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REPLENI SHI NG CHI PS BACKGROUND OF THE | NVENTION 1. Field of the Invent|gn

The present invention relates to an apparatus for automatically

repl eni shing an alignment/feed nmechanismw th chips. The allgnnen

mechani smis designed to align and feed_the chips one by one. mmwgmm MWMI
Description of the Related Art Fbretofo}e a chip nmounting nachln

enpl oyed to autonat|CMIganunt chips onto a Frlnted circuit board. | 1j66166*

order to IARRARATUSITQh AV TINARIGALLHRE HINGIEgIAR” chips an
t hem one by one, the chip nounting P nmachine requires an allgnnenm m@@HMMHlmw
mechani sm better known as a bulk feeder. To this end, there is prop
automatic chip alignment/feed apparatus with a cartrldge type chip ca¥®%ys

di scl osed gneklsmngs of atHE operENTEtant publication No. Sho 63-127600. The
chip case can be used as a container during shipping of chips. This chip

case may al sOphe 16l LeClhy assenklied to a chip munting machine. A typica
chip case can contain a |arge nunber of chips, for exanple, 5, 000 to 100,

000 chi l'th h th
typeg BPSch?ps ?ugbﬁg%é r%ﬁ%ﬁ% Ngye%%g%ﬁuﬁgg?Qg YSéa%éﬁgggeﬂ e?%EQS upe

HER R T A R R T A

chi ps used, to reane an enptg chip case fromthe body o
chips. The alignment/feed mechanism is designed to align and

ne|s

feed the chips one by one.
2. Description of the Related Art

Heretofore, a chip mounting machine has been
employed to automatically mount chips onto a printed circuit
board. In order to linearly align a plurality of randomly
supplied chips and feed them one by one, the chip mounting
machine requires an alignment/feed mechanism, better known as
a bulk feeder.

To this end, there is proposed an aﬁfomatic chip
alignment/feed apparatus with a cartridge-type-chip case, as
disclosed by Japanese laid-open patent publication No. Sho
63-127600.

The chip case can be used as a container during
shipping of chips. This chip case may also be directly
assembled to a chip mounting machine.

A typical chip case can contain a large number of

chips, for example, 5,000 to 100,000 chips, although this



an alignment/feed mechanism and to replace it with a new chip case. TheNOV 2002
chi p nounting machine stops for tour to six seconds during | oading of a
printed-circuit board. But it is inpossible to replace the enpty chip case
Wi thin such a short period of time. So, the chip nmounting machine has to be
stopped for some time to replace the chip case. This deteriorates operating
efficiency of the machi ne. Repl acenent of chip cases requires an operator
near the chip nountin chine., It is thus difficult to automate th
repl eni ShitHOTBAY TR OFREPFAPGET™ HE VRSSO GILRPp ULV The SU68s ¢ he
nunber of a replacenent operation. However, there is a 'limtation_on the
size of t e lagesr abuber qﬂﬁi@%@ bergduse Raisgd BRAEhERN IR U T 8pBALNELY
constitute a part of the chip nmounting machine, and plurality of those are
arranged ishqar @lelrélod of tthend biiokees chdip motntangonashine sisnnpeanseds| y
feed different types of chips. Mreover, the alignnent/feed apparatus nust
be reci pr eoatreidyats faiegls .SpeRds, | bheeephase Merdmvemenii tolr the abmperounting
machine. It is therefore necessary to avoid an increase in the weight of
al i gnment / § £ed, ;FVAUS £ o TREMEHEPan e PQAhR902% e A Thubddgeokhi n and
shoul d not be larger. Accordingly, it is an object of the present invention
to provid r f.or e re i shi. (o) j .space
W th ohi phAde PRE huassr PR Ko P T T BB B R
aIignnent/feednegggnisn1is reduced bgLOM/a re ternineg | evel . SUVMARY OF
THE | NVENTZSE 1 n [8FdeP R FOXHi TR e85 3LR Tid SFof 8BF, 9 it %o PESBRES
i nvention provides an apparatus for autonmatically replenishing chijps,
conpri si n - L 9RAFEAT ek B rABEREF S WhePeRRda d@ﬁféﬁﬂﬁlgﬁ E&LR-Ehin
which a plurality of chips are contained, and an outlet port fromwhich the
chi ps ar e fedgeapdadsy thgeemptinchipghage rhein Ul &cdoirtegebyod 8énsor
for detecting whether the nunber of chips within the container space is
reduced bdiove .a sSef etleachipemelnt anghigriiankhbectt &t sbhopeed o xr some
al i gnnment / f eedmechani sm and designed to contain nore

time to replace the chip case. This deteriorates operating

efficiency of the machine. Replacement of chip cases requires
an operator near the chip mounting machine. It is thus
difficult to automate the replenishment operation.

The larger the size of a chip case, the less the
number of a replacement operation. However; there is a
limitation on the size of the apparatus. This is because the
alignment/feed apparatus constitute a part of the chipmounting
machine, and plurality of those are arranged in pérallel in
the thickness direction so as to simultaneously feed different
types of chips. Moreover, the alignment/feed apparatus must
be reciprocated at high speeds in response to movement of the

chip mounting machine. It is therefore necessary to avoid an

increase in the weight of alignment/feed apparatus. The chip



chi ps than the container space, a replenishment |ine through which th&2 NOV 2002
chips are fed fromthe chip tank to the contai ner space, and on-off neans
di sposed in the replenishnent |ine for opening the replenishnent line in
response to the sensor and closing the repleni shnent |ine when a
predet er mi ned nunber of additional chi are fed to the container space.
The chip tank preferably contains a suffTicient 2 2 NOV 2002 4 nunber of
chips, for exanple, nore than 1, 000, 000 chips so that no replenishnment is
necessary $&7¢ abRitl dnee nbith. et ROBL Y Rl Pe y13FISF t gnment / f eed
mechani snms are arranged in parallel in order to feed different types of
chips, it is preferabtecrdipybyi dé hanahieegeo s thlewrreseyt dnvehitponanks in
parallel as well. In a preferred enbodi ment, the contai ner space has an

