13 |TiE OF THE | NVENTI ON El ectrode Form ng Systepf Chégfgﬂnponents
ACKGROUND OF THE | NVENTI ON The present invenfroghfelate ;0Ja system for

_-fdbﬁing.external el ectrodes on end porti‘ons of chip conponents such as chip
- capacitors or chip resistors. U S. Patent No. 4, 395,184 discloses an
exenpl-ary nethod of forming electrodes on end portions of chip conmponents.
"First, a holding plate and a guide plate which is superposed thereon are
set in a ClEXITRE ,OBCrHEIAANVENTI@DNponents are inserted in holes provided in

the guide plate Vi ' i YR CAPR S C Lon t es of the
hol.es provided |2é/]t?1éep%€%%gp% a’fﬁé@are c%e%%g S\nhtgﬁ %ﬁgbﬁg{e’g?ﬁg pl ate. Then,
the holding plate and the guide plate are integrally taken out fromthe

charger, anghdderShiip SOMPERCRPENFEGEted in the holes of the guide plate
are pushed TNt e ot A vemton s d0h L0 B! 81 8y0Yef BEPPorming
external electrodes on end portions of chip components such
as chip capacitors or chip resistors.
U.S. Patent No. 4,395,184 discloses an exemplary method
of forming electrodes on end portions of chip components.
First, a holding plate and a guide plate which is
superposed thereon are set in a charger, so that chip
components are inserted in holes provided in the guide
plate by vibration or vacuum suction. Bottom surfaces of
the holes providéd in the guide plate are covered with the
holding plate. Then, the holding plate and the guide plate
are integrally taken out from the charger, and the chip
components inserted in the holes of the guide plate are
pushed into receiving holes of the holding plate by a punch
mechanism. The holding plate has a number of such
receiving holes for resiliently holding the chip components.
The holding plate, thus holding the chip components
upwardly projecting'on'its upper surface, is placed on a
conveyor and passed under an electrode material coating
station, so that the projecting portions of the components
are coated with electrode material. The holding plate is
then carried by the cohveyor-to a heating station, so that
the electrode material is dried therein. Thereafter the
holding plate is carried to the punch mechanism again, so
that the components are pushed down from the upper side to a
b lower side of the holding plate. Then the holding plate is
‘ inverted and again placed on the conveyor to be carried to
the coating station and the heating station, so that the
chip components are again coated with the electrode
material and dried. The components thus provided with

electrodes on both end portions are again set in the punch
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nechahjsn1 The hol di ng plate has a nunber of such receiving holes for
reS|I|entIy hol ding the chip conponents. The hol ding plate, thus hol ding

t hg” chi'p conponents upwardly projecting‘on its upper surface,

is placed on

a conveyor and passed under an el ectrode material coating station, so that
the proj.ecting portions of the conpongnts are coated with el ectrode
material. The holding plate is then carried by the conveyor to a heating
station, somédtednidie, chretaodenanyedi shtoshdlesdotheneunloddéngabliatet he
hol ding plate is_.carfri g to tgﬁ¥$unch mechani sm again, so that the

conponent s ??@;ﬁi?he WAERR

he upper side to a |ower side of the

hol di ng pl at e. Thmnth@eaﬂokdmagtbbaéé edechredeefloamdnggaethpdacedranushe

conveyor to, :Br? oS UE 186105 EEOBLI BOLS1AhAR 800abHEAN2ALRIENS! BubR. SO

that the chi are agaln coate ctro

e nmat

rra

dried. The m@ﬂ#nnmﬁmslnhuerpﬂb$|Gembmpﬂhlenéctnoébg sasPechki¥ed portions
are again sgheldy { ies PHIENREPLARED PESEIRy an® discharging the chip

components.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to

provide an electrode forming system for chip components,

which can automate all steps from a charging step to a

discharging step, thereby improving productivity.
Another object of the present invention is to

provide

an electrode forming system for chip components, which can

attain a high degree of efficiency with relatively
number of holding plates.
The electrode forming system according to the

a small

present

invention uses first and second holding plates having a

number of receiving holes for resiliently holding said chip

components, a guidé plate having a number of guide
corresponding to the receiving holes, and a spacer

defining a clearance between said first and second

plates so as to carry out the following operations.

holes

for

holding
First,

the components are fed by charge means into the guide holes

of the guide plate. Next, the components received

in the

guide holes of the guide plate are transferred into the

receiving holes of the first holding plate by transfer means

to exposed one ends of the components. The transfer means

has a number of press pins corresponding to the receiving

holes so as to push the components. Then, the first holding

plate holding the components is carried to electrode

coating means by conveyor means. When the components are

thus carried to the coating means, one ends of the

components are coated with electrode material. The coating



2 mechani sm and di scharged into holes of an unloading plate fromthe
holdlng plate. In the aforenentioned el ectrode form ng nethod, various
types of plates nust be set in and detached fromthe punch mechanismin
various conbinations in the respective operations for charging, pushing and
di scharging the chip conponents. SUWRARY OF THE | NVENTI ON Accordi ngly, an
obj ect of the present invention is t0 provide an el ectrode form ng system

for chip coppone rﬂia%ln fé'&:&@f&%ﬁ@@ﬁt%éﬂf1§§€p§oidﬁﬁaap§’é'€égl ng step to a
ep, t ereby | Mprovin réBro uctivit Anot her ob% ct of the

dlschargln&ﬁﬁ
present i nveEizental %X)%ﬁ%ﬁl%kﬁaﬁ %E??Bﬂed?ﬁgﬂ?ﬁﬁlgygfgﬁ? r chip
conponent s, ¢ \d# e LW, and press the exposed ends of the components

against a horizontal_surface supplied with electrode
material in the form of a thin film. The first holding
plate holding the components, whose one ends are thus coated
with the electrode material, is carried into drying means

by the conveyor means, so that the electrode material is
dried therein. Thereafter, the first holding plate is
carried to holding plate standby means by the conveyor
means, and further carried to the transfer means by
transport means. At this time, the transfer means transfers
the components from the first holding plate into the second
holding plate through the spacer to expose the other ends

of the components. Then, the second holding plate having
received the components is carried to the electrode coating
means to apply the electrode material onto the exposed ends
of the components, and further carried to the drying means.

The second holding plate holding the chip components,
which are provided with electrodes on both ends, is carried
from the drying means to the standby means by the conveyor
means and next to discharge means by the transport means.
The discharge means has a number of presg pins similarly to
+he transfer means, and discharges the components from the
second holding plate.

In addition to the aforementioned charge means,
transfer means and holding plafe standby means, spacer
storage means for storing the spacer and holding plate
storage means for holding a certain number of the holding
plates are preferably arranged within a working area of the
transport means. The transport means transports the
holding plate, the guide plate or the spacer among these
means in prescribed order. Since the transport means need
not work in a large area, it is possible to reduce the

working space and the carriage period.



attarn a high degree of efficiency with relatively a small nunber of
holdlng pl ates. The el ectrode form ng system according to the present

| Ayention uses first and second hol ding:pl ates having a nunber of receiving
holes for resiliently holding said chip conponents, a guide plate having a
nunber of guide holes corresponding té the receiving holes, and a spacer
for defining a clearance between said first and second hol ding plates so as
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holding plate. According to the present invention, after
.the components exposed from one surface of the first

holding plate are coated with electrodes on one ends
thereof, the components are transferred from the first
holding plate to the second holding plate so that electrodes
are formed on the other ends thereof, whereby it is not
necessary to pass the components through the receiving
holes. Thus, the aforementioned defects can be solved.

When the transfer means has upwardly directed press
pins, the guide plate is preferably provided with guide
holes each of which has a large diameter portion to receive
a component, and a small diameter portion to be passed
through by the press pin. The large diameter portion opens
at an upper surface of the guide plate and has a cross-
sectional size sufficiently large to receive one of the
components C. And the small diameter portion extends from
the bottom of the large diameter portion to an lower surface
of the guide plate and has a cross-sectional size smaller
than a cross-sectional size of the component. 1In this
case, only the guide plate may be set in the charge means
without setting the holding plate, whereby the charging step
is simplified. When the press pins upwardly push the
components from the guide plate to the holding plate, the
components are held on a lower surface of the holding
plate. Thus, it is not necessary to invert the holding
plate in advance of electrode coating steb.

The aforementioned spacer is preferably formed by a
frame-like body, whose thickness is smaller than the length

of fhe chip component, having an opening which is larger



thus<sarried to the coating neans, one ends of the conponents are coated
with etectrode material. The coating 3 neans may preferably chuck the
ffst hol ding plate horizontally with the conponents downwardly exposed
therebeIOM/ and press the exposed ends of the conponents against a

hori zontal surface supplied with electrgppde material in the formof a thin
film The first holding plate holding the components, whose one ends are

t hus coated t\Matnhat I 16 501 Tsade Bided irdngd o alié ebidiNg dpyaty. means by

t he conveyor means,. SO t.hat the el ectrode ried therein.

Thereafter, the First ot FFMNS RS ?reafrerﬁaekﬂiif 3’?10? a‘?%l'b? W R&SHhdby

nmeans by the:ompmlsmg ree arcea tanrd whirdhheraddaa Yl edsumpd ites t 4 aubd el ityast by

transport Mg /g filited dP i AP e dBAE JH AN fifernittently
rotate upon a horizontal axis at the constant angles. The
furnace also preferably comprises an inlet opening and an
outlet opening which are provided in 180 ° symmetrical
positions. In this case, it is possible to continuously dry
a plurality of holding plates while successively inserting
the holding plates into the drying furnace. As a result,
drying process can be efficiently carried out without long
waiting time, unlike the case of bach processing. Further,
when the aforementioned 180° rotation systém is employed, a
moving mechanism in the drying furnace is simplified. '
Moreover, when a holding plate holding the components on its
lower surface is introduced into the inlet opening of this
drying furnace, the holding plate is discharged from the
outlet opening holding the components on its upper surface.

Thus, it is easy to check the result of electrode

formétion of the components, and there is no need to invert
the holding plate in order to transfer the components to
another holding plate;

When the transport means simply moves among the charge
means, the transfer means, the discharge means, the holding
plate standby means, the spacér storage means and the
holding plate storage means, which are arranged within a
certain range, it is possible reduce both space for
operation and time loss. Further, while one means is in
operation, the transport means can continuously move among
other means. Thus a high degree of efficiency is attained.

A robot which swings within a certain range may
preferably employed as a transport means, since it is able
to accurately set jigs into correct positions in the
respective means as well as to reduce the working period.

The conveyor means may preferably be prepared from the



t he EOnponents fromthe first holding plate into the second holding plate

t hrough the spacer to expose the other ends of the conponents.

Then, the

ségond hol ding plate having received the conponents is carried to the
el ectrode coating neans to apply the e ectrode naterial onto the exposed
ends of the conponents and further carried to the drying neans. The second

hol di ng plate h dln the chi onponents,. which.are prov
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When a number of holding plates are used in rotation

for the step of forming electrodes on one ends of the

components, on the other ends thereof, and discharging the

components, electrode formation can be efficiently

out with a small number of holding plates.

carried

According to the present invention, as hereinabove

described, all steps of charging, transferring, electrode

coating on one end, drying, transferring, electrode coating

on the other end, drying and discharging can be free from

manual operation, wherebv productivity can be improved.

