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1 DEVI CE AND METHOD FOR ELI M NATI NG STATI C ELECTRICI TY FOR PARTS FEEDER
BACKGROUND OF THE I NVENTION Field of the Invention 5The present invention
relates to a device and a nethod for eﬂim’nating static electricity for a
parts feeder, and nore particularly to a device and a nethod for

el at od REV 1568 ANCMEEROT POBIRL TRERAEERceaTAE ELECTRICTY O e

conponents to be nmounted are conRARIG MEEDER ts feeder and successively
nounted to a circuit board. Such el ectronic conponents have been

consi derably reduced i an@@GmUmg@E THET IS MEREONY Si ze of circuits,
and when positively or egatlve charge € el ectroni c conponents are
stat|cal|ggda rbe n‘%\ contact surface of a parts feeder and becone

i movablFé€! he]- []ge f3dctive elimnation of static electricity on the

el ectroni c conponents, that is, workpieces is a challenge to the parts
f eeder, and Vdre qmnsesa&mbnpwerﬁmnereiratast tonaodestiaei an2ld aelreethiod tfprhave

Pgeaofﬁ‘é‘ﬁg“ﬁié“ﬁ $RERA e é!egt@M@I t9Pr@nk pastdgeadeRderidahorkas aatecaialzn Ieggg
by pl ashg. i d%ﬁfé@p%&&% BRDRE | éﬁg@hﬂhﬁ“éo%g@?ﬁ@%&ﬁﬁ%v@?
only apﬁv@@é@he&e%?of‘ i%al@ﬁr f- al ways 25 provide sufficient

elimnation of static electricity. Thus, a schene for elimnation of static
el ectri Rdlpteth&rt t han a plasma ion scherre has been desired. SUMVARY OF THE
| NVENTI ON The present invention |s achieved in view of the above 30

desgpi bed poipt §, pAYLebdHRM 8 %55 rw;:fa/méﬁ@t@eéhce@mo@n@e@@mtef or

el i mnat] eGt V.
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devi ce tompbiremst hagy@b&emcehscderabm réducedam mze@m@rwer@m with

el i ml natReraERIAG WiPe! oF! El RO HRHCORPerPabdsinvine ior anebperaly sai d
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contact surface of a parts feeder and become immovable.

Thus, effective elimination of static electricity on the electronic
components, that is, workpieces is a challenge to the
parts feeder, and various attempts for elimination of static

20 electricity have been made. For example, a development has been
made that plasma is applied to workpieces to expect neutralization
of static <charges on the workpieces by plasma ion
(see Japanese Patent Laid-Open No. 2002-053221).

However, only application of the plasma ion does not always

25 provide sufficient elimination of static electricity. Thus, a scheme for

elimination of static electricity other than a plasma ion scheme has
been desired.

SUMMARY OF THE INVENTION

The present invention is achieved in view of the above

30 described points, and has an object to provide a device and a

method for eliminating static electricity for a parts feeder that can

effectively eliminate static electricity on workpieces in lightweight
granular shape.

To achieve the above described object, the present invention

35 provides a device for eliminating static electricity for a parts feeder
that eliminates static electricity on workpieces, said device is applied

to said parts feeder including an in-line feeder that conveys granular
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wor kpi eces al ong a predeterm ned path, and a rotating drumt hat
continuously drops a small nunber of fed the workpieces onto a
predet erm ned position on said i n-1ineZfeeder, said device conpri sing: bat
| east a pair of electrodes including a positive electrode and a negative

Sai | n o ISR APB0 S e eRn b A ¢ AEth & o OLAE b kR B €0 8T "

t hr ough coditinuoetsly ngrapanmg amatenusapgryof Had ddreeraoek pieoes vontaga: and
10a pol griddeterhtirge] fpyditionm ohr said irfliate ffeeara polarity high vol tage
fromsaid pover s Qp% and agfl ies a positive high voltage to said

posi tive el eé@r‘@dﬁ WitF SORRBEPING: hi gh vol tage to said negative el ectrode,
so ag to elimtnaastss Pdie off edatrodey incledbhyiapositied electrodeléndegati ve
work, | anpostife chlodu b | provigensnen 2%33“?? BESHIADE! BFLA Shear? athe
foeder  BadSterMINEGHQSIEAN OF Se1d a1HGe ek 5 b e YIng dn s BEt Ee der

i ncl udi Agldnta Ghei werkpdaees tthaouginseyd rgtatinGudrsnkpi eces al ong a 20
predeterm ”e§ agﬂzﬁher %ﬁ@)ﬁgﬁ?ﬁ&? b %lﬂgbté‘%f:g@&&bp?éo“éhkﬂ drops a smal |

