TI TLE OF THE | NVENTI ON Press Machine for Chip Type Electronlc Cbnponents
BACKGROUND OF THE I NVENTION Field of the Invention 5 The. present
invention relates to a press machine for carrying out at |least one of an
operation for inserting chip type electronic conponents such as chip S
capacitors or chip resistors into receiving holes of a holding plate, an
operation for transferring chip type electronic conponents 10 froma
hol di ng pl ate hol di ng such chip type €éLectroni c conponents to another one,
and an operation for pressing out chip type electroric conponents from
recei ving holes of a holding plate. Description of the Background Art 15

I'n general, a holding plate elastically hol di ng a nunber of chip type

electronift e&? ﬁvgﬁy gxed for simultaneously applying el ectrodes
onto end portions of the chip type electronic conponents, as described in

U.S. Patent Noprds39adifne THb: £RLFI fgpB! 8Y8cELBRA LS eomponant s20

substrate, a tifediat— of the
har d subHACREROGOND OP M ™E degvitioR nunber of through holes, and a
rubber-Ilike elastic nmenber which is enbedded in a concave portion defined
in the fimieldréof othé oleeprdonded with receiving holes, passing 25
through the elastic nenber, in portions corresponding to

5 The present invention relates to a press machine for

carrying out at least one of an operation for inserting
chip type electronic comp&nents such as chip capacitors or
chip resistors into receiving holes of a holding plate, an QZE
operation for transferring chip type electronic components
10 from a holding plate holding éuéh chip the eAectrohic
'cbmponents to another pne; ané an operation for pressing
out chip type electroﬂié coﬁpohents from receivihg holes
of a holdlng plate. |
Descrlptlon of the Background Art
15 - In general, a holding plate elastically holding a
number of chip type electronic components is émployed for
simultaneously applying electrodes onto end portions of C
the chip type electronic components, as described in U.S. -
Patent No. 4,395,184. This holding plate comprises a hard
20 substrate, a thin flat plate portion formed at a ceqtral
portion of the hard substrate to be provided with a number
of through holes, and a rubber-like elastic member ﬁhiéh
is embedded in a concave portionndefined in the flat
- portion to be provided with receiving holes, passing

25 through the elastic member, in portions corresponding to




the through holes. This holding plate is adapted to form external

el ectrodes on both ends of chip type electronic conponents in the follow ng
manner: First, a guide plate, which is provided with a 5 plurality. of

t hr8ugh hol es in correspondence to the receiving holes of the hol ding
plate, is arranged on the surface of the holding plate. Then chip type

el ectroni c conponents are inserted one by-one into the through holes of the
gui de plate and downwardly pressed by press pins to 10 be received in
the receiving holes, so that the holding plate elastically holds the chip
type el ectronic conponents to expose upper end portions thereof on its
surface. The ' t S . | ' 1, C nent s
is then turne %\%}?9%12 tl‘lfl%i{%' hﬂ{&%m%%%#%y&@%%%%gﬁpgﬁ%%{n%o otﬁ;emghi p
type el ectronj r | st qhﬁﬁg y STOr-Nl | at e
Wwhich is coat%ﬁtaﬂﬁPﬁﬁﬁéﬁe%aﬁﬁﬁ%ﬁrogwﬁ% i e,ee SO t%%?i&

el ectrodes argompbhéRts { £h e efh RAinPNRa{etNe chip type el ectronic
conponents. After the 20 el ectrodes are dried, a second holding plate is
arranged under thepfiés} dahdidy plate, WRIKHG S teroflided waetrelect ronic
conponents through a franme type spacer of a prescribed thickness. Then the
chip type el epliral Tty oonpotterduglariolesinid arormrespanddrue fdo sthéol di ng

. plate to 25 t he second one by press pins which are simlar to the -2-
receiving holes of the holding plate, is arranged on the

surface of the holding pléte. Then chip type electronic

NS components are inserted one by one into the through holes
of the guide plate and downwardly pressed by press piﬁs to

10 be received in the receiving holes, so that the holding
plate elastically holds the chip type electronic
components to expose upper end portions thereof on its
surface. The holding plate thus holding the chip type
electronic components is then turned over and the

15' downwardly exposed portions of the chip type electronic
components are pressed against an electrode coating plate
which is coated with electrode paste of silver or the
like, so that electrodes are applied to the end portions
of the chip type electronic components. After the

20 electrodes are dried, a second holding plate is arranged
under the first holding plaﬁe holding the chip type
electronic components through a frame type spacer of a
prescribed thickness. Then the-chip type electronic
components are transferred from the first holding plate to

25 the second one by press pins which are similar to the
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above, so that other end portions, provided with no el ectrodes, of the chip

- type el ectronic conponents are exposed. Thereafter el ectrode paste is

applied to the other end portions of the chip type electronic conponents 5~
by an operation similar to the above, and then dried. Thus, electrodes are¥/
formed on both end portions of the chip type electronic conponents (refer
to U S. Patent No. 4,664,943). In order 'to insert the chip type electronic
10 conponents fromthe guide plate into the holding plate or transfer
the sane froma holding plate to another one, enployed is a press nachine
havi ng a nunber of press pins. U S Patent No. 4,395,184 discloses an
exanpl e of re ' h : . ' OPR kS an upper 15
Wehed BH %ﬁﬁ@‘a'&h@g Sna b4 BAS, TREBLA8LAORERSRS

plate whichis Vértica nove a nu press pins

whi ch are dewawr-gdukspr e&e%sdcﬁieﬁt&ise gpeetrshakecomporBaikanas® for
positioning a guide pl'ate, a holding plate and a di scharge plate in an

over | appi ng sed.s phevededevndeectibedeppaste! akcapplied to thé hol ding
plate is adapted to formel ectrodes on chip type el ectroni c conponents of
vari ous si zetheft antdapeet@bnsd. 6£nmehenchepotpeleBeatronivi dbpendn@is8 nMmin
thickness to 5.7 mmin length, 5.0 mmin width and 2.0 mmin thickness, for
exanpl &. InbgrdaroperhnientsmmliaantbethQSabovehipndypbeglgciednic

conponents of different sizes into or -3-
Thus, electrodes are formed on both end portions of the

chip type electronic components (refer to U.S. Patent No.

(@2

4,664,943).
In order to insert the chip type electronic
10 components from the guide plate into the holding plate 6r
.tfansfer-the same.f:om a holding plate to another omne,
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. This press machine comprises an upper
'15- plate which is vertically moved by a handle and a number
of press pins which are downwardly.projected from the-
upper plate. A mechanism for positioning a guide plate, a o~
‘holding plate and a discharge plate.in an overlapping -
state is provided under the upper plate.
20 - A holding plate is adapted to form electrodes on chip
type electronic components of various sizes in a range of
1.6 mm in length, 0.8 mm in width and 0.8 mm in thickness
to 5.7 mm in length, 5.0 mm in width and 2.0 mm in .
thickness, for example. In order to insert or transfer

