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-1- _ A TRANSFER APPARATLQ?(:C\ P ONENTS

- Background of. the I nvention Field of | pyention

This invention relatestoatransfer r{;arzﬁ.u; ) trg@fer s oni p
conponents 5  such as chip-type elec I ¢ conmponentS from one cdnveyi ng
medi um t o anot her conveyi ng rredl um while separating the chip
conponents from one anot her. . Description of the Related Art
Conventionally, a chip conponent is transferred to a recess provided in the
peri phery of a rotor froma parts feeder. After perform ng the neasurenent
by 10 rotating the chip conponents |2term'ttently and by rragw ng the

chi p conponents within the reces the chip co 0

transferred fromthe rotor to a carrier tape 'ﬁ‘é%ﬁ"h &3 onents
are provided on the carrier tape. Such a separating conveyor

apparatus is disclosed.i ] 57071, for
exanpl e. Zwﬁﬁ%@fﬁﬁwséﬁla’aﬁﬁaﬁw a feed zone
of the parts feeder does 15 not rotate. The rotor needs to be st opped
when a chip conponent is supplied to the rotor. Therefore, the rotor
needs to be rotated interm tt &ackgropatdaf tholmiention . Simlarly, the

carrier tape is_driven intermttently. However, if a rotor
requiring bt ep Fisldef®e INentioBy, there is a limt on how fast t he

transfer vel oci t chani sm
1720 © is aif FsUReRBE s 108 ARASEerdtY Piich ManfR R ¢ RRnsE

pi eces/ m rguchyak @BMLiype electroniclcbfipbiéit from dreceBvelingPmedihf tolapo@ep! i ed to a
driving nechanismevery tinme a one-pitch step rotation is perforned.
For this reayeyinganstiwonyhile depazating thy phipdompongpts from onerapothani sm i s
required. Additionally, in the conventional conveyor there is a problem

2. Description of the Related Art
Conventionally, a chip component is transferred to a recess provided in the
periphery of a rotor from a parts feeder. After performing the measurement by
10 rotating the chip components intermittently-and by maintaining the chip components
within the recess, the chip components are transferred from the rotor to a carrier tape
and the chip components are provided on the carrier tape. Such a separating conveyor
apparatus is disclosed in Unexamined Japanese Patent No. 7-157071, for example.

In this type of the separating conveyor, a feed zone of the parts feeder does
not rotate. The rotor needs to be stopped when a chip component is supplied to the
rotor. Therefore, the rotor needs to be rotated intermittently (step rotation).
Similarly, the carrier tape is driven intermittently.

However, if a rotor requiring step rotation is used, there is a limit on how fast
the transfer velocity can become. For example, using the conventional mechanism it
20 is difficult to perform a high-speed transfer more than 2000 pieces/min. Moreover,

the inertial force of a rotor is applied to a driving mechanism every time a one-pitch

step rotation is performed. For this reason, a strong and large type driving

mechanism is required. Additionally, in the conventional conveyor there is a problem
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that an oscillation is generated whenever the rotor stopped. Especially, in

“order to performmul ti ple nmeasurenents of the chip conponents, when
using a |l arge-sized rotor, the above nentioned probl ens becone
remar kabl e. ‘ Obj ects and Summary of the
I nvention 5 An object of the present invention is to provide a
transfer apparatus of the chip conponents, wherein a high-speed
transfer is made possible conpared to the conventional step rotation
mechani sm and a driving nmechani smcan be nade sinple and

smal | -si zed such that the generation of ,oscillations is |ess.

In order to achieve the above descri bed“objecti ves, Z\e es FEISEt I on
10 provides a transfer apparatus of chip conponent Eonr %loﬁ
transfer side conveying disc provided with a plurality of cavities

for containi ng chi

onents one one, id plurality of
cavities bERhan ﬁf"dﬁ?tl%’d SEneIEisd WhsneveR ﬂm%gwmeﬂn%éaf&ﬂy, In order Kar j pher al
: t
Pot i pr b IR @S btk b ien  SFURYHI e Shabent, BLEABLAE kkeBlsfigaconV ey N9

conponent sraor; thy aidve memivaed problens becahietrgmatkablyi ti es be| ng provi ded at
equal pitch intervals in said transferred side conveying nedium a
driving neans for driving contlnuously t he transfer side conveying
disc and the transferred sig ' [, E&E synchroni zati on,
‘enabling that the cavities yi ng di.sc oppose

to the cavities A9 otjéiR dfﬂa-r?@wni ﬁﬁ/eﬁu&?xsﬁtﬁ rp\f@mas ARéeLABpathnis\6F Bt @RSt
position 20 betmeen th ransfer side conveying disc and the transferred
si de conveywmgomm iwherein a high-speed trangferischade mmgbrmpal‘@ @ ther the cavity
of the transfer e con

i t t hat
the cavi tyCoAvenrian rsaensrpé?%é?%ég%wémgdmtg tpachSRl B 2ah bf Fade simple, o
cavity of Eﬁ'@sﬁlﬁﬂ@%& Ish@fhsd §e gﬁﬁél“iﬁaﬂ Bﬂﬁﬂﬁh’dﬂg lﬁ"l&ﬂ synchroni zation in the

cl osest position between the transfer si conveying disc and the
transferred si dén order to achieve the above described objectives, the present invention

10 provides a transfer apparatus of chip components comprising: a transfer side
conveying disc provided with a plurality of cavities for containing chip components
one by one, said plurality of cavities being provided at equal pitch intervals in outer
peripheral portions of said transfer side conveying disc; a transferred side conveying
medium provided with a plurality of cavities for receiving the chip components one by

15 one, said plurality of cavities being provided at equal pitch intervals in said
transferred side conveying medium,; a driving means for driving continuously the
transfer side conveying disc and the transferred side conveying medium with
synchronization, enabling that the cavities of the transfer side conveying disc oppose
to the cavities of the transferred side conveying medium in the closest position

20 between the transfer side conveying disc and the transferred side conveying medium.

The chip component held in the cavity of the transfer side conveying disc is
driven continuously so that the cavity of the transfer side conveying disc is opposed to
the cavity of the transferred side conveying medium with synchronization in the

closest position between the transfer side conveying disc and the transferred side
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- 3- conveying nedium Thus, there is little relative velocity
*between the cavity of the transfer side conveying disc and the
cavity of the transferred side conveyi ng nmedi um and the chip

conponents can be snoothly transferred. Specifically, according to the
present invention, the transfer side conveying disc and the transferred

si de conveying 5 medi um are driven not intermttently but continuously.
Therefore, high-speed transfer i s possible and the generation of
oscillations can be suppressed. Further, the driving mechanismis ™
sinplified conpared with the mechanismin driving intermttently,

t hereby reducing the size of the apparatis. | n oPAEENTo
transfer chip conponents, air may be injected from t heAy Bk Ner01837842110
conveying disc, or air may be sucked fromthe transferred side conveying
medi um Mor eover, gravity may be used for transferring the chip
conponent sconveying medium. Thush chepe ésslitrie rélatrenvadlagitydretweanabe aatityaofsther

appar atus of chip,conponent wherein the transfer side conyeying
dise is o UpRERAde Comeying s ke SAFPLekibe FrERERed side conyeying BRIl o a
hori zont al ' yi @l ' : ring 15
i e havi nges i pAFolet® ChirRlonsy Faatanuey SPERLAD, alcRuRE R 1
conponent sprdsé invention, (eaoansfer salen®npeying discl afid di ieansfennred sideainatying de to
an outer radial side _on the surface ., of the scattering disc and being
ext endi ng mediume areadai yanarot dRteFrRistentiy et contigpanslye o hkgionyy high-speed draggfer

wherei n an.incline | Al t POoril f catter. di sc
' tho. i BoesinE gl bERteafib PGl BHESon BE RS B oAb

medi um | NpfdBAnian i@ PiRglified Tomphred wit &1t redhEivAIin @rively ifreeANRAapNt S are
thrown into the scattering disc in a disorderly mass, those chip
gorrponentfstl};;reb)gmdrlgnsgm azglofampmgms. of F[}ﬁ S(r:]atte[i ng di S]? t .
ecause of its incljnation. accordance w e.ro i on,o .
Scattering di sc Hgrigtip eitet BngoRpRRRY, ottt b it deon! e frahftet side e
scat t g i NQ cGhRR¥ESdiRd brlit ARG belstcliddcs

the tralfée il GdddiReyidh fidiRn- 1N @
case of the chi'p "conponents having a 505m © r?act angul ar-parg)z'all ?éf@tﬁ)‘?‘ged

shape, if Mereovelt grafitytthay be ataddior ngnsferimgahe shipebrripondnts.

