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TP%LE'tF THE INWENTICN 1 Apparatus for Pusthgngﬁpgibn@Qh@an into
Hol di ng Pl ate BACKGROUND OF THE | NVENTI ON The present Tnvention:relates to
an apparatus for pushing chip conmponents such as chip capacitors or chip

resistors froma guide plate into a holding plate, or froma holding plate

i nto anoth i 'RBat ent . 4,395,184 di scl oses a nmet hod of
Tt S el Hfrmattron

form ng el ectrode of chip €onponents. According to this

met hod, it is péemanaduso fHmpusdiau Ghir dampanantsodatmttidiinon ends of
a nunber ofpjthese conponents by using a holding plate which conprises a
nunber of through hol es surrounded by elastic material. In this nethod,
however, since conponents are charged into guide holes of a guide plate

super posed gyridi i dmarY ateNTeoMol ding plate is easily stained by
fl akes of the conponents, dust and. the |jke fqlling t her eqn. reover,

si nce conponent 8§ PSRN PR E DA TTHsT BMARRE YR I%te into
t he hol di ngudkily JdHip cwRpLMELts aechipydrchyp prapaacitask f ramdiiep t hr ough

hol es - of tr¥E4¥gég£ng¥5%(% gui&e plate into a holding plate, or from
a holding plate into another holding_plate.

U.S. Patent No. 4,395,184 discloses a method of forming
electrodes on both ends of chip components. According to
this method, it is possible to simultaneously coat
electrode material on ends of a number of these components
by using a holding plate which comprises a number of
through holes surrounded by elastic material. In this
method, however, since components are charged into guide
holes of a guide plate superposed on the holding plate, the
holding plate is easily stained by flakes of the components,
dust and the like falling thereon. Moreover, since
components are downwardly pushed by pins from the guide
plate into the holding plate, the compbnents are upwardly
projected from the through holes of the holding plate.
Therefore, an extra step may be required for inverting the
holding plate in advance of electrode coaﬁing étep.

In order to solve such problems, a guide plate
disclosed in U.S. Patent No. 4,847,991 comprises a number of
through holes each of which has a large-diameter portion
and a small-diameter portion. In this case, a holding plate
is'superposed on the guide plate and components'are
upwardly pushed by pins from the guide plate into the
holding plate, so that the components are held with one
ends thereof downwardly projected from the through holes of
the holding plate. N |

However, the holding plate is generally provided with
thousands of through holes. Therefore) when components are
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Threretore, an éxtra step may be required for inverting the holding plate in
advance of electrode coating step. In order to solve such problens, a guide
plate disclosed in U S. Patent No. 4,847, 92% conpri ses a nunber of through
hol es each of which has a | arge-di aneter tion and a snall-di aneter
portion. | msimvildapesasly Holssiniedliate iwcmﬁémp@sdﬂd hod eshdyywides pl at e and

component s 1l R %%E'Zﬁf’ the MK g @ 48 moa%ﬂ%& téﬁe

hol di ng pIa so that t conmponent s ar th one. e t her eof
downwar dl y gendiradt &P tiem tthe reafoug T ,esmn ttﬂ?@ FAmRAONEsataEe However ,

the hol di ng flAted SMYRIAId Yad¥ 10d e nY1idi ghw%%réds e LHQUGN dipl es.
Theref ore, when conponents are REPLACED SHEET siwul t aneousl y

i nserted i MePtFc P FBUGEIRALL R %W“qnérsgérfeotddépﬁ,rtsse%n t he hol di ng

plate so agd@ndef,| ectiargenidad ROrinprsddercahe Houdinkheldthe, agponent s

r
are ‘reduce its du;ability.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
apparatus for pushing chip components which can reduce a
load on a holding plate when pressed and which can reduce
dispersion in insertion depths of chip components.

Another object of the present invention is to provide
an apparatus for pushing chip components which can
facilitate setting and discharging of a holding plate, and
which can insert chip components into the holding plate
efficiently.

The apparatus acéording to the present invention can be
adapted to transfer chip components from a guide plate into
a holding plate. The holding plate has a number of through
holes for resiliently holding the components, and the guide
plate has a number of guide holes corresponding to the
through holes for receiving the components. The apparatus
comprises a pin head for upwardly pushing the components
from the guide holes into the through holes, a support
member for supporting the guide plate and the holding plate
superposed therebn, location means for locating the guide
plate and the holding plate at a constant position on the
support member, a backing plate for pressing an upper
surface of the holding plate, and drive means for
vertically driving the backing plate or £he Pin head. The
pin head has a number of uprightly directed press pins
corresponding t@ the thfough'holés of the holding plate.



imserted in such a deflected holding plate, the insertion depths of the
respective conponents are dispersed. Further, a large load is inposed on
the holding plate, to reduce its durabilitg. SUMMARY OF THE | NVENTI ON An
object of the present invention is to provide an apparatus for pushing chip

conponent s Thfi GHRRAT & FRIbEra sod@rdirontiadi i @y rngied \abay eprtdies did rand

which can neee i SReNEQ dall 1y SRR deains valckGgd paigeongnt s. Anot her
obj ect of the present inventionis to provide an_apparatus for pushing chip

conmponent s Affidehr NS Hheas S rRort AEmhed A h@Syind B zeMA i ng pl at e,
and whi ch gaed iRy tsurfdeeconponents into the holding plate efficiently.

chi b Gonponent & AR GHAIG LR 4T TEhEARAR A S HATHhg pl at o
has a nunbetiaietdr qutitol @pdmimg et larentgpehahudifegd ef adrpanaides, and
Lee21 O PLAL i 3 M il st S e J Tflpuot
upwar dl y pusthithe tlergoniderertteyr portion to a lower surface of the
guide plate. " The large diameter portion has a cross-
sectional size sufficiently large to receive one of the
components, and the small diameter portion has a cross-
sectional size which is smaller than that of each of the
components and which is large enough to be passed through
by one of the press pins.
A method of transferring chip components from the guide
plate into the holding plate is now described herebelow.
First, the guide plate in which the components are already
received in the guide holes is placed on the the support
member and the the holding plate without the components is
superposed on the guide plate. When the drive means
downwardly drives the backing plate, the pressing surface
presses the upper surface of ‘the holding plate and then
downwardly moves the holding plate together with the guide
plate and the support member. Thereaftef,'fhe'preSS'pins
are inserted into the guide holes from below, so that the
tops of the press pins push up the lower ends of the
components. Then, the upper ends of the components are
upwardly pushed into the through holes of the holding plate
so as to expose the lower ends thereof below the holding
plate. Since the upper surface of the holding plate is
supported by the pressing surface of the backing plate in
such a pressing operation, the holding plate can be
prevented'from deflection. Thus, it ‘is possible to reduce
dispersion in inserﬁion depths of the components, as well "

as to reduce a load imposed on the holding plate.



from the gui de holes into the through holes, a support nenber for
supporting the guide plate and the holding plate superposed thereon,

| ocation means for |ocating the guide plate d the holding plate at a
constant positign on the iﬁgyort memher, a bacCking plate for pressing an

upper surface of & HA%iSHPRALR de JAVEE e S AT aNG] il N i vi ng
t he backi nyetdtoa lomdvwmdrith deathe BaeKiiny ad a2 inlpwys iaf1 IRid ght 1y

directed pr | ns. corr ondi ng to the through hol es of the holdin

pl at e. p.FﬁaZss.le pﬁ'&steﬁjfegj'ger GUERAGYSh A | ea?‘lhé'r?é‘@g' N t%ﬁ’e S+ Wead
and is ver tegdliloa Iy ald ievinkhet e dldakging @laties aﬁmfmgeréh xahm/éeatslr‘]ialysupport
menber and ord zan als | face. t he | de._hal es may
preferably %\%eaca (Prge d?dalnng :tr%&lpor }f%eo%g‘lrﬁaég%atm%énr?efpp%%eslfrufp&:'cf)é: f the
gui de pl at desbera mayalRrefienadler hpore iaon apendmdi @ rigeamthadota drolefs+ he

| arge di angy;qfe MY ddhde | RS HIBGHLp 1l gui de plate. The |arge
di anmeter portion has a_.cragss- . o .
Since the backing plate and the pin head are arranged
at a presé posiﬁion, it is preferable to set the gquide
plate and the holding plate on the support member at a
position different from the press position. Therefore, the
support member is preferably mounted on a table which can
be horizontally moved between a set position and the press
position. In this case, it is possible to set .the guide
plate and the holding plate on the support member at the
set position having a sufficient space for setting
operation, whereby setting and discharging of the holding
pPlate and the guide plate can be carried out efficiently.
Further, it is possible to shorten the distance between the
backing plate and the pin head at the press position,
whereby the stroke of the backing plate can be reduced.
Moreover, although the guide plate and the holding
plate can be discharged at the set position, they may be
discharged at a.discharge position which is prepared in
addition to the set position and the press position.
When the guide plate and the holding plate are placed
on the support member, these Plates are located at a
constant position on the support member by a location means.
The location means may have side stoppers fixed on an
upper surface of the support member for stopping
perpendicular pairs of side edges: of the guide plate and
the holding plate, and setting means provided on the support
member for pushing these plates against the side stoppers.
This setting means may have setting members which keép in
touch with the remaining pairs of side edges of these




sectional size sufficiently large to receive one of the conponents, and the
smal | dianeter portion has a cross- sectional size which is snmaller than
that of each of the conmponents and which i§ large enough to be passed

t hrough by one of the press pins. A nethod of transferrln% chi p components
fromthe gEl@&es af®d REGipge MeGNG FYSH &Se SPEIRGH WBIEH; QJcﬁelté‘Sel oW.

