+e3e| Ph6Txbl 1 D E C 2002 METHOD FOR | NSPECTI NG HERVETI CALLY SEALED
PACKAGES 5 TECHNI CAL FI ELD The present invention relates to a methot1f&f 2002
i nspecting conpletely hernetically seal ed packages, such as food and

medi cal consunption articles, for any pinholes. 10 BACKGROUND Toda
hernetically seal ed packaging is used in a variety of connnditﬂﬁ%mmmwwgmmmp
food and nedi cal consunption articles such as physiol ogi cal sal

their contents in a sterilized state. In the case of food, the presense of
pi nhol es 15 woul d cause the contents of the package to contact

resulting in deterioration or rot. Also, in the case of nedlcaMmmmmm“mmMmm
consunption articles, for exanple,sgeainsidarstosh bottles, the preseng

pi nhol es woul d cause contam nation or deterioration. Thus t he pi nho

i nspection for these hernetically seal ed 20 packages is of gr eat

i nportance. Conventionally, this pinhole inspection would be carried out in
the follow ng nmetimxbp THeR InspHIgadgs graMhenr ot ieabbxrspabrdkpeckage does
not allow an electrode to be penetrated thereinto, for exanple in the case
of food, a nmetal pin is stuck into a conpl eted package and taken 25 as one
el ectrode so as to serve as an opposed el ectrode to an r 11 DE C 2002
-2 ext®rnaltmimetaadeselp in contact with the package. In this state, with
a high voltage applied between the two el ectrodes, the hernetically seal ed

package is inspected f & PpirRehes, i @pghaiser AR tidispest | 9N meanypi Absl es
are hernetically seal ed |n 5 a different process. However, this inspection

met hod haSﬂﬁ%bétﬂ&ﬁ&@@@ﬁléﬁ@dyh@@mbﬁﬁ@&@iy%@améﬁﬁﬁﬁkaﬁéédsQ@hQQﬁPéb&ated
requiring a subsequent process of closing the pinholes . A nethod for

pi nhol e i NSRRE e NI SRS ohhbh st dE VB ACK, ANGn W Cih@l HWs a pi nhol e
i nspection to be done w thout damagi ng the 10 conpl eted hernetically seal ed

package has been disclosed in, for exanple, Japanese Patent Publication SHO
50-6998. In this nmethod, a f ood hernetically seal ed by a package made from

an ehgptrl(gﬂdgggdyﬁﬁzNQTng filmis sandwi ched between a pair of electrodes,

and a voltage is applied between both el ectrodes so

Today, hermetically sealed packaging is used in a
variety of commodities including food and medical consumption
articles such as physiological saline to keep their contents in
a sterilized state. In the caseof food, the presence of pinholes

15 would cause the contents of the package to contact the air,
resulting in deterioration or rot. Also, in the case of medical -
consumption articles, for example, transfusion bottles, the
presence of pinholes would cause contamination or deterioration.
Thus, the pinhole inspection for these hermetically sealed

20 packages is of great importance. Conventionally, this pinhole
inspection would be carried o&t in the following method. That
1s, because a hermetically sealed package does not allow an
electrode to be penetrated thereinto, for example in the case

of food, a metal pin is stuck into a completed package and taken

25 as one electrode so as to serve as an opposed electrode to an



15 as to give a large difference betwen capacitances that are fornmed
. between the individual electrodes and the food, respectively. Them,1@EE2m%
current which is generated by a spark between one of the el ectrodes and the
food is detected, by which any pinhole is detected. 20 When the presence or
absence of any pinhole is detected by detecting a short-tinme current
generated by a spark as described above2+t would be the actual case in
terms of practical work that the presence or absence of pinholes is
detected by a change (magnitude) of the detected current. In this case, 25
applying a voltage between the two el ectrodes that sandw ch the 11DEC
2002 -3 heexseircalll gleesredepackaye @wontactavsehatheakagkagerreiit Wris
charging current to necessarily flow regardl ess of the presence or absence
of pi nhol estat®hi viphendrimionolsageraphl ked oatovasec iheparei eldeFigdas t h
hi gher voltage, and is also affected by weather 5 such as humdity and
t enper at ur éhef hehwepéespherseadfed heckaspetsiorersisit@s fowhpPénhe bess ank
at nosphere during the inspection, where the |eakage current becones |arger
under the ediigirt tbasingpealioor dtiyipinheildist preFherneticahey esemedrise an
error to the current at the detection point due to sonme 10 influence of
fl oatisng fiandiddstrsnor prheess ke Hodevam eshlis, inhpedetdni bathed thas Head
presence or absence of pinholes by the magnitude of the short-tine current
coul d not ke dreebatikotrhatsbper ahspast sachpascassleedsldrbofcomel rasahce of
a pinhole notw thstandi ng the absence of any pinhole. 15 The present
appl i cant hasuprévigcushiys paopons edoar sknspet bsdng mitehothhal dapahesstHat ent
Applications HElI 8-53816 and HElI 10-158569. In this nethod, the
her et i cal Ifprs gdinge lpachage cits opl atedhorscd vesppdrits el reothagde aofd avtsipgei fi ed
configuration, such as a grounded electrode plate, with side face 20
portion of allewsermgtintallley isepleed ipac kagdeuionantva donttactameding hghe
support el ectrode, and a DC high voltage is applied between the support
el ectitode anthpde tebdeod rooctel qaitl vi st ol el pae kaort st belehhd osc oppoded, pfaxi mity
to an inspection-object end portion of the hernetically seal ed package so
that the cexagple,oflddmede Merteit cRhbyicsealed paOk&ge 6aP6. el &ct ritciad | y
charged. Then,

method, a food hermetically sealed by a package made from an

electrically insulating film is sandwiched between a pair of
electrodes, and a voltage is applied between both electrodes so

15 as togive a largedifference between capacitances that are formed
between the individual electrodes and the food, respectively.
Then, a current which is generated by a spark between one of the
electrodes and the food is detected, by which any pinhole is
detected.

20 When the presence or absence of any pinhole is detected
by detecting a short-time c&rrent generated by a spark as
described above, it would be the actual case in terms of practical
work that the presence or absence of pinholes is detected by a

change (magnitude) of the detected current. In this case,

25 applying a voltage between the two electrodes that sandwich the



11 DEC2002-4 with the support el ectrode either released from groundi ng
.or kept grounded, the electrode put into contact with the inspectipn{gpjfgt
end portion is grounded, where a discharge current fromthe

i nspection-object end portion is detected, by 5 which any pinhole of the
hernetically seal ed package is detected. This nethod has nade it possible
to efficiently inspect a hernetically séat ed package for the presence or
absence of any p=nhol es by an inspection of the inspection object end
portion at a site where pinholes are nost likely to 10 occur while g

m soperations are fully prevented during the inspection of pinholes of the
her neti cal hpreesiedlprcRagecedHoaekage YWHELGeIHE Masiarhade rRHTEd
sequence of inspection procedure. The present invention has been

acconpl i shebarainpes B toheeee aprl bt hér opr bey ¥l e$h odbf e tPFsaree
present invention is therefore to provide an efficient nmethod for

i nspect i ngoa Hesert¢ ofl Pinkehted gadeageengienrmishaer alliidfd vt he dampecti on
to be achieved with further sinpler procedure and which is fully prevented
from occur PenE&sSubR Tk $UFer At glons VedEape, tansl 2o adiswoabiry e byiviRp it

i nspection. For this nethod, the hernetically seal ed package to be

i nspeét ed saphbeexbipliitedandn temrdiafiureofof odde FeHPpRIY yoby the
cylindrical -shaped packages such as sausage hernetically seal ed and
packaged i Angrectppecex]enid bebighs fatms t theod s niedieeddiAiagf Itdte bag
made of plastic film In the field of nedical 1~1' DEC 2002 -5 consunption
articles, thephetieni cer¢ye séw d¢apagrager ket fecor@fpllprioed wyder ot
preparations such as transfusion blood and bl ood plasmas contained in a
pl asti ¢ bagondi&ddnsi of tain or high humidity. Further, there may arise

an error to the current at the detection point due to some

10 influence of floating fine dusts or the like. As a result, the
decision as to the presence or absence of pinholes by the
magnitude of the short-time current could not be free from
misoperations such as a decision of the presence of a pinhole
notwithstanding the absence of any pinhole.