inl et porttat provsideararensbparaecei Yorciyrontat ilva rlgpl eep éeidshThe a
repl eni shnment |ine includes a pipe which is capable of vertical expansion

and contr agdn 04 el sHdcvgitReckKibPned PRE M eblEr ONEPs WitHih &hso
preferable to provide neans for horizontally noving at |east either the
chip tank ofnilithél gakens Leed MRaRAN! A0 aen 401 DiiiA0: O 0F peliem | nto
vertical alignnent th the other, and neans for vertically nmoving the

| ower end of th_giﬁe.quafeééhinsert the |l ower end of the pipe into the

i nlet porté R Shot her %re erfed enbodi nent, the replenishment |ine

i ncludes a flexible tube through which the chips can pass . In this case,

it is preferable to provide nmeans for gripping the |lower end of the tube so
as to nove it upwardly fromthe container space and to insert it into the
cont ai ner SPSEARY This BHE SJIWEERNTI@MJ nmechani smintends to align chips within
t he contai ner space and di scharge the chi ps one by one fromthe outl et

port. The sensor is Dperdbireta achaeeetthsheehegoing object, the present

invention provides an apparatus for automatically
replenishing chips, comprising an alignment/feed mechanism
wherein a container space within which a plurality of chips
are contained, and an outlet port from which the chips are fed
one by one in an aligned manner, characterized by a sensor for
detecting whether the number of chips within the container
space 1s reduced below a reference level, a chip_tank located
abovethealignment/feedmechanimnanddesignaﬂﬁocontainmore
chips than the container space, a replenishment line through
which the chips are fed from the chip tank to the container
space, and on-off means disposed in the replenishment line for
opening the replenishment line in response to the sensor and
closing the replenishment line when a predetermined number of
additional chips are fed to the container space.

The chip tank preferably contains a sufficient



2 2 NOV 2002 5 the number of the chips within the container space is 72 N0V 002
reduced below a reference level. If below the reference |level, the on-off
nmeans is opened to allow the chips within the chip tank to be fed through
the replenishnment line into the container space due to its tare weight. The
on-of f means is closed when the chips gre fed above a predeternined |evel
As this occurs, the chips are no longer fed into the contai ner space so as
to prevent the container space frombeing overfilled with additional chips.
The chip nounbbéngfhebhPae feasanpi ehanatofped 170Qhi o0 cainsese ddaturi ng
operation of the chip nounting machine. This woul d inprove operating

ef fi ci encynoHogpVenishhens tisffhiecabtatp abkombbhe antomahth.repl eni shing
apparatus to cooperate with the alignnment/feed apparatus since the

alignnent/feed apparghése (D14 1WthNog QDNEgRYeRPLE EY¥RGu&IH dh IBHME g
machine is operated at high speeds . To this end, the 'replenishnent of

chi ps my Be. gacEiad, QUL WHELS oDELBLAY Lcu 1 bOat O i oBel pgyligaded onto

t he chi p nounti hg machi ne our to six second present | nvention
enabl es repl eni shoe hi faor. a short_perjod of .tj .Sl t

repl eni shrrg#\tl? i e ?ésr%gsle% é%sg%%fle% sahmg haeﬂ;)rcaon %i%h rfdsxl&:lc%é;}\;'m%ff h C@ﬁ’lpps. No
repl acenent of chip cas akes l ce. BRI EF DESCRI PTI ON OF THE DRAW NGS

Z 2 NoV 2062765 THe %?E%gi? iﬁ%e%g n will now be described by way of
exanple with reference to the acconpanying drawi ngs, in which: Fig. 1 is an
overal | view of an alicdvied e rmbpdAgerichfhe eeEr ey &Rﬁ%g‘las

enbodi nent of the present invention; Fig. 2 is a sectional view taken on
the line AaRindeEigpridpt its rear end to receive chips tobe replenished.

The replenishment line includes a pipe which is capable of
vertical expansion and contraction and

allows the chips to pass therethrough. It is also preferable
to provide means for horizontally moving at least either the
chip tank or the alignment/feed mechanism so as to bring one
of them into vertical alignment with the other, and means for
vertically moving the lower end of the pipe so as to insert
the lower end of the pipe into the inlet port.

In another preferred embodiment, the-replenishment
line includes a flexible tube through which the chips can pass.
In this case, it is preferable to provide means for gripping
the lower end of the tube so as to move it upwardly from the
container space and to insert it into the container space.

The alignment/feed mechanism intends to align chips
within the container space and discharge the chips one by one

from the outlet port. The sensor is operable to detect whether



Fig. 3 is a perspective view of a bulk feeder; Fig. 4 is a sectional v Em
of a bulk cassette and a chip case; Fig. 5is a partial view of the bLh v 2000
cassette and the chip case as seen in the direction of the arrow B in Fig.

4, Fig. 6 is a perspective view of a closure nmenber; Fig. 7 is a flow chart
showi ng operation of the automatic repl eni shing apparatus of the present
invention; Fig. 8 is an overall view oP an automatic repl eni shing apparatus
according to a second _epbodiment aof the present invention; and Fig. 9 is a
right sidethg &wrexn RE gﬁ%&%ﬁ% eré%ﬁléhitglﬁi ﬁ@néﬁbﬁ?’éﬁ%a%%d\%rﬁﬁm ed 8.
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS 2 2 NOV 2002 Referring to
Figs. 1 aElowthagfessiie iifualti odfi Hedop ithe referemics Asvsti ngheachi ne.
The reference nunmeral 1 denotes a one-by-one type chip nounting machine. 2
i s a bul k dreeuitf meemseds apemedltiogahent/ fredbpmawatbdn Bhe schaip éenkshaf t
table horizontally noved relative to the chip nmounting machine 1. A
plurality «f dwlded eedernsh? tavee rplpdeed stmdrte lupperinter thee cohthlaeteel
shaft table 3 and arranged in parallel in the thickness direction of the

reel shaftsgabl @ud b Sark whoghtbuldind epdeyrs Reahg MPWIRLI Qnkhe chip

mounting machine 1. The nunber of "the bulk feeders 2 may vary dependi ng on

the types ﬁfeb%FEBg-eaezﬁff%%&z 'ai]ﬁerééiééérx’f?fngﬁqeex}e‘i 1 hﬁsgéni{d% beeders 2.