25 chip type electronic components of different sizes into or
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fromthe receirving holes of the holding plate, therefore, it is necessary
to use press pins of different dianmeters. However, such press pins are
geperally integrated with the press nachine, and hence it is necessary to
prgﬁare ab plurality of press machines in response to the chip type

el ectroni ¢ conponents of various sizes, wth disadvantageous increase in
cost. Further, press pins are made of a hard netal such as hardened steel,
and those of about 0.5 mmin dianeter may 10 be broken when the sane are
used by a little less than ten thousand tines. Wile a single press machine
I's generally provided with about 2000 to 3000 press pins, the same cannot

o di 23_5Lfem_‘S?%‘wﬁ%ﬁs?%ségﬁxgﬁﬁﬁa??ﬁg5§5e‘c‘hsré@#ﬁ?iﬁéé@%ﬁﬁgie%{*iﬁieﬁ‘ﬁﬁéiﬁary
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SUMVARY OF T NTLON, 2 : r gl Ny 40 ent
i nvention isﬁggbgggﬁiﬁe 2 press ﬁﬁ%ﬁfﬁggmﬂ?@ﬁk%%%fe%ﬁ?%ﬁgi%?é ?gngégépress
pins in resppresst MathenbyPendf n6he@ {¥PEschecbssaty €oOMpoegateé and quickly

exchange a broken press pin. In order to attain the aforenenti oned object,
the 25 5 presaraBEBiyNefapeessdi ngchonédeinr Lespbns@vedt tihe eRIprtgps - 4-
electronic components of wvarious sizes, with
disadvantageous increase in cost.
ot ' Further, press pins are made of a hard metal such as
hardened steel, and those of about 0.5 mm in diameter may
10 be broken when the same are used by a little less than ten
thousand times. While a single press machine is generally
provided with about 2000 to 3000 press pins, the same
cannot be used if only one of the pins is broken. In this
case, it is necessary to disassemble the press machine in
15 order to exchange the broken press pin with a new one.
Thus, it takes much time.to exchange the press pin while
stopping the press machine, leading to inferior
productivity. |
SUMMARY OF THE INVENTION
20 Accordingly, an object of the present invention is to
provide a press machine which can efficiently replace
press pins in response to the type of chip type electronic
components and quickly exchange ‘a broken press pin.

In order to attain the aforementioned object, the

25 press machine according to the present invention comprises



a table for horizontally supporting a holding plate in a hone position, a
pi n head nounting nenber which is arranged above the table and supported to
be rotatable about a horizontal axis, vertical nmeans for vertically 5 ~
novi ng the pin head nounting nenber, a pin head, which is detachably A
mounted on the outer periphery of the pin head nounting nenber, having a
plurality of press pins corresponding to receiving holes of the holding -
pl ate, and | ocking nmeans for regulating rotation of the pin head 10
nmounting nenber in a prescribed position including a position for

- downwardly directing a surface of the pin head, projecting the press pins,

'na horizogt Q:Iatha.teatf%rru ;»&%ﬁ%'fﬁ nggggpharhzgﬁgaggge Lh9gopiaee ih @ ovided

on its sides w sur can be

provi ded Wit %o'%‘i%@%n‘ Nat Bgndhegat inBBn‘Ef\.nbohéhb@E whight Bg | ocki ng nmeans
regul ates rotati of .the pin head nounting menb In a position for

downwar dl y @k&%ﬁb@ﬂga%OQQrEﬁ%etaﬂnélQﬁalIﬁpbb@té&eﬁa Bengotakabhe pin head
nmount ed on each nounting surface in a horizontal 20 state. It i's assuned

here that clabouity@eheréebheailc ag@sponenticalemeanser fog vareicatdyvi ng hol es
of a holding plate, for exanple. In the initial state, a pin head haV|ng
press [§ns mmwum@pmhélpgnlheaulmohpp&nglmembemuca2§ln headpowhith is size
is nmounted on the nmounting surface of
detachably mounted on the outer periphery of the pin head
mounting member, having a plurality of press pins
corresponding to receiving holes of ﬁhe'holding platé, and ::
locking means for regulating rotation of the pin heéd
10 mounting member in a prescribed position including.a__
-position for downwardlyﬁdirecting a surface of the pin_
head, projecting the press pins, in a horizontal state.
Preferably the pin head:mounting member_is.provided
on its sides with a plurality of mognting surfaces which
l5' can be provided with éin'heads ih the direction of
rotaﬁion, and-the locking means iegulates.rotatign of the
pin head mounting member in a position for downwardly e
~ directing a surface, prbjectipg the press pins, of the pin
head mounted.on each mounting surface in a horizontal
20 state.
It is assumed here that chip type electronic.
components are inserted info receiving holes of a holding
plate, for example. Ihfthe'initial state, a pin head
having press pinS'correspondihg to chip type_e1ectronic

25 components in size is mounted on the mounting surface of



- 5- the pin head nounting nenber, which in turn is rotated to a position
for downwardly directing the surface of the pin head projecting the press
pins in a horizontal state and |ocked in this position by the |ocking
meMer. In this 5 state, a guide plate containing the chip type

el ectroni c conponents are placed on the holding plate, and these plates are
integrally set on the table. Then the pin head nounting nenber is
downwardly noved by the vertical nmeans, so that the press pins are inserted
in through holes of 10 the guide plate, to press the chip type

el ectroni c conponents into the receiving holes of the holding plate.
-According to the present_invention, the pin_head . s detachable fromthe pin

head mount i ngFhfemidy hepd mountdng membed /i Whdich day thED, & Fodated &Pder to
orvarious st @B Fot oV BREERish L BE T, SRACAERoPh CoR R
wl th't housandieash BRARRe el sl B! pl8R Mol of paRYontdn Bt R 100 g
renber o renesHEEP Al Mhied ol eloBe B, chBY 18Ry hafipRi [aACCRTAT O

arbitrargy anggt g %wpq@t%uemeaia&ntgheh@ ehhgadypRURL beE reRIBer , for

exanpl e. Thus, it is possible to remarkably inprove workability.
components are placed on the holding plate, and these
plates are integrally set.on the table. Then the pin head
&J mounting member is downwardly moved by the vertical means,
so that the press pins are inserted in through holes of
10 the guide plate, to press the chip type electronic
components into the receiving holes of the holding plate.
Accbrdiﬁg to the present invention, the pin head is
detachable from the pin head mountiﬁg member. Thus, the
pin head itself may be replaced in order to change the
15— press pins, whereby the press body can be commonly applied .
to various sizes of chip type electronic components. In
general, however, it is not easy to mount a considerably
heavy pin head, which is provided with thousands of press
pins, onto the lower surface of a pin head mounting
20 member. According to the present invention, the pin head
mounting member is_rendered so rotatable that the pin head
can be mounted at any arbitrary angle onto the upper
surface of the pin head mounting member, for example.
Thus, it is possible to remarkably improve workability.

25 When any press pin is broken, the pin head may simply



25 - When any press pin is broken, the pin head may sinply .-6- , be
exchanged with a new one without disassenbling the press machine, whereby

it is possible to reduce the exchange tine, i.e., the stop tinme of the

press machi ne. The pin head having a broken press pin may be di sassenbl ed 5/
i n_anot her place for exchanging the press pin. Wien a plurality of pin
heads can be nmounted on the pin head nounting nmenber in the direction of
rotation, the following effects are attained: If a plurality of pin heads
havi ng press pins which are different in dianeter 10 from each ot her

are. nounted on respective mounting surfaces of the pin head nounting
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surface of LienBhfeNEsfle TONILI NORENDELy LinkSoPORRL bPets fchinnge o pin

head having a broRen pres§s prn’by si rotatlng t pi-n head nounting

menber at apgEN3iAnhe8A0hEvingPdBbYokéh pPedsd Fln | ¢ edi fadsémbEeqr educe
~the time for a Change of production plan as he exchange tine. In

addi tign tOlhhanaiﬁéﬁnﬁm&ténﬁﬂrOQEéHinQﬂnéthenﬁﬁéésrﬁhﬁhe chip type
el ectroni c conponents 1 nto the
- When a plurallty of pin heads can be mounted on the
pin head mounting member_ln the dlrectlon of rotation, the
following effects_are.attained:..If.a;plurality of pin ::
heads having press pins which are different in diameter

10 from each other arefmoﬁntéd on respective mounting.
surfaces of the pin head mounting membér, it is possible
to cope with 'a change of ptoduction_plan following type
change of the chip type electronic components by simply
rotating the pin head mounting meﬁbef'at a_eonstant angle.

15. If a plurality of pin heads having press piﬁs of the same
diameter are mounted on a mounting surface of the pin head
mounting member, it is possible to exchange a pin head N
having a broken press pin by simply rotating the pin head
mounting member at a constant angle. Namely, it is

20 possible to further reduce the time fo:_a change of
production plan as well:as the exchange time.

