A PRESS MACH NE AND A METHOD OF TRANSFERRI NG A PLURALITY OF, M NI ATURE "
COVPONENTS BACKGROUND OF THE | NVENTION Field of the Invention . 5
The present invention relates to a press machine apd a method for.

transferring a plurality of mniature conponents held in recelﬁ%ﬁpaﬂg?ey
a first plategt d..plate. . \ parti h
Q;& ' : %gg%“é of pressing

excl usively, § o1k
chip type eTE€ yrg—out at | east one

of an operatlglgh ngaﬁhkﬁvﬁﬁgidﬂexnronic conponents such as chip
capacitors or I p re5|stors nto rece|V|ng hol es of a holding plate, an

operation forpagy@ﬁ ) fﬁbgﬁ type electronic conponents from
a holding plate hoI I Nng suc I p type el ectronic conponents to anot her

one, ang an operatrmefﬁeé&&ésweeae&oahlﬁ@ﬂaw@s S rPPeEsCRERAIGR s from
receiving holes of a hdlding plate. 20 Description ‘of the Background

Art I n gener ahndaahmedhod Eoat tr@ﬁﬁéﬁﬁﬁ? A PIurgl dtynefbRiniaturehi p
type electronic conponents is enployed for sinultaneously applying

el ectrodes ontompotiemus iheld ain tecebvingyhelekeofr anfirsenplasid to 25

as described in U S. Patent No. 4, 395, 184. This holding plate conpr|§es a
hard substrata, sedond fpkatpeate pMoreonpamnnnukarkypenthahghorUOM1

the hard substrate to be provided with a nunber of through
exclusively, the present invention relates to a method

E2L AR SRR

\}

10 of pressing chip type electronic components for &%

carrying out .at least one of an operation for
inserting chip type electronic components such as chip
capacitors or chip resistors into receiving holes of
a holding plate, an operation for transferring chip
15 type electronic components from a holding plaﬁe
holding such chip type electronic. combonenﬁs to
another one, and an operation for pressing out chip
type electronic components from receiving holes of a

holding plate.

20 Description of the Background Art (n

In general, a holding plate elastica;ly holding
a number -of chip type electronic components is
employed for simultaneously applying electrodes onto
end portions of the chip type electronic components,

25 as described in U.S. Patent No. 4,395,184. This |
holding plate comprises a hard substrate, a thin flat
p}ate portion formed at a central portion of the hard

substrate to be provided with a number of through
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-1- hol es, .and, a rubber-like elastic nmenber which is enbedded in a
cogave defined in the flat portion to be provided with receiving hol es,
passing . ~ through the elastic nenber, in portions corresponding to the

t hrough holes. This holding plate is adapted to formexternal electrodes
on-both ends ofhehﬁﬁlty@deIQCMQr'dddiﬁ)néin amexex) whdehosds in

U S Patent No. 5 4,664,943, for exa Fi,r st uide plate, which is
provi ded with sembedded; \inofa (GARRAYE Hde ngkn?ﬁ &8y Fb@pé%&ﬁc@"?ﬁ iepcto

recei ving hol es, of the, hol di plate, is placed on the,surface of the

hol di ng pl ate. BReRTENL efiyﬁg%\g FaGGing holegoPRFeing one
by one into the through holes of the guide plate by an introducer. hen,
the .chip type el ectronic conponents received in the through holes #re
downwardly pressed by a nunber of press pins to be received in th

receiving holes, so that the hol ding plate 15 el astically holds the chip

surface. The hol di ng plate thus hol ding the chip type electropfc




conponents is then turned-over and the downwardly expoesed portions of thex«
chip type el ectronic conponents are 20 pressed agai nst an el ectrode
coating plate which is coated with el ectrode paste of silver or the like, ™
so that electrodes are applied to the exposed end portions of the chip type
el ectroni c conponents. Then the el ectrodes.-applied to the chip type

el ectroni c conponents are dried 25 and thereafter a second hol di ng
plate is arranged under the first hol di ng pl ate holding the chip type

el ectroni c conponents through a frane type spacer of a prescri bed

Cthi ckness. Then the chip type el ectronic conponents are transferred from
the first holding plate to the second one 5 by press pins which are
simlar throaghalthee elastikamentiear, cdmd pmriticrs coprmespendinghtoo

el ectrodes, of the chip type electronic conponents are exposed. Thereafter
eIectrod&hpa$h€OMQhappﬂEsd t @htilse hetliding mlahke tivedaptedetehfprmype

el ectroni c conponents by an operation 10 simlar to the above, and then
dried, sextesnadl edecsaedes: onf hatdy ands®th FHP JarRe 0dLeeETORECChi p t ype
electronlc conponents Fi nal the hol di ng pl at e hol di ng._the chip type

el ect r oniCOMPOREBFEN LY, °§¥ %ﬁﬁi%ﬂtqrﬁru?%ﬁ%RFggﬁes on bot H “end
portions, is .placed on a recovery case, and the chip type electronic
conﬁonenﬁs §ﬁ69&§Wn$&FdeaHP@§§ed out fromthe receiving holes by the press

pins, to be c%l I e%t ed in.the re%ove%lc%s

a guide plate is provided with a

plurality of through holes in correspondence to the -
receiving holes of the holding plate, is placed on the
surface of the holding plate. Then chip type electronic
10 components are inserted one by one into the thrbugh holes
of the guide plate 5y an introducer. Then, the chip type -
electronic components received in the through holes are
downwardly pressed by a-nﬁhber of prese pins to be
received in the receiving holes, so that the holding plate
15 elastically holds the chip type electronic components to
expose upper end portigne_tpereof on its surface:“ The ' :;
holding plate thus holding the chip tyﬁe electrenic
components is then turned over and the downwardlyuexposed
portions of the chip type electronic components'are '
20 pressed against an electrode coating'plafe which is coated
with electrode paste of silver or the like, so that
electrodes are applied to the exposed end porﬁions-of the
chip type electronic components. Then the electrodes
applied to the chip type electronic components are dried,

