Di ppi ng Appar atus BACKGROUND OF THE | NVENTION Field of the Invention 5
The present invention relates to a di pping apparatus, which can apply paste
onto ends of ‘m niature conponents such as chip type el ectronic conponents
in high accuracy. Description of the Background Art In general, a holding
pl ate having a nunber of 10 ~ receiving holes is enployed for efficiently
applying electrodes to end portions of a nunber of chip type electronic
conponents, as disclosed in U S. Patent No. 4,395,184. This holding plate
conprises a hard substrate, a thin }Patt{®late portion which is formed at a
central 15 portion of the substrate to be provided with a nunber of

t hrough hol es, and a rubber-like elastic nenber which is enbedded in a
concave portion defined in the flat plate portion to be provided with

recei ving holes, passing through the elastic nmenber, which are smaller in
di aneter 20 t han the through holes. The holding plate elastically holds
chip type electronic conponents in the receiving holes to partially project
the sane, so that electrode paste of silver or the like is uniformy
applied to the projected portions. Thereafter the chip type electronic 25
conponents are heated to dry therelectrode pasie. v
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The aforenmentioned U. S. Patent describes an exenplary nethod of applying

el ectrode paste to such chip type electronic conponents with a roller. In
this nethod, a holding plate holding chip type el ectronic 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 per| her al surface
is brought into contact with the projected portions of t he < ¢ﬁ$

el ectronic conponents to apply the el ectrode paste onto 10 the chip type
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

When the chip type el ectronic conponents are about 1.6 to 5.7 mmin |ength,
for exanple, the el ectrodes have extrenely small thicknesses of about 0.15

to 0.3 mm Dhppinyg RApdeeratowsrol | ed in high accuracy. In the aforenentioned
nmet hod, however, the paste which is applied 20 to the peripheral surface

of t heBAGKGROUNDOWYF fIHE AINVENTEOM i on t hereof, and hence the thickness of
the paste is finely varied to cause dispersion in thickness of the

el ect r Bileddwhifclther Enfventeicoron the chip type el ectronic conponents. Such

di spersion may al so be caused by

S The present invention relates to a dipping apparatus,
which can apply paste onto ends of miniature components
such as chip type electronic components in high accuracy.
Description of the Background Art

In general, a holding plate having a number of

10 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

15 . portion of the substrate 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

20 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

25 components are heated to dry the electrode paste.



25 vi bration of the conveyor or fluctuation of the degree of

hori zontality. - 2 -+ Japanese Patent Publication No. 3-44404 (1991)
descri bes a nethod of coating the upper surface of a flat coating plate
with a thin filmof electrode paste and approaching a hol ding plate hol ding
chip type electronic 5 conponents to partially dowwardly project the
same to the coating plate for pressing the projected portions of the chip
type el ectroni c conponents agai nst the coating plate, thereby applying the
el ectrode paste to the chip type electronic conponents. 10 Thi s

net kod causes no such inconveni ence as that in the aforenenti oned net hod
enploying a roller. According to this nethod, the projected portions of the
chip type el ectiiafsxemaneidnedr 8. §L epatdntgdiestiribes ki tawenplasge of
the coating plate which is coated with the 15 paste, whereby the chip
type el ecmenhod afepElyingrelectredecgastemtd spehsiohrip reymegt h of the
projected portions and the el ectrode widths are made uni form However, a

si ngl e holedientnoindic: epmpongntys reith ahvoideds ofincihds ywethoddetaonic

- conponents. Therefore, extrenely 20 strong reactive force acts on the
hol di ng piheldingeplate dnidingechipnctypni eleekpondnt SOMRONATLS kO aga), nst

the coating plate which is coated with the_gaste. Thus, the
5 partially project the same from its upper surface is

carried by a conveydr,.and a roller which is coated with
electrode paste on its peripheral surface is brought into
contact with the projected portions of the chip type
electronic components to apply the electrode paste ontq

10 the chip type electronic components. In order to
uniformalize the thickness of the paste 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 are about . .
1.6 to 5.7 mm in length, for example, the electrodes have
extremely small thicknesses of about 0.15 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 surface of the roller flows following
rotation thereof, and hence the thickness of the ?aste is
finely varied to cause dispersion in thickness of the
electrodes which are formed on the chip tyﬁe electronic
components. Such dispersion.may also be caused by

25 vibration of the conveyor or fluctuation of the degree of horizontality.