Further, the c¢hip components which are held on one

holding plate and coated with electrode materials on one

ends thereof are thereafter transferred to another

holding

plate so that the other ends thereof are in turn coated with

electrode materials. Since the components need not to be

passed through the feceiving holes, a small pushing force

is enough for pushing the components into the receiving

holes of the holding plate.

In addition, positions for introducing and discharging

the jigs into and from the charge means, the transfer means

and the discharge means and the position for storing the

jigs are arranged in a working area of a single transport

means. Thus it is possible to efficiently carry out

complicated operations for carfying and exchanging the jigs.
The above and further features of the present invention

are set forth in the appended claims and will become clearer

from consideration of the following detailed description of an

exemplary embodiment of the invention given with reference to



transport. neans. The transport means transports the holding plate, the
guide plate or the spacer anpong these neans in prescribed order. Since the
transport neans need not work in a large area, it is possible to reduce the
wor ki-ng space and the carriage period. 4 In general, after chip
conponents projecting from one surfac% of a holding plate are coated with
el ectrodes, the conponents are passed ‘t hrough receiving holes to project
fromthe other surface of the holding plate. At this tinme, the el ectrode
surfaces of the coqfonents are easily damaged due to high resistance, and a

| ar ge forcetheﬁﬁﬂ MRANYG Nh 90103 pl ate. According to the present
i nvention, after b&gcﬁgggapgﬂb@ PNROSRAWTMYY one surface of the first

hol di ng pl ate are coat ed el ectrodes on one ends
Fig. 1 is a plan view schematically showing an

electrode forming system embodying .the present invention;

Fig. 2 is a perspective view showing a holding plate;

Fig. 3 is a perspective view showing a guide plate;

Fig. 4 is a perspective view showing a spacer plate;

Fig. 5 is a partially fragmented side elevational view
showing a hand of a transport robot;

Fig. 6 is a sectiohal view showing a charger;

Fig. 7 is a sectional view showing a guide plate
receiving chip components;

Fig. 8 is a side elevational view of a transferer;

Fig. 9 is a sectional view taken along the line IX — IX
in Fig. 8, showing first conveyor;

Fig. 10A is a sectional view taken along the line X —
X in Fig. 8, showing the transferer before it inserts chip
components from the guide plate to a holding plate;

Fig. 10B is a sectional view taken along the line X -
X in Fig. 8, showing the transferer when it inserts chip
components from the-guide plate to the holding plate;

Fig. 11A is a sectional view taken along the line X —
X in Fig. 8, showing the transferer before it transfers
chip components from the holding plate to another holding
plate;

Fig. 11B is a sectional view taken along the line X -
X in Fig. 8, showing the transferer when it transfers chip

components from the holding plate to another holding plate;

Fig. 12 is a side elevational view showing an electrode
coater and first and second conveyors; \

Fig. 13 is a sectional view of the electrode coater for
illustrating a method of coating one ends of the chip

components with electrode material;



_thereof the conponents are transferred fromthe first holding plate to the
second ‘hol di ng plate so that electrodes are fornmed on the other ends
thereof whereby it is not necessary to:.pass the conponents through the
receiving holes. Thus, the aforenentioned defects can be sol ved. Wen the
transfer nmeans has upwardly directed press pins, the guide plate is
preferably provided with guide hol es gach of which has a |l arge dianeter

portion to recei : d
Phrough by the Brike B rErhfetratll & HRenf ST EicB0EL OF 4 uipigose

surface of fivmnapdide plate and has a cross- sectional size sufficiently
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extends fromth rge dlaneter portion to an lower surface
of the guidd flie khd has a cross-sectional size smaller than a

cross-sectional sige p§ iden CHOMMONENEvat Tbrddll SvLaseshowl vg t Hep@itd Den pl at e
may be set in the charge nmeans Wt hout sett.ing the hol di ng pl ate, whereby
t he chargu{f?ﬂ(ﬂ)thlr conveyor to a standby “section;

Fig. 17 is a perspective view showing a holding plate
storage section and a spacer storage section;

Fig. 18 is a partially fragmented side elevational view
showing a discharger;

Fig. 19 is a flow chart showing an operation for
forming electrodes on one ends of the chip components;

Fig. 20 is a flow chart showing an operation for
forming electrodes on the other ends of the chip components;
and

Fig. 21 is a flow chart showing an operation for

discharging the chip components.

DESCRIPTION OF AN EXEMPLARY EMBODIMENT

Fig. 1 is a general view showing an electrode forming
system for chip components according to an embodiment of
the present invention. This system is substantially formed
by a charger 1, a transferer 2, an electrode coater 3, a
drying furnace 4, a holding plate standby section 5, an
inversion conveyor 6, a spacer storage section 7, a holding
plate storage section 8, a discharger 9, a transport robot
10, first to fourth conveyors 11 to 14, and a control unit
15 for integratedly controlling movements of the respective
apparatus.

This system repeatedly uses holding plates A, guide
plates B and a spacer plate D. The holding plate A shown
in Fig. 2 has a number of receiving holes a:. formed as
through holes for resiliently holding chip components C,
grooves a; formed on shorter side surfaces thereof, and pin
holes a, formed close to the shorter sides thereof. The |



S srnpllfled When the press pins upwardly push the conmponents fromthe
gui de plate to the hol di ng pl ate, the conponents are held on a | ower
surface of the holding plate. Thus, it i‘s not necessary to invert the
holdlng_plate i n advance of el ectrode coating step. The aforenentioned
spacer is preferably formed by a frame9li ke body, whose thickness is
smal l er than the length of the chip conponent, having an opening which is

| ar ger ?E? gﬂgg%eg ggghhl HtgqgragggagfgthehwdwéyggﬂaIe The drying
nmeans nmay prefera furnace conprising a _rotator which
radially suppéF?§PanéﬂnﬂaFPt$thrﬁGFdWﬁﬁgpP89§§ & ~cofathiotiiede and

whi ch i ntergh&aenhbyegowtea@.p%o&nh%l regtal7 ,axas at 1télegé:m$na!tterangl es.

The furnaceng%gogrgzeg%ELing at t%e u%gekngggfgggﬂéggéke gulde plate B
and having a cross-sectional size sufficiently large to
receive one of the components C, and a small diameter
portion by extending from the bottom of the large diameter
portion b: to the lower surface of the guide plate B and
having a cross-sectional size smaller than the cross-
sectional size of the component C. Also, the guide plate B
has grooves b, formed on shorter side surfaces thereof, and
pin holes bs corresponding to the pin holes a,. Further,
the spacer plate D shown in Fig. 4 is in the form of a
rectangular frame having an opening d. which is larger than
a holes-distributed range of the holding plate A. The
outlines of those jigs A, B and D are identical to each
other.

In this embodiment, 25 holding plates A for one lot,
two guide plates B and a single spacer plate D are used.

As shown in Fig. 1, a return position la and a charge
position 1b of the charger 1, a set position 2a of the
transferer 2, the holding plate standby section 5, the
spacer storage section 7, the holding plate storage section
8 and a set position 9a of the discharger 9 are arranged
within a working area Z of a hand 16 of the transport robot
10. As shown in Fig. 5, the robot 10 is prepared from a
horizontal turning robot, for example, and its hand 16 is
movable along directions X, Y andg . The hand 16 is
provided on both side portions with a pair of sidewardly
movable chucking pawls 17 having forward ends 171. When
these pawls 17 are moved inwardly, the ends 171 are able to
engage with the grooves a. of the holding plate A and the
grooves b, of the guide plate B. The hand 16 is further
provided close to both side portions thereof with a pair of
vertically movable locating pins 18 which are downwardly



outl et, openi ng which are provided in 180 symetrical positions. In this
case, it is possible to continuously dry a plurality of holding plates
whi:| e successively inserting the holding plates .into the drying furnace. As
a result, drying process can be efficiently carried out without |ong
waiting tinme, unlike the case of bach ngce55|ng Further, when the
aforenentloned 180[ err] rotation systen1|s enpl oyed, a novi ng nmechanismin

the drying Byéaacs},'épfi% {529 2B €QV&hic %Ceaaglag' ibgga%akgxgal di ng

t he conponent surface is intro nl et openi ng of
this dryi ngWhenrnkke hané hb| handlpeathei §oddiagardatef Aonthreeoninst 18
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check the result of electrode fornation of e conmponents, d thereis no
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charge means, Lhe,Lraoslier<0eaNse LRE 9L300249%,18205, LR 0gkILD
engaged with the grooves a.. 'In the same way, the guide
plate B are also handled by the hand 16. Thus, the hand 16
can handle the holding plate A or the guide plate B in an
accurate position. The hand 16 is further provided close
to both side portions thereof with suction pads 19, which
are connected to vacuum suction unit 191, These suction
pads 19 are able to handle the spacer plate D when the pads
19 are downwardly moved to the position lower than the
lowermost ends of the pins 18, as shown by two-dot chain
lines in Fig. 5. However, the spacer D may be able to be
handled by the pawls 17 and pins 18 in place of the pads 19
when pin holes which correspond to the pin holes a, are
formed on the spacer D.

The charger 1 is adapted to automatically charge the
components C into the guide holes b, of the guide plate B,
and has the return position la and the charge position 1b
for the guide plate B. As shown in Fig. 6, a stand 20 is
provided on the return position la so that the guide plate
B placed on this stand 20 can be pushed toward the charge
position 1b by a pusher 21. The charge position 1b is
provided with a charge table 22, which is flush with the
stand 20, for receiving the guide plate B pushed by the
pusher 21. The charge table 22 is provided with a 1id 23
which is rotatably moved around a horizontal axis 24. The
1id 23 has an inlet opening 231, a chip box 232 for
receiving a number of the components C and an outlet
opening 233 which can be closed by the guide plate B. The
1id 23 also has a hook 234 so as to keep the outlet opening
233 closed by the guide plate B. The charge table 22 is



pl at e »st andby nmeans, the spacer storage neans and the hol ding plate storage
neans, “whi ch are arranged within a certain.range, it is possible reduce
bdt:h space for operation and tine loss. - Further, while one neans is in
operation, the transport neans can continuously nove anbng ot her neans.
Thus a high degree of efficiency is aiiained. A robot which swings within a
certain range may preferably enployed*as a transport neans, since it is

able to accysdwidedain jd g:&xaiznjmg:onsasceptzmsﬁ'mQSaimbhstdsespscﬁw@gmns
as well as to reduce th morkl erlo e_conveyor ans ably
be prepared 1§YHi 1 He SUC ‘h %u‘gﬁo‘ﬁ BRFH= b ?hrgFﬁg pt[iﬁ‘i’a%/ gﬁ‘g %{ t he
hol di ng pl at&xrcmd hete t&ﬁso:Weymd melaen sl inoell (nobt shovedf erefvet ha tdmeiddi p
conponent s %ﬁ%%%ﬁkffé”?éé%ﬁ&éngn5%ﬂéa€§bfg 59? the 1lid 23 is rotated
downward on the guide plate B so that the components C are
supplied thereon. Then the charging body 25 operates so
that the components C are charged into the respective guide
holes b, of the guide plate B one by_one, as shown in Fig.
7.