First, thesgiid@gdmdmdelrd Ho @hsmhehe@rép@uembs abeaglr eady siaeei ved in the
gui de hol es |s | aced gn the t e ort menber and the t§%8h0|dé%% plate
n r

wi t hout t hE*OBRSEFent $1PESs FHEMpEs 5ﬁlPWem§ﬁP5e15IEf8V1 i ve
means downwap@dwtdmemesrth&hbamblmgngl@uatethadpthesgngdeupﬂa&e presses the

upper surfa e of the Id| ate d then r gl $ t he hol di ng
o ehd g 2l Liendgunuardl ymyes.t

pl at e toget e Pand & e *S pport e hereafter
t he press mwmatamm WMseebedeNnmowmh@ dhedsuppoets heokebeliswmoyvedt Hat t he

tops of the Q%%Jp%%% Re$ 2n e +i9pds of the components. Then, the

upper ends o e “components are upwardly pushed into the through holes of
t he hol di ng pIaM@nﬁ@vggrtGeéﬂaﬁyﬂgﬂm§ﬂn§wépreNGQOVhéBeGheb@N@Wlmme hoIdlng

plate.  Sinehdd@rURNY ssitfidee mfardh&}olptete rabalebeS provided. 1In
this case, the releasing means operate to keep the setting
means in open positions which can provide enough space on
the support member so that the operations of setting and
discharging of the plates are easily performed.

Thereafter, the releasing means cancel their force so that
the setting means come into closed positions by themselves.
Further, when the support member with the location

means is mounted on a horizontally movable‘table, the
releasing means may be provided beside the stopping
positions of the table where the plates are set thereon or
discharged therefrom. 1In this case, the releasing means
operate to keep the setting means in open positions when the
table is stopping to set and discharge the plates. Since
the releasing means are not mounted on the movable table or
the support member, it is possible to simplify and
miniaturize the structures of those movable members.

Further, when stopper means is provided in order to
define a lowermost limit position of the vertical movement
of the backing plate, it is possible to accurately set the
insertion depths of the components.

The apparatus according to the present invention can
also be adapted to transfer chip components from a first
holding plate into a second holding pléte through a spacer.

In this case, the first holding plate has a number of
through holes for re5111ently holdlng the components, the
second holding plate has a number of through holes '




sprorfed by the pressing surface of the backing plate in such a pressing
operation, the holding plate can be prevented fromdeflection. Thus, it is
possi ble to reduce dispersion in insertion gfpths of the components, as
well as to reduce a | oad inposed on the hol | at e. Si nce the support
menber nove:@nnemwidw\w wihteh tthireugdy thadsls mfvéirh@ntfiafstt e Ugdaid ng pl at e,
it is possit 4 gt hr ol es by
sinply ver Ptl ?v%élnlg;l %ﬁ&r@atg‘%ﬁ%qﬁgat e. C%rrldﬁg)r(fre}%st’[ Qagggfﬁh% pass the

press pins smc@;grfqmeiesfappm arsisarandee kafyaan thenifdir staynsy ef er abl y
have an opeidihd HAidd dN A OMS M YddBHLA J@we tHard hpl-di ng

pl ate. Since the backing plate and the pin head are arranged at a press

posi tion, i&istyifudied aHﬂrkgecso %fettht%é‘c&tﬂ‘d'@ R1AteSid the hol ding plate on

the support nenmbgfe aﬁnas'lp()ﬁ:lﬁdﬂi"g P Iy a1 diImMddMb gt s idpgdt:

Therefore, the su ort nber r ef er abl nmount ed .on a tabl e whi.ch can be
horlzontalﬁfqﬁﬁ/ QP%ﬁH 4iﬁﬁt%§n?€%ﬁf Support member,

the spacer is placed thereon, and the second holding plate
without components is placed thereon. ‘The spacer is adapted
to prevent the components from being simultaneously held by
both holding plates, and its thickness is preferably

smaller than the length of each component. The upper
surface of the second holding plate is pressed by the
backing plate so that the press pins are inserted in through
holes of the first holding plate to upwardly push the
components, whereby the upper portions of the components

can be easily inserted into through holes of the second
holding plate.

In the present invention, one of the pin head and the
backing plate can be relatively vertically moved with
respect to the other one, such that the pin head is fixed
at a constant position and the backing plate is downwardly
moved, or the backing plate is fixed at a constant position
and the pin head is upwardly moved.

The foregoing and other objects, features( aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

- Fig. 1 is a schematic front elevational view showing an
apparatus according to an embodiment of the present
invention;

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




pdsition. In this case, it is possible to set the guide plate and the

hol ding plate on the support nenber at the set position having a sufficient
space for setting operation, whereby setting %ﬁd di schargi ng of the hol ding
plate and the guide plate can be carried out € ficiently. Further, it is
possi bl e to shoftigh the sistRETEPIR IRV ket NG pIHdaREatR pin head

at the press posiilg.ony e eddctihSl Nokds WhdwihdackiniiP gifeL£an be
reduced. Moreover, although the gmlde pl ate and the hol ding plate can be

di schar ged TCeiyd " (CHAR i GIRRPT i may be di scharged at a discharge
posi tion which iFiqy epaiedc ipefsiskdt Dre tvii dwesisadinppsd tsmacean b Idise pr ess
position. When the gul de pl ate an he, hol di | at e placed on the
support nenber, t]‘r“r’e‘sleJé p]lsataésp%?félﬁd%)%étferc?%erg%c%nss (gtnf&b%isji‘ﬂ%% %‘#?rhe
support nerdiemdoythee | ot | in—nWansn Fige. locati on neans nay have side

stoppers fixed qn an Jpper S r lg;ﬂp r pj ng
per pendi cul ar pgiiqri' o’fJ i;sled%ﬁgéd%gés:le%‘?ét Jgeq'buﬁggp%% e aﬁdnétﬁ%alﬁ%%ijhg pl at e,
and settingigarfs. provi ded on the support nenber for pushing these plates

agai nst { gei S A5 ORPS -2 Thi St 56441 NG SR Ak dRYa TGS S8l T 1ige MBfoEr vy
in Fig. 7;
Fig. 9 is a sectional view taken along the line X — IX
in Fig. 7; Fig. 10A is a detailed sectional view
showing a principal part of the apparatus before chip
components are transferred from a guide plate into a
holding plate;

Fig. 10B is a detailed sectional view showing the
apparatus when the components areé transferred into the
holding plate;

Fig. 11A is a detailed sectional view showing the
apparatus before chip components are transferred from a
holding plate into another holding plate; and

Fig. 11B is a detailed sectional view showing the
apparatus when the components are transferred into another

holding plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 éhows a press unit as an embodiment of an
apparatus according to the present invention. 1In this
embodiment, a holding plate A, a guide plate B and a spacer
plate D are used to transfer the chip components C. The
holding plate A shown ih Fig. 2 has a number of through
holes a, surrounded by elastic material for resiliently
holding components C, grooves a. formed on shorﬁer side
surfaces thereof, and pin holes a; formed close to the

- shorter sides thereof. The guide plate B shown in Fig. 3



t ofich wi t h 't he remai ning pairs of side edges of these 5 plates, and
urgi ng neans such as springs which force the setting nmenbers to push these
pl ates toward the side stoppers. Since such | ocation neans is provided on

t he support menber the holdlng plate and t ui de plate placed on the
support nmeffis BISdHITh B COMsteROENS ﬁ?ﬂq'tqf’ertéb‘”rf"bﬁ)br?“?/m Fhe
support merdh icf reheatk i quids therds ad, b istwvml idliFae! I@nShaéVtH eover,

