6 MAY 2004 1 FEEDER FOR CHI P COVPONENTS BACKGROUND OF THE | NVENTI ON 18 MAY 2004
Field of the Invention The present invention relates to feeders for chip
conponents, and in particular relates to a feeder for intermttently
feeding chip conponents in one direction by wusing the driving force of a
chip nmounter. 2. Description of the Related Art Htherto, a feeder for
chip conponents is known, wherein chip conponents accommobdated in a
hopper are dropped one at a time froma discharge hole on the bottom of
the hopper onto an endless belt by a vertically noving pipe linked to
the operation of a chip nounter while the chip conponents conveyed to an
end portion of the endless belt by intermttently driving the endless
belt forwardly by a belt FREEDER rRPReCHER COMBONENTEKked up one by one by
the chip nounter (see Japanese Unexam ned Patent Application Publication
No. 8-48419, for exanple). In the above-nentioned feeder, the pipe for
dropping chip conponents in the hopper fromthe discharge hole is

verti caPRGKGRPVNR BY THEr IWVEYTIONer pushed down by the chip nounter and
the belt driving nechanismdrives a belt driving pulley intermttently
via a ratchBieddanfbyhe dnventdonever swung by retracting means noving

simultaneously with the | .
The present invention relates to feeders for chip

components, and in particular relates to a feeder for
intermittently feeding chip components in one direction by
using the driving force of a chip mounter.

2. Description of the Related Art

Hitherto, a feeder for chip components is known,
wherein chip components accommodated in a hopper are dropped
one at a time from a discharge hole on the bottom of the
hopper onto an endless belt by a vertically moving pipe
linked to the operation of a chip mounter while the chip
components conveyed to an end portion of the endless belt by
intermittently driving the endless belt forwardly by a belt
driving mechanism are picked up one by one by the chip
mounter (see Japanese Unexamined Patent Application
Publication No. 8-48419, for example}.

In the above-mentioned feeder, the pipe for dropping
chip components in the hopper from the discharge hole is
vertically driven by a driving lever pushed down by the chip
mounter and the belt driving mechanism drives a belt driving
pulley intermittently via a ratchet claw by a driving lever

swung by retracting means moving simultanecusly with the




6 MAY 2004 2 chip nmounter. Since by utilizing the input |oad of the cHi MAY 2004
nmounter, the chip conponents are taken out fromthe hopper onto the belt
and the chip conponents are intermttently conveyed by the belt, the
feeder has an advantage that a specific driving source is not required
and synchroni zati on between the feeder and the chip nounter can be
readily obtained. Recently, high feeding capacity is required for a
feeder of the type and feeders having a capacity of 0.1 s per one chip
conponent or |ess have been put to practical use. Wen chip conponents
are fed in such a short tinme, junping and slippage of the chip conponents
occur on the belt, so that a problemthat the chip conponents cannot be
fed in SkimmAuntiare &Finrs byrhit ikiaing ther toputni loadeof deberchid with
reference to Figs. 1A to 1C. Figs. 1A and 1B show an exanpl e of operations
of the MWNehukha Hhe tammpsnentsrare i taken tort f froerthésheppen in Fig.
1A, the chip nounter starts to descend at the tine t[err] and reaches the
bot t om @ &b deldt akk thenchip components tane irtermbtgénthe tine t 31
the chip nmounter is stopped while the forefront chip conponent conveyed on
the bel COVeysk &y dhe Relthe thergfaedamdiamian mivartagetthas ao ascend

and reaches the top dead center at the time t4. Fromthe time t4 through
t he timgaﬂgaﬂqq drividyg &OPWSE |ie not required and synchronization

between the feeder and the chip mounter can be readily
obtained.

Recently, high feeding capacity is required for a
feeder of the type and feeders having a capacity of 0.1 s
per one chip component or less have been put to practical
use. When chip components are fed in such a short time,
jumping and slippage of the chip components occur on the
belt, so that a problem that the chip components cannot be
fed in a stable state arises. The reasons thereof will be
described with reference to Figs. 1A to 1cC.

Figs. 1A and 1B show an example of operations of the
chip mounter and the belt for driving the feeder.

As shown in Fig. 1A, the chip mounter starts to descend
at the time t, and reaches the bottom dead center at the time
t,. From the time t, through the time t,, the chip mounter
is stopped while the forefront chip component conveyed on
the belt is sucked up. At the time t,, the chip mounter
starts to ascend and reaches the top dead center at the time
t,. From the time t, through the time t,, a suction nozzle

is moved and orientation of the chip component is recognized,



I's nmoved and orientation of the chip conmponent is recognized, 6 NMAY Zédﬂwgw4
so that the sucked chip conponent is nounted on a circuit board, etc. On
the other hand, as shown in Fig. 1B, since the belt 1is driven in
synchroni zation with the ascent of the chip nmounter, the belt is
forwardly driven only during the ascent of the chip nounter [err] (t3 to
t4) and is stopping for the rest of the tinme. In such a high-speed
operation having a tact tinme of 0.1 s3as described above, the belt
driving tine [err] to be snmaller in proportion to the tact tine.
Therefore, the belt has to be driven at a high-speed, so that the
frictional force between the chip conponent and the belt is not

ef f ect i \RQ ythalerthe) sugked rehimi gorpeperentis mownbedben aheivbyited in a
stable state due to junping and slippage of the chip conponents on the
bel t. SUMMB¢ GFLCHHE | NVENTI ON Accordingly, it is an object of the present
invention to provide a feeder for chip conponents capable of feeding

chi p conponeRPs the 2theghhang a8 ahown in Fddy JBspiare dhe e by
driving ,a conveying section at a J]ower speed than that of the chip

mount er Eh@ATVER WHe SRR 3olR Sfith sthe aagrent |of oklierchépachi eve

t he above-nentioned qbject, in ) )
mounter, the belt is forwardly driven only during the ascent

of the chip mounter At, (t, to t,) and is stopping for the
rest of the time.

In such a high-speed operation having a tact time of
0.1 s as described above, the belt driving time At, is to be
smaller in proportion to the tact time. Therefore, the belt
has to be driven at a high-speed, so that the frictional
force between the chip component and the belt is not
effectively exerted, and the chip components cannot be
thereby fed in a stable state due to jumping and slippage of

the chip components on the belt.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a feeder for chip components capable of feeding
chip components in a stable state even in the high-speed
operation by driving a conveying section at a lower speed
than that of the chip mounter and even when the chip mounter
is stopped. |
- In order to achieve the above-mentioned object, in

accordance with a first aspect of the present invention,



accordance with a first aspect of the present invention, 6 MAY 2004 4 6 MAY 2004
there is provided a feeder for chip conponents, including a feed | ever
operated according to the input load froma chip nounter and a conveyor
belt connected to the feed |l ever via a one-way feeding nmechanism the
feeder feeding chip conponents on the conveyor belt in one direction by
intermttently driving the conveyor belt in one direction, the feeder for
chip conponents conprising: an urging greans for urging the feed lever in
the returning direction by storing the input |load of the chip nounter in
the operating direction as energy; and a delay nmechani smfor delaying the
returnia&toperation of the feed lever relative to the operation of the
chi p noumexe | 1f tprovided nd nfeedercfdonchipheomponehts, t hacthdpngoant er
operates_ in the operating direction, the feed lever is noved in the

oper at i ikpedii kexay oiperatedkaceprdingetehihe nboputr laadl Eromeacohipyor

belt is maintained in a stationary state by the one-way feeding

mechani SMURRE i & rconkeyehebelt pconneceed bpetheefeed lavereviiani ng
direction, the feed lever is noved in the returning direction so as to be
del ayed & ANRWAY theeding deghamiskertly feeder gfegdimanshipd the del ay
mechani sm while the conveyor belt is driven via the one-way feeding

nechani SAMPARET SR the INVEYDRPumkht in ererdinectbonhbyfir st

intermittently driving the conveyor belt in one direction,
the feeder for chip components comprising: an urging means
for urging the feed lever in the returning direction by
storing the input load of the chip mounter in the operating
direction as energy; and a delay mechanism for delaying the
returning operation of the feed lever relative to the
operation of the chip mounter in the returning direction,
wherein when the chip mounter operates in the operating
direction, the feed lever is moved in the operating
direction by linking to the chip mounter while the conveyor
belt is maintained in a stationary state by the one-way
feeding mechanism, and wherein when the chip mounter
operates in the returning direction, the feed lever is moved
in the returning direction so as to be delayed relative to
the chip mounter by the urging means and the delay mechanism
while the conveyor belt is driven via the one-way feeding
mechanism,

The feeder for chip components according to the first
aspect of the present invention will be described with

reference to Fig. 1C.



