- 1 - DESCRI PTI ON METHOD AND APPARATUS FOR VEI GHI NG EASI LY CHARGEABLE

' MEASURED OBJECT 5 TECHNI CAL FI ELD The present invention relates to a nethod
~for  neasuring the weight or nass of an easily chargeable neasured object,
~ for exanple, any chargeabl e container or 10 a chargeabl e container in whi ch
a powder or liquid is filled. BACKGROUNDART In the past, when neasuring a
weight with an accuracy of about 0.3 ng, it has been a practice to set 15
an. electronic scale in a w nd-shielding box to weigh the object. However,
when wei ghing a very small anount w tHESERIFEIONaccuracy in a productlgn
line of a drug etc. changes in tenperature, wnd, vibration, magnetic
lines 20 of force oenerated fronlthe control eqU|pnent static
electricity, etcl R FORf & EASHAE | CHARGRABIFC ur acy

of ‘'the electronic scale Annng thg@gsuh@g @gh@bqental effects due to
static qgectr|0|ty are extrenely hard to prevent or elimnate. C,! .25 As

an apparatus for preventing or renpving static electricity, there are
known anti-static, TEOHNICADt FIESDati c brushes, static electricity ion

' to be di scharged
generators, oo FRE, BPUENG THAGHE SHoRLELELLY (Bl 0esq Lo e o schar
" conductive coBepfgriegctheowedghtanr Bhest o6dancbasge yCichattigeab3 eal SO
known. Here, h@&suf@H9859é§t9ffBP'éxgﬁﬁfegrégg 888&&52%1%“%%%t§§%2§ Le @

10  a chargeable container in which a powder or liquid is
‘ filled.
<?} 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 etec.,
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.

S 25 As an appafatus 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




I ghi ng apparatus or devising an effective nethod of application of these
ﬁgags, gutpgould not achi eve gn 35 accuracy of about 0.3 ng. On the other
hand, the method of covering a neasured object on a weighing pan by a cap
“made of a conductor so 2 as to cut the electric field between the neasured
object and outside is also known. For exagple, Japanese Exam ned Pat ent
Publication (Kokoku) No. 8-1394 or Japanese Patent No. 2612905 5 discl oses
to prevent the detrimental effect of static electricity when weighing a
“vial, anpoul e2%rtotd Hraelevmis nbieby betwbect thai feasakedi BbjeBEOCESS

for roduct i for i M he nmeasured object with a cap made
of a (F:)onduct o%hcﬁooﬁh%ﬁv%t%frgs/&o t I?a present case tried applying this

method as wel |, butfFoRTRRNR, alrranesae iRxdmined cacenbnpabTicaedohet ween
the neasured qlRcx@kANdid.hes - caNAust of, @é’%a}’ﬁ%& nQL . ﬁ?{;g%%& achi eve an

accur acy, of hout. 0.3 ng in the sane y as ot conve 15 met hods.
Furtherysthey IESHPSRS TS Rufeh tartde et imsntens eftecancbpstation for

veri ng eacheleasiried tyokiee! wiildhihdaP Alail NeddsB Of yei ghidg & :
?gquireg, thgt hi.s isggpor [ mé?k égficiency aﬁgﬁgécones an ob§6§%le in

rai sing the speed or Thé¥pPldfciTrt 9iife Sr® 20 thaireersapteratus as a
whol e al so haprodulédome ofcanplriveatbyd doverdeRp R Mmda i8] o Ot REFLPpri or

art, JapanesejUpexanined . . Pat lj.cation (Kokai) No. 4-13933 discloses
‘a scalep mﬁthaaeﬁévgkgg W e%é?%hga?ﬁﬁgrd plate is attached to the 25

mechanii of the s&hPeinvgntosst bé tthecpeesentacase mreMehtagiatiny
electricity fepmshavkRB8q2Bseibe8t 80+t BBund that an electrical

(” ' interaction occurred between the measured object and the
conductor cap and were not able to achieve an accuracy of
about 0.3 mg in the same way as other conventional