The present invention provides a transfer apparatus of chip componeats
wherein the transfer side conveying disc is disposed so thart the upper surface thereof
is inclined to a horizontal surface, and the transfer side conveying disc is a scattering

15 disc having a plurality of scattering grooves for aligning the chip components, the
grooves being provided from an inner radial side to an outer radial side on the surface
of the scattering disc and being extending to the cavities of the transfer side conveying
disc, wherein an inclined highest or near highest portion of the scattering disc is in the
closest proximity to the transferred side conveying medium. In such an apparatus,

20 when a number of chip components are thrown into the scattering disc in a disorderly
mass, those chip components are gathered to a lower part of the scattering disc
because of its inclination. In accordance with the rotation of the scattering disc, a part
of the chip components fall down into the scattering grooves and aligned in the

predetermined direction. In a case of the chip components having a

[38]
(W]

rectangular-parallelepiped shape, if the width of the scattering groove is set to be
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-4- | arger than the shorter side of the chip conponent and
*smal l er than the | onger side of the chip conponent, the chip
conponents can be aligned in the |ongitudinal direction wi thin the

scattering grooves. Since the scattering grooves are forned to be
continuous fromthe inner radial side to the outer radial side of the
scattering disc, the 5 probability of the chip conponents falling into
the scattering grooves is high. The chi p conponents whi ch have '
fallen into the scattering grooves slide to the outer peri pheral end
portions of the scattering disc by gravity and enter into the %gvi I_es
thereof. Wen the scattering groove is rotated upwards,, the chi E%mﬁonents
slide downward (in the central direction) by gfavil%- NuQsthid t he
chip conponents held in 10 the cavities are left. In this way, since the
chi p conmponents_ separ at ed oneyP%ﬁone are transferred to the cavities

of the tralfsgerthay s hertehide chiPGRomacReRiAnd iSHiglierothem the longer sidgrefsent

the " el KRR, Tt Ll SBRoRAR O U Bfthe L BRI RLTAL R 11

The pr esemviﬂhit\/ﬂi&tsicmmfgo%:bd&s. Siniceahs §QterP gfoabessare forgiddaotenponent s 15
wherein the cavities of the transfer side conveying disc hold the chip

conponent sc¢tinuous froms thetinger sadialsidenigrihe peter radinl sisterns Massoattpning dise, the

outwardly fr he ter..peripheral... . surface of the .transfer side
conveyl ng BIRbLY, of s b FORPRIBNg e imo i adineneroovs i B fre *' ©
conponent s cRipeonipdnens Wiich hdve Rllendn@akt sdarefing BoovER§RI=ab tid Sgeconveyi ng
disc to the cavity of the transferred side conveying nedium the
chi p conpopezipleral ehd portionst of thOscattenngy dist by graviny raad gnten kitn ghet tayitesansf er

snoot h. The present inventi.on provideg.a transfer apparatus
of chip coffissrint When the scag‘ﬁg}gegrﬂo*fq.lxé r???ﬁé"ﬂ’gpﬁf&dmﬁ E?fﬁmpﬁgslﬁgdi umis

sk b1 AR et Budon byl oy e Ay pnetiatpg? o
t r anst@r r edhestoériescany &ft. nin tresdwvaynsinca tisuchip aompsrentsweparatei®ne dyicng apé t he
t2 r5ansf tG; ?gzrfag;@grieg gqa, ﬁ%{'ﬁ’aﬁéie? ot (tjhiest(r:anisfserr%g E?d%%%nse%i&gh&egﬁyni ;c%oging} trZ:vethe
present invention, the transfer efficiency can be greatly improved compared with the
conventional transfer from a parts feeder 1o a rotor.

The present invention provides a transfer apparatus of chip components
wherein the cavities of the transfer side conveying disc hold the chip components in
such a state that the chip components project outwardly from the outer peripheral
surface of the transfer side conveying disc. Due to such a configuration, when the
chip compohents are transferred from the cavity of the transfer side conveying disc to
the cavity of the transferred side conveying medium,-the chip components ride on both
20 cavities, thereby making the transfer smooth.

The present invention provides a transfer apparatus of chip components
wherein the transferred side conveying medium is a rotating disc provided with a
plurality of cavities disposed at equal pitch intervals in the outer peripheral portions of

the transferred side conveying medium. In such a case, when the cavity of the

(B
(¥,

transfer side conveying disc is opposed to the cavity of the transferred side conveying
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medium at the cl osest position, quite a snooth transfer of the chip

‘conponents, |ike t he engagenent of gears, can be perforned by
setting the rotating velocity of the disc the sane as that of the
medi um The present invention provides a transfer apparatus
of chip conponents 5 wherein the transferred side conveying nediumis a
conti nuous conveyi ng body provided with a plurality of cavities

di sposed at equal pitch intervals on the upper surface of the

transferred conveying nmedium In such a case, the snmooth transfer of

the chip conmponents fromthe transfer sigle conveying disc to thg,gerf nuous
conveyi ng body is possible. As a continuous conveying *kt%bc bhJsGh, t ape
and a 10 conveying belt may be used. resent |nvent|on
provides a transfer apparatus of chip conponents mhereln an a|r

suction pat rt@é"’l: | G vi ded

each cavi tyﬂg@xﬂh}ﬂ a%g?fp @&g%gg%gﬂ{\?gt ﬁﬁgﬁggfhﬁléﬁ%&lﬁpcg\eggsgk si nce
the transf ehe engagemestf of rsf} hb@b@@eﬁ!@mﬁdﬂ? deteF thé Sorgingl Velofy dfhiRe bfsansf er
side conveying disc to t 15 cavity of the transferred side conveying
medi umi s sréeaa@aassraé@féwnw@m a droppi ng chi p conponents are
reduced or avoid afte sfer i rf.ormed, the

chi p conponent s ﬁ%ﬂfé“—‘%d‘ﬁ"f&ﬁ%‘b%ﬁ |“#e§ ai%"gﬁénﬁpﬁaﬁ% gﬁ CHip, SOMBORSNIS 5

Bri ef @escrwaéﬂeaﬂmefmhken%awe@sﬁv med; iSuPE igyggntion will
now be descri bed by way of exenpl aeryilng 20 mme?rgga?rrents ?ﬁgﬁgr@y din the
acconpanyi rgrostidediwithsa plumalithiof havities disposed at equal giich.intérvaks an theappervi ew of
an exanple of _a tr nsferferg ar at us acc&rdl to the present

i nventi on; Surface of the trans JOnYNIRE BEGH YRR £ 58y MQ%“GP“F%@ arrow

Il of Fig. ghe chip components from the transfer side conveying disc to the continuous

conveying body is possible. As a continuous conveying body, a carrier tape and a
10 conveying belt may be used.

The present invention provides a transfer apparatus of chip components
wherein an air suction path for drawing and holding chip components is provided with
each cavity of the wransferred side conveying medium. In this case, since the transfer
of the chip components from the cavity of the ransfer side conveying disc to the
cavity of the transferred side conveying medium is secured, problems such a dropping
chip components are reduced or avoided. Further, after the transfer is performed, the

chip components can be conveyed while holding them in the caviries.

Bri {pti { awi
The present invention will now be described by way of exemplary
20 embodiments illustrated in the accompanying drawings, in which:

Fig. 1 is a front view of an example of a transfer apparatus according to the

present invention;
Fig. 2 is a view from the direction of the arrow II of Fig. ;

Fig. 3 is a sectional view of a feeding portion of Fig. 1;
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Fig. 3 is a sectional view of a feeding portion of Fig. 1;

- 6- Fig. 4 is a perspective view of a transfer disc;

Fig. 5 is an enlarged perspective view of a periphery edge part of a
transfer gr oove; Fig. 6 is an expanded sectional view
of VI-VI line of Fig. 2; 5 Fig. 7 is an expanded sectional view
of VII-VIl line of Fig. 2 Fig. 8 is an expanded secti onal
view of a part of Fig. 3; Fig. 9 is an expanded view of a

part of a conveying disc; Figs. 10A, 10B and 10C are

expl anat ory draw ngs show ng the transf&r operation of tlpe hi

conponent froma transfer disc to a conveying disc; 1Q . AT gp 11
is a perspective view of an exanple of a chip corrponeﬁ‘t“;y Dkt. No. 018976-1 Fi g.
12 is a plan view of another exanple of a transfer apparatus according to.