25 and thereafter a second holding plate is arranged under
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I'n order to insert the chip type electronic conponents fromthe guide plate
i nt\ae¢t he hol ding plate, or 20 press out the chip type electronic
conponents fromthe holding plate to the recovery case, transfer the sane
froma holding plate to another one, enployed is a.press machi ne having a
nunber of press pins. U S. Patent No. 4,395,184 discloses an exanpl e of
“such a press machine. .25 This press nmachi ne conpri sés an upper plate
which is vertically noved by a handl e and a nunber of press pins which
~are downwardly projected fromthe upper plate. A mechanismfor positioning
atguide plate, a holding plate and a discharge plate in an overl apping
state is provided 5 under the upper plate. In order to inprove

hi gh- vol unihpr ddorstti o lakdmabidliatbe holddimg cche| chip tape celectpomial |y
provided with thousands of receiving holes. However, such a holding plate
i s i nferi ocomponegitsi thrgughg at feam®e typeersparee Wi @reee¥ibedi nce the
same is provided with a thin flat plate portion having a nunber of through

hol es in i thickness .anFhen HhisechippEyme RIeCHIRS ORRNRALS 2¥Be thin

flat plate portion for partially covering, the through hqles. Wen chip type
el ect r oni c tE¥angdpEFed a‘.&@ngg:he Linah helebing ﬁ%f‘}ﬁ?erq't%d: ' $9CORE PREd int.o

t he thousapds of receiving . holes provided in such hol di n | ate, an
extrefel y R¥aPFesSa@ins z!’g‘d'lq%e&% sl Lat &R n’é‘epl% € osoq that |
other end portions, provided with no electrodes, of the
e chip type electronic components are exposed. Thereafter
electrodé paste is applied to the other end portions of
the chip type electronic components by an operation
10 similar to the above, and then dried, so that electrodes
are formed on both end portions of the chip type
electronic components. Finally the holding plate holding -
the chip type-electronic.components, which are provided.
with the electrodes on both_end portions, is placed on a
15 recovery caée, and the chip type electronic components are
downwardly pressed out from the receiving holes by the
press pins, to be collected in the recovery case.

In order to insert the chip type electronic
components from the guide-plate into the holding plate, or-
20 press out the chip type electronic components from the

holding plate to the recovery case, transfer the same from

a holding plate to another one, employed is a press

machine having a number of press pins. U.S. Patent No.

4,395,184 discloses an example of such a press machine.

25 This press machine comprises an upper plate which is

n



cause deformation or cracking. Thus, the life of the holding plate is

reduced. 20 Wien thousands of chip type el ectronic conponents are/

simul taneously pressed in a single operation, further, extrenmely high -

reactive force is applied to a pin head holding the press pins. Thus, a

strong thrust i's required f.or -pressing the pin head, |eading to increase of

the 25 machi ne size, while the machine is rattled with increase of
pressing tines, l'eading to reduction in accuracy. |In order to change the
size of the holding plate, further, it is necessary to also change the pin
( head, which is selected in correspondence to the size of the 5 hol di ng
plate. In other words, it is necessary to prepare a plurality of pin heads

i n cor reeptiidably movédebyyachandlaoandng. pimbes, ofhpessnpdmer ation for

exchangi ng the pin heads is conplicated. SUMVARY OF THE | NVENTI ON 10

Accor diwigigh aréedowneszdly prnojected fmomstheouppercpimatet. | dast some of

t he abovenenti oned problen§ associated with the prior qrt._AdditionaIIy, it

i s- desimaghanismpfovi pesitpeningnacemide pbatandaahpddisg pdRter essing

chip type 15 electroniic conponents, which can reduce a |oad applied to

a hol di #0d ph 8bsebange| PhateciRt ANcOVOrLerningi 68ats asppFovdsed n & -

pressing operation, and furthernore _ , _ :

5 under the upper plate. R
In order to imp;ove.high—volume productioh
capability, a Single:holding plate is'generally'pfovided-
with thousands of receiving holes. However, such a
holding plate is infgrior in rigidity along the -

10 perpendicular'direcfion since the same is provided with a
thin flat'plate portion having a number of through holes
in its center'and;a*iubber-type elastic member embedded in
the thin flat plate ﬁortion'for partially covering the
through holes. When gHiprtype electronic components aré

15 simultaneously inserted or transferred into.the thousands
of receiving holes provided in such a holding plate, an ;:)
extremely heavy load is applied to the holding plate, to
cause deformation or cracking. Thus, the life of the
holding plate is reduced.

