; ope3eZ$W | 6T$; =/ _ TN- MB34 METHOD AND APPARATUS FOR WEI GHI NG EASI LY
CHARGEABLE VEASURED OBJECT 5 TECHNI CAL FI ELD The present invention rel ates
to a nmet hod for neasuring the weight or nass of an easily chargeﬁgl

ured object for exanple, any chargeable container or 10 a c Egéﬁle
contalner |2ﬂﬂﬂmthﬂlmmmEer or liquidis friTed. BACKGROUND ART In the
past, when ight with an accuracy of about 0.3 ng, it has been
a practice to setiséi$*an el ectroni c sce&CRIPRIGNN-shi el ding box to weigh
t he obj ect. However, when meighing a very small anobunt with a good accuracy
in a production I|ne of a drug etc changes in tenperature, w nd,
vi bration, magnetil o' [ R ﬂ_-ﬂINGOEASDBﬁCOHARGEABlEIFnEnt
static electr|C|ty, etc. cause a d %ﬁ#@ I %ﬁ t on the nmeasurenen
accuracy _of the electronic scale. EﬁéA @-Oﬁj £ detrinmental effects due
to statie electricity are extrenely hard to prevent or elimnate. 25 As an
apparatus for preverddiier @1 refdyh ng static electricity, there are known
anti-static rods, tistatic brushes, static electricity ion generators,
etc. for causing stéhq(PQﬁ%ﬁﬁ?|%ﬁY%PEﬁQﬁhkﬁkP¥%Sb%°d$s%ﬁbhg@df©b t he

ground. Furt herreasttfﬁrfgi‘tthﬂed wd 1 gist N anmd&ptaweee?@li | ohaQBLHELI Ve
circuit, is also known. Here, the

coating, etc. ctr dlschar

i nventors of t eaSJuCraerSHe qrbr } Yi ‘?fba”f %’e AP R ISR RS gRPRE2 APPEN BF us
or devitPng are efffaartdakel evetdoch ioferapip iwatdlomn gfowdes eoreanguiduiscoul d
not achieve ar35gagcuracy of about 0.3 ng. On the other hand, the nethod

of covering a neasured object on a weighing pan by a cap nade of a
conduct or so BACKGROUND ART

In the past, when measuring a weight with an

accuracy of about 0.3 mg, it has been a practice to set

15 an electronic scale in a wind-shielding box to weigh the
object.

However, when weighing a very small amount with a
good accuracy in a production line of a drug etc.,
changes in temperature, wind, vibration, magnetic lines

20 of force generated from the control equipment, static
electricity, etc. cause a detrimental effect on the
measurement accuracy of the electronic scale. Among
these, the detrimental effects due to static electricity
are extremely hard to prevent or eliminate.

25 As an apparatus for preventing or removing static
electricity, there are known anti-static rods, anti-
static brushes, static electricity ion generators, etc.
for causing static electricity produced to be discharged
to the ground. Further, the method of using a conductive

30 film, conductive coating, etc. to form an
electrodischarge circuit is also known. Here, the
inventors of this case tried applying these means to a
weighing apparatus or devising an effective method of
application of these means, but could not achieve an

35 accuracy of about 0.3 mg.

On the other hand, the method of covering a measured

object on a weighing pan by a cap made of a conductor so

IR
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_ 2 _as to cut the electric field between the neasured object and outside
is also known. For exanple, Japanese Exam ned Patent Publication (Kokoku)
No. 8-1394 or Japanese Patent No. 2612905 5 discloses to prevent the
detrinmental effect of static electricity_mgeg wei ghing a vial, anpoule, or
ot her drug container by an electronic scalé& in a process for production of
a drug by covering the neasured object wth a cap made of a conductor. 10

The inventors af tbecpteskhetelasertiti edeappbiiigehnitheMichad @y Woilectbut
found that an gkgctr gal |nter?ct|gn occurred between the neasured object
ST

and the conduc 3A% wer8lfiBt XBBFB t o achi eve an accuracy of about 0.3
my in the sane way Berothamptepvéapanaak LHamehbddpatButt Pablithey ohear ned

that there are r MBat an..o iQn £or coverin nmeasur ed
obj ect with a &%%f%?ufﬁggfi%EP§%4M§F9EEE§BF§er%aﬁFPgd,°rh @%?ﬁgé is poor in
wor k ef f Pci encdigptiopegokespuaventst dbeedehrimesiay tlfi¢espeed efathe

production |!n@le@ﬂﬂi89t§hﬁﬁeﬁh@e§8§§ﬁ§¥ Sy@zia gﬂgbﬁ}glSgrh%%hg%nggggrﬁed

conplicated in nmechani sm Further, ot her “pri or Japanese
Pat ent Publi cafPRReR@kaPyY Rb.ekedsygnigj sepbseinaaspabeedst fiox | evel er

wherein a shi ebo@het ton sont 4 aghed b9 &B@e§§n?EEHé”h§HbQEeHthﬁgékew@@ﬂr to
the leveler so_as_to éeveft stati.c electricity fromhaving an“effect on
the | evel er. A%d%?%i%g TPt hd GBBYRSHRAti oned prior art, when wei ghing an

easi |y &Rargeabl e Hﬁbeuimdemb¢estofitheaprégén80c@Q§SEbEédtapghgﬁh@ate t he
effects due t t cLrigGl and, achi eve_an_accuracy, of. ng so.
Further, in tﬁ%ﬁig&%%ggggféérg%%%ti%ﬁto Oggérﬁgaata?,e??xﬁéécaﬂfficuIt to
conti nuously wetgdr aaiylenapeeabledcbatweéarr shermaashaedeabljectoahdi nRe in

