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Descrlptlon of the Background Art

In general,'a holdlng plate hav1ng a number of.

rece1v1ng ‘holes is employed for efflclently applylng

electrodes to end portlons of a number of chlp'
components, = as disclosed ”in Japanese - Patent
Publication No. 3-44404 (1991). This holding" plate.

comprises a hard substrate, a thin flat plate portlon
which is formed at a central pertlon of the substrate
to be prov1ded w1th a number of through holes, and a
rubber-llke elast:.c member whlch is embedded in a
concave portlon deflned 1n the flat plate portion to
be provided. with rece1v1ng holes, pa551ng through the
elastic member, whlch are smaller in dlameter than the
through holes. Ehe_holdlng plate elastlcally_bolds
chip components in the receiving holes to partially
project:the.same, and brihgs_the-projected portions

dewnwardly intc'cpntaet,With an upper surface of a

plate —
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which is coatedwith a thin filmof electrode paste such as silver paste,

t hereby unfformy applying el ectrodes onto the projecting end portions of
the chip conponents. A dipping apparatus can be enpl:oyed for automatically
<5 .di pping such chip conponents. For exanple, a conceivable dipping
apparatus chucks every holding plate which is supplied by a conveyor with
chucki ng paw s and downwardly noves the chucking paw s for bringing
projected portions of chip conponents, which are held by the holding plate,
105, into contact wth an upper surface of a plate coated with el ectrode
paste Then the apparatus upwardly noves the chucking paw s for

transt erisah L3 SOALLA0wRER! & tﬂlﬁ Ly %- é¥§Eﬁ?q§Fré§ gCQu ndi PRI Ng

apparatus, it is necessary to trans ate rroma

t ake- i n agORMAWEY tPadbe, C’EHéiééB aﬁwféramg, Wiy ekt pgaagW s to a

t ake- out conveyor with no vibration.. :If any~Vibration is. caused during
such roeertentthe herejestingrenanporviibal afe ther dhalg \edmsbrshed.from the
| ower surface of the holding 20 plate may drop from or incl.ine in the

recei vi ng holresiipfiiomg t ippabapus oopnnbet empleyed S automatidallyi n

| ength, for example, portions received in the receiving holes are necely

nob nnrdupmymgzsnchn¢hnpengmponeﬁtss For ezatple plaateonesivablenel y | ow

hol di ng power. 25 - The hol.di ng plate may concei vably be transferred
by - 2 dipping apparatus chucks every holding plate whlch is

supplied by a conveyor with chucking pawls and downwardly

moves the chucking pawls for bringing projected portions

of chip components,'which are'held by the hclding plate,

10  into contact with an upper surface of a plate coated with
electrode'paste.' Then the apparatus'npwardly moves the
chncking.pawls forttransferring the holding'plate tc a
take-out conmeyor. _

In such a dlpplng apparatus, it ls necessary to

15 transfer the. hcldlng plate from a take-ln conveyor to the'

chucking pawls and from the chucking pawls to a take-out

'ccheyor with'no vibration. If any v1bratlon 1s caused

durlng such movement, the. chip components which are

partially projected from the lower surface of the holding

20 plate may drop from or incline in the receiving holes.

When the chip components are not more than 3.2 mm in
length, for example, portions received in the receiving
holes are merely not more than 2. 0 mm in length. Thus,

the hold:.ng plate has extremely low holding power.

25 The holding plate may conceivably be transferred by
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a nunber of nethods. In a first. nethod, .a take-in conveyor may be

continuously provided wunder the chucking pawms. In this case, hoWever ,

t he chucking pawls or the holdihg plate which is chucked by the 5 -
- c¢hucking paw s di sadvant ageously interferes with the conveyor when the sane -

i s vertically noaedumber hoficnetheds; ngass2 bEdrsE: merRedn thetabeaiiy

plate in a hori 20Bhbysial fayl b SERA fEsGy tﬁ@m@unguﬁaefe ghe be
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chucki ng E'bavvl S, chrp conpone recel Vving hoI es-
~or the directi onconveyorhuhamq;l}ﬁ ®ame siss IV%ﬂﬁl@abmm‘de@o zadshence.

~deviation in the;gels 18 I 24fpdlisibiancy W FASSEthe hBEAShUCIgIMdahSa 20
In athird metho%i{: a ho lir:'ate may ble carried. by a: coﬁv?yor to a. 2

_position in fronhcﬁiZPﬁ&aéhﬁ@lé %Ry pawl s, which in turn are horizontally
slid onto the ConveyOI.tn \_weaédaﬂ;d:hﬂekhae,pawﬂe ‘noRdinkt ishats myedbend

horizontally slid_ in a manner, -the,accurac
'~ posi tiontg V\hencﬁﬁﬁ'ﬁ EW %hEERVﬁ§°6a\}a° arsp?%"&lﬁ%%ﬁ :"gngf qr{s)ce %/ﬁe use of
- a conplicated neehaaks,ngbepawms nesesskhat the osame. ths apished cdyst ant
- amount of el eCdEQQSt 8%%1?191 ctﬁgtofh'é?:ch 59”&0”8913511&8&1 $nto the
' .chucking pawls..-_ In this case, however, the holding -
. plate may: be. v:.hrated by 1mpact etc. whlch ls caused'
15 upon transfer to the chucklng pawls, such that the' :
'chJ.p components drop from the recelv:l.ng holes or the ‘
' -"_d:Lrect:Lon of ‘the holdlng plate 1s sllghtly changed to
~ cause dev:.atlon in the relatJ.ve posltlon w1th respect
to the chucklng pawls.' _' L
20 .  Ina third method a holdlng plate may be carrJ.ed'
by a conveyor to a pos:n.tlon in front of the. chucking:
pawls, wh1ch in, turn are horlzontally sl:.d onto the
conveyor. When the chucklng pawls are vertlcally moved
and hor:.zontally Slld in 'such & manner, the accuracy
25 of .the vertical. pos:.t:.on:mg when mov:Lng the  chucking
pavls 1s reduced, and also the use of a compllcated-
mechan:.sm becomes necessary In order to apply a
constant amount “of electrode paste to ‘the chip

“_components and
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pr esent the | oner surface of the hol-ding plate fromadhesion of the

el ectrode “paste, extremely high accuracy is required for the positions
for vertically nmoving the chucking pawls as well as for the degree of 5
hor.i zontal ity thereof. SUVNBRY. OF THE | NVENTI ON THe* ‘present invention ains
to ovércone dPrevent &bec lswemcsuptaeaerfi Jhal heldiogs PARLR | E¥ER with

the prior artagdésion of Eﬁe pésée&oaave@tals% al @rthreme Dy dsighdl ppi ng
apparatus, which can accura kplec mnthout S flng a
chycki ng por tAGFUFAPY e ﬁrBFQEF?ﬁG FHE &BFKBP@ %EF' %#

devrati on. Acaﬁovﬂnggthe a!ilﬁcmqbawistdns We Y cad faswemeomeg:ﬁee of there

I's praqyided .dj us far dipping a plurality of conponents held
withina morﬁ5 ' gﬁﬁgg gﬁﬁ?ﬁ?'conpriSing: a chucki ng mechani sm f or
chucki ng saidsnuukaeOB ﬁHEaINﬁENEEﬂU position-bel ow sai d chucking

rechani o a di bl fleVBEasbnl QYRR ains DebOYvECUnR K Tagesi ti o

and conveyi ng nmeans conveyln% sal d lece to and from sai d
chucki ng posi®ene, of; the caho¥enap 1ﬁB&ﬁsP#RQ}EPShBFFQ&¥QQQQ/@&F@ndlbIe
to and retracghglgriégnhggld chucklng p03|t|on so as to enabl e the chucking

T O P g prabant: SHVRTA Atnd ¥ Bk i 4 PSS,
"vessel Wi thouapparatasgd fwhlhhrlcantabccurately dip a workpiece .
‘without  sliding a chucking portion while protecting
the workpiece against vibration or deviation.
According to one aspect of the present invention
15 there is provided a dipping apparatus for dipping a
© plurality of components held within a workpiece, said °
'apparatus. comprising: a chucklng ‘mechanism for
chucking said workpiece at a chucking position below
said chucking mechanism; a dipping vessel provided
20 " below said chucking position; and conveying means for
‘conveying said workpiece to and from said chucking
- position, the conveying means being horizontally
extendible to and retractible from said chucking
position Sb'as to enable the chucking mechanism to dip
25 =~  said components by moving the workpiece in a vertical
' direction between the <chucking position and the
N = dipping vessel without the need for horizontal
: - movement of the chucking mechanism. L _
-Aecording to another -aspect of the invention
30 . there is provided a dipping apparatus comprising: a
chucking mechanism for chucking a workpiece and
- vertically moving -the same; take-in and take-out
conveyors being provided on horizontal sides of said
chucking mechanism to be flush with each other for
35 supplying and discharging said workpiece to and from
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novenent of the chucking mechanism According to another aspect. of the