aspect of the present invention will be described with reference to'F$&F'NN
1C. 6 MAY 2004 5 In the feeder, when the chip nounter operates (tl to t2),
the belt is stopped, and when the chip nounter is retracted (t3 to t4),
the belt is driven; however, the belt is out of synchronization with the
retraction of the chip nounter due to a delay nmechani smand continues to
be driven at a |l ow speed even after the chip nounter reaches the top dead
center. Therefore, the belt driving tide_[err] (t3 to t6) can be
prol onged conpared with the conventional driving tine At, (t3 to t4), so
that the belt can be driven at a |lower speed for the sane feeding anount.
Thereby, the frictional force between the belt and the chip conponents
are effectivdiny thexdeederanwhere tWdid rhignpenenter capetetsuppt, ed wi,jh hi gh
stability even in high-speed operation. In particular, in the feeder, the
belt is ths hftlit ek Wtopprd, rand when oietdkiphhpunbent &8 betrabeadt he
chip nounter is retracted, driven by the energy stored in the urging
means. THar EPoke) s tHie teglt chh deivienyehowevar| ohhepbedit Wwst hout oliei ng
restricted by the operation of the chip nounter. The belt drive
t er m natSYOWWhLoRiads inly wdmhe irrtzactiomgofisthe ¢kipafonrteheduext
ascent starting tinme t5 of the chip nounter, so that the belt driving
time caF%a Yedechanism and continues to be driven at a low

speed even after the chip mounter reaches the top dead

center. Therefore, the belt driving time At, (t, to t,) can

be prolonged compared with the conventional driving time At,

(t; to t,), so that the belt can be driven at a lower speed

for the same feeding amount. Thereby, the frictional force

between the belt and the chip components are effectively

exerted and the chip components can be supplied with high

stability even in high-speed operation.

In particular, in the feeder, the belt is not driven by

the input load of the chip mounter but when the chip mounter

is retracted, driven by the energy stored in the urging

means. Therefore, the belt can be driven at a low speed

without being restricted by the operation of the chip

mounter.

The belt drive termination time t, may be any time as

long as it is before the next ascent starting time t. of the

chip mounter, so that the belt driving time can be secured

as long as possible within the time range of t, to t,. The

operating speed of the belt is adjustable by the delay

mechanism.



as long as possible within the tinme range of t3 to t5. The operating 6 MAY 2004
speed of the belt is adjustable by the delay mnechanism B MAY 2004 As a
del ay mechani sm a known del ay nmechani sm such as an eddy current danper,
a danper utilizing viscosity of a fluid, and an air danper can be

enpl oyed. The set-up place for the delay nmechanismis not limted to the
feed |l ever portion; it may be arranged around the one-way feeding
mechanismor a driving unit for the-belt: As operating characteristics of
the del ay nechanism the resistance force nay be exerted in both
operating and returning directions of the feed lever, or it may be
exerted onlg in the returning direction while it ig not exerLed I n
operating di®®c?iRlansmerRaniFrng? nkAR¥D deha¥ PEFhapdFPn§UEPa&Ei ¢ ener gy
such as a spring and nmeans for stqring potential energy SUChcpis a wei ght
may be 88e89d¥nCYrIERENGARBEEet 2oHAMRET p LA iy IS AT 1Y & procating
conveying menber i s used i.nstead of bhe belt in the first asp%%%5 That

is, in hiRdAdanRe @Rt ALEnEaTRELSNFaNaDFcEMPLPNE s | %ﬁiﬁﬁgﬁﬂfzf &der for

ChLP. COPRONERL e IChUThIR Buf SE0pLE ShatRE L0 SECGIG dt e ot
e oubBS AP S EL RSy BaTERaRPEH g Cfplo e ShRedp sfpporponents on
mechanism or a driving unit for the belt.

As operating characteristics of the delay mechanism,
the resistance force may be exerted in both operating and
returning directions of the feed lever, or it may be exerted
only in the returning direction while it is not exerted in
operating direction.

As the urging means, means for storing elastic energy
such as a spring and means for storing potential energy such
as a weight may be used.

In a second aspect of the present invention, a
reciprocating conveying member is used instead of the belt
in the first aspect. That is, in accordance with the second
aspect, there is provided a feeder for chip components,
including a feed lever operated according to the input locad
from a chip mounter and a conveying member connected to the
feed lever via a transmission mechanism, the feeder feeding
chip components on the conveying member in one direction by
reciprocating the conveying member using a frictional force,
the feeder for chip components comprising: an urging means

for urging the feed lever in the returning direction by



- B MAY 200

reci procating the conveying menber using a frictional force, the feeder
for chip conponents conprising: an urging neans for urging the feed |ever
in the returning direction by 6 MAY 1004 7 storing the input |oad of the
chip nounter in the operating direction as energy; and a delay mechani sm
for delaying the returning operation of the feed |lever relative to the
operation of the chip nmounter in the returning direction, wherein when
the chip nounter operates in the opergtiung direction, the feed lever is
noved in the operating direction by linking to the chip nounter while the
chip conponents are slid relative to the conveying nenber by retracting
t he conveyi ng nenber, at high speed via the transm ssion nechanism and

wher ei nSkREANGhEhENIHPRSLALEE ofpdhe &him, movdtes dihithe ARKAY I the
feed lever is noved in the returning direction so as to be del ayed

rel ati vE1EECLiAB @R FIREGATeANGy 2 ﬁ’@q@éﬂ Aphaman Harudelaning dhe
conmponents are unitarily conveyed wth the conveyinqrnenbgr by forwardly
dr|V|nngﬁE?BéHGe?Pﬁ§aﬁéﬁﬁePfa h@bﬁe§ﬂbé§“ﬁ§arqhﬂ§%r%mﬁﬂn@ﬂﬁcwlnechan|sm
accor di ABEYECARD. PLolNPo PR SODIET. LPhahe: RRATHEreHEIeS bt  act e
force i WAEERIBeMpencrhe, £ PomERBLER FRESIGHeif WIF FREAHEY | ng nenber
S0 direction, the feed lever is moved in the operating
direction by linking to the chip mounter while the chip
components are slid relative to the conveying member by
retracting the conveying member at high speed via the
transmission mechanism, and wherein when the chip mounter
operates in the returning direction, the feed lever is moved
in the returning direction so as to be delayed relative to
the chip mounter by the delay mechanism while the chip
components are unitarily conveyed with the conveying member
by forwardly driving the conveying member at low speed via
the transmission mechanism.

When the chip mounter operates in the operating
direction, and accordingly, the feed lever is moved, the
conveying member is retracted via a transmission mechanism
in a high speed. Thereby, the frictional force is scarcely
exerted to the chip compcnents on the conveying member so
that only the conveying member is retracted while the chip
components maintain their positions. Next, when the chip

mounter operates in the returning direction, the feed lever

is retracted behind the chip mounter due to the delay
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that only the conveying nenber is retracted while the chip conponents

mai ntain their positions. Next, when the chip nounter operates in the
returning direction, the feed lever is retracted behind the chip nounter
due to the delay 6 MAY 2004 8 nechanism Therefore, the conveyi ng nenber
connected thereto via the transm ssion nmechanism al so proceeds at a |ow
speed behind the chip nounter. Accordingly, the frictional force is
exerted to the chip conponents on the8 eonveyi ng nenber, so that the chip
conponents al so proceed wunitarily with the conveying nenber. Due to the
del ay nmechanism the proceeding tine of the conveying nenber can be

| d ti.l _th ' | ust f th t ti tarti ti f
The. ont BERBOREEP: SBMeFREP Ene \hA SRy i SRy AUBYH menber can be

secured,.as _lLaong.as, possible. .Therefore, the _caonveyi ng nenper_.can be

ar i ven FBERgra i Be SrAosnif ses Mesnamen Mis sOsRE St dh b
supplied w th hi.g tahi Lity even_in high-speed peratiqn. Preferably,

t he tragg‘ﬁ’i %glegﬁ ﬁ\gg1 gﬁi E#chr’rﬁ'lpl &8, nge%dm RNl 'qgclé’rftl Sotati ng in one

?r;rkf%i ?E%B‘EEBEQE”%EBJE e%%%g%nttooftth;ehg:#&%f%oltmi\éﬁerﬁ%d & Hhd ng for

conveyi ng nmenber contact w e surface of the

gﬂ“ecl’\r %ﬁnb?ﬁgﬁggﬁgﬁgé?zi g%@ggﬂ\?}tg%h‘éh P Wahplon Y 308 IdEddiePrerating
unitarily with the conveying member.

Due to the delay mechanism, the proceeding time of the
conveying member can be prolonged until the time Just before
the next operation starting time of the chip mounter, so
that the driving time of the conveying member can be secured
as long as possible. Therefore, the conveying member can be
driven forwardly at a low speed, so that the chip components
can be supplied with high stability even in high-speed
operation.

Preferably, the transmission mechanism comprises a cam
intermittently rotating in one direction according to the
movement of the feed lever and a spring for making the
conveying member contact with and to track the surface of
the cam. With these features, when the chip mounter
operates in the operating direction, the cam is rotated via
the feed lever, so that the conveying member is dropped into
the valley portion of the cam from the peak portion thereof.
Thereby, the conveying member is retracted at a high speed.