I [ f t he pushing forc f the setti neans_ nay
br ef or abl'y 15 55 SRS oY PO L5 3, R4 Ay R Th ceep
the setti ng:haezm&dmm}:relremsaxtd mmmmﬁWMrﬁmmépace on the
support nmenRgs t eft
pl gltoes are easﬁ y [ﬁek?ff oé)g%(grlle%?le‘g %eﬁe%ﬁ?@mga&aﬁ;@iwhew
force so thaﬁmﬁiisﬁmamegﬁ1mnnm¢xnnnburﬂxtan tt d @S
Further, whefl 6 iSHRRL S ﬁE?@%ﬁnVBJTEJrﬁhé(¥Euéf”kurface of the guide

plate B and having a cross-sectional size smaller than the
cross-sectional size of the component C. The upper end of
each large diameter portion b. may preferably be tapered so
as to be enlarged. Also, the guide plate B has grooves b,
formed on shorter side surfaces thereof, and pin holes b:
corresponding to the pin holes a:. Further, the spacer
plate D shown in Fig. 5 is in the form of a rectangular
frame having an opening d: which is larger than a holes-
distributed range of the'hoiding plate A, and its thickness
is shorter than the length of the component C. The outlines
of those jigs A, B and D are identical to each other, and
structures thereof are similar to those described in U.S.
Patent No. 4,847,991,

| A unit body 1 is provided with a pair of vertical
shafts 2 which are slidably guided by the body 1 in a
vertical direction. A backing plate 3 is horizontally
fixed on upper ends of the shafts 2. Lower ends of the
shafts 2 are connected with a piston rod 4a of a cylinder 4
through a connecting plate 5, so that the backing plate 3
can be vertically moved by driving the cylinder 4. The
backing plate 3 is provided on its central lower surface
with a horizontal pressing surface 3a, which is
substantially identical in shape to a pin head 30 as
described later. Stoppers 6 are provided on lower surfaces
of both ends of the backing plate 3, so that lower surfaces
thereof are brought'into contact with upper surfaces of
stoppers 7 which are mounted on the upper surface of the
unit body 1. Thus, the lowermost limit position of the



neans-is nmounted on a horizontally novable table, the releasing neans nay
be provi ded beside the stopping positions of the table where the plates are
set thereon or discharged therefrom. In th's case, the rel easing neans

te to k tt t.he .t abl [
g?gggiﬁg ?Begggcﬁﬂe Se?@hgggg%?ﬁi pPﬁF%%"gSPiééloglee g&%P%& aﬁsIZre not
nount ed onthbheenstappersalfl andr 7t.he simpeoet. tirerbene o beothosi khe t o
siplify and mbaiatyrhag bhe & Liahiyes gl LhRs e IRKARLE IRIRGLS iU t her,

when st opper ans i1's provi
posi tion obaphenﬂepﬂa¢§l3n@mdném@ @mlﬁh@OBXCklﬁgnpbﬁtgarﬂ@dls p055|ble to

accurately set hieghRe@r in0Ri¢epihs aoffrtath%-eg@seormtlg 108 2RNBIGANS
according to the present invention can also bé adapted to transfer chip

conponent s SBPERr&ef| byt ahFaditn@ipioaide spd 1 éécéﬁd A4 @ndhs andtt hrough a

spacer. | nbbhks 162884 kRke dirlifvein Hel & norilaheahagizeleiRer by o liawgh hol es
for resiliently holdlng t he conponents, . the_second hol ding_plate has a
nunber of FHFSHQHYh&Pes The drive assembly 12 comprises a ball screw

13 and a motor 15 such as a pulse motor which drlves the
ball screw 13 through pulleys 16 and 17 and a drive belt
18. A position for stopping the table 10 can be freely
adjusted by signals which are inputted in the motor 15.

The table 10 is provided on its center with an opening
10a which is larger than the holding plate A. Further, a
support member 22, which is slidably guided by guide shafts
20, is vertically movable under the table 10 and is upwardly
urged by springs 21 toward the lower surface of the table
10 as shown in Fig. 10A. The support member 22 is provided
in its center with an opening 22a which is smaller than the
outline of the holding plate A and lérger than a stripper
plate 34 of a pin head 30 as described later. Side
stoppers 23a, 23b and 23c for locating perpendicular pairs
of side edges of the plates A and B are fixed_on the upper
surfaée of the support membér_22. The plates A and B are
pushed against the side stoppers 23a, 23b and 23c by three
setting mechanisms 24a, 24b and 24c to be accurately located
at a constant position on the support member 22.

As shown in Figs. 7, 8 and 9, the setting mechanism 24a
has a setting roller 242 which is connected with an upper
end of vertical axis 25 through swing arms 241. The axis

- 25 is rotatably supported by the support member 22 through

a bearing 251. One end of a lever 26 is fixed to the lower
gnd of the axis 25 and a follower 262 which can be pushed by
a forward end of a piéton 27a of a releasing cylinder 27 is
mounted to the other end of the lever 26. First end of



cdrresponding- to the through holes of the first holding plate for

resiliently holding the conponents, and the spacer for defining a clearance
bet ween the first and second hol di ng plateaéaas an opening |larger than
hol es- distributed ranges of the hol di ngﬂ{)l es. The first holding plate

hol di ng corfifie s2bnitigherked & HPit riokif HHARY jhe)| kRYRE o%gt he
support nerfitile tdecShBcand i 6f RRCesbi iy e, iainkbdied ses ool 2eng pl ate
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component s Sa Deneaph | JohtR&l Lotk N LY LHAN1OI 08 Plleft N eranL, NoL I N
n of t the ba

.plate. In the prese I nvention, one e piln head an cking plate
can be rel atorPsd voyttkelPin dR&d When the piston 27a of the cylinder

27 is moved outward, the setting roller 242 is separated
from side edges of the plates A and B, so that the plates A
and B can be freely taken out from the support member 22.
Since the setting mechanisms 24b and 24c are similar in
.structure to the setting mechanism 24a, redundant
description on those mechanisms 24b and 24c is omitted.

As to the means for accurately locating the plates A
and B on the support member 22, the side stoppers 23a, 23b
and 23c and the setting mechanisms 24a, 24b and 24c may be
replaced by pin holes a; and bs (see Figs. 2 and 3) of the
plates A and B and pins (not shown) projected on the
support members 22 to be engaged with the pin holes a, and
bs , or cavities to be engaged with the plates A and B. 1In
these cases, however, since it is necessary to accurately
place the plates A and B on the support member 22, working
efficiency may be lowered. On the other hand,'in'the case
of utilizing the side stoppers 23a-23c together with the
setting mechanisms 24a-24c and the releasing cylinders 27,
it is not required to accurately place the plates A and B on
the support member 22. As a result, operations of setting
and discharging of the plates A and B become easy and high
degree of workability can be attained.

Further, when an actuator such as a cylinder, a
solenoid or a motor having a ball screw mechanism is used
as the location means, releasing means may become
dispensable. However, since fluid tubes or electric wires

for supplying hydrostatic pressure or electric current to




réspec? to the other one, such that the pin head is fixed at a constant
position and the backing plate is dowwardly noved, or the backing plate is
fixed at a constant position and the pin hggd is upwardly nmoved. The
foregoi ng and ot her objects, features, aspigts and advant ages of the

present in/em iaFtHater v ke Coupipetat ¥ dha mevah i iYRPU ai | ed
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hol di ng pl ate;

415 2 sbortiphe b sl RS R R g chi b component s:  Fi .

5 is a perspect i®e \pigw ledaai Iy s dpacisrontiadliley fixed on the unit body
1 straightly below the backing plate 3. As shown in Fig.
10a, the pin head 30 compfises flanged press pins 33 which
are uprightly arranged.in parallel with each other at
pitches corresponding to that of the through holes a,, a
pressure receiving plate 31 and a pin plate 32. Flanges 33a
of the press pins 33 are prevented from displacement by the
pin plate 32, while lower surfaces of the flanges 33a are
supported by a horizontal surface 31la of the pressure
receiving plate 31. The pin head 30 is further provided
with a stripper plate 34 having holes for guiding upper
portions of the press pins 33 and guide shafts 35 supporting
the stripper plate 34. The guide shafts 35 are slidably
inserted in four corner portions of the pressure receiving
plate 31, so that lower head portions 35a thereof are
inserted in escape bores 36 of the unit body 1 while upper
end portions thereof are fixed to the stripper plate 34.
Springs 37 which are passed through‘by the guide shafts 35
upwardly urge the stripper platé 34, whose uppermost
position is regulated by the head portions 35a of the guide
shafts 35. The stripper plate 34 in its uppermost position

guides upper ends of the press pins 33.