whi ch powder edc @5 3Scdt Qbthgl SR8l GLPRESHaLeabil! L1 he8e990d
ef fi ci ency. D SCLOSURE OF T NVENTI ON T%§£p?%%%n§gi%%%2??8n8§ag$§%g30¥n°f
consi derati on Ut 033 Reelnpbhie HARRGYaYINAS apthenscarventiobpéct the

provisi 0 of mMedtipsdendrappeeAf Ushépr L¥RFIBENEhAD €RsLYaEhatgeabl e
measur ed obj ect ch can renpve the effegts of static electricity so as to
enabl e cont i nUFRP eI G A" LPPeration for covering each measurad

object with a cap at the time of weighing is required,
that this is poor in work efficiency and becomes an
obstacle in raising the speed of the production line, and
20 that the apparatus as a whole also has to become
complicated in mechanism.
Further, as other prior art, Japanese Unexamined
Patent Publication (Kokai) No. 4-13933 discloses a scale
with a leveler wherein a shield plate is attached to the
25 mechanism of the scale near to the leveler so as to
prevent static electricity from having an effect on the
leveler,
According to the above-mentioned prior art, when
weighing an easily chargeable measured object, it was not
30 possible to eliminate the effects due to static
electricity and achieve an accuracy of 0.3 mg so.
Further, in the process of production of a drug etc., it
was difficult to continuously weigh any chargeable
containers or a chargeable container in which powdered or
35 liquid medicines are filled with a good work efficiency.
DISCLOSURE OF INVENTION

The present invention was made in consideration of



5 nmeasured object with a good work efficiency by an accuracy of about 0.3
ng. ‘To achi eve the above object, according to the present invention, there
i's provided an apparatus for wei ghing an easily chargeabl e neasured obj ect
10 characterized by being provided with a yeighing platform a weighing pan
pl aced on a top surface of the weighing platformand able to nove
vertically by a very small distance with respect to the weighing platform

a conductive fﬁmk@é\weiﬁla@}ﬂgfdﬂﬁn&\eamlHﬂspéétigé%ﬁﬁééﬁdtﬂié b?’%v‘ﬂ@hgﬂ' ng
pan so as to be abltg_e]h%é)l surround a neasured ¢ fuéCt t0 be placed on

wei ghi ng pan, oFPRYEREYS| LY yWahd Bﬁt?HUSE§P}Ynﬁbﬁﬁgeﬁbé§ured
obj ec:jsdto thene!\mmdlgohw@ch ﬁﬂ%i@&(ldﬂignth@m)(ﬁéfthégeMEGBEntSQEgtﬂiere i's
provi ded a net g. an_easij c eabl e neasyred abject
characteri zed {)P V\%lg %\8 éé% ¥ast? yoid %1’%&;1%?@ ﬁ%%%ﬁrgalaﬁﬁeet OGSF‘ng a
wei ghi ng5apparmwm¢)wmwwhﬂa aegobd ngopk a¢ £ bi oiandyabyekghi ng pan
pl aced on a t%&}gg eo fa %%&V\@I:ghrh g platformand able to nove

d

vertically by a ver |sianc with respect to the wei ghing

platformand, at t %ql’iﬁeev%t@% FePTd eohbecr edicobi@tngi hoatbeate with a

conductive fr?ﬁg&@@eﬁqm@i&lwm@m@lﬁtfé@wé@rgﬁng Q?a 59F599hpan S0
e

as to surroun asured ob ect glace on the wei ghin

present mventW%lrs e Ak kP"i”é%%ak&a?rﬂP?%%‘élr%@ 9P]Iaiéeéénductor t he

el ectlr:|¢01;]| el cblbaetamsanrd ﬂrmdrm;asmiadgqhug@@{]d@?dwpmsadﬁeighﬁuesgraaﬁf@hhy |
cut. Further, shape of the fra ossi bl e to cance
out the reS|duaJ é%éi gfbitsi%ﬁ?@ % %e?%%eﬁunﬁ%pﬁn%gquﬁ ¥BF8Ringnd
out si de and tkﬁiénﬁnnm:&ndxﬁbleltq mmn@wxﬁmtimﬁhmpshyed wbrgcémabl scal e
bous by The SLGRLETLR foedth) e beunr e e sl Doy gt

and frame so as to achieve equi rium and
electricity acqqqul%‘{%efmmb@%jmtthe) ‘@@mlemeg ppb@téonm aeoghd ng.

Note that in tdfe RFESSAMnSGSHE 48 1 8. to pé@céﬁi@ntc‘!‘eélgﬂ&gnd MEANS, WeL R N9 S

requiring an a uracy of about 0,3 ng. The weighing apparatus IS

characteri zed bf RIaR{T R ctl'é%ai’l’%lgfﬁﬁ‘! He3n, | #ng sa clh‘a?%t%t@# zed
by wei ﬁhi ng glsmmudq/l}crmrcgaﬂdﬂﬂﬂt&&ssuﬁdn&bir@@tm@a§@§%&e@@¥@??§gﬁ@ ner
or a chargea c 0 uidis filled. In
particul ar, t hg1 pr esfl,‘ghgL %\fggnmonné1\/\%?}§ eé%a'? chat FRERF PHasur ed
obj ect a mul t i Tese diss parasaird g chsi d@ewfom&mmnlmm ews 1 hy of a powder ed
medi ci ngoare fdyd &t AN vl Ao M Q:rdéiz‘neéggéll?fm ne t?ySwQ%J_; 4 a%iose

worth of a predeterm ned anpunt of powdere or* eac ion
and, in a pro®&dssilyt glersHRak I wqmmjm ofs kg anwenmg@g di spenser,

fi nds wei ght s apph raa thRy %O@Jg@r@r@e é)fwglhaqurgg %lqh pepser before and

after sprayin n..ntial ngl e. dose worth of omdered 20 nedi ci ne.
pray gva ghing pan plé%ed on a top surféée of the weighing

platform and able to move vertically by a very small

25 distance with respect to the weighing platform and, at
that time, weighing the measured object in a state with a
conductive frame placed on the weighing platform around
the weighing pan so as to surround a measured object
placed on the weighing pan.

