

pr esent i nvention prOV|des an.electro

type electronic

thepenift BroNddRg AR eleartmads orping e%PB?rﬁ

paste which is ngxaggnggtst]esafé te ”éc%ifof Y Pfor%in% gbBB}aQu‘éeiﬁ%,udfiﬁg

appl yi ng

15

20

25

30

35

a dipping vessel having a horizontal bottom surface;
means for gathering up electrode paste on the bottom
surface of said dlpping vessel towards a flrst end
thereof; means for evenly spreading said gathered up
electrode paste towards a second end of said vessel
thereby'forming an even thin fllm across the bottom
surface of said vessel; and means for dipping said
electronic components in said evenly spread then film
of electrode paste. o _

More partlcularly, the present 1nventlon.prov1des
an electrode forming apparatus for pressing chip type
electronlc components, being held in receiving holes
of a holding plate in partially projected downward
states, agaihst electrode paste which is coated on the
bottom surface of a dipping vessel for applying
electrodes onto ends of the chip type electronic
components, which comprises a recovery blade for
collecting the electrode paste on the bottom surface

"of the dipping vesseél toward a first end of the
dipping vessel, a levelling blade for levelling the

electrode paste, collected toward the flrst end of the
dlpplng vessel, "toward a second end of the dipping
vessel for adjustlng the same to a constant thlckness,
driving means for effecting relative horizontally
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el ectrodes onto ends of the chip type electronic conponents, which
comprises a recovery blade for collecting the el ectrode paste on the
bottom surface 30 of the dipping vessel tomard a first end of the

di ppi I b (;.
cz)lololagtge\éetsg\i/ar 5%1}??’%468;[’}%6 g:%@?mteﬁrt dgggl'%%) gllgg%g gﬁa é’b%d end

of the di ppi ng diepialg f vesaelustfinst hmoving tme@ns:orfgzanmovmngkm 35
driVi ng means facoilehsc Wiuad %éﬁ»}é(ﬁl fapwﬁﬁﬂd >s]n ‘ontact SHEH Q4R 1 N9

novenent between the bl ades and vessel, first noving neans for

. novi ng t he rec&?&t;?nbl%‘éi’éf%‘é?v\n‘é’gn fé‘%oggPP RYi Yes®alacangi 2R (HR¥aFA t om
surfacesof therdtppicted posdition] andugeebadSmoving neddme sk psiingn, and

second novi ng ns, for V|n eII|n bl ade_bet ween _a position cl ose
 to the bottom SHEr AeavErTTHG "Hipdf, be¥ueen' s, Roafe iR F IO, BE e
position. The bach@wysmtfaieeamf tthe | dippingg vielssed rm}dbanlmpward

relatively hor Ypted with respect to the dipping vesse
Thus, the dlppkﬁggégéé n%e set in a constant fOSItlon so that the

bl ades are reci pr oc@@’@dre@ﬁ’w bladesandythe Levellingziade paibe ons so
that the di ppi &ameiwm hdeLiMEERlPiredPprocated wifhCedpett b

anot her aspecgh dlpﬂlng vessé& Thus, the dipping vessel may be
set in a constant position so that the blades are
. reciprocated, or the blades may be set in constant
I positions so that the dipping vessel is reciprocated.
15 According to another aspect of the present
invention, there is provided a method of forming
electrodes on  projecting portions of miniature
components, said method comprising coating a
horizontal bottom surface of a dipping vessel with a
20 thin film of electrode ©paste, by injecting a
prescribed amount of electrode paste into said vessel,
gathering up said paste at one end of said vessel and
spreading said gathered up paste towards another end
of said vessel evenly over said surface; and dipping
25 downward projecting portions of said components in
, said dipping vessel, thereby applying said electrode
e paste evenly to said projecting portions of said
components.

More particularly, the present invention provides
30 a method of forming electrodes on projected portions

of miniature components, said method comprising:
coating a horizontal bottom surface of a dipping
vessel with a thin film of electrode paste by
injecting a prescribed amount of electrode paste into
35 - said vessel, scraping said surface from a first end to

5



invention, there is provided a method of forning el ectrodes on projecting
portions of m niature conponents, said nethod conprising coating a-
horizontal bottom surface of a dipping vessel with a 20 thin film of
el ectrode past i nje RLesy O f eqyade st e
into said vessel gﬁg ‘? gh %gl d paste g?fgﬁ 3 s]§+ d%vgessel and
spreadi ng said MaﬂtuplbnsceliQMr a@lanbphea.eeﬁuoés pasgevatsspidien| y_

over said surfagg dcgm P! NG 1eve1HAREASPI Q) ERdGOE PYSN Syl Sl

conmponents i n sal Yessel , “thereb g g 'sajd el (ictrogi aste
cveny 1o sai'd aeferting FeIaFiHe BPVeReHt. BRSWRGH 8- LEKRLiaR: PIaRa! | v,
the present inveqdOogher aippingd3¥essel chorioncally Ofmngsah.dctsm on

proj ected portions,of_ mniat couponent s oat i ng
a horizontal bot®¥¥h &R &2 f%é' pp| é v‘8§§‘3| dsgf‘% 2‘% che

el ectrode paste chatgéctamgaapmemmliaﬁi distancef aboye: r%)%ﬁ-ad pmoﬂht o 35
sai d vessel, scr al d surface froma first end to 5 -a second end of
t he di ppi ng vess |n brder to substantially collect all the electrode

paste at said second endgagingd |aevenPidinghe RiAtectRRAGIRT e BPVEMRES i ng
rel ative grovenent -§§tueeiga mEYEAture RHodifonents, by engaging means

located in an engaging portion of a dipping apparatus;

. moving the-engaging means so as to bring the

- holding plate into pressure contact with the engaginq
portion of said dipping apparatus;

15 driv1ngvthe_engaglng_means vertically downwards -
such that the projecting portions of the chip type
electronic = components are dipped in the dipping
vessel, thereby applying said1electrode'paste evenly

- to said projected portions of said components; and .