I nvention 30 there is provided a dipping apparatus conprising:™

chucki ng mechani sm for chucki ng a workpi ece and vertically noving the sane;
take-in and take-out conveyors being_ provided on horizoptal sides, of,said:
chucki ng’ nechani &m pesg&iomisatyi ﬁﬁg‘%a&m}ﬁmgf &Jechanisn; s@pl%ﬂﬁi’%ﬁd

- di schargi ng sai dyaiddd eogrévided fiﬂﬁedlétely almertlaamf S:ﬂilsblchugkl ng

- mechani sm a di ppi ng vessel, prOV|ded i dlatel der n |
- nmechanismin a p&ﬁ g1\ {a PASHF g?ﬁﬂ Sﬁgal 5 p?%’@e @

. With respective easyingasaid workpiete- wdthmreW'oiWeconeeymﬁ smdl rst‘“’

| driving part, LN Le Ce t
' said take¥in con\’:&%ﬁ d%ﬁt%gj% #%ai &%rgvﬁvey Q 99\’%1&%%
- workpi ece in thekeding didaptedtargarny tmeamrlspéeeeabeti@q:aune@@t%

~said take-in. 10 d e
- second driving paﬁ or- Vﬁagg '?dl’l vi i oPrbxgﬁb phat t&!tb-%?i’ﬁ/%ve

sai d take-in and 1 conv ors.
in approachi ng aﬁ%”%é%%$$&Pﬁgsﬂ%¢eﬂPFﬁ deger ik Fhe REBF | qé%#ﬂ? ﬁy
- opposite to each g hehet he@NEh sheed t agaltspeacrdlages aon. cead:al r'lga)ﬁé-:.n

e T DS, e e pba st Bl b TERBR bl yaghe UGt 49
~of the inventionsecond driving part for slldlng/drlvzng sa;d take-in
| ‘and take=-out conveyors in- approachlng and separating*
directiens between standby'p051tlons belng opposite to
each other: through a’ vert1ca1 space of . said chucklng
15 _ mechanlsm and worklng positlons, located 1mmed1ate1y{'
under said -chucking mechanlsm, being approx;mete to
each other.n _ S RE _._;_
cIn cperatlon of an embod;ment of the 1nventlon,
the workplece is first placed on the take-ln conveyor
20  which is located on its standbymp051tion.._Then the
second driv1ng part slides the take-in ccnveyor to its
worklng position. At this tlme, the take-out conveyor
is also slid “to its “working posltlon in'
synchronlzatlon w1th ‘the take-ln conveyor.- Then the

( )

25 . flrst.drlvlng.part drives the take-in and take-out: . . -

conveyors in the same directicn'and at the same- 5peed
to move the workp:.ece to- a pos:.ticn for extend:.ng'
across the_both_conveycrs. Since. the conveyors are
‘flush with ' each other,hno«Vibratlon_ls applied to the
30 - - workpiece, which:is now located immediately under thefﬂ'
' chucking mechanism. - Then the chucking mechanism’ is
downwardly moved to chuck bcth;Side'portions_of the
workpiece, and slightly .moved up to: raise up the
. workpiece = from . the conveyors. : Thereafter the
35 . 'conveycrs-:are':slid to the  standby positions and. .

.'5..



the workpiece is first placed on the take-in conveyor 20 which is
|l ocated on“its standby position. Then the second driving part slides the
take-in conveyor to its workiag position. At thisg .t__..l_;me t he t ake-out

conveyor is also.  slid “to  its. wqrki g Y in '

synchr oni zat iSEPatated hExomke the cEhReFdng ﬁ&ﬁgﬂ’rém% Thep; (they, yjng

fﬁrt drives tdlﬁxdmkﬁglmeawnh 1§£E1§uaomwemlyswdm?mr&t&%meéan and at
e sane spe & _Wor kpi ec 0si n for, extending across

thg  both co%‘\m %H'é’éntr’r% ngﬁﬁ or &Qargl?l B"ZW WOFKRARRStHR @ no

vi bFation |sm:qnimtitmaﬂne130 Sinoer kbhecetaké+ih iandovtakeaout

cownad dly’ ool s L WEEL Dol iRreddCIiRE [SNL ShiBitag om 1 <

ly nmov ot h™'side |ons of i'ece,
slightly noveechanismaiige hhe hgmday e@0sitions he tlz:,%mﬁé%?lsmg
Thereafter ijispinism m gnwcgfmﬁiﬁ %le'ré;ualtl dvedbunBoid ipag and - 5
- separ at ed from t he, chucki nism . Then the chucking mechani sm

n
i s downwar dl VAIHOWRRNGR 1§ n??‘%ﬂﬁggd°Pnt1€l}st ﬁ’é’%tdrﬂ’?‘?gl RESRFaC¥ dip the
wor kpi ece-in. a reqiter reecworkgiece tie tdigped, arthéal@mukiﬁg

tandly pos! cresRARLen LS SpFRFaLY, bevaR B8 Baposd B HEST whfp, "oe

“and no bad i fHeiaraxriagexkevel, oandt $hpoconveydrsaane as:yldAt@ethehe -

workpi ece i s diBpRdy bREitAUHE."Y Then the chucking mechanism is
downwardly moved toward the conveyors to release the
‘workpiece, which in turn is supported in a position

15 extending across the conveyors. The conveyors are
driven in the same direction and at the same speed, to ~
smoothly transfer ‘the workpiece onto the take-out
conveyor and discharge the same from the apparatus.
After the workpiece is thus discharged, the conveyors

20 : are moved back to the standby positions for receiving
.a next workpiece. _ .

The present invention is applicable - to a
workpiece such as a holding plate holding chip
components, a holding frame holding a number of radial

25 .. lead components, an overall eleétronic component, or
the like. 1In any case, the workpiece may downwardly

s&, o hold components for dipping the same.
The term "“dipping" indicates an operation for
. pressing components against the bottom surface of a

30 vessel which is coated with a thin film of paste as
hereinabove = described, resin dipping, or solder
dipping. '

- Aecording to the . . embodiment  described

hereinafter, the take-in and take-out conveyors are
35 "~ slid/driven in approaching and separating directions

—6—



10 mechani smis upwardly noved to a position hi gher than the carriage
| evel , and the conveyors are slid to the working positions. - Then the
chucklng mechani smis downwardly noved toward the conveyors to rel ease'the

wor kpi ece, which in turn.is- su ported i n ap03|t| ' extegdlngﬁ
across the convlgkveen the RY sPQedt érPin\?ethfW‘? h§r§aﬂ?§ﬁ’? tei &% and
at the sanme speeshch OogHegt fﬁntdumﬂséewmm kpEce - oft a:né]echabkmgt

Pt schar god BASRARLHRcy coB8 o0 N "SRRI, ol onke 1 TRERYEE 2

| positions for rermodhgtelyemdn:r kiphec ehuting emeqhanﬁsunt mimid:ls are M

. applicable to a u ts,
' a hol ding frame %%fﬁ&té %Ee #‘ %,{l‘g @hé&sbg ea :éﬁtegpeaen
. overal | el ectrorbe smnp‘bhéﬁt tr@naﬂe@ne%fromntaﬁyte&@e' 1’% @WFXﬁFe&? may

- downwardly hol d mfné%eéhﬂﬂiéﬂ dhE £POR tHOch@EXing Mechehism
" indicates an operat ion for pressin : g&sg@ sg&f ace