15 methods. Further, they learned that there are the
problems that an operation for'covering each measured
object with a cap at the time of welighing is requiréd,
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.
Acecerding 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




| evel er. According to the above-nentioned prior art, when weighing an
easily chargeabl e neasured object, it was not 30 possible to elimnate the
effects due to static electricity and achi eve an accuracy of 0.3 ny so.
Further, in the process of production of a drug etc., it was difficult to
continuously weigh any chargeabl e conBarners or a chargeable container in
whi ch powdered or 35 liquid nedicines are filled with a good work
efficiency. .Dl SCLOSURE OF I NVENTI ON The present invention was nmade in
consi der at i GIf §P°%e hakHERE0e Hutkysodndl BhPRigStashe tRripéen ehe

provi si on afethet bad #pithrappar séMsefiohingi ghiddgiap emrsidoapthar geabl e

measur ed obj ect ich can renove the effects stati.c electricity so as
to enabl e cr{‘)en Siuﬁ\é\%ucgb:\ﬁé}%gﬂ?h%‘oﬁmare%‘é%Eﬁ‘gdeg%‘?cet@‘t % T good wor k
effici ency diecamiattyracysotoabuutl 0 cdnmnudis aelipkimey tdfe aabove obj ect,
accordi ng t0..an . .angedi nenk af tggﬂggg %fkggfgﬁéfgn,%geggfﬁﬁ rovided an

apparatus for weighing an easi Fy char geabl’ e nmeasure obj ec racteri zed
by being prdvieBedt Wi +hma-wei ghing platform a wei ghing pan placed on a top

surface of the weigbifghiRhat tEmpnd ablecto Imvedvaptisald y by a very
smal | distance with resgect to the weighing platfaorm "a  conductive franme

pl aced on CREALTYHI FF HPatBTFRAr SBVRAtRe GREGhilTgPPAH S 48 to be able
to surroundppaneasurfed webjitcl ko besilneedrosatie meaksghéag pan, and a

wo1 ohi ng. pan S TEREe heH GP1 PERS WOTRD BAE = AECOtdihg o an aspect
of the prepéatforment wohghintemeni plapedvindedtap netifadeobf wehghi ng an easily
Chargeableweighing platform and able to move vertically by a very

small distance with respect to the weighing platform, a

conductive frame placed on the weighing platfecrm 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 continuously moving measured objects to

the weighing pan and taking them off the weighing pan.

According to an aspect of the present invention, there is

provided a method of weighing an easily chargeable

measured object characterized by weighing the easily

chargeable measured object using a weighing apparatus

provided with a weighing platform and 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 said weighing platform and, at that time, weighing said

measured object in a state with a conductive frame placed

on said weighing platform around said weighing pan so as

to surround a measured object placed on the weighing pan

and to leave an opening above sald measured object.

According to another aspect of the present
invention, there is provided a method for weighing an easily
chargeable measured object characterized by weighing an easily
-chargeable measured object using a weighing apparatus provided with

a weighing platform, a weighing pan placed on a top




measur ed obj ect characterized by weighing the easily chargeabl e neasured
obj ect using a wei ghing apparatus provided with a weighing platformand a
wei ghing pan placed on a top surface of the weighing platformand able to
nove vertically by a very snmall distance with respect to said weighing
platformand, at that time, weighing said neasured object in a state with
a conductive frame placed on said m@ig?tng pl at f orm around sai d wei ghi ng
pan so as to surround a neasured object placed on the weighing pan and to
| eave an openi ng above said nmeasured object. According to another aspect of
the present>WideRfi THI ik dns PIFE0TH e a2thet ho d™6r VeRiigh By PEnt easi | y
char geabl e weasdied Qbkecte Ghay actsidzed Ly awalighing paRtLAsl |y chargeable
measur ed obj ect using a wei ghing apparatus, provided with a wei ghing
platform &REFFHVRGETHER DI PbRaad tepIhingaplaifrracarosrdsiaid wei ghi ng
pl atform andigkirg ben nBYElaLihl CaHl lbpeidhc@abMRY ¥asdidebsGist apgeuM th respect
|atform a conductive franme placed on said wei ghing

to said we%gain%gg d [ g )

pl at f or m arfdtny "6aPY TR YHIHG Y aRY 9oLy Sh TPERT A25BERE sai d

measur ed olpeedts tanchid WRigRASnd @an SAURC esisingetiena B Gand v ghislay pavi ng
measured objects to said weighing pan and taking them off said wei ghing
pan. By pl aci ng theBfr@arecicgnphiesédand ddmpreeaduct ahe tdheluebecttie fiel d
between th ] d ts] n.be .s t i.all Furt her,
by ad; usti S CRe Rt pisan Fra R on e dRY' Ak edle Laihe [l