20 _ -moving the engaging portion vertically upwards,

out of the dipping vessel. ' s
According to an embodiment of the invention, the

recovery and levelllng blades are moved toward a first

end of the dipping vessel, and a prescrlbed amount of

25 electrode paste is injected into the dipping vessel.
Then, the recovery blade is_downwafdlyumoved by the
second vertical moving means ‘' to - the position in
constant with the bottom surface of the dipping
vessel,awhile-the,recovery”bladesis-horizontally moved

30 by the driving means from the first end to a second
end of the dipping vessel. ‘The levelling blade, which
is currently-loéated.in'the-upward retracted position,
is horizontally moved integrally with the recovery
blade. Since the recovery'bladeuis moved toward the

35 second end of the dipping vessel, the electrode paste
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5 and the dipping vessel horizontally fromsaid second end to said
first end wwth said levelling blade |ocated at a prescribed di stance above
sai d bottom surface; engaging a holding plate holding dowward 10
broj ecti 00 M M A1UEEAOTNE he BYpBIAG0IMRIERN 4l O6abENahE1a1§10201 N0
portion of a dipping appara us; novi e engagl ng neans so as

t he hol di ng pI lrﬂﬂw gpddsegtedcsaward with the engagi ng portlon of sald
di_gpi ng appar at us; driving the engagi ng neans vertically
downwar ds such that- the projecting portions of the chip type electronic
conponents are dipped in the di pping vessel, thereby applying said

el ectrode paste evenly to said projected portions of said conponents; and
20 nmovi ng the engaging portion vertically upwards, out of the

. di ppi ng vessel. According to an enbodi ment of the invention, the recovery
and levelling blades are noved toward a first end of the dipping vessel,
and a prescribed anount of 25 el ectrode paste is injected into the

di ppi ng vessel. Then, the recovery blade is downwardly noved by the second
vertical noving neans to the position in constant with the bottom surface
of the dipping vessel, while the recovery blade is horizontally noved 30
by the driving neans fromthe first end to a second end of the di pping
vessel. The levelling blade, which is currently located in the upward
retracted position,



I's horizontally noved integrally with the recovery blade. Since the

recovery blade is noved toward the 35 second_end of the dipping -
vessel, the el ectrode paste i njected into the dipping vessel is
substantially entirely collected toward t he second end. Then, the

recovery blade is upwardly noved by the second vertical noving neans,

the levelling blade is downwardly noved to the position.close to the bottom

surface of the dipping vessel. A clearance 5 formed between the

whi | e

| evel ling bl ade and the bottom surface of the dipping vessel defines the
filmthickness of the electrode paste. In this state, the levelling bl ade
I's reversely_horizontally noved fromthe secondpggg toward the first end of

the di ppi ng th&s s&cond,gngdyy EBERIn F&coverys Bl ASoPWaEsddt ant

t hi ckne th tt f f t.he.dippi. | ._Jhe firtst ti

b AR A oy ke T
acour acy and ey 1g8% BTaBY' 53" Gofvarfrg. PR, ¥EI Re bR ipR AlBsd N e
ot her ha”d1th?%h%eSBQQoﬁeﬁhkﬁébe”BEVQﬁé”ﬂigiihﬁ_QEEESi@b'!.E&%&%&%@éfron‘a”

accurate fine
5 formed between the levelling blade and the bottom surface

of the dipping vessel defines the film thickness of the
 electrode paste.'-In this state, the levelling blade is |
reversely horizontally moved from the second end toward
the first end of the dipping vessel, thereby fofming a
10 paste film of a cbnstant ﬁhickness.on the bottom surface
of the dipping vessel.

The first vertical moving means, which is simply
adapted to bring the recoveny blade into contact with the
bottom surface of the dipping vessel, requires no high

15 accuracy and may be formed by a direct actuator such as a
cylinder. On the other hand, the second vertical moving
means is preferably prepared from an.accurate fine-
controllable driving mechanism such as a mechanism
including a stepping motor and a ball screw, since it is

20 necessary to strictly set the clearance between the
levelling blade and the dipping vessel.

According to the present invention, the recovery
blade is first brought into contact wiﬁh the bottom
surface of the dipping vessel to collect the electrode

25  paste toward the first end of the dipping vessel and then

g

F

®

—



control | abl e driving nmechani smsuch as a nechani smincluding a stepping
motor and a ball screw, since it.ds 20 necessary to strictly set the
cl earance between the levelling blade and the dipping vessel. According to.
the present invention, the recovery blade is first brought into contact
with the bottom surface of the di pping vessel to collect the el ectrode 25
paste toward the first end of the dipping vessel and then the levelling
blqgg is nmoved towards the bottom surface of the di pping vessel to |evel
the™el ectrode paste in a constant filmthickness, whereby the el ectrode
~paste can be automatically collected and |evelled. Thus, the 5 el ectrode
paste can hedeveddingebiade iadj mowed ttowardsnshenbotitbm shrfanessfwith
excel l ent repeatability. Consequently, it is possible to hompgeneously
<apply el ectthed84pping desseds tohilgvelpshel edectxiodecpagtrechnsa The above
and further features of the present invention 10 are set forth with
parti cul ar (9OpStanELE1iR Ehdckness; HherRPE Hehe elnrctaede: PagtercaRom
consi deration of the,fo&&;mﬁng detg%led descrjiption _of enbodi nents of the
present i nPENEUSAPEESEALIW Fottecteh@and dlevrRligd-onFaRFi-nghar awi ngs. BRI EF
DESCRIPTI ON,OF, THE DRAW NGS_ 1 Fg _1l.s afront elevational view
schem.a%D i calellfc§ﬁ8gfn8a%¥13 ef%’étsl?%g%x?’fﬁ’?'ﬁ]lrg Y- addusLedr 8Py to an
e”bOd'”entc%LsEQﬁtpfffﬁnﬁhiéﬁﬁigé(uEth excellent repeatability.
Consequently, it is possible to homogeneously apply
N electrodes onto ends of chip type electronic components.
The above and further features of the present invention
10 are set forth with particularity in the appended claims and
should become clearer from consideration of the following
detailed description of embodiments of the present invention
given with reference to the accompanying drawings.

BRiEF DESCRIPTION OF THE DRAWINGS
15 Fig. 1 is a frontnelevational view schematically
showing an electrode forming apparatus according to an
embodiment of the present invention;
Fig. 2 is a perspective view of a holding plate which
is employed in the present invention;
20 Fig. 3 is a sectional view showing the holding plate
holding chip type electronic components;
. Fig. 4 is a plan view illustrating a dipping vessel
and a blade portion;
Fig. 5 is a sectional view taken along the line V - V

25 in Fig. 4;



Fig. 2 is a perspective view of a holding plate which is enployed in the

present invention; 20 Fig. 3 is a sectional view show ng the*
hol di ng plate hol ding chip type electronic conponents; Fig. 4 is a plan
view illustrating a dipping vessel and a blade portion; Fig. 5is a
sectional view taken along the line V - V 25 in Fig. 4; Fig. 6 is a
sectional view taken along the'line VI - VI in Fig. 55 Figs. 7(a) to 7(c) .
are explanatory diagranms for illustrating a nethod of applying paste; 5 -

Fig. 8 is an explanatory diagram showi ng a nmet hod of applying el ectrode
paste onto chip type electronic conponents; Fig. 9 is a sectional view
showi ng an el ectRiayle § cisri agseppionalis viesotaken tadomgtthe binedVhent of

the 10 present invention; and Fig. 10 is a sectional view taken al ong
the line XWVI Xn Fikfg.50. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Fig. 1
shows an el ectrode form ng apparatus according 15 o an enbodi ment of

the present inv@igsn,7 (@) kP i 3(@Hapredexplapatey ddagsams off® end

portions of chip type electraonic congonents B. As shown in Figs. 2 and 3,
t he illustrating a method of applying paste; : -