30 In the present invention, by placing the frame
comprised of the conductor, the electric field between
the measured object and outside is substantially cut.
Further, by adjusting the shape of the frame, it is
possible to cancel out the residual static electricity

35 between the measured object and outside and the static
electricity between the measured object and scale body by
the static electricity acting between the measured object



It is further characterized in that the conductive franme is placed around a
wei ghi ng pan in advance before placing the neasured object on the weighing
pan and in that neasured objects are placed on and taken off from 25 the
wei ghi ng pan successively and continuously4 Due to this, for exanple, it is
possible to obtain a nethod of weighing suitable for continuously weighing
very snall ampunts on for exanple a production line for drugs etc. Further,
according to t&edprearst sbN¥8NtbORchiBeECdA1SHRA AN dad %geg-%g; el yleOr
wei ghing an easjly char ea%le nmeasured obj ect characterize ei ng

provi ded with Bhﬁe?Eﬁth PraFrErAtE AeFgRBngNpaRephgasyred gbtegtstof ace
of the weighi ngclpiavéopmamdiableeigﬂﬂﬁge M@Efbl ﬁﬁlalt:YiBYtgeV fc)és%][xmll

di stance with 35,1 wei ghing.platform _a conductive frane

pl aced on the éé?%ﬁ%%%igPatf8?§?é?6§ﬂdwgﬁghﬁﬂpghWﬁ@nﬁaWe§8gé§gto be able to
surroundSa neakeqedr bhy ear accheapyacédaboutheé.3 mg5 wei ghi ng pan, ﬁnd a
means for successi v i LN [ jects to e

wei ghi ng pan and téﬁ*%g@€ﬁ%§?§?fQ?ﬁ§§égPgﬁ?%gngggéﬁﬁggéggs%Sr8§Fd8 gn

wei ghi ng appar%}%%t¥%@l%nS@Q%€}yF@hhhgéabib reasheaedcSevbgedt byharact eri zed
by being provigedymi i aﬂsw@hg@agglpa@hgglﬁﬁagg?g{agssxfga' 6BljL¥LON 2 very

smal | distance with respect to the wel ormand a-“conductive frane
pl aced on the SRAGFEHILPI GPRBRFNGF 0DFd2 t FRAVEBEARLAgCRARAEDeds inowhéchbRe to

surroundoa measswdsk obfegt1igubge 19 piaced, on the weighing pan. In this
case, the conductivP franﬁ%na¥ be not only a frane nade of a netal or other
Fafff

conductor, but al so-a Rdh ¢ FREnRTeBRPFi LBUeRFianpradghs 8F aRher
nonconduct or feamélxoamedgmbbheameamdnediaBjéubshaﬂﬁﬁti&EsEuaibgénS?r
ording to t sept. i i e ] rovi ded an apparatus.for
agfghihggan easi 9&%H§?‘gag¥§nﬁ%ggﬁ?é%g%bY%gFgcﬁér%c?%ygfﬁggbVGBéFﬁﬂe
provi ded with et yhled prathaeyingaa weeghs nfopadiptheediog a sopgderface
of the mBighir&bé@f%éﬁ%ﬂ“@@daapf@déQegﬂiﬂpaeaMSﬁﬁ£cékléo@&e?egeﬁ¥d§gﬁhg
distance with respect to the weighing platform a conductive frane placed
on the meighiréPiﬂ%ﬁ?%r%@%ﬁ%ﬁhﬂntﬁﬁdme+%h?n@r9%ﬁ55ooésp¥©dbétabnean@
surround a nmeasngEcOpechf t ohdempl BC@SsONd L HigeEbghi f‘%n@é‘?we?@ﬁ%:ﬁ grans
wel ghing pan. dhi ST ac EREM SFTE 7t TBF GRFHGLgaRe SRPBE  DRSCRF POTONPTR
DRAW NGS FI G dftier sspodehmy | &n simlet vakvs biighe Wweoghi wor ahpar apowdetfed he
present spnventj 8wl 30 FIG 2 is a schematic plan view of a weighing
apparatus of the present invention shown in FIG 1. BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON Bet ob® B eh@oorharactrr ized pirsehat i thencondueiive be
expl ai ned in defgid W4 Al ded@r &NGEnd Oa the: G 15 NGsh 3Pn dE AL HOS - LEEG e 1 and