15 The present applicant has previously proposed an
inspection method in Japanese Patent Applications HEI 8-53816
and HEI 10-158569. In this method, the hermetically sealed
package is placed on a support electrode of a specified
configuration, such as a grounded electrode plate, with side face

20 portion of the hermetically sealed package put into contact with
the support electrode, and a DC high voltage is applied between
the support electrode and an electrode put into close contact
with or opposed proximity to an inspection-object end port;on

of the hermetically sealed package so that the contents of the

25 hermetically sealed package are electrically charged. Then,



t ransf usi on agents such as physiological saline or Ringer' s 5 sol uii on
.contained in a transfusion bottle also made of plastic as the inspe i 6 2002
obj ect for prevention of contam nation and deterioration of the contents
due to contact with outside air via pinholes. Furthernore, hernetically
seal ed packages in which a particle or powder conductive material such as
cooked 10 rice or solid-matter iron powder is hernetically sealed in a
pl astic bag al so can be an object of inspection as well. DI SCLOSURE OF THE
| NVENTION I n order to achieve the above object; the present 15 inventiomnr
provi des a nmethod for inspecting any pinholes of a hernetically seal ed
package 3 iiWhtRA stERCaTH 8- ackirde astepbdtelicaseryf xonhdieundang|ay Kept
powder or food are covered with an electrically insulating film2, the
met hod conpFigingedst epshef : Patinegica byl e 1altect rodRtACHer ividd frone a
vol tage out put termnal 20 of a high voltage power supply 6 into contact
wit h or pri®&ERfiatiansodisicde ehdlceopsitnons3greobngpd, hehfatei eatli ychended
package 3 so that the contents 1 in the hernetically seal ed package 3 are
el ectrifi edduntent gretnthag iped tder-odd e tpandiprot ndes deteacedw bh or
opposed proximty to an inspection-object portion 3a of 25 the hernetically
seal e packdgeBanund ndetlect f hheaatiredliarge vy sdalledpECRage0x debected ent
fromthe inspection-object portion 3a to thereby detect any pinhole of the
hernetically seal ed pdtkageeBhodnhehi saret hid, poheibllecttoodef 61 argn bey
i npl enented by electrically conductive liquid or electrically conductive
gel. 5 Wthrsumdrta aehkhodetwhehlyheeel edt madecadradefo vedher gmeadwnoml ¢age
output term nal of the high voltage power supply 6

absence of any pinholes by an inspection of the inspection-

object end portion at a site where pinholes are most likely to

10 occur while misoperations are fully prevented during the
inspection of pinholes of the hermetically sealed package.
However, the method has still required a sequence of inspection
procedure.

The present invention has been accomplished in view

15 of these and other problems. An object of the present invention
is therefore to provide an efficient method for inspecting a
hermetically sealed package which method allows the inspection
to be achieved with further simpler procedure and which is fully
prevented from occurrences of misoperations due to the

20 atmosphere during the inspection.

For this method, th.e hermetically sealed package to
be inspected can be exemplified, inthe fieldof food, principally
by c¢ylindrical-shaped packages such as sausage hermetica;ly
sealed and packaged in unit pieces, and besides retort foods

25 packed in a flat bagmade of plastic film. In the field ofmedical



i s put into contact with or proximty to the side face portion 31 of the
hermetically seal ed package 3, the electrically conductive contentg 1LJEC 2002
"within the hermetically seal ed package 3 10 are electrified by a negative
or positive potential of the high voltage (0.6 kV - 30 kV) applied to the
el ectrode 4, so that negative (-) ions or positive (+) ions are generated.
Next, upon. the grounding of the electrede-5 put into close contact with or
opposed proximty to the inspection-target 15 portion 3a of the
hernetical |y seal ed package 3, in the case where a pinhole is present af

t he inspection-object end portion 3a, if negative (+) ions are generated in

the cont ents,dshbe; e ¥e1 ds) 'tf(e_@)shg%@@ic%mh§e§%@a0Fsc§a en%%’ﬁt hoe

(-) electrons wthin the negative 1ons collectively flow through the

pi nhol e 20 . the,gro N .t EVE. r.ges, are

| ost, thus ér%é@%ﬁ%lgeq %Ydﬁggﬁéﬁgﬁg%ﬁatﬁ@‘%gﬁlgﬁ‘ Egn ,aq'l?%f%%}sﬁ%{‘]i%v%o(d+fnfjons
are generated in the contents 1., the .positive (+).1qns gather,tq.the

pi nhol e an?lpoo C?t P@@S@ﬁﬁr g%%n%?ien‘ngt”byaneDglaatsitvlec (-B)Egel et raéjr‘félotﬁocfw hG
fromthe grouqﬂﬁ%ide through the pinhole, thys 25 ﬁesultqu in ngChaﬁ%F-
Wthout any-HiHHoi% O hetitve tUFD Sp PHYECCCS08 L ekt ion® i RiDAET
negative (-) ions do not flow toward the groupd nd {he negative_(-) .ions
do nof fl oW From Ph&Eoredng st be® ddammdte e BBEF?FV‘%JE?Q)I“E} &I Bb2FRAE t he
charges of the contents are not discharged. 5 Therefore, any_ pinhole at the
i nspect i on2¢bjtdtd PRICH TarPbhEe Cet BRY ool Bt Tt hgcehear&ab i pRgand

di scharge current, where the discharge current could not be detected

Wit hout thégheaseiad ion &y thienisoind eat st Rgei Repeeh At obj 8Bt OP6FL HBNna 2.

Al so, w thout any pinhole, although the contents 10 1 are electrified, the
el ectricityiias RiRedtyed TYXEPRIBYr e t PREMEEkE2 L Yt S€2HEELtRI T A9L S0l Phat

the electrification dissipates. In this detection, an¥ Einhole can be
det ect ed WEFHGHt @ particle or powder conductive material such as cooked

10 rice or solid-matter iron powder is hermetically sealed in a

plastic bag also can be an object of inspection as well.