When the chip mounter operates in the returning direction,

the conveying member rides onto the peak portion from the
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the feed |l ever, so that the conveying nenber is dropped into the valley
portion of the camfromthe peak portion thereof. Thereby, the conveying
is retracted at a high speed. Wen the chip nounter operates in

menber

the returning direction,

t he conveying nenber rides onto the peak portion

fromthe 6 MAY 2004 9 valley portion of the cam and thereby the conveying
proceeds at a | ow speed. The proceedi ng speed of the conveying

menber
menber

is reduced by functions of thegcamprofile and the del ay

mechani sm so that the frictional force between the conveying nenber and
the chip components is sufficiently exerted, resulting in supplying the

chip

conpri s¥

g FReed afe theed | ever

conRonents Wi t hout slippage. Preferably, the transm ssion nechani sm
gliegepprtipanriwkbeecam, handeddrarebyr tdied aonwestimeyiembenber
are rotatably connected to arm portions projectingly forned on both

si des oPrace®HfgRkgashawt speedh t Abee ptr@m@sl

and

the conveyi ng nenber are connected together via the bell crank, the feed
| ever afR@DVREingomeBPEEqifekBdncgdebypduncidons 9fhdheomampmefidia h each

ot her.

At this tinme, the conveying nmenber can be retracted at a high
speed afBAdnbheddedakamarhanish,| §@ $patdthe fagstdonag
hi gh speed in the operating

di rect i BREWEED EBet Ren¥EyAPInBEMRRTsAnd the chip components is

sufficiently exerted, resulting in supplying the chip
components without slippage.

Preferably, the transmission mechanism comprises a bell
crank wherein the feed lever and the conveying member are
rotatably connected to arm portions projectingly formed on
both sides of a swinging shaft. With these features, when
the feed lever and the conveying member are connected
together via the bell cfank, the feed lever and the
conveying member are operated in synchronization with each
other. At this time, the conveying member can be retracted
at a high speed and moved forwardly at a low speed by
operating the feed lever at a high speed in the operating
direction and at a low'speed in the returning direction due
to the delay mechanism.

Preferably, the delay mechanism is an eddy current
damper. In the eddy current damper, as is generally known,
a conductive member is arranged so as to oppose magnetic
flux generating_meahs (a magnet, for example) and one of the
mégnetic flux generating means and the conductive member is

movable relative to the other in the direction orthogonal to

therdeeed | ever at a
direction and at a | ow speed in the returning



Preferably, the delay nechanismis an eddy current danper. In the edé)MM o0
current danper, as is generally known, a conductive nenber is arranged so
as to oppose magnetic flux generating neans (a magnet, for exanple) and
one of the nmagnetic flux generating neans and the conductive nmenber is
novabl e relative to the other in the direction orthogonal to 6 MAY 2004 -
10 the opposing direction. Since an eddy current induced in the
conductive nenber is generated in theyglirection that prevents changes in
magnetic flux, a resistance force is exerted to the novabl e nenber by the
eddy current and with increasing displacing speed of the novabl e nenber,
the lager resistance force is exerted. That is, the |oad proportional to
t he spe&bei SPpPEiNFedifreshione e&dnceumneddiamrenio indiged hin
acceleration is stopped at the speed deternmined by the relation with the
spring tHEcEONHENELdNEr Bembeniigh Jenesad eshdmattihen digastdamdthath be
securely achi eved, For exanple, when the eddy current danper is arranged
bet weenPTENENLScGhRBIEE dRdMadnetds fdmXror nesistancafqrsrrisioves in
any direction, the resistance force is exerted to the feed |ever so as to
pr event SXRELREV ERe A1 AOVRLLE membiedh bY Shec @ddye cnnamMy angd deltilor t he
feed | ever in the qper tin% directiaon is given by the chip nounter, even
when théncFEQFQPQngéSPiPEé Bs speet of, thve Moyadk s msmber  hheydager noved

with the chip_mounter w thout bei revent.ed by the
reSLSgance force is exer eﬁq pT%at is, €£e load proportional

to the speed is obtained from the eddy current damper, so
that the acceleration is stopped at the speed determined by
the relation with the spring force. Therefore, in high-
speed operation, conveying can be securely achieved. For
example, when the eddy current damper is arranged between
the feed lever and a fixed portion, if the feed lever moves
in any direction, the resistance force is exerted to the
feed lever so as to prevent the movement in the direction.
Since the driving force for the feed lever in the operating
direction is given by the chip mounter, even when the
resistance force is exerted, the feed lever is unitarily
moved with the chip mounter without being prevented by the
resistance force. 1In contrast, since the driving force for
the feed lever in the returning direction is given by the
urging means, the urging force by the urging means is
restrained by the eddy current damper, so that the feed
lever can be returned at a low speed. Since the eddy
current damper has not sliding portions, it has an advantage

that characteristics de not change even when using for a



resi stance force. In contrast, since the driving force for the feed ﬁ@eL?M4
in the returning direction is given by the wurging neans, the urging force
by the urging neans is restrained by the eddy current danper, so that the
feed |ever can be returned at a | ow speed. Since the eddy current danper
has not sliding portions, it has an advantage that characteristics do not
change even when using for a 6 MAY 2004 - 11 |ong period. Preferably, the
del ay mechanismis a hysteresis brakej; Ihe hysteresis brake conprises
conposite magnetic poles having the N pole of the magnet and the S pole
alternately arrayed and a nmagnetic material arranged so as to oppose the
conposite nmagnetic poles and being relatively novable in the direction

or t hogoA®ing pextie@dopposi ng direction, and generates a brake force
utilizing the hysteresis loss of the magnetic material. Different from
the eddy curPEefedahp¥r, thehdedaykdechapassr isha Mystanesis hraked s not
dependent on the speed and the hysteresis brake has an advantage that the
br ake f @hee hystegesisadinake RONRTEE es GPMEPS Ve Sfrgnet ppatedn. Wien the
hysteresis brake is arranged between the feed |lever and a fixed portion,
for exafgvdng fde ualg &f Whamadstand it SR aal e ialy ow speed
operation of the feed | ever, and del ay operation can be securely

per f or néFrayRda@dc FoMadigide mMakafidledangndg® as to oppose the

composite magnetic poles and being relatively movable in the
direction orthogonal to the opposing direction, and
generates a brake force utilizing the hysteresis loss of the
magnetic material. Different from the eddy current damper,
the brake force of the hysteresis brake is not dependent on
the speed and the hysteresis brake has an advantage that the
brake force can be readily obtained even in low-speed
operation. When the hysteresis brake is arranged between
the feed lever and a fixed portion, for example, the
sufficient brake force can be obtained even in low-speed
operation of the feed lever, and delay operation can be
securely performed. In addition, since the hysteresis brake
also has not sliding portions, characteristics thereof do
not change even when using for a long period.

Preferably, the hysteresis brake adds a function as an
eddy current damper by forming the entirety of or part of
the magnetic material forming the hysteresis brake from a
conductive material. The hysteresis brake is not dependent
on the speed as described above, and when it is used as a

simple substance, the feed lever continues acceleration, so
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al so has not sliding portions, characteristics thereof do not change en
when using for a long period. Preferably, the hysteresis brake adds a
function as an eddy current danper by formng the entirety of or part of
the magnetic material formng the hysteresis brake froma conductive
material. The hysteresis brake is not dependent on the speed as descri bed
above, and when it is used as a sinple substance, the feed |ever
continues accel eration, so 6 MAY 200412 12 that the speed control and the
restriction of generation of a shock and a noise at the top dead center
may be difficult. Therefore, by adding a function as an eddy current
danper to the hysteresis brake, the chip conponents can be supplied wth
hi gh st 3hag e dpead ot rsperantd dite freftrict ion-of generat ior of

hi gh- speed. BRI EF DESCRI PTION OF THE DRAWNGS Figs. 1A to 1C are time
charts fosteSipanch asdss iadh the tor diradhieenter maxidre Riffieatt of a

feeder according to the present invention; Fig. 2 is a side view of a
feeder FOESEFNEF t H¥a AAdiNg AR aF amedde urreny damper ¥ g. 3
IS a cross-sectional, view at the line X-X of Fig. 2; Fig. 4 is a_side view
of the f zla’%ﬁ&ﬁ?%sn briake . thi GhiR Ganppnenfii¢ap be supplied

with high stability for all the operations from the low-

speed to the high-speed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are time charts for comparing operation
of a conventional feeder with that of a feeder according to
the present invention;

Fig. 2 is a side view of a feeder according to a first
embodiment of the present invention;

Fig. 3 is a cross-sectional view at the line X-X of Figqg.
2;

Fig. 4 is a side view of the feeder shown in Fig. 2
when it is descending;

Fig. 5 is a side view of the feeder shown in Fig. 2
when it is at the bottom dead center;

Fig. 6 is a side view of thé feeder shown in Fig. 2
when it is ascending;

Fig. 7 is a side view of a feeder according to a second
embodiment of the present invention;

Fig. 8 is a side view of the feeder shown in Fig. 7

when it is descending;