FIG 2 are a schenmatic ,side view nqgflan vi ew of a, wei ghi ng apparatus of
the present i -QﬁLthe measured object on the weighing pan and in

that measured objects are placed on and taken off from
25 the weighing pan successively and continuously. Due to
this, for example, it is possible to obtain a method of
weighing suitable for continuously weighing very small
amounts on for example a production line for drugs etc.
Further, according to the present invention, there
30 is provided an apparatus for weighing an easily
chargeable measured object characterized by being
provided with a weighing platform, a weighing pan placed
on a top surface of the weighing platform and able to
move vertically by a very small distance with respect to
35 the weighing platform, a conductive frame placed on the
weighing platform around the weighing pan so as to be

able to surround a measured object to be placed on the



- 6 In the enbodi ment of the present invention, as the weighing apparatus,
an electronic scale 10 is used. The electronic scale 10 is one which
measures the weight of a measured object 14 by placing on the top surface
of a 5 weighing platform 11 a weighing pan_12 able to be noved vertically a
very small distance with respect to the werghing platform 11, placing the
nmeasured object 14 on it, and |owering the weighing pan 12 a very smal

di stance by { i Ned Rhén Ofard SEah€ahd AL GEBEEs 1GE Dy LOnghe vl ght or
mass of the neasured object 14 so as to neasure the welght of the measured

obj ect 14. |n SHE-B} Y iMREMRYT dieasiedd vRP ipFhY @ theivoighingepane
measur ed obj ecndl4aleirsyli fledih Yoshagtesl e pgteid@ pahh BREFECLE VHEYyigel! gced
on t he wei ghi %ﬂﬁgﬁir %%x%? around t he wej ghi n ggn %2 so as to surround
t he measur ed g%] HIREEH Hh 1% ki gty ph e TRRPEe M2 9’red of a
size greater tdeathehizamtariofd the el ghi puopaded 2vhei agweighisgl ar

pl anar shape i ty St Gkl t . 5y e L. ghi atforml1l. For
exanpl e, the ranea%ll%) tZO(S) nllacss‘\}%l Irl'%ul(s)#'rcagt le%m k?{yasa \é@és aé}ga ng a%h?{i‘rﬁ%?)ewhﬁla
includes a fr&%@RAkde O Harsted gl atdtefororahd t argonduet ivantramele of

nonnet al | i ¢ metieided ,orsudfe %id}{i“i}? 0 LoRs.ad yidbn @ @19@%%{;%%&2‘%&6 ance.

Further, the height of the frane i's made an extent conp Vering
the 25 neasur &% @ P& 3R] He SHEOURT 1P tThR2 Hreedir el @bt eee hel pl aced

on the wei ghi pd el bh aik Gfeitfhigyd @Hn Notn idH LS f@Ld0 Wd NedhgadopgLtion
and renoval of__the measyred abj eqltél 1 f|[0 and fromthe wei ghing pan 12.
Easily char gegﬁlagewg@'ugjfd W Y B ShffudR ) bR Aieieds oF tother

conductivity ecorcumttaimersitidlisaendinnietidlid simd comemtesd aseldquid is
filled, for e L8, j | tidose di spenser_in which a
| ar ge nunber ??%%osecs,%v\rgrt %ﬁq%d&%ﬁﬂiﬁf%m@:ﬁ%ﬁenec?%tﬁ%wﬁ ghd having a
neans for di sCRRANGTE Ve IbsFtRfIce .dose worth of a predeterm ned amount of

the powdered nmedi cipng iy eadtAREN i&;-th@:p‘&és}’é}& of n K Al pere {dpasur ed

object) 14 is .an - 7. - approxi mat €l y g plastic container supplied from
a production FSn@TQYdded A eRPaHFtIfe iR ¢RI it arp eAsklie el ectronic
scal e 10 usi ngharyeltil amsadsitied ot BraRlAEr S ISFH&iP is placed
on a Vlbratlogig%%%%d with a weighing platform, a weighing pan placed
on a top surface of the weighing platform and able to
20 move vertically by a very small distance with respect to
the weighing platform, a conductive frame placed on the
weighing platform around the weighing pan so as to be
able to surround a measured object to be placed on the
weighing pan, and a means for successively and
25 continuously moving measured objects to the weighing pan
and taking them off the weighing pan.
BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a schematic side view of a weighing
apparatus of the present invention; and
30 FIG. 2 is a schematic plan view of a weighing
apparatus of the present invention shown in FIG. 1.
BEST MODE FOR CARRYING OUT THE INVENTION
Below, an embodiment of the present invention will
be explained in detail with reference to the attached
35 drawings.
FIG. 1 and FIG. 2 are a schematic side view and plan

view of a weighing apparatus of the present invention.



5 platform (not shown), is surrounded by a w nd-shielding cover (not

shown), and does not have any other control equipnent etc. placed near the
el ectronic scale 10 so as to prevent detrinmental effect on weighing due to
vi bration, wind, or magnetic lines of force. 10 After placing a container
14 on the wei ghing pan 12, the robot arm (hof shown) is noved away fromthe
el ectronic scale 10 to prevent interaction with the container 14. After the

i ndi cator val ue of frheird efibdliersca € i SEadddhEesnvdiMd Soh NdhgatRe val ue
is output to ael_Sgéls._e uencer (.not fshowrﬁ, g_lggrlllty !%béugﬁed by V\Qetgﬁr t he
neasur ed wei gRtE4% 'fﬁﬂae‘f%iuesr'_rnaﬁbcf NG PasIT i cbnt BF nkFe%artr@ent on
to th;a 'nFXEj steé.mt tofortie sma)](hjcltol Qins Iobmiv;]lamh Eﬁ?ism%m?@;g@g ha;sf SgNg:Ee
to afailed c schar ge, l.i.ne e ro rm (no :

that the wei g%{eé(?asl\}%%de%o J eac%“lcobrﬁ aplln%cflr?% %Iht%b‘? a*f%p S LHhPCE e‘?g(?mt