DISCLOSURE OF THE INVENTION

In order to achieve the above object; the present
15 invention provides a method for inspecting any pinholes of a
) hermetically sealed package 3 in which contents 1 such as
electrically conductive fluid or powder or food are covered with
an electrically insulating film 2, the method comprising steps

 of: put—:t.:—i—ng a sinc.ll_e electrode 4 derived from a voltage output terminal
20 of a high voltage power supply 6 into contact with or proximity
to a side face portion 3, of t;he hermetically sealed package 3
so that the contents 1 in the hermetically sealed package 3 are
electrified; then grounding an electrode 5 put into close contgct

with or opposed proximity to an inspection-object portion 3a of

25 the hermetically sealed package 3; and detecting & discharge



errors, irrespective of the atnosphere during the inspection, where the
.decision is nmade not by any change (nmagnitude) of the 15 chargi ng ¢arJt€rig0?
but by the presence or absence of a discharge current due to the presence
or absence of a pinhole at the inspection-object portion 3a (where pinholes
are nost likely to occur) . Furthernore, as the electrode to be used for 20
electrification of the contents, a singl@-el ectrode derived fromthe high
vol t age out put side of the high voltage power supply may be used w t hout
requiring a pair of electrodes as would be involved in the prior art. ADC

hi gh vol tage power supply may properly he used 25 as the high voltage power
supply 6. AsY %%nfmfz@g} Bﬁ% Jil%/ iegobeg IZ?‘EW}%%? ga_g}f‘%%ﬁﬁX ﬁ@tgﬁltt age
output termnal of this DC high voltage power supply 6, it is effective to
use an eIec@?YCEFnE%ﬁ%u€FoF“ﬁhﬁEﬁ“@§ﬁC@ﬁéélfq&§%§LPQQH%9%o%tac?nmﬁbhsor
proximty to the side face portion 31 of the hernetically seal ed package 3.
5 An AC hi ghevetd agEnPoRerCcstppry Sndipvalled berlaeentadtRE Kilgetveredde
power supply 6. In this case, it is desirable to use, as the electrode 9
derived frofR#e high Moluhoolpdt riephliaropfuchi¥e A¢ehi gh vol t age power
supply 6, a support electrode which allows the hernetically seal ed package

to be 210 pl aced ther eBhtMmisush henaihRd f wbenpehe ied®cErode ¢ iemsrarktrenl |y

seal ed package put into contact with the support electrode, so that
di schar ge tHroUgh E@He prtkoteterbinel &k tihe shghgeal BrIe RO %t Rat
are electrified positively (+) and negatively (-) alternately can be
det ect ed byl Ritsdidiogecritpebnyi Heter Pireg 118 taebp cehe Sidoffage Rerkigh
vol t age power supply as the high
3, of the hermetically sealed package 3, the electrically
conductive contents 1 within the hermetically sealed package 3
10 are electrified by a negative or positive potential of the high
voltage (0.6 kV - 30 kV) applied to the electrode 4, so that
negative (-) ions or positive (+) ions are generated.
Next, upon the grounding of the electrode 5 put into
close contact with or opposed proximity to the inspection-target
15 portion 3a of the hermetically sealed package 3, in the case where
a pinhole is present at the inspection-object end portion 3a,
if negative (+) ions are generated in the contents 1, the negative
(=) ions gather to the pinhole and negative (-) electrons within
the negative (-) ions collectively flow through the pinhole
20 toward the ground (earth), so that the negative charges are lost,
thus resulting in discharge. ‘On the other hand, if positive (+)
ions are generated in the contents 1, the positive (+) ions gather
to the pinhole and positive charges are lost by negative ‘(-)

electrons flowing from the ground side through the pinhole, thus

25 resulting in discharge. Without any pinhole, negative (-)



vol t age power supply is advantageous in that repetitive inspections are
_enabl ed, as conpared with the use of a DC high voltage power supply?1 DJEG€00?
reason of this is that, when charges 20 with which the contents are
electrified are discharged through a pinhole to a nunber of tines with the
use of DC current, sonme contents beconme less likely to discharge after sone
ti mes of discharge, but use of AC current-is free from such occurrence.

Anot her advantage is that, after the product 25 inspection, whereas the
remai ni ng charges di scharge gradual |y 1 1DEC2002 -9 in the case off DC
current, the product, which has been repetitively electrified positively
(+) and negateqiglops( 1y tdia eegat&vy, (-doéenasto rehdiipvereveFdfihedgraurte case
of AC current. Moreover, the greatest advantage is that the need for 5 a
rectifier dad thefrmoadameeft] ngnaGieuritehtow hronDd e drPend Jidectgaimat ed,
all owing the product to be offered i nexpensively. Furthernore, as the

el ectrode ZFheepeostitiival I(y) corrisictdordhadibbse ohardestad ddid govsadtet dve
plastic fornmed so that the el ectrode 5 can be put into close contact with
the 10 i nspedt idirsabrged.portion 3a may be used. That is, in the case where
t he inspection-object portion 3a is provided by a dienol ding product of
mass production, or iThexdfmrd,i kengagesihallee ahspduot i onspbréetonpobieon 3a
mai nt ai ns constant or generally cons rant in shape, so that the electrode 5
can be easigoripuin iq#ro bks ddtesEecontyadeteicthnghéhsurkavétohgt Héscharge

i nspection-object portion by taking advantage of the elasticity of this

el ectri cal lgugzrecdndudie e thibbdisohaeyectnrcahty coodductdtvebpl dstectedRl EF
DESCRI PTI ON OF THE DRAWNGS 20 Fig. 1 is an arrangenent diagram of an

i nspect i on wiethradt dfhe lper gpreesent fi angnpiiohowet Btatb€ hnghevblidagebpewer
supply in the case where the hernetically seal ed package is a transfusion
bottl e for guntsicol Ggi.cahlsal i metlosut heny iddetholiey. a2 theough adhrangenents

di agram of an inspection 25 nethod of the invention with an AC hi gh voltage
powerlGuppllyara electrified, the electricity is discharged littleby little

like static electricity so that the electrification dissipates.
In this detection, any pinhole can be detected without
errcrs, irrespective of the atmosphere during the inspecticn,
where the decision is made not by any change (magnitude) of the
15 charging current but by the presence or absence of a discharge
current due to the presence or absence of a pinhole at the
inspection-object portion 3a (where pinholes are most likely to
occur) .
Furthermore, as the electrode to be used for
20 electrification of the contents, a single electrode derived from
the high voltage output side ;f the high voltage power supply
may be used without requiring a pair of electrodes as would be
involved in the prior art.
A DC high voltage power supply may properly be used

25 as the high voltage power supply 6. As the electrode 4 derived



1 1 DE C 2002 -10 the case where the hernetically seal ed package iﬁ %
.transfusion bottle for physiclogical saline or the like; Fig. 3 1is h EC 2002
arrangenent di agram showi ng a pre-stage of the inspection nethod of the
invention with a DC high voltage 5 power supply in the case where the
hernetically seal ed package is a sausage with both ends tightly bound; Fig.
4 is an arrangenent diagram showi ng a ptr&-stage of the inspection nethod of
the invention with a DC high voltage power supply in the case where the
hernetical |y seal ed package 10 is food contained in a heat seal ed bag such
as retort food;, Fig. 5 is an arrangenent diagram showi ng a pre-stage of the
i nspecti on FeeTh doh e v orlie gen QB RPH bt e in OACthitghDy dt  algerPdveere popplcy in
the case where the hernetically seal ed package is a sausage with both ends
tightly bousigbrl$p &i ¢.r 6si sfaachivargemset adi abeaby bfal wrdwyiect whdchet hod
of the invention with an AC high voltage power supply in the case where the
her net i cal | gyas aleed yplae kageinso faod aconwathed pnoaingay teahed by faweh as
retort food. Reference Nuneral: 20 1 ... contents, 2 ... electrically
i nsul ati ng po¥mor8 3,. offiechet heahkyisedl edspatkdgencioe .3. side face porti on
of hernetically seal ed package, 3a... inspection-object portion, 4 .
el ectrbde (el ectri cal Axokducitgr vm:rltsa@}epQDWeel egppbdeday Rldedia aded as
(i nspection-object portion side), 6 ... high ~~0¢C C zoo2 -11

the high voltage power supply 6. In this case, it is desirable

to use, as the electrode 4 derived from the high voltage output
terminal of this AC high voltage power supply 6, a support
electrode which allows the hermetically sealed package to be
10 placed thereon with the side face portion 3, of the hermetically
sealed package put into contact with the support electrode, so
that discharge through any pinhole from electric charges of the
contents that are electrified positively (+) and negatively (-)
alternately can be detected by a discharge current detecting
15 device.