As shown in Fig. 8, the transferer 4 has three portions
including the jig set position 2a, a press position 2b and
a release position 2c toward the electrode coater 3. This
transferer 2 is adapted to automatically transfer the
components C, which are charged in the guide holes b, of
the guide plate B, into the receiving holes a: of the
holding plate A and to transfer the components C thus held
by the holding plate A into another holding plate A'. The
transferer 2 is provided with a frame-type table 30
supported by a guide rail 31 so as to be horizontally
movable in Fig. 8. A support frame 33, which is slidably
guided by guide shafts 32, is vertically movable under the
table 30 and is upwardly urged by springs 34 toward the
lower surface of the table 30. This support frame 33 is
provided in.its center with an opening 331 which is smaller
than the outline of each holding plate A and larger than a
stripper plate 39 of a pin head 35 described later. The
holding plate A and the guide plate B are accurately located
on a prescribed position of the support frame 33 by
locating means (not shown).

The pin head 35 is horizontally fixed at the press
position 2b. As shown in Fig. 10A, the pin head 35 is
provided with flanged press pins 36 which are uprightly
supported, a pressure receiving plate 37 which supports
lower ends of the press pins 36, and a pin plate 38 which

is fixed to an upper surface of the pressure receiving



hol ding plate. For exanple, it can be prepared froma pair of belt
conveyors, a table feeding nmechani sm having a servo notor and a ball screw,
a'tabl e carrying nmechani sm having a pnedmatic or hydraulic cylinder and the
| i ke. When a nunber of holding plates are used in rotation for the step of
form ng el ectrodes on one ends of the 25%ponents, on the other ends

t hereof, and di scharging the conponents, electrode formation can be
efficient| ypratei®d wtpv@wma thal pressbpinsf 360kdomgdfkatlasemdacording to
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positions of the receiving holes a, of the holding plate A.
A vertically movable backing plate 42 is arranged above the
pin head 35.

An operation of the transferer 2 for inserting the
components C from the guide plate B into the holding plate A
is now described with reference to Figs. 10A and 10B.

First, when the table 30 is at the jig set position 2a,
the guide plate B and the holding plate A are superposed on
the support frame 33 by the robot 10. Next, the table 30
is moved to the press position 2b so that the backing plate
42 is located above the holding plate A and the press pins
36 are located under the guide plate B, as shown in Fig.
10A. The backing plate 42 is then downwardly moved to push
the upper surface of the holding plate A, thereby
downwardly moving the holding plate A and the guide plate B
integrally with the support frame 33. Then, the lower
surface of the guide plate B comes into pressure contact
with the ﬁpper surface of the stripper plate 39, and the
press pins 36 go through the small diameter portions b; to
enter the large diameter portions b, of the guide plate B.

As a result, the pins 36 push the components C so that the
upper portions of the components C are held by the receiving
holes a,; of the holding plate A (see Fig. 10B).

Thereafter, the backing plate 42 is upwardly moved so that
the support frame 33, the plates A and B, and the stripper
plate 39 are integrally moved up by repulsion of the
springs 34 and 41. Thus, the press pins 36 are extracted
from the guide plate B and the stripper plate 39 is
separated from the guide plate B. After the support frame



el.ectrbde materials. Since the conponents need not to be passed through
the receiving holes, a small pushing force is enough for pushing the
conponents into the receiving holes of the holding plate. In addition,
positions for introducing and discharging the jigs into and fromthe charge
means, the transfer neans and the discEgrge means and the position for
storing the jigs are arranged in a working area of a single transport
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' As shown in Fig. 8, a chucking means 45 is provided
above the release position 2¢, to chuck and move up only
the holding plate A. When chucking pawls 451 of the
chucking means 45 are engaged with the grooves a. of the
holding plate A, it is possible to reliably chuck the plate
A. The guide plate B which is left on the support frame 33
is returned to the jig set position 2a together with the
table 30. Thereafter, the chucking means 45 is downwardly
moved to place the holding plate A on the first conveyor 11
provided therebelow. The first conveyor 11 carries the
holding plate A to a next step, i.e., the electrode coater
3.

Though the operation for inserting the components C
from the guide plate B into the holding plate A has been
described with reference to Figs. 10A and 10B, the
transferer 2 is also employed for transferring the
components C from the holding plate A to another holding
plate A', as shown in Figs. 11A and 11B. Fig. 11A shows
the holding plate A with components C and another holding
plate A' before such transfer takes place, and Fig. 11B
shoﬁs those plates when the components C are transferred.
In this case, first the holding plate A with the components
C exposed upwardly on its upper surface is placed on the
support frame 33. Next, the frame-type spacer D is carried
from the spacer storage section 7 and is superposed on the
holding plate A. Then, the holding plate A' is carried
from the holding plate storage section 8 and is superposed
on the spacer D. The above described jigs A, A' and D are
all carried by the robot 10.

As shown in Fig. 9, the first conveyor 11 for carrying
the holding plate A toward the electrode coater 3 comprises



t he acconpanying draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
pl.an view schematically showi ng an el ectrode form ng system enbodyi ng

the present invention; Fig. 2 is a perspective view showing a hol di ng
plate; Fig. 3 is a perspective view showing a guide plate; Fig. 4is a
perspective view showing a spacer pIq%;; Fig. 5is a partially fragnmented
si de el evati onal vieM/shomAng a hand a transport robot; Fig. 6 is a
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a motor (not shown), and the cart 111 is slidably
reciprocated by a drive means (not shown) between the
release position 2c of the transferer 2 and a position
under the coater 3. 8Side walls 113 of the cart 111 prevent
the holding plate A on the belts 56 from sideward
displacement. |

As shown in Fig. 12, the electrode coater 3, which is
installed next to the release position 2c of the transferer
2, comprises a dip head 51 which is fixedly supported by
.pillars 50, a vessel 52 which is horizontally placed below
the dip head 51, and a blade 53. The dip head 51 is
provided with a chucking means 54, which is vertically
movably supported by vertical shafts 55 for chucking both
side portions of the holding plate A. As shown by two-dot
chain lines in Fig. 12, the chucking means 54 can chuck the
holding plate A when the conveyor 11 is slidingly moved to

‘ the position straightly under the chucking means 54. After
the chucking means 54 chucks the holding plate A, the
conveyor 11 is retracted to the release position 2c of the
transferer 2.

Fig. 13 shows the chucking means 54 holding the holding
plate A. The chucking means 54 is provided on both side
portions with chucking pawls 541, which are inwardly moved
to be engaged with the grooves a. of the holding plate A
and then upwardly moved to press the upper surface of the
holding plate A against the lower surface of the chucking
means 54. 1In this way, the holding plate A is fixedly
chucked horizontally with one ends of the components C
downwardly exposed from the receiving holes thereof.

The vessel 52 is a concave vessel which has a
horizontal flat bottom surface, so that the blade 53 is



Flg IOB Is a sectional view taken along the line X - X in Fig. 8, show ng
the transferer when it inserts chip conponents fromthe guide plate to the
hQLdlng plate; Fig. 11A is a sectional view taken along the line X - X in
Fig. 8, showing the transferer before it transfers chip conponents fromthe
hol di ng plate to another holding plate; Fig. IBis a sectional view taken
along the line X - Xin Fig. 8, shom}ﬁg the transferer when it transfers
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electrodel§§5Né§g 'bottom surface of the vessel 52, the paste-like
electrode material P is supplied on the bottom surface of
the vessel 52 in the form of a thin film upon movement of
the blade 53, as shown in Fig. 13. Then, the holding plate
A holding a number of components C is downwardly moved into
the vessel 52, so that the components C are pressed against
the bottom surface of the vessel 52. Consequently, widths
of the electrodes applied on the ends of the components C
become identical to the thicknesses of the material P on
the vessel 52. The height of the chucking means 54 from the
vessel 52 is adequately adjusted so that the lower surface
of the holding plate A will not adhere to the electrode
material P.

Even if the ends of the components C exposed from the
receiving holes a. of the holding plate A are dispersed in
length, the exposed ends can be corrected to constant
lengths when the components C are pressed against the bottom
surface of the vessel 52 which is coated with the electrode
material P. As a result, the widths of the electrodes
applied on the respective components C are substantially
identical to each other. The chucking pawls 541, which are
engaged with the grooves a. provided at the side surfaces
of the holding plate A, will not interfere with the vessel
52 at the time of electrode coating.

After the coating process, the chucking means 54
chucking the holding plate A is upwardly moved, and then the
second conveyor 12 horizontally slides toward the position
straightly under the chucking means 54. The second conveyor
12, whose structure is similar to that of the first
conveyor 11, is provided with a pair of carrier belts 58
for carrying the holding plate A toward the drying furnace
4, while the conveyor 12 itself is slidably guided by a



8, Fig. 14 illustrates an internal structure of a drying furnace; Fig. 15 is
a.sectironal view taken along the line XV- XV in Fig. 14; Fig. 16 is a side
el*gvational view showing a portion from'a third conveyor to a standby
section; Fig. 17 is a perspective view showi ng a hol ding plate storage
section and a spacer storage section; f£§9. 18 is a partially fragmented
side el evational view showi ng a discharger; Fig. 19 is a flow chart show ng
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Fig. 20 is & flow chart show ng an o erahbggéfor formng el ectrodes ﬁn t he
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furnace 4 for carrying the holding plate A. At this time,
the holding plate A which is placed on the conveyor 12 is
holding the components C with their electrode-coated ends
exposed below.

As shown in Figs. 14 and 15, the drying furnace 4 is
provided with an furnace body 401 having an inlet opening 60
and an outlet opening 61 on a front surface thereof. The
inlet opening 60 receives a forward end portion of the
second conveyor 12 and the outlet opening 61 receives a rear
end portion of the third conveyor 13. The furnace 4 is
further provided in its interior with a horizontal rotary
shaft 62 which is intermittently'driven by a drive motor
621 along the direction indicated by an arrow, a rotator 63
which is fixed to the rotary shaft 62, a plurality of
heaters 64 which are arranged on an upper portion of the
drying furnace 4, and partitions 65 dividing the interior
of the furnace 4 into a plurality of heating zones. The
inlet opening 60 and an outlet opening 61 are formed on 180
° symmetrical positions upon the shaft 62. The introducing
arm 66 is provided at the inlet opening 60 and an
extracting arm 67 is provided at the outlet opening 61.
These arms 66 and 67 reciprocate in connection with movement
of the conveyors 12 and 13 respectively along shafts 68 and
69, which are arranged in parallel with these conveyors 12
and 13. The arm 66 stays in upwardly rotated position so as
to to be prevented from interference with the holding plate
A when the plate A is conveyed into the furnace 4 by the
conveyor 12. When a forward end of the holding plate A is
conveyed into the inlet opening 60, the introducing arm 66
is rotated downwardly to a horizontal position along the
conveyor 12 so as to push a rear end surface of the.holding
plate A to insert the plate A into the rotator 63. At this



DESCRIPTICN OF AN EXEMPLARY EMBODI MENT Fig. 1 is a general view show ng an
el ectrode forming systemfor chip conponents according to an enmbodi ment of
tﬁe present invention. This systemis substantially forned by a charger 1,
a transferer 2, an electrode coater 3, a drying furnace 4, a holding plate
standby section 5, an inversion convdyor 6, a spacer storage section 7, a
hol ding pl ate storage section 8, a discharger 9, a transport robot 10,
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to the shoftizedsirddd atligr €of théhehaft 62 and each of which is provided
with a palr of receiving grooves 632 facing to each other.
The holding plate A which is pushed into the inlet opening
60 by the introducing arm 66 is received horizontally
between the receiving grooves 632 of a blade 631 currently
stopped at the inlet opening 60. The lower surface of this
holding plate A, where the electrode coated components are
exposed, is open so that the components C are not in contact
with the blade 631 and the electrode material is dried
effectively.