According to this embodiment, a pins-distributed range
of the pin head 30 has a width W which is equivalent to that
of a holes-distributed range of the holding plate A, while
the former has a length S, (dimension along the direction of
movement of the table 10) which is set to be half a length
S: of the latter. 1In operation, the table 10 is first moved

. to a set position P, as shown by a solid line in Fig. 6 so



Fi'g. 6is a partially fragnented sectional view taken along the line VI -
VI inFig. 1, Fig. 7 is an enlarged view of a setting nechanismin Fig. 6.
Fig. 8 is a sectional view taken along theqsline VIII - VIII in Fig 7;
Fig. 9 is a_sectional view taken along tRe~line IX -1Xin Fig
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ENBCDleNﬂ%osition Py so that the components C in the guide holes b,
distributed at a front half of the guide plate B are pushed
into the holding plate A by the pins 33. Thereafter, the
table 10 is further moved to an discharge position P;, so
as-to take out the holding plate A from the table 10. This
discharge position P; is provided with cylinders 27' for
releasing the setting mechanisms 24a, 24b and 24c. After
the holding plate A is taken out, the table 10 .is again
returned to the set position P,.

In place of making the discharge position Py
separately, the set position P, may also serve as the
discharge position Py. In this case, the aforementioned
cylinders 27' are not necessary.

When half of the components C are pressed into the
holding plate A at one time as hereinabove described, it is
possible to reduce a load imposed on the holding plate A in
a single press operation, to reduee power for driving the
pin head 30, and to miniaturize the press unit. Even if the
length S: of the holding plate A is changed, the same pin
head 30 can be used so far as the pitches of the through
holes a, and the width W of the holding plate A are the
same. In other words, the pin head 30 has high flexibility
with respect to size of the holding plate A. 1If it is
possible to press the components C toward the holding plate
A twice by the press pins 33, the length S: of the holding
plate A may not be integral times as long as the length S,
of the pin head, but is freely changeable. '

An operation for inéerting the components C from the




Fi'g. 1" shows a press unit as an enbodi nent of an apparatus according to the
present invention. In this enbodinent, a holding plate A, a guide plate B
and a spacer plate D are used to transfer!b?e chip eonponents C. The

hol ding plate A shown in Fig. 2 has a nu of throug hol es [err]

surrounded 9¥ida Bkate dhtidtialtifothroygh dales ol AhFheohdtdmgs Bdate

grooves [ery]id HdPh&st Svd aFitH q:%f%li-refn%(ée&d harrof 1 oandnd nomal es [err]
formed close to the shorter i des .t.her.eof.. UId | ate B shown in Fig.

3 has gui de HOYRRE{ dthan ddie dqhhfiltdy itSo f?%%@n[ & ] h of
these gui desdtd gy [E¥dHanisms m/vn 34p Rird 244c hase Fdmuege tdi amatoq:rermﬁt i on

[err] openin t t he, upper s th ui Iate hayi n
Cross-secti %lcz%hs’gﬁﬁ'sc n‘t I éﬁi qi}‘d' %01%} e'ce e PHES oqu‘t é rf%’bnent s C,
and a snal Iw}[hlcﬂ-rrettlesr g poreem iE3 @)drmﬂcélma‘dsometdaa\mﬁ teomd d:fhd theo 1l dairmgge

diameter PYLIOD P3G daMRIncHd 35% Yuddibdldd ol dhifd 1avi ng a

cross-sect iOHAIT s 26" Sha cross-sectional size conponent
C. The uppewemdveir 022. Then, the cylinders 27 cancel their forces so

that the setting roller 242 urged by the spring 28 push the
plates A and B toward the stoppers 23a, 23b and 23c,
whereby the plates A and B are accurately located on the
prescribed position of the support member 22. Thereafter,
the table 10 is slid to the first press position P., so that
the press pins 33 are located straightly under the guide
holes by 0of the guide plate B and the pressing surface 3a of
the backing plate 3 is located straightly above the holding'
plate A, as shown in Fig. 10A.

The backing plate 3 is downwardly moved by the cylinder
4, so that the pressing surface 3a of the backing plate 3
presses the upper surface of the holding plate A, thereby
the holding plate A together with the guide plate B and the
support member 22 are moved downwardly. The springs 21 are
compressed following such downward movement of the suﬁport
member 22. Then, the lower surface 6f the guide plate B
comes into pressure contact with the upper surface of the
stripper plate 34, so that the press pins 33 are upwardly
projected from the stripper plate 34. 'The press pins 33
pass through the small diameter portions bs of the'guide'
plate B to enter the large diameter portions b., thereby
pushing the components C into the through holes a; of the
holding plate A (see Fig. 10B). Since the flanges 33a of
the press pins 33 are supported by the horizontal surface
31la of the pressure receiving plate 31, the components C are
pushed into the through holes a, at a certain depth as the
backing blate 3 are moved downward. Then, the bécking plate



each l-arge dianeter portion b2 may preferably be tapered so as to be

enl arged. Al so, the guide plate B has grooves [err] forned on shorter side
surfaces thereof, and pin holes [err] coriquonding to the pin holes [err].
Further, the spacer plate D shown in Fi 5tis in the formof a rectangul ar

frame havi iy SrPRDHHF nghs etPe vl T F PISH AN (HIEP I SEOPRAES 1§ but ed
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Pat ent No. #h&4imHOitidn udeptivooy thhe scompwaleids Wt h a pair of verti cal

shafts 2 which e Sli |y | Yo L d | C L rection. A
backi ng pl ate 33,1'2%9 %‘-’rl?g%ﬂt a?lllij%/d%g?(}g%n%tﬁh%g%ﬁ Je:"nédgu %‘f’a/’te‘#e)5 s'ﬂél‘f%és . Lower
ends of thetlshadybi®dar e4 covinerekyl Whe hsuppost onembeir 422 of the cplarelerag

through a CHRostifg Phé!sePipplr PRled ?gﬁ%iﬂ%@ L1y fdPeduyebyically

moved by driving t cgﬂinder 4. | at e I's provided on Tts
central | owespwlsiereofy the ashoingdnihland exdi nAELR ¥ akle JpreshiRinNsg s

substanti aliy igdentiephctdaSPAGR Eﬁeag@i@ehﬁﬁgtgoB?Sthe stripper plate
34 is separated from the guide plate B, and then the
support member 22 comes into contact with the lower surface
of the table 10. Thereafter, the pressing surface 3a is
also separated from the holding plate A, to return to the
position shown in Fig. 10A. ) -

After the first pressing operation is completed at the
first press position P, the table 10 is moved to the second
press position P, , to carry out a second pressing operation
similarly to the first pressing operatioh. Thereafter, the
table 10 is moved to the discharge position P., so that
only the holding plate A is taken out from the table 10 and
carried to a following electrode coating step. Since the
components C are held with one ends thereof downwardly
projeéted under the holding plate A, it is poésible to apply
electfode-material to the components C without inverting
the holding plate A at an angle of 180° . The components C
are coated with electrode material on ends thereof by a
well-known method, and hence redundant description is
omitted. The table 10 supporting the vacated guide plate B
is returned to the set position P, , where the guide plate B
is taken out from the table 10.

A method of transferring chip components C', which are
coated on one ends thereof with electrodes e;, from the
:holding plate A to another holding plate A' is now described
with reférence to Figs. 11A and 11B. -



descri-bed later. Stoppers 6 are provided on | ower surfaces of both ends of
the backing plate 3, so that | ower surfaces thereof are brought into
contact with upper surfaces of stoppers 7 ich are nounted on the upper
surface of the unit body 1. Thus, the |lowetmbst |inmit position of the
vertical novememirgft t HhodddHpd i Rkarss 4 SRS A dRE ER] oppers 6 and

7. Since eiddiporiR LIcORIHL A e SdLEGh Apptt erle Gl@naeahissh t he
di stance between the backing plate 3 and the unit bod @g be varied. As

lc
shown in FiSeErodes fire- 13 PR L 139 ANQGheHIRP RERFDYV a pair of
gui de rail switha dehpohddits Wid Hosyrhdoseandin stitlis verden én higié zont al

Scr ow 13 afPIRdR (e K ik o WU ek b TR H el | ser ew
13 through pugditeiyon 1 angs Ishewnl In Fige HeAd 1AL ter pdse thahdimy stopping
e L
'support'membe; 22, those jigs A, A' and D are pressed
aéainst the side stoppers 23a, 23b and'23c by the setting'
mechanisms 24a, 24b and 24c, to be located on a constant
position. Thereafter, the table 10 is moved to the first
press position P:.