Use of an AC high voltage power supply as the high
voltage power supply 1is advantageous in that repetitive
inspections are enabled, as compared with the use of a DC high
voltage power supply. The reason of this is that, when charges

20 with which the contents are electrified are discharged through
a pinhole to a number of timeé.with the use of DC current, some
contents become less likely to discharge after some times of
discharge, but use of AC current is free from such occurrence.

Another advantage i1is that, after the product

25 inspection, whereas the remaining charges discharge gradually



vol t age power supply (DC high voltage power supply or AC high voltageEPomer
supply), 7 ... discharge current detector. A MODE FOR CARRYI NG our THEDEC 2002
INVENTION 5 I n the present invention, the electrically insulating film2
with which the electrically conductive contents 1 of the hernetically
seal ed package 3 to be inspected are covered may be plastic or plastic film
or glass matching the contents. Mre spécifically, when the contents 1 are
fish 10 sausage as an exanple, a bag nmade of vinylidene chloride filmis
used. After mnced neat of fish sausage is filled in the beg, the bag is
clipped at both ends by alum numw re and subjected to retort
sterilizatiion. timr chase, efe®G eforrerboddlenpPo9ingta Bag B BofpdEare film
(lamnate film containing no alumnum 15 foils in their internal |ayers
can be therebpédtivelliertecitedlfhpds adlsdd iyadlvaget t 02Beé Negsédtedy Iirithis
case, bags of a conposite film made of nylon and pol ypropyl ene, pol yester
and pol ypr epyeenetedy, pologestrart argmadimyé el ifdbririethndcpsry@fo@d ene
are used. On the other hand, in the case of 20 transfusions such
asphysi ol ogucaknsal i MereoeRi nher yeesbesit iagivantegest asiloat b negdofor
pl astic specified for individual cases are used and besides gl ass
cont aibner s aarecal §beussptice Fort henvereing A& conrentsintaody anssebe less
el ectrically conductive distilled water, ultraviolet cutting 25 cosnetics,
or fluids eflisdhirdenat tétsyisacthapigbirtpdadbe of fered1i1mePen o v.12
other electrically conductive powder, as the electrically conductive fluid.
For supporting the héumshiecalolrg, seakedtpackagecBrod@eorder ¢hagtiheally
electrode 4 is put into contact with or proximty 5 to the side face
portion 31 cohdule iver mebbenldy edealted cpadkagenduicol ve plasdliscEpringdt s
contents 1, the support nenber may be of any shape, such as a pl anar
support nenbert (tdiet kdreqilrastel & arametealiitc ideperndiore orentacteivicunstdices
of use), a support nenber whose upper contact surface is planar shaped with
many 110 r olilngre cafi osirebl edic apet €t ok Gzated laeljuseent Thabnis anot hbe, cage a
support nenber having a circular-arc inner surface so that the cross
section of whkeesupporinhsperhebneobrespopdstionthe s rombardesdusage dret he
| i ke. For AC high voltage power supply, the support nenber nmay be a
netal lic, plearAmcsbapadcone; massopecwhosecds cupperottoet ddtkesarfase tifse
pl anar shaped with many rollers of small dianeter |ocated adjacent to one
anot her, orirgpedtdwinrobd ecitr pulranoar 8ai naéntsing acensovant her | gkeeazlly
descri bed above. Also, the electrode 5 to be put into close contact with or
opposed pr @dnstantt Ontdeaga)specttiantnbjecdctpardd drcadabresa bl v pwst 2htd c 20
one, and further may be ones made of electrically conductive rubber (porous
conduct i ve glukerdnorcel ot ichal $yr fareudt tve iplsastdtd ohooipde@csopdhiiion he
el ectrode 5 can be put into close

by taking advantage of the elasticity of this electrically

conductive rubber or electrically conductive plastic.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Fig. 1 is an arrangement diagram of an inspection
method of the present inventiﬁn with a DC high voltage power
supply in the case where the hermetically sealed package is a
transfusion bottle for physiological saline or the like;

Fig. 2 is an arrangement diagram of an inspection

25 method of the invention with an AC high voltage power supply in



contact with the inspection-object portion 3a. For the detection of a
.di scharge current fromthe inspection-object 25 portion 3a, a curreftl DEC 2002
transforner (CT) of such a type that its 1 1DEC 2002 -13 detection
portion is wound around a | ead wire through which the discharge current
flows, or a current detector (residual charge detector) connected in series
to the lead wire may be used. Furthernorl®- the di scharge current can be
measured by inputting 5 to an oscilloscope an output of a current probe
t hrough which the lead wire is passed. (Exanple 1) Fig. 1 shows an -
inspection state with a DC high voltage 10 power supply in the case where
t he her et i ‘e Iop sged@de gdtkagemstisaaly repmsiaks PeFKBOEL L & Sranséuppon
instillation in which physiological saline is hernetically seal ed. The
transf usi orPdothe £F MY sd Hegy cgdr sedanfopredhef Lakeat her thick plastic
film2 with a cross section forned into 15 a rounded 65 nm x 90 mMm
rectangul ar shape havi¥g & Réei ghtafarpsdent daadranceir'eltd vobPuress&892000
mlliliters. The inspection-object portion 3a of the hernetically seal ed
package 3 vihert&epinfipteslien adthal et tthecoéouenitionrid floened Highsuchtageay
that a rubber stopper portion 3b for insertion of an instillation 20 needle
is providededan isyirelat iantoperdsyy wbkra sheppednehid-pblt isem Ueavbagkaaeout er
di aneter of 28 mmand a thickness of 8 mmwhile a hanging ring portion is
provi ded onis e spFEsia eviginddothl gods ithghhly baspéeti on- obj ect portion 3a
wher e pi nhol es or gaps equivalent to pinholes are liable to occur are
peri pheries of 25 theF¥d nd $haped steageeeniodt bonant s ohg tthereobbege
st opper

PP of the inspection method of the invention with a DC high voltage

power supply in the case where the hermetically sealed package
10 is food contained in a heat sealed bag such as retort food;
Fig. 5 is an arrangement diagram showing a pre-stage
of the inspection method of the invention with an AC high voltage
power supply in the case where the hermetically sealed package
is a sausage with both ends tightly bound;

15 Fig. 6 is an arrangement diagram of the inspection
method of the invention with an AC high voltage power supply in
the case where the hermetically sealed package is food contained
in a heat sealed bag such as retort food.