resi dual stabpeantgladdyr fet ¢ Furdhasendy Halimeasng edtheohepe ahdhsut si de and

the statigrghefiid Qlst Yoheineenot Bg,dBasyutethOj8ehuandsgake body by the
static electricity acting between the neasured object 4 and frame so as to

achi eve eqGiPFHridiyaRtTerdt by Feadverd bIestatnd Wtedeei epdythfcting on
t he nmeasur edaob¢ edlectoiatty @é®ween the measured object and scale body

by the static electricity acting between the measured object




preci sion weighing. Note that in the present description, "precision

wei ghi ng" nmeans wei ghing requiring an accuracy of about 0.3 ng. The

wei ghi ng apparatus can be characterized by use of an electronic scale.
Further, it can be characterized by weighing as an easily chargeable
measured obj ect a chargeable container or a chargeabl e container in which
a powder or a liquidis filled. In paftfcular, the weighing apparatus can
wei gh as an easily chargeabl e nmeasured object a nultidose di spenser

i nside of which myltidoses worth of a Pﬂgﬁ%ﬁdan helng are Lilled and
having a means for . dischargi Ny a si ngle dose™ Wor th6F 4 predet &7 ned
anount of poddrcedlaediigiiny foringagh tbpenedswredapdjetn @ pcbiess of

br oducti on 2k 5 BEPRLLRO! nEHE k! idOse. dispensene, Lidsonel ght s and a

wei ght difference of the multidose dispenser "before and after "spraying an
initial sind®&d63en B iR1GE" pHIRIET &G 1FBRERE | TRV ngapn b FIFRCHee T
charact eri zgsbutnot Bakgt he conductive frame is placed around a wei ghi ng pan

i n advance before aci ng the neasured object on the weighing pan and in
that neasured obj ec&hea‘i‘eel TRE eTWPRSH 25Hd ‘F%f{(gﬂ‘? SPFr??to%"tzﬁg b%giséhi ng pan
successi vel yf and edert romdtiHopleDUButtthedRi 8+ &t beexdaphetetizedsbpossi ble to

obtain a melbogof, el ghi ngs subhable hor contl mioysly, vel ghing.yery sml|
anounts on ftor e arrpl € a prodauctlo a||ne TeOI’ defugs etcC. Ul’at er, accordi ng
t o enbodi nerertagnerher pr ed@mueabky evvntahnen Her whish pr ewivded @n appar at us
for wei ghi ng; &g easichy; gfar geabl e measured obj ect characterized by being
provided with a weighing platform a weighing pan placed on a top surface
of the weighing pl afforastdrdlast etho %ggin@eﬁ‘ma@a{tw B3I d'aiRyagmal |
di stance W & 4R509Cthdydaite W GiHeAdoR] &t Qr A1 i &aRduetpaesd ame pl aced
on the melg{%ggﬁe of which multidoses worth of a powdered medicine are
filled and having a means for discharging a single dose
-worth of a predetermined amount of powdered medicine for
each operation and, in a process of production and
inspection of the multidose dispenser, finds weights and a
-weight difference of the multidose dispenser before and after
spraying an initial single dose worth of powdered medicine.

It can be further characterized in that the
conductive frame is placed around a weighing pan in advance
before placing the measured object on the weighing pan and in
that measured objects are placed on and taken off from 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 embodiments of the present
invention, there 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 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




pl atform around the wei ghing pan so as to be able to surround a neasured
object to be placed on the 5 weighing pan, and a neans for successively
and continuously noving neasured objects to the weighing pan and taking
them off the weighing pan. There is provided a wei ghing apparatus for an
easi |y chargeabl e nmeasured object characterized by being provided with a
wei ghi ng pan able to nove vertically by5'a very smal | distance with respect
to the weighing platform and a conductive frame placed on the wei ghi ng

platform arv\%li@‘ﬂ E]gﬁar\(\’e'aglw ngQprs %ra@utzgepgl\?é?d ah8 é&%{ﬁ%ﬁsgﬁm?‘sur ed
| ace