In addition to the aforementioned operation for
inserting the chip type electronic components into the
receiving holes of-the.holding plate;;the press machine

25 - according to the present invention is also applicable to



recei ving. holes of the holding plate, the press machi ne 25 according to
the present invention is also applicable to -7- an operation for
transferring chip type el ectronic conponents froma hol ding plate hol ding
~the&-sanme to another one, and an operation for pressing out chip type

" electronic conponents fromreceiving holes of a holding 5 pl ate. The
-above and further features of the present invention are set forth with

-~ particularity in the clainms and shoul d becone clearer from consideration of
" the followi ng detail ed description of an enbodi nent of the present

I nvention given 10 with reference to the acconpanying draw ngs. BRI EF
-DESCRI PTI ON Oraml HipehRAMIdMGE ol grabsiferxihgochipl eypéi ebhattronic
schematically showi ng a press machi ne according to an enbodi ment of the
present invent¢amporgmts from aFhgldingspdatenheldingvike sameitoed al ong

-the line Il - Il inFig. 1; Fig. 3 illustrates an upper portion of the
press machi ne anptda:alqnerﬁa@d an §Perationofer Pressiddcputl ohiPtEEPeine |V
- 20 IVin Fig. 3, Fig. 5is an enlarged sectional V|em10f t he press
machi ne sh@mﬁ?%?qﬁR?n¥P GHWPGHeP§5aﬁﬁpﬁeaeFSlXﬁnSpB?%??oﬂ a holding

5 plate.

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 an embodiment of the present invention given
10 with reference to_the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front elevational view scheﬁatically
showing a press machine according- to ﬁn embodiment of the
present invention;
15. Fig. 2 is an enlarged view as viewed along the line
II - II in Fig. 1;
Fig. 3 illustrates an upper portion of the press
s machine in detail;

Fig. 4 is a sectional view taken along the line IV -
20 IV in Fig. 3;

Fig. 5 is an enlarged sectional view of the press
machine shown ih Fig. 1, which is applied to an operation
for inserting chip type electronic components intd
receiving holes of a holding plate;

25 Fig. 6 is an enlarged sectional view of the press



for inserting chip type electronic conponents into receiving holes of a

hol ding plate; 25 Fig. 6 is an enlarged sectional view of the press
- 8- machi ne shown in Fig.. 5 whichis in an internediate stage of the
operation for inserting the chip type electronic conmponents into the Nt

receiving holes; Fig. 7 is an enlarged sectional view of the press 5
machi ne shown in Fig. 1, which is applied to an operation for transferring
chip type el ectronic conponents froma holding plate to another one; Fig. 8
is an enlarged sectional view of the press nmachine shown in Fig. 7, which
Is in an internedi ate stage 10 of the operation for transferring the
chip type el ectronic,conpgonents fromjfhe holding plate to the other one; '
and Fig. 9 Pécgﬁnsnﬁgpﬁﬁdlgegﬁgon r YRLGRoES: A8 Bgeégtﬁﬁﬁﬁ#ﬁétghﬁﬁﬂg?n Fig.
1, which is _applied to_an operation for_disgcharging_chip el ectronic
comonent & Ponhe” 9pe2atioRhERa 1R0eketnd PRACALA L ERe e  KREERER]
EI\/BCDIIVENTSc #gonénagogﬁtgntﬁgb?ghgg?ingfhglggess machi ne according to the
on, whi Tl e 0

present inven I's —app n operation for inserting chip type

L S omEeRRRL e 180 chphepbEceRtLIGS Stedl ot Ll pebg 10
a S machine shown in Fig. 1, which is applied to an operation
for transferring chip type.electronic components from a
holding.plate to anether'ene; | | |
Fig. 8 is an enlarged sectienal_view of the'press C:
machiﬁe showﬁ in Fig. 7, whieh is in an intermediate.stage |
10 of the_operatiehlfor trensferring the chip type electronic
components from the hdlding plate to the other one; and
Fig. 9 is an enlarged sectional view of the press.
-mechine'ShOWn in.Fig. i, which is-applied to an operation
for discharging chip type electronic components froﬁ a
15- holding plate. | |
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 shows an embodiment of a press machine - -,
according to the present.inventiOn, which is applied to an
operation for inserting chip type electronic compoﬁents c
20 into receiving holes a; ef 2 holding plate A, an operation
for trahsferring_chié type electroﬁic components from:a
holding.plate holding the same ﬁo'eﬁother one, or the
like. The holding piate A is similar in structure to that

disclosed in Japanese'Patent Publication No. 3-44404

25  (1991).

]



hol di ng pl ate. hol ding the sane to another one, or the like. The holding
plate Ais simlar in structure to that disclosed in Japanese Patent
Publ i cati on No. 3-44404 25 (1991). -9 The inventive press machine is
foxred by a press body 1 which is set in a horizontal position, a table 2
which is horizontally novably supported on the body 1 through a guide rail
3 and a uniaxial unit 4, a press head portion 5 5 which is vertically
novably supported with respect to the body 1, and a vertical cylinder 6,
serving as a press machine driving portion, for vertically driving the
press head portion 5. Fig. 2 shows a mechanismfor noving the table 2. The

1 and’a siido bahe RIS '%“dinr%%s%@aa%ﬁ%ﬁt%hsiv%ﬁ%%rﬂl BYL & Gein R o 5
| i dabl h th | .34 T
bl 1 scrow i SRy YA i 4 TR Giepeky el B, t‘%%'%te S, al
h
1 Anut 147 4.xe&q{af%§°?ﬁb3f%%ﬁ$§%ﬁaﬁ%’%a%%dﬁ S o)

S provi ded Thhe Doty WA TRE B Hobo ‘%5%??*—'%8“ B "
therefore, ivnich RS SHda dad 1y Rigivialdv BphdPed with respect to the
body 1, and a vertical cylinder 6, serving as a press
machine driving portion, for vertically driving the press
), head portion 5.
Fig. 2 shows a mechanism for moving the table 2. The
10 guide rail 3 is longitudinally set on the upper surface of
the body 1, and a slide bearing 10 is provided on the
lower surface of the table 2 to slidably engage with the
guide rail 3. The uniaxial unit 4 comprises a ball screw
11 and a guide rail 12, and a slide bearing 13 is mounted
15 on the lower surface of the table 2 to slidably engage
with the guide rail 12. A nut 14 is fixed to the slide
bearing 13, to be fitted with the ball screw 11. The ball
screw 11 is rotated/driven by a stepping motor 15, which
is provided on the body 1.  When the stepping motor 15 is
20 driven, therefore, it is possible to longitudinally move
the table -2 while maintaining the same in a horizontal
state, and the position of the table 2 can be arbitrarily
set by a pulse signal which is inputted in the stepping
- motor 15. A detecting plate 16 is fixed to the rotary

25 - axis of the stepping motor 15, and a position detector 17

- 10 -



the table 2 while maintaining the sane in a horizontal state, and, the,
position of the table 2 can be arbitrarily set by a pulse signal which is’
inputted in the stepping notor 15. A detecting plate 16 is fixed to the
rotary 25 axis of the stepping notor 15, and a position detector 17 - 104
- of a photointerrupter is provided in correspondence thereto. The
detecting plate 16 and the position detector 17 are adapted to confirm an
initial position of the table 2.in an auxiliary manner. 5 The table

2 can be stopped at a set position shown by two-dot chain |ines and two
wor ki ng positions shown by one-dot chain lines and solid |lines in Fig. 2.