Each of the rs 2 1 ncludes various own conpon S excepf’for
chip case 12 .chi resence sensor .45, d a sensor_sensitivity adjuster
26, Tuby on Wi IPHE RABEE, RB e Tt rt Sohd "o TSl FORFGTRSE TRRCDUTK Febter 2
i ncludes a body 10, a bulk cassette 11 detachgg%%nnnunted_to t he body 10,
and a chi PTEERY2tH6t LB EONTRAS £6°Ph Pk Cxsdtitidert. kB body

10 is associated with a triangul ar base 13 for
additional chips.

The chip mounting machine needs not be stopped if
chips can be fed during operation of the chip mounting machine.
This would improve operating efficiency. However, it 1is
difficult to allow the automatic replenishing apparatus to
cooperate with the alignment/feed apparatus since the
alignment/feed apparatus for use with a one-by-one type chip
mounting machine is operated at high speeds. To—this end, the
replenishment of chips may be carried out wﬂile a printed
circuit board is being loaded onto the chip mounting machine
(for four to six seconds). The present invention enables
replenishment of chips for a short period of time since the
replenishment line is used to replenish the container space

with chips. No replacement of chip cases takes place.

BRIEF DESCRIPTION OF THE DRAWINGS




supporting the bul k cassette 11 obliquely at an angl e of approxi natel]y; & 2007
a vertically novable teed lever 14, a return spring 15 for urging the teed
| ever 14 in an upward direction, a nechanical valve 16 for selectively
feeding air under 2 2 NOV 2002 s pressure, an index pin push lever 17, an
index table 18, an index wheel 19, and @ rack-and-pini on mechani sm 20. When
the feed lever 14 is pressed down, the nechanical valve 16 is opened to
feed air under pressghe into t e.valve.cassﬁite 11b At, this tine, the

r ack- and- pi ni on mechaRFsht 9PSRE PHEHRP 5 Hofeie PPhdePREARSHREIVAY by a
fixed angle (for exanple, approximately 90 ). The index wheel 19 has a
plurality of psaEBsesWAERanGEGTEACE &Pr SHHF ACESNPANYLINGD FifRtigys, in

rel ati onshi p and adapted to receive chips one at a tine. A chip, after

di schargedwhiohtt he outl et port of the bulk cassette 11, is fit into one of
the recesses of the index wheel 19. The chip is then rotated by a

predet erm ned angl e grng.stoppesl adn a grecel eried peSi taron artdnte index
table 18 . The index pin push |lever 17 is also | onwered when the feed | ever
14 is pr es§@ﬁl@ﬁ¥‘@hiff&%a‘d’l‘ﬁ% 2k Eo PYSHG LBVSH e ALY 182990 Ated ddbri

sui tabl e mechani sm not shown, so as to allow a pin (not shown) to push the
chip upmarghyegﬁgghthe i ndex table 18 during downward novenent of the index
pi n push |ever " "The chip is then gripped by the chip nounting nmachine Z
and taken out of the_bul k feeder 2 .A clanp pawl, 21 and,a c¢lanp, | ever 22
are attached to the Fofr k?enlcf &S?ﬁgl%a@ %?w%?é(%&p %gei glgg%ﬁ"r]gd”‘t o the
reel shaft _table 3 by the clanp paw 21 which in turn, is operated by the
clanp leveF122.17 2 2 NOv 2002 9 As shown in Fig. 4, the bulk cassette 11

has an inl et
Fig. 3 is a perspective view of a bulk feeder;

Fig. 4 is a sectional view of a bulk cassette and
a chip case;

Fig. 5 is a partial view of the bulk cassette and
the chip case as seen in the direction of the arrow B in Figqg.
4;

Fig. 6 is a perspective view of a closure member;

Fig. 7 is a flow chart showing ope;ation of the
‘automatic replenishing apparatus of the presént invention;

Fig. 8 1is an overall view of an automatic
replenishing apparatus according to a second embodiment of the
present invention; and

Fig. 9 is a right side view of the automatic

replenishing apparatus shown in Fig. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS




port 30 at its rear end. The chip case 12 is detachably nounted to thel 2 NOV 2002
inlet port 30. In the enbodi nent shown in Fig. 5 the bulk cassette 11 has
a pair of grooves 32. The chip case 12 has a correspondi ng pair of
projections 40 which are slidably fit within the grooves 32 so as to
securely nount the chip case 12 to theybul k cassette 11. At this tine, the
inlet port 30 of the bulk cassette 11 corresponds to and i s comruni cat ed

wi th an opening 41 of the chip case 12. A nunber of chips are transferred
fromthe chip case 1Referyhed e KFigsset ttadl 2, The @Higsendr d nviendtion
introduced into a | arge chanber 33, then enters a small chanber 34, and
finally noi/sadappﬁbecantcalégmmammqmsisag@ B&chiwe. conpressed air openi ngs 36
are defined adjacent to the inlet end of the alignnment passage 35. A
conpressed air is infiestestdramnd hage @en ot e dniche yrrehari val ve
16 is opened. The chips within the small chanber 34 are then urged into the

al i gnient pagsage,dBinge iLine . THose chis phirelaBavediivad oyl wrbeen

i ntroduced |nto the al i'gnnment passage 35 are then pushed a forward

di rection. ﬁﬁgéi?fgqﬁt %%%%gaﬁﬁg!nedé%n %% gulg g@ssg hg?tllt%g|%cent to

the front &ne e a |gn passage e chlps are |scharge from
the outlet port 37 0 0 e inter ructure af the bul k cassette
1151 o st SR A T HELY RCET Dot 1 Yl 1. BUUR e e B dat ; on
No. 2 2 NOV 2002 10 Hei 3-187298 and will not be described herein. The
chi p case APYralifispdr brl kafredeie R reeBlACeEhen cHIH WPRsE snrRase
openings 41, 42 at its front and rear ends, respectively. The front opening
41 is cl osabl thdyrees| sHalfketebdngdt endplatramm:d The eédbaghebdipl ahe 43 is
inthe formof a flexible thin plate and has a nanual |y operabl e knob 44 at

its rear etthichNdds tdieredt jorcase thde el eshd Ht thebbail k. cassette 11, the
el ongated plate 43 is slid in such a direction as to open the opening 41 so

as to feed chips from tiwy chip GAse bld ¥ HeRdehe BulkeCassaltd 1. tAechi p
presence sensor 45 (see Fig.

chip mounting machine 1. The number of the bulk feeders 2 may
vary depending on the types of chips.