object to be p on the wei ghing hi's case conducti ve
frame may B®VABE BRSPS PRARCHAdE & awﬁhqf&{ngopanoﬁ%rtaééﬁaublﬂ@? but al so

a nonnet al ldfe hanke LRI §§ﬁ| Ofhete RhastdEicly Qt h@{gmql@cgpsalﬁéws frame
coat ed vvltqE a conductive.  sub s]? ance. Further, according to enbodi nents of

the present™®%i A¥eRtToN, TAEPRINE FrEorHRY Y eghpahat it s drefePyhi ng an
easi |y chakgealbl proefmsit edtbhbp ecdigtiagapberilzied tbymded rgrtpeovivded with a
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platformand a to nove vertical very ance Wi th respect
to the weidghi AgCPrATtGvE faammd@@?dv@nf?rmeplghcw e tifhemwet gitriong

pl atform argungeifei Weirdhi by i%a'%osgeaébi@ 1953 sakkEut® SiHhHpdy a nmeasured
object to be placed onthe weighing pan, and a neans for successively and

cont i nuous®PIRBEi WYy Readared O%Bih&f"%l%”t‘%é’é\ﬁel dRi Hyl p&isgndthaki ng t hem
of f the weicghtiagtipanraill fhy HSEBEPIhON O AARAVWNGS JH @ mdths & schematic

an FIG. 21is
side view %];:htaa‘zé\rl]\gl | euvﬁtg]a: algparagﬁuﬁaoﬁorgrg]eeta&rl?%e9rargtenvceorr]ntplrgged 5]

a schematicp
plastic or other nonconductor frame coated with a conductive
substance,

Further, according te embodiments of the present
invention, there 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 the
weighing platform, a conductive frame placed on the weighing
platform around the weighing pan sc as to be able to surround

- a measured object to be placed on the weighing pan, and a
means for successively and 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

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 detall with reference to the attached
drawings.

FIG. 1 and FIG. 2 are a schematic side view and plan

view of a weighing apparatus of the present invention.




apparatus of the present invention shown in FIG 1. BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON Bef ow, an enmbodi nent of the present invention will be
~explained in detail with reference to the attached drawings. FIG 1 and
FIG 2 are a schematic side view and plan view of a weighing apparatus of
the present invention. 6 In the enbodinery of the present invention, as
the weighing apparatus, an electronic scale 10 is used. The electronic
scale 10 is one which neasures the weight of a neasyred obj ect 14 by .

pl aci ng on the top ISurthe emfodimeveiaofhithe mmadeorim ifvenvboghi ag fies 12

[ - er istance, M ty resn tq,.t he
32! Shit ggbgl ggﬁéﬁ%h\f%gt,gﬁ?cﬁ%égﬁ}tgﬁe %ezé;ﬁ;éetﬁo%%ct l\zli)ﬂ oirP ll%“?s%% _IQTO}?/ﬁari ng
t he wei ghi ng ﬁgﬁcf’fogl\?ersf@fﬁalllo i ncdigh meapmeriphe wiightsaf e in
accordance w meaktiriclde obiegt 10r bgﬂ%ﬁla@iﬂ&%rﬁﬂﬁx%”% hiLeled4, £ as to |
neasure.éhe m%j%hé.of tqggﬁmasug§1 obj ect '14.-1n t@f pa?sent_lnven I on
when weighi ng "and8add V-3t dedor & 4G Bfrect? Bhle tuihamagreshaped
frame 13 wit vecaddadiliyviat yeirsy mhaaadd?%ﬂdﬂééMWﬂ#y'%ﬁ%éiﬁé%ﬁﬁg%é%ég g;ogﬂg

i ghin 0 t.0 _sur.r.oun e neasure ,
wei ghing pan. Panghirn ptRs et M R Bl e s dch et Bt ¢ he
wei ghi ng pan 12, hadi&gwardh?cmﬁarwpﬁ@margsbapg1?p§ng@fgo@n§ng§klng out
wei ghk t{.or Iz e , X