Fig. 5is a side view of the feeder shown in Fig. 2 when it is at tHeMAY 2004
bottom dead center; Fig. 6 is a side view of the feeder shown in Fig. 2
when it is ascending; Fig. 7 is a side view of a feeder according to a
second enbodi ment of the present invention; Fig. 8 is a side view of the
feeder shown in Fig. 7 when it is descending; 6 MAY 2004 - 13 Fig. 9is
a side view of the feeder shown in Fig. 7 when it is at the bottom dead
center; Fig. 10 is a side view of thejgeeder shown in Fig. 7 when it is
ascending; Figs. 11A to 11C are tine charts for conparing operation of a
feeder wthout a delay nmechanismw th that of a feeder having a del ay
mechani sm shown in Fig. 7; Fig.. 12 is a side VIeM/Of a feeder according to
athird enbBdBmeft 18f at ﬁédﬁr &ism: ofnFoe ifeedey ghomn jip Figgéd view of

t he feeder shown in when it is descending; Fig. 14 is a side view
of the MA&Terltts QIéﬁﬂg?o?E?m WRaf i3eNte%Bt t he bottom dead center; Fig.
15 is a side VIeM/Of the feeder .shown in Fi 12 when it is ascendlng
Figs. 16A toFi8c dPelfi AeSdAg: VieMoP c&ﬁﬁaf%ﬁger shown in Fig. 7

when it is ascending;

Figs. 11A to 11C are time charts for comparing
operation of a feeder without a delay mechanism with that of
a feeder having a delay mechanism shown in Fig. 7;

Fig. 12 is a side view of a feeder according to a third
embodiment of the present invention;

Fig. 13 is a side view of the feeder shown in Fig. 12
when it is descending;

Fig. 14 is a side view of the feeder shown in Fig. 12
when it is at the bottom dead center;

Fig. 15 is a side view of the feeder shown in Fig. 12
when it is ascending;

Figs. 16A to 16C are time charts for comparing
operation of a feeder without a delay mechanism with that of
a feeder having a delay mechanism shown in Fig. 12;

Fig. 17 is a side view of a feeder according to a
fourth embodiment of the present invention;

Fig. 18 is a cross-sectional view at the line Y-Y of
Fig. 17; and

Figs. 19A to 19D are diagrams for showing operational

fundamentals of a hysteresis brake.




operation of a feeder without a delay nmechanismw th that of a fee$emY 2004
havi ng a del ay nechani smshown in Fig. 12; Fig. 17 is a side view of a
feeder according to a fourth enbodi mrent of the present invention; Fig. 18
Is a cross-sectional viewat the line Y-Y of Fig. 17; and Figs. 19A to
19D are diagranms for show ng operational fundanentals of a hysteresis
brake. 6 MAY 2004 - 14 DESCRI PTION OF THE PREFERRED EMBODI MENTS Figs. 2
to 6 show a first enbodi ment of a feepger—_for chip conponents according to
the present invention. In addition, in this enbodi ment, a square chip

el ectronic conponent having el ectrodes at both ends is used as a chip
conponent P. The feeder conprises a feed |lever 1 and a spring 2 for

urgi ng PRECRIBEFIPEYOF THEQPREFERRES: FMBOIMENAS,. The feed lever 1 is
supported by_a feeder body novably in the vertical direction via a link 3
and a bel | cFa®&: 42 ¥ $nhehovop Sireheembedimens, of azfggdsreforever A of
the chip, .nounter is arranged. The npunter |ever A noves vertically in a
range th&PpF@HEPBPHFﬁeacggFQRégb}qiqqﬁ B SSEth & VSN on 18F the chip

mount er. _Therefore, the feed lever 1 is pushed. down by the nounter |ever
A The‘PgaéF18ﬂd bBrFB&ﬁ SFgPﬂémﬁﬁéd BeFSUare £hdgn onic

component having electrodes at both ends is used as a chip
component P.

The feeder comprises a feed lever 1 and a spring 2 for
urging the feed lever 1 so as to return upwardly. The feed
lever 1 is supported by a feeder body movably in the
vertical direction via a link 3 and a bell crank 4. On the
top of the feed lever 1, a mounter lever A of the chip
mounter is arranged. The mounter lever A moves vertically
in a range of a predetermined stroke by linking to the
operation of the chip mounter. Therefore, the feed lever 1
is pushed down by the mounter lever A.

The lower end portion of the feed lever 1 is connected
to a link 5 via the bell crank 4 and is furthermore
connected to a swing plate 6 coaxially attached with a
driving pulley 10. The bell crank 4 is swingablly arranged
in the feeder body using a shaft 4a as a supporting point.
Ends of two arm portions of the bell crank 4 are connected
to the lower end portion of the feed lever 1 and the link 5
via pins 4b and 4c, respectively. A feed claw 7 for
engaging with the driving pulley 10 is attached to the swing

plate & so as to rotate the driving pulley 10 in only one



toalink 5viathe bell crank 4 and is furthernore connected to a $WAYQ004

plate 6 coaxially attached with a driving pulley 10. The bell crank 4 is
swingablly arranged in the feeder body using a shaft 4a as a supporting
point. Ends of two armportions of the bell crank 4 are connected to the
| omer end portion of the feed lever 1 and the link 5 via pins 4b and 4c,
respectively. A feed claw 7 for engaging with the driving pulley 10 is
attached to the swing plate 6 so as 1® «otate the driving pulley 10 in
only one 6 MAY 2004 - 15 direction by swinging of the swng plate 6. An
endl ess conveyor belt 12 is horizontally wound around between the driving

pul l ey 1Q and .ad |ven pul, éﬁ% on the bel t 12 plural chip conponents
P are pAdLEFLRN, YIFM%ﬂgHW¥ éi? &mnd- down roverment of the

feed |ever ], drivin d onI count ercl ockwi se via

the feed c|a&P79“§66FﬁaF°ﬁK§Y8ﬁl§61g h%oﬁén Pzgﬁﬁ%ﬁ&ﬂePh¥¥¥%ntly proceed

by one |ncre t at In_the the fee ever ddy

cur rent 4S8, PesvegR ai*%”?r&ﬁléssaw To aligy? BN V) dea.
rlses a oke the feed | ever

The edd§ # regtlg ange
1 'and 20 TheaPelEndnaq Bdrgad g@etp o gn%g’*nit P R aaendedmtoathe yoke
8a, and 3 1esl 4yl ARUUELOF pyPhRe® 30 A GbulS ddviiferd® dA% A PoFlRq POy

and nov&ﬁ

lever 1, the driving pulley 10 is rotated only
counterclockwise via the feed claw 7, so that the chip
components P can intermittently proceed by one increment at
a time.

In the side of the feed lever 1, an eddy current damper
8, which is an example of a delay mechanism, is provided.
The eddy current damper 8 comprises a yoke 8a arranged in
the feed lever 1 and haﬁing a C-shaped cross-section, a
magnet 8b attached to the yoke 8a, and a residual conductor
plate 8c which is fixed to the feeder body and movable in
the opening of the yoke 8a. A magnetic field generated in
the yoke 8a acts in the direction orthogonal to the
conductor plate 8c. 1In the embodiment, the yoke 8a is
arranged in the feed lever 1 and the residual conductor
plate 8c is fixed to the feeder body; however, the yoke 8a
may be arranged in the feeder body and the residual
conductor plate 8c may be fixed to the feed lever 1.

Also, the cross-section of the yoke 8a is not
necessarily C-shaped, it may be square (a planar plate).

Due to the function of the eddy current damper 8, when



t he opening of the yoke 8a. A magnetic field generated in the yoke BMAY 2004
acts in the direction orthogonal to the conductor plate 8c. In the

enbodi ment, the yoke 8a is arranged in the feed |l ever 1 and the residual
conductor plate 8c is fixed to the feeder body; however, the yoke 8a may
be arranged in the feeder body and the residual conductor plate 8c may be
fixed to the feed lever 1. Al so, the cross-section of the yoke 8a is not
necessarily C-shaped, it may be squareg(a planar plate). Due to the
function of the eddy current danper 8, when 6 MAY 2004 - 16 the feed

| ever | (yoke 8a) is to nove downwardly, the resistance force against the
downwar d novenent. acts on the feed lever 1, in contrast, when it is to

nmove uphdedffed Hevetedi Jyakse 8o 3 dgninne drwnpvedy novkerent act s
thereon. Since the driving force to nove the feed lever | downwardly is
caused EPSiSEaRGe EOrasedgrinsteidie Wosmwaid moyenetcaactvrer Wiet he eddy
current danper 8 acts thereon, the feed  lever 1 is noved downwardly

t oget helfe\ﬁgP VEE AounfeCoOrdy@st AwWhiamddt Ifeitfy s dipvear by « Hehe

resi stance .force. wever, since the driving force to nove the feed |ever
1 upwar 4y 1FEaNCE, LOF 5y 3FRE NSy ithE 2PYARd mRyieReTtorat Sftheedpring 2 is
suppressed by, the eddy current danper 8, so that the feed |ever_ 1 ascends
at a Io%lgﬁgegt&’eNgfﬂ e TOFECatCMOYE tHhe feste i aley belduwaidiay

is caused by the mounter lever A, even when the resistance
force of the eddy current damper 8 acts thereon, the feed
lever 1 is moved downwardly together with the mounter lever
A without being prevented by the resistance force. However,
since the driving force to move the feed lever 1 upwardly is
caused by the spring 2, the urging force of the spring 2 is
suppressed by the eddy current damper 8, so that the feed
lever 1 ascends at a low speed.