nunber of fe r kpi ec 0 a“predeterm ned positidn on said in-line
feeder, sai da@ditynoIQlEagg: fRFRUNgG Gircatit| Hagt forpasr aoPdaEEYr Hi8s
i ntC| tldi N@éfa@eﬁﬁmimesaiﬁeglmfr QILgo[allw andegppiies al positide iulﬁ@;em&)rddageasa: d
rotatin iR SiAf i ivaal Hid -
an el ectgPi C. Il IE?SS{IEi é%@ﬁgpgcgﬁ?h%ugﬁgggll\?r ﬂ{gﬁl nl"'g]'g“}%% te" Sefdapp! ¥
generatﬂﬁ?épﬁgg kﬁ%ré e to formpositive and negative polarity high
voldt age;@answ(ﬁm)mbyie:hgnmat;iﬁtm'&: fﬁigg%sioim/gﬁ@wcgzpphﬁidgpasiptdsiﬁve{iem rode
and 3 negatdyeehi HYNOIVaRAdL ebdieIFdie fhedidpitnse to SeMTdifg
el i m nat . el ectrlCl Ing a positive or negative high
voltageC F&é?&%@sﬁ(éﬁhth% éE%%ﬁ@ﬁBtg cgargpng characterigtic of téL wor K.
35 BRI EF DES@RIAELRNAOFOTHEIIDRAMINGS static eRddridity | farsta gpaxtsafeeder
conf i guLRBLOB|iphirfftds-dtatR: faederichy WH CldrikpiBEasE Nbaid Yeattisofebder
appl i edin il (@ing hh HAIRE SR & A A LRV RS 'gtHa?ﬂﬁa?fw‘B'rEBEéé’gf%ioﬁg a
20 predetermined path, and a rotating drum that continuously drops a
small number of fed workpieces onto a predetermined position on
said in-line feeder,

said method including:

providing at least a pair of electrodes including a positive
25 electrode and a negative electrode disposed on said rotating drum
near a predetermined position on said in-line feeder to apply an
electric field to the workpieces through said rotating drum;
generating a high voltage to form positive and negative
polarity high voltages; and
30 applying a positive high voltage to said positive electrode and
a negative high voltage to said negative electrode,
so as to eliminate static electricity by applying a positive or
negative high voltage electric field in response to charging
characteristic of the work.

35
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a configuration of an in-line feeder to which
the present invention is applied;

FIG. 2 illustrates installation positions of electrodes



around a rotating drumin the in-line feeder according to the present
i'nventi on; FIG 3 is a block diagramof a configuration of a power
suppl y used in an embodi nent of the presen@' invention; 5 FIG 4A
illustrates a state of adsorption of workpieces to t he rotating drum before
el i mnation ofasjiid Ca f RSNG| dbuRCEAT e AYiH-Pirdch FeBHRFCAECH AV itenthand
FIG 4B illustrates a state of adsorption of workpieces to the rotating
drum after t hPESERMEMYNIOP: static el ectricity 10 according to the
present invention. GEEA BER RDESARLRTHRY I THE 4 NENTH@Phtion of a NpWwean

enbodi nent of the present invention wlT be descrl bed"wth reference to the
acconpanyi ng dr4RPlygdsedsn pnrambadisaentsfthe presept ghvendiins a

structure gf an in-lpme heedfistrbtéd é/@tﬁbet&eaﬂrs%?’ﬁf'ﬁod %Yeﬂb'rRBIéées to
applied. The in-line feeder IF Includes a rotating drumt é%@ eeder DF at
n

an end of a |ith&ar refeldnas, dawan mmfgurece@h(matatmwgf af te!RGHUSIYY fed
fromthe 20 r%@d,@gngrmﬁgqﬁ, S@egefrm@:n@aﬁo Jma shoot S. The
ru

rotating drumtypefee er es a resin m D pl aced so that an axis
thereof is directed fd&.i §&e Sﬁb’ﬂé‘r!%i Fistate eapagsorptione ofhyerkpieesr to
driven by a noypy r i oRjeN S
are provided in th'zét\(?| n@ H%hgt aﬁepr?gﬁ}% a?gnﬁﬁ{aﬁ(\g}g ;Uf %téﬁ% y/ﬁ%ﬁ%ﬁgﬁdrum
Dis rotal@d tﬂﬁQQTé“ﬁﬁtf&t*Mf Rﬂ@éeﬂtn@\d%ﬁiﬁé scrape the workpiece fed from
out side and drop the workpi eces onto the shoot S. At this tinme, high
voltage electric fields are aEI i ed to the work| eces froma a| r of