: one gal nst the
' of a 30 - vedR|theitakezoub ¢ VWP rﬁ?ﬁ’f?‘#n?‘%fp‘Bﬁ?
her ei nﬁbove ngedsalrwémebleéﬁ$lrléucﬂl Ealra??glmngsqi:l(we danlﬂmgdatcm;mbem?t -
| E:gnve;oﬁ'so a(rae 35‘5{”3 ma%?‘l 31 gpl % poﬁu S’B:pﬁ ﬂhg an dfgg%%rgg gl (raeg'tjl ons -
- 6 - -~ Further, it -is not ‘necessary. to sl .de - the
| -chucking mechanlsm for transferr:.ng the workpiece but
the -same nay: s:.mply “be- moved -in  the -vertical
) dire_ct:n.on, ‘whereby the pos:.t:.on for vertical movement 7
15 . of the chuoklng mechanlsm is ;meroved in acguracy and
‘the mechanism can be simplified. . - e
In. additlon, the take=-in and take-out conveyors
may s:mely be slid to a central- pos:.t:l.on of the
chucking m_echan:.sm w:.th_ - sma_ll .strokes, an_d_ the
20 conveyors themselves can be -advantageous_l-y' reduced in

size.




bet ween the standby ‘positions which are opposite to each other through a
vertical space of the chucking nechanism and the working positions,
| ocat ed i mredi ately under the chucki ng nechani sm which are 5

-~ approxi mate to each other, mhereby t he wor kpi ece’¢an be snoothly

transferred fromthe take-in conveyor to the chucking mechani smand from
t he chucki ng mechani smto the take-out conveyor. Thus, it is possible to

dip a workpi ece, such as a holding plate hoIding a nunber 10 of small
chiip, components, with no vibration. Further, it is not necessary to
slﬁﬁe t he- chucklng mechani smfor transferring the workpiece but the sane

ey Sinpl vy, De . pred, %ugt%%fr Vardd Gl i G61d Qo YEE ChYLhEsBRSI Lion

for vertic |ng necrant smis | nprove

accurac¥rgnge£h§og§5h%& gﬁ g#?%i) ifthe 'db Eggggéacguaiﬁg Lake- |n and

t ake- out  Conveyors nay s a centr sition of the chucking
mechani gy, Yt chamal L::le%&'%%k%%om Whsiderallon of caié/eﬂ@mowﬁgts&éﬂsﬂéan

be advantageously reduced in size. - 7 The above and further features

of the gegeeRbtiBHeBli AR @idoddmend OF Wi masddmtl invdéntiont §eveppended
clai ms and shoul d becone clearer from consideration of the fol I ow ngea -

det Si | editibsceiEpriengeoftoathenbodiompanyding ergwigrsasw i nvention given 5

with reference to the. accon%agg n% dr awi ngs.
BRIEF.DESCRIPTION \ E DRAWINGS

Fig. 1 is a front elevational'vieﬁ schematically
showing a_dipping apparatgs according.to an embodiment of
the present invention} | . .
10 _.- Fig. 2 is a perspective view of a holding_plate which
is employed in the dipping apparatus shown.in Fig. 1-.
Fig. 3 is a sectlonal view showing the holding plate
holdlng chlp components- o
Fig. 4 is a sectional view of a chucking mechanism
15 ﬁhich ie included in the dipping appa:atus shown in ?ig.
1; |
Fig. S_is a partially fraghented plan view of the
chucking mechanism shown in Fig. 4} “_
Fig.'6 is a front elevatienal view of a take-in
20 conveyor, which is anluded in the dlpplng apparatus shown
in Fig. 1, located in a working posztlon, ' '
Fig. 7 is a plan view of the take-in.conveyor shown
.ln Flg 6- : | | |
Elg. 8 is a left szde elevatlonal view of the take-ln

25 conveyor shown in Fig. 6,



BRI EF DESCRI PTI ON OF THE DRAMVNGS Fig. 1 is a front elevational view

‘schematically show ng a di pping apparatus according to an- embodi ment of the

present invention; 10 . Fig. 2 is a perspective view of a hol ding

plate which is enployed in the dipping apparatus shown in Fig. 1; Fig. 3 is:_

a sectional view showi ng the hol ding plate hol ding chip conponents Fig. 4
Is a sectional view of a.chucking mechanism 15 - whichis included in the
di ppi ng apparatus shown in Fig. 1; Fig. 5is a partlally fragment ed pl an
vi ew of the chucking nechanismshown in Fig. 4; Fig. 6 is a front

el evational view of a take-in 20 conveyor, which is included in the e

"~ di ppi ng apparatus shown in Fig . located in a,. mork|££a£95|t|on Fig. .7 is

" a plan view of Fi@-t3KkESia Eéﬂveygﬁwhﬁéﬁﬁﬁq¥§#ﬁngﬁ
el t | f the tak
B o P endiarbiaat, BorEibn.Prin, ato i asl 38 Hhe faleadnd,ort  on

ing vessek side

''which are included in the dipging pparatus shown i-n. Flg 1, Fig. 10is a
| secti onal ﬁﬁﬁﬁFﬁgkﬁnQ% lPhgi g
| secti onal V|em1}fkenlalong t

X |n Fig. 9; Flg 11 is a.
Qgctio%a{|v1ew taken along the line X -

.
5 X in Flg; 9; L
Fig. 11 is a sectional view taken along the line XI =
XI in Fig. 10,.and : | | . _ | |
Flg. 12 is a perspectrve view’ show1ng another
exemplary workpiece. . o :?? o - “';”'Uliﬁld
10 DETAILED DESCRIPTION OF . THE EMBODIMENT | |
| | Frg. 1 shows a dipplng apparatus accordlng to an
embodlment of the present lnventron, whlch is adapted to
apply electrodes onto end portlons of chrp components B
As shown ln Flgs. 2 and 3, ‘the’ chlp components B are
15 elastlcally held by a holdrng plate A to be partlally
projected from recerv;ng holes al.’ The.structure of this
holdrng plate A.is simllar to that dlsclosed in Japanese o
Patent Publication No. 3-44404 (1991) S
The rnventlve dlpplng apparatus is formed by a body 1 |
20 which contains a control unlt (not shown), a drp head "
portion 2 Wthh is flxed onto the body 1 through flxed
poles 3 and a top plate 4, a take-ln conveyor 5, a take-"
out conveyor 6, a dlpplng vessel 7, and a blade portlon 8
The drp head portlon 2 vertlcally moves'a chucklng o

25 mechanism 10, which is arranged under-the same, through

-9 -
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+ Xl in Fig. 10; and Fig. 12 is a perspective view show ng another exenplary
wor kpi ece. 10 @~ DETAI LED DESCRI PTI ON OF THE EMBODI MENT Fig. 1 shows a’

di ppi ng apparatus according to-an enbodi nrent of the present

i nventi on,

=which is adapted to apply electrodes onto end portions of chip conponents

B. As'shown in Figs. 2 and 3, the chip conponents.B are 15

elastically

held by a holding plate A to be partially projected fromreceiving hol es
[err]. The structure of this holding plate Ais simlar to that disclosed
in Japanese Patent Publication No. 3-44404 (1991). The inventive dipping
apparatus is fornmed by a body 1 20 whi ch contains a control unit (not

through fixed
351

oo 5 FRRE YR ifad sBaes ThE phd. onbay o’ diif RRRL e

Aedor 6, a

di ppi ng vess_%jr{gs fg%@%g;ﬁgﬁ‘.ﬂs?%ﬁéggﬁgﬁéﬁ%"%&&e% portion 2 vertically

noves a C

I's arfranged under the sane,

through'té%éﬁ%ﬁ/%éﬁﬁegefﬁéC@érffééissﬁé?t%n§1E1bwﬁ& U Neadnggrtion 2

contains™a no or vertical novenen n

rdtates/ drives

e vertica

shafts Lhy tid Bh Pl SsELewB GpPYvidbabeh! asapeisnpd ok, edenal

positions,” sanme speed t hrough a“belt

to vertically drive

the schuckiaie nRsded i Shrdidlgh T ebé BERL B, NloV felitida 3R dsivid bergee forned by -

two gui de shaft's which are al so provi ded on

10

15

20

25

chucking mechanism 10. The remaining vertical shafts 11b
are formed by two guide shafts which are also provided on
diagonal positions, and adaptedito horizontally guide the
vertical movement of the chucking mechanism 10. Such
guide shafts may be prepared from sliding shafts or LM
guides. |