5 Fig. 8 is an explanatory diagramfshowiﬁg a“method=cf
applying electrode paste onto chié type electronic -
components;

Fig. 9 is eesectional view shcwing an electrode
forming apparatus according to another embodiment of the
10 . present invention; and .
Fig. 10 is a sectional view taken along the line X -
X in Fig. 9.
DETAILED DESCRIPTION OF THE EMB(_)DI_MENTS
Fig. 1 shows an eleCtrode:forming.apparatus'according'
15 to an embodiment of the present invention, which is
adapted to apply electrodes onto end pcrtions of chip fype
electronic components B. As shown in Figs. 2 and.3,'the
chip type electronic components B afe'elastically held by
a holding plate A to be partially'projected.frcm receiving |
20 - holes a,. The structure of this holding plate A is similar . B
to that disclosed in JapaneSe Patent ﬁublication No. 3-
44404 (1991). | | |
The inventive electrode forming apparatus is formed
by a body 1, a-dip head portion 2, a.supply conveyor 5, a

25 discharge conveyor 6, a dipping vessel 7, and a blade
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chip type el ectronic conponents B are elastically held by a holding plate A
to be partially projected fromreceiving 20 holes [err] The structure
of this holding plate Ais sinmlar to that disclosed in Japanese Patent
Publ i cati on No. 3- 44404 (1991). The inventive el ectrode form ng apparatus
Is formed by a body 1, a dip head portion 2, a supply conveyor 5, a 25

di scharge conveyor 6, a dipping vessel 7, and a bl ade portion 8. The

bo y 1 contains a control unit (not shown) for controlling the operations
of ese elements. The dip head portion 2 is fixed onto the body 1 through
.fixed poles 3, and a chucking portion 10 is 5 vertically novably
suspended fromthe | ower part of the dip head portion 2 through a plurality
of shafts Pertiga &ip Wé&deQYtioﬁ°2tébﬁﬁa§n§°FEF?lc%mlﬁDOF%E $RRWR) ( not

shown) , mhlch IS dri in to vertically nove_t he shafis 11, thereby
vert) bal |y 508 FRCERS &HEcEFﬁg%ﬁFPFgﬂnio"FntB“-“iB elem@atsonial state. The

chucki ng portiop, 10 .i.s I ded_on th h zqnta] sjde th, a pair of
chucki ng paw s %E &ﬁpcﬁ %epﬁﬁFf?B ?afﬁy bﬁﬁﬁeﬁn %dé% Sgé%yt% chuck
grooves a2 vide b es he, I bgl ng supplied by
t he conveyggggug§Snggd BEE g ?Réhé gﬁ %*gnggagﬁﬁggﬂs}%el%onveyors 5 and
6 1s Lormeg 9¥1éa&§grm8%a§§gtbﬁﬁéeﬂ&é&efroﬁh€hé0f@%eP?§£r£SoPrEMéded wth a
sliding nec anlsm upper

dip head portion 2 through a plurality of shafts 11. The

dip head portion 2 contains vertical moving means (not

shown), which is driven to vertically move the shafts 11,

thereby vertically moving the chucking portion 10 in a

10 horizontal state. The chucking portion 10 is provided on
both horizontal sides with a pair of chucking pawls 12,

which are horizontally opened and closed to chuck grooves

a, provided on both sides of the holding plate A, being

supplied by the conveyor 5.
15 Each of the supply and discharge conveyors 5 and 6 is
formed by a pair of vertical halves. The lower half is
kwg provided with a sliding mechanism for sliding the upper
half toward the center of the electrode forming apparatus,
while the upper half is provided with a carriage mechanism
20 for unidirectionally carrying the holding plate A. The
upper halves of these conveyors 5 and 6 can be oppositely
moved toward central positiodns, as shown by two-dot chain
lines in Fig. 1.
The operations of the conveyors 5 and 6 and the

25 chucking portion 10 are as follows:
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hal f toward the center of the el ectrode form ng apparatus, while the upper

half is provided wth a carriage nechani sm 20, for unidirectionally: .

carrying the holding plate A The upper hal ves of these conveyors 5 and 6

can be oppositely noved toward central positions, as shown by ‘two-dot chain
lines in Fig. 1. The operations of the conveyors 5 and 6 and the 25

chucking portion 10 are as fol |l ows: First, the holding plate A is placed
- on the supply conveyor 5. This holding plate A holds the chip type W2
' electronic conponents B to downwardly project the same, as shown in Fig.:?d
The upper-half of the supply conveyor 5 5 is slid toward the central

position with the holding plate A and the carriage nmechani sm cont ai ned
therein is drivenFiket,t hkeubpkdimal platefA tie plavesd ons theasupplyr e
brought proxi mate to each other, so that the holding plate A is supported
to extend accopveyhs bwo Thisdyelding plate A holdmdihie Whdpcliipei ng portion
10 is downwardly noved to chuck the holding plate A with the chucking paw s
12. Ther eaf t @AeFRECBAFFORRPRRREH(B t 4 dovmmAXSLy PLiect fhe FaPeacd®d to

t he positions shown by, soljd |ines. The chucki portion 10 is further
downvar dl y 808D SRpFide 45 THediRERT haldc off GHe BWPSLYoREBREFRE. S bei ng

nel 0 0y e, bl 4106 BLALS A d0atd B RO W68 Ykl GERLYS
A, and the carriage mechanism contained therein is driven
when the upper halves of the conveyors 5 and 6 are brought
proximate to each other, so that the holding plate A is
supported to extend across the two conveyors 5 and 6.
10 ‘Then, the chucking portion 10 is downwardly moved to chuck
the holding plate A with the chucking pawls 12.
Thereafter the upper halves of the conveyors 5 and § are -
retracted to the positions shown by solid lines. The
chucking portion 10 is further doﬁnwardly moved -to press -
15 the chip type electronic somponents, being held by the
holding plate A, against the bottom surface of the dipping —
vessel 7, thereby applying electrodes onto the same. d
 Thereafter the chucking portion 10 is upwardly moved to a
position higher than the carriage level of the conveyors S
20 and 6, which in turn are again moved to the positions
shown by two-dot chain lines in-fig. 1, so that the
holding plate A‘is-supported across these conveyors 5 and
6. Thereafter the carriage mechanism contained in the

conveyors 5 and 6 are driven to transfer the holding plate

25 A onto the discharge conveyor 6, for carrying the same to
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Thereafter the chucking portion 10.is upwardly noved to a position higher
than the carriage |evel of the comveyors 5 20 and 6, which in turn are
again noved to the positions 'shown by two-dot chain lines in Fig. 1, so
that the holding plate A is supported across these conveyors 5 and 6.
Thereafter the carriage nechani smcontained in the conveyors 5 and 6 are
driven to transfer the holding plate 25 A onto the discharge conveyor 6,
for carrying the sane to a subsequent stage. The structures of the
appéﬁatus for noving the chucking portion 10 and the conveyors 5 and 6 are
Simlar to those shown in Japanese Patent Application No. 3-347938 5

(1991) Figs. 4 to 6 illustrate the structures of the dipping vessel 7 and

t he bl ade porsubseg®enthistBgare princi pal parts of the present invention
~he dipping vessel 7 is in the formof a rectangular 10 plate, which is
slightly |arger TheaStENEtHERE A BhetWPRTAERE MPYE-NG 8Rea pair of guide

rails 20 on _both sides of |onger edges thereof. A blade supporting frame
21 is sli d&&%kéaﬁpBPF§é°Bnlphén§qu% GORYYIRF 1S ARG %z&ﬁeaﬁﬁvliif'end

across the dipping vessel 7. _A recove bl ade 22 15. r coll L Ng

el ectrode p&st °§% §A°¥RJd1Por 2PBRSES é%ﬁ?%ﬁ:kﬁéi}qgiiﬁg.%%°aﬁagﬁ?§ééelIing
bl ade 23 for. gqjusting the el ectrode paste in a prescribed thickness are
nmount &d (1331). :

Figs. 4 to 6 illustrate the structures of the dipping
vessel 7 and the blade portion 8, which are principal-
parts of the present invention.