el ectrodes El and E2 tHAETALL b ol NYENBLG

el ectrode placed on ULBr R % B e 0

hi gh vol t age power s'\ﬁ‘g‘ﬁ'f) EE Vi a g %101{% t%rﬁgg{/]g%?‘gmt ?Jrllg 'P%e
wor kpi eces f r sHegdibgd awm beﬁﬁre@qeh’éo dhemdorompanying drawinge. el ectri c
fields, aqposi :Péﬁ Ehﬂ?oéfi%feﬁ@ electric field 35is forned fromthe
positive e ect and a negative high voltage electric field is forned
fromthe negative elf:elﬁrd)d@howsda gtndueeeet arc intléndsfegderappl iceavhicht he

wor kpi eces | n e o9 UEhP R4 PBRE. Vel e haNerétePa [Aliized by

t he negative el ect r|c om t at|veeectro I €CES
negatively cha g‘@djab.lm mkrumatmzecfemdem@ﬁ)@dl aivend oft ai 1¢neae|$h<50t f$.0m
the positive t rici t

FI GS. 2A and show orﬂ'éeggszHﬁ v&nfoﬁgéofc%r\;t}’nué%lg“ nrrfgé}gr ﬁ%rpy the

f eeder DRZOIn mﬁatir@deumwpﬁah&i@ff Ddf edttoodee sbwiati Sns al and a2, and bl

and b2 are shown neary dQothanauli PRLANAINON e iR, i gHRROBeS 2

case where a pair of s I hcl u g a positi Iectro
negative el ectifladedase tfiatcad axid therepbdstdivasted civiqbely apwardasith

e o he e edsRAER QIR S6P 5. SFRE A BEI Y RInEoE B of flter R,
el ectrodes ar arpt diresl fot sxeo pingath evdo ok pidvesda teniDovdadddi im the deoond
Do L 72, e BprobTet RN A82. SRR E SR ol s oLL Y
and there are thier gaokonddl,othdi firmcesidet seempehéhe workpiece fed from
outside and drop the workpieces onto the shoot S.
At this time, high voltage electric fields are applied to the
workpieces from a pair of electrodes E1 and E2 that are a
30 positive electrode and a negative electrode placed on an outer
periphery of the drum D and connected to a high voltage power
supply P via diodes D1 and D2, thereby preventing the
workpieces from being adsorbed to the drum D.
For the electric fields, a positive high voltage electric field
35 is formed from the positive electrode, and a negative high
voltage electric field is formed from the negative electrode, and



20, drum D and the el ectrodes. Specifically, data were obtained with
the di stance Whbetween the el ectrodes El and E2 of 100 mm substantially
equal to a diameter of the drum D, and thrdke types of distances between the
drum D and ti ps of the el ectrodes El and E2 of 70 25 mm 110 nm and 140

f
mgh vol tage to be su egageétl%g?d ﬁ:&l g{oegl?g kér@&sy’é%éﬁf@lﬁg?? of
an AC power sw‘pjprlypies:a'a‘edxosnwalsbycfaarr@ﬂ|ar%rnemirr@utuzedl.b\artdmesmmgateueto a
srmoot hing ci r%‘i‘é&g@@ tfR?]ﬁO fr8HM %BQC N%ééﬁ% %gﬁfkt DCaYR] t AT ces
)

converted int vol tage oster fs sup I|ed to
positive el ectnegﬁtEeI\aMatraedn@gatneet@!aﬂddueth @|0§lwgheb@?strm fipdd 14.
The vol tagg i orfanr ﬁéag%ﬁt:v%boé e&?o@%o \énc?5YHg:sr eééélt %ﬁe@ﬂﬁ@‘tgat ison
of static ele I‘ICI this con ufatlion an ut vol e

t hereof are a§|§htﬂr@1t€ld1 5 Tables 1 and 2. As shown in TabI e 1, the

el ectode B pl aced psgosii og3aash A 2o, PASLLNVE bBRLBLECHFOMReE?

placed in positions and I S negat’l ve,
negativel y chaptatings dmeml eyple Thesicerl DE ectInocrénsres:asalo twlo graiws oF 1

(Wthout el i mdpali QP hdiAbng §1eSHd 92 Yhnd b1 and b2 are shown near

10 the outer periphery of the drum D. This supposes a case where
a pair of electrodes including a positive electrode and a negative
electrode are placed in first positions al and bl, and a case
where the electrodes are placed in second positions a2 and b2,
for obtaining experiment data.