At the first press position P., the components C' are
transferred from the through holes a. of the lower holding
plate A to through holes a,' of the upper holding plate A'
by the press pins 33, similarly to the inserting operation
(see Fig. 11B). After half of the components C' are
transferred to half of the through holes a;' of the holding
plate A', the table 10 is moved to the second press
position P;, so that the remaining half of the components
C' are transferred to the remaining half of the through
holes a,' by a similar operation.

In this way, the components C' with electrodes on one
ends are transferred in the aforementioned manner into the
holding plate A', which holds the components C' with the
other ends downwardly projected therebelow. Then, the
holding plate A' is carried to the electrode coating step so
that the projected ends are coated with electrode material
by a well-known method.

Although the pin head 30 is fixed at a constant
position while the backing plate 3 is downwardly moved so
as to éarry out pressing oéerations in the aforementioned
embodiment, the backing plate 3 may aiternatively fixed at

a constant position while the pin head 30 is upwardly moved



16a which is | arger than the holding plate A. Further, a support nenber 22,
which is slidably guided by guide shafts 20, is vertically novabl e under
the table 10 and is upwardly urged by springs 21 toward the | ower surface

of the table 10 as shown in Fjig. 10A. The port nenber 22 is provided in
its center YR (FRERY oPbhi PSS WURRSEIE1QRG! | ef Nt HHS tFREDut PSS WPPRRE

hol di ng pl akemPennz2 | Ripehe t Foddr &d I v@PEic Pl by enddalpie aa Pog hepwa B as
described | ater. Side_stopper

s ,23a b and_23c f.or locatin er pendi cul ar
pairs of siTRVUIRE F the BiddRad %%d B 23t Wy W?ﬁes‘g’bg%?gs face of
t he supportthenbeld P9 ghetelmtwsich absl Supperped eyl Eyai sisppotre si de
st oppers 2 d. 23 r i pgpi .= 24b and 24c to
be accurat§ﬁ$m$%€a?gd1%15%@%%%£t€§%f€%éi??%Hggn ingh%%%r%'nenber 22. As
shown in FitkerdafBenndtBe c¢corperentsglndcdanbPwardly prshed skytiimg roll er

242 whi ch | r&&é‘."gﬁggdﬁ“ td 5o :EtFQ@ft@&‘diﬁ’ftl‘( Mhof@ng*pfae 4Nrough swing
arns 241. e axi I's rotatably supported by the sUpport nenber 22
t hrough a beari nfh@s5streptuees of @?e@@%dmgielﬁ%@m othecgnbderpbate of

the axis 25mpflofed OLhOURE PPLs¥E CinbaRt DenPasbeRoPYréstpiveeg €5d of a
pi ston 27a of a Treleasing cylinder_27 is .
those shown in the embodiment. Further, the chip
components are not restricted to those of square-pole
shapes, but the present invention is also applicable to
components having columnar shapes.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
;he Present invention being limited only by the terms of

the appended claims.




molnted to the other end of the lever 26. First end of 10 spring 2815
hooked to a pin 261 fixed under the |ever 26, while secogﬂ mm ﬂ
spring 28 is hooked to a pin 221 fixed_undeg thebnenber tl } ﬂ '! """
setting rol| 242 is urged_by the spring 28 to be in contact W *
pl ates A an%gég %?s?gﬁB%gDpFﬁYZZZ for stopping the lever 26 is fixed under
t he support nenber 22, so that the piston 24ascan cone in contact with ége
foll ower 262 when the | LS, st ed by.the pin 222. \Wien the piston a
of the cylinder g? ignngégérgg aafgg gﬁigéggtfﬁbprS?WB?nﬁﬁgsiErggpﬁrated
from si de eggedeoplahe phhoes woa@ﬂnﬁ,pSmtéhaSai&ehpﬁdlﬁg Alatd Baedngbe
freely take ORkt . Si ttin chani sns
245 and 24copnprErPE PReSUBROROLEETRE £EsL DL RRELY Bolfipy Pal ChRTp
redundant de3ePPpenda.onaifdogeidecpdatenbavihgandnedbersofngueide. hdseso t he
means for_agsifabpbiakngatongaliceptohsh RofdE FobnrLBEiSHURROLL1 EORED 22
a, 2¢ _ S

the side stoppers L L
_ - components, said apparatus comprising:

a pin head for upwardly pushing said chip componenis
from said guide holes into said through holes, said pin head
having a number of uprightly directed press pins
corresponding to said through holes of said holding plate;

a support member for supporting said guide plate and
said holding plate superposed thereon, said support member
being horizontally arranged above said pin head and being
vertically movable;

location means for locating said guide plate and said
holding plate at a constant position on said support
member;

a backing plate for pressing an upper surface of said
holding plate, said backing plate being arranged above said
support member and having a horizontal pressing surface;
and . _ | .. .

drive means for vertically driving one of said backing
plate and said pin head.

2. An apparatus in accordance with claim 1, wherein
each of said guide holes is provided with a large
diameter portion opening at an upper surface of said guide
plate and having a cross-sectional size sufficiently large

to receive one of said chip components, and with a small
diameter portion extending from a bottom of said large
diameter portion to a lower surface of said guide plate and
having a cross-sectional size which is smaller than a

cross-sectional size of each of said chip components and



and 23c and the setting mechani sns 24a, 24b and 24c I y pin
holes [err] and [er] (see Figs. 2 and 3) of the pl atlmmﬁm]mu‘ﬂﬂmrns
(not shown) projected on the support nembed€22 to be' effigaged"wiih the pin
holes a3 and [err], or cavities to be engaged with the plates A and B. In
these case¥hiffheferlarde,&qudh £HheR3FSLY FrRUALRY PR R 3 pl at es
A and B on ghwessuypipgt nenber 22, working efficiency nmay be |owered. On the
ot her hand, in the case of utilizing the side stoppers 23a-23c together
with the setting nechani sns 24a-24c and the releasing cylinders 27, it is
not required to Accrmiappapdtace ihea et dsnde anck!B aiaithel sugpardéimenber

22. As a result, erations of ,setting ?Pg. | S ' it es A and
B becone eass%/]'%nsd'&ﬁ?%% d“eegxibeeellc 0 aLé\/voér'Ea | @d cie:m (%l a a;}{ néegfo%g?t her, when
an act uat ordisichilastend oydrigelerf sasblhkabdihorpkatet or having a ball screw
mechanismis used as the |ocation neans, releasing neans nmay becone

di spensabl e. However, since fluid tubes or electric wwres for supplying
hydrostatic presburdmbrappaatys Purzeperdance with claim 1, wherein

said support member is slidably movable along guide shafts
which are vertically fixed to a table and is urged upwardly
by a spring to be in contact with a lower surface of said
table.

5. An apparatus in accordance with claim 4, wherein

said table is horizontally movable between a set
position and a press position,

said guide plate and said holding plate are placed on
said support member at said set position, and

said backing plate is arranged above said press
position and said pin head is arranged under said press

position.

6. An apparatus in accordance with claim 4, wherein

said table is horizontally movable among a set
position, a press position and a discharge position,

said guide plate and said holding plate are placed on
said support member at said set position,

said holding plate is discharged from said support
member at said discharge position, and

said backing plate is arranged above said press
position éhd said pin head is arranged under saia press
position. .

7. An apparatus-in accordance with claim 1, wherein
 said location means has side stoppers being fixed on an



P
-
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setting members which keep in touch w1th remaining
pairs of side edges of said guide plate and said holding
plate; and
| urging means which force said setting members to push
said guide plate and said holding plate toward said side
stoppers. '

9. An apparatus in accordance with claim 7, further
comprising releasing means for removing pushing force of

said setting means.

10. An apparatus in accordance with claim 6, wherein
said location means comprises:

side stoppers being fixed on an upper surface of said
support member for stopping perpendicular pairs of side
edges.of said guide'piate and said holding pléte;'

setting means being provided on said support member for
pushing said guide plate and said holding plate against
said side stoppers; and wherein

releasing means for removing pushing force of said
setting means are provided beside said set position and said
discharge position.