this invention; §2d4; .. Fip. 13 is..an expanded view of a part of
the conveying di'S8: fiS gPgrspqBive view of'a transfer disc; Det ai | ed
Description of Begfent gdemahed ive i : Wol-g ow an
exanple of a tranlgf er1 apparggeugg%pscgw%ple(%?rfr)%ﬁeermhgrfé&a pa&a%f%o%%}sﬁg to the
present inygobvegn. In this exanple, a chip electronic conponent C of

the rectangul ar-paral |l el epi ped shape is used, as shown in Fig. 11. The

hei ght and igwbds an sxpanded sastional wiemopkWt-Vatise pf Higd 2w ( H=W
respectively. The | . . ey ongat Cis L (L>H L >
wW. E éct rodes ( lgaz;}g%Ega%é?éo&%%%r‘{l%"ogﬂvgo\ﬁ?ﬂgﬁﬁgglgoﬁ’t he | engt hwi se
direction of thiEigcBiipasexfp@dentectional view of a part of Fig/Be exenpl ary transfer
apparatus includes a feed zone A a conveying part B, and a package
part P, as shownFign 95 g expandediview of a pasheffe¢ongexing discwhi ch is a
Figs. 10A, 10B and 10C are explanatory drawings showing the transfer
operation of the chip component from a transfer disc to a conveying disc;
10 Fig. 11 is a perspective view of an example of a chip component;
Fig. 12 is a plan view of another example of a transfer apparatus according to

this invention; and

Fig. 13 is an expanded view of a part of the conveying disc in Fig. 12.

Detziled Description of Preferred Embodi

s Figs.1 to 10 show an example of a transfer apparatus of chip components
according to the present invention. In this example, a chip electronic component C of
the rectangular-parallelepiped shape is used, as shown in Fig. 11. The height and
width of the chip component are H and W (H=W), respectively. The length L of the
chip component C is L (L>H, L>W). Electrodes Ca and Cb are formed on both

20 ends of the lengthwise direction of this chip component C.

The exemplary transfer apparatus includes a feed zone A, a conveying part B,

and a package part P, as shown in Figs. 1 and 2. A transfer disc 1, which is a
transfer side conveying disc, is provided in the feed zone A. A conveying disc

(turntable) 2, which is a transferred side conveying medium, is provided in the

his Sheet Has Been ReplacedT: _ THIS SHEET HAS BEEN

[ REPACED




ASSITEGT A LA S N PN PRI Vi e SSlaW T AN A9/ LI L]

transfer side conveying disc, is provided in the feed zone A A conveying

“disc (turntable) 2, which is a transferred side conveying nmedium is
provided in the
-7- conveying part B. A carrier tape 3 is arranged on the package
part P. In the feed zone A, randomy supplied chip conmponents C are
I ndividually separated so as to be aligned. In the conveying part B,
the chip conponents C fromthe feed zone A are recei ved .
i ndi vidually, and processes, such as a neasurenent and a visual inspection,
5 are perforned in a conveying procegs. Only good chip conp C are
| oaded on the carrier tape 3 in the package parA;t,yPDktpﬁ;_%cf *%(Elphl p
conponents C are ejected fromthe conveying part ‘B to an'inferior
goods extraction part (not illustrated). Both the transfer

disc 1 and _th KkNg, di re: I Lvely Qrt n a

free-rotat ic§8$e§§§%néﬁ¥/ Pa %géégeri?%afﬁ ag%gg%f ‘lz)in g’lerf& |p9rti nch Wgéee[dabl e 4.
As shown i Ropd A, rafdcenly bupplied chiphdoenpbnbss CURRAHdiGuRY SPaedup ARG be MEANS
44, such as a turnbuckle, provi ded on a frame 43 installed on the

floor, so tatigned.hin thaspnyeyingoparaBgthe chipncamponents C framy the faed Zope Anare
adj ust nent neans zone Ais fixed.by a.drive

A4, The feed
Shar B0 nabEyen idividnay -andarprssres, Aith a5re medstitFucny atd  WiSREl idheBid. V%o
for cogti nlé?élgéasfﬁﬁﬁéavihwc&nb@yigg br&eﬁhaéﬂyfg%og i%gig agﬁgmkmec at®loaded pf ace of

the base 41 a own I n Fig. An outside g urrounding a part of a
peri phery ahe téxeier tapes¥ iarthelpakage pat Pr défeletivewhiphcanipontrts € zreregected The
transfer disc 1 .1s cqupled with an ,end pqortion of .the drive shaft

50, and sl ifEdB thmconysying part & iy smmingeriar goods extractien park &uok fllusiigiedbyer, t he

conveyi ng part : A 5 : ' .1 h a
rive) shart 52 el Fadst b T ald e RN a8 2 apg respecubUShclih)
notor 53 f of fre@pdtatingOstate Widlbdses 8D ahd142 dh ia\Ragonally ineBnedtaBleCioNse¥hdign B sc 2

is coupled wi th an end portion of the drive shaft 52, and slides on
t he upPer dHief Acthedtble hds pepported by an adjmstment means 44, such ag yurnbuckiexanpl e, as

shown by anpr%\rr{dg ogfa tﬁrgé 4? insrtati'l%d LR ;]c%r, %I(ID fat %nei i%cl?r{aiti\ég rzlngie can be
adjusted by the adjustment means 44.
The feed zone A is fixed by a drive shaft SO passing through a central part of
the base 41, a motor 51 for continmuously driving the drive shaft 50, and the upper
15 surface of the base 41 as shown in Fig. 3. An outside guide 6 surrounding a part of a
periphery of the transfer disc 1 is provided with the feed zone A. The transfer disc 1
is coupled with an end portion of the drive shaft 50, and slides on the upper surface of
the base 41. Moreover, the conveying part B, as well as &e feed zone A, are
provided with a drive shaft 52 passed through the central part of the base 42, and a
20 motor 53 for continuously driving the drive shaft 52. The conveying disc 2 is coupled
with an end portion of the drive shaft 52, and slides on the upper surface of the base
42.
In this example, as shown by an arrow of Fig. 2, the transfer disc 1 is driven
in the direction of an anti-clockwise rotation. The conveying disc 2 is driven in the

25 direction of a clockwise rotation. Synchronization is made and the continuous drive
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in the direction of an anti-clockw se rotation. The conveying disc 2 is

“driven in the 25 direction of a clockw se rotation. Synchronization is
made and the continuous drive
- 8- of both discs 1 and 2 is performed so that the
circunferential speed of the discs may becone identical, and that
cavities 12 and 21 nay ‘be aligned in a straight line at the cl osest

approach position of the two discs 1 and 2. Moreover, the carrier tape 3.is
continuously driven in the tangent direction along adjacent portions of the
outer 5 peri phery of the conveying disc 2. Synchronization is made and

t he continuous drive of this carier tape 3 and the con TRy Tdi sc 2
is performed so that a circunferential speed ofAThEkcHprQ1EF6{Hpe 3
and the conveying disc 2 are maintained identical such that cavities
21 and 31 correspond to_each other. . Here, the feed-zone Ais
expl ai ned iof bad ¢ises. 1 antb2 iy perfarmed §p skat the grqumfergntial spesst afthe dischaayt he

PPer 7" BEomd Heghia) B el ey a2, i b A dn SR B feab 7%
numer ous tu:?dssiz%%oach positiéf eptlr@&wahis%sq zfnﬂmﬁﬁloﬁébvfehl&hél]?ﬂﬁér apefigge of the
e g

transfer disc 1. grooves 1 extend radially froman internal
di amet er papttigwuslypdriveptisihe aagant direstion zlonghadjzaentipastions of the outer The wi dth

and the depth of each transfer.grpoye 11 are |arger than the.short, .sides 15
1 and 9 of PERBBGN| G o HBRENE st 4 S aehEoriariongs et il e, ORHBHIRE AEVE ong
side L. of this EARiez 8¢S and tR oAVding @isd2 s PlrforiieR s6 MR AGRhEremtif
supplied on the transfeer disc 1 and rotary notion is added to the

transf er dispeedlof thiaearrivr gapeohpmhtha tcon@yimg disd 2 late mnaintained identickhech st er

groove 11 by the effect of gravity. Sipnce the chip conmponents C fall into
the transf &aVijiepdyand 3l ctoﬁrégl?ﬂ\"ldd"éb"ﬂ"p@ﬁ%‘nt C can be aligned in the .