11 Ust 1ot od, “hasiaied bf Ehb prifle BIa R e, RERdGod T 2R AR R 16 o
nmet al @ anot kBf ¥ehdhEt OF, M@esaoffr she meadorefl pbreetallld somatserical , such

as, plastic caahsdrekhd GeSoRUUBK ¥ReshBaLARER: SBYEERSR, Lhe height of the

' 3 is made an _extent coOnpletely covering t o .
é;ane 1 In t%e presggt 1nvéntlon, wgen weighing an easily

chargeable measured object 14, a suitably shaped frame 13

with conductivity is placed on the weighing platform 11

15 around the weighing pan 12 so as to surround the measured
object 14 placed on the weighing pan. The frame 13 is of
a size greater than the diameter of the weighing pan 12
having a circular planar shape and is not sticking out
from the weighing platform 1l1. For example, the frame 13,

20 as illustrated, has a square planar shape and 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

T 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




25 neasured object 14 in the state with the neasured object 14 placed on
‘the wei ghing pan 12 and of an extent not interfering with the insertion
and renoval of the neasured object 14 to and fromthe wei ghing pan 12.
"Easily chargeabl e neasured objects 14 include 30 containers with
conductivity or containers with conductiwty in which a powder or liquid
is filled, for exanple, a container used as a nmultidose dispenser in
whi ch a | arge nunber of doses worth of a powdered nedicine is filled and

havi ng a nmean&ppeoxdimsdiedngihg @1aEti’5 couimgl i glossuphlidd Aran a

pr edet er m ned ol N r.ed di cj ne faqr each operation. This type
of contai ner grﬂr'eggg%?té' nogjr%glg?% 41“%3 p;i%c?ci z%’brt&ﬁ HRINIng Pan d iof

- contai ner suppPPeglecsscaicpssadet ilén usiimg anddotplaned ot tdhowi ghi ng
pan 12 of thenel 8¢bE@RSisC 04@4si:ng . 3 .~ t arnlgrot shown) . The

el ectronic scale 10 i s pl gcegbgr]iéal\?i 6%??&‘@%?8& & PEAE RO ETC S hown) |

i s surroundedPb§tAORPNdNOKi EhQWAY . d6venrreundedoly) a arcddmdd eldingave any

ot her control coggui pABRt sBben P! asadyapear nhie ct,roni cal Q. so as to
prevent detrinpental e e%t on)mei hi n dug toh%&?b%g igﬁpi%iﬁ§9%59inagnetic

f
lines of forc8I'iB&PEePtHrablAged BSATather elgcsmonie weadki A§ panas2,
the robot arnt¢npreshnwniletsinenedlav@fettobht heiqBlkagt HoRi ¢oscale 10 to

prevent inter Lopn:wi.th ntainer.14,  After “the’indi cator val ue of
t he electroniggﬁggg éhlowg gbi%?z@??n?ﬁ%g LhBPEaPEr £9HEFBe is output to a 15

sequené® (not shokfi¥erquantingis ¢onbeinby mebheehbh@eigBanyr ganWebght is
of the produnts o Trer ntoL Tredtlofe Ofkaed Gva¥otrom bhe
(ﬁ _ electronic scale 10 to prevent interaction with the
container 14. After the indicator value of the electronic
scale 10 stabilizes, 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).

o

‘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.




fail ed container discharge line by the robot arm (not 20 shown). Note that
the‘meighed val ue of each container is output to a conputer (not shown).
EXAMPLES We. used the apparatus shown in FIGS. 1 and 2 to conduct
conparative experinents for the case of setting a 25 netal frame -13 around
the weighing pan 12 of the electronic scake 10 and the case of not setting
it. The netal frame 13 used was one of 90 'mm x 90 mm x 90 mm(H). The
experiments were conducted under a | ow noisture environment (30 to 40% RH)
where static el ectrTeblg BO easily is generated. Containers not charged and
cont ai ners forgizblycharged—py+ybbing—were used for wej
hundr ed times. | TRE GRSUALCof | St STTE TBP8ct f‘%?gn&faav aj
KSD- 0103 type gfrface potentgppeter—ade by
used 35 was a fdet—AB-42t2—ymde by AD. The rcsu!.F of
shown in Tabl e 3= 8 = Tabteg i Expertrentr§ MEEp—H-ape Ao . :
Wi ghi ng errorfgychargirng—tkY) (ng) 1 None P ~;E 0 to gnt"?:g'ﬁ-'% rn‘-6 3
to 4 3 Yes 0 tgg=6-26-t¢ .3 4 -210 -3 o-0. 3 5.t _Fh— 0 to $0. 3
From t he resu|-{_5_ef_.eepe.pi_n@nt No— L, it i 348 7%d _tha Pl'lfo tRe3 COI'IT[ ali ner
14 is not charged, accurate 5 weighing is possible even w thout placing the
metal frame 13. HEwererthed rmepultes res Eiseofmdagaid ment No.i2, 16irhsg

learned that idyihe cqyfaingl 5, &harged Vx\@oetn éhhaergngci,alaccurate
5 welghing is possible even without placing the metal frame
. -13. However, from the results of Experiment No. 2} it is
(' learned that if the container is charged when the metal
) frame is not set, the weighing accuracy falls remarkably.