shown) . t_EXANPI!E&‘;MnEtsaﬂfaﬁf@Ialppﬂalra u%&ﬁmmng 'A__ i parF IE alﬂlarrd? r2b<le an@we\di3 alrJgLnd
conparative e - r Hor-L) -

t he wei ghi ng )é%%rellz,rgélm‘ls‘zt ha{e) Ve%lggtronﬁ'c slcifate dl%q'éﬁtd@tlf‘ée@éas%‘% nﬁ% setting
it. The netal Werghe s Risddf ol ldne wfa@nantbe 9teasuxedobiEdy . 1hen

experiments waks GopduchRd famed OIS IHe £IVA rarpnin {30 to 40~ RH

where static eLectrici%g 3Q easily is generated. Contalners not charged and
&

cont ai ners f orfGiSHAREh &g P HIKHIRE i @ (B9 okn VRS P AR R Vet
hundr edl0i mes.thEheveargittooimagatd £ e aidd Nided VWS seasiy egh Uss Ngo a

KSD- 0103 type surface .potent. te de by KSD, Cq., The el ectronic scale
used 35 was anﬁﬁﬁéﬂreAﬁ&ﬁ%?ggonf;t .melé{ﬁau’?ee%ﬁ%e%tf ]rr‘Lasurement are
shown in Table 1. In the predent] ibymeriimemt wieervbied g imgredmoesd 1 D
oS58 (o) PR R WL (0 £ By il Bide 19050
Experi ment NoylﬁhiQQHQFQR%ﬁ%RXj%Suﬁquedtﬂp(ﬁhﬂéﬂ&ﬁghnngiﬁiamﬁonmalbed,
accurates5 Weislju@l ithedQfsidt £\ Wit @B’ta@@&'éwﬂl‘&?ﬁméfé rﬁéz?é(?ré‘rﬁ
However, fromthe results of  Experinent No. 2, i1t is learned that 1t the
container is S5dd WMhdhadsd R Abs MaighingRanetThe Herarg ghd nkf &ur acy

falls remarkahl yiZQ) Jreatiheihdinrshe fdiamddwe: reswis i ey i pant; Nos. 3,
10 4, and 5, ihtav! S | eaarcnedc tlhat g%/a set tsf n them{ns.t al_frane, 13, accuurat e
wei ghing is possiti% & &gl & Fort"éar d]&%%f 19 e dUtt & et A U he
degree of charfgiony tdred wetigth itrtee pdredgf anm tlhle. ViR g e regnlocuridoy fhuend ol Bt ati c
electrigoty I ss9r0atdt Y e50d AU d B8 dBIAls {4 ®nd includes a
frame made of a metal or another conductor, or a frame
made of nonmetallic material, such as, plastic coated
with a conductive substance. Further, the height of the
frame 13 is made an extent completely covering the
25 measured object 14 in the state with the measured object
14 placed on the weighing pan 12 and of an extent not
interfering with the insertion and removal of the
measured object 14 to and from the weighing pan 12.
Easily chargeable measured objects 14 include
30 containers with conductivity or containers with
conductivity in which a powder or liquid is filled, for
example, a container used as a multidose dispenser in
which a large number of doses worth of a powdered
medicine is filled and having a means for discharging a
35 single dose worth of a predetermined amount of the
powdered medicine for each operation.
This type of container (measured object) 14 is an



15 13 being set. Note that the nmeasurement time per container of the
measured objects when setting the metal frame 13 is 1.6 second, that is,

wei ghing is possible in an extrenely short tine. Next, conparative exanples
wi || be explained. 20 (Conparative Exarrple7 1) The shape of the netal frame
13 was changed and sim |l ar experinents were conducted. The netal franes
used were ones sonmewhat |ower in height than the netal frane of the exanple
of the inventiappmdxAhtanx 0y e xs vl 25omd Hie AN ope; ¥het eohhg top

f f th |, frane, was_ covered b netal plate to an extent not
?ﬁ{ e?ggriong w’eal{:oeé%?cvte]r%rhﬁ ©1HE contk ?1%?@ ?%h%b"e hHIR P9It BaRetal OEap) .
The results ardhevertiromiablscfle 16 &iﬁ@béer&o&pﬁmﬁeﬂgbzlab?&ﬁmé%)gnt
f ch [ el T 0; x0 to - 0
(1) -2t 0o S0 e YeA B HEn SR L S o o 8 et BF B ot o 5
to -6-4 ?o -5 Faqiie (Metulghovwt) Experswerunbed By &, wand-Shieldisg
| earned thal idoveie (RIONNIn | MoardPldbed 1AL Havd Saiy CBERGPd bRl TS, the

hei ght is |lowered, the effect of suppression o op I n wer ght ng

accuracy due tFCPRRGINELS RIAGIALISAT dthr L eFineme? , s¢2ben theseessl t s

et el frame by amtal plane and Lo, ok e b e e e Y e metal
nmetal frane by . tal plate an making jt a shape simlar to a
cap, the met a%’%r}t%emaﬁ’ tv?féldt’or?’%d?q‘%tla‘gdlltri‘fes OntERTe®s interact (pull

at eachl®t her) and Afttesrwed g ingy amrﬂ@iﬂeﬁmkwry%m%ﬁ%ﬁ]@gnﬁafsm,
results, it i e t t S of, the neta r as a large
effect on thescv% Sﬁi’%} ac(cr{})&acy, so) it° iI%O‘feré)o?‘f%?gf?}“s "T"a netal frane
13 of a suitailesrgeamtadendd toutpravehal moer ddiei et twich i oive due to

charged cont aiqaft abkheand 4 hey St i & BRifd fidy Aetid b PN fdhe. 588l & body.