| engt hwi se 20 Irectd on : o i S ' i i hol e
shaped cavity 12H %ﬁr g}cﬁe fgg&]nz?%l ’é 1%%pr)}au8endemcc}]ﬁl. ’mmaﬁslg%ljr?ﬁ%nle%t m%al?éfﬂ;
provi ded i nhide REpériuefaye @l has & pidefehfined dmdinetiorNarpdy 6 (0 Hegred < 6

addition, in this exanple, since radial length mof a cavity 12 is shorter
t han t he | ofg90 degrees) to a horizontal surface. As shown in Fig. 4, numerous transfer
grooves 11 are formed on the upper surface of the transfer disc 1. The grooves 11
extend radially from an internal diameter part to a periphery edge of the transfer disc
1. The width and the depth of each transfer groove 11 are larger than the short sides
15 H and W of the chip component C, and are set to be smaller than the long side L.
Therefore, if 2 large number of chip components C are supplied on the transfer disc 1
and rotary motion is added to the transfer disc 1, the chip componeats C will fall into
the transfer groove 11 by the effect of gravity. Since the chip components C fall into
the transfer groove 11, the chip cormponent C can be aligned in the lengthwise
20 direction.
As shown in Fig. 5, a step hole shaped cavity 12 which can hold only one chip
component C is provided in the periphery edge part of the transfer groove 11. In
addition, in this example, since radial length m of a cavity 12 is shorter than the long

side L of the chip component C, a part of the chip component C contained by the

N
U

cavity 12 is projected from the periphery surface side of the transfer disc 1. A step n
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side L of the chip conponent C, a part of the chip conponent C contained by
“the 25 cavity 12 is projected fromthe periphery surface side of the
transfer disc 1. A step n

-9- in the bottom surface between the cavity 12 and the transfer
groove 11 is smaller than the width Wof the short side of chip
conponent C. Therefore, even if consecutive chip conponents Cin the
transfer groove 11 in a downward condition tend to nove to t he
cavity 12, noving to the outer dianeter direction is regulated by the Chlp
5 conponent C contained in the cavity 12 (See Fig. 6). An air suction
opening 13 is formed on an interfal circunference part ®ATENTcavity
12. When the transfer disc 1 rotates and the cawiy PkilNo.qddy7€$310nds
with an air bl owi ng opening 64 nentioned | ater (Fig. 7), the air
suction opening 13 is connected with a negative pressure source 14.

Ther ef or e, i e itiop awfase erweed teocavity ri@dind nhe trensfenvgrogvel Pl issodiilagwhaand

held at the 10 .ntern cunf erence sid e cavity 12. This can
brevent ¢ hEoRidEh B 3p GHestoriide of chp F?!quﬁeiécﬁL?r@ 4P VR ALCOIRERNINE 12 due
to the bl oW, f,  al oW

openi ng 19 rr% I %negmﬁ% gﬂrﬁi‘é%%concg’[:b(’%s!titla“E ?gbwnw]aorrm ﬁ})dril tgmp{o oo

peri phery eiEpEdvity U2, 2oy iy tdhéohtéﬁdﬁhﬂer(ﬂx&ctxdn Isregilated bgpke cliipa ring (See

Fi g. g A gui de r|n éf i.ch forms, a gate opening 17
maki ng> onl yomenmmc‘pcq@amed %%Gh (e iFigd)- .Aqnméu@t#wemgg%:éve 11

novabl e in el t dj S
fi xed on thé:‘q’Sep&jﬁ gsur %?:‘fe)&rpcglr %nryl?{r{ogwg cvang er d&‘ !SL[fa&rfer §ig1 )
Moreover, @Btatedsndehd LGyl dorrekpoed with a&Dait BloWin@ bpéhifg 14 Senfiorita 1906
portion of the transfer groove 11, that is on the upper surface of

t he transf éFla;lﬂécthE 2irTsveren epening i3 is CODHCthhWUh arneammm;m somrasplfce for
cont ai ni ng | rrponents f.orned, on urface of

t he transf éﬂP 5‘%9 i‘?%ice‘}*%ewp?%“ nrsqngénqq ‘Héhel%“é'ﬁoiztlﬁéhﬁ‘(ﬁ 8‘2‘%‘71

16. 19 irfuffedéritkiside d?fthé‘bz[ | g QRPN ' ing in
t he radi at |“5tr?n(ljail rc:act I on : V“?rrlgd ?ﬂst hepfgbg@éﬂgngé{ﬁcgnggﬂ?gﬁg

ring 18 at femmaktaching frcah she d!uvrty lilZ(dne totite blowing power of a separating air from

-q

the air blowing opening 19 mentioned later. A concave step 1S is formed on a
periphery upper surface of the transfer disc 1 in the shape of a ring (See Fig. 5).
A guide ring 16 (which forms a gate opening 17 making only the chip
15 component C aligned in the transfer groove 11 movable in the direction of a periphery
of the transfer disc 1) is fixed on the upper-surface periphery of the transfer disc 1.
~ Moreover, an inside ring 18 is fixed in an internal diameter side end portion of the
transfer groove 11, that is on the upper surface of the transfer disc 1. Therefore, an
annular accommodation space for containing many chip components C is formed on
20 the upper surface of the transfer disc 1 between the inside ring 18 and the guide ring
16.
A plurality of air blowing openings 19 (Fig. 6) facing in the radiation direction
are formed in the above mentioned inside ring 18 at equal intervals. Air blows out

from the air blowing opening 19 in a downward direction. This provides an
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fromthe air blow ng opening 19 in a downward direction. This provides an

©-10- opportunity to slide chip conponents C stuck (not sliding)
in the transfer groove 11 downward (toward the outer dianeter
direction). The above nentioned guide ring 16 has the

follow ng effects. A surface which contacts chip conponents C of the
outside guide 6 fixed to the base 2, has a relative 5 speed with

respect to chip conponents C on the transfer disc 1 which perforns rotary
notion. If the structure is such that chip conponents C not aligned in the
transfer .groove 11 contact the oufside guide 6 directly, the

chi p- conponents C will receive the - -10-external force from PARENdmM
direction according to their condition (position) at tA¥at Dkt No. 0184764 \\hen
the rotating speed of the transfer disc 1 is set relatively high, and when
a 10 m cro chip conponent is treated, the external force applied to the
chi p conpomepornihity to slide whipl componenty O smaje(nobstishng) dn whet thansfereréeet LIr ecei ved
with a tare weight, and ti oned external force cannot be

) he abaove . __..maen
i gnored i n@W@%ﬁ‘PW@‘%‘&‘ePH@‘m’F‘%‘oﬂfﬁﬂgﬁts C. Consequently, the
ide ring 16 r t ' I di [ |
Phe pur pose of ' riih iRl bRRAGHR goled fink 1F pal R TR Sftects) . Rl v
Mor eover, asnacts@hip afmpdnengC dtheiongsideguities ifited td the bakeod chasianelatides a

function of form ng the gate opening g whi ch transfer only the chip
conponént @peed with Tespeeh iR $hibCOmROnERts (< pR thedFansize dise 1y Which perfemerpssry of

component . 0Tt Bdetis s oo A ol T ROPUiE B kAR

conponent  G@rbéve IEcéran Hectutside guide Bldicdctlg ethe icRiptdbenpdawhts T Will fedeiz® the
standi ng up position, such a chip conponent Cis controlled by the inner
edge of t hexternal foregfrem ggandam dygctiophaseendingato theie censition @asitia attthd chi p

ool e 6" < Tk b€ b e of BRI AL Q0N SerrbOB AL RSB C°
vere qui dedpfyo bhig c_%h‘%@n&t!fii fefedithe Emiﬂaarﬁéeapquee%&e%ap Wihphent c  the

external force applied to the chip conponent Cis nmade to the mninmum the

cavity will be very large compared with an effect received with a tare weight, and the above
mentioned external force cannot be ignored in the quality of the chip components C.
Consequently, the guide ring 16 rotating integrally to the transfer disc 1 is fixed for
the purpose of reducing the damage to the chip component C.