The two worKi pqasitions are provjded for, pressing a single holding plate
A twice, foronge R fs%‘rf‘?e‘é’f:"}?‘g% ’tﬁlm‘”ﬁjﬁ in c&%%?‘?&?ﬂc%et pins 18
are provided_ ,on both si.des, of the upper. sur e, qQf, t he le 2.t0 ge in
set hol es aztrl%%%t% g. hfﬁ ‘%ﬁ?‘r%‘ht’a‘}% aftneegl'%%%bdot h%i%’eé%%?% odnést% nﬁe ;

hol di ng pl at o %%ﬂ +at _ 5¥§ition
- of the tabl e%%ﬁ%th?pa?%%‘fg%lé ‘Jf:k%ief'itrkg%Iré(e}l ' Q:J.ngl flgosg'r%lr% t&?ﬁoét ae set '
position fOszfH*aﬁUAKgfiEagyﬂﬁH Ll ate A thereon, and then retracted to

or pre

the working positions _ scribed pressing operations. Thereafter the -
table 25is agai n dHHUHB1d M Tdd e Wtdppied iadN a st Pastiah ghdie Byp! di ng

Plate A two-dot chain'lines and two workiné;positions-shown,by;
one-dot chain lines.and'sélid-lines in Fig. 2. The two
working positidns are provided for préssing a single _::
holding plate A twice, for the reason described below.
-10 A pair of set'pins 18 are-proﬁided on both sides of
the upper surface'of the table 2 fo engége in set-holes_a2
(see Fig. 5) which are formed on both'side portions of the
holding plate A, thereby'setting the holding plate A on a
constant position of the table 2. In operation, the table.
15. 2 is brought into the set position for receiving the
holding piate-A'théreon, ahd then retracted to the working
positions for prescribed pressing'oﬁerations. Thereafter o~
the table 2 is again broﬁght into the:set position, for
discharging the'holdihg plate A. |
20 ' Figs. 3 and 4 illustrate the press head portion 5 in
| detail. A pair of vertical shafts 20 are vertically
movably supported on both sides of the working positioﬁs
of the press body: 1 through slide beafings 21. Lower ends
of the verﬁical'shafts 20 are coupled to a rod of the

25 vertical cylinder 6, serving as a press machine driving

- 11 -



20 . Figs. 3 and 4 illustrate the press head portion 5 in detail. A
pair of vertical shafts 20 are vertically novably supported on both sides
of “the working positions of the press body 1 through slide bearings 21.
Lowér ends of the vertical shafts 20 are coupled to a rod of the 25
vertical cylinder 6, serving as a press machine driving - 11 - portion,
which is driven for vertically noving the vertical shafts 20. Nuts 22 are
fitted with internediate portions of the vertical shafts 20 and stoppers’

23 for setting lower limt positions are detachably nounted on 5 t he

upper surface of the body 1 for position-controlling the | ower surfaces of:
»the nuts 22. A spindle Is fixed by _bolts 26 to the upper ends of the

vertical shaPPEt Gnrnwg?ﬁ%r+§oﬂF%Y?? %QFéﬁ%Fﬁbcé%%Yem°W' g ER®ndie 25 |s

formed by a ste ed sh cent rti of . the

-diameter, inY 5 ﬁﬁ%n g%%??oﬁg é?ﬁ%df%%%gﬁ e+nt§ﬁmﬁéf%% ©end

portions of Llag. b hlnys g{lér@éﬂﬁfzp&%fg 261 ReRCIBuLL D0, gesber s 27

and 28 are r y nounted on ween’ por eari’hgs 29 and

30. Each of Léetié 1oWep 1 iw&nyes@ér&e@zcﬁml%%éntéut&ﬁ form of

a rectangul ar sl eeve having our nount 1 ng surfaces 27a 28a on Its

periphesy. PtRe Sr3dutfadd Gf etKiet BEdWDl YV oP Upd £0t Din L E6n BT i A

surfaces 27a and a of the pin
the lower surfaces of the nuts 22.

A spindle 25 is fixe& by bolts 26 to the upper ends
" of the vertical shafts 20 in a horizontally extending
- state. This spindle 25 is formed by a stepped shaft
10 having a central portion of the maximum diameter, in-
between portions of an intermediate diameter, and both end
portions of the minimum diameter. A pair of pin head
mounting members 27 and 28 are rotatably mounted on the
in-between portions by bearings 29 and 30. Each of the
15- pin head mounting members 27 and 28 is in the form of a
rectangular sleeve having four méunting surfaces 27a orxr
28a on its periphery. Pin heads 31 to 34 are detachably
mounted on the mounting surfaces 27a and 28a of the pin
head-mounting members 27 and 28 by bolts 47 to extend
20 across the mounting surfaces 27a and 28a.

A gear 35 is fixed to an end of the first pin head
mounting member 27, to be fitted with a pinion 37 which is
fixed to an end of én operation 'shaft 36. A handle 38 is
mounted on the other end of the operation shaft 36, which

25 is rotatably sﬁpported by a pair of brackets 39 fixed to
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head nounting nmenbers 27 and 28 by bolts 47 to extend 20 across the
mounting surfaces 27a and 28a. A gear 35 is fixed to an end of the first

pin head nounting nenber 27, to be fitted with a pinion 37 which is fixed -
to an end of an operation shaft 36. A handle 38 is nounted on the other endw
of the operation shaft 36, which 25 Is rotatably supported by a pair of
brackets 39 fixed to - 12 - an end upper surface of the spindle 25. The
handle 38 is driven to rotate the pin head nmounting nmenber 27 through the
pinion 37 and the gear 35, thereby integrally rotating the four 'pin heads

31 to 34 which are nounted on the pin 5 head nDuntlng menber 27. The
second pin head nounting nepber IS pr ed unt| rfaces 28a.
with | ocki ngRgPBIVREPEH ?%xﬁgcesﬁ tFEﬁ %P+?éiﬁré#}) ?ﬁgefgeﬂsin any
one of thes rooves _40 to t he heads 31 10

to 34 at %ﬁ?‘\?%ﬁ%!sggfg‘%atel'ﬁh%tﬂ’e? %?‘gsmg’f ’Irrléom?‘g?%’f ezfo&? o ne of

| ocki g B.‘en‘qﬁﬁ?’ﬁéﬁ%‘é’gf ?2%§%|§*9. r@@é’? L éﬁ&%%{*ﬁ%ﬁ%‘%& 407
fixed to the,gt Beho sSYif t waﬂf%l sPkd Hfurded {Oh 1bhe pfe fi xed

In a position engagi g mnt one o ng grooves 40 to 43‘%y a set
screw 46 noHELEImSEnt kg URBRbeSUsF ace of the support nember 45.

- The second pin head mounting member 28 is provided in

its mounting surfaces: 28a Qith locking grooves 40 to 43,
so that a lockiﬁg pin 44 is inserted in any one of these 'C;
locking grooves 40 to 43 for positioﬁing_the pin heads 31
10 to 34 at intervals of 90°. In other words, it is possible
~ to lock one of the pin heads 31 to 34 in a downwardly
directed horizontal state. The locking pin 44 is
reciprocably inserted in a support-member 45 which is
fixed to the other end upper surface of the spindle 25, to
15. be fixed in a position engaging with one of the locking
grooves 40 to 43 by a set screw 46 mounted on the upper.
surface of the Supﬁort.ﬁember 45. - - e
‘The pin heads 31 to 34 are similar in structure to
each other. Fig. 5 shows.the_internél-structure of the
20 pin head 33. This pin head 33 comprises a backing plate
48 which is detachably mounted on the mounting surfaces
27a and 28a of the pin head mounting members 27 and 28 by
bolts 47 (Fig. 4), a pin plate 49 which-is,fixed.to_ihe
- lower side of the backing plate 48, flanged press pins 50