Reference will first be made to the bulk feeders 2.
Each of the bulk feeders 2 includes various known components
except for a chip case 12, a chip presence sensor 45, and a
sensor sensitivity adjuster 46, whichwill be des_cribed later.

As shown in Fig. 3, the bulk feeder 2 includes a body
10, a bulk cassette 11 detachably mounted to the body 10, and
a chip case 12 detachably connected to the bulk cassette 11.
The body 10 is associated with a triangular base 13 for
supporting the bulk cassette 11 obliquely at an angle of
approximately 45° , averticallymovable feed lever 14, areturn

spring 15 for urging the feed lever 14 in an upward direction,

a mechanical valve 16 for selectively feeding air under



3) is attached to the chip case 12 adjacent to its opening 41. This 522@6\1 200
45 i s designed to detect whether the nunber of chips within the chip

12 is reduced below a predeterm ned |level . The sensor 45 is preferably of
the reflection type, but may be of the transm ssion type or any other types
(for exanple, contact sensor or mechanical switch). A sensor sensitivity
"adjuster 46 is nounted to the rear end®of the bul k feeder body 10. The
sensor 45 is connected to a controller. 60 through the sensor. sensitivity
adj ust er 4BrePSErosde HIR% RN RN KHF be miVed idftartdRte il$ médnted to
t he opening 47 at the rear end of the chip case 12. As shown in Fig. 6, the
cl osure plat@extmheek ol Ut etndbdurackhandzoheddn precigniase 28. ur ged under
the action of a coil spring 49 so as to nornally close the opening 42. The
| ower end of Z 2 Nilpery 202 fied rkepveni diiredts pppenged6 devri,nsehteed

t hrough the opening 42. At this time, the replenishnent piping 56 pushes
the cl osurge@hat B4V A AS 16601 SREFed @ QP EREAJa #2 undédt S reles 1smeot h
supply of chips fromthe piping 56 to the chip case 12. Reference w || next

be made to.fhe,aubomBhkSEER! €N ShinRg @pRArgims, fReShaWR-bAqELInibn @ top
plate 50 is nmounted above the reel shaft table 3. A plurality oOf hanger

51 d f I . l | 52
Pocir e t TrEEhLGE B0t 18 LR Fo Bocdt LA Aridak Bhes THIBY 27368
nmount ed on onge o{ﬁthe shel.ves 52 so .as tg dr.ive, or bl e 53

in a hori ZOM5} Wi¥e&aTRlerh@PPEeR O aEManlsm 54 5 evgﬂ‘g’r“:i‘? %{?ﬁrdé‘- t he

control of the controller 60. Aplurality of chip tanks 55 are supported, in
an invert R %mld#,aluyt»t o SHEFHSES apranggd “Fﬁeacﬁﬂﬁctiﬁlﬁﬁ§9551ééﬁﬁ/ai n
different types of chips, each, for exanple, on the order of 1, 000, 000.
Four 'tank%055sareedhoahathorshiplangduadapiedtuithareaslvaiksprapngeatsed.
The repl eni shnment piping 56 is releasably connected to the open bottom of
each of the tdhen t Ankisiph.aArewrticicdcharajede f5dmi shdi spbbed doettvednthbhe
pi ping 56 and the chip tank 55 and
bulk cassette 11, is fit into one of the recesses of the index
wheel 18. The chip is then rotated by a predetermined angle
and stopped at a predetermined position on the index table 18.
The index pin push lever 17 is also lowered when the feed lever
14 is pressed down. The index pin push lever 17 is associated
with a suitable mechanism, not shown, so as to allow a pin (not
‘'shown) to push the chip upwardly from the index table 18 during
downward movement of the index pin push lever 17. The chip is
then gripped by the chip mounting machine 1 and taken out of
the bulk feeder 2.
A clamp pawl 21 and a clamp lever 22 are attached
to the rear end of the body 10. The body 10 is secured to the
reel shaft table 3 by the clamp pawl 21 which in turn, is operated

by the clamp lever 22.



is operated under the control of the controller 60. The repl enishing ?'%d%ﬁ%l
56 i s conposed of two pipes 56a, 56b which are slidable relative to e g

ot her. The |l ower pipe 56a is vertically noved by an air cylinder 58. The
air 2 2 NOY 2002 12 cylinder 58 is mounted to a vertical wall 59 (see
Fig.” 2) which in turn, is fixed to the,l ower surface of the support table
53. The air cylinder 58 too is operated under the control of the controller
60. When the air cylinder 58 is actuated, the pipe 56a i s noved downwards .
The 1 ower end of therpisFOWDehn K G hén W%@Hl&c?%§%tFﬁé%HPE andBleE. The

| ower end of the pipe 56a is sharply pointed. This facilitates insertion of
the pipe 56t A0t Késchedr casle 12he Chhied pRpENE 56 drfsrchali ke mbantsdcti on,
but may have a rectangul ar section. The piping 56 may take any ot her shapes
as far as whigze danesnpothl y0 be IThovwéd thboddghehhespophnon e &onthel | er 60
is operatively associated with the chip nmounting machine 1 and controls the

drive mechamsmodethe 1qnh<afsf avakye 55 dpdotbe I cyd rdgh 28selhe drive

mechani sm 54, the on-off valve 57, and the air cyllnder 58 coIIectlver

constitutgthe 88&9@@{35?@5?&28%91?er”%r%?%%ﬁ)@o‘rﬁ% 40 gL SR ALIOLh a0 1 5 al s

connected to a céntrar proc ng un 47s0 t t he coniro

and the chi, t.i ng nmachi ne re qQpe atlvel aSSOCI d wi.t.nh one

anot her. 'I}‘rfe %?1 gk? (%ﬁ%fweosnt??o?% % c%‘?(bm#o ngk&?ncﬁlelplcaﬁﬁt aI SO
drives the reel shaft table 3. in synchronismwth nnvenent of the chi
mount i ng necichdhe Pukecepeekt Slég semdst s triRg i &b 1§|§ﬁaP§r§o3gs to

actuate the feed |l ever 14 and the index pin push |ever 17. 2 2 NO V 2002
13 Oper at iOhtBe bk gassritiec T epirasisPrngs bppachi srommunicated with

an opening 41 of the chip case 12.