15 Moreover, as a role of the guide fing 16, besides the above, includes a
function of forming the gate opening 17 which transfer only the chip component C
aligned in the transfer groove 11 to the periphery of the transfer disc 1, without
disturbing a position of the chip component. For example, although there may be a
case of a chip component C in the transfer groove 11 slides to the cavity 12 in

20 standing up position, such a chip component C is controlled by the inner edge of the
gate opening 17. Therefore, the position that the chip component C aligned in the
transfer groove 11 contacts the outside guide 6 is fixed, and both side surfaces of the
chip components C were guided by the side surface of the transfer groove 11. While
the external force applied to the chip component C is made to the minimum, the cavity

25 12 does not maintain the chip component C in this abrormal direction.
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25 12 does not maintain the chip conmponent Cin this abnormal direction.
- -11- As shown in Fig. 8, an outside guide 6 is disposed
havi ng an appropriate gap 61 so that the area of the periphery,
especially the lower half of the transfer disc 1, may be surrounded
in order that the chip conponent C having sled in the transfer

groove 11 may not fall fromthe transfer disc 1. In this exanple, the
transfer disc 1 is 5 surrounded by the outside guide 6 in the range of
about 240 degrees of the transfer disc 1. A guide surface 62 of a’

t aper shape corresponding to the concaxf step 14 of the transfer
disc 1 is formed on the internal circutkrence part of t he out FAHEENT de 6.
This gui de surface 62 guides so that the chip conmponedtYCOkr Ne-PiENgs-BA t he
peri phery edge part of the transfer groove 11 nay be contained
snmoothly in the cavity 12. 10 . .. In addition, in order to prevent
anot her chi p cordothentn ig Fig obn #¥equidde suide f is disposed hpving ap sppropyrisaaap C

12 and e SuPdB Y plsk st PR et B HRO Y UE BRBRE el rimibir s, wis
t he iy suefounded sherder thatitie @hipt dbgnpohbnt @amggea ifthe transfer
WD<2W 15 As shown in Fig. 2, a nozzle 63 for ejecting air to

hel p the segpeovtilomapmobfadl from the transfyy dissnlp olnethis e3ample; dhenteartséat dissalr ist he
upper gnd part of the.circular .outside guid . Two.nozzles 63 are
connecf ed FRICHR de‘??’aWﬁl%‘Fs“ksg"é‘?Foé\}F &ﬁ ’g’?gj&?‘,gmftt?é‘oéjﬁgteﬁ? °fﬂ’€f transfer 5271 e
63 is connggdeced W ¢ SEfRke’62UrAMAG SRR | ' Fnt ernal
di anet er d;a?gecgttji gﬂnén%hlg‘grfconponentgaé 1'n toﬁﬁels@g%tg?h%%\éveé gﬁﬁ g‘ﬁggpt t he
chip 20 thotmpnsfendiscCl iis fdrined oavhd intekfalaireumferbeed part dfhtke outside gaided. anet er

di rection . _(downwar d) E%/ the air ejected frgmthis air blow ng
openi ng 64 . Thingpids surace ¢leuigesso that the chip samparrnt € WRVIE 4ithe PREIPISTY p int o

P20 TP A ol o S sy S ek 200 o
Speci fiocal | 'y, i fintddditionanséeier b prevent afiothéxt die Sorhpor@nhC gtors peigg feddmce t he
the chip component C contained in the cavity 12, a space D between the base of the
cavity 12 and the guide surface 62 is set as described below. In addition, W is the
width of the short side of the chip component C:
W<D<2W.
15 As shown in Fig. 2, a nozzle 63 for ejecting air to help the separation of one
chip component C is connected near the upper end part of the circular outside guide 6.
Two nozzles 63 are connected in this example. As shown in Fig. 7, the end of the
nozzle 63 is connected with the air blowing opening 64 which faces in the internal
diameter direction. Chip components C in the transfer groove 11 except the chip
20 component C in the cavity 12 are pushed in the internal diameter direction
(downward) by the air ejected from this air blowing opening 64. Therefore, the chip
component C which did not slip into place completely by the gravity can be forcibly
slid lower, and only the one chip component C in the cavity 12 can be separated

reliably. Specifically, if the transfer disc 1 is rotated in a high speed, since the

25 centrifugal force applied to the chip component C in the transfer groove 11 will
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25 centrifugal force applied to the chip conponent Cin the transfer
groove 11 will :

-12- becone | arge, returning the chip conmpohent Cin the internal
di aneter direction only by gravity beconmes difficult. However, by

ej ecting the separating air as nentioned above, one piece can be
separated reliably and it can correspond to the high speed rotation.
In addition, in order to raise the reliability of the piece separating
function 5 by air, it is effective to provide a plurality of air blow'ng
openings 64 in a peripheral direction as in the exanple.

In addition, the separating air has thelRollow ng functions: PATENT

(1) It functions to blow back chip conponents C whi cht'yaDgt. iNot0189¥ept et el v
contained in the cavity 12 into the transfer disc 1 when transferring

anot her chip 10 conponent C to the transfer disc 1; and

(2) It f becomedarge oretiramgtthe chipicpmpongmo Ckint the Grevhalcdiameter diredtidhaniyed to
t he upper, part of t%g_e ihﬁ_fﬂfer disc 1 by the rotary notion of the
transfer dibycEravisygecomes difticy WRYSHIPY HEFtDE tRe$SPaBfIng Aix a5 rmansiensd di sc 1

t hout b 1 der t
ber for m t i ottt fceE eSefu S robabpy and f BREPGkesBpRFiFInd ey oBC®, o0
smal | er t haRedifon. dRidddRRAPRNG L fa gk Weerelibbifindof e plekd gepafma;@cruﬂétﬁm
transfer disc 1. Next, the operation of the chi'p conponent

feed z8ne Ayodirtinés effrstize msatqvmmlurahty of aip hiowing: openingsitdl inlacpesipperal ned.
First, a nupber. of chgg fnents C are supplied to the upper surface of
the 20 t ‘ﬁ?‘f‘gf’ﬁraséﬂ efa‘&a rently being rotated, particularly in the

acconmodat i on SpPRCAdition, the &ysaxraqagdﬁchametfegow@ﬁﬂcﬁowg 18 and the guide
ring 16. Because the upper surface of the transfer disc 1 inclines,

the chip conponeflds dtfurctions teblowbagk chipecompaeentp &rwhiol are not complegely .

t ransfer dlSCld r.av nd on art. of the chi.p conpon nts Cfalls
and s Conaipedfhahe eRviohiZ toko fgiteifr 856 When wnefrris SORER I whi ch
fell ippto t&ﬁnﬁcfn@ﬂtgé% the transfer disc 1; and

(2) It functions to drop the chip components C which are transferred to the

upper part of the transfer disc 1 by the rotary motion of the transfer disc 1 and
remaining on the surface of the transfer disc 1 without being transferred into the
transfer groove 11. In order to perform this function effectively, it is sufficient to
15 provide a gap smaller than the chip component C between the guide ring 16 and the
transfer disc 1. |
Next, the operation of the chip component feed zone A of the above mentioned
construction will be explained.
First, a number of chip components C are supplied to the upper surface of the
20 transfer disc 1 currently being rotated, particularly in the accommodation space
surrounded by the inside ring 18 and the guide ring 16. Because the upper surface of
the transfer disc 1 inclines, the chip components C are collected on the lower part of
the transfer disc 1 due to gravity, and one part of the chip components C falls and is

aligned in the transfer groove 11. Chip components C which fell into the transfer

25 groove 11 slip downward by gravity. Only one chip component C at the end is
s Sheet Has Been Replacet [ THIS SHEET HAS BEEN
A




22T AITLO 10 Je CIRUT PIRFIm 1. 9 N W AT i bt e alsd

25 groove 11 slip downward by gravity. Only one chip conponent C at the
end is -13-
contained in the cavity 12. In addition, the chip conponents C which did
not fall into the transfer groove 11 at first gradually fall into
the transfer groove 11 by the agitation effect and the position
variation by the rotation of the transfer disc 1. If the
transfer groove 11 into which the chip conponents C fell rotates 5

upwards, the groove 11 will leave only the chip conponent Cin a cavi ty 12
by gravity. The other chip conponents C will slide dowward al ong
the transfer groove 11. Sone chi-p3conponents C do not sIPATENTInward
dependi ng on the inclination angl e [err] of theuy BkisNerO18876¢211.
However, those chip conmponent C are bl own back on the transfer disc
1 by the separating air ejected fromthe air blow ng opening 64. 10 Only
one chip cooprinedtin he cavithd 2c dniatiitiba, ﬂmchqqommpwduts iIGwaitHidid aot, fall kmochi p
component C is absorbed and held in the cavity 12 by the air suction

openi ng 13 e rransfer graay&e bl ahiest gradpally falldntohe tuapsfposronye E bY 88 dr oppi ng
ff f |
gonnetrzg)lmo;g%tﬁm{% g‘f‘ﬂh hﬂﬁl ion variatio ﬁzpﬁtﬂc’%%ﬁ“ ithe Fansh |dbscc10rrpon2nt C

15 separ at ed [aet dflsterighcbvel duiatd which thd)€hip auinbynehts CJell famed erred to
t he upger part of the transfer disc 1 and exposed at the extraction

posi ti |upwardwm yoam 31 wéll deaveonly ths chip componewsiG imya cawityel2 yhe chip

oo BT ok bfed o' BbBec R i BoBbel il g rante RO 1
expl ai ned. 1hn $dige ema\e% BHeALCtdoProt \4Hip 'd@%w%ﬂi ngcﬂdxﬁﬁ%ﬁiﬁ‘émcﬁh‘ﬁi&nas a

measur enent and a vi sual IﬂSpECtIOﬂ are per for d as nmenti oned

above. angle 6 of the trafisfer damvleyHng'ethrs thage chxpp:lomppdam G/\nmtblmyaaimn ties
21 in a perjphery thereqf i, nt.er itch. As shown
2r o2 DOl B Ty e sepamasfie iy bt g the 3R BSkRe eui s

Cireugher ensyHn hfl cdrifone Ve iy ureleadfty 1295 SRR of Maldn2alReGq) ' ve
component C is absorbed and held in the cavity 12 by the air suction opening 13,
thereby preventing the chip component C from dropping off from the cavity 12 by the
separating air.