25 which are slidably inserted in holes. of the-pin plate 49,

- 13 -



The pin heads-31 to 34 are simlar in structure to each other. Fig. 5 shows
the internal structure of the 20 pin head 33. This pin head 33

cofipri ses a backing plate 48 which is detachably nounted on the nounting
surfaces 27a and 28a of the pin head nounting nmenbers 27 and 28 by bolts 47
(Fig. 4), a pin plate 49 which is fixed to the | ower side of the backing

pl ate 48, flanged press pins 50 25 whi-ch are slidably inserted in hol es
of the pin plate 49, - 13 - and a stripper plate 51 for guiding forward
end portions of the press pins 50. The press pins 50 are suspended from
the pin plate 49 at flange portions 50a, which are noved up to positions to
-be in contact with a horlzoni urfagg 48a _of thg backin | ate 48
when reacti vBPfr BsStFSPRPET AP §t8n5%h€°ﬁr33§ bpgsfggwar h%nérgg t ?ﬂ% 50

whi ch are thu% gh i dable with r pec@ to_the pi nﬂg ﬁ e_49, can §
“extracted wh& g B Fﬁsﬁlgfﬁs heBREESPHATt AR BREKPREPRTIE
Thus, the pr p Ghlde
shafts 52 ar§§§Plg§§I§ §§?? }9 aFosfgﬁégnééggfggghe&%égfﬁﬁéh %gée 48, so
L hat head Pohbk@AsuAZo0kolb Lt ehne0s HUCLEkoRteaL REER ] Al SERERES 53 of

t he pin head nounti ers and secon are 0 the

e eseéﬁa;vzrs@égﬁg?éﬁwg@ sasigre o
force acts on the press pins 50. The press pins 50, which
are thus slidable with-reépect to the pin plate 49, can be

N easily extracted when the pin plate 49 is detached from
the backing plate 48. Thus, the press pins 50 can be

10 easily exchanged with new ones. Guide shafts 52 are
slidably inserted in four corners of the backing pléte 48,
so that head portions 52a of first ends thereof are
inserted in recesses 53 of the pin head mounting members
27 and 28 and second ends are fixed to the stripper plate

15 S1. The backing plate 48 is provided on centers of both
end portions thereof with spring holes 54 for receiving

C second ends of springs 55, whose first ends are supported
by the stripper plate 51. The stripper plate 51 is
downwardly urged by repulsion of the springs 55, and

20 prevented from displacement by the head portions 52a of
the guide shafts 52.

Each of the pin heads 31 to 34 is vertically moved in
a position shown by slant lines 'in Fig. 2. Each pin head
has a width W which is equivalent to that of the holding

25 plate A and a depth S (along movement of table 2) which is

- 14 -



second ends of springs 55, whose first ends are supported by the stripper
plate 51. The stripper plate 51 is downwardly urged by repul sion of the
springs 55, and 20 prevented from di spl acenent by the head portions 52a .~
of the guide shafts 52. Each of the pin heads 31 to 34 is vertically noved W -
in a position shown by slant lines in Fig. 2. Each pin head has a wwdth W~ -
which is equivalent to that of the hol ding 25 plate A and a depth S

(al ong novenent of table 2) which is - 14 - smal'l er than that of the

hol ding plate A. The reason for this is as follows: If the holding plate A
-hol ds a | arge nunber of chip type electronic conponents C, the pin head is
exposed to extrenely strong reactlve faorce mhen sane i s adapted to

press all cHifpr¥\gR '@ i shsoheddding & aé'-esﬁ oke?'hec FIARAR rf@rst rong

driving forc Thus, ress |ne IS cre

ditficolt tck -’taﬁ ag e CG)Ptge %ﬁag%?z‘lﬁfplq 588 ¢ he
hol di ng pl at.e def g 0 v es can
be renoved |’f e%t%’ sac p| %’%E‘élicd comp%% tsrra Ig"rh(% ﬁ’ai(rji1 '?’htat%'gof t he
hol di ng plat fE§L 'deEl AR rdd v anevel y noved
in the direct |on éég to presg;the n%op typé'me l ectronic corrpc?nents C a

pluralidy ofgdndress a@pted to peEd @100 dig Hypec@edtFRitic Lhe depth S of.

each pin
components C at a stroke, to requirecstrong driving force.

Thus, the press machine ié increaséd-inzsize;_andpit is
difficult to attain accuracy. Furthé:, an excess load is -HJ
applied to the holding plate-A, to“érack or deform the
10 same. Such disadvantages can be removed if the depth S of
each pin head is made smaller than that of the holding
plate Afand-thé pin head or the holding plate A is |
relatively moved in the direction"of'depth to press,thé
chip tyﬁe electronic components C_é plurality of times.
15. According to this~embodimeht,;the depth S of each pin
head is half that of the holding'p;ate.A, while the table
2 is moved between ﬁhe two working pésitions which are s
shown by one-dot chain lines and sblid-lines in Fig. 2, to
press a half of the holding plate A in.the former position
20 and then press_the-ﬁemaining.half in.the latter position.
Thus, it is possible to press holding plates A having
different depths ﬁith a single pin head, so far as the
holding plates A h&ve receiving ho;es a, of constant
pitches and widths. If it is possibiéjto press the

25 holding plate A by the press pins 50 twice, the depth of
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head is half that of the holding plate A, while the table 2 is noved

bet ween the two working positions which are shown by one-dot chain |ines
and solid lines in Fig. 2, to press a half of the holding plate Ain the

f oxfrer position 20 and then press the remaining half in the latter
position. Thus, it is possible to press holding plates A having different
depths with a single pin head, so far as-the hol ding plates A have
receiving holes [err] of constant pitches and widths. If it is possible to
press the 25 hol ding plate A by the press pins 50 twi ce, the depth of -
15 - the holding plate A may not be integer tines that of the pin heads

31003 Pl ho R Bl ol sl S DS ipdDSeR Bihendin il L il can be
prese. mach; LR FeFREcH ¥ T Pl plediite (Phecly PRERATT Rirtin (o g
To °° O phd Bl deds 01 (O 6 IR e S A A e T ©
table 2, whigd;dge| ocatsdl ddsilP MGlinPaPidd Aetdéndd)i frdm Ehe P Idaddi NS
18 are inserted in set holes aZ of the holding plate A to set the hol ding
plate Ason ameueSIMd tshivess t2prewd 3de table 2, while pins [err]projected
An operation of the inventive press machine for
inserting chip type electfonic components into receiving
St holes of a holding plate is now described with reference
to Figs. 5 and 6.
10 First, a holding plate A and a guide plate B are set
on the table 2, which is located in the set position. At
this time, the set pins 18 are inserted in set holes a, of
the holding plate A to set the holding plate A on a
prescribed position of the table 2, while pins b, projected
15 from the lower surface of the guide plate B are inserted
in the set holes a, of the holding plate A in an opposite
&J manner to the set pins 18, thereby registering the guide
plate B with the holding plate A. Chip type electronic
components C are stored in thrcugh holes b, of the guide
20 plate B so that lower surfaces thereof are supported by
upper surfaces of receiving holes a; provided in the
holding plate A. The upper end portions of the through
holes b, provided in the guide piate B are tapered while

cavities b, whose depths are smaller than the lengths of

25 the chip type electronic components C are formed in the
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15 fromthe |l ower surface of the guide plate B are inserted in.the set
holes [err] of the holding plate A in an opposite nmanner to the set pins

18, thereby registering the guide plate B with the holding plate A. Chip -~ —~
type el ectronic conponents C are stored in through holes [err] of the gui dew
20 plate B so that |ower surfaces thereof are:supported by upper '
surfaces of receiving holes [err] provided in the holding plate A The
-upper end portions of the through holes b2 provided in the guide plate B
are tapered while cavities b3 whose depths are smaller than the | engths of’

25 the chip type el ectronic conponents C are forned.in the - 16 -
lower surface of the guide plate B...Th avitieslerr]: ich are adapted to
b event 1 ho LHF (FHRFAHLAS G THABAME B ¢ AN SRARIGH et RBLED: de