- Adunt of

|
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%

On the other hand, from the results of Experiment Nos. 3,

10 4, and 5, it is learned that by setting the metal frame
13, accurate weighing is possible regardless of charging
of the container 14 or the degree of charging and that
‘the drop in the weighing accuracy due to static
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.

e

{ 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.




frame is not set, the weighing accuracy falls remarkably. On. the other
hand, from the results ongxperinent Nos. 3, 10 4, and 5, it is |earned
that by setting the metal frame 13, accurate weighing is possible
regardl ess of charging of the container 14 or the degree of charging and
that the drop in the weighing accuracy dug to static electricity is
greatly suppressed due to the netal franme 15 13 being set. Note that the
nmeasurenent time per .container of the neasured objects when setting the
metal frame 13 is TaBleedond, that is, melghlng is p033|ble||n an
extrenel y shor [ellle, o Nexs, Teomparative—e WA—beexplai-ned——20
(Cbnpara?ive Exa#%le 1) The shape of the ”igﬁ:éLBS”ﬁu%3 vé%f hﬁﬁbéﬂ“ﬁhc
simlar experif@nts Weré COoN@uCiL & o0 G HEL R e TgNES useq | S
sonmewhat | ower{¥n heig nMﬁmmHa|fhm§tw um‘mww5 e
i nvention of Ofsmm x 90 mmx 70 25 nm(H) apdgoge—phere L.§ & +A?§§rpf
the netal franes was coverefizhy R -FEIAl Pl aLE {0 _gm exter L__4||S_:-é _lF..Lm I ng
with movenent of the contai pessedeah@paecsiiilar to netal [cap). The resylts
are shown in Table 2. - 9 -|#aidee 2 Experi frent No. Frame]Anount of Wei ghing
error charging (kV) (ng) 6 90 mm x 90 nnbeO to -0. ZeU 10 ; 03 ltéu gn1
-2to-30.5ta 0 sur ace - - -
E:g?/ered by netal pI ate 8?} equges% %‘?r Tt ?\bs '6"““‘? anHt8 it
is learned that 1f the helght of the metal frame 13 is

5 changed, that is, the height is lowered, the effect of
suppression of the drop in weighing accuracy due to
(' charging is remarkably-reduced. Further, from the results
of Experiment No. 9, it is learned that if covering the
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 inferact (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)

L - 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

i1 Paper coated -5 to -6 0 to x0.3
with conductive
substance




is learned that if the height of the netal frane 13 is 5 changed, that is,

éae‘ﬁeight s | ownered, thegeffect of suppression of the drop in weighing

accuracy due to charging is remarkably reduced. Further, fromthe results

of Experinment No. 9, it is learned that if covering the top surface of the

metal franme by a metal plate and 10 makinggt. a shape simlar to a netal

cap, the netal plate at the top surface and the containers interact (pul

at each other) and the wei ghing accuracy remarkably drops. Fromthese

results, it is |earfieantthe réruktmpet (ﬁxpéleimaﬂtahof{a(r? iethggngt ;?r?reane
A e an o

5 o s l@M&&%%rﬁulég of dé%%ﬂ)gggﬁ?ﬂe gt?ﬁ%c‘é?%ﬂ 1Hue to

13 of a suitable shape and can out an ance
char ged cont aMf9iNGRFGHASHK e & atatiftgleattiojtprwehe Beaker body.