In connection with the rotation of the transfer disc 1, the chip component C
15 separated and held individually in the cavity 12 is transferred to the upper part of the
transfer disc 1 and exposed at the extraction position, i.e., where outside guide 6 is '
lacking. Here, the chip component C is transferred to the conveying disc 2 of the
conveying part B from the cavity 12.
The conveying part B is explained. In the conveying part B, various
20 processes, such as a measurement and a visual inspection, are performed as mentioned
above.
The conveying disc 2 is provided with many cavities 21 in a periphery thereof
at intervals of an equal pitch. As shown in Fig. 9, an air suction hole 22 is formed on

an internal circumference side of the cavity 21 and is connected with a negative

L%}
n

pressure source (not illustrated). In this example, a radial length R of a cavity 21 is

dThis Sheet Has Been Replace:
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25 pressure source (not illustrated). In this exanple, a radial length R
-of a cavity 21 is _

-14- substantially set equally with a long side L of the chip
conponent C. Moreover, a taper part 23 of a shape of expansion is
formed on an exterior opening of the cavity 21, and the transfer

novenment of chip conponents C fromthe transfer disc 1 to the
conveying disc 2 is made snmooth, which would be nentioned later. 5 .
Here, the transfer novenent of chip conponents C fromthe transfer disc 1

to the conveying disc 2 is explained according to Figs. 10A, 10B and
10C. Fig. 10A shows a coddition of 5 degrees thi BAZEMNT from
t he cl osest point of approach (transferring poi&ty Dif Noh@89I6REf er
disc 1 and the conveying disc 2. As for chip component C, it is

mai ntained in the cavity 12 of the transfer disc 1 with one part 10

t her eof beisabstantiglbciee dquativavith 4 fomgaidedl o thznakipecomiponent CorMoroder, ke

proj ection part of this chip conponent Cis jnserted within a cavity
21, wit hout'2psrtrary &} phe shape 9f exgansion is formsd v Aan fitegios Opening of the Gaxiser part

Gisc 115 R e et RURAEal ob REmpRIy's thrf e mnstep L ALBET o™ e

ai r sucti ornednfefifg disd\d is)nadt sgfooth) vHicHWoYlId@ rHémidoned iaferdone _
simul taneously. 1 Fig. 10B shows a condition of 1 degree this

si de fdom the clBewss theysansfer grovement of chiphceraponeats ¢ from tharieansier dissd o and

t he conveyi [ SC. . . ' j . i conponent Cis
in the cono‘?‘? icgh‘?%fxg%%%ggé? %@l@ﬁéed %Bgﬁﬁ%gﬁlgggﬁ)ﬁlomﬁa%ﬂdﬁ@ Cgeen

inserted still dpgpllBAVbWs A cohdiieA st §\egree®thid flde GORVEYiciGedipdint éf The

chi p conponent Cis guided by the both side walls of the cavity 21,

and i s cor rappreatht (transferringpointpof the triinsfer disord.and the conveying disc 2Fi 4s fa&0C .
shows a congi.tion of the.closest. point of approach (0 deqrees). of the

Cr anet o a1 Qb SORRRRA L it Fe A S e gavil T8 GF S dhanetet fise THh one AgBnent
Cis diawn ] i j : r a4 Ay |
sucti o 1 or BETeef bekegHbenea S ncldudt albiifret ERSTIOR, ofd € plo@inddiurtlf |
conveyi ng dihiccilp aontposert Cois dhserted dvichimotodisy. 21, without interfering with the

conveying disc 2 by the taper part 23. In addition, the air suction to the cavity 12 of
the transfer disc 1 is stopped at the point when the rotation is made to this state. The
air suction to the cavity 21 of the conveying disc 2 is done simultaneously.

1S Fig. 10B shows a condition of 1 degree this side from the closest point of
approach of the transfer disc 1 and the conveying disc 2. The projection part of the
chip component C is in the condition 6f exceeding the taper part 23 and having been
inserted still deeply within the cavity 21 of the conveying disc 2. The chip component
C is guided by the both side walls of the cavity 21, and is corrected to the fixed

20 direction. _

Fig. 10C shows a condition of the closest point of approach (0 degrees) of the

transfer disc 1 and the conveying disc 2. At this time, the chip component C is drawn
from the cavity 12 of the transfer disc 1 by the air suction force from the air suction

hole 22 to the cavity 21 of the conveying disc 2 and is transferred smoothly.
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- 15- In addition, in order to enhance the transfer
“reliability, a cover may be provided in the upper part near the
transferring point (0 degrees) for the purpose of reduci ng | eak of
the air suction force fromthe conveying disc 2. Next, a
package part P is explained. 5 A carrier tape 3 of this exanple
Is for performng the taping of chip conponents C. A carrier 31 is
formed on an upper surface of the tape 3 at intervals of equal

pitch. Wiile the chip conponent C rotates to the predeterm ned position by
the conveying disc 2 is transferred to the carrier tape 3 of the package
part P, a cavity 31 is | oaded wi-t¥r the chip conponent C RANEENT one
at the same tine. As this 10 transferring operati odwyf Bke. No.aigs7é121t her e
is a followng method. First, the carrier tape 3 is nmade to nove

al ong the periphery bottom surface of the conveying disc 2. Then,

t he air sucti onlgtdditienciaortsr 3 knhsacs thppadfatrelidtilipok rbvastiaay bde cavity 21
of the conveying disc 2 and the cavity 31 of the carrier tape 3
cor r espond Priidedcin thg uppsyeparionear the ransferdng peiat O-sgresshins tkspwrrasof i n t he

win The cRpeiERt o e rffuh Wiy plbte el di e, TRC GV 0T TS 1O

and the carrier NexBea gackage pa0Piinugplaingd.dri ven in the identical
circunferential speed, and the conveying disc 2 and the carrier tape
3 are $ynchr oni Zogarsisr tapst3 ofdhis example; is for performirgthe trpimg ohelip cor r espond

vertically. Ltion, the tr r raf| chip
ver ool pompapeain - Al S e g RS o B AN 8 Bl o1
be restricledqhfl giRR8. AVRNE HhTY EdsbreRE O Q6tates to the prédedralingl pdRIdHHYVI Y,
and may utilizZe air suction, air injection, etc. Mreover, the

carrier t apke Sonweyingtdisceed isr transtetreddo tthrecastienfaped ©f Wi pickagevpast Bl amayityhe
bottom surf g conve ment i oned

above, a s g@}O%ﬁﬁéﬁﬂf&?&gﬁﬂﬁﬁﬂﬁ@éhﬁgHg%§§9%%§‘@%ﬁﬁﬂeﬁﬁﬁ'2%5dﬁ?transfer
disc Jowhi GfL RS BYerhti) THEExHHO VREreld o (E1RwiRY ABAR. PRQNwe! brfert ranst er
tape 3 is made to move along the periphery bottom surface of the conveying disc 2.
Then, the air suction of the cavity 21 is stopped at the point when the cavity 21 of the
conveying disc 2 and the cavity 31 of the carrier tape 3 correspond vertically. Due to
this, the chip components drop in the cavity 31 of the carrier tape 3 with gravity, the
15 cavity 31 is loaded with the chip component C. Also in this case, the conveying disc
2 and the carrier tape 3 are continuously driven in the identical circumferential speed,
and the conveying disc 2 and the carrier tape 3 are synchronized so that both cavities
21 and 31 may correspond vertically.
In addition, the transfer operation of the chip component C from the conveying
20 disc 2 to the carrier tape 3 may not be restricted to the above described method
utilizing the gravity, and may utilize air suction, air injection, etc. Moreover, the
carrier tape 3 is not restricted to the structure which moves along the bottom surface
of the conveying disc 2.
As mentioned above, a supply capability becomes high very by using the