20 When thousands of chip type electronic components are
simultaneously pressed in a single operation, further,
extremely_high.reactive force is applied to a pin head
holding the press pins. Thus, a strong thrust is required
for pressing the pin head, leading to increase of the

25 machine size, while the machine is rattled with increase
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fo.provide a press ,machine for and a nethod of pres- sing chip type

el eg¢roni c conponents, which can apply 20 a single pin head to a
plurality of sizes of holding plates in conmon. According to one aspect of
the present invention there is provided a press machine for transferring a
plurality of niof dpreesingpbimass herdingntoexeduatgors in agensacyt a
first plate to a second plate, the press machi ne conprising; a pin head
havi ng a portion pro¥RdeBdert #o change | the size ik £ha rﬁ%?l‘g’d?ﬁ Bt on
being smaller than a portion of said first plate provided with said

recei ving hol esEURER®Fdi hE &8 naREEABEY HSpedso Gﬁanﬁﬁet &ghtheadent i on

there is provided thod. of trapsferring 5 . lurality of piniat
cgiggéﬁfﬁiﬁéi ﬁ%@%fﬁlé’%k ?i;rif%&%?m”_”n rg%elzg?aﬁ‘go(iﬁrﬁ%'?#%’toﬁ'ﬁ% ?%ea
S , 1S SSI S,S I NS
throughpdg ffor oL aing S T ERY ?’f?d’ HIPES &tuﬁ’éé‘i"??cs%sa ot i

Il th - apsf . esaid L _ i
Creator than sPHeREes A RLAKE PG oE BIA ARRAR 100khrrdeioddlieE Q6 N0,

oSV, 0 el 9B 5L RSO RRRERS; YA 4 OBhaeulrak 1 o
anot her. TheggbRiRging the pin heads is complicated.
SUMMARY OF THE INVENTION
¢ 10 Accordingly, the present invention aims to .
overcome at least sdme-pf'the abovementioned problems
associated with the prior art. |
Additionally, it is desirable to provide a press
‘machine _fof and a method of pressing chip type
15 ~ electronic components, which can reduce a load applied.
to a'holding'plate as well as reactive force applied
to a pin head in a pressing operation, and furthermore
to provide a press méchine for and a method of pres-
sing chip type electronic.cOmponents, which can apply
20 a single pin head to a plurality of sizes of holding
plates in common.
 According to one aspect of the present invention
-~ there is provided a press machine for transferring a
plurality of miniature components held ,in receiving
25 holes of a first plate to a second plate, the press
- machine comprising a pin head having a portion

provided with a plurality of press pins, said portion

¢



according to yet another aspect of the present invention, there is .
provided a press machine for chip type electronic conponents for carryingz
out at | east one of an operation for inserting chip type electronic 20 -
conponents into receiving holes of a holding plate, an operation for
transferring heing tsuelled ethaoni 8 @ontiemt ©f r smid hfidetg plate to
anot her one and an operation for pressing out chip type electronic
conponent s fr dP¥eeédedi withosaidoregedyimaniqliefe, 25  said press
machi ne conpri si ng; a_,table for horizontall S%Pporting a hol di ng
plate in a-set posidPEAXAiRgpi BoheBROKBEE: | AF erof ' eh@s Present

nor L Zontal 1Y L3 IehaPhe sif AL SF s PR o Sy RLILELLLY, o
oress piths. cor? cEpURATARY, &% BRIAFRRPRCBlntth BEH 35 o sty o
por L1 on b 1 gL ok lbaspehs 001 L 584 ket gy atal eoPk uaslal 1!
B SEET  LTeonbi 8l NehS, mhRri Uoiad Sy dbloy SO ukie,
supported hol dbfGpFédé HNd WHIBhIR (1 FESHEWEods [ GF B d &G £iAY
' ‘holes a plﬁ:éliﬁy of times until all-thé.components
10 have been transferred, said first number,béing greater \;j
than said sécond-number,, |
The present invention extends to inserting and .
~removing chip type electronic coméonents to and from
a holding plate as well as transferring the components
15 -from one hpldiﬁg plate to another.  Therefore,
according to yet another aspect .of the present.
invention, there.is provided a press machine for chip
type electronic components for carrying out at least
one of an operation for inserting chip type electronic e
- 20 components.into receiving holes of a holding piate, an
operation for transferring chip type electronic
components from a holding plate to another one and an
operation for pressing out chip type electronic
components from receiving holes of a hblding plate,
25 - said press .-machine . comprising: a. tab;? for
~horizontally supporting a holding plate in a set

position; a pin head mounting member; means for

9



bonstant arrangenment pi.tches and a horizontally 15 supported pin head
haWi*ng a nunber of. press pins at the sane arrangenent pitches as said
receiving holes for carrying out at |east one of an operation for inserting
chip type electronic conponents into receiving holes of the hol ding

pl ate, an operahPgdzeptally movingssaidi kabdsi Fromdhe ceekoRPEitd®Ponent s
fromthe holding plate to anqther hol ding plate, apd, an operation for
pressing out chp t?pepéﬁaﬁﬁiﬁﬁf29§) ARG § RAFIELENGF ngMRBPSs EPT the

hol di I , said. d | Si.ng: ' id. . i_ne .,
win sai g oI hir%:a%ﬁ%’éﬁﬁ% BSYAPE BA LG BOPBA-G) PR ARG, RRRESR N8 BAR
ti ' t ' f [ ¢ls | B I, bhded Wi th
sai ¢ recer vi ng Beel 3eVihd, Fobbrtdoh M i Dl Ry BB ARE oh i o
_ ing “od Patrvery Mol M
(i ot ances® and' PrePe: EaT RerFeEBehida ko RApLPLhG) nlee PO SRR |

the 5 vertipghqithy epiaeB, (941a°95drtioh Hoiny 'salie® Rafdwort al

novenents, thereby €ngagi ng said pin head with a Single said holding
plate a plurali psr@fion MBratssidf AU ingspAcite/ e pricidiaiddNwith) said

single holding plate. 10 ~Alternatively stated, according to atyet
further aspect geceitimgedwles.nvention there is provided a.