(Conparative Rl wecddalhe shane by (dendialy a3 ygs. chagged and

mlar gexperi nts were conducted he franes used din
rsnlaterl al gtg pzfg‘%r ttl}%%agl 3 fr;ﬁﬁ“brql'@ refiuits obvExperinenyiNy, hhd bne

f paperlesoaided hat @Q@ﬂ@ﬁﬂé&é%@éﬁ@%@t e sd 2, of the
??gpmrsl ;gdwgs %15(% nm X 90 mﬂl X The resul tsalare :%1 it in Tabl e

3. Table 3 Expe(r%l Tent” No. el’—’reélné”&r}?m%tm Wi i e et riaw QQTHilgifwgﬁ(W/)
(nmg) 10 Paper coBtieg wdth & tconBuctivieapaibsanaicd -5 to -6 0 to 0.3 with

conduct.i ve substanQ%o%gar%&ngt%§a&%ﬁgl%% of Experinment No. 10, it was
10 We also studied the method of setting the metal
frame on the weighing pan 12 instead of the weighing
(~ platform 11 of the electronic scale. We set a metal frame
of a size not interfering with movement of the containers
14 and a height of 90 mm on the weighing pan 12 for

15 carrying the container 13 and conducted a similar
experiment. The results are shown in Table 4.
Table 4
Experiment No. Frame Amount of Weighing error
charging (kV) {mg)
i2 Set on weighing | -5 to -6 0 to =1
ran

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.




| ear,ned that the results of suppression of the drop in weighing accuracy
due to static electricity were weaker wth a material with a | ow :
conductivity like paper. On 5 the other hand, fromthe results of

Experinment No. 11, it was learned that simlar effects were obtained as
with a nmetal franme even with a material_w{h_ a | ow conductivity coated
with a conductive substance. (Conparative anple 3) 10 W al so studied the
nmet hod of setting the netal frame on the weighing pan 12 instead of the
wei ghi ng pl atRegardingf thheweligbtr ontdosodl ehe\bagRhgantbd chicame of a

size not interdskinp,ydt f containers 14 and._a hei ght of 90
nm on the wei ghin Egﬁflgn?ggﬁgga%ggfy%ﬁé FREB“ORPA A8r 2197248 conducted a
simlar exper%ﬂﬁiﬁ.lqﬁeth%sﬂrﬂg wedgbhdwabbnt TabBegd4andTahkegdulxperi ment

. No. Frame Anouds e Wb ey €750 LN .(nmg) ~12_Set on. wei ghi ng
-5to0 -60to afqﬁ%n F?%hmthe regﬁl tgga%géEgﬁég%%ré‘a? %IS.GTE,E GAPERLRREr e
20 was an ef f dRIFeL AhR®EsT of of Therefope; ntheiwhight aseivaggsdue to
static electrizigy,.2t was necessary to nake the weighing pan 12 | arger,

so this becane m)rmh usceptible to wnd and a wei ghing accuracy of an
extent of placene © & ifptRI Rl ARl e evaR | e hylpedt ébove 2601 1

around the weiegtriouginpartd b chmetede Ol 3 ASSknd Oin@éﬁ{%eiéhﬁo@f fects
Shape e ¢ Dol e Wl oIS SERTIED MG S AL o pr HELPRS SES 0. 5
my or s& Fromoddifdcationss icmmemtidrat, idtd s Bl nacessarspl e pl@ee the
met al frahe 130 ¥ BIOY M ent invention are possible. For example,
(- o 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
i5 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.§ second.
This becomes an extremely effective means in control of
the amount filled when filling a small amount of powder
B .in a container at a production line etc. of a drug or in
_g _ 25 . control of a fine amount of sprayed weight of an inhalant
' etc. Further, the mechanism is extremely simple an&
incorporation into production lines is easy, so the
practicality is extremely high.




platform 11 around the wei ghing pan 12. Note that the sizes of the
containers used as neasured objects in the above exanple and conparative
exanpl es had dianmeters of 2.5 cmand heights of 5.8 cm - 11 Regarding the
wei ght ratio of the packagi ng of each container and the drug, the
container as a whole including the drug wef ghed about 8.8 g and the drug

i nside weighed 1.2 g, so the packaging of each contai ner 5 wei ghed about
7.6 g. Therefore, the weight ratio was & fijg2. Wiile the present

i nventi on was expl ai ned above for enbodrnments and exanpl es, the present

invention is not |imted to these enbodi nents and exanpl es. Various forns,
10 nodi fications, chrred methpdedt. wanidhiing bheespi Iy tchat-gesabbdpe of the
present invention are possible, For exanple, in the above, the netal frane