- Figs. 4 and 5 illustrate the chucking mechanism 10 in.
detail. This chucking mechanism 10 comprises a substrate
14 which is fixed to the lower end portions of the
vertical shafts lla and 11b, and a babking plate 15 which
is horizontally fixed to the lower side of the substrate
14. Two switching cylinders 16 and one vertical cylinder
17 are provided on each side of the substrate 14. A pair
of guide shafts 18 are fixed to the substrate 14 in
upright states for guiding a vertically movable chuck
holder 19, which is coupled to a piston rod of the
vertical cylindexr 17 through a stay 20. Thus, the chuck.
holder 19_is.vertically movable_through the vertical
cylinder 17. Two vertical-pairs of sliding sh&fts 21

slidably pass through both side portions of the chuck
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di agonal positions, and adapted to horizontally guide the vertical novenent
of the chucki ng nmechani sm 10. Such 10 gui de shafts may be prepared from
sliding shafts or LMguides. Figs. 4 and 5 illustrate the chucking
mechani sm 10 in detail. This chucking mechani sm 10 conprises a substrate 14
which i-§" fixed to the | ower end portions of the 15  verti cal shafts 1la
and | 1b, and a backing plate 15 which is horizontally fixed to the | ower
side of the substrate 14. Two switching cylinders 16 and one vertical
cylinder 17 are provided on each side of the substrate 14. A pair of QUId\*
shafts 18 are fixed to the substrate 14 in 20 upright states for

~ Pod"of “the erltl%aﬁc”%ﬂiﬁ ﬁ%ﬁpgﬁgﬁiapmy“% %ﬂvﬁed (5% RS thtcaZhol der
.19 ‘ feo T
G ;:efr%- R o RS RSB GR 2 CHIOS s AEER R
f the ch I Ki wt
% are coodish Tadure, 23458 Hinetlebbatad bpipbe Rild IF Ak 10 PR ©
23 are fi X%(i tzﬁn’ij d&&f‘é’spﬁitiﬁ“@eﬁléailil battBaalhy anklbdd), vertically

extendlng manners. Forward end surfates of: piston rods of the -
swit clgi Ng @Hrhaied Se:i& s@fLabsUaB! PibBoRoRbAS! of ithesistd talifrages of the_ o

sliders 23. Contact pressuresbetween the piston rods of the swtching

cylinders B@IﬂﬁﬁéﬁﬁiBﬁld@éSsBBdabEy in contact wzth side surfaces of
the'sllders 23. Contact pressures between the plston rods
of the- sw;tchlng cyllnders 16 and the. sllders 23 are
supplied-by.sprlngs~24 whleh-are prov1ded onwthe-slldlng":‘

10 shafts 21. _

In eperatién, the_switching eylinders 16 oﬁtwardly~
open the“chucking.pawlSﬂ22.1n~e ﬁitst”stege; and. the
vertical cylinder 17 downwardly.moﬁesfthe“opened.chucking_
‘pawls 22 in a second sﬁagex In é third“stege; the"

15 ‘switching eylindexs 16 inwardly eleSe ﬁhe chuckihgﬂpawls
22-te-engage-fgrwardgehds théteof-withﬂgrooﬁes a,, which -
are:provided on both sides of the:heiding'piete'h. Ina -
fourth stage, the vertical cylinder iffﬁpwerdly'moﬁeSLthe*
closed'chuckingipawls“zz, to bring'thefupper:sufface'of ke

20  the .helding plate A into close contact with the backing
plate'ls;,'Sincesthe'lower surfaee=of the backing plate 15
is-regularly maintainedfin a horizontal state byethe"
vertical shafts:1la an_d' 11b, the holding plate A is also
horisonﬁally'held tO'maintain the-ﬁrojedfedeortions of i

25 the chip components B;”Which'are:receivedfiﬁ'the receiﬁing
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supplled by springs 24 which are p dion the slldlng 10 shafts 21.
I n operat|On the switching cylind - :OUtmardIy open the.chucking paw s
22 in a first stage, and t he verti-cal cyllnder 17 downwardly noves the

- opened chucking pawls 22 in a second stage. In athird stage, the 15
swi tching cylinders 16 inwardly close the chucking pawl s 22 to engage
forward ends thereof with grooves [err], which are provided on both sides
of the holding plate AL In a fourth stage, the vertical cylinder 17
upmardly noves the cl osed chucking paws 22, to bring the upper surface of
20™ the holding plate A i:nto cl ose cont act w th.the backing plate 15.

2 o s LP . Wil 36 oy ALY, PR Rediehs, EOYAE 4 T 2 BFSL e A
i's S _ [ _ n t
chi gl cgrr%g %fﬂ&§£%ge%9a%§°ggc§#\?l§§et H‘%ﬁe@ %%%%géf6€ﬁ§ T'(’;h"""‘?ﬁol es ©

[err], r#%é%glg I ﬁtEﬁSSr sed mﬁbngrgo d4 t he chucking paw s 22

shown o e are c I'l e those omm on the right side are

opened. In orger f@ retsase1688ehehdi RE1BLA & 20Pefl ?Ebé% reverse
to the above ?ﬁ %ar?led out . ene ly, thelcﬁﬁge?hg péﬁds 27 are h%ﬁnmardly

no\gEd | NedVersd 0O560tRéaBSveNid Eakglied! aue .l O NANIY | Rhd AKERiRGat e A
onto the conveyors 5 and 6 as described |later, and the chucki ng paw s 22

are operngawls 22 serendowhwgedly movedsént lthe closed states in a

first stage to bring the holding plate A onto the
\_/ conveyors 5 and 6 as described later, and the chucking
pawls 22 are opened in a second stage to release the
10 'holding plate A. The opened chucking pawls 22 are’
upwardly moved in a third stage, and then inwardly closed
in a fourth stage, to complete the series of operation.
.Figs. 6 to 8 show the take-in conveyor.suin'detail.'
Guide rails 32a and §2b are horizontally provided on
15 a pair of supports 3la and 31b, each of which is
horizontally fixed onto the body 1 through a plurality of
support legs 30, so that a conveyor body 33 is slidable on
the guide rails 32a and 32b through slide beérings 34a and
34b. A sliding motor 36 is fixed ontO’the body 1 through-
20 a brécket_és, and a driving pulley'37'is'mounted“on the
rotary shaft of fhis motor 36. The driving pulley 37 is’
coupled ‘in a power transmittable manner with -an
intermediate pulley 39, which is rotatably supported by a
beginning end portion of the first support 31la, by a belt:

25 38, and the intermediate pulley*39‘iS“integrallyfrotated'

-.12 -



10 "holding plate A - The opened chucking pawls 22 are upwardly noved in
athird stage, and then inwardly closed in a fourth stage, to conpl éte the"
series of operation. Figs. 6 to 8 show the take-in conveyor 5 in detail.
Qui-de rails 32a and 32b are horizontally provided on 15 a pair of _
supports’'3la and 31b, each of which is horizontally fixed onto the body 1.
through a plurality of support legs 30, so that a conveyor body 33 is
slidable on the guide rails 32a and 32b through. slide bearings 34a and 34b.
A-sliding notor 36 is fixed onto the body 1 through 20 a bracket 35, aq\L
~a driving puIIey 37 is nounted on the rotary shaft of this notor 36. The

~driving pul Lg & 1 £k &) BubBPT 4D 2RRITH! 2Bl @odRY M tdnan.
; |nterned|ate pu Ie ich is rota any supported by ‘a begi nni.ng end

i portion of h@%d@ﬂﬁg ﬁagmggdnjﬂﬁgobghathélkuﬁﬁort 3%a.and dkidnigroeltat e
| pulley 39 is'integrally rotated - a transm ssion pulley 40, -

| which is | oz extichds pfsss ttheosransmisbiongpullieysdfpand &iathesd

- sliding belt 42 extends across the transmi ssion pulley 40 and anot her o

étransn1SS|omnuﬂdmﬂsstbn\@nlieys4lptwhhbhylsuppuateblbysagborteiwhynal end

~portion of the support: 3Ia, and a clanp. nenber 43 for partially : e

- ¢l anpi gt he telrdmdinad. exid ptﬁrt:soqbrofl'uhe enpphut! 3her endi scclAmdne side