- Similarly, according to a further aspect of the
ggf 10  present -invention there is provided a method of
pressihg chip type electronic components using a press

machine comprising a horizontally supported hol@ing :
plate provided with a number of recéiving_holes at
constant arrangément pitches -and a horizontélly
15 - supported pin head having a number of press pins at
. the same arrangement pitches as said receiving holes
- for carrying out at least one of an operation for
inserting chip type electronic components into
receiving holes of the holding ﬁlate, an operation for
20 transferring chip type electronic components from the
holding plate  to another holding plate, and an
operation for pressing out chip  type electronic
components from receiving holes of the holding plate,
said method comprising: preparing said press machine
25 - with said pin head having a portion provided with said
press pins, said portion being smaller than a portion

- of said holding plate provided with said receiving

]



met hod of transferring a plurality of miniature conponents held in —
receiving holes of a first plate to a second plate, the nmethod conprisingy
securely 15 |l ocating said first plate in a first working position; -
vertically nmoving a pin head conprising a plurality of press pins in a
first directiohog.eth-atn%arell@tégslm moviings saidubelddng aplatkedandcei vi ng
hol es of said figst plate and epngage sone -of sai d_conponents, -20

t her eby transf%?iéngg%ﬂenheﬁﬁonggaiHh?fr%?erSFEaio”Q&F&Cgééﬁhdhﬂla?e;

ticall ' sai in_head in a.,secon i rection opposite.to said
(et o bort o iEER ThEy e el O ML Sy At sy PR O P EAR VRS vi ng

. . . . T fi 5 hor ]

he Teast once PovEbelsifa BRIaTRY, HhSHE (ohy’ Badl X ﬁn?i’mpai{ £he", [‘ Y
[ I : ‘h i t . t her . Sai ent s

rom ot 1 1 ecictbBi8ar NaPHUcEEB | hor A08aEh DISETS LIS £l RERGAC)

exenpl ary operﬁ&szﬁoﬁe,ald%w@m&efs}, ”éﬁ%fgﬁﬁdﬁﬂ%!ﬁlg‘iﬁ S £41 valvi flead

conponents into receiving holes 5 te I's ho escri bed.

First, a guideyptAta SiYdIE Sdid ﬁapeiﬁigeﬁaae_ai @ EIRUELEY b8 tike! Nrough
holes is placed on the upper surface of a holding plate, and these plftes
are integral | yasetdbfferengporespébeivef t Focabiohel doRy said single
holding plate. | '
10 . Alternatively stated, accqfding'to a yet further: \;)
. aspect of the present invention there is provided a
method of. transferring a plurality- of miniature
components held in receiving holes of a first plate to
a. second plate, the method comprising: securely
15 locating said first plate in-a.first working position;
. vertically moving a pin head éomprising a plurality of
press ‘pins in a first direction'so that said press
pins pass through some of said receiving holes of saiad
first plate land- engage some of said components, -
20 thereby transferring them from said first plate td'
said second plate; vertically moving said pin head in
a second direction opposite to said first di:ection so
that said press pins are withdrawn from said receiving
holes in said first plate,-and.m¢ving said firsﬁ plate
25 hofizontally at least once to at least one second
working position and repeating the vertical movements

- of the pin head to transfer others of said components
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10 pl ate and the guide plate are horizontally rroved so that an.-end of a
pok{'i on of the hol ding plate provided with receiving hol es is | ocated
under a pin head. The pin head is dowwardly noved to press a first group
of the chip type el ectronic conponents with press pins, thereby inserting

t he same int o a fFomtothex reseiving dxsies of lsdisd fifrstheoXate twisdidy
plate. Then the pin head is upwardly noved and thereafter the hol ding

pl ate and thegyﬁ?ﬁ?ﬁﬂd?%aﬁﬁé'horizontally moved by:ia constant distance so
that a region of the holding | ate, which is adjacent to the end provided
with the first group #t €K PEEEYVPRQrﬁGHQ?:RPr degrwaydly dmseritdng group

of the chip type ectroni c.copponents, is |ocated under the, pin_head.
Thereafter the {1 é%%p?seﬁﬁﬁgﬁoﬁﬁﬁn PR FRYO; ReERLVANGe ®Syr oup

noles-of The Nt 1ot 10 RS e “nod AnfePdbily 7’50 Pepeat e as 1o
ol di g plat o, The. par T o of RO oy St Lo PG SE P eBRe Rl v ng
holes s not [ eddugdéhts fh SRAARALAGR o1 N LDl acdf ol LHEY uBpll 27 Y

formsuch as a circular or elliptical form he ‘portion pro wi-t h
the receiving hehasdce | b2 §0WVIRIRY "paate,Ncanar ttdsel grhndl naliead