11. An apparatus in accordance with claim 1, wherein
said drive means downwardly drives said backing plate so
that said pressing surface of said backing plate presses
said upper surface of said holding plate in order to

i ng
pi N

ed.

ng



Ta

prate-él, so that | ower head portions 35a thereof a ' | cape
‘bores 36 of the unit body 1 while upper end portionﬁmngmﬁmﬂﬁl‘gmmed to
the stripper plate 34. Springs 37 which agf passed roag W LRee ide
shafts 35 upwardly urge the stripper plat @4, whose uppernost position is
regul at ed bdovrnwardky meve i vnbd 3sal bing plaps degstdfers WwEth Haidtgubdper

plate 34 injise UNRETIDRE DOSHSIOMAMEIES AMPa &N Qfr LI PreassPi ns 33.

According to this enbodi nent’,” a_pins-distributed range of the pin head 30
has a wi dt PPIRESS i heRRAN aF THPROEE AMkehoineLriet (fouBRFdHGe of

the holdingppditea /i IMHp cdifor @I £ e sadengiind rdtd did®aseLg al ong
the direction of novenent of the table 10) which is set to be half a length
[err] of tHMEPidtR%erPl3%Poperation, the table 10 is first noved to a set
position [er] as shown by a solid line in Fig. 6 so 12 that the hol ding
plate A and the |d§m§>l ate B are set on Hﬂﬁag scqpipbort menber, 22 Theareafter,

the table 10 is ve Ogpparatus or pus components.from

: ‘first holding plate into a second holding plate through a
spacer, said first holding plate haﬁing a number of through
holes for resiliently holding said éhip components, said
second holding plate having a number of through holes
corresponding to said through holes of said first holding
plate for resiliently holding said chip components, and
said spacer defining a clearance between said first and
second holding plates, said apparatus cbmprising:

a pin head for upwardly pushing said chip components
from said guide holes into said through holes, said pin head
having alnumber of uprightly directed press pins
corresponding to said through holes of said first and second
holding plates;

a support member for supporting said first holding
plate, said spacer and said second holding plate superposed
thereon, said support member being horizontally arranged
abéve said pin head and being vertically movable;

location means for locating said first holding plate,
said spacer and said second holding plate at a constant
position on said support member;

a backing Plate for pressing an upper surface of said
second holding plate, said backing plate being arranged
above said support member and having a horizontal pressing
surface; and

drive means for vertically driving one of said backing
piate and said pin head. |

13. An apparatus in accordance with claim 12,.wherein



a flrst rr] so that the conponents C in the guide holes
‘Terr] di Eﬂﬁm MM@,! ar half of the guide plate B are pushed into the
hol di ng pfate A ns 33. Then, the.gble 10 is further noved to a
second press position [err] so that the C nents C in the guide holes

[er] distrisbddegPaces fisoAPrmelf byf at Pdagei #dthl at shpckpessushedtient o t he

hol di ng pl 2h@nAaby ehlg@ hPbES e%%h B@ers%afat Qhipt RRmbBRkAtL0ahd hukt her noved
to an di scharge position kerr O as to take out the holding plate A from

the tabl e PBeTHAYs largeratdanpbelesodiséripPyuted,rapaged o ?Hléyﬁﬂﬁéérs 27"

for releasbmg isheonat hiond iwge am%gs 24a, 24b and 24c. After the hol ding
plate A is taken out, the table 10 is again returned to the set position

[err]. In place of naklng t he di scharge position [err] separately, the set
position [err] mmy amawla\teta:s tikne adicortdange wdtht icdailR 12l,nwhkireicase,

t he af orenent.ioned c I|nd e r n aIf of the

. conponent s 5& grguﬁwgééege% %I%'ng gﬁa?§§ gtwgﬁe ?’ne ®as

her ei nabov @ idesdbuted, rﬁmgesoﬁossuuléIuGtredub@ea0hdabqlﬁp@se@1@¢eShe
holding plate Ain a single press operatlon to reduce power for driving

t he
15. An apparatus in accordance with claim 12, wherein

said support member is slidably movable along guide
shafts which are vertically fixed to a table and is urged
upwardly by a spring to be in contact with a lower surface
of said table.

16. An apparatus in accordance with claim 15, wherein

said table is horizontally movable between a set
position and a press position,

said first holding plate, said spacer and said second
holding plate are placed on said support member at said set
position, and o

said backing plate is arranged above said Press
position and said pin head is arranged under said press

position.
‘17. An apparatus in accordance with claim 15, wherein

said table is horizontally movable among a set
position, a press position and a discharge position,

said first holding plate, said spacer and said second
holding plate are placed on said sﬁpport member at said set
position, o

said second hdlding Plate is'discharged from said

X3
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pt'n head 30, and to miniaturize the press unit. Even i

‘the holding plate A is changed, the sarre pi n head 30 \(;ﬁlmﬁ E ml§ jﬁm
the pitches of the through holes [err] ang«he width ate
A are the sanme. In other words, the pin h'd&d 30 has high flexibility with

r espect toS§P?ér§fm?méeﬁoB&|ﬁglﬂléﬂéQharBF PPsisigpsspbde to press the
conponents C towakd BE%kﬁﬂhd;pﬂQtlé' alse A rlaige@ B¥vobBeshiasprRisds 33, the

|l ength S2 of the holdin not be integral tines as long as the

| engt h [erPFséFlPﬁeaBﬁnsﬁéédPl@upqag FFeéFfaeﬁﬁﬂgBQSFé saddoB&rRES on for
i nserting theieqaponents C fromthe 13 guide plate B into the through
holes [err] of the holding plate Ais now described with reference to Figs.
10A and 10B. First, when the table 10 is at the set position [err], the
setting nechani 485 24a, apparattis?4n acedrdated wdthecdpdmed2)y whiseein
cylinders 27.. /At this tine, th ui I i_n h cQupQnents C are
al r eady re@gﬁée °§ﬁalPHemﬁ &I%&g sq%ep %P%rs bgqn% fH ¥ed" O

upper surface of Sald support member for stopping

perpendicular palrs of side edges of said first holding
plate, said spacer and said second holding plate, and
setting means being provided on said support member for
pushing said first holding plate, said spacer and said

second holding plate against said side stoppers.

19. An apparatus in accordance with claim 18, wherein
said setting means comprises:

setting members which keep in touch with remaining
pairs of side edges of said first holding plate, said spacer
and said second holding plate; and

urging means which force said setting members to push
said first holding plate, said spacer and said second
holding plate toward said side stoppers.

20. An apparatus in accordance with claim 18, further
comprising releasing means for removing pushing force of
said setting means.

21, An apparatus in accordance with claim 17, wherein
said location means comprises:

side stoppers being fixed on an upper surface of said
support member for stopping perpendicular pairs of side
edges of said first holding plate, said spacer and said
second holdlng plate; ,

setting means being prov1ded on sa1d support member for
pushing said first holding plate, said spacer and said
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pt'ate A wi t hout conponents are superposed on the suppor, n,
the cylinders 27 cancel their forces so that the setti jﬂﬂfﬁ“‘@!llﬂﬂ“\mﬁed
by the spring 28 push the plates A and B, 3ward t he st S a, 23b*and
23c, wherebg/ the. plates A and B are accu {Ig/.%ocq% ed on the prescribed
posi tion ofS39RP% i & AE2RT SF1%5 11 HS THAY =0 I fTHF I the
first press positelmadiorg |mests timt fdmeoyimes pyshisnB X aree |oft ataeidi

straightly under i J ] . 1 he i I X e
pressi ng susr%rkaclenégﬁ eo‘%% gagr%;lc%svn:lgfép({ alfegg]?;&%]ss %glt)ﬂc gsteeetg %%aﬁgﬁ? %/H;bsoilled t he
hol di ng pl atissdharge PasationFi g. 10A. The backing plate 3 is downwardly
noved by the cylinder 4, so that the pressing surface 3a of the backing

plate 3 presses the upper surface of the holding plate A thereby the
hol di ng pl ate A 2dgetMeraRparatdee HuiarCHr TRRCS Wukeh tHlea gw podr tWhaaier 22

are noved dowweddve mdihsMdwiteadl Pl Er SPTESEE DL Vi gith 54! dp downvar d
novenent of the support nenber 22. Then, the_|ower surface of the guide

pl ate B corfd®l nid! rRﬁﬂﬁﬁ%PQxﬁﬂ%ﬁﬁcﬁwQ¢l%?ﬁﬁlﬁﬁﬁ#l%ﬂnﬁ%ﬁﬁ?ﬁﬂr9§ﬁﬁ%tripper
plate 34, sgnidaippde QeSS dis SBidr LRIV g erdesl in wrdde to
Stripper plcfgwenv?élfdl-r;em \;eesssafé nsseg’g’nd holding plate together with said

spacer, said first holding plate and said support member,

and thereafter said press pins pass through said support

member in order to upwardly push said chip components from

said first holding plate into said second holding plate.