The dipping vessel 7 is in the form of a rectangular

10 plate, which is siightly larger than the holding plate A,
and provided with a pair of guide rails 20 on both sides
of longer edgés thereof. A blade supporting frame 21l is
slidably éupported on the guide rails 20 to horizontally
extend across the dipping vessel 7. A recovery blade 22

15 for collecting.electrode paste on an end portion of the
dipping vessel 5 and a levelling blade 23 for adjusting

et the electfode paste in a prescribed thickness are mounted
on the blade supporting frame 21 in independently
'vertically movable manners. The blades 22 and 23 have the

20 same widths, thch are slightly smaller than the inner
width of the dipping vessel 7 along shorter edges. The
recovery blade 22 is fixed to the lower surface of a
bridge bér 24, which is vertically movably supported on
the upper'portion of thé blade supporting frame 21. This

25 bridge bar 24 is vertically driven by a pair of cylinders

15



on the bl ade supporting frame 21 in independently vertically novable
manners. The bl ades 22 and 23 have the 20 . sane widths, which are. )
slightly smaller than the inner width of the dipping vessel 7 along shorter
edges. The recovery blade 22 is fixed to the | ower surface of a bridge bar
24,. which is vertically novably supported on the upper portion of the bl ade
supporting frame 21. This 25 bridge bar 24 is vertically driven by a
pair of cylinders 25, which are provided on both end portions of the _;}
bl ade supporting frame 21.- A rubber bl ade nmenber 26 is nounted on the ]

e bor tofuurich HES TRFO AR 558 bocBe Bl Wlcachensd Fhechiags: ne |
el ectrode t ot o ai t_.of bl ocks 2>7SD re. flxeﬁo one
si de surng‘@%’S&r‘% %ﬂ?kﬁ; blalgd’é“g?g élﬁéaf §Tnidth 1% (BRREed: s 28
f‘hds'SSBhty : C?*’V'?f e, e O ée*?gve?&a?’ﬁeﬂ%@Q?O?%a&%t%é’é‘tigﬁ%?OL'gﬁed
| ovel || ng-eont Corosorsreagt MEes nBchbLeth SizeRRe BYC e Mithrtna

fixef to Haska@nhath@R@HRP dd1Msc©f %%hgﬁéagggﬁhgagtﬁné%ﬁso that piston

rods thereof are 15 coupled to e support ane 21.- Sliding

shafts 33 are gpwemer élthe&r%fdedaprﬁbeghb%Qﬁgoﬁi 923 93‘1;&42:’?’ f3pport

plate 29, to be vertically nnvably receive
one side surface of the levellrng blade 23, to be f;tted

with screw shafts 28 and slidably recslve sl;d;ng shafts s

30, whose upper end portlons are flxed to a support plate
10 29. The screw shafts 28 rotatably pass through the
support plate 29, and upoer end portlons thereof are
driven by levelllng control motors 31 through belts 46
Vertical cylrnders 32 are frxed to horlzontal end portrons
of the support plate 29, so that plston rods thereof are
15 coupled to the blade supportlng frame 21. Slrdlng shafts
33 are downwardly projected from both end portlons of the
support plate 29 to be vert;cally movably recerved Ln the
blade supportlng frame 2l. Thus, whllst malntalnlng the
support plate 29 in a horizontal orlentatlon w1th respect to
.20 the blade support frame 21, 1t is posszble to control coarse
vertical movement of the support plate 21 by dr1v1ng the
vertical cylznders 32. 1In addltlon, 1t is p0351b1e to
.flnely control the vertlcal posztlon of the levelllng blade
23 w1th respect to the support plate 29 by driving the
25 levelllng control motors 31. The lower 11m1t posztlon of

the support plate 39 is set by boss portlons

¢
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bl ade supporting franme 21. Thus, whilst rmaintaining the support plate 29
in a hori-zontal orientation with:respect to 20 t he bl ade support frane
21, it is possible to control coarse vertical novenent of the support plate
21 by driving the vertical cylinders 32. 1In addition, it is possible to
finely control the vertical position of the levelling blade 23 with respect
to the support plate 29 by driving the 25 | evel ling control notors 31.
The lower limt position of the support plate 39 is set by boss portions
33a of the sliding shafts 33, whereby it is possible to precisely set the
~<height of the levelling blade 23 fromthe bottom surface of the dipping

vessel 7. 35y Qihcindyfiuidd din@ASRl GHebelhPaiodly eiitale el Chi ckness

5 of the el ectrode pas s applie o the bdttom surface of the

~di ppi Ng VesSEtidely Bt HE HAGHOISS e 127l 19hgVh1ede 23 Fro cul ar end
and anot her end having a T-shaped | ongitudi nal section, are forned in the

| ower surfelte ottde dlivfude) o0 the \Gidng’ vedsigle 7H.oulnhoated pi ns 35,
corresponding to the nounting holes 34, upwardly protrude fromthe body 1.

The di ppi gpzdsselt As posilecad @redisdlydyeohtirbdt thiee thikcknless portions
of the mounting holes 34 receive the heads of the headed pins 35 and
ri ghtSvar dlof sthel eedtinpdel pasteq whithuds applieddsootthendbogitom 35 are
Fggggfﬁgir;éggzéz éﬁuﬁﬁzj iggfﬂgp%eggé&h%.nounting hples 34, thereby
Four mounting holes 34, each of which has a circulaf
end and another end having a T-shaped longitudinal
section, are formed in the lower surface of the dipping
10 vessel 7, while four headed pins 35, corresponding to the
mounting holes 34, upwardly protrude from the body 1. The
dipping vessel 7 is so placed on the body 1 that the
circular portions of the mounting holes 34 receive the
heads of the headed pins 35 and rightwardly slid in Fig.
15 4. Thus, the heads of the pins 35 are engaged in the T-
shaped portions of the mounting holes 34, thereby locating
&xf the dipping vessel 7 withfréspect the body 1. The pins 35
are downwardly moved by a cylinder or the like, so that
the dipping vessel 7 is held by the body 1 in a close
20 contact manner.
A ball screw 36 is arranged at the back of the
- dipping vessel 7 in parallel with a longer edge thereof,
to be fitted with a nut member 38, which is slidable along
guide rails 37 provided on the body 1. An engaging member

25 39 having a handle 40 is provided on the nut member 38, to
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t he di ppi ng vessel
noved by a cylinder or the |ike,
the body 1 in a close 20
~ the back of the dipping vessel

provi ded on the nut nenber 38,
t he ball screw 36.

parallel to

t he bl ade ‘s

bl ade supporting frane_21. _ i s
Pho bar P ooEieReYs 36 aRe: pdalipy, Henbez

belt 43 and

frame 21 hofi Z%ﬁlt %ﬂﬂ?gr 88%'35823{’{5?‘3%
e o ade PR G AR

First

t he

agai ns

frame

10

15

20

25

t he

1is

contact manner.