: portion of the conveyor body 33. Thus, it is possible to hari zontal |y
slide the coembesr 4odoRPantinllynglanpingi Bgﬁgs%ﬁiéﬂgl@e 1t #2 ishe

nmotor 36, ‘the pulleys 37, 38 and 40 and the _belts:
' provided on the lower. surface of one s;de portion of the :

conveyor bedy - 33- . Thus, it is. possible. to-horlzontally o
slide the conveyor body 33 by dr1v1ng the sliding. motor
10 36. The motor 36, the pulleys. 37, 38 and 40 and the. belts
| 38 and 42 define a second dr;v;ng,part.”_;
A'beginning end position (staﬁdby boSition) and. a
- terminal end position (working pos;tlon) of the conveyor.
body. 33 in sllding operatlon can be detected when a
15 detection member 44 provided on one~sxde;su:face_ef the
| conveyor body 33 reaches positionadetecto:s;45,aﬂd*46,-'
whibh;are-formed,by3photointerrupto;s;ﬁeunted on the .. .=
second suppp:;“31b with a cogstant spaée,erespectively.j=-
.Thenposition:detecto:s 45 and-46 6ﬁt§ut-detection.signalg,
20 te stop the sliding motor 36. Inuqrder.to-ﬁeduce;shocks..
ﬁhieh;may,be:caused_when the con#ege;:bedy 33 is stopped -
at the beginning_and_terminal_end;pesitions,,a:pair of -
shock absorbers 47 and 48 a:e:mpﬁﬁtedlon_the_f;rst support
31a,-and.a-stopper_49'is_fixed to #hefsidetportion of the

25 conveyor body 33 in response_the;etqﬂﬁ_uﬂ'
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38 and 42 define a second driving part. A beginning end position (standby
“position)and a term nal end position (working position) of the conveyor
body 33 in sliding operation.can be detected when a 15 det ection nmenber
. 44 provided on one side surface of the conveyor body 33 reaches position
detectfors 45 and 46, which are forned by photointerruptors nounted on the
second support 31b with a constant space, respectively. The position
detectors 45 and 46 output detection signals, 20 to stop the sliding
notor 36. In order to reduce shocks which may be caused when the conveyor

bo&? 33 is stopped at t he begi nning and term nal end positions a pair of
topper 49 | SR eeﬁ@é%b%%%?%ﬁ%%“%n%'f%%t e e L
;?prﬂféaé%%ae%l&gp%?ééart%dfron ' B4, 258r bRty ”d'“ﬁ% %230?%2‘33 3.
carr FZg?ﬂﬁ%feﬂ%Fa%5§%a”%n55°3¥£i§§uﬁ?ﬁéﬂgﬁéég’?ﬁ%@% BB o e

shafts %&@%@zm{ﬁm? faefdéél&ﬁtﬁZCaBQJ.égeab@n@a&tze%ﬁc? gyipport both

side portions of the h ing plate A. A carriage notor 57 1I's fixed te.the
| oBer s @redaouitdd cor AYEl OEn@0gyrBBohsr 6808ha Bhage! sth.amG e, driving

pul ley 58 is nmounted 10 on the rotary shaft of this nmotor 57. The
drivi ng The learrithgetiselte k32 vahd BBosheragdapted €6, supipdirt Hognint ed on
side portions of fhe holding plate A. A carriage motor 57

s is fixed tofthe lower surface of the conveyor body 33-. |
through a bracket 56, and a driving pulley 58 is mounteg

10 on the rotary shaft of this motor 57. _The driving pulley
58.interlocks with another pulley'so,.which is mounted on-
an intermediate portion of the shaft 50, provided on the
beginning end, through a belt 59. .Thus,-it-is possible to
drive the carriage belts 52 and 53 at the same speed by -

15 the carriage motor 57, to carry the holding plate A, which
is sﬁpported on these belts 52 and 53, from the beginning
end to the terminal end in a parallel manner. The motor
57, the pulleys 54, 55, 58 and 60, the shafts 50 and 51
énd-the belts 52, 53 and 59 define a first driving part.

20 ~ The take-in conveyor 5 further Eomprises a2 tension
roller Gl_for-supplying constant tension-fo-the sliding
belt~42,5a'horizontal pair of guide plates 62 and 63 for
slidably ‘supporting the lower surfaces of the carriage
belts 52 and 53, tension rollers 64 and 65 for supplying

25 constant tension to the carriage belts 52 and 53, and a

_-14'-



an internedi ate portion of the shaft 50, provi ded on the begi.nning end,
through a belt 59. Thus, it is possible to drive the carriage belts" 52 and’
53 at the sane speed by 15 the carriage notor 57, to carry the hol ding
plate A, which is supported on these belts 52 and 53, fromthe begi nning
end to the termnal end in a parallel manner. The notor 57, the pulleys

- 54, 55, 58 and 60, the shafts 50 and 51- and the belts 52, 53 and 59
define a first driving part. 20 - The take-in conveyor 5 further -
conprises a tension roller 61.for supplying constant tension t0'the'slidiqgg_
belt 42, a horizontal pair of guide plates 62 . and 63 for slidably T
supporting the | ower. surfaces of the carriage belts 52 and 53, tension-
rollers 64 ZR@TSVRr Kfppkox greventingthantippivgoivessalnd M age :
belts 52 and 53, and a -.14 -  rear cpver. 66 _for. preyenti.ng the dipping -
vessel 7 {1 SrPRRSUGE Stk St AMERIRG 0! bhenEarELARe ST " noe
~the take-out conygyor @.is svmetrical in structur Lhe take-i.n.conveyor.
-5, redundant des&HHRS %?‘-%-té/k?s°‘b¢ﬁ‘rg+’é‘afgy‘§ﬁh§ %'gkgy_%‘g‘ﬁkf&ﬁ\?gy&ne is so .

' synchroni zed in skidi ng qﬁ%j Ying AL L ane W Last.ha t.gk 'f“f¥§gv r 5

- that the fo%r?erﬁhcﬁ:g% :}'g:to ﬁ%%rﬁn‘g&g%%??og“i %Qﬁ/‘ﬁ?ﬁ?‘%n%ﬁ}i 0 Vf%ﬁﬁ tthe:
‘latter gand gar i ) t sl - ¢ dge L SR ERECRY Sy SET BeRsabol BYnENTR SRR X the
- sane d?rect?%nckgﬁﬁﬁkgs ?%ose %ﬁéthe !a?té§¥ The take-ouf conveyor 6.is =
~different ig13ding Wik idiidivey tofSratisw WeYR thei BakeR@nNlcdn@ycx 5

that thé_former iéfsiid to the*Wprking*pbsition in
synchronization with the=latterjandfqarfiagé béi£s of the
former are driven at the same SPeéd-iﬂithe-Same.diréétipﬁl_‘x
10 as those of thé lafter;' o |
The take-out conveyor 6 is:différent:in_struétﬁré- -
from the take-in conveyor Stin.aﬁpéint=th§tfaf*" R
photoeléétriqféwitch-67 and a_prOXiﬁity.switdhlss.areﬁf
mbﬁntéd on an upper surface of a~rear~¢6vérﬂ66;-whiéh is
15 prOVided on the-bottomisurface'bf"éVcchveYOr3bodj‘33,Vand‘
a beginning end side surface bf'thé7c6nVeyor bédy 33
réspectiﬁely for detectiﬂg.pOSipiQns'qf thefhdldiné“pléte?
A, aS'proviSibpaliyuillﬁétrate&*fn;Fiél 7;"Thé -
Photoelectrié'9witch167 is-adapfea to¥teﬁpdfariIY“stoputhé
20 holding plate'A-fbr“carrYingfthe‘S§ﬁeffrdm the dipping -
.step to a subsequent step, while the ProximitY*switch-685
is adapted to deciaefa position~f6r*étoppihg the holding =
plate A when the same is supported across:the conveyors 5 -
and 6 before dipping. | |
25 Figs. 9 to 11 illustratefthé“dipping vessel 7 and the
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photoel ectric switeh 67 and a proximty switch 68 are nounted on an upper
surface of*a rear cover 66, which is 15 provi ded on the bottom surface
of a conveyor body 33, and a beginning end side surface of the conveyor

.- body 33 respectively for detectlng positions of the holding plate A as
provisionally illustrated in Fig. 7. The photoelectric switch 67 is
adapted ‘to tenporarily stop the 20 hol ding plate A for carrying the sane
fromthe dipping step to a subsequent step, while the proximty switch 68
IS, adapted to decide a position for stopping the holding plate A when the
same |s supported across the conveyors 5 and 6 before dipping. 25