A number of chips are transferred from the chip case
12 to the bulk cassette 11. The chips are first introduced
into a large chamber 33, then enters a small chamber 34, and
finally moved into an alignment passage 35. Two compressed air
openings 36 are defined adjacent to the inlet end of the
alignment passage 35. A compressed air is injected from these
openings 36 when the mechanical valve 16 is openéd. The chips
within the small chamber 34 are then urged into_ the alignment
passage 35 one by one. Those chips which have previously been
introduced into the alignment passage 35 are then pushed in
a forward direction. An outlet port 37 is defined in the bulk
cassette 11 adjacent to the front end of the alignment passage
35. The chips are discharged from the outlet port 37 one by
one. The internal structure of the bulk cassette 11 is similar

to that disclosed in Japanese laid~open patent publication No.



t hus constructed will now be described with reference to Fig. 7. Wen ?
printed circuit board is introduced or | oaded onto the chip nounting 1 7 NOV 2002
machi ne- 1, the chip nounting machine 1 is operable to nmount chips, which
are fed fromthe bulk feeder 2, to the printed circuit board one by one.
When all of the chips have been nmounted to the printed circuit board, the
printed circuit board is transferred to“the next station. Another printed
circuit board is then | oaded aonto the chip nounting machine 1. During
| oadi ng ofied Rew8Idi%% édccividdi R Fodrd dastd iaf%h Mo ng machi ne nust be
tenporarily stopped for about four to six seconds. During nounting of the
chips, the chip preSéecehdpnsasedb? dies dotansppatandr anidemadebef vésihe chips
within the chip case 12 is reduced below a predeterm ned | evel (step Sl)
The chi p mhesehte carsdl Mbs serdingscdl y dpandittyyfsoghadnd aetlreccdsi rol | er
60. The controller 60 wll then take all the necessary steps to replenish
chips to heswaurtiedito t*Dﬁenﬂi@ntprd'f@rﬁdugiimcyétclbﬁﬁhdle Reei §icadbye
confirmation is nade on the identification nunber of the enpty chip case 12
(step S2) .. p tabl e i o] t; hi 55
eloﬁ%%&%‘rc?t P?Ette 28! nﬁ%o e%otng;%?chee@gﬁgtE 4%%@ i% &nk EBEﬁl%'k

with the sanme’i I cation nunber a npty chip case 12 above the
bul k feeder at repl eni shpent sition élst S3é . 2 g %002 14
Wi le | oadi A02BoERe oRt D bF T et T4 AR v, SREE B G EnPDst Sphea ) |
the CPU 4 is operable to nove the reel shaft table 3 to the repl eni shnent
position ($SeprasEndo 8Lt thEh P FRESHA WOPBEEQrtOZtQ\FIletkh%a%ﬁWﬁ chip
case 12 right below the chip tank 55 with the sanme identification nunber as
the enptyléhi pheastongatrafetatagid ot Figlid in sachept Ab5EChUPR d8eder 2 is
vertically aligned with the leftnmost chip tank 55. Next, the controller 60
i s operabbpenothewepenbegad¥ soykisnter £68d (stigps $@)onm thieechopecaeadldf the
repl eni shnent pipe 56a is inserted into the opening 42 of the chip case 12.
Subst ant i ahlty @hetdelk cassette 11. A chip presence sensor 45 (see Fig.

3) is attached to the chip case 12 adjacent to its opening 41.

This sensor 45 is designed to detect whether the number of chips

within the chip case 12 is reduced below a predetermined level.

The sensor 45 is preferably of the reflection type, but may

be of the transmission type or any other types (for example,

contact sensor or mechanical switch). A sensor sensitivity

‘adjuster 46 is mounted to the rear end of the bulk feeder body

10. The sensor 45 is connected to a controller 60 through the

sensor sensitivity adjuster 46.

A closure plate 47, which can be moved inwardly, is
mounted to the opening 47 at the rear end of the chip case 12.
As shown in Fig. 6, the closure plate 47 is rotated about a

horizontal pin 48 and is urged under the action of a coil spring

49 so as to normally close the opening 42. The lower end of



sane time, the controller 60 is operable to open the on-off valve 57 (step
S7) . As aresult, the chips drop fromthe chip tank 55 due to their JgwhN0OV 2002
wei ght ,- pass through the piping 56, and then, enter the chip case 12 . Wen
a predeterm ned period of time has passed after the on-off valve 57 is
opened, the controller 60 is operable to close the on-off valve 57 (step
S8). The on-off valve 57 is kept opene&luntil t he chip case 12 i's

substanti al | ille with, but b fore overf|I#3: &Re chi . %gen t he
chip case #2F¢R1¢RpP ?%thé’d'%ri% @héscm%%r % qho &r BB ’%go rable
to raise the air cylinder 58 (step S9) The pipe 56a is renoved fromthe
chip case 2p.thhentime dihe @)ﬂnl@d@ﬁhﬂi@r\tspﬁ@\}@@ 8p, PepleeEPLN Y Gloppes abl e
to return the reel shaft table 3 to its honme position (step S10). Wile
repl eni shnphttefdt be achtpspen tiee ngecang £2. Th2 s2MNGL €96R0d5hatpplthe
printed circuit board is sinultaneously | oaded onto the chip nounting

machi ne. LeadeRgpef ftbR phienpegdiayr 66i tobeaedchipceapketed substantially at
the sane tinme as replenishnent of the chips is conpleted. After the printed

circuit board has begprbeaded. Wil ChicktoyBat iliHdBERI Nend iRkt e to
again initiate mounting of the chips in a usual manner. As thus far

descri bed, %Egﬁ g@g&néggg pj,ps is carried out while a printed circuit
or

board is bei |ngly, there is no need to stop operatlon of
the chip nounting nma h| 1 f.or .each_replenis eratlon The .ch
mounting machine 1 i %h%w%éﬁhg%g o% rﬁ? gﬁ‘ § rari B A ARy
enbodi nent, the support table 53 i in a horizontal direction so as

to bring thRecHR: tsé‘ﬁI?tSBaPﬁF@ velAtPéHFaéPFéirfh%ﬁtar\iﬁecrhpaﬁ &npt \WSRANE f eeder

2 . The invention is not limted to the illustrated arrangenent.