hol ding plate may be inclined to deviate froma parallel state with respect

to the paste, or the holding plate 25 itself may be defornmed and

deteriorated in flatness, - 3 - | eading to inferiority in accuracy for
. application of the el ectrodes. SUMVARY OF THE | NVENTI ON Accordingly, the

present invention ains to provide a 5 di ppi ng apparat us whi ch can

mai ntain a holding plate holding chip type electronic conponents in
parallel with paste, for applying electrodes to the chip type electronic
conponents in high accuracy. Desirably the present invention provides a
di ppi ng 10 apparatus which can prevent a holding plate form
deformation, for ensuring its flatness. According to one aspect of the

present invengapaneskePatientd mibXicchtoich b Ng3appa0at y198qnprising a dip
head portion; a dipping vessel horizontally arranged 15 under said dip
head pordlesoribesdadmethod ofs sating nthen wppéeérnsarfaeeec ofhiactElat use of
the apparatus, is coated wwth thin a filmof paste; and a chucking portion
suppor t edoatingl pleteparthofa $hiih diplmefl @bectoadenpaster @inshl | y novabl e
manner through at |east two shafts 20 including at |east one ball screw
arr angedapprpachingea holding plate holding chip type electronic
5 components to partially downwardly project the same to the
coating plate for pressing the projected portions of the
chip type electronic componénts against the coating plate,
thereby applying the electrode paste to the chip type
electronic components.

10 This method causes no such inconvenience as that in
the aforementioned method employing a roller. According
to this method, the projected portions of the chip type
electronic components are pressed against the bottom
surface of the coating plate which is coated with the

15 paste, whereby the chip type electronic components are
prevented from dispersion in length of the projected
portions and the electrode widths are made uniform.
However, a single holding plate generally holds thousands
of chip type electronic components. Therefore, extremely

20 strong reactive force acts on the holding plate when the
chip type electronic components are pressed against the
coating plate which is coated with the paste. Thus, the
holding plate may be inclined to deviate from a parallel
state with respect to the paste, or the holding plate

25 itself may be deformed and deteriorated in flatness,

-3 -



. by a notor, said chucking portion being adapted to horizontally chuck a

hol ding plate for holding one or nore chip type electronic conponents and
to downwardly project the sane. - 4 - Preferably the chucking portion is
supported by four shafts, which are arranged in a rectangul ar manner. Two
of the shafts positioned diagonally of the rectangul ar arrangenment are
formed by synchronously driven ball 5 screws while the other two

di agonal |y positioned shafts serve as guide shafts for guiding vertical
moverment of the chucking portion. Preferably the holding plate is provided
onikts side end surfaces with chucking grooves, and the chucking 10

portion is provided with a horizontal backing plate and chucking paw s

whi ch engage yéddihdec8NuakbPoieP ah tébcﬁ!f‘é%y"f@ru 2pgLisHEhane oF dHe
hol di ng pl ate agai nst the backing plate cording to anot her aspect of the

present inverdliédcidSdes. there is provided a nethod of formng el ectrodes
on projected portions of mniature conponents, said nmethod conprising:
engagi ng a hauNMERY| @F eTHE| INVENT@ONar dl y projecting mniature
conmponents, by engagi ng neans | ocated in an engagi ng portion-of a dipping
appar at us; Accordingly, the present invention aims to provid%xﬁ
5 dipping apparatus which can maintain a holding plate
holding chip type electronic components in parallel with
paste, for applying electrodes to the chip type
electronic components in high accuracy.

Desirably the present invention provides a dipping "

10 apparatus which can prevent a holding plate form
deformation, for ensuring its flatness.

According to one aspect of the present invention,
there is provided a dipping apparatus comprising a dip
head portion; a dipping vessel horizontally arranged

15 under said dip head portion, said dipping vessel having a
bottom surface which in use of the apparatus, is coated

N with thin a film of paste; and a chucking portion

supported at a lower part of said dip head portion in a
vertically movable manner through at least two shafts

20 -including at least one ‘ball screw arranged to be driven
by a motor, said chucking portion being adapted to
horizontally chuck a holding plate for holding one or

more chip type electronic components and to downwardly

project the same.