: integ:ally set on a support._ Thereafter the hoiding
ggz 1o ~ plate and the guide plate are horizontally moved so-

that an end of a portion of the holding plate provided

with receiving

/o



provided with the press pins is in a rectangul ar forn1havihg a wdth _
identical to that of the portion provided 25 - wth the receiving holes “_
and a depth smaller than that of the portion provided with the receiving
holes, it is possible to press the chip type electronic conponents in
relation to all receiving holes by sinply relatively nmbving the hol ding
plate or the pin head 5 ~relatively along the depth. Thus, the

hori zontal novenment can be unidirectionally Iinited'to“sinplify a mechani sm
for such novenent, while the receiving holes and the press pins can be
“preferably |nproved in p05|t|onal accuracy. 10 - \Wen the portions
provided with the receiving holes and the press pins are.in square and

rect anguhdled OTITE SR oS AN K% . { MBPTADS HINS 3Ry press the

holding plate twice if the depth”of the portion~provided wth the press

pins is dkiwdhiflly Govdie tho pressP @ HigRthPGedMWitHe tdigy e¢pevi ng hol es,
whil e the press plns may press the holding plate three times when the depth

of the fereeyrdmicl/chnigotientls WHeh Piress. pilds f eheirebig imgeatiagn be pressed
twice by different press pins, the depth of the portion 20: prOV|ded

wi t h t hethe caime i iwleLiret gaoupe ofntthg aleceivdngt M L eaf otfhehport i ofi
provided.with the press pins. .

S holding plate. Then the pin head is upwardly moved and
thereafter the holdlng plate and the gulde plate are
horlzontally moved by a constant dlstance so that a reglon
of the’ holdlng plate,'whlch is adjacent to the end |
provxded with the first group of the rece1v1ng holes

10 receiving the first group of the chip type electronic
comoonents, is located under the pin head | Therealter the
in head is aga n downwardly moved to Lnsert a second
group of the chlp type electronic components into a_second
groﬁp of the reoeiting holes of the holding plate. Such

15 anuoperation is so repeated as to insert the chip type
electronic components into all receiving holes of the | o’
holding plate. | “

The portion of the holding plate provided with the

receiving holes is not restricted to a square form but may

20 be in any arbitrary form such as a circular_or elliptical
form. When the portion provided with the receiting_holes
is in a square forn and the portion of the pin head
provided with the press plns is in a rectangular form

having a w1dth ldentlcal to that of the portion provxded

25 with the receiving holes and a depth smaller than that of

h



As to the horizontal mevenent. and the opposi te nmovenent of the hol ding

pl&i'e and the pin head, either 25 one or both of the holding plate and
the pin head may be noved. The pin head has a portion provided with press
pins, which portion is small er than that of the holding plate provi

wi th receiving kbheePontsionpnavided cuith she pessivipoheldeseniti dsa

di vi ded manner,
every pressing
hol di ng pl at e.

Is applied to t
can be reduced
nmechani sm 10

wher,ehy only a small load is applied to the holding p

ded

ate

Bp&Fdhlsn tos bress, they R ridineal eptenier aonpapestst he

Eurth i
BB piBEIALAPR HEP cbfid nkaRRRHIT or BOLE ngPY heSARBIY

rAB R e e Br P PiARR PR e bn bR

| comor®se faf "R ANE) SRR, BRpR. oS! A8 ChopTaBhBAAT = ©°

arrangenent 15

i nvention are set forth wth particu

moviRlerte Tan' Ke Wf&?.@ééti&ﬁ&ﬁiﬁef%%ﬂé‘é €5 Eﬁﬁggﬁ

arity int alnms, and s

clearer from cogsisiesidndm Okothasddt | AvveaedRl,ai vk detHd PEEER1Ying

exenpl ary enbodi nents of the invention given

_ 10
15
Y
20
25

holes and the press pins can be preferably improved in
positional accuracy. -
When the portions provided with the receiving

holes and the press pins are in square and rectangular

is al so ssible to,reduce_reactive fqQrce which

pi ns
and a
dity.

nt

becone

tre .

forms having the same widths, the press pins may press °

the holding plate twice if the depth of the portion
provided with the press pins is half that of the
portion provided with the receiving holes, whilé the
press pins may press the holding plate three timeé
when the depth of the former is 1/3 that of the
latter. If receiving holes can be pressed twice by
different press _pins, the depth of the portion
provided with the receiving holes may not be integral
times that of the portion provided with the press
pins. |

As to the horizontal movement and the opposite
movement of the holding plate and the pin head, either
one or both of the holding plate and the pin head may
be moved. | '

The pin head has a portion provided with préss

pins, which portion

L



20 - with reference to the acconpanying draw ngs. BRI ER DESCRI PTI ON OF THE.
DRAWNGS Fig. 1 is a front elevational view schematically -showi ng a press-,
machi ne according to a first enbodi nent of the present invention; 25 -
Fig. 2 is a sectional view showing an essential part of the press

machi ne during an operation for i-nserting chip type electronic conponents

in detail; Fig. 3 is a plan view show ng respective working positions of. a
tabl e novi ng nmechani smincluded in the 5 - press machine; Fig. 4 is a
sectional view show ng an essential part of the press machine in an:
nternediate stage of the Operation'for inserting chip type electronic
conponents _in S anﬁgnlar ed Sﬁctlonal vi ew of

the press ﬁaéﬁgﬁgeﬁuFPﬁﬁ EHaBpBFaF#gnh?ﬁﬁlﬁga ?E?g ﬁ%vé 8 ¥ipR ﬁlectronlc
t ne in an

"ot orneai EEeLP4a8 BPLAR. “FropdRRsRETEp Ga=Y %?@ﬁ??ﬁrﬁéeiﬁi b type

el ectr onl eoeolipelAl! $n £l @1viabd Alinf al:afaﬁgrgsg Jf&jg 44911608 press

machi ne dufing an operation di's¢ fi ng- ¢ on

conponentgs Ebﬁl;@d'éoatﬁéoﬂél&iﬁﬁablégé'e¥é§¥’ﬁf@yéﬂﬂgaoﬂéféézon, .