Conpar ati ve Exanple 2 o C e,
(Conp scé?% lO)stablllzes, this indicator value is output to a

15 sequencer (not shown), quality is judged by whether the
measured weight is in a predetermined range, passing
containers are sent on to the next stage of the
production line, and failing containers are sent to a
failed container discharge line by the robot arm (not

20 shown). Note that the weighed value of each container is
output to a computer (not shown).

EXAMPLES
We used the apparatus shown in FIGS. 1 and 2 to
conduct comparative experiments for the case of setting a

25 metal frame 13 around the weighing pan 12 of the
electronic scale 10 and the case of not setting it. The
metal frame 13 used was one of 90 mm x 90 mm x 90 mm(H).
The experiments were conducted under a low moisture
environment (30 to 40% RH) where static electricity

30 easily is generated. Containers not charged and
containers forcibly charged by rubbing were used for
weighing several hundred times. The amount of static
electricity was measured using a KSD-0103 type surface
potentiometer made by KSD Co. The electronic scale used

35 was a Model AD-4212 made by A&D. The results of
measurement are shown in Table 1.



20 The shape of the netal franme 13 was changed and sim | ar experinents were
conducted. The franmes used were one changed in material to paper, that is,
a material with a |ow conductivity, and one conprised of paper coated wth
a conductive substance. The size of the ir@ng 25 was made 90 mm x 90 nm X
90 mm(H). The results are shown in Table 3. Table 3 Experinent

No. FraneAnount of Wei ghi ng errorchargi ng (kV)(ng)10Paper-5 to -60.5 to
111Paper coated-5 t9ab6@ to 0.3wi th conductivesubstance - 10 Fromthe
results of Experinent No. 10 1t was |learned that the results of

suppr essi on of | tHBSHERiTY - wei JRTAY EA0Gr a¢ PROE £6 st at i| Wediagr PEIATY [wer e
weaker with a fpteriat—w-th onduetivREL e Wanad M) 5 t he ot Her
hand, from the-fesuts—of Ex t No. 112 £ Wal | earnddteif-3sini | dr
effects were obfa i at—frane BvEh R th-a gt &P i

mTeTarn T Ty v TG+ |OW
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12 instead of the weighing platform 11 of 1he ¥ &ftronic|fchbe0 P set |a

metal frane of a size not interfering with novement of the containers 14
and a hei ght of 90 nAv@nthderveuUbENgLPBRpdZiheht1lRocanl yiRgikheca@nkai ner
13 and conduct gd ? i%n%$ar eﬁgerinen ., Jhe results are shown in Table 4.
Tabl e 4 Experi IR  EPanEAbAhECHT Wi §fi RGTeFPBFgRdr gPRGUERYP(mg) 12Set on
wei ghi ng55 to wédghbnglpanpbssiblbeevesulishofitEspatiAgnthdometdl Vhiakhe
there 20 was apn,effect. of s ression of.the dr in.weighing accyracy due
to static eIec??ic%?@%v?f’mgggﬂeiggsﬁ?ﬁu%%snﬁgeggﬁgrﬁBFBﬂiH@'p n 1% F&rger,
so this becaneleareedusbapt ibl eheoconhdined aswehghiad abeur aby ottan
extent of place f 3 _pn_th L.ghin t 1
around the meigﬂ?ﬂ% ggnﬁﬁgeégtfdEﬁgfw%gggg?gi%gﬁskagbngﬁgggt%8b%g%gP%¥éts
of wind, we alS® theedithde hapdovErent the narbhgSt Ré ReparifmeateNasresh

shape eti@., bui, theqwej ght ngs acesrAEY E@H£db%“é&t@@nb”?ﬁgvﬁgtEQ @rbRe0.5 Ny
or so. Fron1th£§, it was learped.that it is ﬁ%necessar to place the netal

. y
frame 13 on the’ wefGRTHYEHI We+BP 9118, BRRBIPAE hRPERAAGSPaRt19D2KEEETt hat
the sizes of tdf thatadbnessneseds asrmensudedrobj e€t ehafging ahavenaxanpl e
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26

electricity is greatly suppressed due to the metal frame

15 13 being set. Note that the measurement time per
container of the measured objects when setting the metal
frame 13 is 1.6 second, that is, weighing is possible in
an extremely short time.

Next, comparative examples will be explained.

20 (Comparative Example 1)

The shape of the metal frame 13 was changed and
similar experiments were conducted. The metal frames used
were ones somewhat lower in height than the metal frame
of the example of the invention of 90 mm x 90 mm x 70

25 mm(H) and one where the top surface of the metal frame
was covered by a metal plate to an extent not interfering
with movement of the containers (shape similar to metal
cap). The results are shown in Table 2,