pass through the small diameter portions [err] of th uide plate Bto
‘enter the large dianeter portions [err], thereby pusﬁ!&,ﬂl’ﬂi"ﬂﬂmn ts C
into the through holes [err] of the hoIding plate A ¢ P ouE .1l8bi nce
the flanges 33a of the press pins 33 are sépported by the hori zoit af

surface 3la of the pressure receivi ngp |l ate 31, the conponents_C are pushed

into the through 31 e} e@PPaRAtNS o PE r‘F‘?Pétﬁﬁr?%ir{%eabaEH‘ﬁﬁle&t B are
nmoved downward. Therts t ke icidigbuyd B € froml4a3 plepalityt hef | QyeErdingn t

position when the stoppers 6,cone ipto contact wth the stoppers 7.0n the
init body 1. In GPRACIERGs, 1B neanet TR dISHBRF sidhpdt s SARPEPIM e ( he
i nsertion depth ghluiel foyrpofiericlding hkoeatiens time daskcondplmembesr; s
upwar dl y ved by | 4 { he support nenber 22, the plates
A and B a% t he s?%?%p%ﬂyé)?%ﬁésBQO%{:;%{%W@I |y moved up by repul sion of
the springs 21 and 37.fi¥sermedns fausyereiyisg arsaddtsecord mempex hin gui de
plate B, the stripde{<@@l®ith a said first member so that the holding

' _locations in the two members align with each other;

second means having a plurality of projections
10 upstanding therefrom at locations corresponding to the
holding 1locations in the first member, said
projections being adapted to be fitted into apertures
in the first member which communicate with the holding
locations therein and to bear against parts held at
15 said holding locations for urging the same therefrom;
and
third means for effecting relative movement
between said first and second means so as, when a said
second member and a said first member are received at
20 said first means, to cause said projections to enter
said apertures for urging parts held in the holding
locations of the first member to be transferred to the
holding locations of the second member.

24. An apparatus substantially as herein described
25 with reference to the accompanying drawings.



34 i's .éepar ated fromthe guide plate B, and then the support nenber 22
‘cones into contact wwth the | ower surface of the table 10. Thereafter, the
pressing surface 3a is also separate@iﬁwnnthe holdlng plate A to return

to the posAgé |
conpl et ed -a

second pré§§ﬂ&&§ﬂnQﬂ1Qﬁﬁqu&QLQ%WMW out a second preSS|ng oper ati on

simlarly. to the vfé:ftsn.tcaﬂrﬁrsﬁid%bq%ersft‘fﬂﬁa}t ThRa tier moh*h@.efdatzlne al0 is
noved to the di sch Eié%a position [err], "so that only the ding plate Ais
t

taken out ¥aRdMt RO te 2 QUide Pdatieednd & hodidin Pda&ee&rreoé@a&%itl ng
step. Sinch tHE sC FappR &neﬁb%_r:e hqmt wltdtéw%r@d%ch&artequ dowaveal y

macer i al (i (A% HSHRARS K ATRHnS AR Ao d o BRI dTERA a an
angl e of [prates t‘ﬂmmr’q}mm @ta:ppem:sat eRealietals imlge ctyrldoel evat er| al on
gnmqtst L\g?r%ﬁte % (flps%lgpo :E‘raletétrﬁ%%‘eg vacé‘t%%(r} Sﬁ‘% d%’% %e_l'saqer etur ne:jst o .
the set pdiadesh qrerard tekene qute fpamichs a&@@nts mb@rr-outA fhasitinge tabl e
10. plate which is arranged above the support member is

downwardly moved to integrally press down the holding

plate, the gﬁide plate and the support member, so that a

number of upright press pins arranged therebelow upwardly

push chip components from the guide plate into the holding

plate. Since the holding plate is prevented from

deformation by the backing plate, dispersion in inserting

depths of the chip components is reduced.

(Fig. 1)



A-net hod of transferring chip conponents C, which are coated on one ends
‘thereof with electrodes [err], fromthe holding plate A to another hol ding
plate A is now described with reference to Figs. 11A and 11B. 15 First,
the holding plate A upwardly hol ding the conponents C which are coated on
upper ends thereof with electrodes [err], a spacer D and another hol ding
plate A w thout conponents are superposed in this order on the support
menber 22 of the table 10 which is in the set position [err], as shown in
Fig. 11A After the holding plates A and A and the spacer D are superposed
on the support nenber 22, those jigs A, A and D are pressed agai nst the
side stoppers 23a, 23b and 23c by ti#g setting nechanisnms 24a, 24b and 24c,
to be located on a conl;_s.t t position. Thereafter, the table 10 is noved to
the first press positimﬁ{ner]r]. At the first press position [err], the
conponents C are
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transferred fromthe through holes [err] of the lower holding plate Ato

‘t hrough holes [err] of the upper holding plate A' by the press pins 33,
simlarly to the inserting operation (see Fig. 11B). After half of the
components C are transferred to half of the through holes [err] of the

hol ding plate A", the table 10 is noved to the second press position [err],
so that the remaining half of the conponents C are transferred to the
remai ni ng hal f of the through hol es [f;}g] by a simlar operation. In this
way, the conponents C wth electrodes on one ends are transferred in the
af orenenti oned manner into the holding plate A", which holds the conponents

C wth the other ends downwardly pr8| ecfed therebl ow. Then, the hol ding
plate A" is carried FIG@h2 el ectrode‘coatl ng step $& that the projected

ends are coated with el ectrode materi al a—-well-hnown nethad Al t hough
the pin head 30 is fixed at a constant/pasitien—whBe—the-bs kjfs plate 3
is downwardly noved $o0 as to carrg 5-0%§i3:otigiig “dBerati ons /'t felg, |
af orenenti oned enbodi ment, the back ¢c= fFay alterpdifvely fiked at a
constant position while pi n héad SIF gérdly nov&d
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to carry out pressing operations. In this case, the support nmenber 22 may
‘be rendered vertically novabl e al ong upward novenent of the pin head 33, so
that the upper .surface of the holding plate A which is supported by the
support nenber 22 is pressed agai nst the backing plate 3. Thereafter, the
conponents C are upwardly pushed by the press pins 33 to be inserted in the
hol ding plate A The structures of the holding plate and the guide plate
enployed in the present invention are not restricted to those shown in the
enbodi ment. Further, the chip conponents are not restricted to those of
squar e- pol e shapes, but the present invention is also applicable to
conponent s havi ng col umar shapes. Alt?@ugh the present invention has been
described and illustrated in detail is cIearLy under st ood that the sane

is by way of illustration and exanple only and is not to be taken by way of
limtation, the spirit andfFs&@pé of t he present |nvent|on being limted
only by the terns of B

c b1-

b~ NN QS bz
bs b3
FIG.5
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the appended cl ai ns.
-chi p conponents
havi ng a nunber

conponents, said gui

to said through hole
a pin he
gui de holes into sai

.

conpri si ng:

uprightly directed
hol ding plate; a su
hol di ng pl ate super
arranged above said
for locating said;g

i

1

a qgui de pl at4r/é n

hrnugh hdles, said pin head._havi

VWHAT IS CLAIMED | S: 17 1. An apparatus for pushing

to a hol ding plate,

said holding plate

I e
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27a.
27

5S pi ns corresponding to said thi

bd t her eon,

menber for supporting said gui
sai d support nenber |
head and bei ng vertically noval
pl ate and said
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P3(SECOND PRESS POSITION)
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rough hol es resiliently hol ding sajd chip

te1pl ate having a nunber of guide yes] correspondi ng
s for recei onent sai d appar at us
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holding plate at a constant position on said support nmenber; a backing -
pl ate for pressing an upper surface of said holding plate, said backing

pl ate bei ng arranged above said support nenber and having a horizontal
pressing surface; and drive nmeans for vertically driving one of said
backi ng plate and said pin head. 2. An apparatus in accordance with claim
1, wherein each of said guide holes iz/%rovided with a |arge dianeter
portion opening at an upper surface of“said guide plate and having a
cross-sectionalFdize/sufficiently large to recei ve one of said chip
conponents, and with a small dianeter portiognextending fr a bottom of
said |large dianeter portion to a | ower surfaé of said qui pl ate and