Next, the operation of the feeder will be described
with reference to Figs. 2, 4, 5, and 6.

Fig. 2 shows the state that the mounter lever A is at
the top dead center, and the feed lever 1 also stops at the
position being in contact with the mounter lever A.

When the mounter lever A descends from the state of Fig.
2, the feed lever 1 also descends in synchronization with
the mounter lever A (see Fig 4). At this time, the spring 2
is deformed under tension and stores the input energy of the
mounter lever A as elastic energy. Simultaneously, the feed
claw 7 is raced clockwise around the driving pulley 10 by

the bell crank 4, the link 5, and the swing plate 6.



with reference to Figs. 2, 4, 5, and 6. Fig. 2 shows the state thatﬁqng2%4
nmounter |ever Ais at the top dead center, and the feed | ever

stops at the position being in contact with the mounter |ever A VMen t he
nounter | ever A descends fromthe state of Fig. 2, the feed lever | also
descends in synchronization with the nmounter lever A (see Fig 4). At this
time, the spring 2 is defornmed under tension and stores the input energy
of the nounter lever A as elastic enkfgy. Sinmultaneously, the feed claw
7 is raced clockw se around the driving pulley 10 by the bell crank 4,
the link 5, and the swng plate 6. 6 MAY 2004 - 17 Therefore, the
conveyog, belt. 12 ig.static. éﬁﬁ&it- ws, the state that the nounter |ever

A stops herefotSsot CORYEYS, t%ﬁsﬁgﬁﬁﬁ%a a suction nozzle B

ded h f P1L on the belt 12.
Bhen the moufis Pogbpus’Y Srf'éLf Fs' 2basn he, SOWtam Lavas & OB rer ihe

acende 2By Shc Bagtel Bdadf e Oy ‘tﬂﬁt’sﬁ%%w tzs“uevéeie‘t?ttfiz% 3 1 ever
1 ascengs rbt}ﬁd@r \il ”Qh%“H r@f%]e& qcl‘l cfougt rcl og%%?r%ééhe f eed

claw 7, that e conveyo

el ol o e s A 3

positi OBhown in Fig. 6, after the suction nozzle B lifts the
forefront component P,, the feed lever 1 ascends by the
elastic enerqgy stored in the spring 2. When the feed lever
1 ascends, the driving pulley 10 is driven counterclockwise
by the feed claw 7, so that the conveyor belt 12 is fed
forward by one increment. Thereby, the chip components P on
the belt 12 are also fed by one increment so that the second
chip component P, reaches the suction position.

When the feed lever 1 ascends, due to the function of
the eddy current damper 8, a braking force acts thereon, as
shown by the arrow drawn by a broken line, and thereby the
ascending speed of the feed lever 1 and the feeding speed of
the conveyor belt 12 are restrained to be low while
gradually releasing the elastic energy stored in the spring
2. Therefore, even when the mounter lever A reaches the top
dead center, the feed lever 1 continues ascending. That is,
even when the load from the chip mounter stopping at the top
dead center is not input, the feed lever 1 continues the

operation, so that the belt 12 connected thereto also

continues the feeding operation.




When the feed | ever 1 ascends, due to the function of the eddy curreﬁ¢MYZM4
danper 8, a braking force acts thereon, as shown by the arrow drawn by a
broken |ine, and thereby the ascending speed of the feed |lever 1 and the
feeding speed of the conveyor belt 12 are restrained to be |ow while
gradually releasing the elastic energy stored in the spring 2. Therefore,
even when the nounter |ever A reaches the top dead center, the feed |ever
1 continues ascending. That is, evenighen the load fromthe chip nounter
stopping at the top dead center is not input, the feed | ever 1 continues
the operation, so that the belt 12 connected thereto also continues the
feedi ng operation. 6 MAY 20%4 8 The operation of the conveyor belt 12
acconpani ed gbe PRETBHAPEL PEnTHE FREVAYEEt delteder agGMPAiGhRY in Fig.
1C. Sinﬁg t he ervin% tinme Atb aof tﬁ%ﬁfonveypr belt 12 can be prol onged
due to tRE PRREATIRNP T ASBICARYRI HAH A elftiy2S ENWht I iddser K the
belt 12 _can be.dri,ven .at | ower speed for the sape_feedi ng anount, and
therebysﬁﬁgecﬁpﬁ dE&NﬂGﬁe%ﬁ?%gaﬁm P etgélFoﬁfegaﬁ B@lFeaziﬁ%§ S€abl e state
wi t hout _j unping .and slippage.. I n_ addition, in the enbqdi nent, the spring 2
is def gj,rgggng dag“feot?t %?’g JH&C&O&Hng:l}%éi‘ﬂé%}'cé?ﬁﬁ Jogfmt(lf'érd)f eed

| ever 1 and the .storedgener Ls.rel.eased quri t he ascendi ng; however,
the - opef QPSR tn Sy MBE e 8 orted BTG e com BE d¥hver” o YTeuey

speed for the same feeding amount, and thereby the chip
components P on the belt 12 can be fed in a stable state
without jumping and slippage.

In addition, in the embodiment, the spring 2 is
deformed so as to store energy during the descending of the
feed lever 1 and the stored energy is released during the
ascending; however, the operation may be performed in the
opposite.

As for the spring 2, it is not limited to an extension
spring; it may be a compression spring, and furthermore may
be a leaf spring or a torsion spring instead of the coil
spring. Accordingly, the fixing position of the spring 2 is
not limited to the side of the feed lever 1; it may be the
shaft portions of the bell crank 4 or the swing plate 6.

Figs. 7 to 10 show a feeder for chip components
according to a second embodiment of the present invention.
In this embodiment, a blade reciprocating back and forth is
used as a conveying member instead of the belt in the first
embodiment.

In addition, like reference characters designate like




opposite. As for the spring 2, it is not linited to an extension sprb M§y 200
It may be a conpression spring, and furthernore nmay be a |leaf spring or a
torsion spring instead of the coil spring. Accordingly, the fixing
position of the spring 2 is not limted to-the side of the feed | ever 1;

it may be the shaft portions of the bell crank 4 or the swing plate 6.
Figs. 7 to 10 show a feeder for chip conponents according to a second
enbodi ment of the present invention. ibn-this enbodi nent, a bl ade

reci procating back and forth is wused as a conveying nenber instead of the
belt in the first enbodinent In addition, |ike reference characters

desi gnate |ike 6 MAY 2004 - portions haV|ng functions comon to those
in Fig. Pf’r'%ir‘ﬂi‘s M&Q%tﬁwqwsed?owlbrﬁ? teRPseann | Bigr €nd@PSrtion of

the feed | ever I S onnee& to a blade 21 via a bell crank 20. The bel
crank 2@?§$r¥ﬁﬁ¥@hﬁi%f%ﬂ iy ittedre feeder body using a shaft 20a as

a supporting t. Ends .of t armportiaq of t he beII crank 20 are
connected toT Bﬁe PYRE e@ﬁdpﬁ’a&ﬁr’&ﬁ levgrel is,@P1Retifdde 21

{he feodd QAo &1 alifyer det & san bl o fla$f4¥$%%#%"%%gf¥ o

m)venentswcifngatbqelybla%:dr%nzgled -Ij_l.r}le tthleadfeez %org)y\r/ al?slflngu' ft 561a as
a supporting point. Ends of two arm portions of the bell
crank 20 are connected to the lower end portion of the feed
lever 1 and the blade 21 via pins 20b and 20c, respectively.
Therefore, the vertical movement of the feed lever 1 is
converted to the back-and-forth-reciprocating movement of
the blade 21. The blade 21 is movably guided in the
horizontal direction and the chip components P are placed
thereon in a linear arrangement. In addition, although not
shown in the drawing, the blade 21 forms the bottom part of
a guide groove for aligning the chip components P in a line.

The operation of the feeder according to the above-
mentioned embodiment will be described with reference to
Figs. 7 to 10.

Fig. 7 shows the state that the mounter lever A is at
the top dead center, and the feed lever 1 is also at the
position of contact with the mounter lever A. Since the
feed lever 1 is at the top end position, the blade 21
connected thereto via the bell crank 20 is at the front-end
position.