- 11 Regarding the weight ratio of the packagi ng of each contai ner and the
drug, the container as a whole including the drug wei ghed about 8.8 g and
the drug inside weighed 1.2 g, so the packagi ng of each contai ner 5 wei ghed
about 7.6 g. Therefore, the weight ratio_m§3_7.6:1.2. Wil e the present

i nventi on was expl ai ned above for enbodi nents and exanpl es, the present
invention is not limted to these enbodi nents and exanpl es. Various fornmns,
10 nodificati ons, cmab@ettons etc. within the spirit or scope of the

pr esent invent'EH u.nI§;§°' For—exanple—in ghe_abg¥e the metal frane
13 was shown as ae\‘/:il% §qL§f§m%l an shape, zg‘ﬁ’f“ﬁ t°f|]§val sc?"jgg?s’igoleér‘{ro use
a circul ar onergimtar—to-thegpianat;shage g ai%ﬁ?@éfdhi.% pan—i2:
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the present inygntion—it—is pOSSIb|e to ragur e wet-ght 3E05§ east -y

char geabl e contgimer;—consig L L curt 28T hthe—past by afieh
accuracy of not nore than O. gg&e@n y%tgi(trerre?y short neasuferent tine of
1.6 second. Th|s becones an |gxLtenely effegtive means injcontrol of the

anount filled when f||||ng a snal I amobunt of powder in a contaimer at—
production line etc 5_control of a ge anount of sprayed

drug or in
wei ght of an inhal apt® @tgheFﬁgFHiF§ EﬁB@ﬁéW?Eﬁ]NQSex rerfel 1§ §pl & tand
i ncor poration istbeproddcthan EanBeiheeghy,oSothbemptaatEQahety3lis

extrenel y hi ghg ha% ed? ¢ g&@lg@b thé Hﬁiﬁﬁg 9& T@%EQI a?éSS%Igl %rgeable

nmeasured object C Arattertze g an easi red
obj ect using asmépgﬁsﬁgoappérahasdsopr@v|wedghnng a0ﬂerghyngunlabforn1and a

wei ghi ng pan ptRgegi gy @steemgykasggaeéd§ebe Wi, ghhag pk@b&ogﬁbagg ableg to

nove vertlcallé bg a very nce wth respect sai melg i ng
pl atform and, @f %@?r%mﬁﬁt Ner ghir ngtsapdlassBadeahask) éét conesisgatienith a

top surface of the metal frame by a metal plate and

10 making it a shape similar to a metal cap, the metal plate
at the top surface and the containers interact (pull at
each other) and the weighing accuracy remarkably drops.
From these results, it is learned that the shape of the
metal frame 13 has a large effect on the weighing

15 accuracy, so it is important to set a metal frame 13 of a
suitable shape and cancel out and balance the attraction
due to charged container 14 and the static electricity
acting on the scale body.

(Comparative Example 2)

20 The shape of the metal frame 13 was changed and
similar experiments were conducted. The frames used were
one changed in material to paper, that is, a material
with a low conductivity, and one comprised of paper

coated with a conductive substance. The size of the frame

25 was made 90 mm x 90 mm x 90 mm(H). The results are shown
in Table 3.
Table 3
Experiment No. Frame Amount of Weighing error
charging (kV) (mg)

10 Paper -5 to -6 0.5 to 1

11 Paper coated -5 to -6 0 to x0.3
with conductive
substance




10 conductive frame placed on said weighing platformaround said wei ghing
pan so as to surround a nmeasured object to be placed on said weighing pan.
2. A weighing nethod as set forth in claim1, characterized by using an

el ectronic scale as a wei ghing 15 apparat# . 3. A weighing nethod as set
forth in claim1, characterized by wei ghi 3 as an easily chargeabl e
nmeasur ed obj ect any chargeabl e contai ner or a chargeabl e container in which

aI pp\mgr OL a |iqU!Ei:darﬁbt'[ﬂé|f@sh1;21954of%ﬂiﬁ‘éﬂﬁ}i@ﬁtgﬁ&hoﬂoﬁsiﬁe&aéor'(fjh ib_n
claim3, characteriz i ghi ng_as an_easi chargeabl e neasur ed obj ect
a nultidose di epae%eecf F’%%"r\ég’%fr%&%?ﬁ%srﬂﬁt%m%%s%?’?hogftaepamer &

medi ci ne are fudig@diranddaviagy adueans $ st te sehee gt hgi ty svegeewdagerwor t h
of a 25 predeterm ne nt. of . powdeyr ed nedicine for h operatiqn and,
in a process o lt{c}:!r (I;‘L’Idﬂ%%%gynl%lrld”%t%gpaegol%nc%?d%%?hvﬁﬁytfg)ggepgf’gﬁengﬂr,
finding fei ghtshamtemdiagid, diférergneerefulbas dofmiEsxpeosrent spensetl , betore
and af ter SPrayldio HkAH Lifde SLIR PaflOse: NOLL Lo POULET £, 305 TEELAT Re- 5
A wei ghing nethod as set forth in claim1, characterrzed in that a"
conductive frdififdls pPrageE@dUntth HhWeldfenbabanith advanmceohdbetévptici ng

the neasured Ay£edd ot d yeidhd v Padusdeandet hat measured objects 35
are placed on and take off from said weighi ng pan successively and
continuously. 6. Anf LRSS X iy an easily chargeable - 13

rreasE_r etl0obj ect chgrreacat]eqd; zadlcby?dm&mfxwﬂyda@ledf V\a';]éhtﬁnalg\eﬂfgéli xﬂgt@gat 1;)|or m a
n n Qp. s e o0 i i ghin atformand able to
ﬁ{/g i/e?t Pgal Péyraaoq@e aoq?/et?}%/é s‘ﬁ%%h‘?‘gt%%%ef% Jtrhéﬂf%%%e%g = S9F4IWEPGhi ng 5
platform and plavimuctiveof rane ¢leckebnic ssdaleei @i set ph atévain framed

sai d wei ghi ng pyan, .28 Ak O Al o th SULL U P §EU00LEGh L 2n BE

u
pl aced on said wel an. wel ghi ng apparatus as set for rn"claim
6, 10 charact erd 2 i hightsHH TorBucn viehe regreghsng peral2ffare or a

nonnet ab bi ¢ f raeeryion) echddiddhfa DAEUCE | Moy Stbsd@desa 8. s Ani apparatus for
wei ghi ng an eaS|pI€yr char geaTbl'Ile measur ed obj ect characterized by being

provi ded with SE iment.. e results are shown 1in Table 4
Table 4
Experiment No. Frame Amount of Weighing error
charging (kV) (mg)
12 Set on weighing | -5 to -6 0 to =1
pan