15 In the first positions al and b1, the electrodes are placed
closer to an end of the drum D, and in the second positions a2
and b2, the electrodes are placed closer to the shoot on the
drum D. In either case, a distance W between the electrodes is
the same, and there are three kinds of distances between the

20 drum D and the electrodes.

Specifically, data were obtained with the distance W
between the electrodes E1 and EZ2 of 100 mm substantially
equal to a diameter of the drum D, and three types of distances
between the drum D and tips of the electrodes E1 and E2 of 70

25 mm, 110 mm, and 140 mm.

FIG. 3 shows a configuration of a power supply for
forming a high voltage to be supplied between the electrodes E1
and E2. An output of an AC power supply is rectified by a
rectifier circuit 11 and supplied to a smoothing circuit 12 to

30 form a DC voltage, and the DC voltage is converted into a DC
high voltage by a booster 13, and is supplied to the positive
electrode E1 and the negative electrode E2 via high resistance
14.

The voltage is, for example, about 10,000 V.
35 The results of elimination of static electricity using this
configuration and the output voltage thereof are as shown in



2 + 3++- 4+ + - - Note: Asterisks in Table 1 show that no

el ectrode is nounted. 10 For the nunber of workpieces ejected,
forty workpi eces are ejected before charge® while the nunber of workpieces
ejected after the charge is as shown in Table 2. Specifically, after the

charge, the nuphgfeok &ﬁﬁk;@' egas shawredyceh ko t‘ﬁﬁ@étec’cﬁor\!ﬁ Effdlﬁcaa' 'r%e'rn

the first test without elimnation of static electricit € nu
of wor kpi eces PSHIPRE arft tadngd 13 §arﬁa09d§*\/tehatth6e1%€@trtolﬁi@ dhar paat t e

second and foupbbiti®sss B tAnhep sl i nAdd Vel 8 | thé&! S MfikkYs are

negatively charged.

5
[Table 1]
Table 1
Electrode
Test No. al az b1 b2
1 (Without elimination * * * *
of static electricity)
2 + * - *
3 + + - *
4 + + - -
Note: Asterisks in Table 1 show that no electrode is mounted.
10

For the number of workpieces ejected, forty workpieces
are ejected before charge, while the number of workpieces
ejected after the charge is as shown in Table 2. Specifically,
after the charge, the number of workpieces is reduced to twenty,

15 which is half, in the first test without elimination of static
electricity, while the number of workpieces is substantially the
same as that before the charge in the second and fourth tests
with the elimination of static electricity.

20 [Table 2]

Table 2
Test condition

Distance H 1 (Without 2 3 4

elimination of static

electricity)

70 20 35 37 39
110 20 30 35 37
140 20 25 30 30

The results reveal that elimination of static electricity
25 allows the number of ejected workpieces before the charge to



20[ Table 2] Table 2 Test condition Distance H1 (Wthout elimnation of
static electricity) 2 3 4 70 20 35 37 39 1%0 20 30 35 37 140 20

10

15

20

25

30

35

be maintained though there are differences in advantage
according to arrangement positions of the positive electrode E1
and the negative electrode E2 for elimination of static electricity,
the distance between the electrodes and the drum D, or the like.
The workpieces dropped onto a screening portion in the in-line
feeder are in their natural positions without being restrained by
static charges or the like, thereby allowing efficient screening
and alignment.

FIGS. 4A and 4B show changes in state of adsorption of
the workpieces W to the drum D before and after the
elimination of static electricity. In FIG. 4A showing the state
before the elimination of static electricity, it can be seen that
the workpieces are statically absorbed to an inner surface of the
drum D without the elimination of static electricity, while in FIG.
4B showing the state after the elimination of static electricity, it
can be seen that almost all of the workpieces drop and only a
few workpieces W remain.

(Variant)

In the embodiment, the AC power supply, the rectifier
circuit, the smoothing circuit, the booster and the diodes are
used for forming the polarity high voltage. However, a circuit
configuration may be simplified so that a voltage of an AC
power supply is appropriately boosted and rectified by a voltage
doubler rectifier circuit.