Fi gs. %f 4%éb%£%faﬁaée the di pping vessel 7 and the - 15 - bl ade

portion ping vessel 7 is in the formof a rectangle having a

J-shaped seclapd. a¥Bbeo! Sessbiny! vs! 2 hOghel ikl 6% 0 b daibPLC A and

provi ded wi th qui on 5 oth Si onger edges thereof. A

bl ade supPend g ixr-anspéa E&ctibAabkMisHPREr quqmltwq&gélﬁ £Rahs 70 to
hori zontal |y extend across the di pping vessel 7. A‘recovery blade 72 for

col | ect i fige SheLdingcphatécapnand ppoviasti aithf guidelirning vessal. 7 and a
| evel l'ing bl ade 73 10° for adjusting the el ectrode paste in a presesi-bed

t hixzknessotli esidest o bonger btigde thepeofi.ngAf bdmele/ suppontipgndent |y
vertically novabl e manners. The blades 72 and 73 have the sane wi dths,
whi ch arfrahé ght | /s sehidlably supported on the guide rails 70 to -
horizontally extend across the dipping vessel 7. A..
recovery blade 72 for collecting electrode paste on an end
'po:ticn of the dipping véssel 7 and a levelling blade 73 -
10 for adjusting the electrode paste in a préscribed ‘
thickness are mounted on the blade supporting frame 71 in
independently vertically movable manners. The blades 72 -
and 73 have the same widths, which are slightly smaller
than the inher width of the dipping vessel 7 along shorter
15 edges. The recovery blade 72 is fixed to the lower -
surface of a bridge bar 74, which is vertically movably
supported on the upper portion of the blade supporting
frame 71. This bridge bar 74 is vertically driven by a
pair’of-cyiinders 75, which are provided on both end
”20 portions of the blade supporting frame 71. A rubber blade
'member'76_is mounted on the lower end of the recovery
blade 72, to be brought into close contact with the bottom
surface of the dipping vessel 7.
On the other hand, a pair of blocks 77 are fixed to.

25 one side surface of the levelling blade 73, to be fitted
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than the inner mndth of the dlpplng vessel 7 along shorter-15 . -edges.

The recovery blade 72 is fixed to the |ower’ surface of a bridge bar *74,
which is vertically novably supported on the upper portion of the blade

- supporting frame 71. This bridge bar 74 is vertically driven by a pair of
cylinders 75, which are provided on both end 20 portions of the blade

- supporting frame 71. - A rubber blade nenber 76 is mounted on the | ower end
- of the recovery blade 72, to be brought into close contact with the bottom -
surface of the dipping vessel 7. On the other hand, a pair of blocks 77 arg:
fixed to 25 one side surface of the levelling blade 73, to be fitted L

- 16 - Wi t [ SH QA i i 26 Shd I8DidabEgeieeedvedguilid ishaifs voose

. upper end portlons are fixed to a support plate 79. The screw shafts 78 are

rotatably  GHPRY by dritf SePPDGHs. phoé ef {Reddsd apseppert pldtents.
thereof are driven by 5 = position control notors 81 through belts 96.

~Vertical cykphed@ciei® shizfés x28 dve hpotabably snpppetedoby dhe Fnppeport
i plate 79, so that piston rods thereof are coupled to-the blade supporting

| frane 71. plate ¥i%f tandlpper dendvpentionsothereats pae sevamdPortions
. of the support 10 plate 79, to be vertically novably received in the t::
' bl ade §uppopnsu;ﬂhnuﬂpnmE01fﬂﬁﬁpr$t3lst%6239élBeiﬁsgﬁéatl yerisah |y nove -
: the support plate 79.in a horizontal nmanner wt pect .t.o theﬁp qge : o

~ supporting t&dm@dﬁFStﬂﬂcﬁ¥%|$kﬁ?@et9e#?¥t§PnE9 ér?°§§1QMﬁl ithes

possible tOsupport plate. 79, so that piston rods thereof are coupled
to the bladefsupportlng frame 71.:-Guide-shafts 83 are
downwardly projected from. both -end portions of the support_fi

10° plate 79, to be vertically movably received in the blade
supporting frame 71. _Thus,,itfis_posSiblefto greatly
vertically move the”support'plete_79pin;a_horizontal_.
manner with respect to the blede Supporting-frame.71 by .
driving the vertical cylinders 82, while it ‘is possible to

15 finely control the vertical position of the levelling
blade 73 with respeet to the;suppo:p_piate 79pby:drivingf
the_position-control motors-81;:~2he_1dwer limit position
of the support plate 79 is set-by;bogs_portions 83a of the -
-guide shafts 83, whereby it is poggibiecto_p:eCisely set "

20 the height of the=leveiiing'bladepispfrom;the,bottom

| surface of the dipping:vesse1:7e;f1n-other words, it is
.possibleito‘precisely oontrol'theﬁthickneSS_of;the,
electrode paste which is applied-to_the-bottom surface of
the dipping vessel 7. |

25 : Fourlmounting holes 84,;ea¢h-o£«Which has a circular

- 17 -



%

& ¥
15 finely control” the vertical position of the levelling blade 73 with
respect to'the support plate 79 by. driving the position control mot or s ‘81.
The lower limt position of the support plate 79 is set by boss portions
-*83a of the guide shafts 83, whereby it is possible to precisely set 20 :
the height of the levelling blade 73 fromthe bottom surface of the dipping

vessel 7. In other words, it is possible to precisely control the

t hi ckness of the el ect r ode paste which is applied to the bottom surface of
t h¢_di ppi ng. vessel 7. 25 ' Four nounting hol es 84, each of which has
a &Greular - 17 - end and anot her end having a T-shaped | ongi tudi nal

section, eAdeahar gRther! bad Bevingue acemipddelshgptugingssel 7, while
four headed pi ns 85, corresponding to the nDuntlng hol es 84, upmardly

pr ot r udeséeefohheabedfoimedTie The ldwen nmnfmselof thes@ippasgd on the
body 1 that the circular portions of the nounting holes 84 receive the
heads of vessebe?devwhpiles £8hraheadeghtpimsdI8b slcakrespondifg fbushet he heads
of the pins 85 are engaged in the T- shaped portions of the nountinghol es
84, so tmeuntimglbolesdBfpi npwarddyl protguds xom tthe boogy 11in Thel ose
contact manner. A ball screw 86 is arranged at the back of the di pping.-
veskel ﬂinpmgavqaése\h hig eenpdrcedgen: Ahediody d tehatitthe with a nut
menber 88, which is slidable along 15 guide rails 87 provided on the
body 1. cyﬁcg%gﬁgpﬁgtﬁgﬁgepf the mounting holes 84 receive the .

heads of the headed pins 85 and rightwardly slid in Fig.
9. Thus, the heads of the pins 85 are engaged in the T-
shaped portions of the mounting holes 84, so that the _
10  dipping vessel 7 is held by the body 1 in a close COntéct
manner. _ _
A ball screw 86 is arranged at the back of the
dipping vessel 7 in parallel with a.longer.edge-thefeof,
_ to be fitted with a nut member 88, which is slidable along
15 guide rails 87 provided on the body 1. An engaging member
89 having a handle 90 is provided on the nut member 88, to
be swingable about a shaft which is parallel to the ball |
-écrew 86. The engaging member 89 is drivgn by the handle
‘90 to swing toward the blade supporting frame 71, and is
20 engagéd-with a receiving groove 91 which is formed in a
rear-end.poition of the blade supporting frame 71, thereby
coupling-the nut member 88 with the blade supporting frame
71..
Avpulley 92 is mounted on a right side end of the

25 ball screw 86. When the pulley 92 is driven by a motor 95
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89 having a handle 90 is provi.ded on the nut menber 88, to* be smnngable .
about a shaft which is parallel to the ball screw 86. The engagi ng’ nember
89 i's driven by the handle 90 to swing toward the blade supporting frame

71; and is 20 engaged with a receiving groove 91 which is forned - in a
rear end portion of the blade supporting frame 71, thereby coupling the nut
menber 88 wth the bl ade supporting frame 71.-A.pulley 92 is nounted-on a
right side end of the 25 ball screw 86. . Wen the pulley 92 is driven by
a notor 95 -.18 - through a belt 93 and a pulley 94, the nut menber 884hg
and the bl ade supporting frame 71 horlzontally reC|procate in an integral.