The rotator 63 is temporarily stopped after every
rotation at the same angle as those between each adjacent
pair of the blades 631, in other words, the rotator 63 is
subjected to the so-called tact movement. The holding
plate A held by the blade 631 in the aforementioned manner
passes through three heating zones while the rotator 63 is
rotated at an angle of 180° , so that the electrode material
P coated onto the components C is dried. When the holding
plate A reaches the outlet opening 61, the extracting arm 67
waiting in the inner side of the outlet opening 61 pushes
an end of the holding plate A toward the third conveyor 13.

The holding plate A thus transferred onto the third
conveyor 13,'with the electrode coated ends of the
components C exposed on its upper surface, is now carried
to a rack 70. .

As shown in Fig. 16, an elevator conveyor 71 being
vertically movable is arranged between the third conveyor 13
and the rack 70. The holding plate A is transferred onto
the conveyor 71, which in turn is downwardly moved to
introduce the holding plate A into each shelf of the rack
70. The rack 70 has a vertically moving mechanism (not



9 gurde plate B shown in Fig. 3 has guide holes [err] corresponding to the
rece|V|ng holes [err] Each of these guide holes [err] as shown in Fig. 7,
has a large diameter portion [err] openithg at the upper surface of the
gU|de pl ate B and having a cross-sectional size sufficiently large to
recei ve one of the conmponents C, and a1 mal | diameter portion [err]
extending fromthe bottomof the |arge glaneter portion b2 to the | ower
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free flow conveyor on which the holding plates A, belng
pushed by the following ones, are conveyed forward. The
standby section 5 is also formed of a free flow conveyor.
The rack 70, being capable of storing a sufficient number of
holding plates A for one lot, prevents the holding plates A
after the drying process from overflowing on the conveyors.

Since the fourth conveyor 14 carries the holding plates A
holding the components C exposed upwardly on the upper
surfaces thereof, it is easy to check the result of the
electrode formation.

As shown in Fig. 16, the inversion conveyor 6 is
arranged at a position immediately in front of the hoiding
plate standby section 5. When a holding plate A, in which
the chip components C with the electrodes on both ends are
held upwardly, is conveyed onto this conveyor 6, the
holding plate A is inverted at an angle of 180° . By this
inversion, it becomes easy to discharge the components C at
the following discharge step. However, when a holding
plate A, in which the chip components C with the electrodes
on one ends are held upwardly, is conveyed onto this
conveyor 6, the holding plate A is passed through without
inversion. The holding plate A, which is conveyed by the
inversion conveyor 6, is then stopped by a stopper 72 which
is provided in the standby section 5.

As shown in Fig. 17, the spacer storage section 7 and
the holding plate storage section 8 are provided adjacently
to each other. These storage sections 7 and 8 have stages
701 and 801 respectively which are different in height from
each other. The spacer D is placed on the stage 701, while
a number of holding plates A for one lot (25 plates, for
example) are superposed on the stage 801.



outllnes of those jigs A, B and D are identical to each other. In this
enbodi ment, 25 holding plates A for one lot, two guide plates B and a
si'ngl e spacer plate D are used. As shown:in Fig. 1, a return position |la
and a charge position Ib of the charger 1, a set position 2a of the
transferer 2, the holding plate standbi section 5, the spacer storage
section 7, the holding plate storage s @tion 8 and a set position 9a of the
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the guide pL%tea frlgg q%ﬂ% %%J fur%' e 81 is slidably guided on
these rails 80. The holding plate A, downwardly holding
the chip components C, is placed on the table 81 by the
robot 10, and then carried to the press position 9b by this
table 81. A vertically movable pin head 82 is arranged
above the press position 8%b, while a shooter 83 and a
storage box 84 are arranged therebelow. The pin head 82 has
a number of press pins 821 which project downwardly
therefrom and which correspond to the receiving holes a;.
When the holding plate A reaches the press position 9b, the
pin head 82 is downwardly moved so that press pins 821 are
inserted in the receiving holes a: to downwardly push out
the chip components C into the storage box 84 through the
shooter 83. Thus, the storage box 84 stores the chip
components C which are coated with the electrode material

on both ends.

Operations of the electrode forming system of the
aforementioned embodiment are now described.

First, processes from charging to drying the chip
components C for forming electrodes on one ends thereof are
explained with reference to Fig. 19. In these processes,
two guide plates B are employed.

A holding plate A is placed on a first guide plate B
charged with the chip components C in the charge position 1b
(step S; ). This holding plate A has been carried to the
charge position 1b from the holding plate storage section 8
by the robot 10. Then, the guide plate B and the holding
plate A are simultaneously handled by the robot 10, to be
carried to the set position 2a of the transferer 2 (step S:)



provrded close to both side portions thereof with a pair of vertically
myvabl e | ocating pins 18 which are downwardly 10 urged by springs 181,
ahd to which flanges 182 are fixed. Wien the hand 16 handl es the hol di ng
plate A these pins 18 are first inserted in pin holes [err] of the holding
plate A and the flanges 182 conme int&%press contact with the upper surface
of the plate A and then the chucking pawls 17 are inwardly noved so that
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guide plate B and the holding plate A at the set 9051t10n

2a are carried to the press position 2b of the transferer

2, where the chip compohents C are transferred from the
first guide plate B to the holding plate A as shown in

Figs. 10A and 10B (step Ss ), while the robot 10 waits at the
set position 2a. Thereafter, the holding plate A is moved
onto the first conveyor 11 by the chucking means 45, so that
only the vacated first guide plate B is returned to the set
position 2a and handled by the robot 10 to be carried to

the return position la of the charger 1 (step S¢). 1In this
way, the two guide plates B are used in order to repeat the
operations of the steps S: to Ss¢ until only the last holding
plate A is left in the holding plate storage section 8.
Thus, it is possible to carry out the charging process and
the transferring process simultaneously by using two guide
plates B in rotation, thereby a high degree of efficiency is
attained. . '

Although only one holding plate A is left in the
section 8 in the aforementioned operation, a plurality of
holding plates A may be left in the section 8.

After the transferring process is carried out in the
transferer 2, the holding plates A downwardly holding the
chip components C are carried to the electrode coater 3 by
the first conveyor 11 (step S»). Then, the exposed ends of
the chip components C are coated with the electrode
material P, as shown in Fig. 13 (step Se). Thereafter, the
holding plates A are carried to the drying furnace 4 by the
second conveyor 12 (step S, ), to be subjected to drying
process (step Sis ). The holding plates A upwardly holding
the componeﬁts C with as-dried electrodes are carried to the
standby section 5 through the third cbnveyor 13, the fourth



pads-19 are able to handle the spacer plate D when the pads 19 are
downwardly noved to the position | ower than the | owernost ends of the pins
18, as shown by two-dot chain lines in Fig. 5. However, the spacer D may be
abl e to be handled by the paws 17 and pins 18 in place of the pads 19 when
pin hol es which correspond to the pi #lholes [err] are formed on the spacer
D. The charger 1 is adapted to automatically charge the conponents Cinto
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Next, processes from transferring to drying the chip
components C for forming electrodes on the other ends
thereof are explained with reference to Fig. 20.

After the first-coming holding plate A reaches the
standby section 5, the robot 10 brings the spacer D from the
spacer storage section 7 onto the first-coming holding
plate A (step S::), and brings the holding plate A' which is
left in the holding plate storage section 8 onto the spacer
D (step Si:). The robot 10 integrally carries the holding
plates A and A' and the spacer D to the set position 2a of
the transferer 2 (step S.+). Thereafter, the transferer 2
carries out the transferring process shown in Figs. 11A and
11B (step S.s ), while the robot 10 waits at the set position
2a. Thereafter, the upper holding plate A' is moved onto
the first conveyor 11 by the chucking means 45, while the
spacer D and the vacated holding plate A are returned to
the set position 2a. Then, the robot 10 brings the spacer D
from the set position 2a onto a next-coming holding plate A
waiting at the standby section .5 (step S.s). Also, the
robot 10 brings the vacated holding plate A from the set
position 2a onto the spacer D (step S..). Thereafter, the
operations of the steps S.. to S,, are repeated. The
holding plates A are thus used in rotation in those steps,
whereby the number of the holding plates A can be reduced.

The holding plates A doWnWardly holding the components
C at the transferring process S,s are carried on to the
inversion conveyor 6 through the processes similar to those
of steps S; to Sio. Each of the holding plates A, carried
out from the furnace 4 upwardly holding the components C,



|id 23 has an inlet opening 231, a chip box 232 for receiving a nunber of
the conmponents C and an outl et opening 233 which can be cl osed by the guide
pfate B. The lid 23 also has a hook 234 'so as to keep the outlet opening
233 closed by the guide plate B. The ggarge table 22 is provi ded on a
chargi ng body 25 having a vibrator #%wi ngi ng nmeans, a sucking neans, a
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POrtions  gection 5 (step Sia).

Process for discharging the chip components C which are
provided on both ends with electrodes from the holding
plate A is now described with reference to Fig. 21.

The holding plate A reaching the standby section 5 is
carried by the robot 10 to the set position 9a of the
discharger 9, to be placed on the movable table 81 (step
S;:). The movable table 81 receiving the holding plate A
slides to the press position 9b, in order to discharge the
chip components C (step S::). The pin head 82 is moved
down to push the chip components C which are held in the
receiving holes a,, thereby discharging the components C in
the storage box 84 through the shooter 83. The vacated
holding platé A is returned to the set position %a by the
movable table 81, and then returned to the holding plate
storage section 8 by the robot 10 (step S::). Thereafter,
similar operations are repeated until the holding plates A

for one lot are completely processed.

Having thus described the invention by reference to a
particular embodiment, it is to be appreciated that the
described embodiment is exemplary only and is susceptible to
modification and variation without departure from the scope
of the invention as set forth in the appended claims.

While the transferer 2 upwardly presses the press pins
36 from below, for example, the press pins 36 may
alternatively be downwardly pressed from above. 1In this
case, however, it is necessary to invert the holding plate
A before the plate A is moved from the transferer 2 to the
electrode coater 3.