5 to reduce deformation and c:acklng of the holding plate.
Further; it is alsc poSsible to reduce ;eactive'force
which is applied to the pin head, whereby a mechanism for -/
driving'the press pins can be reduced in size and a
portioh for supporting the holding plate and a mechanism.
10 for driving the same may not be much increased in
rigidity.
In addition, the pin head can be applied to varidus
sizes of holding plates in common so far as the holding
plates have receiving holes at constant arrangement

15 pitches.

-’

The above and further features of the present invention
are set forth with particularity in the claims, and should:
become clearer from consideration of the following detailed
description of exemplary embodiments of the invention given

20 with reference to the:accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front elevational view schematically
showing a press machine according to a first embodiment of
the present invention;

25 Fig. 2 is a sectional view showing an essential part

r



20_3 machi ne according to a second enbodi ment of the present invention;
Fimg 9 is a sectional view showing an essential part of the press machine
shown in Fig. 8 during an operation for inserting chip type electronic
conponents in detail; 25 and - Fig. 10 is a sectional view show ng the
press machine of Fig. 8 in an internedi ate stage of the operation for
inserting chip type el ectronic conponents. DETAILED DESCRI PTI ON OF THE
EMBODI MENTS 5 Fig. 1 shows a first enbodi‘fent of a press machine
%ﬁbodying the present invention, which is applied to an operation for
\serting chip type electronic conponents Cinto receiving holes [ERR] of a
hol ding plate A_ an operation for transferring chip type electronic conpon-
10 enf fthenpaelss| thachipkeatiarhalgdiamg aperstion tfoanmsertimg, or the
l'ike. The holding plate Ais simlar in structure to that disclosed in
Japanese chipeftypRugliescironicNeomponents (rogetaithe i nventive press
machine is forned by a press 15 . body 1 which is set in a horizontal
position, a no¥iEl-e3t 45 @ Plani ¥iews showiaa cesReehievd JRTRiRGr ough a
guide rail 3 tq be nopvable_in the horizontal directjop (djrec-..tion
per pendi c POFAtigoneneippatabde prying) mechanisn inghudednin Bhe 3 pressthead
portion 5 which is_vertically :
5 press machine;
| Fig. 4 is a seétidnal'view showing an essential part
N of the press machine in an intérmediate stage:of.the'
operation for inserting chip type electronic components in
detail; |
10 Fig. 5 is an enlarged sectional view of the press
machine during'an operation for transferring chip type
electronic'components; |
| Fig.'s is an enlarged sectional view of the preSs'
machine in an intermediate Stage of the operation'for
15 transferring chip type electronic components;
U Fig. 7 is an eniargeé sectional view of the press’
machine during an operatioﬁ'for'discharging chip type
electronic'components;
Fig. 8 is a front elevational view showing a press
20 machine according to a second embodiment of the present
invention; | |
Fig. 9 is a sectional view showing an essehtial'part
of the press machine shown in Fig. 8 during an 6§eration
for inserting chip type electronic components in detail;

25 and:
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20 novably supported with respect to the body 1, and a vertical cylinder
6, serving as a press nmachine driving portion, for vertically driving the
press head portion 5. The press body 1 vertically slidably supports az25 =~
pair of vertical shafts 7, so,that the Jes eadﬁg on nnunted to

extend across the ugped: edd prtl%nfecﬁ Pﬂllé‘gB' eTr%’ﬁe?ﬁe
t f 38 tagt th.th
g;gpf’; separ at RRCHIT, G FEBGI 16 iht & fﬁ?@’h\%&ﬁ FR5eds PoF HeC,
t
£ 115 A L G LA S vpe VRIS SN | 00
b dtoth t '
Dot oy OFe Bkl BESEAPETIBY bgngﬁ‘ﬁi’”ﬁi’ e e A are removed
fromthegtable 34. g hol diisked! &t 1AstSehBodineh®n otel igibde® michine

el ectrode applicator. ‘According to the second enbodi nent, the upper ends of

the receiving faﬂwa%%@ftﬁaepﬁdsdﬁtphﬁwnamwewmw ds/ dppkied to anarve
as recesses for facilitating renmoval of the holding plate A holding the

chip type el ectoperatilén foroimseestiagCchipmtype eliedtruirice cﬁbmponents
Therefore, the guide plate B may not be provided with the cavities bd™
dissimlarly tetlintb rseceisbrgnimlesnad;t e chi mwy@_mg_ plate A,_ an
operation for transferring chip. type eleetronic compon-

10 ents from a holding plate holding the same to another \J

_one, or the like. The holding pia_t"e A is similar in

structure to that | disolosed in Japanes.e ._l?atent'.