7 wth-respect the body 1. The pins 35 are downwardly
so that the .di pping vessel 7 is held by
A bal [ screw 36 is arranged a

7 in parallel with a |onger edge thereof,
be fitted wwth a nut nenber 38, which is slidable along guide rails 37

- provided on the body 1. An engagi ng nenber 25
| to be sw ngabl e about a shaft which is @}
The engagi ng nenber 39 is driven by the
handle 40 to swing toward the blade supporting frane 21, and i s engaged
with a receiving groove 41 which is _forned in:

BSHSWiNgaPLeaRBORE, at ﬁbﬂésyw%%wﬁgpweim tRritha badlnith t he

-39 having a handle 40 is

. rear end portion of

coupling the nut member 38 with the blade support;ng frame

21. A pulley 42 is mounted on a right side end of the

ball screw 36. When the pulley 42;is:d£iven Sy a motor 45

through a belt 43 and a pulley 44, the nut member 38 and

the blade supporting frame 21 horizontally reciprocate in

an integral manner.

An operation of the blade'poftidn 8 is now described

with referénce'to‘Figs 7(a) to 7(c).

" First, the blade member 26 of the recovery blade 22

is pressed aga;nst ‘the bottom surface of the dipping

vessel 7 and the blade supporting frame 21 is léftwardiy:

driven as shown'iﬁ Fig} 7(a), théreby leftwardly

collecting the electrode paste P which is contained in the

dipping vessel 7.

Then, the recovery blade 22 is upwardly

moved and the levelling blade 23 is moved towards the

bottom surface of the dipping vessel 7, as shown in Fig.

7(b). At this time, a bank of the paste which is

collected by the recovery blade 22 is formed in a position

in front of the levelling biade 23.

Then, the levelling

blade 23 is rightwardly driven as shown in Fig. 7(c),

17
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driven as shown in Fig. 7(a), thereby leftwardly collecting the el ectrode
paste P which is contained in the dipping vessel 7. Then, the recovery

bl ade 22 is upwardly 20 noved and the levelling blade 23 is noved
towards the bottom surface of the dipping vessel 7, as showmn in Fig. 7(b).
At this time, a bank of the paste which is collected by the recovery bl ade
22 is formed in a position in front of the levelling blade 23. Then, the
Iez?lling 25 bl ade 23 .is rightwardly driven as shown in Fig. 7(c), 16
whefeby a thin filmPmof the electrode paste is fornmed on the bottom

« surface of the dipping vessel 7 in correspondence to the clearance between

Lo e B R AR KR et SRAIEE o
isngoated%%gt%%%%gggﬁP%%F?%n?gnggg ?ﬁ@e@? dggS%gﬁe? ?g ngM/describéd W th

ref er ence oo Efenfientf o the oTbatkncthBetabtl frendevaiathp chucking

paw s 12 are inserted I n the chuckrng grooves ing plate A
hol ding (o -al 3 KA eheChipPiagcoaraaenys B 1o downwardly project the
WIS

same, and the chucking paw 2 are moved up to bring the upper surface of
the Mol di ng pl al pefhdd of hpplyRhgseleetesdbactowthd phejebuedi ng portion

H0. The portions of the chip type electronic components B held by
the holding plate A with the dipping vessel 7, which is .
coated with the thin film Pm of electrode paste, is now
described with reference tb Fig. 8.

10 First, the forward ends of the chucking pawls 12 are

inserted in the chucking grooves a, of the holding plate A

holding the chip type electronic components B to
downwardly project the same, and the chucking pawls 12 are
moved up to bring the upper surface of the holding plate A

15 into pressure contact with the chucking portion 10. The
chucking portion 10 is previously strictly set to be in

&«: parallel with the bottom surface of the dipping vessel 7.

The vertical moving means contained in the dip head
portion 2 is driven to downwardly move the chucking

20 portion 10 in a horizontal state. When the projected
portions of the chip type electronic components B come
into contact with the bottom surface of the dipping vessel
7, the chucking portion 10 is further slightly moved down
to press the chip type electronic components B slightly

25 into the receiving holes a;. Thus, the projected portions

Wy



chucking portion 10 is previously strictly set to be in parallel with the
bottom surface of the dipping vessel ¥.-The vertical noving neans contai ned
in the dip head portion 2 is driven to downwardly nove t he chucki ng 20
portion 10 in a horizontal state. Wen the projected portions of the chip
type el ectronic conponents B conme into contact with the bottom surface of

t he di ppi ng vessel 7, the chucking portion 10 is further slightly noved

down to press the chip type electronic conponents B slightly 25 into thgﬁ

receiving holes [err]. Thus, the projected portions of the chip type
el ectroni c conponents B are corrected into constant |engths, to be provided

ith el d | Lf i dt h cLhi ' h | WL S .
Y]“ﬁi in 58&; R g e P e iiniree
ol i ng ol at Shp0 RTEFRE:CLERTRRS (B0 bE REEREAE I, KO ERodes "

hi ndrance. SfggofnSir0gkes N0 AL "onPL A £nd), OERE! Bhhitc WY GSaik@UEANGSLO! Chip

type el ectronic conponents B, strong reactive acts on the

hol di ng pl atgof YheBohb&ctMrPLh YEke ChOELERNEEr £86R COE EISe Fa BHS1RG €SSed
agai nst the bottom surface of the dipping vessel 7, which is coated wth
the pasge. Houggel, 70eincaethonfoiwate &dsli tigeésf care ivedetyedt £ and no
di spersion is caused in el ectrode 15 wi dt h since the upper surface of

t he hol di ng phat ehécking grooves a, of the holding plate A, and the -

dipping operation can be carried out-with no hindrance.

caz . o

Since a single holding-élate A generally holds -

thousands of chip type electronic components B, strong

10 reactive force acts on the holding plate A when';he'chip
type electronic components B are pressed against the
ﬁottom surface of the dipping vessel 7, which is coated
with the paste. However, deformation of the-holding.plate
A is prevented and no dispersion:is caused in electrode