The transport means is not restricted to a robot 10



including the jig set position 2a, a press position 2b and a rel ease
pesition 2c toward the el ectrode coater,3. This transferer 2 is adapted to
alitomatically transfer the conponents C  which are charged in the guide
holes [err] of the guide plate B, into the receiving holes [err] of the
hol ding plate A and to transfer the c@¥ponents C thus hel d by the hol di ng
plate A into another holding plate A'. The transferer 2 is provided with a
franme-type Wbl JOLRIH AT t2F WS ERREI BesikiPn31bys B3yt 8lberABELYBAYal | y

movabl e in kéOgfofned %@%élflﬁmaﬁéln@hf&iots skWheabtyiegrbeed Dy gui de
shafts 32, is vertic nmovabl e upder the table 30 and is gigrdly ur

by springs RECY HRE F1HE 3DV EIT IR MBFRRRLSPabLE 35 PR pbBr?mf ane
33 is provigied invétsiseni@iveydh &n opening 331 which is smaller than the

o o e ae A ALl g SE TR BEt E"aRa khbPRED AR 5p 30380 2,
accurately §ofet %hm:eg ptles tio bingoplates Af atbeisuppasedfrapeis83 by
possible to process a larger number of holding plates A, as
a matter of course.

The drying furnace 4 is not restricted to a 180°
rotation type, but may be formed by a 360° rotation type
furnace.

The small diameter portions b; provided on the lower
portions of the guide holes b: of the guide plate B for
receiving the press pins 36 may alternatively be formed by
through holes which are similar to those described in U.S.
Patent No. 4,395,184. In the case of the present embodiment
described above, however, it is not necessary to support
the lower side of the guide plate with the holding plate in
charging.

The spacer plate D is not restricted to a frame having
an opening d, which is larger than a holes-distributed range
of the holding plate;A; but may be a plate having a number
of through holes which correspond to the receiving holes a,
and each of which has a cross-sectional size sufficiently
large to be easily passed through by one of the components
C.



Locafﬁng_neans (not shown). The pin head 35 is horizontally fixed at the
pr.ess positiom2b——As-shown _in Fig. 10A, the pin head 35 is provided with

ffanged pr ' 6_whi ch are uprightl'y supported, a pressure receiving
plate 37 \Jmﬂﬂ[ﬂyﬂigr” uuﬂ/\er ends of the press pins 36, and a pin plate 38
whi ch is fisxe # surface of the pressure receiving 12 plate 37
to prevent the press pins 36 fromdi spl acenent. The pin head 35 is further
provided with a stripper plate 39 whi gui des upper portions of.the press
pi ns 36, gftldhlMhafts 40 which support the stripper plate 39, and springs
41 which upwardly urge the stripper plate 39. The press pins 36 are

arranged at the lposian ohkeaorede pberming t eyshempsort Forning eheckeeeesi ng
hol es [err]qo@fpddie dHHHidW P Ab ecdmponents, said system comprising:

first and second holding plates having a number of
receiving holes for resiliently holding said chip
components;

a guide plate having a number of guide holes
corresponding to said receiving holes;

a spacer for defining a clearance between said first
and second holding plates;

charge means for'gutomaticallf”charging said chip
components into said guide holes df said guide plate;

transfer means having a number of press pins
corresponding to said receiving holes, for
transferring said chip components from said guide plate
into said first holding plate and for
transferring said chip components from said first plate
into said second holding plate;

electrode coating means for coating one
ends of said chip components held by said first holding
plate with.electrode,méterial and for coating '
the other ends of said chip components held by said second
holding plate with electrode material;

drying means for grying said electrode
material coated on said chip components;

holding plate standby means for keeping said first and
second holding plates extracted from said drying means on
standby;

discharge means having a number of press pins
corresponding to said receiving holes for
discharging said chip components coated with electrodes on
both ends from said second holding plate;

conveyor means for carrying said first’

and second holding plates from said transfer means to said



A ver t'j catty novabl é"b_é—c‘k_i_“r_l_d'pl ate 42 is arranged above the pin head 35. An

oper atiton 2 for inserting the conponents C fromthe guide
pfdte B '“ﬂ“‘“ﬂa\‘“‘mm‘\‘“m\ate A is now'described with reference to Fi Ss_
10A and 10 lerst, #heh the table % is at the jig set position 2a, the
guide plate B and the holding plate are superposed on the support frane
33 by the robot 10. Next, the table 30 is noved to the press position 2b so
that the baa:l@'q@rqﬂlatceodlﬂiries neang edf choveaidheehettirnde ptasabing amepnse '
press pins ﬁgg&g | de t : n@S LN §. 10A
The backi ngééﬁ%lgd Z1‘g:%l‘a]?'sr@flhen om%n%r%l%ﬂrrso%}é% fﬁg%ﬁghm? ggﬂggeﬁﬂé‘grface of
the hol di ndhplditng RlatreretAndREVMARARR Y noving the holding plate A and the
guide plate B inteabdye Widdhd o SUPPOidpbFeiBg33aidheRidbhprhevprssidf ace
of the guide plate B comes_into pressure contact with the upper surface of
the strippeiiffitatandsetrd iRl ding PIATRS 33 GoSEhf oBBACERe gﬂ‘é‘ils%ﬁ et er

portions [&Hdrd&® means, said transfer means, said discharge means and

. *

said holding plate standby means; and
control means for controlling said transport means.

2. An electrode forming system in accordance with
claim 1, wherein '

each of said guide holes is provided with a large
diameter portion opening at an upper surface of said guide
plate and having a cross-sectional size sufficiently large
to receive one of said chip components, and a small
diameter portion extending from a bottom of said large
diameter portion to a lcwer surface of said guide plate and
‘having a cross-sectional size which is smaller than a cross-
sectional size of each of said chip components and which is
large enough to be passed through by one of said press pins

of said transfer means.

3. An electrode forming system in accordance with
claim 1 or 2, wherein '

said first and second holding plates and said guide
plate are provided on both side surfaces thereof with

plane-directional grooves.

4. An electrode forming system in accordance with

any preceding claim, wherein
said first and second holding plates and said guide

plate are provided close to side portions thereof with pin

holes in directions of thicknesses.

5. An electrode forming system in accordance with



enter ‘the Targé dianeter porfions [err] of the guide plate B. As a result,

[pg pins 3 nts C so that the upper portions of the
cofrponent s @aﬂ I‘ mmmmg receiving holes [err] of the holding plate A
(see Fig. £ erearg er, the backing plate 42 is upwardly noved so that
the support frame 33, the plates A and B® and the stripper plate 39 are

integrally noved up by repulsion of the springs 34 and 41. Thus, the press
pi ns 36 argn§xb§@@ggqn r @Yalits SWed i ate B and the stripper plate 39 is

separated fromghe,guihda Rl ate B mafdt &% &h it of I i cones
|nto_contact_mdt% the‘tagleq§0, fhe bagkingr%#%?g%ff is_seggﬁéﬁgggfron1the
hol di ng pl théckness shegtgrt Ghame apdengtdnocdheach PirisgidGRiPrher eafter,

the table 3QnbsndR¥EUdah@ hA%inY @IS HeAThyl QA rder than holes-

distributed ranges of said first and second holding plates.

6. An electrode forming system in accordanée with
any preceding claim, wherein

said press pins of said transfer means pushés said chip
components from said guide holes into said receiving holes
of said first holding plate a distance sufficient to have
one ends of said chip components exposed at a front surface
of said first holding plate, and said press pins of said
+ransfer means pushes said chip components from said front
surface of said first plate into said receiving holes of
said second holding plate a distance sufficient to have the
other ends of said chip components exposed at a front

surface of said second holding plate.

7. An electrode forming system in accordance with
any preceding claim, wherein

said transfer meahs has a number of upwardly directed
press pins corresponding to said receiving holes of said
holding plates, wherein .

said press pins upwardly pushes said chip components
from said guide holes into said receiving holes of said
first holding plate a distance sufficient to have one ends
of said chip components exposed at a lower surface of said
first holding plate when said first plate is superposed on
said guide plate, and wherein

said press pins upwardly pushes said chip components
from an upper surface of said first plate into said
receiving holes of said second holding plate a distance
sufficient to have the other ends of said chip components

exposed at a lower surface of said second holding plate when



As shown in Fig. "8 a chucki ng means 45 is provi ded above the rel ease

pgsi tion 2c, up only the holding plate A Wen chucking
paw s 451 of Nmm Iw I@ ,”}mﬁs 45 are engaged with the grooves [err] of
. the holding plxate AL 1% 1's 'possible t eliably chuck the plate A The

guide plate B which is left on the support frame 33 is returned to the jig
set position 2a together with the table 30. Thereafter, the _chucking neans

45 i s downv@aif yseRpnd holding P1aee hbf dFngepPaced popnsahd £1FSE conveyor

11 provi dedhd Ner Pl e TheeH i 51 Copyeypr tidrepetis&ent he holding plate A
to a next step, i.e., the electrode coater 3. Though the operation for

inserting the conponents C fromthe guide plate B into the holding plate A
has been described wid he i@dteriweré omfhgssydOémand d0Borahncerapsheary 2 is

al so enployed for.transferri o r e : late Ato
anot her holﬁﬁﬁe%’r%? ec;a],'mésw s%%év]\ﬁni n EI Sgpéqﬁ%énﬁg%ﬁ% c%?%ﬂ%pshoms
a vertically movable support frame having an opening

larger than holes-distributed ranges of said holding plates;

a pin head being fixedly arranged below said support
frame and having said press pins directed upwardly: and

a vertically movable backing plate arranged above
said suppor: frame having horizontal lower surface; wherein

said'backing plate pushes an upper surface of said
first holding plate in order to downwardly move said first
holding plate and said guide plate integrally with said
support frame, and said press pins upwardly pushes said
chip components from said guide holes into said receiving
holes of said first holding plate a distance sufficient to
have one ends of said chip components exposed at a lower
surface of said first holding plate when said first plate
and said guide plate are superposed on said suppoft frame,
and wherein - _

said backing plate pushes an upper surface of said
second holding plate in order to downwardly move said second
holding plate, said spacer and said first holding plate
integrally with the support frame, and said press pins
upwardly pushes said chip components from the upper surface
of said first plate into said receiving holes of said second
holding plate a distance sufficient to have the other ends
of said chip components exposed at a lower surface of said
second holding plate when said first and second holding
plates and said spacer are superposed on said supporﬁ

frame.

9. An electrode forming system in accordance with



the hol ding plate A with conperents C and another holding plate A" before
such Hansferﬂ"l”ﬁ I nd Fig. 11B shows those plates when the
conponents C aMm ”m,m?lmay’bn this case, first the holding plate A with
t He conponents C éxpbs ly on its upper surface is placed on the
support frame 33. Next, the frame-type spacgg Dis carried fromthe spacer

storage section 7 and is superposed on the holding plate A Then, the
hol ding plate A iany Pprecstlingnelaim hdutthe|cdmprsisdmge section 8 and is

super posed on the spac | bed_Li s A |
carried by the robot 1g %a%%m#ﬁgggﬁ&éﬁgt ﬁgff ??8?18 n\?%ngr %f?‘%gira;
carrying the hol diamfl pl ate A toward the el ectrode coater 3 conprises 14

a cart 111 in which sewerfbiBdngs plate! |sb6rahld #edns for storing a
number of said first and second holding plates.