20 novi ng the engagi ng neans so as to bring the holding plate into
pressure contact with a horizontal backing plate; driving the engagi ng
nmeans vertically dowwards using at |east two shafts including at |east one
ball screw arrange to be driven by a notor, such that the 25 proj ecting
portions of the m niature conponents are - 5 - t hrough the application
of even pressure, dipped in a dipping vessel having a horizontal bottom
surface coated with a thin filmof el ectrode paste, thereby applying said
el ectrode paste evenly to said projected portions of 5 sai d conponents;
and noving the engagi ng portion vertically upwards, out of the dipping -
vessel . Exenplary action of a chucking portion which is dowwardly
suspended from a di Bre§etapdyt the dhunkingadrsionvssi suppordedc bybefbur
When nuts which are fitted with 10 the ball screws are rotated by a
nmotor, the bal$hagtswswhichnared arrangedinla diectangulafhnannere cihweki ng
portion coupled_to the |ower ends of the ball screws is downwardly noved to
press proj ect Af pbhRei Shatss preitipred diaganakly whorbat secbengylest d by
hol di ng pl at e, ainst the bottom surface of a dipping vessel which

i s coated mﬁtHa%§§P§9mgﬁFhGEShfP§$&ﬁ 1§¥Qﬁ?¥ﬁ%@#%%¥tﬁElﬁédeﬁélpLatpuat
this ti@?’ 't égr 833& E etghgr%¥%gg two diagonally positioned shafts
serve as guide shafts for guiding vertical movement of
the chucking portion.
Preferably the holding plate is provided on its side
end surfaces with chucking grooves, and the chuckipg

10 portion is provided with a horizontal backing plate and
chucking pawls which engage with the chucking grooves to
press the upper surface of the holding plate against the
backing plate.

According to another aspect of the present invention

15 there is provided a method of forming electrodes on
projected portions of miniature components, said method
comprising: engaging a holding plate holding downwardly
projecting miniature components, by engaging means
located in an engaging portion of a dipping apparatus;

20 moving the engaging means so as to bring the holding
plate into pressure contact with a horizontal backing
plate; driving the engaging means vertically downwards
using at least two shafts including at least one ball
screw arrange to be driven by a motor, such that the

25 projecting portions of the miniature components are



I nclination of the chucking portion, which is vertically supported by at

| east two shafts inc¢luding ball screws. 20  Thus, the holding place is
regularly maintained in horizontal state, whereby it is possible to
uniformy apply el ectrodes onto the end portions of the chip type
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that the diagonally positi ews are synchronousfy driven t he

motors Thusgaid tSmpeAcheLe hed ?tﬁﬁii"tﬁ% rﬁ%téﬂgaéﬂﬁ??p%'t?zgni s caused upon
di pping in a balanced manner, thereby Turther effecltively preventing

i nclinati onvé@feiGQ1LPUGKWARAE) out [ tilge. AlpPihgl deBgeplate itself is
easily deformed by the reactive force which is caused upon di ppi ng, since
t he Exemplary action of a chucking portion which is s

downwardly suspended from a dip head portion through ball
screws is now described. When nuts which are fitted with

10 the ball screws are rotated by a motor, the ball screws
are moved in the axial direction. Thus, the chucking
portion coupled to the lower ends of the ball screws is
downwardly-moved to press projected portions of chip type
electronic components, being held by holding plate,

i5 against the bottom surface of a dipping vessel which is
coated with paste. -Although reactive force acts on the
holding plate at this time, it is possible to prevent
inclination of the chucking portion, which is vertically .
supported by at least two shafts including ball screws.

S 20 Thus, the holding place is regularly maintained in
horizontal state, whereby it ‘is possible to uniformly
apply electrodes onto the end portions of the chip type
electronic components which are held by the holding
‘plate.

25 In an embodiment of the present invention, a motor
and ball screws are employed as means for vertical
movement, whereby the speed of vertical movement can be -

freely'adﬁusted by the motor, to reduce a shock which is



sanme hol ds a nunber of chip type electronic conponents. \Wen the back of
the holding plate is surface-supported 15 by a backing plate, the
hol di ng pl ate can be prevented from def ormati on caused by the reactive
force, and its flatness is ensured. Wen the chucking portion is received
in the chucking grooves which are provided in the side end surfaces of the
hol ding plate, the chucking 20 portion will not be downwardly projected
beyond the hol ding plate, and the dipping operation can be carried out with
no hi ndrance. The above and further features of the present invention are

set forth with particularity in the 25 appended cl ai ns and shoul d -
becone clearer from- 7 - consideration of the follow ng detailed
description ofp ﬁglggbgglgﬁgtﬁgﬁglﬁg i nvention given with reference
to the acconpanying drawi ngs. BRIE SCRIPTICN OF THE DRAW NGS 5

Fig. 1 is a front gheyst thealarvpidendiBif Cthé YshASYENgor etiitthlly
appar at us enbodyi ng the present invention; Fig. 2 is a perspective view of

a hol di ng pIaﬁeppbrchngstnspbmuakungtﬁurtﬁmm;ngwapbalhtserehmmandﬂ%qp 10
1
guide shafts may be arranged in diagonal positions

v,
5 respectively so that the diagonally positioned ball
screws are synchronously driven by the motor. Thus, it
is possible to receive reactive force which is caused
upon dipping in a balanced manner, thereby further
effectively preventing inclination of the chucking
10 portion.