Reference Numeral:

20 1 -+ contents, 2 '+ electrically insulating film, 3
hermetically sealed package, 3, '+ side face portion of
hermetically sealed package, 3a '* inspection-object portion,

4 - electrode (electrical conductor or support electrode) ' 5

electrode (inspection-object portion side), 6 -+ high



11 DEC2002 -14 portion 3b is held, and the boundary portion betwﬁﬁﬂéhﬂf
rubber stopper portion 3b and the opening of the stepped portion atl

t he rubber stopper portion 3b is held. In order to inspect the

i nspection-object portion 3a 5 of this transfusion bottle 3 for pinholes,
with the transfusion bottle 3 placed on _an arbitrary support base nmade of,
for exanple, plastic (not shown), firsrié‘tip of an electrical conductor 4
serving as an el ectrode and connected to the negative (-) side of the DC
hi gh vol t age power supply 6 whose positive (+) side 10 is grounded is put
into contact with orhproxin%@§ to the ins ection-ob'ecthﬁftion 3a of the
transf usi on’bidtdd % PEWedo SURRL Yt HECCBRERNYQ! H29R tRIVF T Fe PP anSFudFoRieBttl e
3 are electrified by the negative é-) potential of the DC high voltage (0.6
kV 30 kV) &piiaesl Ravatheswrddtni cal cohagbabge4cunredt IREeCzrwi ew 15 to
taki ng out the discharge current fromthe inspection-object portion 3a in

the presence of a pinhole at the inspection-object portion 3a, the

el ectrode 5 to be}put into close contact with the inspection-object portion
3a is conpdsétPiSt HOREYRRI LG (Nd A8Et LTHENSABYi si ng t wo- di vi ded portions
51, 51 having a specified 20 cross-sectional shape, and a netallic tablet
portioh 5; of a speci¥}éfehrsesetPVERt PR clFhiese soCiolcR wanEYLBEIRDY
into the ring portion in close contact with a front surface of the rubber
st opper porkidh 23p1 thHeh hedtrcofee St scpld Y igrnsiusde isycaeF Rt Brio@dhEhent o
close contact with the inspection-object portion 25 3a from both sides and
front side heEeglecia el ypeatips PeckpAg 3 10 1P MpepEE 215 6PVERrs may

el ectrode 5 to the inspection-object portion 3a nmay be done either after

t he el ect rikalPlastdifctadr M asds béérmbpsughespniatebhnacthey ¢PnienFoxi mty
to the side face portion 3= of the transfusion bottle 3 or before the

el ectrical conductor Mo%=jsprsgifiopelly, when the contents 1 are fish

10 sausage as an example, a bag made of vinylidene chloride film
is used. After minced meat of fish sausage is filled in the beg,
the bag is clipped at both ends by aluminum wire and subjected
to retort sterilization. Further, even retort foods employing
a bag of composite film (laminate film) containing no aluminum

15 foils in their internal layers can be the objective hermetically
sealed package to be inspected. 1In this case, bags of a composite
film made of nylon and polypropylene, polyester and
polypropylene, or polyester and vinylidene chloride and
polypropylene are used. On the other hand, in the case of

20 transfusions such as physiological saline and Ringer's solution,
transfusion bottles of a plast&c specified for individual cases
are used and besides glass containers are also usable.

Furthermore, the contents 1 may also be less
electrically conductive distilled water, ultraviolet cutting

25 cosmetics, or fluids of solid matters, such as iron powder or



Once the electrical conductor 4 is put into contact with or pI‘OXI h 1({
.the case of a high power supply voltage, a . g . , 30 kV) to the si S8
portion 3i of the transfusion bottle 3, infusion solution 1, which is the
contents, is electrified 10 via the insulating filmof the transfusion
bottle 3 with the negative high potential of the electrical conductor 4.
Next, a lead wire 8 is connected to a cddnecting termnal 5a of the

el ectrode 5 on the inspection-object portion 3a side, and the lead wire 8
is grounded. This lead wire 8 is 15 additionally equi pped with a di scharge
current detector 7 having a current detecting portion 7a surrounding the

| ead Wi re SPposedctoiceheydaoaguicsivel rowdarentsf |8 nglebtoaghlie

| ead wire 8. The discharge current detector 7 nay be a specified current

t ransf or mercqrGOCtigtrerfdasica current detector connected 20 in series between
the electrode 5 and the ground may al so be used for the detection of
current. Furthernore, Fer divgtartgade theehersani el et s leatl dadkagasGr &d by
inputting to an oscilloscope an output of a current probe penetrated

t hr ough t heotdsad tiviatet8e eledt rivlalies4 drs pngeiretn conttextawptintol progipt egent
in 25 the inspection-object portion 3a, a discharge current flows 11DE
C 2002 - 16 tdrtdgls idke fheadpar t 2018, 3,ab f o e hd e icsdlar geadedr patkdetect or
7 to detect the discharge current . Wen there are no pinholes, the

di schar ge curgcents tiet et¢torr ¥fylagds nonteettect , abye obla:mratrtgeaemuuetremtay ba this
case, the tinme for which the discharge current 5 keeps flow ng, i a

the tine i miMiamgh shiageel ecthi eschap psahauprp El ecmbef éaltthercpﬂlaems 1
are dissipated is a nonment, whereas the current value is extrenmely high on
t he order afr smker]dlicardp@leeslihg sevehal ciensnofarargeerods uskjcordsngbyrt by
using this current detection output to make a display with some appropriate
10 di spl ay nedrer suclsecasippeteteontaahn sthaf aaduze grl amaranshapadnwli ahpmahhe
presence or absence of pinholes at the inspection-object portion 3a can be
knowtl o t h esisieerd o faddiatlilodiamtteanlbeaseend faddie fdioguhe thathehe dip of
the electrical conductor 4 is brought into contact wwth 15 the side face
portion 31 ofsubbertransieshanvihagtd lce r3ufleerabel iwer surface so that the

cross section of the support member corresponds to the circular
sausage or the like. For AC high voltage power supply, the
support member may be ametallic, planar-shaped one, or one whose
15 upper contact surface is planar shaped with many rollers of small
diameter located adjacent tc one another, or one having a
circular-arc inner surface, or the like as described above.
Also, the electrode 5 to be put into close contact with or opposed
proximity to the inspection-object portion 3a may be a metallic
20 one, and further may be ones made of electrically conductive
rubber (porous conductive ruk;ber) or electrically conductive
plastic formed so that the electrode 5 can be put into close
contact with the inspection-object portion 3a. For \the

detection of a discharge current from the inspection-object

25 portion 3a, a current transformer (CT) of such a type that its



O herwise, the tip of the electrical conductor 4 may of course be b{zﬁg
into contact fromside horizontally, or from above vertically. 20 Eﬁqﬂé
2) Fig. 2 shows a case where the hernetically seal ed package 3 is a
transfusion bottle for use in instillation in which physiological saline is
hernetically sealed as in Exanple |, and where, with a support el ectrode
for the hernetically seal ed 25 package-dsed as the electrode 4 that is to
be brought into contact 11 DEC2002 -1 ~wth the side face portion 3,
of the hernetically seal ed package, the inspection-object portion 3a of the
hernetically seal ed package 3 is inspected for pinholes by applying an AC
hi gh vol tagémmoalnpﬁctholghls/@mageap@m Bupplywbre dhnmeigduppaeh the

el ectrode 5 4. The transfusion bottle 3 is the sane as that of Exanple 1
and so its déchiaree descenptilonsi sovm rusdenthée suppor t(relsddupddehards