Fig. 8 shows the state that the mounter lever A starts




hori zontal direction and the chip conponents P are placed thereon inByszm‘
| i near arrangenent. In addition, although not shown in the drawi ng, the
bl ade 21 forns the bottom part of a guide groove for aligning the chip
conponents P in a line. The operation of the feeder according to the
above- nmentioned enbodi ment will be described with reference to Figs. 7
to 10. Fig. 7 shows the state that the nounter lever Ais at the top dead
center, and the feed lever 1 is also a9 the position of contact with the
mounter lever A Since the feed lever 1 is at the top end position, the
bl ade 21 connected thereto via the bell crank 20 is at the front-end
position. Eig. 8 shows the state _that the nounter |ever A starts 6 MAY
2004 - 8 IF§CEBSeeAAd Ihe dfetk d&YaTeve 1B dRS GRS IS i N

synchroni zation . w.th the er lever A_ At this tinme, the spring 2 is

def or me§YRROEPTEEALION ik utr11: foupd &1, Jigvers fer g\Btofthife Hgkeun &rhe ever A

as elastic.energy. .Sinmultaneously, the blade 21 is retracted at high
speed vFBrlPﬁeEbéﬁldgﬁgﬁPe%O Igﬁﬁ&iiﬁQtiQQMﬁﬁ?QQﬁBQH%uk?HHFand t he

chip coggonents P,occurs, .so that only t blade 21 is retracted while

h
the chi SrEbF¥oRENTECPIPRNLET; e?ﬁ@iﬁ‘%ﬁbﬁ SE 8BSF9¥9 shows the state

t hat thEiHHE%%%Eah%X%ﬂ %h%t%aade 21 is retracted at high speed via
the bell crank 20 and slippage between the blade 21 and the
chip components P occurs, so that only the blade 21 is
retracted while the chip components P maintain their
positions.

Fig. 9 shows the state that the mounter lever A stops
at the bottom dead center. At this time, the chip
components P are placed in the vicinity of the front-end
position of the blade 21.

When the mounter lever A starts to ascend from the
bottom dead center, as shown in Fig. 10, the feed lever 1
ascends by the elastic energy (spriﬂg force) stored in the
spring 2. When the feed lever 1 ascends, the blade 21
proceeds forwardly via the bell crank 20. At this time, due
to the function of the delay mechanism (eddy current damper
8), the ascending speed of the feed lever 1 is restrained to
be low, so that the proceeding speed of the blade 21 is also
restrained to be low. That is, due to the frictional force
of the blade 21, the entire chip components P are forwardly
moved by one increment by the forward proceeding of the

blade 21 at a low speed. When the chip components P are




at the bottom dead center. At this tinme, the chip conmponents P are &Ilﬂ% QM
in the vicinity of the front-end position of the blade 21. Wen the
nmounter |lever A starts to ascend fromthe bottom dead center, as shown in
Fig. 10, the feed lever 1 ascends by the elastic energy (spring force)
stored in the spring 2. when the feed |l ever 1 ascends, the blade 21
proceeds forwardly via the bell crank 20. At this tine, due to the
function of the delay nechani sm (eddy2du~rent danper 8), the ascending
speed of the feed lever 1 is restrained to be low, so that the proceeding
speed of the bl ade 21 is al so restrained to be low That is, due to the
frlctlonal e blad t he ent re chlchonponents P are

f or war dI§P &%ﬁ'ﬁ%ﬁc#ébﬁﬁm ?ébEl?ﬂe ? 2 WEPHepF SR EOPRBOBENENBRY | ade
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o OTkna Bl ! mzoa%p%@gé% Sl LIS 7L 4TS e el o
L 1050 W) S 5 A AP

delay mechanism (eddy current damper 8).

When the blade 21 has not the delay mechanism, as shown

in Fig. 11B, since the blade 21 proceeds in synchronization

with the ascending of the mounter lever A, the proceeding

time At, of the blade 21 is small, so that slippage between

the blade 21 and the chip components P may occur. In

contrast, when the delay mechanism 8 is provided therein, as

shown in Fig. 11C, since the blade 21 proceeds out of

synchronization with the ascending of the mounter lever A,

the proceeding time At, of the blade 21 can be elongated, so

that the frictional force between the chip components P and

the blade 21 is sufficiently exerted, and the chip

compenents P can be thereby fed in a stable state.

Figs. 12 to 15 show a feeder for chip compcnents

according to a third embodiment of the present invention.

In this embodiment, the blade 21 is used for the conveying

member just like in the second embodiment; however, a cam

mechanism is employed for reciprocating the blade 21. The

feed lever 1 is guided movably in the vertical direction by

a guide portion 29 disposed in the feeder body.




time [err] of the blade 21 is small, so that slippage between the bIBaMéY 004
21 and the chip conmponents P may occur. In contrast, when the del ay
mechanism 8 is provided therein, as shown in Fig. 11C, since the blade 21
proceeds out of synchronization with the ascendi ng of the nounter |ever

A, the proceeding tine Atb of the blade 21 can be elongated, so that the
frictional force between the chip conponents P and the blade 21 is
sufficiently exerted, and the chip -c@@penents P can be thereby fed in a
stable state. Figs. 12 to 15 show a feeder for chip conponents according
to a third enbodi nent of the present invention. |In this enbodinent, the
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Tie 5 a0e,Zivhe BISEBLN USOSE BRI SN B 0 SO "
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21 is thereby brought into contact with the peripheral
surface of a cam 23. A ratchet gear (not shown) is
coaxially connected with the cam 23, and a pair of feed
claws 24 and 25 disposed in the lower end portion of the
feed lever 1 mesh with the ratchet gear so as to rotate the
cam 23 intermittently only counterclockwise.
The operation of the feeder will be described with
reference to Figs. 12 to 15.
Fig. 12 shows the state that the mounter lever A is at
the top dead center, and the feed lever 1 is also at the
upper-end position being in contact with the mounter lever A.
The projection 2la at the rear end of the blade 21 is in
contact with the peak portion of the cam 23 and the blade 21
is at the front-end position.
Fig. 13 shows the state that the mounter lever A is
descending, and the feed lever 1 also descends in
synchronization with the mounter lever A. At this time, the
spring 2 is deformed under tension and stores the input

energy of the mounter lever A as elastic energy.

Simultaneously, the feed claw 24 in the front side rotates




claws 24 and 25 disposed in the | ower end portion of the feed |ever 15 MAY 2004
mesh wth the ratchet gear so as to rotate the cam?23 intermttently only
countercl ockwi se. The operation of the feeder will be described with
reference to Figs. 12 to 15. Fig. 12 shows the state that the nounter

lever Ais at the top dead center, and the feed lever 1 is also at the
upper-end position being in contact wwth the nounter |lever A The
projection 2la at the rear end of thezblade 21 is in contact with the

peak portion of the cam 23 and the blade 21 is at the front-end position.
Fig. 13 shows the state that the nounter lever Ais descending, and the

feed |l eyer 1 al escends in_synchronizatigon with the nmounter |ever A
At thisPnEaM %g ({5%%%‘2 FRA e (AR RIRSK WIS Ry 6P destEr®s the i nput
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that only the blade 21 is retracted while the chip

components P maintain their positions.

Fig. 14 shows the state that the mounter lever A stops

at the bottom dead center. At this time, the blade 21 is at

the rear-end position, and the chip components P are placed

in the vicinity of the front-end position of the blade 21.

When the mounter lever A starts to ascend, as shown in

Fig. 15, the feed lever 1 ascends by the elastic energy

stored in the spring 2. When the feed lever 1 ascends, the

feed claw 25 in the rear side rotates the cam 23 (ratchet

gear) counterclockwise, so that the projection 2la at the

rear end of the blade 21 rides onto the peak portion from

the valley portion of the cam 23, and thereby the blade 21

proceeds at a low speed. At this time, due to the function

of the delay mechanism (eddy current damper 8), the

ascending speed of the feed lever 1 is restrained to be low,

so that the rotating speed of the cam is to be low, and also

the proceeding speed of the blade 21 is thereby restrained

to be low. That is, due to the frictional force of the

blade 21, the entire chip components P are forwardly moved




Fig. 14 shows the state that the nounter |lever A stops at the bot t off NAY 2804
center. At this tine, the blade 21 is at the rear-end position, and the
chip conponents P are placed in the vicinity of the front-end position of
t he bl ade 21. When the nounter |ever A starts to ascend, as shown in Fig.
15, the feed lever 1 ascends by the elastic energy stored in the spring
2. Wen the feed lever 1 ascends, the feed claw 25 in the rear side
rotates the cam 23 (ratchet gear) cougterclockw se, so that the
projection 2la at the rear end of the blade 21 rides onto the peak
portion from the valley portion of the cam 23, and thereby the bl ade 21
proceeds at a | ow speed. At this tinme, due to the function of the delay
mechani ¥ (RHRIVAINGHIRGATt difpdie sforvard preeeedhng spbethefbladef 2kd | ever
1 is restrained to be low, so that the rotating speed of the camis to be
| ow, and®tal®dd-O% PeRDceedi ng speed of the blade 21 is thereby restrained
to be low That is, due tqo the frictional force of the blade 21, the