Phd the 5 SHiaHeRned da npivartl e Eit B e G e REONHER able
2 i lidt f ' ' i s u r | 50
Cmed at ol y B GRS MR U pedd B A AR S 7
Fig. 5. The LGals G\ i dovgpay.dl : [ 33, so
tlhgt t he st rallﬁ) rfdala&tag ?}d?ger?gs' into #gﬁgééﬁgy%{%@%hnép&glﬁer >

surfaces of te Qidedd 3 @R RPNy e EFRRIRMS hed hahddOMpanar d
novenent and the press pins 50 are inserted into the through holes [err] of
t he table 2 is slid to one of the working positions, to locate
- the press pins SO“iﬁmediately above the through holes b, of
fhe guide plate B as“éhown in Fig. 5. : W/
The vertical cylinder 6 downwardly moves the pin head -
10 33, so that the éttipﬁer plate 51 comes into pressure
contact with the’uppef surface of the guide plate B to
prevent the plates A and B from uPWard"hovemént-and the
press pins 50 dre“inserted into the through holes b, of thé
guide plate B to préss the chip type electronic components
15 C into the recéiving_holes a, of-thé'holding plate (see
Fig. 6); The press pins 50 are-slightly retracted when
the forward ends thereof strike. the chip type electronic "
components C, so that the flange-pbrtions 50a are in
contact with_thé horizontal surface 48a of the backing
20 plate 48 and the press pins 50 ére-thereafter pressed by
the backing plate 48. When. the chip typé electronic
components C are pressed inté prescribed positions, the
nuts 22 (Figs. 3 énd 4) come infofcontact with the stopper
23, to define the lower limit position of the pin head 33.

25 Then the vertical cylinder 6 moves up the pin head
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guide plate B:to press the chip type electronic conponents 15
receiving holes [err] of the halding plate (see Fig. 6).
are'slightly retracted when the forward ends thereof strike the chip type

el &troni c conponents C, so that the flange portions 50a are in contact

with the horizontal surface 48a of the backing 20 pl ate 48 and the press
pressed by the backing plate 48. When the chip type

pins 50 are thereafter
the nuts 22

el ectroni c conponents C are pressed into prescribed positions,
3 and 4) cone into contact with the stopper 23, .to define the | ower

- (Fi gs.
limt position of the pin head 33. 25 Then the vertical cylinder 6

pvardly movad” oo roef Rhsi BEeedoeif Phchee nEL SR IRl iy nStda ™'

upwar dl 'y nov

separ at ed frgﬂétgﬁgggiggep gtgng.%ﬁ£§c£ﬁ€d$%§3€%$5gé1§£év { gg the like is

“applied to 5
conponents BguBh£hr8fCrebaStheabhyabesLavedpl n the receiving holes [err] of
i : .

the holding plate A in the aforénentioned manner. The el ectrode paste nay

ronic

rojeécted portions o ypé elec

be applied to thegtlébrbi@epseet 6ONsL1EORPOR NS 1A Nd tis dap®liedstdO
disclosed in U S. Patent No. 4,395,184, or with a coating plate as

di scl osgd i nthle Sprdgéetéd Noordibhd, 88 théd\cipperegpeorebdctienidavent i ve press
machi ne for

10

15

20

25

components B which are elastically received in the
receiving holes a, of the ﬁolding plate A in the
aforementioned manner. The electrode paste may be applied
to the chip.typé_electronic components C with a roll as
disclosed in U.S. Patent No. 4,395,184, or with a coating
plate as disclosed in U.S. Patent No; 4,664,943.

An operation of the inventive press machine for
transferring chip type electronic components from a
holding plate to another one is now described with
reference to Figs. 7 and 8.

As shown in Fig. 7, a holding plate A’ holding no

chip type electronic components, a frame type spacer D,

and a holding plate A downwardly holding chip type
electronic components C, which are provided with
electrodes on first ends thereof, are set in an
overlapping manner on the table 2, which is located in the
set position. The spacer D is provided with pins d, and d,
for engaging with holes a, and a,” of the holding plates A
and A’, so that the samé is correctly registered with the

holding plates A and A’. The holes a,’ of the lower

- 18 -
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transferring chip type electronic conponents froma holding plate.to ,

anot her one is now described with 15 referengce to Figs. 7 and 8. As

shown in Fig. 7, a holding plate A' holding no chip type electronic
conmponents, a frame type spacer-D, and a hol ding plate A downwardly holdlm}f
chip type el ectronic conponents C, which are provided with 20 el ectrodes
on first ends thereof, are set iin an overlapping manner on the table 2,
which is located in the set position. The spacer D is provided with pins
[err] and [err] for engaging with holes [err] and [err] of the holding-
plates A and A, so that the sahe Is correctly registered with the 25

A Ree ﬁa&@ 88 plate, A"L 18 matenfrstaathre: BS: agF cosns (AP CRE | HAfur n

the chip typeBt8 2l BoEBhrR ERRR (b Riohsd BOE 48 B BRI gL e

recei vi ng ho §Lg&&h of the upper holding plate A to the receiving holes
[err] of the omer oIdlng plate A° by the press pins 50, as shown in Fig.

8. 1he transferregnchl Bihy PR-CRERAELTLS CAUPABORES £harénds! eypy ! he
hol di ng pl ate A 8 to out marg* proj ect the -second en €|%ﬁlch are not
yet prOS'dede!b&ﬂréh@étEeﬂﬁépenﬁbeﬁ a£é CELAREILePAS Of tém the receiving
| holes a, of the upper holding plate.A to the receiving
holes a;’ of the_lbwer holaing plate A’ by the press pins
' SO, as shown in'Fig. 8. The transferred chip type - o/
electronic components C are held by the holding plate A’
10  to. outwardly project the second ends, which are not yst
provided with elecﬁrodes._'Then;_éledtrode paste is
applied to the'prOjected second ends by a prescribed
method. ' |
An operation of the inventive press machine for
15 discharging chip type electronic components from'a.holding
plate is now desdfibed~with reference to Fig. 9.
‘First, a discharge plate E and a holding plate A’ are _C:)
set in an overlapping manner on the table 2,'which,is
located in the set position. In this case, the set pins
20 18 of the table 2 are received in holes e, which are
provided in the discharge plate E and pins éz-projected
" from the upper surface of the discharge plate E are
received ih'holes a,’ which are brovided in the holding
plate A’, whereby the discharge plate E and thé holding

25 plate A’ are correctly registered on a prescribed position
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applied to the projected second. ends by a prescribed nethod. An operation
of the inventive press machine.for 15 di scharging chip type electronic
caomponents froma holding plate is now described with reference to Fig. 9.
Fi*8t, a discharge plate E and a holding plate A are set in an overl apping
manner on the table 2, which is located in the set position. 1In this case,
the set pins 20 18 of the table 2 are received in holes [err] which are
provided in the discharge plate E and pins [err] projected fromthe upper
surface of the discharge plate E are received in holes [err] which are
provided in the holding plate A, whereby the discharge plate E and the

“holding 25 op Rl Qa1 cAhe CHLSCHIYLLCOHA! 208908 $:PREREH RETLRASLE on -

19 of the'ta hérea 'S nmove 0 one of e Wwor ki ng

posi tions. $ing Lkhinl0 b +idag.of the inserting operation, chip type
" el ectronic conponents C'received in receiving 5 holes [err] of the

hol di ng plate A'S&h&lﬁﬁwgwﬁbdEhepE&SéedfbihéhﬂnaéeﬁinéiBﬁe%ﬁti&h? a concave
portion [err]of the discharge plate E. Thus, the chip type electronic

conponent s Ghipotiyghed edechrehdet cofiponentboChrendipedt inngetbévrenf are
collected in the discharge plate E. 10 In the aforenmentioned press
machi nd, théodeese;piof the holding plate A’ are downwardly pressed by

the press pins 50 into a concave portion e; of the

discharge plate E. Thus, the chip type electronic

St components C provided with electrodes on both end portions
thereof are collected in the discﬁarge plate E.