i r0S$-sectional size

havi ng a cross-sectional g
of each of said chip compgne[t M bﬁzfassed
t hrough by one of said s R
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préss pins. 3. An apparatus in accordance with claim1, wherein said
Support nenber has an opening | arger than a holes- distributed range of
said holding plate. 4. An apparatus in accordance with claim1, wherein
sai d support nenber is slidably novable al ong guide shafts which are
vertically fixed to a table and is urged upwardly by a spring to be in
contact with alower surface of said table. 5. An apparatus in accordance
with claim4, wherein said table is horizontally novabl e between a set
position and a press position, said guide plate and said holding plate are
pl aced on sai d support nenber at sai ®/Set position, and said backing plate
I s arranged above said e& s Qosition and said pin head is arranged under
said press position. 6. ‘A aﬁgaratus in acgmggance with claima4, wherein
said table is horizontally novabl e anong a~Set position, a press position
and a discharge position, said guide plate and said holding plate are

pl aced on - 241 . :
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sard. Support nenber at said set position, said holding plate is discharged
-from sai d support nenber at said discharge position, and said backing plate
i s arranged. above sai d press positiaﬁsand said pin head is ‘arranged under
sai d press positiong/G. pOpparatus in accordance with claim11, wherein
said | ocati on neans has side stoppers belng flxed on an upper surface of
sai d support nenber for stopplLss ~0f side edges of said
gui de plate and said hol di nd \ it provi ded on
sai d support nenber for pus

ol ding pl ate

agai nst sai d side stgppergg 8. An apparatus I n accordanbe with claim?7,
wherein said settlngK&fans ich keep in touch
with remaining pairs Qi _sid /ﬁ/ _ ¢ sai d hol di ng
pl ate; and § ' . NN v L w iy
ANNNNE 55 AN\ A N-—B
: //}//A] \\22 - A
a ) .
22 '/.:::/47127 yrEs praan rra || 282N M’
21 ! ’
I
20 : 37
L 35
d7/ s
36 1
FiG. 108
- 3a |
IO = _ O
j\ 3
& § A
/ oK
20 _ NN B
@ : ///[,/ 777 E’Q ;)}3 | 3 . 34
z “liby, 33
PITTA JL/— Ll |
30
B
|
LN
_—
This Sheet Has Been

T



S urgi ng means which force said setting menbers to push said guide plate and
said holding plate toward said si @e(f%toppers 9. An apparatus in accordance
“wWith claim7, further conprising releasing nmeans for renpving pushing force
of said setting meansgy40. /A apparat us jo-accordance wi claim6, wherein.
said | ocati on neans conprises: Ssi ‘W% n_an upper
surface of said support member for ORDNNY REY DS rs of side
edges of said guide plate and said hol dyng pl ef ed1se¢'t| ug nmeans bei ng
provided on said support ne r fop—ps : , e-@nd said

hol di ng pl ate agai nst said rsﬁ?e st o"( % ""'r ‘*‘: fiAag.Areans for
renmovi ng pushing force of saiy{ set g

‘de sai d set
position and said di scharge ‘\s spr dance with
claiml1l, wherein said drive \“ R)

f“‘n
of said holding plate in orderJ

'ku“'quv vl pl ate so
that said pressing surface o S ALY upper surface
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downwar dl y nove said holding plate together with said guide plate and said
.support menber, and thereafter said press pins pass through said support
menber in order to upwardly push said chip conponents from said guide plate
into said holding plate. 12. An apparatus for pushing chip conmponents from
a first holding plate into a second hol ding plate through a spacer, said
first holding plate having a nunbei gf t hrough holes for resiliently
hol di ng said chip conponents, said é cond hol di ng pl ate havi ng a -nunber of
t hrough hol es corresponding to said through holes of said first hol ding
plate for resiliently holding said chip conponents, and said spacer
defining a clearance between said first and second hol ding plates, said
apparatus conprising: a pin head for upwardly pushing said chip conponents
fromsaid guide holes into said through holes, said pin head having a
nunber of upright!lyFd@ected press pins corresponding.to said through hol es
of said first and second : '
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hol'di rg pl ates; a support nenber for supporting said first holding plate,
sdi d spacer and said second hol ding plate superposed thereon, said support
menber being horizontally arranged above said pin head and being vertically
novabl e; | ocation neans for locating said first holding plate, said spacer
and said second holding plate at a cgzitant position on said support

menber; a backing plate for pressing upper surface of said second
hol di ng pl ate, said backing plate being arranged above said support nenber
and having a horizontal pressing surface; and drive neans for vertically
driving one of said backing plate and said pin head. 13. An apparatus in
accordance with claim 12, wherein 21 said spacer is fornmed by a plate
with a thickness shorter than a | ength_of each of said chip components and
has an

ST This is the replacement sheet
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openi ng larger than.hol es-distributed ranges of said first and second

+hel ding plates. 14. An apparatus in accordance with claim 12, wherein said
support nenber has an opening | arger than holes- distributed range of said
first and second hol ding plates. 15. An apparatus in accordance with claim
12, wherein said support nenber is slidably novabl e al ong .gui de shafts
~which are vertically fixed to a tabﬁégand is urged upwardly by a spring to
be in contact with a lower surface of said table. 16. An apparatus i
accordance with claim 15, wherein said table is horizontally novable
between a set position and a press position, said first holding plate, said
. spacer and said second holding plate are placed on said support nenber at
said set position, and said backing plate is arranged above said press
position and said pin head is arranged under said press position. 17. An
apparatus in accordance with claim 15, wherein.said table is horizontally
nmovabl e anpbng a set FIG. 4
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position, a press position and a discharge position, said first hol ding
plate, said spacer and said second hol ding plate are placed on said support
menber at said set position, said second holding plate is discharged from
sai d support nmenber at said discharge position, and said backing plate
‘i's arranged above said press positign.,and said pin head is arranged under
sai d press p%&l . 18. An appar at 8in accordance with claim 12, wherein
said locatio Aeans has si de stoppers being fixed aop—an-upper sur:f aces of
sai d support nenbef—for stopping perpendlcular pai r's—gfi-sd de edges of said
first hol ding platj, |said spa ‘mgqu ngo nd holc’mo pl ate, and setting
nmeans bei ng provi dedjon said pport ne or pushl said first holding
pl ate, said spacepH-ahd-sai-d—sécond- sai d side
stoppers. 19. An #pp%ratus I n accordance with cla|n1j erein
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§aid;setting means conprises: setting nenbers which keep in touch with
remai ni ng pairs of side-edges of said first holding plate, said spacer and

sai d second hol di ng pl ate;
menbers to push said first holding plate,
hol ding plate toward said side stoppers.

and urgi ng means which force said setting
sai d spacer and said second

20. An apparatus in accordance

with claim18, further conprising relﬁé%ing means for renoving pushing

force of said setting neans.
L,ON means conpri ses:

wherein sal d F06™

21. An apparatus in accordance with claim17,
si de stoppers being fixed on an

ai d support nenber for stopping perpendicular pairs of

side edges of said first holding plate, saj@ spacer and égid second hol di ng

pl at e;

setting neans bei

first holding plate, sa
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second hol di ng pl ate agai nst said side stoppers; and wherein rel easing
‘means for renoving pushing force of said setting neans are provi ded beside
said set position and said discharge position. 22. An apparatus in
accordance with claim 12, wherein said drive nmeans downwardly drives said
backing plate so that said pressin%ﬁsurface of said backing plate presses
sai d upper surface of said second Bding plate in order to downwardly nove
said second hol ding plate together with said spacer, said first Kol diag

pl ate and said support nenber, and thereafter said press pins pass through
sai d support nenber in order to upwardly push said chip conponents from
said first holding plate into said second hol ding pl ate. 23. An
apparatus for transfqpybnqga plurality of parts sinmultaneously froma
plurality of holding 10cations in a firs23fenber to a corresponding
plurality of holding |ocations in a second nenber, 5 sai d appar at us
conpri si ng:
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first, neans for receiving a said second nenber in registry with a said

fitst menber so that the holding locations in the two nenbers align with

each other; second neans having a plurality of projections 10

upstandi ng therefrom at | ocations corresponding to the holding |ocations

in” the first nenber, said projections being adapted to be fitted into
apertures in the first nmenber whic ommuni cate with the holding | ocations
therein and to bear against parts hel'd at 15 sai d hol ding | ocatimns

for urging the sane therefrom and third neans for effecting relative
novenent between SaGd f@PKst and second neans so as, when a said second
menber and a said first nmenber are recei ved at 20 said first neans, to

cause said projections togeRte] a8 oryrging parts held Ln the
hol di ng | ocations of the ﬁ : G ‘% ®a the hol ding

| ocations of the second neEMDRL N\ X S bN antially as herein
descri bed 25 -m’th]@gference to the acconpanyi ng draw ngs.
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