In the present invention, as described above, at least the
pair of electrodes are provided on the rotating drum near a
predetermined position in the in-line feeder, and the positive
high voltage electric field is applied to the workpieces from the
positive electrode, and the negative high voltage electric field is
applied to the workpieces from the negative electrode. Thus,
the high voltage electric fields from the positive and negative
electrodes act to neutralize static electricity on the workpieces,
thereby preventing the workpieces from being absorbed to the
rotating drum, and allowing the workpieces to be smoothly fed
onto the in-line feeder.
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25 30 30 6 be numintained though there are differences in advantage
according to arrangenent positions of the positive el ectrode El and the
negative electrode E2 for elimnation of static electricity, the distance
bet ween the el ectrodes and the drum D, 7or the like. 5 The wor kpi eces

dr opped gﬂéi[aégcreening portion in the in-line feeder are in their natura
positio ; t being restrained by static charges or the |ike, thereby
all owi ng efficient screening and alignnent. FIGS. 4A and 4B show changes in
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vol t age (B RedtY e car PR ARRsm R oAt obaseRe, flifige™ o
vol t age felechar AC power supply is appropriately boosted and rectified by a

vol t age doubl er. racti.fi er circuit. 25In the present invention, as described
above, at |e&stick HeVigE: COMPriinNddes are provided on the rotating drum

near,a predetar T‘é@%ﬁ' Ro8hEF gfpﬁ }e’l‘%ktﬁ(;eo{jﬁg' m‘flkﬁ@ ra BBditipe BosLtrygehi gh

vol tage electric freld Ts a e _ pieces fromthe positive
el ect r odnNdancegatiegaeiactriods moviktededacsaid mot@tingsdsumppriagdat o
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fed 350nto t e pawEmsupgiyethat genarates a1DG wekiage r @M@ i ni nati ng
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pat h, an

9
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device ¢gnBai§ M@gative electrode,
so as to eliminate static electricity by applying a positive
20 or negative high voltage electric field in response to charging

characteristic of the work.

2. The device for eliminating static electricity for a parts
feeder according to claim 1, wherein said electrodes are needle
electrodes.

25 3. The device for eliminating static electricity for a parts
feeder according to claim 1, wherein said pair of electrodes are
provided so as to sandwich the predetermined path of said in-
line feeder.

4. A method for eliminating static electricity for a parts
30 feeder that eliminates static electricity on workpieces, said
parts feeder including an in-line feeder that conveys granular
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10at least a pair of electrodes including a positive electrode and a
negative el ectrode provided on said rotating drum near a predeterm ned
position on said in-line feeder for applying an electric field to the
wor kpi eces through said rotating drum Sa power supply that generates a DC
voltage; and 15 a polarity voltage formng circuit that forns a polarity
hi gh voltage from said power supply, and applies a positive high voltage to
said positive electrode and a negative high voltage to said negative

el ectr ode, ) so as to elimnate static electricity by applying a

posi t i vavRokpieaegaal o thighpreteigsnainedr path elandnar égﬁagmtdrumr gi ng

Crecer B Pl BR, buarfs ATy 8t PRCRDRRIELRS onvo
el ecgr Ot@w@@et@mﬂme@fgsmm-oﬁ%@rdﬁlﬁ—ﬂﬂe feeti@r,elinmnating static
N

electricity for, aagarts edgj according to claim1, wherein said pair of
el ect rodes as@igr BVEERA eHldddandwi ch the predeternined path of said

C e foed _ ; o natd ; ey i
30 t eoder tna IR AL fepSk; & BALCHS BreCtBaEsPmaIAfid Yo BbsRipart <
f eeder iglecidodg andnd imegbdider eldatradevdisposadl an saidvndipitéegs

al ong a predeterm ned pat and.a rotati drum t hat , cont,i nUOHS drops a
arel T nSHE dreRbacwstas SESETiReS a5 el th nrais b e o ateL 8

| n- hhne dgsHeransalectrenfiéltnebuthasworkpidtey! thrgudth |sai roteaingof

el ectrodes i1'ncluding a positive el ectrode and a negatiVve el ectrode di 5posed
on sai d CHa4mAL;i ng drum near a predeterm ned position on said in-line feeder

to 10 | i i @l:d.t i t i g d
gener at | ng 2 Je g obd e FUBHLXoBadY U8 AR aseHtiNe ot | fE8HgRe T
vol t agegolarityanvigh naléapess t aved hi gh vol tage to said positive el ectrode
15 and a negativF.hi h volt ?e tg.Sﬁid ne atige el ectrode,. SE aé to
elininate st @&RRNEI ta!F?:@$ﬁi ¥§ BiaNy Vet JBosPt $@ OPO%BHQ gepiigpde
vol tage h@cd éghitRld hiyt RFORARRE tD SBRd N Aheasiestridg, of the work.
so as to eliminate static electricity by applying a positive
or negative high voltage electric field in response to charging

characteristic of the work.