entire chip Edffondfts to 466 shamcmeratirdF eivthemeunten lagende
16A Co. POE RIS bt ihe S HOTRVER TG ante  helBl ad6 21 of the
bl ade 2 PAAkI Fife gy TR IS R SO Rk bl hARAe T -
without the delay mechanism (eddy current damper 8).
When the blade 21 has not the delay mechanism, as shown
in Fig. 163, since the blade 21 proceeds in synchronization
with the ascending of the mounter lever A, the proceeding
time At, of the blade 21 is small. In contrast, when the
delay mechanism 8 is provided, as shown in Fig. 16C, since
the blade 21 proceeds out of synchronization with the
ascending of the mounter lever A, the proceeding time At, of
the blade 21 can be prolonged, so that the frictional force
between the chip components P and the blade 21 is
sufficiently exerted. In addition, during the retraction,
in both cases shown in Figs. 16B and 16C, the blade 21 is
retracted at a high speed because the projection 2la at the
rear end of the blade 21 is dropped into the valley portion
of the cam 23. |
In this embodiment, by the synergistic effect of the
cam profile of.the cam 23 and the delay mechanism 8, the
proceeding speed of the blade 21 is further reduced, so that
the frictional force between the chip components P and the

blade 21 can be effectively exerted furthermore. The



When the bl ade 21 has not the delay mechanism as shown in Fig. 16BISMNVﬂm4
since the blade 21 proceeds in synchronization wth the ascending of the
nounter |ever A the proceeding tine [err] of the blade 21 is small. In
contrast, when the delay nmechanism8 is provided, as shown in Fig. 16C
since the blade 21 proceeds out of synchronization with the ascending of
the nounter lever A the proceeding tine Atb of the blade 21 can be

prol onged, so that the frictional forge _between the chip conponents P and
the blade 21 is sufficiently exerted. In addition, during the retraction,
in both cases shown in Figs. 16B and 16C, the blade 21 is retracted at a
hi gh speed because the projection 2la at the rear end of the blade 21 is
dr opped qqﬁr@qtﬁé:g,;ggeadpmﬁ thihsh Plside hal cksndstenmined oenteeli ment, by the
synergistic effect of the camprofile of the cam 23 and the del ay

mechani $FOPPiNGe 10kt ividg 183 RP 1T LA £ 1M deh® Peak fRAXhen refiuced, so
that the frictignal force between the chip conponents P and the blade 21
can be &fefam @By Waitoudy dapanknm i the spess obdhe mongex racti ng
speed of, the blade 21 is determ ned by the dropping into the_valley

porti on{EVEh fre SPedhato it Fedragtidic freed \Gamdr ngransedy @nd he

speed of .the. nmounter |ever A so that the retracting speed can be
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relatiV%o the blade 21 during the retraction. Therefore, the
extremely stable feeding can be achieved.

Figs. 17 and 18 show a feeder for chip components
according to a fourth embodiment of the present invention.
In this embodiment, the blade 21 is used for the conveying
member just like in the second embodiment (see Fig. 7),
while a hysteresis brake 30 is employed as a delay mechanism.
In addition, like reference characters designate like
portions having functions common to those in Fig. 7, and
description thereof is omitted.

The hysteresis brake 30 comprises a yoke 31 having
composite magnetic poles 52 and a soft magnetic material 33
arranged so as to oppose the composite magnetic poles 32.
The yoke 31 is unitarily arranged with the feed lever 1
while the soft magnetic material 33 is fixed to the feeder
body, for example. As shown in Fig. 18, in the composite
magnetic poles 32, plural magnets 32a to 32c are arranged so
that the N pole of the magnet and the S pole are alternately
arrayed. The soft magnetic material 33 is arranged so as to

oppose the composite magnetic poles 32 and to be relatively




to the blade 21 during the retraction. Therefore, the extrenely stabf ®MAY 2004
feedi ng can be achieved. Figs. 17 and 18 show a feeder for chip conponents
according to a fourth enbodi mrent of the present invention. 1In this

enbodi nent, the blade 21 is used for the conveying nenber just like in

t he second enbodi nent (see Fig. 7), while a hysteresis brake 30 is

enpl oyed as a delay nechanism In addition, like reference characters
designate like portions having functpgns conmon to those in Fig. 7, and
description thereof is omtted. The hysteresis brake 30 conprises a yoke
31 having conposite magnetic poles 32 and a soft magnetic material 33
arranged so_as to oppose the conposite magnetic poles 32. The yoke 31 is
uni t ar i MPVARLehddy thie Kigec i qkhagonalyo cche ORRASivGgnet i ¢ nateri al
33 is fixed tqg the feeder body, for exanple. As shown in Fig. 18, in the
conposi P& r&FdP& i ¢ poles 32, plural nagnets 32a to 32c are arranged so
that the N pole qf .the nagnet and the S pole are alternatel arrayed. The
soft magnet | Ennﬁagﬂ'lt&PnSS s ther &Hﬁ'&&’séﬁea?alﬂetdﬁpﬁ’é%é%orﬁ%bﬁaﬂe

magneti ¢ poles 32 and _to be relatively 6 MAY 2004 - 26 . novable in the
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The operational fundamentals of the hysteresis brake 30
will be described with reference to Fig. 19.

When a magnetomotive force H by the magnets 32a to 32c
exhibits a sine wave as shown in Fig. 19B, a magnetic flux
density B of the magnetic material 33 magnetized accompanied
by the magnetomotive force is shown as in Fig. 19C. The
phase lag 0 between the magnetomotive force H and the
magnetic flux density B is caused by a hysteresis curve (B-H
curve) of the magnetic material 33 shown in Figq. 19D. That
is, since the B-H curve has hysteresis characteristics, the
wave form of the magnetic flux density B of the magnetic
material 33 magnetized by the magnetomotive force is
distorted so as to diverge from a sine wave relative to the
magnetomotive force H of the composite magnetic poles 32
distributed with a sine wave in space, and deviates by 6
from the magnetomotive force H. When using Fleming's left-
hand rule, a force T is obtained by the following relation:

T=keHeB<®sinf (wherein k = constant)

Accordingly, when the magnetic material 33 having a

large hysteresis loss is used, the phase lag 8 is increased




forming the conposite magnetic poles 32 by plural nmagnets. The operat11;’g\r"\i‘!;1?umI
fundanentals of the hysteresis brake 30 w Il be described with reference
to Fig. 19. Wien a nagnetonotive force H by the nagnets 32a to 32c

exhibits a sine wave as shown in Fig. 19B, a magnetic flux density B of

the magnetic material 33 magnetized acconpanied by the nmagnetonotive

force is shown as in Fig. 19C. The phase |lag O between the magnetonotive
force Hand the nmagnetic flux density7B-is caused by a hysteresis curve
(B-H curve) of the magnetic material 33 shown in Fig. 19D. That is,

since the B-H curve has hysteresis characteristics, the wave formof the

magnetic f densi.t of the magnetic material 33 magnetized by the
nmagnet or%‘tc{ \L%'q‘ g’rr@é(e?lst%rd’lest%rjtse RY tPUHRAFYE: from a sine wave
relative to e .magnetonotive force H of the conposite nmagnetic poles 32
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speed, $QelB2ed l1ever 1 and the feeder body, even when the feed

lever 1 is moved at a low speed, the sufficient brake force

can be obtained, so that delay operation can be securely

achieved. That is, when the feed lever 1 ascends by the

elastic energy (spring force) stored in the spring 2, the

ascending speed of the feed lever 1 is restrained to be low

by the function of the hysteresis brake 30, so that the

proceeding speed of the blade 21 is also reduced.

Consequently, by the proceeding of the blade 21 at a low

speed, the entire chip components P can be securely moved

forwardly by one increment due to the frictional force of

the blade 21.

In the fourth embodiment, as the magnetic material 33

forming the hysteresis brake 30, a material having

conductivity may be ﬁsed Or a magnetic material having a

conductive material bonded thereon may be employed.

In the latter case, the hysteresis brake 30 can serve
the function of the eddy current damper as well. That is, a
lérge brake force can be obtained by the effect of the

hysteresis brake in operation even at a low speed while when



the brake force even at a | ow speed can be easily obtained. TherefoﬂbMNYum4
when the hysteresis brake 30 is arranged between the feed lever 1 and the
feeder body, even when the feed lever 1 is noved at a | ow speed, the
sufficient brake force can be obtained, so that delay operation can be
securely achieved. That is, when the feed | ever 1 ascends by the elastic
energy (spring force) stored in the spring 2, the ascending speed of the
feed lever 1 is restrained to be |low 2By-the function of the hysteresis
brake 30, so that the proceeding speed of the blade 21 is al so reduced.
Cbnsequently, by the proceeding of the blade 21 at a |ow speed, the

fhe Lo Tl i .onaﬁ%%r%%é’%?fe\?%ti”% 13.E8 158 nigheothe ?%ﬁﬁ?g%%ﬁ e
r esi s
hotei oI Al SdllentS qafiidl Ntk rffEC%% 15 nié?%f.l a fﬁ‘aﬂrﬁt rake
n e I case,
fﬁgdﬁggifeéfrem sg{)é{(ﬂggbwcan SEerv '?%\é tne on ?l?]ﬁ%t'é%y g Ii'ﬁgnt danper
as vel | teliflidver 3 1% Brdlfed UGS RAD O %megggngh Fhengfigel of

the hysteresis brake in operatlon even at 55 MAY

2004 - Z¥mpdienteediPihd Need @IF] idved to be h| gh, the effect as the
eddy current danper is increase so that a |arger brake

The reciprocating conveying member is not limited to

the blade, and any member can be employed as long as it can
form a bottom portion of a guide passage for the chip
components and is movable back and forth as well. However,
when a thin member such as the blade is used, weight saving
can be achieved resulting in reducing the inertia effect
during the reciprocating.