From the results of Experiment No. 12, while there
20 was an effect of suppression of the drop in weighing
accuracy due to static electricity, it was necessary to
make the weighing pan 12 larger, so this became more
susceptible to wind and a weighing accuracy of an extent
of placement of a metal frame 13 on the weighing platform
25 11 around the weighing pan 12 could not be obtained. To
mitigate the effects of wind, we also tried the
improvement of making the metal frame a mesh shape etc.,

but the weighing accuracy could only be improved to 0 to
0.5 mg or so. From this, it was learned that it is

30 necessary to place the metal frame 13 on the weighing
platform 11 around the weighing pan 12.
Note that the sizes of the containers used as
measured objects in the above example and comparative
examples had diameters of 2.5 cm and heights of 5.8 cm.



15 wei ghing platform a weighing pan placed on a top surface of said _
wei ghing platformand able to nove vertically by a very small distance wth
respect to said weighing platform a conductive frane placed on said
wei ghi ng pl atform around sai d wei ghi ng pan 50 as to be able to 20 surround
a measured object to be placed on said weighing pan, and a neans for
successi vely and continuously novi ng neasured objects to said wei ghing pan
and taking theregéidsagdtnei gbiggtpaatioAsfAtAeApAcRadens ArAAA Ay
NP8<Bx*x~(.h"CO! | 3-636; .
660<U<] <<<=1=| WP Hhe* ¥t afBd) EAF cAF By chPEafRRFEAEL] 5] Ba]'BR1E€a] ca] ca] ca] ca
]ca]ca]ca]ca]ch@@h@damgatha]dfagca¢¢ghedahbabcTaLEZBGB&BBBBESE&E@FHIII?CfOV
OQQIVQUWZ<<=1= A ]calcalc éc §a%§a£ca.ca]c ]ca% aJcal.ca] ca]c”a
ca]ca]ca]ca]ca.%% c%]g%f§g§§a?ég]§a]g ]gg cBfci? #naBP%fﬁf'g%LEm f}%ﬁg
f #1098 (p-f, &sWedgRed)about 7.6 g. Therefore, the weight ratio was
10@6&f()-@Pﬁogﬁgggi;y;OWG&f()-NkaVﬂ!CYf#lO@BZSZ&T()-f,!S‘f#lO@GLMle()-f,!
CPH#10%BuBu& ()-f, ! TAHIO% U U& ()-f, " T#10%& ()-f,!J f#109BB& ()-f, 89:
<B}rg\=! O &10%v&' ()Wh1be 1be RDESLNDY4BVEPLLONHYAGBBEPLRINETf ADOYE for
& ()-f,!] f#1080pHS3{heht 8 a%ﬁ?%%QMEiéégiégga EéfentzgnyE2E8&§Nfﬁ&PFf —
& ()-2% a” F#10%-~ '% -] F# () ' ()- ) -
09838 () - Z% Xlkmﬁb %:€é8lhese em é&lments and e&gmpf%s. Various forms,
10 modifications, corrections, etc. within the spirit or
scope of the present invention are possible. For example,
in the above, the metal frame 13 was shown as having a
square plan shape, but it is also possible to use a
circular one similar to the planar shape of the weighing
15 pan 12.
INDUSTRIAL APPLICABILITY
As clear from the above explanation, according to
the present invention, it is possible to measure a weight
of an easily chargeable container, considered difficult
20 in the past, by a high accuracy of not more than 0.3 mg
and an extremely short measurement time of 1.6 second.
This becomes an extremely effective means in control of
the amount filled when filling a small amount of powder
in a container at a production line etc. of a drug or in
25 control of a fine amount of sprayed weight of an inhalant
etc. Further, the mechanism is extremely simple and
incorporation into production lines is easy, so the

practicality is extremely high.
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provided with a weighing platform and a weighing pan

placed on a top surface of said weighing platform and
able to move vertically by a very small distance with
respect to said weighing platform and, at that time,

weighing said measured object in a state with a

10 conductive frame placed on said weighing platform around
said weighing pan so as to surround a measured object to
be placed on said weighing pan.

2. A weighing method as set forth in claim 1,
characterized by using an electronic scale as a weighing

15 apparatus.

3. A weighing method as set forth in claim 1,
characterized by weighing as an easily chargeable
measured object any chargeable container or a chargeable
container in which a powder or a liquid is filled.

20 4. A weighing method as set forth in claim 3,
characterized by weighing as an easily chargeable
measured object a multidose dispenser inside of which
multidoses worth of a powdered medicine are filled and
having a means for discharging a single dose worth of a

25 predetermined amount of powdered medicine for each
operation and, in a process of production and inspection
of said multidose dispenser, finding weights and a weight
difference of said multidose dispenser before and after
spraying an initial single dose worth of powdered

30 medicine.

5. A weighing method as set forth in claim 1,
characterized in that a conductive frame is placed around
a weighing pan in advance before placing the measured
object on said weighing pan and in that measured objects

35 are placed on and take off from said weighing pan
successively and continuously.

6. An apparatus for weighing an easily chargeable
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