manner. .The bl a t S nst -
~the bottom #‘é@g ofggﬁli: ég g%'dp ‘ﬂ_‘i% %/'7 and ‘ﬁb @eﬂ%%%&%p%?xﬁ ng .
- menber 71 ig, d f&ﬁg h ég&a 8ipeBbaitkee n the
. di ppi ng vesse+exf3ﬂ‘@é g%‘?&/%g&?&gggl I ecteﬁ q‘%\jg{\ér% he rggﬁéerg bl ade- (71? i s
upvar dly moyed; 8pdgthe hexakl.ng Thleathn ol infeniBuedr § QBT Ehéheebovieay
. surface of the dipping 10 vessel 7 and rightwardly driven to forma thln
 filmof thepph@et7pdesppreesed klyaimeit ®he Widtatem utfecei pfi-thevessel 7.
~The projected portions of the chip conponents B, ‘which are held by the. -

hol di n§y pl adEppingreebseldghlt andt cheo bilacte: wuppmm:'mg)asembérl M g8 be -
coated with 15 electrodes. Since it is necessary to strictly set the . .
| over surfabeftﬁarﬁbyhdrdweg ppam&am mne;ﬁ%ﬁgnaﬂdauE#ﬁtﬁecontalned in -

the. dlpplng vessel 7 is: leftwardly collected. ‘Then -the-

recovery blade-72ﬁis'upwardly'moved_and_the-levellingj_
blade 73 is moved'towardftheebottom snrfaoe'ofithe-dipping;}4¢;
10 vessel 7 and: rlghtwardly driven to form a thin fllm of the'
electrode paste on the bottom surface of: the dlpplng
vessel 7. The projected portlons_ofothe chip~componente
B, which are held by the holding plate A, are brought into
contact with this paste film,fto~be'édated?with.:3 |
15. - electrodes. Since it is necessary to strlctly set the .
lower surface of the holdlng plate A in parallel with- the
bottom surface of the dipping vesselé7,3the degrees%of-
parallellzatlon of the upper surface of the body 1l
supporting ‘the dipping vessel 7 and the backing plate 15=”
20 of the chucking mechanism 10=are.str1ctly adjusted.

When the engaging member 89 is ﬁisengagedffrom=the?.
receiving groove 91 and the mountingfholes“84 formed in .-
the bottom surface'of the dipping_vessel 7 are separated-
from the pins 85 provided on the body 1, the dipping’

25 vessel 7 can-be simply replaced by another vesself In -

- 19 -



bot t om surface .of the di pping vessel .7, the degrees of parallelization of

t he upper ssurface of the body 1 supporting the dipping vessel .7 and the
backi ng plate 15 20 of the chucking mechanism 10 are strictly adjusted.
When the engagi ng nenber 89.i.s-di sengaged fromthe receiving groove 91 and
the nmounting holes 84 fornmed in the bottom surface~6f the di pping vessel 7
are separated fromthe pins 85.provided on the body: 1, the dipping 25
vessel 7 can be sinply replaced by another vessel. In - 19 - ot her
words, it is possible to replace the paste by another type one without
reldvi ng the paste adhering to the dipping vessel 7 and the bl ades 72 and

73, whereby. th h B b I duced, 5 I hi
erboci RANSE WRrdRy  LEalE PRPRGALS, Toi FeRARA (D6 RATHE Bl I'eys are forned
t oot hed .pul | . Wiile.all | i nder, f ( d by.air.cylind , th
R o Ly S
i t.h ' ' h _ f AR .t he bl ad
Tre ot SUBEOME SraEERRC T PR EpelBARREY 77 ang (7at DindEeby Snd S 0 2008
are for&;&ﬁ‘%y ée«l’:ﬁﬁéig f gPtgk?ﬁeﬁgg _ 'Q-‘éd@c@@ control .notors 81 are forned

cﬁ vely. e |BE .

by pul se Totors respecti : i'ng appar at us according to thet -
.gngent embogl) -+ifs emBBAiment, tRe?BBLLEARR NRIrfEY YoiOtifeng

renmenti oned step of applying electrodes to the chip Conponents B which
are helgbys tdwd "ehdi pa1pbgbcafe Bokmaksdy Totttdiephiteys.
While all cylinders are formed by air cylinders,'the'éame
Mif; méy alternatively be formed by solenoids. The motor 12
for vertically moving the chucking mechanism and ;he moﬁor-
10 95 for driving the blades are formed by servo motors, the
slidihg motor 36 and-the'§arriage motor 57 are.formed by
reversible motors, and the blade control motors 81 are
formed by pulse motors respectively.
The dipping appératus according to the present embodi-
15 ment °  is applicable not only to the aforementibned'”'
step of applying electrodes to the chip components'B_whiCh_
are held by the holding plate A, but also to another use.
Fig. 12 shows another exemplary workpiecé of a holder
C, which is employed for dip-coating radial lead
20 components with resin layers. In this holder C, two
supports 101 are fixed in parallel in a rectangular frame
body-ioo,'to'élidably pass through a number of suppbft
plates 102, as well as both ends of a bent plate spring
103. Strip portions of lead frames 104 are inserted

25 between the support plates'102, and the plate spring 103

- 20 -



Fig. 12 shows anot her exenpl ary workp| ece of a hol der C, which.s errpl oyed. .'

for dip-coating radial |ead 20 conponent:s with resin layers. In-this.
- holder C, two supports 101 are fixed |n parallel in a rectangular frame

body 100, to slidabl ass thro rrber of . supp Iates 102, ..as wel |
as both ends of é‘%’[ﬂoﬁﬁ%ﬂieé;’? r%??lﬁtﬁggt?’ egn |the) endmest 104

are inserted 25 supben:\meplaﬂ‘e mﬂmcnﬁdptné%nﬁéf s&&ffatd&dﬁ ailfe rdng 103

b ate 102a and ' BRI AS0 SHetBLYL FRde T HIAY Lle fORORae R0l
pr essi ng/ hol di ngbekwelesndtheamuppart bplates t h02suppdlthouglesFig2. 12 et
Although &ig. 123914g a:rbdééé‘%ﬂﬁeén&rié’a& éﬁédl%a”%ujc% 'Eéﬁ%s a

frames 104 are cranpe et'ween: e support € ates 2 In practice
hol der C is invelP4d asedsmampead ybatw heeuppest métteer d0Roukmed
on the |ead franpgatice. 104, and carr| ed by take-in and take out = -

oo v

conveyors to -a p03|t| abpove .a_di pping vessel
Then the holder Cis %ﬁ{?ckg iﬁ (g %ﬁkl it A &
t he di ppi ng vessen.eniehﬂ:rsabyt)s;)r whigharavei mpurtssd) bnyelme alLeaud ﬁﬂ‘méé

ST ou 30 orooood, S SN0 LIBATYE hAreRker B ShR s £0

enbodi ment is exer’er&SJ}tmyabn&el @ dipping vessel containing liquid
resin.. Then the holder c is chucked by a chucking'f N

mechanisnm ~and introduced . :Lnte the dipping vessel, L
thereby forming armoring res:.n layers around the .
1s. _ .elements 105. ' P

~

" Having thus de'scribed"‘bhe' 'in'irention' by 'ref'erenee: AR

to a particular embodiment 11.: J.s to be appreciated.' =

-~ that the described embodiment is exemplary only and is

susceptible to modification and variation w:.thout'
20 departure - from . the scope .of . the invention as -
determined by the appended claims. '
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sUsceptibIe to.nodification and variation without 20 departure from
the scope of +the invention "as‘'determ ned by the appended.clains. - 21