According to the present invention, the operating
direction of the chip mounter (mounter lever A) is not
limited to be vertical; it may be horizontal or oblique and
the operating direction can be arbitrarily selected.

Similarly, the operating direction of the feed lever is
not limited to be vertical; it may be horizontal or oblique.
Furthermore, the operating of the feed lever is not limited
to linear movement; it may be swinging about an axis of
rotation.

In the fourth embodiment, the hysteresis brake 30 is
applied as a delay mechanism to the feeder with the blade
21; however, it may be certainly applied to the feeder with

the belt 12 shown in Fig. 2.




force is exerted. Thereby, excessive acceleration of the feed |everg }AYi 204
restrained so that the conveying of the chip conponents can be securely
achi eved. The reciprocating conveying nenber is not limted to the blade,
and any nenber can be enployed as long as it can forma bottom portion of
a gui de passage for the chip conponents and is novable back and forth as
wel |. However, when a thin nenber such as the blade is used, weight
saving can be achieved resulting i 22ddcing the inertia effect during
the reciprocating. According to the present invention, the operating
direction of the chip nounter (nDunter |l ever A) is not |limted to be

be arbi tari 7] PhPcapeyesRenfiphpnyd m#ﬁé%%%?ca%f‘%a%ﬁe 381 UMD T ood
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different member as long as the different member does not

move at least during the retraction of the feed lever.

Also, instead of the feed lever, the delay mechanism
may be arranged between the blade and the feeder body.

As understood by the above description, in a feeder
according to a first aspect of the present invention, due to
the delay mechanism, the conveyor belt is out of
synchronization with the retracting movement of the chip
mounter and continues to move at a low speed after the chip
mounter is stopped. Thereby, the belt can be driven for a
long time at a low speed and the frictional force between
the belt and the chip components can be effectively exerted,
so that the chip components can be fed in a stable state
even in high-speed operation.

In a feeder according to a second aspect of the present
invention, the chip components are supplied in one direction
by the difference of the respective frictional forces
between the feeding (forward movement) and the retracting
(rearward moveﬁent) of the conveying member due to the speed

difference thereof. The feed lever is retracted behind the




such as the eddy current danper 8 or the hysteresis brake 30 is arr&r{woﬂﬂm
between the feed lever 1 and the feeder body (fixed portion); it is not
limted to the arrangenent. For exanple, it may be arranged between the
feed lever and a different nenber as long as the different nmenber does

not nove at |east during the retraction of the feed | ever. Al so, instead
of the feed lever, the delay nechanism nay be arranged between the bl ade
and the feeder body. As understood by3@he above description, in a feeder
according to a first aspect of the present invention, due to the delay
mechani sm the conveyor belt is out of synchronization with the
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chip nounter due to the delay nechanism and accordingly, the conveﬁiﬂﬁfmm
menber al so proceeds forwardly at a | ow speed behind the chip nounter, so
that a frictional force can be effectively exerted to the chip conponents
pl aced on the conveying nenber. Therefore, the chip conponents can be
supplied with high stability even in high-speed operation. - 31 WHAT IS
CLAIMED |I'S: 1. A feeder for chip conponents, including a feed |ever
operated according to the input |oad $§yom a chip nmounter and a conveyor
belt connected to the feed |l ever via a one-way feeding nechanism the
feeder feeding chip conponents on the conveyor belt in one direction by
intermttently driving the conveyor belt in one direction, the feeder for
SIAGED disig:

chip cgﬁﬁghé an urging neans for urging the feed lever in
the returning direction by storing the input load of the chip nounter in
the operating direction as energy; and a delay mechani smfor delaying the
repurnhgg o] e%%tion fof the feed | ever relative to the operation of the
chip ant &r *FrEte Ho& L?Ihrﬁpné’%ﬂoé’&qttﬁr W inarfef ek kWer mount er
oper at | RETAEFBARGREE A 101 18 SRBHE s Ao & IV NI AR or
e an anBbl 87 befl +? R KA f2ed VeV a 'S
feeding mechanism, the feeder feeding chip components on the
conveyor belt in one direction by intermittently driving the
conveyor belt in one direction, the feeder for chip
components comprising:
an urging means for urging the feed lever in the
returning direction by storing the input load of the chip
mounter in the operating direction as energy; and
a delay mechanism for delaying the returning operation
of the feed lever relative to the operation of the chip
mounter in the returning direction,
wherein when the chip mounter operates in the operating
direction, the feed lever is moved in the operating
direction by linking to the chip mounter while the conveyor
belt is maintained in a stationary state by the one-way
feeding mechanism, and
wherein when the chip mounter operates in the returning
direction, the feed lever is moved in the returning
direction so as to be delayed relative to the chip mounter

by the urging means and the delay mechanism while the

conveyor belt is driven via the one-way feeding mechanism.




wherein when the chip nounter operates in the returning direction, tBnMAY 2004
feed lever is noved in the returning direction so as to be del ayed .
relative to the chip mounter by the urging neans and the del ay mechani sm
while the conveyor belt is driven via the one-way feeding nechanism 6
MAY 2004 - 32 2. A feeder for chip conponents, including a feed |ever
operated according to the input load froma chip nounter and a conveying
nmenber connected to the feed | ever wig2a- transm ssion nechanism the
feeder feeding chip components on the conveying nenber in one direction
by reciprocating the conveying member using a frictional force, the
feeder for chip conponents conprising: an urging neans for urging the
feed lever in the returning direction by storing the input |oad of the

For el i ng. A R 1R D G REHENEH - (T TR b efosd LETOE (o the
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on the conveying member in one direction by reciprocating
the conveying member using a frictional force, the feeder
for chip components comprising:
an urging means for urging the feed lever in the
returning direction by storing the input load of the chip
mounter in the operating direction as energy; and
a delay mechanism for delaying the returning operation
of the feed lever relative to the operation of the chip
mounter in the returning direction,
wherein when the chip mounter operates in the operating
direction, the feed lever is moved in the operating
direction by linking to the chip mounter while the chip
components are slid relative to the conveying member by
retracting the conveying member at high speed via the
transmission mechanism, and
wherein when the chip mounter operates in the returning
direction, the feed lever is moved in the returning
direction so as to be delayed relative to the chip mounter

by the delay mechanism while the chip components are

unitarily conveyed with the conveying member by forwardly
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wherein when the chip nounter operates in the returning direction,
feed lever is noved in the returning direction so as to be del ayed
relative to the chip nounter by the delay nmechanismwhile the chip
conponents are wunitarily conveyed with the conveying nmenber by forwardly
6 MAY 2004 - 33 driving the conveying nenber at |ow speed via the

transm ssion nmechanism 3. A feeder according to Caim2, wherein the
transm ssion rmechani smconprises acapintermttently rotating in one
direction according to the novenent of the feed |ever and a spring for
maki ng the conveyi ng nenber contact with and to track the surface of the
cam 4. A feeder according . to Claim2, wherein the transm ssion nechanism
conpri seir V1R | tRE FRNVPRIRY MmemRer call Levespaad viRetbenveyi ng menber
are rotatably conpnected to armportions projectingly formed on both sides
of a swi W%ﬁ%ﬁéﬁ?n Bechapi®Mer according to any one of Clainms 1 to 4,
wherein the delay nmechanismis an eddy current danper. 6. A feeder
according to any one of Clainms 1 to 4, wherein the delay nechanismis a
hysteresjs 3{ e.. 7. Afeeder according to daim®6, wherein the hysteresis
br ake a?d's f TP GNP et 2 HRt 2 dawherehy Ehentrgnsrassannirety

of or part .of the magnefic material formng the hysteresis brake froma
ConductiQﬁfqﬁﬂiﬁWeﬁq rises a cam intermittently rotating in one

direction according to the movement of the feed lever and a
spring for making the conveying member contact with and to

track the surface of the cam.

4. A feeder according to Claim 2, wherein the transmission
mechanism comprises a bell crank wherein the feed lever and
the conveying member are rotatably connected to arm portions

projectingly formed on both sides of a swinging shaft.

5. A feeder according to any one of Claims 1 to 4, wherein

the delay mechanism is an eddy current damper.

6. A feeder according to any one of Claims 1 to 4, wherein

the delay mechanism is a hysteresis brake.

7. A feeder according to Claim 6, wherein the hysteresis
brake adds a function as an eddy current damper by forming
the entirety of or part of the magnetic material forming the

hysteresis brake from a conductive material.