Al ternati vBFYM e tareblemaf b0t abh @13 the ofpsbalvesaddenie e puadion to
nove the enpty bul k feeder 2 whereas the support table 53 with the chip

t anks 55 i softlxechargegspo8tandl9 shairan eawsharfit dcivepheohshisy 54 is

mounted on one of the shelves 52 so as to drive or move a support
table 53 in a horizontal direction. This drive mechanism 54
is operatedunder the control of the controller 60. Aplurality
of chip tanks 55 are supported, in an inverted fashion, by the
support table 53. The chip tanks 355 contain different types
of chips, each, for example, on the order of l,dO0,000. Four
‘tanks 55 are shown in Fig. 1, but any number 6f tanks may be
used. The replenishment piping 56 is releasably connected to
the open bottom of each of the chip tanks 55. An on-off valve
57 is disposed between the piping 56 and the chip tank 55 and
is operated under the control of the controller 60.

The replenishing piping 56 is composed of two pipes
56a, 56b which are slidable relative to each other. The lower

pipe 56a is vertically moved by an air cylinder 58. The air



apparatus acceding to a second enmbodi nent of the present invention. Pd NOV 200
these figures, like parts are given |like reference nunerals and wll not be
descri bed herein. 2 ~ Nor toot 16 A shelf 70 is suspended fromthe top
wal | 50 so as to support a plurality of chip tanks 55. The chip tanks 55
are thus supported in a fixed position.;,A flexible tube 71 is rel easably
connected to the open bottomor |ower end of each of the chip tanks 55. The
on-of f valve.57,is dj sposed between the tu 71 .a he ip nk 55 and is
operabl e uR¥EI ERE %Hoﬁgr ?uré‘fe‘% & 8ot ‘fagfw@é.l ‘Ell‘ge&t%eo 171 %g‘“gblsqﬁh oned
so as not to interfere with the bulk feeder 2 during operation of the bulk
feeder 2. ®hbp¥2ontal fsmd ftyXhe fovadd BHIfGEFS IRE g-ﬂ'@ fSURPOLL %apibot 73
is nounted to the shelf 72. The robot 73 is novable in a X-Y (horizontal)
direction aBondgheheigheli indeund@rtahed sconereltedf undercohe ratntarolb® L The
robot 73 includes a chuck hand 74 for gripping the |ower end of the tube
71, and a th¢icerrdbldoreOver Wheal tlye noivt ny ltihelechG8ki b anck Jatt edhehehuck
hand 74 is first caused to grip the lower end of the tube 71 which is
suspended pipa Jéxad pRYel @ownwheasalties 1dher @tld BdethdSpise iy all e to
raise the tube 71. The robot 73 is noved in a horizontal direction so as to
bring the : | i ;1.0 tq M t h i er 2.
The cyli nd%#glgfalzfsséf%egil %ﬂgge?g%)lcgl oeggéltlozwi n?gtret f?‘ﬁ(gl?léor\%?@gén}ge %ﬁ%t e tube
71 into the.openi f & hi.p . e . r. the tuhe .been
g?aoe.tshsﬂgﬁggy o:.nh’ief?. ;I'ﬁl%aéa %J?H:éé‘%é%d.nseg:ttlo% %ét?%?)l %

inserted in e'c ase é contro I's opera open the

-of f | ) 2 NOV. 2002 i the fi t nmbodi t. A fixed t
oF ohi pe’i ¥62 fpf ol UiE FRERMEATE bt o e R LBE RS aR & FOrPRbeE FECIRt nor
chip

but may have a rectangular section. The piping 56 may take
any other shapes as far as chips can smoothly be moved through
the piping.

The controller 60 is operatively associated with the
chip mounting machine 1 and controls the drive mechanism 54,
the on-off wvalve 57 and the air cylinder 58. The drive
mechanism, 54, the on-off valve 57, and the air cylinder 58
collectivelyconstitutetheautomaticreplenishingapparatus.
‘The controller 60 is also connected to a centfal processing
unit (CPU) 4 so that the controller 60 and the chip mounting
machine 1 are operatively associated with one another. The
CPU 4 not only controls the chip mounting machine 1, but also
drives the reel shaft table 3 in synchronism with movement of
the chip mounting machine 1. The CPU 4 also sends instructional
signals so as to actuate the feed lever 14 and the index pin

push lever 17.