15 width since the upper surface of the holding plate A is
surface~-supported by the chucking portion 10. The chip
type electronic components B may be pressed against the-
dipping vessel 7 a plurality of tiﬁes, in order to improve
accuracy of electrode Qidzh;f

20 When the engaging member 39 is disengaged from the
receiving groove 41 and the mounting holes 34 formed in
the bottom surface of the dipping vessel 7 are separated -
from the pins 35 provided on the body 1, the dipping
vessel 7 can be simply replaced by another wvessel. 1In

25 other words, it is possible to replace the paste by

¢
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surface-supported by the chucking portion 10. The chip type electronic
components B may be pressed against the dipping vessel 7 a plurality of
times, in order to inprove accuracy of electrode w dths. 20 When

t he engagi ng nmenber 39 is disengaged fromthe receiving groove 41 and the
nmounting holes 34 formed in the bottom surface of the dipping vessel 7 are
separated fromthe pins 35 provided on the body 1, the dipping vessel 7 can
be sinply replaced by another vessel. In 25 ot her words, it is possible
to r#pl ace the paste by anot her type one wi thout renoving the paste
adhering to the dipping vessel 7 and the blades 22 and 23, whereby the
exchange tinme can be extrenely reduced Si,nce the d|pp|n vessel 7 and the

bl ades 22 afdorhex YH?(@@%MJ-;T' |r@alog1ng enNFadPe, no
devi at i [ d t t h
Bocur acy be L ALERI T VEsRed r 208 e B gﬁﬁ#ﬁ?ﬂ?}&?@v ¥ 'ﬁgb?'hgﬁe

by the vor t I BamaRge e 48R, %%eéxﬁg%%gf?@?%a‘  SEREE SO RekETR o 31
|0 Che af or SEeaeioned AThed Mahost B9 RRSON. s avgﬂrteggaume@agaaﬂ ct ed

to this structuré, but the |eve 3 may altérna e driven

]PIYng i%ﬁff;{f@:ﬁg{&%ﬁhﬁﬁ& ‘Eﬁe%%t&?shb' 88%iaR36H" 28Y cBhSed i@ 1° omt the
positional relation which must be set in high accuracy
between the boftom surface of the dipping vessel 7 and the
levelling blade 23. -

Although the levelling blade 23 is vertically moved

10 by the vertical cylinder 32 and finely controlled by the
levelling mdtor 31 in the aforementioned embodiment, the
present invention is not restricted to this structure, but
the levelling blade 23 may alternatively be driven by a
stepping motor having high positional accuracy etc., to:

15 omit the fine control motor 31.

Figs. 9 and 10 illustrate another embodiment of the

. present invention, particularly in relation to a portion

of a dipping vessel.
According to this embodiment, a recovery blade 64 and
20 a levelling blade 65 are set in constant positions while a
dipping vessel 50 is moved for levelling electrode paste,
dissimilarly to the first embodiment.
The dipping vessel 50 is supported by a pair of

sliding rails 52, which are set on a table 51, to be

25 slidable perpendicularly to the plane of Fig. 9. A ball

1



Figs. 9 and 10 illustrate another enbodi nent of the present invention,
particularly in relation to a portion of a dipping vessel. According to ,
this enbodi ment, a recovery bl ade 64 and 20 a levelling blade 65 are set
i n const ant positions whil e a di pping vessel 50 is noved for levelling

el ectrode paste, dissimlarly to the first enbodi nent. The di ppi ng vessel
50 is supported by a pair of sliding rails 52, which are set on a table 51,
to be 25 slidabl e perpendicularly to the plane of Fig. 9. A ball e
screw 55 is horizontally arranged on a | ower side of the dipping vessel gﬁ
to be driven by a notor 53 through a belt 54, and a nut 56 is fixed to the

6" rhue, "L AR HEAEE AT b Aol WA S g o O

T t t 51
ot end a%’%%éfﬁ?h*aé%é.?%%P%%‘%%Z%%F@%%v&&??éam%%#@% Hitofdh e o b s
58 and 59 q;&fmsmt esin@Na LA\ 195 isiFiMedd Stdlerid fdifed! fitker S ReF trfd ame 57

by a pair o
hori zont al &i;l?;s A%y JéEs8LiSie 1 NSe 601 Bsl G PR Sehd BOUY s &Rdw N5, 62 and 63,
y

whi ch regul ar upwardly urge the blade nmounting bars 58 and 59. The
recovegy 1S5rhus pl gl Bl Bnsctdie 35 Vs | toigh tddeo ol forta®Ely telide | ower
the dipping vessel 50. '
A planer type blade support.framé 57 is provided on-
the table 51 to extend across the'dipping vessel 50, while
a pair of blade mounting bars 58 and 59 are mounted on the
10 inner side of the blade support frame 57 by a pair of
guide pins 60 and 61 respectively, to be vertically
movable in horizontal states. The guide pins 60 and 61
pass through springs 62 and 63, which regularly upwardly
urge the blade mounting bars 58 and 59. The recovery
15 blade 64 and the levelling'blade 65 are fixed to the lower
- surfaces of the blade mounting bars 58 and 59
respectively.
A pair of récovery blade lowering cylinders 66 are
fixed to the upper surface of the blade support frame 57,
20 - so that rods 66a of the cylinders 66 are in contact with
the upper surface of the blade mounting bar 58.. Further,
a péir of levelling blade lowering stepping motors 67 are
fixed to the upper surface of the blade support frame 57
_through brackets 68, while ball screws 69, which are

25 driven by the stepping motors 67, are fitted with vertical

10

guide’ pins 60-and 61 respectively, to be vertically novable in

L



surfaces of the blade nmounting bars 58 and 59 respectively. A pair of
recovery-blade | owering cylinders 66 are fixed to the upper surface of the
bl ade support frame 57, 20 so that rods 66a of the cylinders 66 are in--
contact with the upper surface of the blade nounting bar 58. Further, a
pair of levelling blade | owering stepping notors 67 are fixed to the upper
surface of the blade support franme 57 through brackets 68, while bal
scrrews 69, which are 25 driven by the stepping notors 67, are fitted
wi t¥ vertical 20 novi ng nenbers 70. The ball screws 69 are rotatably
< supported by bearings 71 which are nmounted on the brackets 68. Guide rails
72 are fixed to the brackets 68 in parallel wth the ball screws 69, to
slidably gifcydng,@embers, df:i cAhenbrthForaniesd AFepFofatab¥® are nount ed
#on | ower surfaces af fihst_ends f the vertical nDVin%tﬁ nbers 70 to

sli dably p&SPRORTEAgRY: RE2BEAEE Shpfbrdh ATandaBnted g™ 88| BERFRRN s of the
pushers 75 g e KhingBRES o' e B r SUBIRSR gl g Tount 1 g b
donmuer 1 RLAA b6, S BIEE SR 6 RABETAOES B0 .
the digopi nge¥e3eal mEvifAyemnemBetrs £, €¥hsHe® 73 are mounted on
lower surfaces of first ends of the vertical moving
members 70 to slidably pass through the blade support
frame 57, and the lower ends of the pushers 73 are in
contact with the upper surface of the blade mounting bar
10 59. Thus; the recovery blade 64 and the levelling blade
65 can be downwardly moved by the cylinders 66 and the
stepping motors 67 respectively.
In order to collect electrode paste which is injectéd
into the dipping vessel 50 toward a first end, the
15 cylinders 66 are driven to press a blade member 64a, being
provided in the lower end of the recovery blade 64,
Kfi against the bottom surface of the dipping vessel 50, which
in turn is slid by the motor 53 in this state. In order
to adjust the collected electrode paste to a constant £ilm
20 thickness, on the other hand, the cylinders 66 are de-
energized  to upwardly move the recovery blade 64 by
spring force of the spring 62, then the lower end of the
levelling blade 65 is downwardly moved to a position close
to the bottom surface of the dipping vessel 50 by the