i npl enented by, for exanple, a flat alum num plate of specified dinensions
that 10 sugisdecsorhe coveestiedsiide sfeadespdit itdre Jeast wiee thahasiead bottl e
3. Alower portion of the support electrode 4 is connected via the | ead
wire to a Hiugikthegimoage blue plitsahiadget enni et a@in bhanexGun efh byol triget oner
supply 6 with output-side one end grounded. 15 The el ectrode 5 to be put
into & ose teopnaescwilihschpei as peetiwnh-objeecuryenti pnoBa throhgh sankchas
that of Exanple 1, and used as it is fitted to the inspection-object
portion 3atds ileaExardpleis. p¥headt he transfusion bottle 3 for instillation
is 20 placed on the support electrode 4, the contents 1 of the transfusion
bottle 3 are electrified positively (+) and negatively (-) alternately
through the electrically insulating film2 by the high potential that
changes betWWemppesilti ve (-) and negative (-) of the AC high voltage (e.qg.,
AC 5 kV) applied 25 to the support el ectrode 4. 110EC2002 -1 s Next,
a lead wire 8 is conridct.etl showshen dospectiing stertd wath BaDoh itgheve] taode ode 5
on the inspection-object portion 3a side, and the lead wire 8 i s grounded.
Thi s llCead wiower8siuppagdit i tdrmaldayceghe ppethavtidrme tdicedigr geatadreat katgt ect or
7 having 5 a current detecting portion 7a surrounding the lead wire 8

pur posed f & idesdetectfosiai hodisehdogeusar nentinfdtoviilieg itdmr dughwh ieh | ead
wire. The discharge current detector 7 nay be a specified current

transf or nephyGiplokmianlosellihestepeetn&ei Exbnplsedledvher eas a current
detector connected in series between 10 the electrode 5 and the ground may
al so be used for the Thet ecthofiusfosWatarite 3 has a body portion formed of

a rather thick plastic film 2 with a cross section formed into
15 a rounded 65 mm x 90 mm rectangular shape having a height of 240
mm, and a content volume of 1000 milliliters. The
inspection-object portion 3a of the hermetically sealed package
3 where pinholes are liable to occur is one formed in such a way
that a rubber stopper portion 3b for insertionof an instillation
20 needle is provided airtight at an opening of a stepped end portion
having an outer diameter of 2i; mm and a thickness of 8 mm while
a hanging ring portion is provided on the opposite side. Places
in this inspection-object portion 3a where pinholes or gaps

equivalent to pirholes are liable to occur are peripheries of

25 the ring-shaped stepped portion at which the rubber stopper



Wth this arrangenent, in the case where a pinhole is present in the
i nspection-object portion 3a, a discharge current flows through t hé DESL]
wire 8 when the contents 1 that have been 15 electrified positively (+) and
negatively (-) alternately and that are within the transfusion bottle 3
pl aced on the support electrode 4 have their charge value reaching a
positive (+) or negative (-) high potenté4al, thus allow ng the di scharge
current detector 7 to detect the discharge current. On the other hand, 20
in the case where no pinholes are present, there flows no di scharge current
so that the discharge current detector 7 does not detect any discharge
current. WPPKHtaopi Aholeheldsentd WerRasadaty o yow Peteipeny Ahaerwibahe
di scharge current, by using this current detection output to rmake a di splay
with sonme 2%5oppprap?itaran dbspicayheemes ivgehf dbe s taped pant kbmem whizzer or
110ECZ2002-19 an alarmlanp, the presence or absence of pinhol es at
t he i nspectthentubpect spoppeonpGattan Pe kndwldvi t h ease, as in Exanple 1.
In addition, for the pinhole inspection of the 5 hernetically seal ed
package with an AC hilghovokt aye ipswerctstipplinsrediischabgecdupeeni omada abl e
to be confirnmed as a result of conducting a test at Technol ogy Research
| nsti ttut e off Ceaka Rreffastivmebodhée el Wiorhpyhlicbse, soltt kb tomsfwsron
(i ncluding contents) and ot her specinens for pinhole detection, a 5 kV AC
10 hi gh vobbagéewaplappticedat @rihie reurppougpat tebd sede candf t He rdésoharge
el ectrode was brought into proximty to the inspection-object portion of
t he speci nedagtaoundedt(sadven) n Aprstl,a X499 £. athbel Exbnptel Jokget@ shows a
case in which the inspection-object portion 3a of the hernetically seal ed
package 3 issrainigghs!an b lditngpdeorhdononficatdadgd rthehnelatoneents dide e
hernmetically sealed with an electrically insulating film2, where the 20
el ectri cal o€ontecDor hilgasveht &fe giowrde sdgpilyed Whoset hesbutpet (tersddml of
the DC hi gh voltage power supply 6 on the negative side is put into contact
wi t hibhe siide dmoeden t ionpdt afntddeconspect wanhokjrechrx smithatot hehe
contents 1 are electrified by a high voltage (0. 6 kV - 30 kV) of the DC
hi gh vol t agespewed oauppl¥c2pditilon 3dibs daseraps bhsies battitdle agoodtr to
the electrically

the contents 1 within the transfusion bottle 3 are electrified

by the negative (-) potential of the DC high voltage (0.6 kV -
30 kV) applied to the electrical conductor 4. Also, with a view
15 to taking out the discharge current from the inspection-object
portion 3a in the presence of a pinhole at the inspection-object
portion 3a, the electrode 5 to be put into close contact with
the inspection-object portion 3a is composed of a metallic ring
portion comprising two-divided portions 5,, 5, having a specified
20 cross-sectional shape, and a metallic tablet portion 5, of a
specified cross section which-;s so formed as to be fit into the
ring portion in close contact with a front surface of the rubber
stopper portion 3b. The electrode 5 is put into use by be?ng

brought into close contact with the inspection-object portion

25 3a from both sides and front side, respectively. The fitting



11 DEC200Z -2 0 insulating film2 will be concentrated around hh®§h@
.inspection-object portion 3a. The contents 1 are, for exanple, fi% Qge
or the like. As the electrically insulating film2, a single-substance 5
filmof vinylidene chloride is used by virtue of its transparency and
superior contractibility and barrier property, and the end portion of the
bag which is filled with the contents r%>tightly bound with alum numwire.
The el ectrodes 5, 5 to be put into close contact with the inspection-object
portions 3a, 3a at both 10 ends, which are tightly binding portions, ar€
each nmade of gnous condu tiv% rggber, and_rece sedtgortions ghat can
accommodat &t RBLFNEPREETATE objtec R B ot RTRISE P 4 $oviCdéd O8n 8rRa iRk face
in central part of the electrodes 5, 5, the recessed portions heing formed
into a cap“Pkedhife §§t%§ t° RGeS COREHEECIs 4w R Poen Prought

i nspecti on-obj ect %ortions 3a b beinngushe i nt.o tR@ portions 3a. The

el ect r odes 1805 aPtE6E NSOy ot &P 1'% CorREE: PR TEEFMPnA L 5a,
and a lead wire 8 is connected to the caonnecting term nal_ 5a and then
grounded. TREsTrBYSdefettingttie HidcReios chPreft eERALCRE oWRNAUFRIGH t he
|l ead wire 8 when 20 a pinhole is present at the inspection-object portion
3a, wth al@i §6n8P§E-current detector 7 such as a current transformer (CT)