25 transfer disc 1 which has many transfer grooves 11. For example, when fifty transfer
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grooves 11 are provided in the transfer disc 1 and the transfer disc 1 is

r ot at ed continuously by sixty tinmes/mn., the supply capability al so
becones 3000 piece/ m n. Thus, a feed zone A with markedly high
efficiency can be attained conpared with a conventional parts
feeder. Because the delivery operation fromthe feed zone Ato the 5
conveying part B and the delivery operation fromthe conveying part Bto -

t he package . part P can also be perforned extrenely snoothly, a
nmeasur enment, an inspection, and 'dspackagi ng can be done PATENT
reduci ng the above nentioned supply capability. Art'y Dkt. No AJ189T6uzh t he

transfer disc 1 functions as the transfer side conveying disc and

t he conveying disc 2 functions as the transferred side conveying nmedi um i n
t he above Jgrooveswﬂnanemneﬂd@i(mtbt transfer dibolvand theRiaysfed disciltis rstagliso possi bl e
to use the conve 2 .as both trLe transfer side conveying disc

and the tr a‘?Pg‘Pé‘P%és&?B}’ a’é‘tycmwlhg tePRIH Capa ‘“‘Y also becomes 3p00rpiecelmme, | f
the radi al TRIgLTe& Eﬁnetﬁ'%/xﬁﬁ'}ﬁﬁddl? 111%{ etJﬂelEHc dtt'gﬂxeﬁ 5 Baiuﬁd ls_slﬁbh 213 the

made shorter than the length of Thi ent as s
transfer convenmbmi gmefeedert rﬁccmhe phe:dnliveryensperz(ﬁohrfmm dizcfeedpRYARG il SC 2

t o another conve s 2 wll be small, thereby inproving the

transfer r e‘Fq“é(SY “JES Hnda@ﬂ Y.FrW opgratian from the conveying Rert & thepackage be
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2 as both the transfer side conveying disc and the transferred side conveying medium.
In this case, if the radial length R of the cavity 21 of both conveying discs 2 is

made shorter than the length L of chip component C as shown in Fig. 13, the transfer

distance of the chip component C from one conveying disc 2 to another conveying

15 disc 2 will be small, thereby improving the transfer reliability. In addition, the air
suction hole 22 may be provided in the cavity 21 of both conveying discs 2 also in this
case.

" Needless to say, this invention is not limited to the structure of the above
mentioned example.

20 For example, in the above-mentioned example, although the chip component of
a rectangular-parallelepiped shape was explained. the chip component of the other
shapes, such as a cube shape, a cylinder shape, and a disc shape, is applicable.
Therefore, the shapes of a transfer groove and a cavity may be changed in accordance

with the shapes of the chip component.
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-17- Mor eover, al though the transfer disc 1 was used as
"the feed-zone Ain the exanple of Fig. 1 - 10, the transfer disc 1
may be replaced with a feeder structure whi ch supplies a chip
conponent C one by one to the cavity of the conveying disc rot at ed
continuously. Therefore, it is not limted to a structure utilizing the
feed zone 5 A as the transfer disc 1. By the above

expl anation, according to this invention, in the closest approach :
position of a transfer side conveying disc and a transferred si de convey| ng

medi um a . synchroni zation is takgn and a continuous dri
performed between the transfer side conveyi ng ﬂh cpidnéh, b 6-121
transferred side conveying nmediumso that a cavity of t e 10 transfer

si de conveying disc and a cavity of the transferred side conveying nedi um

m ght face each r f a can be
suppr essed N%Jéggﬁ Lh%ugﬁgéeeggﬁgé%ﬁng%%QSﬁﬁbe%@g@ é ‘ééﬂg}ir ed with
the syst emeydihgla df ST €116, the transfet &igc thha? BeOlePROGIW B Bfedde € RAnic@irat | on.

Mor eover, a drive nechani smcan be si i ed and reduced in size conpared
15 Wi t hvibich suppes s:h’ermmmpwé c mbx oRe tionber savatyqurth@cqsweyms dupsc hardly
effects to_the .drive r ot at ed

conti nuou Srg,tag@fi qopy%m\ygq o'gi“'t"' _ore, " 2 Rot REHEY T2 s ngr'e mzm\é tge fe’eﬁ' Zone

5 A as the transfer disc 1.
By the above explanation, according to this invention, in the closest approach
position of a transfer side conveying disc and a transferred side conveying medium, a
synchronization is taken and a continuous drive is performed between the transfer side
conveying disc and the transferred side conveying medium so that a cavity of the
10 transfer side conveying disc and a cavity of the transferred side cohvcying medium
might face each other. Therefore, a generation of an oscillation can be suppressed
and a high speed transfer can be atrained compared with the system which transfers
the chip components by step rotation.
Moreover, a drive mechanism can be simplified and reduced in size compared
15 with the intermittent drive. For the inertia force of the disc hardly effects to the drive

mechanism, because the disc may be just rotated continuously at fixed velocity.
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- 18- C ai ns: 1. A transfer apparatus of chip

‘conponent.s, . .conNprising: . a transfer side conveying disc
provided with a plurality of cavities for cont ai ni ng chi p conponents

e ervAAUABEIRLAILD 2 6 567t ons of Sai 6 Fansrer side conveyi ng

di sc; S a*transferred side conveying medi um provided with a
plurality of cavities for receiving the chip conponents one by one,
said plurality of cavities being provided at pitch intervals on said

transferred side. conveying nmedi um and a driving neans for
continuously driving the transfer side &®veying disc and 10 PARENT
transferred side conveying nmediumin synchronization, &hed& Noi$l89%6deiti es
of the transfer side conveying disc oppose the cavities of the
transferred _si de conveying ~medium at a position where the transfer
si de conveyCHﬁ“@isc and the transferred side conveyi ng nedi um are
cl osest. 2. A transfer apparatus of chip conponents
according to Caim1, wherein 15 said transfer side conveying disc is

di sposed so that 1t he wppsaisf&bpbaasofehdUomipdnent kiSqk! ned to
hori zontal , and wherein said tp?ansfer si?de o%?/ne?icﬁgpcﬁ&g‘g IS a scattering

di sc having a pl arednstey sige conveyingrdisegprgvided ssthfaopluralitygofi aagitieh éorchi p
conmponents, _s

i d. . rooves extendi ng. froman_i nner radial position to
an outer r aca?rginng}gdrén%]cotg;)‘%nems °n°)§’ys°6‘5t fﬂgc} p{l,tgaq]{gy e cayities beingrprpyided at ¢ he
caviti es of pietiPirkdrPRS loBl outdr§Rri Héﬁlﬁﬂrﬁ £S5 ' ing dist: A
transfer ap%ar atus of chip %ngone S g%sgdgr% Ildntf;a“%%r 8d§icﬁ%‘_"ﬂm\5h‘8§°ei n
an inclined hi ghestansfersed cideabnvdyingsmeditunrprogidetl s/ithiaphiralifyhst caviiee &dr
proximty to the . transferred side conveyi ng nmedi um

recelving the chip components one by one, said plurality of cavities being provided at
pitch intervals on said transferred side conveying medium; and
a driving means for continuously driving the transfer side conveying disc and
10 the transferred side conveying medium in synchronization, wherein the cavities of the
transfer side conveying disc oppose the cavities of the transferred side conveying
medium at a position where the transfer side conveying disc and the transferred side

conveying medium are closest.

2. A transfer apparatus of chip components according to Claim 1, wherein
15 said transfer side conveying disc is disposed so that the upper surface thereof is
inclined to horizontal, and wherein said transfer side conveying disc is a scattering
disc having a plurality of scattering grooves for aligning the chip components, said
grooves extending from an inner radial position to an outer radial side of the

scattering disc and extending to the cavities of the ransfer side conveying disc.

20 3. A transfer apparatus of chip components according to Claim 2, wherein
an inclined highest portion of the scattering disc is in the closest proximity to the

transferred side conveying medium.
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-19- 4. A transfer apparatus of chip conponents
raccording to ClaimJl, wherein said cavities of the transfer side
conveying di'sc are di nensioned to hold the chip conmponents so that

t he w va said cavities project outward from an outer
peria')j ﬂm“m the transfer side conveying disc. 5 5.
Atra ec appdrafus” of chip conponents according to Caim2, wherein

said cavities of the transfer side conveying disc are dinensioned to hold

the chip conmponents so that the chip conponents in said cavities
project outward,from an outer pejopheral surface of the ﬁgﬁﬁ er
: Glip

si de conveyi ng di sc. 6 A transfer ,ap ap.u

conponents according to Claim1l, wherein 10 sai d cé\?‘iy?lsg['sk?ﬂﬁn &
transfer side conveying disc include a step portion having a depth

measur enent smal | er than Ieng’?ﬂh measur enent of sai g chi 2: conponent s.