Publication No. 3-44404 (1991). |

The inventive pre_ss mac_hine is formed by a press

15 ‘body '1_ which is set in a horizontal position, a movable

table 2 which is supported on the. body 1 through a guide

rail 3 to be movable in the horizontal direction (dir:ec-

tion perpendicular to the plate of Fig. 1) -and a uni-

axial unit 4, a press head portion 5 nhich is verti_cal_ly

20 movably supported with respect to the body 1, and a

vertical cylinder 6, serving as a press machine driv;\.ng

portion, for vertically driving the press head portion

| The press body 1 vertically slidably supports a

25 pair of vertical shafts 7, so that the press head

| port:.on 5 1s mounted to extend across the upper end

portions of the

15



el ectronic conponents C are. hardly i nclined when the sane are inserted in
thhigsreceiving holes [ERR]. Thus, the chip 20 - type electronic conponents
C can be efficiently inserted into the receiving holes [err]. Although the

present invention has been described and illustrated in detail, it is
clearly understood that the sanme is by way of illustration and exanple only
and is not 25 to be taken by way of limtation, the scope of the present

invention being limted only by the terns of the appended clains. 16
CLAIMS: 1. A nethod. of pressing chip type electronic conponents using a
press machine conprising a horizontally supported hol ding plate provi ded
wth ab _ .hunber of receiving holes at constant arrangenent pitches and
a hori zongBide Blaper Bé&d pThenchiie hsupprrt framer3dfcqmessintins at the sane
arrangenment pitches as said receiving holes for carfyir§5out at | east one

of an opeFARFRACIBFERNERRt FABLE NP Br 1375k I @FFHFES AR 322 déponent s i nt o
[ype o GCEPRRTECEOPORBNELS TROMLRE HAYR RS oS- Rol i ng i bt e
and an. oper ati pReLor SBERSE! PO- Ok pEll Pudy RS SLAEHEP NS SRR 3 O™,
5 the first working position, the table 34 is moved to a
second working pbsition, to carry out a second pressing
N operation. Thereafter the table 34 is returned to the set
position, so that the guide plate B’ and the holding plate
- A'are removed from the table 34. The holding plate A'is
10 then carried to an electrode applicator.
According to the second embodiment, the upper'ehds of
the receiving holes b, of thezguide plate B’ ére inwardly
tapered to serve as recesses for facilitating removal of

the holding plate H-holding the chip type electronic:

15 "componénts C from the guide plafe B’. Therefore, the
U guide plate B’ may not be.provided'with the cavities b,
dissimilarly to the first embodiment, and the chip ﬁype
electronic cbmponeﬁts C are hardly inclinéd when the same
are inserted in the receiving holes a,. fhus, the chip.
20 type électronic components C.can be efficiently inserted

inﬁé'thé receiving hoies a.

_ Although the.present iﬁvénfion hés beeﬁ described ﬁnd
illusfrated in aetail, iﬁ is ciéafly.understood thét the
same is by way of illustration and éxample oﬁly aﬁd is not

25 to be taken by way of limitation, the scope of
the present invention being limited only by the terms of

the appended claims.
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15 hol di ng pl ate, said -method conprising: preparing sai'd-press machine_
with said pin head having a portion provided with said press pins, said -~
portion being smaller than a portion of said holding plate provided with

sai d receivinﬂgggi&§L and 20 : relatively nmoving said holding plate
and said pin ‘the horizontal direction by a plurality of prescribed

e s el et coot oY Ao ied o TUGdhd BhEp2 Ml b el aolsad ' "
e vertil Ca I rec n r

ts, th - ' id pi i t i ngl e..sai.d i | at
bural ity | opSRpeRRARY Thofd Pa" A HhEnihB) CaBLiding T DI
hol di 17 ' ' ' t 1.C
Componant s i n Bofifontally Oy ROPASHADISLE DIRR-RAGE UBERCS . )
sai d recgi Vi nonfifbes |61 rdd@iPing HoldB Oht? S6HBEEnENthSRAAGBAEKEON

provided with said press pins is in the formof a rectangle having a w dth
bei ng identicapitehebaland &aherD2cALANLP’ Supposted pithi Ked@CRaVHAG hol es

and a depth being snaller. than that of said portion provided with said
receiving 10 a hoiber 8f préspgrpiasrathiie same chirangefentepltehes -
| as said receiving hgles for carrying ouﬁ'at least one
of an3operation.er inserting chip type electronic

10 . components into receiving holes of the holding plate, 'QJ
an operation for trangferring:chip type electronic
camﬁonents fram-the_holding'plate to another holding °
plate, and an operation for_pressing out chip type

. electronic components from receiving holes of the
15 -holding plate, said method comprising: | |
preparing said press machine_with said pin head
having a pbrtion pxovidgd_with.said press pins, said
portion being smaller than a portion of said holding
plate provided with said receiving holes; and .

20 relatively-mnviné said holding platé and said pin
head in the horizontal direction by a plurality of
Pprescribed distances and relatively moving said-
holding plate and said pin head in the vertical
direction for ~each of éaid reiétive- horizontal

25 movements,  thereby epgaging said pin. head with a
single said holding plate a plurality of times at

different réspéctive locations on said single holding

M
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bonponents for.carfying out . at | east one-of an operation for inserting
chiwp type electronic conponents into receiving holes of a holding plate,
an 15. operation for ‘transferring chip type electronic conponents
froma holding plate to another one and an operation for pressing out
chip type e[epﬂﬁﬁﬁw:conponents fromreceiving holes of a holding plate,
- said press machi ne conprising: 20 ' a table for horizontally

< supporting a holding plate in:a set position. a piihead nounting nenber;

s o oo bl 0% el b1 dARAT e, 98! ek ebten
oo LS SRR ke, YIGH TRALL 00 TEIRRL 2Rl oot
e, "o, A AU, s BVIR R TR 56 1" 2
2S5 Techi 1 e o A6 48 S ATRGRRIER, Wk A5 o

press pins is in the form of a rectangle having a .,

R

width being identical to that of said portion provided

with said receiving holes and a depth being smaller

W -~ than that of said portion provided with said receiving
10 holes. B '