10. An electrode forming system in accordance
with any preceding claim, wherein

said transport means comprises a robot rotatable
about a certain position, said robot comprising a hand
for handling said first and second holding plates,
said guide plate and said spacer, and wherein

said charge means, said transfer means, said
discharge means and said holding plate standby means
are arranged within a working area of said hand of
said robot.

11. An electrode forming system in accordance
with claim 10, wherein

said first and second holding plates and said
guide plate are provided with plane-directional
grooves on bqth' side surfaces thereof, and with pin
holes in directions of thicknesses close to both side
portions thereof, and wherein

said hand of said transport means comprises
chucking pawls engageable with said plane-directional
grooves, locating pins received in said pin holes, and
suction pads



r ot at abl'y equi p

ped, a pair of carrier belts 56 driven by the pull eys 112,

and a pai ﬂm“mm““mmmw so as to slidably guide the cart 111. The
pul:l eys 1} e a notor (not shown), and the cart 111 is slidably

reci procat ed by
of the transfer
the cart 111 pr

Tive neans (not shgwn) between the rel ease position 2c
er 2 and a position under the coater 3. Side walls 113 of
event the holding plate A on the belts 56 from si deward

di spl acenentapatsl s lafvvaenum-tsucking heakd egPaede.coater 3, which is
installed next to the rel ease position 2c of the transferer 2, conprises a

di p head 51 whi
hori zontal Iy pl

ch is fixedly supported by pillars_ 50, a vessel 52 ichis
at2d bﬂo@@%%?ﬁjﬁ) jrRERind SyfHel bRpadccosdathe Hff)w]head 51

is providedaﬂkt?rgcgagﬁgiagaﬂﬁanﬁh5§einhich is vertically nmovably supported
sha

by verti cal

A. As shown by tS-HGt1eFerofe GRATIRG ANYARS2NaELR ¥REERANGURR

ts 55 for chucking both side gortions of _the hgldén .plate
hea s Bhn

chuck the gjectrode material on its bottom surface in the form of a

thin

film, and a chucking means vertically moved while

horizontally chucking said holding plates with said chip

components downwardly exposed therebelow, and wherein

said chucking means presses exposed ends of said chip

components against said bottom surface of said vessel,

thereby coating said exposed ends with said electrode

material.

any

13. An electrode forming system in accordance with
preceding claim, wherein

said discharge means has a number of downwardly

projecting press pins corresponding to said receiving holes
of said second holding plate, and wherein said press pins

are inserted in said receiving holes of said second holding

plate for downwardly pushing out said chip components.

14. An electrode forming system in accordance with any

preceding claim, ‘wherein said drying means comprises:

a furnace body;
a rotator rotatably mounted in said furnace body;

a plurality of receiving means provided at regular

angles along the direction of rotation of said rotator for

receiving said holding plates;

said

drive means for intermittently rotating and stopping

rotator at a pitch interval corresponding to an angle

between each adjacent pair of said receiving means;

said

heating means provided in said furnace body for heating

chip components held by said holding plates;
an inlet and an outlet provided on said furnace body



holdrng—pkare“A mhen the conveyor 11 is slidingly noved to the position
st.rai ght cklng means 54.. After the chucking neans 54 chucks
t he hol t“m@m conveyor 11 is'retracted to the rel ease position
2c of t nsTexers 2* Fig. 13 shows_ the chucking means 54 hol ding the
hol di ng plate A. The chucki ng nmeans 50 s provi ded on both side portions

or coves [oFAFER TRt ABFS 5 e P g e Sovis 1 Brovad 15 pr eos € e

upper surf zeeedfinpembehdi;ng pl ate A against the | ower surface of t he

chucki ng means 5 4Butbbs Yaknd Mo lisnaul e A d

hori zontal | y MAt one en e conponents C mnmar y expose fromthe
recei vi ng hokessehéreeteiviagy@meass Shrionigh Sdchinlatssadndhi ch has a

horizontal flatgpoLsem;an haehs T At ol iRl@AA B HFlding plates

being held by said receiving means from said furnace body

through said outlet.

15. An electrode forming system in accordance with
claim 14, wherein said outlet is located on a 180-degree
symmetrical position with respect to said inlet, and said
electrode material coated on said chip components held by
said holding plates are dried during a 180-degree rotation

of said rotator.

16. An electrode forming system in accordance with any
preceding claim, wherein said conveyor means comprises:

a first conveyor £or carrving said holding plates from
said transfer means to said electrode coating means;

a second conveyor for carrying said holding plates
£rom said electrode coating means to said drying means; and

a third conveyor for carrying said holding plates from

said drying means to said holding plate standby means.

17. An electrode forming system in accordance with
claim 16, wherein said third conveyor comprises rack means
for storing a plurality of said holding plates.

18. An electrode forming system in accordance with claim
16 or 17, wherein said third conveyor comprises inversion

means for inverting each of said second holding plates.



nova ﬁﬁﬂfﬁﬂ to the vessel 52 in a direction perpendicular to the
pI an “mm l“ ce a small clearance is defined between a | ower edge
‘the bkade 58 and*the bottom surface of BRe vessel 52, the paste-like

eI ectrode material P is sucp)gl ied on the bottomsurface of the vessel 52 in
the formof a thin fil&Pupoh sk derofornang| elieckeodes amewticlas g. 13.

Then, the holdings@i@tgggtgﬁlgb fsiwgrber of conponents C is downwardly
noved into the vessel , SO that the conponents C are pressed against the
bott om surface of the ®eaRe| for chargnEng yholfimgs pdtehewithctsadidts

applied on the englstpélédfenspRdoneniasL + §o the thicknesses
of the material P on the vesgﬂ? SgﬁiThe I ght o%gt éfc Ecklng nmeans 54

fromthe vessel 52 is BRRESafOry SeRtLR%d aé'o irastt mne orvdsswfasaid the
hol ding plate A vatti&pésaghene drd ér@c&@&ér&%eﬁw '#Ma ParfYRY 'thd he

ends of the conponents C exposed fromt
same;

means for discharging said coated articles from
said holding plates; and

means for handling said holding plate, guide
plate and/or said spacer at and between said various
processing stages in said system.

20. A method of forming electrodes on art{cles,
- said method comprising: _
‘ charging a holding -plate with said articles by -
use of a guide plate or a spacer;
coating at least one ends of said articles with
an electrode material and drying the same;
discharging said coated articles from said
holding plate; and
handling said hahdling plate, guide plate and/or
spacer between and at said various.processing stages
by use of handling means.

21. A system or method according to claim 19 or
20 wherein the operation of the handling means is
automated, its movement being integrally controlled by

control means.

~ 22. A system or method substantially as herein
described with reference to the accompanying drawings.



recetving holes [err] of the holding plate A are dispersed in length, the
exposed ends can be corrected to constant |engths when the conponents C are
pi essed agai nst the bottom surface of the vessel 52 which is coated with
the el ectrode material P. As a result, the widths of the el ectrodes appl i ed
on the respective corrponents C are su.bgt antially identical to each other.
The chucki nEUEOEROIEY F.ORMING) SHST EM ke CHAD 16 OMEONENIR es a2 provi ded at

t he side SlAIstqQQ@TOth Irmgh@lzcycn@snjm e A, will not interfere with the
vessel 52 at th rode coatj.n f.t t CES t he
chucki ng neans H%E%‘ﬁ’éet &té’rﬂ&"(ﬂ T 1At a'%&oﬁn tlrkeaf%fyé%vgdso and t hen
t he second mﬂyostkgsh@ﬂ ohatrging gdhidecampenahttshe gatindn strai ghtly
under the chucki nean e t ture is
e S O

similar to% conveyor i's provi a pair_ of
carrier beldisdharbangc aheyicopndrents disipglatho i ingwprtae rg4ile f ur nace

4, while the Guewoh Lpddeit! f imisldfialy Buptakdy & charger, a

transferer, an electrode coater, a drying furnace, a holding

plate standby means, a spacer storage means, a holding

plate storage means, a discharger, a transport robot,

conveyor means and a control unit. Movements of these
apparatus are integratedly controlled by the control unit.
The robot transports the holding plate, the guide plate or
the spacer among these apparatus arranged within its working

area.

i



16 gui‘de rail 59 so as to be horizontally novable. After the chucking neans

54 pl aces the holding plate A on the second conveyor 12,
sl'i'des toward the drying furnace 4 4fQrg carrying the holding plate A

this tine,

hol di ng the conponents C with

the holding plate A which is placed aon

shown in Figs.

second conveyor

FIG. 1

14 and 15,
body 401 having an inlet o
...surface thereof.
12
the third conveyor
with a horizontal

10—

t he

conveyor

hei r eIect&ode-coated
rying furrtdce 4 is pr

t he conveyor

12
At
12 is

ends exposed bel ow. As
pvi ded with an furnace

ani g 60 and outl et opening 61 on a front
The inlet Opefing 60 redgives a forpard end portion of the
afrezt-freqout lfet openi ng261 receivep a rear end portion of
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shaff'62 which is intermttently driven by a drive notor 621 along the
direction indicated by an arrow, a Qp tor 63 which is fixed to the rotary

shaft 62, a plurality of heaters 64 Ich are arranged on an upper portion
of the drying furnace 4, and partitioQs. 68 dividing ghe interior of the
furnace 4 into a plurality of heating zon§s. The inlet opening 60 and an

outl et opening 61 arefﬂﬂ?nﬁﬂ on 180 syng O, O Ogpon _PZhe shaft
62. The introducing arm66 is provided ‘&zqan-ﬂ!q, gpeni ng 6o A\ an
extracting arm 67 is provided at tQP~‘ﬂV=--c.r-.| g 61. Thege/apfis €5 and
67 reciprocate in connection with v-vJﬂg' .p157g§'conveyo S/127 and 13
respectively along shaftsA68 and 89 By St arranged A @ pdrallel with

t hese conveyors 12 and 13. The af pf&6“st25% i n upwardl ofat ed position so
as to to be prevented frominyéfer.enée wi th the hol difg Nl ate A when the
plate A is conveyed into the/fdifiace 4 by the convegfer £2. \Wen a forward
end of the holding plate A21 g ¢conveyed into the iN/et/opening 60, the

I nt roduci ng arm 66
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IS rotated downwardly to a horizontal position along the conveyor 12 so as
t'‘q push a rear end surface of the hol di ng plate Ato insert the plate A
int'o the rotator 63. At this 17 time, it is preferable to drive the
conveyor 12 in synchronization with the introducing arm66, to prevent the
hol di ng plate A fromunnecessary vibration. The rotator 63 has a plurality
of bl ades 631 which are fixed radially to the shaft 62 and each of which is
provided with a pair of receiving g8fb&es 632 facing to each other. The
hol ding plate A which is pushed into the inlet opening 60 by the
introducing arm66 is received horizontally between the receiving grooves
632 of a blade 631 currently stopped at the inlet opening 60. The | ower
surface of this holding plate A where the el ectrode coated conponents are