The holding plate itself is easily deformed by the
reactive force which is caused upon dipping, since the
same holds a number of chip type electronic components.
When the back of the holding plate is surface-supported

15 by a backing plate, the holding plate can be prevented
from deformation caused by the reactive force, and its
flatness is ensured. When the chucking portion is
received in the chucking grooves which are provided in
the side end surfaces of the holding plate, the chucking

20 portion will not be downwardly projected beyond the
holding plate, and the dipping operation can be carried
out with no hindrance.

The above and further features of the present

- invention are set forth with particularity in the

25 appended claims and should become clearer from



Fig. 3 is a sectional view showing the holding plate of. Fig. 2 holding chip
type el ectronic conponents; Fig. 4 is a plan view of a dip head portion
which is included in the dipping apparatus shown in Fig. 1; 15

Fig. 5is a sectional viewtaken along the line V- Vin  Fig. 4, Fig. 6 is
a sectional view of a chucking portion which is'included in the dipping
apparatus shown in Fig. 1; 20 Fig. .7 is a partially fragnented

pl ane view of the chucking portion shown in Fig. 6; Fig. 8 is a front

el evational view of a supply conveyor, which is included in the dipping
apparatus shown in Fig. 1, located in a working position; - 8 - Fig. 9
Is a plan view of the supply conveyor shown in Fig. 8, Fig. 10 is a left

i de el evat| ' dede il
side el evallgnaladd S 8 LECLAUPPL1GHIEY dorsaWh I flfipBioR of an

Fig. 11 isapllanviewillTustrating a an

which are idalduittbdd bbocALPBERAARDELAEAE 1 Wilver Il e rEfBred2el s 2
gthe line XIl - XIl in Fig 11
to the accompanying drawings.
BRIEF DESCRIPTIC_N OF THE DRAWINGS : ' . U
5. " Fig. 1 is a front elevational view schematically
showing a dipping apparatus embodying the present
invention;
Fig. 2 is a perspective view of a holding plate
which is employed in the dipping apparatus shown in\Fig: E
10 1;
Fig. 3 is a sectional view showing the holding plate
of Fig. 2 holding chip type electronic components;
Fig. 4 is a plan view of a dip head portion which is
included in the dipping apparatus shown in Fig. 1;
15 Fig. 5 is a sectional view taken along the line V -
V in Fig. 4;
" Fig. 6 is a sectional view of a chucking portion
which is included in the dipping apparatus shown in Fig.
1;
20 c Fig. 7 is a partially fragmented plane view of the
.chucking portion shown in Fig; 6;
Fig. 8 is a front elevational view of a supply
conveyor, which is included in the dipping apparatus

shown in Fig. 1, located in a working position;



10 Fig. 13 is a sectional view taken along the line XIIl - XII in
Fig 12; and Figs. 14(a) to 14(c) are explanatory diagrans for illustrating
a nmet hod of applying paste. DETAI LED DESCRI PTI ON OF THE EMBCDI MENT 15

Fig. 1 shows a di pping apparatus enbodying the present invention, which is
adapted to apply el ectrodes onto end portions of chip type electronic
conponents B. As shown in Fiigs. 2 and 3, the chip type electronic
conponents B are elastically held by a holding plate Ato 20 be
partially projected fromreceiving holes [err]. The structure of this

hol ding plate Ais simlar to that disclosed in Japanese Patent Publicatiog,
No. 3-44404 (1991). The i nventive dipping apparatus is forned by a body
1 which contains a Ebgtr8l igniat plast vilewvof theligupply gonveyor? shicwrh is
fixed onto the body 1 through fixed poles 3 and a top plate 4, a supply
conveyor 5, a ¥ Figis8harge conveyor 6, a dipping vessel 7, and a bl ade

portion 8. As shown_in Figs., 4 and . 5, g chugking portjon 10 is vertically
movabl y suspended beﬁrtﬂg P&w@rqﬁﬁ% s3Mde &l aMF IRRYL pBLeYoRE2 Ehgr ough

four shafts 11a, I%b, lic and 1 11drwmhigp.are arranged to define a
rectangl e aboUtUPReY conveYor siown 1n ¥ig. 8; ..