, the presence or absence of pinholes in the inspected hernetically seal ed
package 3 can be det é8¥&d tBEpBRAF hEL oR! tFHPrEsEndel rPabsEhce oM tiaat

di scharge current, as in the foregoing Exanple 25 1. 110ECZ2002 -21
(Exanpl e 4Vifhgor4pspwim by cide thifeFasSs dErbiioBaPPyes el pakdde s, such
as retort food (curry, cooked rice, etc. ) , in which the 5

i nspect i on€olsj-ecdO gor't Ferrsaside faceaposeipad: pér Ero it 1o s usagnmrfet
plastic filmis inspected for the presence or absence of pinholes with a DC
hi gh vol t age infusigehspepfeenchl IWhkeal i e kagesentsi nhsl @kewhi thi e/y
occur to the electrically insulating film2 will be concentrated around the
10 i Adpect ivén- tbjeeénsportinasiB3imapibbhd Ehas ks bon dettlee hetithddied
portions. The electrically conductive contents 1 are conpletely cooked food
cont ai ned negathag. hAght hetehetatichl tlye ignsdtatiqeg fddnduztorhd .

af orenenti oned conposite plastic film(lamnate 15 filn) contai ning no
aluminumfoil in itsNewter d ayand iwiigsed. iFheovhectrdddos a c@wgRAinNt 0

cl ose contact with each inspection-object portion 3a is nade of porous
conduct i ve tegpag]l andfatbeielettmufh Saonpdid fnegeshape-ableet oEbid t o

pi nch the inspection-object portion 3a is provided on one side 20 on the
center |inéa WifR betd theldseast wike §| i opewrdedt hhilsspeati vhrebf ect
portion 3a is inserted into the slit so as to be pinched therebetween. The
i nspéét i onagsjiédrnand ypertines Bath 3adigphengacarreat dee@ePHdrta vy on
both sides of the hernetically seal ed package 3, are pinched by the

bot h- si de 25 @lm@ntodést & iine|wset int Azt suhepeniling thspdeedvaliye vhere

t he
purposed for the detection of a current flowing through the lead

wire 8. The discharge current detector 7 may be a specified
current transformer (CT), whereas a current detector connected
20 in series between the electrode 5 and the ground may also be used
for the detection of current. -Furthermore, a discharge current
can be detected and measured by inputting to an oscilloscope an
output of a current probe penetrated through the lead wire 8.

With this arrangement, when a pinhole is present in

25 the inspection-object portion 3a, a discharge current flows




1 10EC2002 -2 2 electrodes 5 are connected to one connecting term nal
.5a. Then, for the detection of pinholes, as in the foregoing Exanpﬂésﬂﬂiﬂﬁh
3, the electrical conductor 4 derived fromthe output term nal of the DC
hi gh vol tage power supply 6 on the negative side is 5 put into contact with
the side face portion 31 of the inspection-object package 3 so that the
contents 1 are electrified by a high vollttage (0.6 kV - 30 kV) of the DC

hi gh vol tage power supply 6. After that, a lead wire 8 is connected to the
connecting term nal 5a and then grounded, where a discharge 10 current -
flowng through the lead wire 8 is detected with the discharge current

det ect or astRFPYHE thEr ERRA M Te&XBMSILeevViBg e digicherdrgeiBifteAetgetest i on,
t he presence or absence of any pinholes in the vicinity of the heat seal ed
portions of’ thedrhspéctidniisirédigenerrEenEal e ihedepaek dfe PAniRers,

pi nhol es 15 are nost likely to occur can be detected. (Exanple 5) Fig. 5
shows a casE® HIAG AT denEVRERREL $RBPFEOL aldeg SpRek RS had e 6asehasde such
as fish sausage or the like 20 hernetically sealed with an electrically

i nsul ati ng $YTFRPE - wilbhtlehl cgeeri Bas tdfie Rer ¢oHidhEbe ks YRY9e boaREnEs in
Exanpl e 3, where the hernetically seal ed package 3 is inspected for

pi nholes wi ¥¢eRh EACWhNgh Iv@l-t algee timg J{rhwl@l@a§gse eiatial iesC iy ¢4 Rrayivecur
to the electrically insulating film2 will be concentrated around 25
inspection-@kﬁ@%ﬁigkﬁdib@ﬁscgatesésal P Wiendpahlichs s aanent, whergag C
2002 -2 3 tightly bound portions of the hernetically seal ed bag. The

el ect rodes Be cuprdnt praluat bs cévseenoht deigni o the Phndpecpfomcvbiredt
portions 3a, 3a at both ends, which are tightly binding portions) are
cap-|i ke omrpeitrie tof spvevat tcuradodt anvperes ubBecordatgput Pytus ingethysbei ng
pushed into the inspection-object portions 3a, as in Exanple 3. The

bot h-end ele@gtreidesesecsipushetbuinto nake bolismiay Whtpeanearpbpptiate

10 display means such as a meter, an alarm buzzer or an alarm lamp,
the presence or absence of pinholes at the inspection-object
portion 3a can be known with ease.

In addition, it can be seen in the figure that the
tip of the electrical conductor 4 is brought into contact with

15 the side face portion 3, of the transfusion bottle 3 from below.
Otherwise, the tip of the electrical conductor 4 may of course
be brought into contact from side horizontally, or from above

vertically.

20 (Example 2)
Fig. 2 shows a casAe where the hermetically sealed
package 3 is a transfusion bottle for use in instillation in which
physiological saline is hermetically sealed as in Example 1, gnd

where, with a support electrode for the hermetically sealed

25 package used as the electrode 4 that is to be brought into contact



portions'3a, 3a, respectively, are connected to one connecting ter n1ﬂgt2@?.
_As the electrode 4 to be put into contact wwth the 10 side face p

of the hernetically seal ed package 3, is used a support electrode 4 having
a circular-arc inner surface so that the cross section. of the support

el ectrode 4 corresponds to the circul ar sausage or the like so as to all ow
the side face portion 31 to be pl aced th’/contact on the support el ectrode
4. 15 A lower portion of the support electrode 4 is connected via the |ead
wire to a high-voltage output side term nal of the AC high voltage power”

supply 6 with o ut - si one end grounded. When the hernetically seal ed
e o T iR e BRr Elen A EES 5FaLrdBa e

hernetically 20 sealed is glaced on the suppart el ectrode 4 _having
circular-aF% i AREPSSGLPREED] BRE E@ﬁ?éﬂ?s3i Sfe tefe Wﬁﬁ%f%&&%tSQﬂﬂgﬁ (+)
and negati vel alternately through the electrically |nsuIat|n% film2
by varyi ngpﬁFgﬂgﬁcﬁ eﬁﬁnépe&ftegh@%lml@he%&yt%@elﬁ(@g g AGh YR KoL tasisl i ed
to the support el ectrode 4. 1 1DEC2002 -2 4 After that, a lead wire 8
i s connect GHORAT KE RdAREP T PP S1aHeTaPUBRI¥ P éso FBeb%u%P%?ufé@Cta”@diea

di scharge current flowi ng through the lead wire 8 is detected with a
dischérge @urrent detector 7 as in the foregoing Exanple. By 5 this

di scharge current detection, any pinholes in the vicinity of the blndlng

portion of the i nspe@??dﬁ%%ﬂ@e@%ﬂ%élJr%/tééaﬂaé‘tﬁ padkegecs

pi nhol es are nost |ikely to occur can be detected. 10 (Exanple 6) Fig. 6
shows a cade2Bfefe ihe AefabledAescEiRiian packagétsdis a retort food in
which the contents 1 such as curry or cooked rice are hernetically seal ed
with a plastic film 2b@i t30RRIH eflischeade sdal &8 deNlereraspl ebW, &9 where
the hernetically 15 seal ed package 3 is inspected for any pinhole with

r espect tOGVEmpiﬁtlésféﬁtlﬁd@@éﬂP@nPéBFécPfp@p@ﬁéﬁsegad¥M§nﬁHP@ﬁ &hétheat
seal ed portions at both ends where pinholes woul d be concentrated. The

el ectPodessBppP8rid beepaveratd eidsefzomtreitign B:20 % Heepdtanafgsion

i nspection-object portions 3a, 3a, which are heat seal ed portions, are nade
of porous ber#let iSve ﬂubbéweramwnikﬂntO%ftbacﬁuﬁngﬂ&nquﬁﬁ@%ﬁ$e4assto be

able to pinch the
connected via the lead wire to a high-voltage output side

terminal of the AC high voltage power supply 6 with output-side
one end grounded.