25 stepping motors 67, and the motor 53 is driven in this

|



15 cylinders 66 are driven to press a bl ade nenber 64a, being provided
in the lower end of the recovery blade 64, against the bottom surface of .
t he di ppi ng vessel 50, which in turnis slid by the nmotor 53 in this state.
. In order to adjust the collected el ectrode paste to a constant film 20

I~ thickness, on the other hand, the. cylinders 66 are de- energized to
upwardly nove the recovery bladé 64 by spring force of the spring 62, then

the lower end of the levelling blade 65 is downwardly noved to a positioni;}
close to the bottom surface of the dipping vessel 50 by the 25 stepping

notors 67, and the notor 53 is driven in this state to reversely slide
t he dlpplng vessel 50.. Al though the present invention_has been described"
and |IIustraﬁﬁﬂt?ﬁtﬂéﬁ%ﬁ?rsﬁkY|§#§QQxﬁheyd&GE@P§tUS&sPﬁa§ the same is by way

i tation.  the SLOHPGIE (The FARSATT (AVSREIGR BernbePRrAFEaToNY TF t he
apparatus 1 ff@sa%ﬁsﬁﬁﬁf%%ﬁ%%A 43, cbinaz18 wafieBE ot haftin: .
said electr Ogﬁné 0{{”3}9_&3"%@&‘1&&&%@5}&5{19 afldeRBhBYe VESEF and 1s not
5 to be taken by way of limitation, the scope of -
the present invention being limited only by the terms of

the .appended claims.
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2I ect roggwpggt eaonh?[]iazggt ?Lm gﬁng?e z:‘Jrfs:icg; di gﬁ?ﬂ; v];ggejm " umum””m

first end thereof; means for evenly spreading said gathered up ‘el éct Fode
paste towards aragmgid end of said vessel thereby formng an 10 even
thin filmacroSs the bottomsurface of said vessel; and neans for

di pping said 1el ecanonied ectrodecniformingni dppataltusspresd applyingn of

el eCtrode paste. 2. An el ectrode form ng apparatus for pressing chip 15

typ¥ el ect roni electprodest (ntei endaclod iglectnwnicgedmponentsy kalidi ng
«plate in partially projected downward states, against el ectrodes paste

coat ed on the Bdectmoder farving appapptug. inchuding leeddippimopiessel

el ectrodes onto ends of said chip type 20 el ectronic conmponent s,
~said 8l ectrobavingor @ nd‘%ﬁbﬁ?ﬁ?ﬁz cHPftion n@urfacesovangans adgofror

collecting said el ectrode paste on the bottom surface of said dipping

vessel toward 92 2Ngn YPo e legtyodie, prshe, S8 the bgttom surfacg pfyel | ing

bl ade for |evelLli, id el N d said fi
ena of sai o o ARRACCIBeERE TEBRAY GeavaldS f tipt AR R R Bo0Be el o

adj usting the C o i ;1N : Iy S
of f ect i ng rela??gge%%P?XO%PgFQBEﬁE sib"gakae ea db' ¥1B8t¥BaRSphlte
towards a second end of said vessel thereby forming an

10 even thin film across the bottom surface of said

N : vessel; and means for dipping said electronic

components in said evenly spread thin film of

electrode paste.

2. Aﬁ electrode forming apparatus for pressing chip
15 type electronic components, being held in receiving
holes of a holding plate in partially projected
downward states, against electrodes paste coated on
the bottom surface of a dipping. vessel thereby
applying electrodes ontc ends of said chip type
20 electronic components, said electrode forming
apparatus comprising:
a recovery blade for collecting said electrode
paste on the bottom surface of said dipping vessel
toward a first end of said dipping vessel;

25 a levelling blade for levelling said electrode
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ng novenent between said bl ades and sai d di ppi ng vessel;
f“m“wmm"g‘mam for nmoving said recovery bl ade between a position’in .
comt act Wi t*h the*bottom surface of said di ppi ng vessel and an upward

retracted 10 it 0
| evel | i ng bl ade %eﬁgieené%%m t Wseg&t ?ﬁ%‘%gﬁpomﬁgggggggd§?bgng d
di pping vessel yeudib) AredtiVd G SeRiondC efd Bsthh.Qndl Ping vessel fBr

A
J

el ectrode formng appar atus 1 n accordance with claim wherel n said »..,,r

di ppi ng vessel izafRiting tKONSAROttHO&I EbAStaARtArh TR tﬁﬂb&hegha}te and
provided with sliding neans on both side portions, 20 a bl ade

support frame, being duiviyemeansgfesi ¢fflectiing nrelwe el Rt gontal
reci procated by said driving neans, is arranged to extend across said
di ppi ng ®essel maimchtmvmoyem:'-ade ketwean dsaidebladgsblamt sakd25
nount ed on sai d bl ade support_frame through said first * C L M
S novi ng meandipping vessel; second noving means respect ively. 4.

An el ectrode form ng appar atus, i n accordance with
first mov1ng means for moving said recovery blade

between a pos:.t:l.on in contact with the bottom surface
of said dippi'ng vessel and an upward retracted
10 . position; angi
second moving means for . ni'oving said 1levelling
blade between a position close to the bottom surface
of said dipping vessel and. an upward fetracte'd___

position.

15 3. An electrode forming apparatus in accordance with

claim 2, wherein

said dipping vessel is set in a constant position
in a horizontal state and provided with sliding means
on both side portions,

20 a blade support frame, being slidable along said
sliding means and being reciprocated by said driving
means, is arranged to extend across said dipping
vessel, and

said recovery blade and said levelling blade are

25 . mounted on said blade support frame through said first

A g

By



claim2, wherein 5 said dipping vessel is!ﬂUﬂgﬂﬂﬂl "u u "
al ong horizontally set sliding neans, and is reciprocated [

means, and said recovery blade and said |evelling blade are nounted on a

bl ade support yfdifRy Wigdaps Seindn asdfa _se&aﬂ&ta%oofﬁ't!%?éhégugh n

said first noving neans and sai d second novi ng neans respettive

el ectrode forpdpappivalys according to any of claims 2 to 4, said
apparatus further conprising: a dip head portion; and 15 a
ch@éki ng portion supported at a |lower part of said dip head portion in a
. vertically novabl e manner through a plurality of shafts, said chucking
portion bei ng 4adaptiatl eledtuxade ficaining: apparsatug bnl accorgante. w2th 6.
. An electrode form ng apparatus in accordance with claimb5, wherein said

» hol di ng pl at e ¥l R4 ¢rer¥eints side end surfaces with chucking grooves,
" and said chucking portion is provided with chucking paw s for ClL M
S * en$agi ng with $83 chu@iPRINGr ooVesseder eif suslddabisporalengsai d

hol di n |ate., 7.. An el ectrode fQqrm ng apparatus in agccordance with claim
5 or 6? PurttuQDRiﬁﬂﬂ§§ﬁ :set s 1&§ng m angB and is recgprocated by

said driving means, and
said recovery blade and said levelling blade are
mounted on a blade support frame which is set in a
- 10 constant position through said first moving means and

said second moving means respectively.