5 Fig. 11 is a plan view illustrating a dipping vessel
and a blade portion which are included in the dipping
apparatus show in Fig. 1;

Fig. 12 is a sectional view taken along the line XII ~
- XII in Fig. 11; .
10 Fig. 13 is a sectional view taken along the line
XIII - XIII in Fig 12; and
Figs. 14(a) to 14(c) are explanatory diagrams for
illustrating a method of applying paste.
DETAILED DESCRIPTION OF THE EMBODIMENT
15 Fig. 1 shows a dipping apparatus embodying the
present invention, which is adapted to apply electrodes
onto end portions of chip type electronic components B.
As shown in Figs. 2 and 3, the chip type electronic
components B are elastically held by a holding plate A to

20 be partially projected from receiving holes a,. The

structure of this holding plate A is similar to that

disclosed in Japanese Patent Publication No. 3-44404

(1991).



:cenfer of gravity of the chuckihg portion 10. Diagonally positioned two 1lla
and 11b of these shafts are fornmed by ball screws, and the other diagonally
positioned two 1l1c and |lid serve as guide shafts. The guide shafts 11c and
15 | 1d are vertically slidably guided in the top plate 4 of the dip head
portion 2 through guide bushes 108. The top plate 4 is provided thereon
wi.th a vertical notor 12 for rotating a;nut 103 which is fitted with the
first ball screw l1la through a pull-ey 100, a belt 101 and anot her 20
pul Ley 102. The nut 103 rotates a nut 107 fitted with the second bal
scriew 11b through a pulley 104, which is integrally rotated with the pulley
102, a belt 105 and another pulley 106. Thus, the two ball screws l1lla and
11b are drivenThe anventlhwrendippingnappaiadushuckifoprmed tbpna2body 10,
whi ch is thus supported by the four ‘shafts 1l1a to | 1d, can be vertically
nmoved whiwkickgobntagnseancantgoiln uaikor(nodntshiowst at @ dipsheadand 7
illustrate the chucking portion 10 in detail. This chucking portion 10
conpri sesPerti@rt 2avhich &s figxgdcpnte tbentedyort tHrowglr£exadportions of
the shafts l1la to 11d, and a_backing plate_15 which is horizontally fixed
to the | ARS8 3B 8hEORUBLRLES: &/18. SYRPLFWGXWSHPT R4 Riers 16 and ,one
vertical gYiihaege 1loRvEyBEo¥, 189aBpTag veste i WH 48 14 A palT

portion 8.

As shown in Figs. 4 and 5, a chucking portion 10 is
| vertically movably suspended from the lower part of the

dip head portion 2 through four shafts 1lla, 11lb, llc and
10 11d, which are arranged to define a rectangle about the

center of gravity of the chucking portion 10. Diagonally

positioned two 1lla and 1llb of these shafts are formed by

ball screws, and the other diagonally positioned two 1llc

and 11ld serve as guide shafts. The guide shafts lic and
15 114 are vertically slidably guided in the top plate 4 of

the dip head portion 2 through guide bushes 108. The top

plate 4 is provided thereon with a vertical motor 12 for

rotating a nut 103 which is fitted with the first ball

screw lla through a pulley 100, a belt 101 and another
20 pulley 102. The nut 103 rotates a nut 107 fitted with the

second ball screw 1l1b through a pulley 104, which is

integrally rotated with the pulley 102, a belt 105 and

another pulley 106. Thus, the two ball screws lla and 1llb

are driven in a synchronous manner. The chucking portion

25 10, which is thus supported by the four shafts lla to 11d,

{0



10 sliding shafts 18 are fixed to the substrate 14 in upright states for
guiding a vertically novabl e chuck holder 19, which is coupled to a piston
rod of the vertical cylinder 17 through a stay 20. Thus, the chuck hol der

- 19 is vertically novabl e through the vertical cylinder 17. Two 15
vertical pairs of sliding shafts 21 slidably pass through both side
portions of the chuck holder 19, while a horizontal pair of chucking paw s
22 are coupled to outer end portions of the sliding shafts 21 and sliders
23 are fixed to side end portions of the sliding shafts 21 in 20
vertically extending manners. Forward end surfaces of piston rods of the
swtching cylinders 16 are slidably in contact with side surfaces of the
sl i der s a1 @prmextipably mevedecwhite reguliastlyn remisindng hiénsai t chi ng
cylinders 16 and the sliders 23 are supplied by springs 24 25 whi ch are
provi dediQFizQnEa) gL shafts 21. In operation, the switching cylinders

16 outwardly open the ﬁggckjnf pawls 22 in a first stage, and the vertical
cylinder 17 dFo@fvartiigndol ekl instsatacthenchmckd ngaportion 18 incond

PLO0C, b 88 5kl Soor T £BL e, bR c o0
[ear] Wil 3 AR o B b BRI 0 S ek 2 Tour

lla to 11d, and a backing 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 ‘