case 12. The on-off valve 57 is thereafter closed. The cylinder 75 i) a9¢i200
operable to raise the tube 71 . Thereafter, the chuck hand 74 is opened to
rel ease the tube 71 . This causes the tube 71 to be returned to its hone or
suspended position under the influence of its own resiliency. In the
illustrated enbodi nent, the chip tank 55 is supported in a fixed position.
If the bulk feeder 2 is noved away fromthe chip tank 55, the flexible tube
71 needs be bent to a substantial extent. Also, it_is necessary to provide
a long tube 71 such PR&FaERPPsOEakhBeaephahi SheRP kb ing RPRAF &kt Y®eder 2
and the chip tank 55 are separated to a nmaxi numextent. To this end, the
reel shaft thabl eoB8stsudtedent ko novveetdres bulked edddr r2 fwirehcantenpty. chi p
case 12 to a position near the chip tank 55. This elimnates the need to
substanti alflly bend the tube 71 and allows for the use of a short tube, It
wi || be appreciated that the present inventionis not limted to the
foregoi ng enmbodi nent §hehna He nfriekist 1 261 € @AY eshofi yRNiced bepl Gisdnment
of chips is carried out while a printed circuit board is being | oaded.
Alternativ k n upe : i oni sm
wth the bolks ’égﬁeﬁ%ﬂdﬁ?‘ﬁﬁa@ﬁ%ﬁfﬁﬁﬁ?éf P't h%&%%%‘p 2‘6&%@%&5 pnea; &nish an
enpty chip.case 12 wi.th_ the z z.Nor zaqot 18 i ps. In.such as t here
is no need't 5’?86‘3‘%@ %%Wu%u%lﬁ%%’ ﬁ’é&l‘f’&h@r%&%dﬁgr?@pnq}‘é%ﬁgﬂl?(rée%%ée? ation.
This results in a substantial  inprovenent in operating efficiency. The
present i n¢enEPoRPEsPEIBECEpRLTEAbE PPR¥A P PPWIRAR | i $Rch heP @in one
of two bulk feeders is in a stand-by position while the other bul k feeder
i s invol vedhinsnbanei geshingsintad stehtle caséntede cagcaiit iboarshl érishi ng
apparatus is operable to replenish the bulk feeder in the stand-by position
wi t h chi psprThisdekiimcmatte baarel needttanopera¢d tbethet ommtt cstragplamni shi ng
apparatus at high speeds since a sufficient tinme is nmade avail abl e.

Another printed circuit board is then loaded onto the chip

mounting machine 1. During loading of a new printed circuit
board, the chip mounting machine must be temporarily stopped
for about four to six seconds.

During mounting of the chips, the chip presence
sensor 45 detects whether the number of the chips within the
chip case 12 is reduced below a predetermined le&el (step S1).
The chip presence sensor 45 sends a corresponaing signal to
the controller 60. The controller 60 will then take all the
necessary steps to replenish chips to be mounted to the next
printed circuit board. Specifically, confirmation is made on
the identification number of the empty chip case 12 (step S2).
The support table 53 is then moved to locate a chip tank 55
with the same identification number as the empty chip case 12

above the bulk feeder 2 at a replenishment position (step S3).



In the foregoi ng enbodi ments, chips are fed to the bul k cassette throuZ&hNOV 1001

the chip case. Alternatively, chips may be fed directly to the bul k
cassette in the event that the bul k case has such a volume as to contain a
sufficient nunber of chips. This alternative arrangenent elimnates the
need for a chip case. The present invention is applicable not only to a

chi p nounting nmachi ne, but al so other nchi nes (for exanple, autonmatic

tapi ng machine) as far as they are provided with an alignnent/feed
apparatus. As thus f‘&lﬂlbéé@raidé@@,ﬁﬁéesféﬁi’s‘bpréléﬂiéétcslW%@@atﬁémer of
chips within the contai ner space is reduced below a predeterm ned |l evel. If
bel ow t he pladet estmemeéd ), evble, CAU 4 Z 2 oxi@v 2062 td9mpredehermalechafunt of
chips is fed fromthe chip tank through the replenishnment line to the

cont ai ner spare.3 Thithaukpieheshakng pepl ehos@p 9persd z@nto A cepprosed to
the prior art, there is no need to nount or renove chip cases since

addi ti onal s ghips B ded bhioughetbhe o) ensheark hbngi gHhePreseMe

i nvention enabl es operation of the chi'p nounting nachine substantially in a

conti NUOUSCIRDNEL . Ne 5t PRPAYE soafm{ H%emggi%%tti%eﬁlﬂ a%easT‘{]}iéieg@;cﬁJt ts in

a substanti i mproovenent i n operating efficiency. € preéese ion
has been described w.th respect to_its.preferred enbodi nents. It wll be
under st ood” }‘%tcaas‘?/\gfr%t'et gi}e%grﬁéa‘ﬁf ft8a?il§|’1sI an@%ﬁeﬁ%@o%&@& r?&&ge\ﬁ t hout
departing fromthe spirit and scope of the invention as defined in the
appended c? disn¥ertigarlyait baped 3G tnhbei L eine Te i tankmw appedrus for

automatically repl eni shing chips, the apparatus conpri sing;
the controller 60 is operable to lower the air cylinder 58 (step

S6). The lower end of the replenishment pipe 56a is inserted
into the opening 42 of the chip case 12. Substantially at the
same time, the controller 60 is operable to open the on-off
valve 57 (step S7). As a result, the chips drop from the chip
tank 55 due to their own weight, pass through the piping 56,
and then, enter the chip case 12, When a predetermined period
of time has passed after the on-off valve 57 is opened, the
controller 60 is operable to close the on-off v_alve 57 (step
S8). The on-off valve 57 is kept opened until- the chip case
12 is substantially filled with, but before overfilled with
the chips. When the chip case 12 is replenished with the chips,
the controller 60 is operable to raise the air cylinder 58 (step
S9). The pipe 56a is removed from the chip case 12. When the
air cylinder 58 is moved up, the CPU 4 is operable to return
the reel shaft table 3 to its home position (step S10).