FIG.5 Ny
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exposed is open so that the conponents C are not in contact wth the bl ade
631 and the electrode material is dried effectively. The rotator 63 is
tenporarily stopped after every rotation at the sane angle as those between
each adjacent pair of the blades 631, in other words, the rotator 63 is
subjected to the so-called tact novenent. The hol ding plate A held by the
bl ade 631 in the aforenentioned naqg g Passes t hrough three heating zones
while the rotator 63 is rotated at angle of 180[err] , so that the

el ectrode material P coated onto the conponents Cis dried. Wen the
hol di ng plate A reaches the outlet opening 61, the extracting arm 67
waiting in the inner 4 AN F@@%J@ openi ng 61 pushes an end of the
hol di ng plate A toward the ird yor 13. The holding plate A thus
transferred onto the thi%w anveyor 13, with the el ectrode coated ends of

t he conponents C exposed ifs upper surfacql i.s now carried to a rack 70.
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As shown in Fig. 16, an el evator conveyor 71 being vertically novable is
a}pgnged between the third conveyor 13 and the rack 70. The holding plate A
is transferred onto the conveyor 71, which in turn is downwardly noved to

i ntroduce the holding plate A into each shelf of the rack 70. The rack 70
has a vertically noving nechani sm (not 18 shown), so that holding plates
A stored therein are fed to the fourth ggneeyor 14 successively fromthe
one placed on the uppernost shelf, to be carried to the holding plate
standby section 5. The fourth conveyor 14 is fornmed pf a free flow conveyor

on which the holding plates A being push Dl | owi ng ones, are
conveyed forward. The standby section 5 i ltse- bd of a free flow
conveyor. The rack 70, being capable o?qs nijng a sufficient nunber of
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hol di'ig plates A for one lot, prevents the holding plates A after the
drying process fromoverflow ng on the conveyors. Since the fourth conveyor
14 carries the holding plates A holding the conmponents C exposed upwardly
on the upper surfaces thereof, it is easy to check the result of the

el ectrode formation. As shown in Fig. 16, the inversion conveyor 6 is
arranged at a position imediately in front of the holding plate standby
section 5. Wien a holding plate A i 8/ ch the chip conmponents C with the
el ectrodes on both ends are held upwardly, is conveyed onto this conveyor
6, the holding plate Ais inverted at an angle of 180[err] . By this
inversion, it becones easy to discharge the conponents C at the foll ow ng
di scharge step. However, when a holding plate A in which the chip
conponents C with the el ectrodes on one ends are held upwardly, is conveyed
onto this conveyor 6, the holding plate Ais passed through w thout

i nversion. The holding plate A_ which is conveyed by the
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i nver si‘on conveyor 6, is then stopped by a stopper 72 which is provided in
the standby section 5. As shown in Fig. 17, the spacer storage section 7
and the holding plate storage section 8 are provided adjacently to each

ot her. These storage sections 7 and 8 have stages 701 and 801 respectively
whi ch are different in/paigZ&u£ron1each ot herzieThe spacer D is placed on
the .stage 701, while a f holding plates A for one lot (25 plates,
for exanple) are superposed on the stage 801. 9 The di scharger 9, which
i s adapted to discharge the chi poQPQNemn

Ny OE -olga g plate A
conprises two positions, i.e., tR | Q W osition 9b,

.; v ieet—19¢e

1

as shown in Fig. 18. A pair of gtd g—et ween t he set

and press positions 9a anqygb,oz d3
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and a'frame-like novable table 81 is slidably guided on these rails 80. The
hol:di ng*pl ate A, downwardly -holding the chip conponents C, is placed on the
table 81 by the robot 10, and thensgaeried to the press position 9b by this
table 81. A vertically novable pin head 82 is arranged above the press
position 9b, while a shgof@r/88 and a storage box 84 are arranged

t herebel ow. The pin head 82 has a pher—eft—press pins 821 anq_gh proj ect
downwardly therefrom and which cor ‘&m eSeNyTNIoRA410l €s [err] Wen
the hol ding plate A reaches the pr K‘% == m\: 82 is
downwardly noved so that press pins 821 Dire inser@edG n he receiving hol es
[err] to downwardly push out e cHildg YNNG KNOr age box 84

1 [POTPODNART N TN NS
t hrough the shooter 83. Thus, ] he s f‘g%{‘qifg::h;é{l(‘g 1‘p’ onponent s

C which are coated with the Pr‘fr 1&‘?‘&3%%ﬂn‘.\;§? %l erations of
the el ectrode forming syste 34 A (o) SO ONTRI TREST M T»—ar g, now
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Fi r st~ processes fromcharging to drying the chip conponents C for forning
electrodes on one ends thereof are explained with reference to Fig. 19. In
these processes, two guide plates B are enployed. A holding plate Ais
placed on a first guide plate B charged with the chip conponents Cin the
charge position Ib (step [err] ). §ZP holdlng pl ate A has been carried to
the charge position |b fromthe ho ng plate storage section 8 by the
robot 10. Then, the guide plate B and the holding plate A are

si mul t aneously handl ed by the robot 10, to be carried to the set position
2a of the transferer 2 (step [err] ) 20 Thereafter, a second guide plate
B which is | ocated on the return position la is noved to the charge

position | b by|the pusher 21 (step [erﬁ? ), to be charged with chip
conponent s _ - N
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C by “the charger 1 (step [err] On the other hand, the first guide plate B
and the-holdlng plate A at the set position 2a are carried to the press
posltlon 2b of the transferer 2, where the chip conponents C are
transferred fromthe first guide plate B to the holding plate A as shown in
Figs. 11A and 10B (step [err] while the robot 10 waits at the set position
2a. Thereafter, the holding ptate A is h0¥2@ onto the first conveyor 11 by
t he chucking neans 45, so that only the vacated first guide plate Bis
returned to the set position 2a and handl ed by the robot 10 to be carried
to the return position | a of hge arger 1 (step [err] In this way, the two
guide plates B are used in dF /190 repeat the operations of the steps
[err] to [err] until only the last holding plate Ais left in the holding
pl ate storage section 8. Thus, it is possible to carry out the charging
process and the transferring process sinmultaneously by using two guide
plates B in rotation, i I cy i s attained.
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Al thdugh only one holding plate Ais left in the section 8 in the

af orenment i oned operation, a plurality of holding plates A may be left in
the’section 8. After the transferring process is carried out in the
transferer 2, the holding plates A downwardly hol ding the chip conponents C.
are carried to the el ectrode coater 3%3§ the first conveyor 11 (step [err]
Then, the exposed ends of the chip ¢ nents C are coated with the

el ectrode material P, as shown in Fig. 13 (step [err] Thereafter, the
hol di ng plates A are gﬁ[ L&? to the drying furnace 4 by the second conveyor
12 (step [err] to be 6% ed to drying process (step [err]) The hol ding
pl ates A upwardly hol di ng the caonponents wth asxgdried el ectrodes are
carried to the standby secti on68 t hr oug \he third fonveyor 13, the fourth
21
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conveygr 14 and the inversion conveyor 6 (step [err] At this time, the
holdi ng plates A are not inverted by the inversion conveyor 6. Those of the
hol di ng pl ates A which cannot be placed on the conveyors 13 and 14 and the
standby section 5 are stored in the rack 70. Next, processes from
transferring to drying the chip conponents C for fornlng el ectrodes on the
ot her ends thereof are explaine { reference to Fig. 20. After the
first-com ng holding plate A reachHes the standby section 5, the robot 10
brings the spacer D fromthe spacer storage section 7 onto the first-com ng
hol ding plate A (step [err]) and brings the holding plate A' which is |eft
in the holding plate storage section 8 onto the spacer D (step [err] ).
The robot 10 integrally carries the holding plates A and A and the spacer
Dto the set position 2a of the transferer 2 (step [err]) Thereafter, the
transferer 2 carries out the transferring process shown in Figs. 11A and
11B (step [err] while the robot 10 waits at the set position
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2a. Thereafter, the upper holding plate A is noved onto the first conveyor
T1:by tshe chucki ng means 45, while the spacer D and the vacated hol di ng
plate A are returned to the set position 2a. Then, the robot 10 brings the
spacer D fromthe set position 2a onto a next-com ng holding plate A
waiting at the standby section 5 (stkp/lérr] Also, the robot 10 brings
the vacated holding plate A fromthe set position 2a onto the spacer D
(step [err] Thereafter, the operations of the steps [err] to [err] are
repeated. The holding p e are thus used igyrotation in those steps,
wher eby the number of thEHZ?Q E:?\Ed Bed. The hol di ng

- =

i ng pl gtes A c#
pl ates A downwardly hol ding the conpgﬁén zéﬁy%{ n;\\\gpsferring process
- [err] are carried on to the inversio r@j;f¥o 67t NNt he processes

simlar to those of .steps S78to [er hd‘j%ﬁﬁ»plates A
ghpongnts C,

carried out fromthe furngce 2t
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22 i s’ stopped at the inversion conveyor 6 (step [err] and inverted at an
angle of 180 [err] (step [err]) so that the conponents C are exposed
dommmardly bel ow the hol ding plate A. Thereafter the holding plate A:s
carried to the standby section 5 (stfgﬁigrr]) Process for dlscharglng t he
chi p components C which are provided oth ends with electrodes fromthe
hol ding plate A is now described with reference to Fig. 21. The hol di ng

pl ate A reaching the standzﬁdf ctlon 5is carried by the robot 10 to the
set position 9a of t he dof: ﬁg 9, to be placed on the novable table 81
(step [err] ). The novable table 81 receiving the holding plate A slides

to'the press position 9b, in ord e the chip conponents C (step
[err] ). The pin head 82 is novgdELECIRGdE FERMATIONN \ he chi p conponents C which
are held in the receiving hol es\] er rGN ONE E¥der eby di schargi ng t he conponents

Cin
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t he storage box 84 through the shooter 83. The vacated holding plate Ais
returned to the set position 9a by the novable table 81, and then returned
to . the holding plate storage section 8 by the robot 10 (step S23 ). '
. Thereafter, simlar operations ardl3fkeated until the holding plates A for
one lot are conpletelyrﬂﬁoéﬁgsed. Havi ng thus described the invention by
reference to a particul ar enbodi nent,

descri bed enbodi ment i L
and variation wthout (de%ﬁﬁm
forth in the appended | aPhH
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be downwardly pregsed
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23 wHith swings at a constant position, but nay alternatively be fornmed by
a sel f -advancing robot. \Wen the robot is provided with an inversion
nechanlsn1 it is possible to omt the inversion conveyor 6. Wen capacities
of the rack 70 and the storage section 8 for storing the holding plates A
are increased, it is possible to process a |arger nunber of holding plates
A, as a matter of course. The drying furnace 4 is not restricted to a 180
rotation type, but may be forned /. err] rotation type furnace. The
smal | diameter portions [err] provided on the |ower portions of the guide
holes [err] of the guide plate/&B/&o2feceiving- the press pins 36 may

alternatively be forned by
( DISCHARGE ’

MOVE HOLDING PLATE FROM
STANDBY SECTION TO

SET POSITION OF DI1SCHARGER

Sz
i

/ Sz
DISCHARGE

S23

MOVE VACATED HOLDING
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t hr ough ’hol es which are sinilar to those described i h
In the case of the present enbodi nent ded
i's not necessary to support the | ower side of the