13 was shown ECHMAGH BISSGUSHArpFERr SFrp&LY BRI I ngsag) 88Shbssi bl e to use

a circular onghgidddidle kRaklfeR! QDAL f b ghi pan 12.
| NDUSTRI AL APPLT R LT By TRe o oo e P%g%gggvggg%%%%g%r{a%&ordi ng to

the present invesnidad witthi ¢ pesghbhe letnEasureadaaweegbhingfpan wasiddy
chargeabl e container, considered difficult .20 i e past a_high
accuracy of nd?nﬁ%ﬁéxiﬁgﬁ%6?§ S%ﬁéﬂ%ﬁ% e f%?% r?nqnéﬁéﬁréﬁeﬁPv?ine
of 1.6 SeCOﬂd-veMcEalb_@Cj@FfE_‘é argxéhiene! g ffdre Wenmeagsedn €O of
the amount filled when filling a snall anmount of powder " in a container at

a production |¥eighing pdptiognugndr dth Witcdrimeol wef ghing neakdrowgrsuwafed

sprayed weightoofe an sinhaleot, @6, FULNRE. (L he neehani smi s extrgmely
sinple and incorporation nfto production ITnes I's eaé?, SO the
weighing platform around said weighing pan so as to

surround a measured cobject to be placed on said weighing pan

and to leave an opening above said measured object. .

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

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
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

medicine.




practicality is extrenely high. 12 - CLAIMS 1. A nethod of weighing an
easi |y chargeabl e neasured object characterized by weighing an easily
char geabl e nmeasured obj ect using a weighing apparatus provided with a
wei ghing platformand a wei ghing pan placed on a top surface of said
wei ghing platformand able to nove vertically by a very small distance
Wi th respect to said weighing platformanziz -at that tine, weighing said
nmeasured object in a state with a conductive frame placed on said
wei ghing platform around said wei ghing pan so as to surround a neasured
obj ect to be placed-on faiv¢igbighi ngthad aansget ofdrdvelmarcl@ienilng above
sai d neasured obd@fdterdzel WaI GRLRYaMBLRQG- 8BSy S otr fn tily i SRl Brdund
characterized by using an electronic scgl% as a me|$hyg9 apparatus. 3. A
velg 172 e'd Dy

wei ghi ng et hdd "&s" % &3h 1 20VarReL Rgrateet Yifihg as an
easi |y char geatitpectmeas waddi ekjight ngnpachandeabl ehaonhed nieredroly) ecdtar geabl e
container in J r.ar Laui-d i i .y i.ghi ng nethod as
set forth in 2%%? #%é&gﬁéﬁégfkﬁﬁggdggg gg?%h%%ggégeﬂﬂégggﬂ%§{chargeable
measur ed obj eciuGCSaAliicdysandi spehseopsky de of which nultidoses worth of
a powdered nedicine are filled and having a neans for discharging a single
dose worth of a predeterm ned anount of powdered nedicine for each
operation and, in a process of production and inspection of said nmultidose
di spenser, finding weights and a weight difference of said nultidose

di spenser before and after spraying an initial single dose worth of
powdered nedi cine. '




- 12a 5. A weighing nmethod as set forth in claim11, characterized in that
a conductive franme is placed around a weighing pan in advance before

pl aci ng the neasured object on said weighing pan and in that neasured
objects are placed on and take off from said wei ghing pan successively
and continuously. 13 6. A nethod for mei%gLng an easily chargeabl e
nmeasur ed obj ect characterized by wei ghing ‘easily chargeabl e neasured
obj ect using a weighing apparatus provided with a weighing platform a

wei ghi ng pan placed on a top surface of said weighing platformand able to
nove vertically by a very small distance with respect to said weighing

platform a conductsi.ve Arasehdd geedwegbahg anveighilRg cRkagéasma around said
wei ghi ng pan and Ieaving,an openi ng above sai d neasured object, and a
i)

means for succeRTWEry CRNECEOPRITARSESTFeAORY itpidhdagupadedditets to said
wei ghing pan g \die hAgoeld ot WELAD £9:dhing apparatus

provided with a weighing platform, 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, a conductive frame placed on said
weighing platform around said weighing pan and leaving an

opening above sald measured object, and

a means for successively and continuously moving
measured objects to said weighing pan and taking them off

said weighing pan.