While replenishment of the chips is being carried



an alignnent/feed mechani sm having a container for storing a pIuralit>27oqm“[m2
chips and an outlet port for discharging the chips one by one fromthe
container in an aligned manner, and a sensor for detecting whether the
Aunber of the chips within the container is below a reference level; a chip
tank designed to store nore chips than jshe container; the chip tank being
| ocat ed above the alignnent/feed nechani sm structure for noving the chip
tank and the alignnent/feed nechanismrelative to one apother so as to
bring the @&fp tEmpradntaheidclghnBARF febd FHEERARIRFRFHLY irtad cota
alignnment with one another; the container having an inlet port for
recei vi ng glueli thbpahoght p8g macbpheni shee@dingi aé theowrghnweide it itteaidhi ps
are fed fromthe chip tank to the container, the replenishnent |ine
i ncl udi ng Boprpe iapabimp lefteder subaltaexpaidiyonagndthent sacd i anirend aadapt ed
to allow the chips to pass therethrough; an on-off device disposed in the
repl eni shnmegdy & Nenméite oneciod ferlpyd cos hedmel oped ablrer Hed aprN pirhigted
repl eni shnent line in response to the sensor indicating that the nunber of
chips int i S, <D f e ad Lt t
Fepl oni ShrBa T e Wheh 8 P Sttt Sy ped Hamoer ro cunFads BB H I8 1o
t he cont ai ner; d a nechanism.f.or_vertical Vi r. end _qf the
pi pe so asolﬁ%r?}??i;%r?oﬁ%aml OV\%?J]L 12celng eo?[ %\%ng&pr#%egg)nethgeq t%hg%#nlci\éf apglrstu.aRZ. An
apparatus for automatically replenishing chips according to claim1,
wherein; &PHfality of said alignment/feed mechani snms are arranged in
parallel so as to feed different types of chips, . Z 2 Nou 2002 21 and a
plurality of said chp Eanksiaredpfovibed: BerAanappaertusffehips is
automati cal ly repl enishing chips according to clainms 1 or 2, further
conpri si ngzameted dotr wWoileontpriytedvehycait| basrdone beingi doehieg.t ank
and said alignnent/feed nechanismso as to bring said chip tank and said
al i gnnent /Aeeskdiecdiay) Stheérd a v erd ineadd ald gromntopairtat ieme cfnathlechipai d
contai ner space having at its rear end an inlet port for receiving
addi t i onaln&iht sng Sicth inePh efd s RN rbpnent BEL HE HFe B2 PiHL. Capabla i of
vertical expansion and contraction and adapted to allow the chips to pass
t her et hr oygh,, @y TRANS 0N &S tneal low gaieng st ke pkaweib@nepela8abd . Pi pe so
as to insert the Tower end of the pipe’into said inlet port . 4. An
apparatus for auto i ly repl enjshi ng,chi or.di t |_ai or 2,
wherei n sai d cont a?ﬁ%lj% C@pla%ee asaeigdneﬁ?drﬂ gcthepos%?apgt i ttgﬂb?&eéarS%e(r‘:1L , mgﬁgésai d
repl eni shnent Jine includes a f]exible tube through i,ch_ the chi can
bacs. "t ur tHoR NREFGBNRB e U1 G BB FE TS Gier CBRY 17 Saiia  RESx bl o
tube so as to nove said flexible tube upwardly from said container
vertical alignment with an empty bulk Teeder 2. The invention

is not limited to the illustrated arrangement. Aiternatively,
the reel shaft table 3 may be moved to a desiréd position to
move the empty bulk feeder 2 whereas the support table 53 with
the chip tanks 55 is fixed.

Figs. 8 and 9 show an automatic replenishing
apparatus acceding to a second embodiment of the present
invention.

In these figures, like parts are given like reference

nunerals and will not be described herein.



space and to insert the lower end of the flexible tube into said contiiriV 2007
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case 12, the controller 60 is operable to open the on~off valve
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away from the chip tank 55, the flexible tube 71 needs be bent

to a substantial extent. Also, it is necessary to provide a

long tube 71 such that chips can be replenished even if the

bulk feeder 2 and the chip tank 55 are separated to a maximum

extent. To this end, the reel shaft table 3 is driven to move

the bulk feeder 2 with an empty chip case 12 to a position near

the chip tank 55. This eliminates the need to substantially

bend the tube 71 and allows for the use of a short tube.

It will be appreciated that the present invention
is not limited to the foregoing embodiments.
In the first and second embodiments, replenishment
of chips is carried out while a printed circuit board is being
loaded. Alternatively, the chip tank 55 or the tube 71 may

be moved in synchronism with the bulk feeder 2 during mounting

of the chips so as to replenish an empty chip case 12 with the
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stand-by position with chips. This eliminates the need to

operate the automatic replenishing apparatus at high speeds
since a sufficient time is made available.

In the foregoing embodiments, chips are fed to the
bulk cassette through the chip case. Alternatively, chips may
be fed directly to the bulk cassette in the event that the bulk
case has such a volume as to contain a sufficient number of
chips. This alternative arrangement eliminates‘the need for
a chip case.

The present invention is applicable not only to a
chip mounting machine, but also other machines (for example,
automatic taping machine) as far as they are provided with an
alignment/feed apparatus.

As thus far described, the sensor detects whether

the number of chips within the container space is reduced below

a predetermined level. If below the predetermined level, a
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machine takes place. This results in a substantial

improvement in operating efficiency.

The present invention has been described with
respect to its preferred embodiments. It will be understood
that a variety of modifications and changes may be made without
departing from the spirit and scope of the invention as defined

in the appended claims.
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10(f f cgggthe- chdp tank being located above the alignment/feed mechanism;

structure for moving the chip tank and the alignment/feed

mechanism relative to one another so as to bring the chip tank and

the alignment/feed mechanism into operational alignment

another;

with one

the container having an inlet port for receiving additional

chips;

a replenishment line through which the chips are

fed from

the chip tank to the container, the replenishment line including a
pipe capable of vertical expansion and contraction and adapted to
allow the chips to pass therethrough;
an on-off device disposed in the replenishment
line, the one-off device being operable to open the replenishment
line in response to the sensor indicating that the number of chips
in the container is below the reference level and to close the
replenishment line when a predetermined number of chips have been
fed to the container; and
a mechanism for vertically moving the lower end of the
pipe so as to insert the lower end of the pipe into the inlet

port.

2. An apparatus for automatically replenishing chips
according to claim 1, wherein;
a plurality of said alignment/feed mechanisms are arranged

in parallel so as to feed different types of chips,
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tank and said alignment/feed mechanism into vertical alignment
with one another,

said container space having at its rear end an inlet port
for receiving additional chips,

said replenishment line including a pipe capable of
vertical expansion and contraction and adapted to allow the
chips to pass therethrough, and

means for vertically moving the lower end of said pipe
so as to insert the lower end of the pipe into said inlet port.

4. An apparatus for automatically-replenishing

chips according to claims 1 or 2, wherein said cbntainer space
has an inlet port at its rear end, and

said replenishment line includes a flexible tube through
which the chips can pass, further including

means for gripping the lower end of said flexible tube
so as to move said flexible tube upwardly from said container
space and to insert the lower end of the flexible tube into

said container space.
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