10 sliding 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 cylinder
17 through a stay 20. Thus, the chuck holder 19 is
vertically movable through the vertical cylinder 17. Two

15 - vertical pairs of sliding shafts 21 slidably pass through
both side portions of the chuck holder 19, while a
horizontal pair of chucking pawls 22 are coupled to outer ;,
end portions of the sliding shafts 21 and sliders 23 are
fixed to side end portions of the sliding shafts 21 in

20 vertically extending manners. Forward end surfaces of
piston rods of the switching cylinders 16 are slidably in
contact with side surfaces of the sliders 23. Contact
pressures between the piston rods of the switching

cylinders 16 and the sliders 23 are supplied by springs 24
25 which are provided on the sliding shafts 21.

1\



_the closed chucking paw s 22, to bring the upper surface 10 of the

hol ding plate A into-close contact wth the backing plate 15. Since the

| ower surface of the backing plate 15 is r.egularly maintained in a

hori zontal state by the shafts 1la to 11d, the holding plate Ais also

hori zontally held to maintain the projected portions of 15 the chip type
el ectroni c conponents B, which are recei.ved in the receiving holes [err],
in horizontal states. Referring to Fig. 6, the chucking pawl s 22 provided
on the left side are closed while those provided on the right side are
opened. 20 In order to release the holding plate A an operation
reverse to the above is carried out. Nanely, the chucking pawls 22 are
downwar dl y novéa iopenadigngs dhestawideching ¢ylindersgbét oubwaaglyhe hol di ng
plate A onto the conveyors 5 and 6 as described |ater, and the chucking 25
pawl s 22 @penofdsehucking pawlssi2ddn @ rkixskestage, and| §heg plate A
The opened chucking pawms 22 are upwardly noved in a third stage, and then
i nwar dl y ¥EE§&Gal, cxligden, 1 ApunwaFrdlah N es e sePeRedoFhyFkiag on.
Figs. 8 to 1Q show. the sup conveyor 5 i Quide rails

] pl v n1§§1%%I. 5
32a and 3PBY, Fe’zl?oﬂin_zéntsﬁc%dprs&\ﬂ d ot & D rsEBPor ERe31a and 31h,
eachgof wiiioh 9 10Tk AANALLY 1o XS, PO Vhd ALOHERLER! 1 1Y of

22 to engage forward ends thereof with chucking grooves a,,

which are provided on both sides of the holding plate A.
- In a fourth stage, the vertical cylinder 17 upwardly moves
the closed chucking pawls 22, to bring the upper surfaqe
i0 of the holding plate A into close contact with the backing
plate 15. Since the lower surface of the backing plate 15
is reqularly maintained in a horizontal state by the
shafts 1la to 11d, the holding plate A is also
horizontally held to maintain the projected portions of
15 the chip type electronic components B, which are received
in the receiving holes a;, in horizontal states. Referring
o to Fig. 6, the chucking paﬁls 22 provided on' the left side
are closed while those provided on the right side are
opened. - _
20 In order to release the holding plate A, an operation
reverse to the above is carried out. Namely, the chucking
pawls 22 are downwardly moved in the closed states in a
first stage to bring the holding plate A onto the

conveyors 5 and 6 as described later, and the chucking

25 pawls 22 are opened in a second stage to release: the

Y 2



support legs 30, so that a conveyor body 33 is slidable on the guide rails
32a and 32b through slide bearings 34a and 10 34b. A sliding notor 36
is fixed onto the body 1 through a bracket 35, and a driving pulley 37 is
..ounted on the rotary shaft of this notor 36. The driving pulley 37 is
coupled in a power transmttable manner with an internedi ate pulley 39,
which is rotatably supported by a 15 beginning end portion of the first
support 3la, by a belt 38, and the internmediate pulley 39 is integrally
rotated with a transm ssion pulley 40, which is |ocated in an opposite
position through the support 3la. A sliding belt 42 extends across the
transm ssion pulley 40 and anot her 20 transm ssion pulley 41, which is
r ot at abl yhalding tptabe A.t eChengpened ehudkingfpawiks s2ppsre 3la, and a
clanp nenber 43 for partially clanping the sliding belt 42 is provided on
t he | onerupwardky movedeisni gethdxd taget Mk dhaly ckinweeglysclosesd it is
possi ble to horizontally 25 slide the conveyor body 33 by driving the
sl'iding it @ fouzngh gtBEEirn&kPnHGoBRdefssither Sckes PBRY¥ELSAN -and a
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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 -