- * C L M S * CLAM: 1. A d|ppkng—appaﬁaLus—cganLS|ng

a chucki ng nechani smfor chucklng a wor kpi ece and v Lcal
sane; take-in and take-out conveyors being provide M‘IE IM mﬂu ﬂ
sides of said chucking nechanismto be flush with ¢ plylng

and di schargi ng said workpiece to and froma position of sald chucki ng’
mechani sm a di ppi ng vessel provided i medi ately under said 10 chucki ng

ne%ﬁanlsn1|n a position |ower than the level for carrying said workpiece

W th respective ones of said take- in and take-out conveyors; a first

driving part, being adapted to carry said workpi ece being supported on said

take-in Quarggar onto 15 - sai d take-out conveyor, for driving said

wor kpi ece in the same direction and at the same speed as to carriage on

sai d take-in cdonveyodippinghappagasasdcomprisimgzonveyor; and a second
driving part for sliding/driving said take- 20 in and take-out conveyors

i n approachi-na arhhclkeiag atechanismc foen shinekimegn as woxukpigosiandns bel n
opposite to .
- vertically moving the same; : S o

gtake-in'and take-out_conveyors being provided on
5 horizontal sides of said chucking mechanism to be flush
Y ' ﬁith each other for éupplying and discharging said
‘workpiece to and from a position of said chucking
mechanism; .
a dipping vessel provided immediately under said
10 -chucking mechanism in a position lower than the level for
carrying said workpiece with respective ones of said take-
iﬁ and take-out conveyors; |
a first driving part, being adapted to carry said

workpiece being supported on said take-in conveyor onto

15 said take-out conveyor, for driving'séid workpiece in'thé
same direction and at the same speed as to carriage on
said take-in conveyor and that oﬁ said take-out conveyor;
and ' | _

a second driving part for sliding/driving said.take-

20 in and take-out cohveyors in approaching and separating

directions between standby positions being opposite to
each other through a vertical space of said chucking

mechanism and working positions, located immediately under

-7 -



each ot her t'hrough a vertical space of sai'd chuck mm wor ki ng -
positions, |ocated i medi at eI y under satd chuc mumﬂﬂmuﬂ I'ng
approximate to each other. 2. A di ppi ng apparatus i1i atcoldahce with :

. claim1, wherein said chucki,n sm co ahe

© whi ch provi des aq?g*r‘fzﬁﬂfxg Bgar@e‘gﬁam‘gml'o:g?i’ﬁ nggggé#%q: S pEPr 8+éﬁ

- chucki ng paw's pl’@ﬁl ded under said backing . plate to be approachable to/
separable frome ‘her and vertically displaceable together. 3. A

di ppi ng apparatus in accordance with claim 10: 1 or 2, wherein each off’f
said take-in and take-out conveyors, being symmetrical in structure to. each’

other, conprises guide ailg Pijhng UPSELPELREtIn Widbrdanceé ivith ccTADR]
- said guide rails. 4. A di ppi ng apparatus i:n accordance-with claim15.

3, whérein said 9ecqmbrl iy g Whudioiny |m§haxi1m rcaxfprisés e haakvingd n
fixed p05|t|ons Wi th respect to said-.guide rails, belts extending across -
sai d pair sof pul lpete cbhivhnprbwidesoa mimmyalmlngesand ik tbower

sai d conveyor body, and a motor = for- 20 rotating/driving one
. of said pair of mudfaee, 5and A padp of peking P%Wbécﬁre’éﬁ?@%‘mﬂ%ﬁy

; preced| ng. claim wherein said first-driving part .-23-
said backing plate to. be approachable to/separable S

. from each other. and :_.ve::;_'t_:l._ea__lly_ dl_spla-eeable ,tog_ether.

3. . A dipping 'épp'a.ra-tus.- in accordance wrt:h claim - v

10 1 or 2, where:.n each of saJ.d take—ln and take-outl - |
convefors, being symmetr:.cal in structure ‘to: each ;.
. other, comprlses quide ralls and a conveyor body whlch

is slldab;e:along-said guide rails.

4. A dipping apparatus' in -accordence- with ela-im
15 3, wherein said second er.v:Lng part compr:.ses a paJ.r_
of pulleys prov:.ded :|.n flxed positions with respect to :
__sa:_.d_gu:;de rails, belts_'exi;;endlng across said pair of
- pulleys ,:_clamp ._me‘i_nb.'e,_'x;s _f_epéartially fixing said belts
 to . said . conv_eyei_r_.. | body, and a  motor for

20 rotating/driving one of s_aid pair of pulleys.

5. - A dipping apparatus in accordance with _any

preceding claim, wherein said first driving part

—23-
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* C L

M S- * ‘conprises first" and second par al
rotatably Supported by said conveyor bod" - first and E H ")“I |ch
are nounted on both ends of said fj

POLLEXE, Vol ¢ Gofopssle ERYSLS Ao, £CoBA. B35 ReER AR B oy
& 2%‘*%"?84 EHESEERN Y CpRLg BRhveyRY ‘Boall 'Rt B 7

second bel t
notor for

apmgratus |

vessel is ppgvﬁﬁgd%e%é mﬁﬁxgp%g%gcﬂ%%@d&mﬁgehel S ver?tl %thg

novabl e to

di ppi ng vessel,” a height-controllab

beisgeshn¥e! ¥ebpeetd Pewfghrhhsna%émﬁuﬁsﬁgi&y dﬁmeans £ or

l evel:l.i.ng b

gui di ngs sai darecomemytedd baAvekh@ngpbkeiensacepsssaiad baohay dRase! -
A di ppi ng apparatus in accordance wth any preceding claim wherein said

wor kpi ece corpspeetivelyyr a

hol di ng 20

o

15

ifirst bélp ertpniddnts adtioss axidefirsy a

7.

plate to have projected portions, and said dipping vessel is
char ged wi t handethdiade padsteys ora coatond belt pxteanding portossissaidsai d
chi p conponents. 8. A dipping apparatus in accordance with any ofs..-
claims 1 to §ecﬂnére|ﬁn§aldeBrtplecpuéénﬁﬁusesaadpluaal|m9t9r'raﬁ¢al
conponents which are held b

rot ating/drlvigg sald first shaft.

6. A dipping apparaﬁus in accordance with any

- preceding clainm, whérein said dipping vessel is provided.

therein with a recovery blade which is vertically
movable to be selectively in contact with the bottom
surface of said dipping vessel, a height-controllable

levelling blade, and means for guiding said recovery and

.. levelling blades across said dipping vessel.

20

7. A dipping apparatus in accordance with any

- preceding claim, wherein said workpiece comprises a

-plurality of chip components which are held by a holding
plate to have projected portions, and said dipping
vessel is charged with electrode paste for coating said

projected portions of said chip components.

| ead

t respectivelys third and*fourth

a



hol der ‘t hr.ough Iead frames respectlvely, “and sai¢5 dippi ng vesSeI s |
charged with liquid. resin for coating said-radi A
di ppi ng apparatus for dipping a plurali ty of co?ﬁ“ﬂﬂ& mﬂﬂm‘m |ﬁ| n a

wor kpi ece, said apparatus conprising: Imng smethani sm f or
chucki ng said. wor kpi ece at-a chucking p05| t i on beI ow sai d chucki ng

mechani sm a di’ pp| nggvess o\ %%E{%
conveyi ng neans for- gonve%r‘iﬁ}% r%ewﬁ% I ece to an Q??dtl)ir'r#ga%l

chucking bositighashide §ONKGYIgy0 %@Riﬁe'e&aorw&fﬂgﬁéé& cXsRpFLELE ta anﬂa

‘retractible from Sal |ng ‘position so as to enable the chucki ng

- mechani sm to di gygahd. W&mﬁay 18R RonlptheWEk RitELeh | dré- Helallsyl
" direction between the chucking position and the 20 di ppi ng vessel

Wi thout the neefofi@erhorhi@iigh TR&AEFratles heespentineechamd msdid A
di ppi.ng apparatus substantiall y as described herein with reference to the
acconpanyisig - dr avppdhg v_esse_l_ is _c_harge_d with liquid resin for coating

said radial le-a'd-'cemponent's,_.

S. A dlpping apparatus for dlppz.ng a plurallty of
components held within a workpiece, said apparatus'
compris:.n'g : |

10 a chuck:mg mechan:.sm for chucklng sald workpzece at.
.a chucking posit:l.on below sald chucking mechanism;
- a dlpp:.ng .vessel prov1d.ed - below - said. ._chucklng
Posrt:lon, and . | o | | ..
conveylng means for convey:.ng saiad workpiece to andi_ :
15 from said _chucking position, the convey:m_g ‘means .be:.ng
horizontally extendible '=_'t;o and_ retractible from said
__chucking.pos'itioii so as to enable the chucking mechanism
_to dip said. componen.ts_ by moving- the workpiece.in a
-vertical di_re_ct-it_:‘h- between the chucking position and the
20 dipping vesseli-withdut .-th‘e'ne.e.d-\for horizontal..m_o’veﬁent :

of the chucking mechanism.-

10. A dipping appafatus substantially as described

herein with reference to the accompanying drawings.