10 In the aforementioned press machine, the press pins
50 may be replaced by those which are different in
diameter, for presSing chip type electronic components C
of different sizes. 1In order to cope with this, a
pluraiity of pin héads having press pins of different

15 diameters are previously mounted on at least two of the
four mounting surfaces of each pin head mounting member,
so that an arbitiary one of the pin heads 31 to 34 is
downwardly directed by rotation. At this time, the
stopper 23 is replaced by that of a different thickness,

20 in order to simultaneously change the lower limit position
of the press pins 50. In order to cope with breakage of
any press pin 50 upon repetition of the press operation,
further, pih heads having press bins of the same diameter

- are previously mounted on at least two of the four

25 mounting surfaces, so that a new pin head is downwardly
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50 may be replaced by those which are different in diameter, for pressing
chip type el ectronic conponents C of different sizes. In order to cope with
this, a plurality of pin heads having press pins of different 15 : —
di aneters are previously nmounted on at |east two of the four nounting Nt
surfaces of each pin head nounting nmenber, so that an arbitrary one of the
pin heads 31 to 34 is dowmwardly directed by rotation. At this tine, the

- stopper 23 is replaced by that of a different thickness, 20 in order to

si mul t aneously change the lower.limt position of the press pins 50. In

order to cope with breakage of ‘any press pin 50 upon repetition of the

press oper ald Qe dd PTrotll¢h LA iR BARLHE RS il i Ao anet er

are previously nou east two o e four 25 ‘mount i ng surfaces,

S0 that a nNeytdid) diaidd SHARUHAT s, Hhe pin tieellcdth iHo iiatliyn 10 take

pl ace of the pin Head whose press pin is broken. - Thus, the pin head can be

o ST D s gy g e S,
43 providng;bﬁiﬁénDunting surfaces.28a of fheiprﬁ hggdlggu%[?géeienbero
28, can stop the pin heads 31 to 34 every 90[err],; thereby downwardly
| ocki ngs ar bi t r ar yren el axdkitrige gdim 4dgaddizh tis 34ceivededroenehef the
locking grooves 40 to 43 provided in the mounting surfaces
28a of the pin head mountiﬁg-member 28, can stop the pin
heads 31 to 34 every 90°, thereby dbﬁhwardly locking _ ;j
arbitrary one of the pin heéds;Bl to,34_mounted on the o
10 mounting surfades_27a and 28a in a hori?ontal state.
Thus, it is possible to prevent the Qféss pins SO_f:om_
inclination in the press pperation,' On the other hand,
-the mounting surfaces 27a and 28a-can be upwardly locked
when the pin heads 31 to.34 must be_m@unted on or detached
15 from ‘the pin head mounting members 27 and 28, whereby it
is péssible to easily moﬁnt the pih heads 31 to 34 even if
the same are considerably heavy, to reduce the operation s
time.
.The-present invention is not restricted to the
20 aforementioned -embodiment. For example, the’pin head
mounting members 27 and 28 are not ;eStxicted to_the
aforementioned half-split type_sleéves'which are rotatably
mounted on the spindle 25, but may be.ﬁormed by integral
type sleeveé, Alteinatively, theﬂspiﬁdle 25 may be

25 rendered rotatable to be provided with pin head mounting
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10 mounting surfaces 27a and 28a in a horizontal state. Thus, it is
possible to prevent the press pins 50 frominclination in the press
operation. On the other hand, the nmounting surfaces 27a and 28a -can be
upwardly | ocked when the pin heads 31 to 34 nust be nounted on or detached
15 fromthe pin head nounting nenbers 27 and 28, whereby it is possible
to easily nount the pin heads 31 to 34 even if the same are considerably
heavy, to reduce the operation tine. The present invention is not
restricted to the 20 af orenmenti oned enbodi ment. For exanple, the pin
head nounting nenbers 27 and 28 are not restricted to the aforenentioned
half-split type_ sleeves which are rotatably nounted on the spindle 25, but
may be forne%u¥§a?%ﬁegral type sleeves. Alternatively, the spindle 25 may

be 25 d bl be . i ded. wi_th.pin head ' -, 21 -
‘ sﬁrfapes. r IezzrteLgr ,éf‘trﬁé*‘?bpﬁﬁéﬂé%%m#&f%&e% r%h?@f%%q g’o&ulr%ld'r%ﬁ%l ch
I's driven by 8, f&?';gs dﬁxgna%‘?{ %f ns%g%é‘@r&;;ligym? ri \éerbé (rqﬁ_{g ng pin 44.

Al t hough theplpl n Head nount1n are rotated by the
T i pose B e e e T e e i, PR R, FEL G enor o
and an gl ectfdentiHd 'members 27 and 28 are rotated by the manually
operated handle 38, the same may be rotated by an electric
motor. It is possible to.automate a change of production
S plan through a solenoid and an electric motor.
While the plate A ana the plate B, the plate A and
| 10 the table 2, the spacer D and the plates A and A’, the
discharge plate E, the table 2 and the plate A’, etc. are
registered with each other through engagement of pins and
holes, one of the members-may be-provided with a working
face for registering a siﬁe surface of the other member in
15- each of such combinations..
According to the present invention, as hereinabove
\h) described, the pin head can be detached for type change or
exchange of the press pins without disassembling the press
machine and.can be rotated with respect to the pin head
20 mounting members at an angle for facilitating the
operation, whereby it is possible to efficiently carry out
a change of production plan as well as exchange. Further,
the press body is éommonly applic&ble to various sizes of
chip type electronic components, whereby the cost can be

25 reduced. When a plurality of pin heads can be mounted on
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While the plate A and the plate B, the plate A and 10 the table 2, :the
spacer D and the plates A and A, the discharge.plate E, the table 2 and

the plate A, etc. are reglstered wi th each ot her .through engagenent of ot
pins and hol es, one of the nenbers may be provided with a working face for b d
registering a side surface of the other nenber in 15 each of such

conbi nations. According to the present invention, as hereinabove descri bed,
the pin head can be detached for type change or exchange of the press pins
w t hout di sassenbling the press. machine and can be rotated with respect to
the pin head 20 nmounting nenbers at an angle for facilitating the
operation, whereby it is OSSIb|e to efficien arr .out change of

p Yy d p HF% G && g

product i on [ﬂ%%mq FOURLIRG, is comonl y
applicable to V%{IOUS S|zes of ¢

| , wh b he
cost can be Zatiqhyydteds RAFET tE’g‘elol Sﬁo%[esg}rt n: (r:]cﬁ%gl%%n% n rrgtrjﬁt gdt oﬁ

- 22 - th d t
possi bl e top?:"‘.oéi@% z?q%ﬁlgnge %o t ont}'ﬁ\l’.’q’h’r g'acetgé’%far%% tl glnrrpl y
rotating th efa&‘nta%?& RelnfRid /B ARE S c%hs%aa%n%h@qb angiis Th;qa@ il tinme

5 for a change of production plan as well as the exchange time can be

furthers reduycsd.a AHBRIOBH REddRTan iPleaNaisoRe1as akeehedaenahed and
time can be further reduced.

Although the present-invention has been described and
illustrated in detail,fit'is ¢le§rly understood that the Sg?
same is by way of lllustratlon and example only and is not

10 to be taken by way of limitation, the scope of the present
invention belng-llmlted;only by the.terms_of the appended

claims.