10 34b. A sliding motor 36 is fixed onto the body 1 throdgh
a bracket 35, and a driving pulley 37 is mounted on the
rotary shaft of this motor 36. The driving pulley 37 is
coupled in a power transmittable manner with an
intermediate pulley 39, which is rotatably supported by a

15° beginning end portion of the first support 3la, by a belt
38, and the intermediate pulley 39 is integrally rotated
with a transmission pulley 40, which is located in an
opposite position through the support 3la. A sliding belt
42 extends across the transmission pulley 40 and another

20 transmission pulley 41, which is rotatably supported by a
terminal end portion of the support 3la, and a clamp
member 43 for partially clamping the sliding belt 42 is
provided on the lower surface of one side portion of the

conveyor body 33. Thus, it is possible to horizontally

25 slide the conveyor body 33 by driving the sliding motor

2



whi ch are forned by photointerruptors nmounted on the second support 31b
W th a constant space, respectively. The position detectors 45 and 46
out put detection signals, 10 to stop the sliding notor 36. In order to
_reduce shocks which may be caused when the conveyor body 33 is stopped at
t he begi nning and term nal end positions, a pair of shock absorbers 47 and
48 are nounted on the first support 3la,” and a stopper 49 is fixed to the
side portion of the 15 conveyor body 33 in response thereto.
Cross-directionally extendi ng shafts 50 and 51 are rotatably supported at
front and rear portions of the conveyor body 33, and carriage pulleys 54
and 55, which are horizontally provided with carriage belts 52 and 53, 20
are noun3gd on both end portions of the shafts 50 and 51. The carri age.
belts 52 and 53 are adapted to support both side portions of the hol ding
plate A A caw ibegeinning end ipodiitioh t(Gddmibpvposivibageand ahe conveyor
body 33 through a bracket 56, and a driving pulley 58 is nmounted 25 on
t he rot aterstia@l end ipositdooy (Workifige pbsitiion pubfeghe cbvieyioar | ocks
wi th another pulley 60, which is nounted on an internediate portion of the
shaft .50bogrvodiddda &didiadmepenatigreean the clrteeted| whes. aThus, it (s
possible to drive the carriage belts 52 and 53 at the sane speed by 5

t heScar r Agg§ecikdos: mepbexy 4d; Prpviidedhandiong pfide surfarcenof the
conveyor body 33 reaches position detectors 45 and 46,
which are formed by photointerruptors mounted on the |

~ second support 31b with a constant space, respectively.

The position detectors 45 and 46 output detection signals,

10 to stop the sliding motor 36. In order to reduce shocks

which may be caused when the conveyor body 33 is stopped
at the beginning and terminal end positions, a pair of
shock absorbers 47 and 48 are mounted on.the first support
3la, and a stopper 49 is fixed to the side portion of the

15 conveyor body 33 in response thereto.

Cross-directionally extending shafts 50 and 51 are
rotatably supported at front and rear portions of the
conveyor body 33, and carriage pulleys 54 and 55, which
are horizontally provided with carriage belts 52 and 53,

20 are mounted on both end portions of the shafts 50 and 51.

The carriage belts 52 and 53 are adapted to support both
side portions of the holding plate A. A carriage motor 57
is fixed to the lower surface of the conveyor body 33

through a bracket 56, and a driving pulley 58 is mounted

25 on the rotary shaft of this motor 57. The driving pulley

%



IS supported on these belts 52 and 53, fromthe beginning end to the
termnal end in a parallel nmanner. The supply conveyor 5 further conprises
a tension roller 61 for supplying constant tension to the sliding 10

belt 42, a horizontal pair of guide plates 62 and 63 for slidably
supporting the |ower surfaces of the carriage belts 52 and 53, tension
rollers 64 and 65 for supplying constant. tension to the carriage belts 52
and 53, and a rear cover 66 for preventing the dipping vessel 7 from 15
droppage of dust etc. adhering to the carriage system Since the discharge
conveyor 6 is symetrical in structure to the supply conveyor 5, redundang
description is omtted. The di scharge conveyor 6 is so synchronized in
sliding a8 tateylogkspeizhi emotiher tpelleypbl, cwhichois2tounted e t he
former is slid to the working position in synchronization with the latter
and carriageibtermediatiec posithon 0% the \ahaft 5fe pupwidece®n (thee sane
direction as those of the_latter. The discharge conyeyqor 6 is different in

st r uct ur ebeginningogngdne thxoMgh R 5%- | nThupei AF LHaPOSSHRARFRctri C
switch 67 and a proximty sw,tch 6 re ted on an upper suyface of a
rear covedrbge Fcﬁ#§%ﬂ&l¢%§&%§?f@%¥$oﬁsﬁ£%§&m Psge&%\}@g/or Rady
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is supported on these belts 52 and 53, from the beginning
end to the terminal end in a parallel manner.