4:395, 184.
it

hal:di ng plate in charging. The spackfi¢late D is not
havi ng an opening [err] which

the holding plate A, but may b

?s-LaLgeL-Lhan—a
a plate hgving a nung
whi ch correspond to the receivi hol es [&rr] and eaf

ng
size sufficipantly
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on bqth‘ends of chip conmponents, said'system conprising: first and second
hol:di ng pl ates havi ng a nunber of receiving holes for resiliently hol ding
sai d chip conponents; a guide plate having a nunber of guide holes
corresponding to said receiving hol és; a spacer for defining a clearance
bet ween said first and second hol ding plates; charge neans for
automati cal 'y charging said chip cogppgents into said guide holes of said
gui.de pl ate; transfer nmeans having a 'nunber of press pins corresponding to
said receiving holes, for transferrinQ-sgffd chip congpnents from said guide
plate into said first holding plate and f transferfring said chip

conponents from sai d Fi/iGi2plate into sak ol alommare | ect r ode
coating neans for coating one ends of ga/@ sai d
first hol ding az

N
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platefmﬁih el ectrode material and for 'coating the other ends of said chip
conponents held by said second holding plate with el ectrode materi al ;
dryi hg means for drying said electrode material coated on said chip
conponent s; hol ding pl ate standby neans for keeping said first and second
hol di ng pl ates extracted fromsaid drying neans on standby; discharge neans
havi ng a nunber of press pins corresponding to said receiving holes for

di schargi ng said chip conponents co3/38 with el ectrodes on both ends from
-said second hol ding plate; conveyor neans for carrying said first and
second holding plates fromsaid transfer neans to said el ectrode coating
nmeans, fromsaid el ectrode coating neans
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to said drying means and fromsaid drying means to said holding plate
standby neans; transport neans for transporting said guide plate, said
first and second hol ding plates and said spacer anong said charge neans,
said transfer neans, said discharge neans and said hol ding pl ate standby
means; and control neans for controlling said transport neans. 2. An

el ectrode form ng systemin accordagggewi th claim1, wherein each of said
gui de holes is provided with a | arge dianeter portion opening at an upper
surface of said guide plate and having a cross-sectional size sufficiently
| arge to receive one sai d chip conponents, and a snmall dianeter portion
extending froma bott of 34 |mymegdi ameter portion to a |ower surface
of said guide plate and Ag¥Ing a cross-sectional size which is smaller than
a cross- sectional size Offfé&th of said chip Eonponents and which is large
enough to be passed through by one of said press pins
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of said transfer means. 3. An electrode formng systemin accordance with
claim1 -or 2, wherein said first and second hol di ng pl ates and said guide
pl at'e are provided on both side surfaces thereof with plane-directional
grooves. 4. An electrode form ng systemin accordance with any preceding
claim wherein said first and second hol ding plates and said guide plate
are provided close to side portions theés&dd with pin holes in directions of

t hi cknesses. 5., An electrode formng systemin accordance with any
preceding claim wherein said spacer is fornmed by ajfranme-1li ke body having
a thickness shorter than a | ength of eac S5 M'F!ni p
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conpqneﬁts and having an opening |arger than hol es- distributed ranges of
said first and second holding plates. 6. An electrode formng systemin
accaordance with any preceding claim wherein said press pins of said
transfer means pushes said chip conponents from said guide holes into said
receiving holes of said first holding plate a di stance sufficient to have
one ends of said chip conponents expgsed at a front surface of said first
hol di ng pl ate, and said press pins oP/38i d transfer neans pushes said chip
conmponents fromsaid front surface of said first plate into said receiving
hol es of said second holding plate a distance sufficient to have the other
ends of said chip conponents exposed at a front surface of said second

hol ding plate. 7. An electrode form ng systemin accordance with any
preceding claim wherein said transfer nmeans has a nunber of upwardly
directed press pins corresponding to said receiving holes of said

FlG.9
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hol di-ng pl ates, wherein said press pins upwardly pushes said chip
conponents from said guide holes into said receiving holes of said first
hol di ng plate a distance sufficient to have one ends of said chip
conponents exposed at a |l ower surface of said first holding plate when said
first plate is superposed on said guide playgygand wherein said press pins
upwardly pushes said chVE .-d6Monents from an upper surface of said first
plate into said receiving holes of said second ol ding plate a distance

sufficient to have the other end IO\ OQMRYeterR~exposed: at a

| ower surface of said second holiq
dacer

plate is superposed on said fir
t herebetween. 8. An el ect ggde @rmi systemin agrtordance with any
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preceding claim wherein said transfer means conprises: a vertically
movabl e 'support frame having an opening |arger than hol es-distri buted
ranges of said holding plates; a pin head being fixedly arranged bel ow said
support. frame and having said press pins directed upwardly; and a
vertically novabl e backi ng pl ate arranged above said support franme having
horizontal |ower surface; wherein gaie backing plate pushes an upper
surface of said first holding plate in order to dowwardly nove said first
hol ding plate and said gpGde¢/dl ate integrally with said support frame, and
said press pins upwardly pushes said_chip-~eegponents fron1saHQZQU|de hol es

into said receiving holes of said mm“ gfance sufficient

to have one ends of said chip conpBrenbseNPOSSEC Surface of said
first holding plate when said first plabDe and samﬂ gﬁld 1p|ate are

super posed on said support fgepe pushes an
upper surface of said ) A
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second holding plate in order to downwardly nove said second hol ding plate,
sai d spacer and said first holding plate integrally with the support frane,
and said press pins upwardly pushes said chip conponents fromthe upper
surface of said first plate into said receiving holes of said second

hol ding plate a distance sufficiengsi® have the other ends of said chip
conponents exposed at a | ower surface of said second hol di ng pl ate when
said first and second hol ding plates and said spacer are superposed on said
support frame. 9. An electrode form ng systemin accordance with 28 any
preceding claim further conprising: a spacer storage means for storing
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a holding plate storage neans for storing a number of said first and second
hol ding plates. 10. An electrode form ng systemin accordance with any
preceding claim wherein said transport neans conprises a robot rotatable
about a certain position, said robot conprising a hand for handling said
first and second hol ding plates, said guide plate and said spacer, and
wherein said charge means, said transfelOfk@ns, said discharge neans and
said holding plate standby neans are arranged within a working area of said
hand of said robot. 11. An electrode form ng systemin accordance with
claim 10, wherein said first @ﬁdﬁgecond hol di ng pl ates and said guide plate
are provided with plane-dirég oﬁ | grooves on both side surfaces thereof,
and with pin holes in directions of thicknesses close to both side

7777 /'//’////’7/'/’( 7 P77 7
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porti:ons thereof, and wherein said hand of said transport means conprises
chucki ng- paw s engageabl e with said plane-directional grooves, |ocating
pins: received in said pin holes, and suction pads capabl e of

vacuum sucki ng said spacer. 12. An electrode form ng systemin accordance
with any preceding claim wherein Sfiﬂiglectrode coating neans has a vessel
supplied with electrode material on T1S bottom surface in the formof a
thin film and a chucking neans vertically noved while horizontally
chucki ng said holdingr&batgp with said chip conponents downwardly exposed
t her ebel ow, and wher éi séld chucki ng nmeans presses exposed ends of said
chi p conponents agai nst said bG%tom surféfe of sai&vessel,
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t hereby coating said exposed ends with said electrode material. 13. An
el.ectrode form ng systemin accordance with any preceding claim wherein
sai d- di scharge neans has a nunber of downwardly projecting press pins
corresponding to said receiving holes of said second holding plate, and
wherein said press pins are inserted in said receiving holes of said second
hol ding plate for downwardly pusyynggout said-chip conponents. 14. An

el ectrode form ng systemin accordance with any preceding claim wherein
said drying neans conprises: a furnace body; a rotator rotatably nounted in
said furnace body; a plurality of receiving neans provided at regular
angles along the direction of rotation of said rotator for receiving said
hol ding plates; drive neans for intermttently rotating and stopping said
rotator at a pitch interval corresponding to an angle
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bet ween each adj acent pair of said receiving neans; heating neans provided
in said furnace body for heating said chip conponents held by said hol di ng
pl ates; an inlet and an outl et provided on said furnace body faci ng at

| east one stopping position of each of said receiving nmeans; introducing
means for introducing said holding plates into said receiving neans through
said inlet; and extracting neans for extracting said holding plates being
hel d by said receiving nmeans from saigi3fugnace body through said outlet.

15. An el ectrode formng systemin accordance with claim 14, wherein said
outlet is located on a 180-degree symmetrical position with respect to said
inlet, and said electr%gﬁgn?}erial coated on sgid chip conmponents held by
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sai d, hol'ding plates are dried during a 180-degree rotation of said rotator.
16. "An-electrode form ng systemin accordance with any preceding claim
wherein said conveyor neans conprises: a first conveyor for carrying said
hal ding plates fromsaid transfer nmeans to said el ectrode coating neans; a
segond conveyor for carrying said holding plates fromsaid el ectrode”
coating neans to said drying neans; 7 ? third conveyor for carrying said
hol di ng plates fromsaid drying nmeans 'to0 said hol ding plate standby neans.
17. An el ectrode formng systemin accordance with claim 16, wherein said
third conveyor conpriseZFJgfk ans for storing a plurality of said hol ding
plates. 18. An el ectrod { ﬂ4 g systemin accordance with claim16 or 17,
wherein said third conveyor conprises inversion neans for inverting each of

sai d second hol di ng pl at es.
ELECTRODE FORMATION
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l
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19. A systemfor formng electrodes on articles, said system conprising;
means for charging a holding plate with said articles using a guide plate
or a spacer; neans for coating at | east one ends of said articles with an
el ectrode material and drying the sane; means for discharging said coated
articles fromsaid holding plates; and neans for handling said hol ding
plate, guide plate and/or said spaggylgt and between sai d vari ous
processing stages in s/gi #p?"@tem 4 nmet hod of formi ng el ectrodes on
articles, said nethod cé 1'§i ng: charging a holding plate with said
articles by use of a guide plate or a spacer; coating at |east one ends of

said articles with CaLecmone Fommmn)
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an el ectrode material and drying the 'sane; discharging said coated articles
from'sai‘d hol ding plate; and handling said handling plate, guide plate
and/-or spacer between and at said various processing stages by use of
handl i ng neans. 21. A systemor nmethod according to claim19 or 20 wherein
the operation of the handling neans is automated, its novenent being
integrally controlled by control E&??%' 22. A system or nethod
substantially as herein described reference to the acconpanyi ng

dr awi ngs. '
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. : 32 _
ELECTRODE FORMING SYSTEM FOR CHIP COMPONENTS
ABSTRACT OF THE DISCLOSURE

- An electrode forming system automatically carries out

overall steps of charging chip components, coating
electrode material on both ends of the components and
discharging the components using a holding plate, a guide
plate and a spacer. This system comprises a charger, a
transferer, an electrode coater, a drying fu:néce, a holding
pPlate standby means, a spacer storage means,'é holding
plate storage means, a discharger, a transport robot,
conveyor means and a control unit. Movements of these
apparatus are integratedly controlled by the control unit.
The robot transports the holding plate, the guide plate or
the spacer among these apparatus arranged within its working
area.

Figure 1
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