5. An electrode forming apparatus according to any
of claims 2 to 4, said apparatus further comprising:
a dip head portion; and
15 a chucking portion supported at a lower part of
said dip head portion in a vertically movable manner
through a plurality of shafts, said chucking portion
being adapted to horizontally chuck said holding

plate.

20 6. An electrode forming apparatus in accordance with
claim 5, wherein said holding plate is provided in its
side end surfaces with chucking grooves, and said

chucking portion is provided with chucking pawls for

15



o UM A RV SHRIL PG oor: Pon"ng arranged to betiush with ach ot ner for
suppl i nh ahd i Scharging said holding plate to and fromthe position of

said chucking p Lons 10+ : r : ' r ol

accordance w thc%rf%%l}& Wi gPei%Jé%cﬁﬁggk?ﬁg %ﬁ‘%%n‘éw%‘?‘g‘g?a%ﬁé veyors {
is formed by a pag tyR&l s Rah leower hal f being provided with,

a sliding nechani sﬁn?%ris idis%g tﬁeugggeryl%;le? toward the center of the 1@

el ectrode form ng apparatus, and the upper half being provided W th a _
carriage mechani sm for unidirectionally carrying the holding plate. 3
9. An el ect rode. f oran rel expnecdd LRI g Grpparatus\iinh accor@ahcd with
wherein said supply and di schargi ng 20 conveyors are symetrical in
structure to eactlaime$.on06, Sunthevdcomprdsingg el ectrodes on projecting b
portions of mniature conponents, said nethod conprising coating a

hori zont & bottom sur$aeRlyf andi pfilsFhaxgs| oPnVRYORS| nPrevided cloact r ode
paste, by injecting, a prescrjbed amunt_ of el ectrode paste into said

vessel , gat her i PEiZeRFal fpides Af fAld hugking portign)apds srranged -

spreadi ng sai d gat hered ast e, rowards. anofher end of sai essel ~evenly

over said surface §?1% d#lg‘b%ﬁg ¥R Wt of’ggf’?ng ﬂBrt?Bﬂ?qg;{ng and
‘discharging said holding plate to and from the

%,

4

position of said chucking portion.

10 8. An ele,c;trode forming apparatus in accordance with
claim 7, wherein each of the supply and discharge
conveyors i_s formed by a pair of vertical halves, the
lower half being provided' with a sliding mechanism for
sliding the upper half toward the center of the

15 electrode forming apparatus, and the upper half being
provided. with a carriage mechanism ~ for

unidirectionally carrying the holding plate.
9. An electrode forming apparatus in accordance with
claim 7 or 8, wherein said supply and discharging

20 conveyors are symmetrical in structure to each other.

10. A method of forming electrodes on projecting .

portions of miniature components, said method

o
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i

said conponents in said dipping vessel, thereby api”ﬂﬂﬂﬂ"!ﬂ"ﬂmmlll
el ectrode’ paste evenly to said 10 proj ecting pors LOln .

conponent s. 11 A method of forning electrodes on projected portions of
m ni ature W Séb&it t R0 23 n [ ri al
bottom surface o %ﬁcﬁol ng 15“% \(i/hesser%ydtv%\nlt ﬁboa Qgré?lag &org

el ectrode pasigdpgihg Mecy‘stélnm&hpaeaﬁihbfﬂmnayraléétfé&&tﬁwl?e,D e into
saj d. vessel, scraping said surface froma first end to a second end of the

di ¥¥i ng vessel i evtiag ta0 prdsirdtiddldnouw |of telRldtridde Pastie ddftgpast e at
said 20 second end, and levelling the collected paste by effecting
‘rel ative novemsaidhevessel o getbering himdsaibddpastedigipi ome vendelof
horizontally from said second end to said first end with said | evelling

bl ade | 8cat ed sais pvesseilbeandi Apnradingysadd dgatheved251p pashe face;

L M S * engaging a hol di ng gl ate hol di ng downwar d_proj ecting

‘m niature conp Tds An B n€$n§q1&:a‘(%%§¢h eveRiYagvey 4 on of a

di ppi ng apparatus novi n h [ neans so g@s tqQ bring.the 5

hol di ng pl ate AREFasEs 53}% Erp et JPvTvRRG BROJSFHGMBoPORSHEE of d
di pping apparat u:.d components in said d:l.pping vedsel, thereby
applying said ‘'electrode paste evenly to said

16_ projecting portions of said components.

11. A method of forming electrodes on projected

portions of miniature coﬁponents, said method
comprising:

coating a horizontal bottom surface of a dipping

15 vessel wi_th a thin film of electrode paste by

injecting a prescribed amount of electrode paste into

" said vessel, scraping said surface from a first end to

a second end of the dipping vessel in order to

sﬁbstantially collect all the electrode paste at said

20 second end, and levelling the collected paste by

effecting relative movement between a levelling blade

and the dipping vessel horizontally from said second

end to said first end with said levelling blade

located at a prescribed distance above said bottom

25 surface;

Y
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driving the engagi ng neans vertically downwards such that the projecting
ORI S 5D QT i B By Saf™ ™
proj Ect'ed 'bor'ti dns of 'giﬁﬁrrp%nerﬁgidf&g np\ﬁ%% tkﬁ’ml NGobfihian
gﬁgg{;ﬁl!glrsmgrds, dﬁf&% e .|pp|ng-ye sef."IZ2. An appa gtus or npthod
acconpanyi ng. dr hﬂfg@&tfﬁ& IMiniatudl’ ‘ébﬂtp%%t%‘?f pFNEhddyinf means r};\
located in an engaging portion of a dipping apparatus;
moving ‘the ‘engaging means so as to bring the
5 holding plate into pressure contact with the engaging'.
portion of said dipping apparatus; o
driving the engaging means: vertically downwards
such that the projecting portions of the chip type
electronic components are dipped in the dipping
10 vessel, thereby applying-said éIéctrode“paste evenly 1
to said projected portions of said components; and
moving-the engaging portion vertically upwards,

out of the dipping vessel.

12. An apparatus or method substantially as described

15 herein with reference to the accompanying drawings.
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