The supply conveyor 5 further comprises a tension
roller 61 for supplying constant tension to the slidinq
10 belt 42, a 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
constant tension to the carriage belts 52 and 53, and a
rear cover 66 for preventing the dipping vessel 7 from
15 - droppage of dust etc. adhering to the carriage sysﬁem.
Since the discharge conveyor 6 is symmetrical in
structure to the supply conveyor 5, redundant description
is omitted. The discharge conveyor 6 is so synchronized
in sliding and carrying operation with the supply conveyor
20 5 that the former is slid to the working position in
synchronization with the latter and carriage belts of the
former are driven at the same speed in the same direction
as those of the latter. |
The discharge conveyor 6 is different in structure

25 from the supply conveyor 5 in a point that a photoelectric
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5 detecting positions of the holding plate A as provisionally
illustrated in Fig. 7. The photoelectric swwtch 67 is adapted to
tenporarily stop the holding plate A for carrying the same fromthe dlpplng
.Sstep to a subsequent step, while the proximty switch 68 is adapted 10

"to decide a position for stopping the holding plate A when the sane is
supported across the conveyors 5 and 6 .before dipping. Figs. 11 to 13
illustrate the di pping vessel 7 and the bl ade portion 8. 15 The

di pping vessel 7 is in the formof a rectangle having a U shaped section,
which is slightly larger than the holding plate A and provided wth guide
rails 70 on both sides of |onger edges thereof. A blade supporting frame 71
i s slidalskyl tahpBdr tae can prexiguitie switch 768t areomounted Lhtan | y extend
across the dipping vessel 7. A recovery bllade 72 for collecting el ectrode
past e onuppesndyafiaderpbia treaxi gpvery éessehichahg promided @npth@e 73
for adjusting the electrode paste in a prescrlbed t hi ckness are
|ndependbnmmpmnanniﬁﬁanﬁkﬁaQﬂQNEYQESbO Xu%%orPPﬁgafP%ﬁinﬂqul%Q#tlcalIy

novabl e manners The * * drivin g nmeans

vertlcalB}d@owmniﬁﬂﬁtﬁﬁrEPQHCQQXEYOEvﬁP@ﬁa@?erﬁEgﬁﬁﬁﬂﬁﬁagﬁﬁﬂést one, hal

5 detecting positions of the holding plate A, as
provisionally illustrated in Fig. 7. The photoelectric
switch 67 is adapted to temporarily stop the holding plate
A for carrying the same from the dipping step to a
subsequent step, while the proximity switch 68 is adap?gd.

10 to decide a position for stopping the holding plate A when
the same is supported across the conveyors 5 and 6 before
dipping.

Figs. 11 to 13 illustrate the -dipping vessel 7 and

the blade portion 8.

15 The dipping vessel 7 is in the form of a rectangle
having a U-shaped section, which is slightly larger than

| the holding plate A, and provided with guide rails 70 -on
both sides of longer edges thereof. A blade supporting
frame 71 is slidably supported on the guide rails 70 to

20 horizontally extend acfoss the dipping vessel 7. A
.recovery blade 72 for collecting electrode paste on an end
portion of the dipping vessel 7 and a levelling blade 73
for édjusting the electrode paste' in a prescribed .
thickness are independently mounted on the blade.

25 supporting frame 71 in vertically movable manners.. The

b
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“~SCcfew arranged to be driven Dby a notor, such that the proj ecting portions
of the m nature conponents are 5 t hrough the application of ev

pressure,

coated with a thin filmof electrode paste, thereby app
paste evenly to said projected portions of said conponents;

novi ng-the engagi ngaPPvihgnNthe' ldricld ing Pieafs vertidalilie dovavagdeessel .

11. An apparatus or nethod substantially as described herein with reference

to the acconpaigimg 4 ale#gt.two shafts including at least one ball

10

screw arranged to be driven by a motor, such that the
projecting portions of the minature components are
through the applicétion of even pressure, dipped in a
dipping vessel having a horizontal bottom surface
coated with a thin film of electrode paste, thereby
applying said electrode paste evenly to said projected
portions of said components; and

moving the engaging portion vertically upwards,

out of the dipping vessel.

11. An apparatus or method substantially as described

herein with reference to the accompanying drawings.

N

en
di pped in a di pping vessel having a horizontal U“tljlm H“Ln Hll
i N de
and 10
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