3. A press machine for chip type electronic
components for <carrying out at least one of an
-operation for inserting <chip type electronic
components into receiving holes of a holding plate, an

15 operation for transferring chip type electronic
components from a holdihg plate to another 6ne and an
operation for pressing out chip type  electronic
éomponents from receiving holes of a holding plate,
said press machine comprising:

- 20 : a table for horizbntally supporting a holding
plate in a set position.

a pin head mounting member;

means for horizontally moving said table from the
set position to a plurality of working positions;

25 means for vertically moving said pin

3

N T



mount ed ‘on said pin head nounting menber and a pin plate, having holes for—
receiving said press pins, which is nmounted with a prescribed space from \s-
sai d backing plate, and said press pins are provided with flange portions
and received in said holes of said pin plate so that said flange portions
engage W th saeadmoyntdiney mMembeEr supported by said pin plate. 5. A press
machi ne for chip type el ectronic conponents in accordance with claim 4,
wherein said pin headpinr hiead cohpvisgs aa portponr mtonidedi wtiths rovi ded
to be oppositely approachable to/separable fromsaid pin plate, said
Etripper pl at ®IvaAliFhorEs puesss| piRs| ycqmeamnﬂgum §Oprmcaebrmg 6. A
met hod of transferring a plurality of 19, m nj ature .
conponents heB@®le® r Ofci fpig hBPléJ-Bg aPH"F%t p?%&-@ tEP’ét%%orRPHF%te t he

met hod conprisin se ely Ioc id.fjrst Iate afII‘SI nor Ki ng
posi ti on; verﬁm€§1]1 %&ﬂ ‘Wgé’}acs@ﬁ‘é ]T‘lg'1 iREPGF %ﬁess pi ns

inafirst di é’?‘%‘f %&s&%@%ﬁﬁtg HGSsS pins pass. through sone of said

recei ving hol te and engage sone of said conponents,

t hereby transferring _'__[h_emfrom said first -

4, A press machine for chip type electronic
- - components ' in: accordance with claj.m-- 3, wherein said
pin head comprises a backing plate which is detachably \.,J
mounted on said _pin head mounting member and a pin
plate, having holes for receiving said press pins,
which is mounted with a prescribed space from said
backing plate, and said press pins are provided with
flange portions and received in said holes of said pin
plate so that_'said_: flange portions _'_engag.e- with said

pin plate, to be supported by said pin plate.

5. A press machine for chip type electronic
components in .accordance' with c_:laim‘ 4, wherein said
pin head further comprises a stripper plate which is
provided to be oppositely approachabl'e to/separable )
from said pin plate, said stripper plate having holes

for slidably receiving said press pins.

6. A method of transferring a plurality of

19
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'pI__-atT'e to said second pl ate; vertically noving said pin head in a second
dixkgction opposite to said first direction so.that said press pins are
wi t hdrawn fromsaid receiving holes in said first plate, and noving said
first plate horizontally at | east once to at | east one second working

position and reprbataget onfsonénts MHalATelhs ¥dcdi8iny Nhbaed t8£t ransf er
others of said conponents from other receiving holes of said first
plate to sai d Sirstdppatecto’a seéonsdt pldte; heomeéthod womprdlsdingH,
wherein said conponents are transferred to a second plate which conprises a
Blurality of recei véagunelys ¥agatingi said stixstoppatentin &0 firsk A
press machine for transferring a plurality of mniature conponents held in
recei ving hol ewopkingf pesitiphse to a second plate, the press machine
conprising a pin head havipg a glort,i on provided with a plurality of press
pins, said portion BEFR4CA¥| eMOVHRG a BorPiBn Bead, gomprisipgat &
provided with said eivi.ng holes., 9. . A nethod of . transferring._a
plurality of rﬁﬁﬁ‘ﬁ?ﬁ]igy Bgngﬁ'ﬁ@ﬁ[ PLRR P ?‘n%yﬁs?iﬁié’?ecﬁﬁﬂﬁeﬁ" at
E said press pins pass through some of said receiving .
holes of said first plate and engage some of said
components, thereby transferring them from said first
N\ - plate to said second plate;
vertically moving said pin head in a second
direction opposite to said first direction so that
said press pins are withdrawn from said receiving
holes in said first plate, and
moving said first plate horizontally at least
once to at least one second working position and
repeating the vertical movements of the pin head to
~ transfer others of said components from other
receiving holes of said first plate to said second

plate.

7. A method in accordance with claim 6, wherein
said components are transferred to a second plate
which comprises a plurality of receiving holes for

receiving said components.

20
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receiving holes of a first.plate to a second plate, the.nmethod conprising
passi ng a second nunber of press pins through different ones of said
receiving holes a plurality of tinmes until all the conponents have-been
transferred, said first number being greater than said second nunber. 10.

A net hod macBi.ne Aspiressnmachine fordexansfiexkingek pluxalityerence

to the acconpanyi ng draw ngs.

-

of miniature components_heid-in,receiving holes of a
first plate to .a second platé.-, the  press machine
comprising a pin head having a portion provided with

a plurality of préss pins, said portion being smaller

than a portion of said first plate provided with said

- receiving holes.

9. A method of transferring a plurality of

miniature coﬁbonents held in a first number of

receiving holes of a first p1ate to a second plate,
the method comprising p&ssing.a second number of press
pins through différent_ones of said-receifing holes a
plurality of times until all the componénts:have-bgen
transferred,'said first number being greater than said

second number.

10. A method or machine substantially as
described herein with reference to the accompanying

drawings.

2|
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