7. A transf e appdt HEEEETAPPAFANS FRITRQDeRS 36TiNgG o Syt nwbereipher i n
said cavit] o apsk ' ALY i; s - portion
havi ng-a dEp e B O 0 B B Bt na
chi p conpooempsnents sdthat the chip compnents if\s1id amdfies prajronoativasd frbmedn gurer

conponents according_to aiml erein ) said cavities of the
transfer sPﬁ’éP%ﬂ\/%gfaﬁE)°gp§drqnﬁfﬁr\é\%§§°&w@’éﬁ&j@s?-i ng attached thereto
for aligning said chip components in said plurality of cavities provided at

pitch I nterval s on-outer peripheral portions of said transfer side

conveyj ng disc 5. A transfer appafatus of chip tampdreatsapperdiigus Clhint D) wherein
conponents according to Claimyl, further 20 comprising a base supporting
sai d transSaid cavifies O Hiecyanster gidsconypsing fisc gz dimgasjened to hold the chip

components so that the chip components in said cavities project outward from an outer

peripheral surface of the transfer side conveying disc.

6. A transfer apparatus of chip components according to Claim 1, wherein
10 said cavities of the transfer side conveying disc include a step portion having a depth

measurement smaller than a length measurement of said chip components.

7. A transfer apparatus of chip components according to Claim 2, wherein
said cavities of the transfer side conveying disc include a step portion having a depth

measurement smaller than a length measurement of said chip components.

15 8. A transfer apparatus of chip components according to Claim 1, wherein
said cavities of the transfer side conveying disc includes a guide ring attached thereto
for aligning said chip components in said plurality of cavities provided at pitch

intervals on outer peripheral portions of said transfer side conveying disc

9. A transfer apparatus of chip components according to Claim 1, further

20 comprising a base supporting said transfer side conveying disc, wherein said base
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-20--  includes an air blow ng opening for blowi ng air onto chip
conponents in said cavities of said transfer side conveying disc

adj ac ' il on where the transfer side conveyi ng di sc and
t he tmmlmmmﬂunﬁmmonveyl ng nmedi um are cl osest. 10. A

transf ér &pparatus of chip conponents according to Claim?2, further 5
conprising a base supporting said transfer side conveying disc, wherein

sai d base i ncl-udes an air blow ng opening for blowing air onto chip
conponents in said cavities of said transfer side conveying disc
adj acent to said position where the trangier side _ conveybg@r '.fc and

the transferred side conveying nedi um are cl osest. @'y Dk 1 A
transfer apparatus of chip conponents according to Clalnyi)tfﬁf9sgP b
conprising a base supporting said transfer side conveying disc, wherein
sai d base

conponent s includes eg{‘%lg{l/i ﬂﬁﬁeg Upltihg ?Ar%&}ﬂ:gga?f%ﬁ g},@o&m ; Efggm%‘g ﬁ'{/g\l}# ﬁ%vq%‘?%s g P

adj acent t ofsaidirpasertsidenconveying dive atijaaern§ie saidipdsition where lﬁ@@x‘éﬁé‘f‘ef‘ﬁdé" sc and
the transferred ,side conveyi ng _nedi um are cl osest. 12.

transfer afiPRvexing disc agdithe E‘é‘?\s&?ﬁé’rﬁ@e awemgrm@edn@n@rmlmes_t wherein 15
said transferred side conveying nediumis a rotating disc provided with a

plurality of cavities disposed at equal pitch i nterval S i n outer

peri pher al portings OA tdisfel appera®s behip componditdfcoRINEN OFj

13. A transfer apparatus of chip amg{})onen S accord| ng to a| \/\herel n
sai d t Pansfeompsising aiéasgdupnqmng saaddr er sida comvmnmsajlvdmmn@mddmt with a

lurality aof 2 t .es di spo at eual itch intervals in outer
B eri pher gl 168 S?S %315 quBg topgm.gg iqrqgawmg ir ontg c}up components In said cavities
of said transfer side conveying disc adjacent to said position where the transfer side

conveying disc and the transferred side conveying medium are closest.

11. A transfer apparatus of chip components according to Claim 4, further
10 comprising a base supporting said transfer side conveying disc, wherein said base
includes an air blowing opening for blowing air onto chip components in said cavities
of said transfer side conveying disc adjacent to said position where the transfer side

conveying disc and the transferred side conveying medium are closest.

12. A transfer apparatus of chip components according to Claim 1, wherein
15 said transferred side conveying medium is a rotating disc provided with a plurality of
cavities disposed at equal pitch intervals in outer petipheral portions of the transferred

side conveying medium.

13. A transfer apparatus of chip components according to Claim 2, wherein
said transferred side conveying medium is a rotating disc provided with a plurality of
20 cavities disposed at equal pitch intervals in outer peripheral portions of the transferred

side conveying medium.

s Sheet Has Been Replace« . l THS STEE " BEEN
i REPACED




1995-83-16 16:48 FROM MURARTR MFG. 10 DRew NRFIER(SL)  P.24
si de conveyi ng nmedi um

- -21- 14. A transfer apparatus of chip conponents
accordi ng-to Crai m4; ~wher ei n said transferred side conveying nedi um
is a rot ed with a plurality of cavities di sposed at
equal ﬂMﬁmHigHﬂﬂ(n mjouter peri pheral portions of the transferred
| de conveylcng LNE®l UBN™ '« 15. A transfer apparatus of chip

corrponents according to CI aim1l, wherein said transferred side
conveying nmediumis a continuous conveyi ng body provided with a
plurality of cavities disposed at equal {)ItCh intervals on the U'F

surface of the transferred conveytng medi um ENT6. A

transfer apparatus of chip conponents according to C & Pkt X 01897¢dair ei n
said transferred side conveying nediumis a continuous conveyi ng body
provided with a plurality of cavities disposed at equal pitch intervals on
t he upper 14sur fAcransfer apparatsoofship campanents agiordingdol iClaim 4, wherein

17. At f f .chi t di
sai d t1 ansParr BT S eTvice MR Lo Be A FIOUOA BRvA P bl
provi ded wich i ?dxsgo&d@t 'éﬁ@h'l ipktvh ﬁftcﬁﬂk’ ik ber He%rﬁgxg&? BoftionS ¥ e dArdsfired

I nterval s on t per surface of erred conveyl ng nmedi um
side conveying medium.

5 15. A transfer apparatus of chip components according to Claim 1, wherein
said transferred side conveying medium is a continuous conveying body provided with
a plurality of cavities disposed at equal pitch intervals on the upper surface of the

transferred conveying medium.

16. A transfer apparatus of chip components according to Claim 2,
10 wherein said transferred side conveying medium is a continuous conveying body
provided with a plurality of cavities disposed at equal pitch intervals on the upper

surface of the transferred conveying medium.

17. A transfer apparatus of chip components according to Claim 4, wherein
said transferred side conveying medium is a continuous conveying body provided with
15 a plurality of cavities disposed at equal pitch intervals on the upper surface of the

transferred conveying medium.

18. A transfer apparamus of chip components according 1o Claim 1, wherein
each cavity of the transferred side conveying medium includes an air suction path for

drawing and holding chip components.

THIS SHEET HAS BEEN |

s Sheot Ha : ~ REPLACED

™




e Gl el -l d CRUTT PdRAiR rira., 10 DREW NAPIER(SG) P.25

18. A transfer apparatus of chip conponents according to Claim1, wherein
each cavity of the-transferred side conveying nediumincludes an air

suct i o drawi ng and hol di ng chi p conponents.
-22- mm’ I'ljj!!"ruu”m A transfer apparatus of chip conponents

according to erein each cavity of the transferred side
conveyi ng nedi umincludes an air suction path for ' drawi ng and hol di ng
chi p conponents. 20. A transfer apparatus of chip
conponent s accordi ng to O ai m 4, wherein 5 each cavity of the

transferred side conveying medi umi ncl ucﬁs an air suction path for

drawi ng and hol di ng chi p conponents. PATENT
At'y Dkt. No. 018976-121

19. A uansfer apparatus of chip components according to Claim 2, wherein
each cavity of the transferred side conveying medium includes an air suction path for

drawing and holding chip components.

200 A trans__fer apparatus of chip components according to Claim 4, wherein
5 cach cavity of the transferred side conveying medium includes an air suction path for
drawing and holding chip components.
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