O
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Illustrated i-n detail, it is clearly understood that the way Of
illustration and exanple only and i‘'s not 10 to be take Miwmﬁ I"’
limtation, the scope of the present invention being limt
t&ems of the appended clains. - 23 - CLAIM5; 1. A press machine for chip
~type electronic conmponents for carrying out at- | east one of an operation
for inserting chip type electronic conponents into receiving holes of a
hol di ng pl ate, an operation for 5 transferring chip type electronic
conponents froma holding plate to another one and an operation for
pr.essing out chip type el ectronic conponents fromreceiving holes of a
» holding plate, said press machine conprising: a table for horizontally
supporting axigégﬁﬁggplate 10 in a hone position; a pin head nounting
menber belngha‘ above said table and supported to be rotatabl e about
*a horizontal axis; vertical neans for vertically noving said pin head 15
mounting menber; @a.piA peess hashige af gt Winip toypd gllerrgriits correspondi ng
to receiving holes of said holding plate, being detachably nmounted on the
out er peri pheompofiestis dfor carrying out at least one of an operation

for inserting chip type electronic components into
receiving holes of a holding plate, an operation for
5 transferring chip type eléctronic components from a
W/ holding plate to another one and an operation for pressing
out chip typé electronic components from receiving holes
- of a holding plate, said press machine comprising:
a tabléafor horizontally supporting a holding plate
10 in a home position; |

2 pin head mounting member being arranged above said
table and supported to be rotatable about a horizontal
axis;

vertical means for vertically moving said pin head

15 mounting member;

a pin head, having a plurality of press pins
corresponding to receiving holes of said holding plate,
being detachably mounted on the outer periphery of said
pPin head mounting member; and

20 locking meanéwfor regulating rotation of said pin
head mounting member in a prescribed position including a
position for downﬁardly directing a surface of said pin

head, projecting said press pins, in a horizontal state.
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pin head mount i n menber; ‘and 20 | ocki ng nmeans for

mmlmﬁm'“i“mu pin head mount i ng menber in a prescribed position -
H ion for downwardly directing a.surface of said pin head, -
proj ectind sadid pr ess pi Ny pPedshHdapiié! rokaléhip %ge el o&_@r ess

machi ne for chip type el ectronic conponents in accorda

regul ating

a|m1

wherein sai d pi kdipishefitdt ingateskaance Witk detaph il s vﬁiéi%ﬁprééms with
a plurality of nmounting surfaces capable 5 - of being provided with pin

heads in the di pdet i headf moumtimy, mewbeani dsl qekowvide®arm r égel agbde
rotation of said pin head nounting nenber in a posSition for downwardly
directing a surpssdiqnmithi agppuredipynef méushing psurfeces ncapalele on ’

each said nounting surface 10 - in a horizontal state.

3.

A press

machi ne Bor chi Pt Reing enovided ceipbnpinshpadscdor dhecdisectiomiof 1 or
2, wherein said pin head conprises_a backing plate which is detachably
mounted on sai drﬁtﬁ% ﬁﬁ@nﬁ?ﬁ& FrBﬁBéF‘gl!Seans regialatesrerationagi ng

hol es for receivin sald press.pins,, which ig nounted with a

rescri bed

space from said N, Beac é?ﬁf”gﬁi'ﬁgp 9 nsar 8 pP‘B’ﬁ?'Hgﬁnvvl ®Ff| ange .
portions and re%%%%grlﬁfﬁ g-e@?:lﬁx% gf sﬁ@fgcg' inJ:i‘égtfﬁgt BleS3fhd ) ange

portions engage

of said pin head mounted on each sa_J.d m_ount:l.ng surface

10 -in a horizo_ntal state.

3. A press machine for chip type electronic

components in accordance with claim 1 or 2,

wherein

said pin head -comprises a backing plate which is

detachably mounted on said pin head mounting member

15 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 receiye_d 'in said holes of

said pin plate so that said flange portions engage

20 with said pin plate, to be supported by said pin .

piate.

]

4. A press machine for chip. type electronic

components in accordance with claim 3,

wherein said

pin head further comprises a stripper _platé.which_is

25 provided to be -oppositely approachable to/separable
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20 with-said pin plate, to be supported by said pin pl jtrlﬂi"ﬂ"l"rll lll”““l
press nmachine for chip type electronic conponents in accordand 4 n
3, -wherein said pin head further conprises a stripper plate whi ch i's 25.

provi ded to befeppowaidl piddpleadlalad SapEab A% nad{myidids pi n

pl ate, said stripper plate having holes for slidably receiving said press

pi ns.. 5. A pEess slHedably raceiving i peds®npngonponents in

accordance with any preceding claim 5 wherein said table is so

hori zontal ly novable as to nove said hol ding plate between a working

position located i mediately under said pin head and a set position

si dewar dl y di spl ace@-f r od sp¥esfomachgneosferochipy) type electronid\ press

machine for chip type el ectronic conponents in accordance with claimb5,

wher ei n sai d WEPRPRGEI3S t 1n acrorddase \WibhsianYorkregeding mkaimi, of

“transferring a pluraglity of mnjatyre conpongnts held in receiving hol es of

a 15 5 fi rs’{’gﬁF&l@ t%’é; s%%%iﬂ pBafe RIRLZANIRM L MpVRRLRgASs&Qr el y

| ocating said first plate . in.a workj sition; selecting a pin head

conpris?ng a pFﬁYﬁi %} fhonlng o) égkpge ween- a wnrﬂlng-pééleon
located immediately under said pin head and a set
position sidewardly displaced from said working

position.

10 6. A press machine for chip type electronic
components in accordance with claim 5, wherein said

working position includes two positions.

7. A method of transferring a plurality of
miniature components held in receiving holes o.f a
15 first plate to a second plate, the method comprising:
securely locating said first plate in a working

position;
\ selecting a pin head comprising a plurality of
press pins from a selection of pin heads mounted on a
20 horizontally rotatable pin head mounting means, and
securely positioning said pin head above said first

plate;

vertically moving said pin head in a first
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press pins froma selection of pin heads nounted on a 20 hori zontal ly -

muﬂmulﬁ“ﬁmmnm nmounting neans, and securely-.positioning said pin head
ate; vertlcally noving said pi.n head in a first 26 o
di r'ect’i oA sb that’ said press pi.ns pass through said receivi ng hol es of sai
first plate and SHFRREIM SR okpBhefRdd tﬂiﬂ'?oﬁ’tﬁ‘%ng?ﬁﬁr% ughy said
conmponents fromsaid fiJst lﬁgﬁte t sal

}/ert i cgl ly movi nd’es%ﬁh’d”ﬁ% J @°i Ata i de?:f?% ?Bﬁo?f‘?&gf’o sf%%
t t t
ot el o) i Bl acggbfds%#@e B s ™

wherein 10 . %ﬁegé@&& 0&'&5& pl.ate V\/m ch

conprises a pl urz%égfy reEBelw ng‘% es for recelvi ng sal d components. 9.

A press maghine for ”\?Eﬁffééli}? &awxl@al sh¥aofp ik Nihdlad eifor@oR¥chd el d
i

In receiving holes of a 15 rst plate |nto a. second plate, the press
machi ne conpri si flﬁr’bdﬂibri’ledﬂpﬁauﬁél Ap saber fdrsangiikéction r sbatahite

about a horizontal axis and to provide neans for- holding at |east two pin
heads, each pin h=eail hpressg apj:rhs:ralnetywﬁh@rm [fm csaléslmmaiwg.ng) t he

holes in said f:l.rst plate.

8. A method in accordance with claim 7, wherein
10 said compohents aré transferred to a second plate w
which comprises a plurality of receiving holes for

receiving said components.

9. A press machine for tfa_insferring_ a plurality

' of miniature components held in receiving holes of a

15 first plate into a second _"pia.‘i:'é ',  the press machine
comprising a pin head mounting member arranged to be
rotatable about a horlzontal axis and to provide means

for hold:l.ng -at least two pin heads, each pin head

having a plurality of press pJ.n's_ corresponding to the

20 - receiving holes of é first j:’léte, the machine being
arranged such that the pin head ih use can be replaced
without dismantling the mac_hine_' but instead, by 'Simply_'

rotating another pin head into a working position.
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20 r.eceiving holes of a first plate, the nmachine bei nﬁmmmm;m

that the pin head in use can be replaced w thout dismantl mﬂ m
but instead, by sinply rotating another pin head into a wof ki hg ‘podi t ison*
2% 10. A nethod or machine substantially as_described herein wth
reference to the accokBany®ngBethfdgor ogachine substantially as

described heréin with reference to the accompanying

drawings.
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