15 The electrode 5 to be put into close contact with the
inspection-object porticn 3a is the same as that of Example 1,
and used as it is fitted to the inspection-cbject portion 3a as
in Example 1:

When the transfusion bottle 3 for instillation is

20 placed on the support electrode 4, the contents 1 of the
transfusion bottle 3 are eiectrified positively (+) and
negatively (-) alternately through the electrically insulating
film 2 by the high potential that changes between positive t-)

and negative (-) of the AC high voltage (e.g., AC 5 kV) applied

25 to the support electrode 4.



i nspection-object portion 3a is provided on one side on the centei H&E% as
.in Exanple 4. Wth both sides of the slit opened, the 25 inspecti rl qu;t
portion 3a is inserted into the slit so as to 1 1DECZ2002 -25 be
pi nched t herebetween. The el ectrodes 5, 5 by which the inspection-object
portions 3a, 3a are pinched in close contact, respectively, are connected
to one connecting term nal 5a. The suppéBt el ectrode 4 for placing thereon
the hernetically sealed 5 package 3, which is a retort food, has a flat
shape corresponding to the size of the side face portion 3, of the retort
food, and a | ower portion of the support electrode 4 is connected via the
lead wire to a hi gh- Wa*¥tage d¢epuvispd8 fé&r APRBECERAt he Re hfemneet irnge
power supply 6 w th output-side one end grounded, as in 10 the foregoing
Exanpl e 5.tﬁﬁ@ﬁ“@ﬁe5ﬁé¥§ébﬁc%l¢9t@%%$éﬂopdﬂwa@@SQECWﬁp@hobﬁeétrm@tﬁiOﬁood,
is placed on the flat-shaped support electrode 4, the retort-food contents
1 are el ect¥d Bilelg, pasit Fhvel eqdwigied Bnégagroengeq. ) Thisedeateryrehd oumh t he
plastic film2 by varying 15 high potential of the AC high voltage applied
to the suppgsiditéloaetldydequippsfd withifadisahbrge aninrend deteorrrdtimaving t he
connecting termnal 5a and then grounded, and a di scharge current flow ng
through the |amrantr ed8Céct idut eptedtion t ha asdirschadyegctheendteadetveicteor8 as | n
the foregoing Exanple 2. 20 By this discharge current detection, the
presence orpuaipserdef @f thentmleasiion ¢Hie dischmige ofirrhet Haaiwiswatledowgt t i ons
of the retort food 3, which is the inspection-object hernetically seal ed
package, whiéree Jmathobese ar eThestdikickekryget cwocemt cirtdmradet écimeg. be 1lal D E
C 2002

specified current transformer (CT) or an oscilloscope like

Example 1, whereas a current detector connec_:ted in series between
10 the electrode 5 and the ground may also be used for the detection
of current.

With this arrangement, in the case where a pinhole is
present in the inspection-object portion 3a, a discharge current
flows through the lead wire 8 when the contents 1 that have been

15 electrified positively (+) and negatively (-) alternately and
that are within the transfusion bottle 3 placed on the support
electrode 4 have their charge value reaching a positive (+) or
negative (-) high potential, thus allowing the discharge current
detector 7 to detect the discharge current. On the other hand,

20 in the case where no pinholes are present, there flows no
discharge current so that the :iischarge current detector 7 does
not detect any discharge current. With a pinhole present,
because of a high current value of the discharge current, by us‘ing

this current detection output to make a display with some

25 appropriate display means such as a meter, an alarm buzzer or



-2 6 As described above, in‘the process of electrifying the conte?a gf @he
i nspecti on-object hernetically seal ed package and perform ng the iﬁ JP on
by detecting a resultant discharge current, because the discharge current
cannot be detected 5 without the presence of pinholes at the
i nspection-object portion, any pinholes can be detected wi thout errors
i ndependent |y of the atnosphere during-LHe inspection. In the above
exanples, in the process of electrifying the contents of the
i nspection-object hernetically sealed 10 package 3 by using the electrical
conductor 4 as an el ectrode derived froma termnal wth a voltage out put
of the DC HWirgha @it ajempowshes igifiserge tHe apeenes caf ©dndgiesr gt the
connected to the negative (-) side of the DC high voltage power supply
whose posi tingeeCl ogi-@b Jies tgratinided3a Hendve knovn Wil hreask €88 iincExay s t hat
the electrical conductor 4 may al so be connected to the positive (+) side
of the DC Hi.gh voltage power supply whose . negative (-) side is grounded,
by which the contents are electrified. Furthernore, in addition to the
af orementi oned 20 exanpl eddithenpetitsd the dspede njrsreaeiorablfy eal ed
packages according to the present invention can be applied to injection
sol uti®ons dreragicdwiadd yosed mepaakagediidinen iAg bl @i WPl Gpgamanar. sFoply,
exanple, with the main body portion of an anpoul e placed on a support
menber havinglis@iamd arerarent ey auref doe banc@ ginsst rdsca  cofuwluct of
derived froma DC high voltage power supply 11 DEC2002 -27is put
i nto cont actonsudtior pr dast tat t Dechsd deyyf sResadfrathelragipicultss @hdOosdlea
content solution within the anpoule is electrified either positively (+) or
negat i vel y Hrofeanuret, hehetrsewirt b hg i sypedntt icenbentasedras (nslyppong
el ectrode 5 having a circular-arc inner surface, an AC high vol tage derived
from a hi ghorglerage eutipathéersperaimefs dorACi hhghe e teagel ggower SSUPPAY i S
applied to the support electrode so that the contents are electrified
posi tlidvel y Hith andl teegat wael appl)edl tter ndtel guppbrer eflkatrodr elrstttioele is
overlaid on an end portion of the

discharge electrode was brought into proximity to the

inspection-object portion of the specimen grounded (late in

April, 1999).

15 (Example 3)

Fig. 3 shows a case in which the inspection-object
portion 3a of the hermetically sealed package 3 is a tightly
binding portion of a bag in which contents 1 are hermetically
sealed with an electrically insulating film 2, where the

20 electrical conductor 4 as an electrode derived from the output
terminal of the DC high volta;e power supply 6 on the negative
side is put into contact with the side face portion 3, of the
inspection object 3 so that the contents 1 are electrified‘by

a high voltage (0.6 kV - 30 kV) of the DC high voltage power supply

25 6. In this case, pinholes which may occur to the electrically



10 anpoul-e including a neck portion where pinholes are Iiable to occur.
Then, the lead wire derived fromthe electrode is electrified, mhenq BEC 7007
dlscharge current fromthe anmpoule flowi ng through the lead wire is
detected, by which an inspection for any pinholes can be achieved. 15 In
the above exanples, a lead wire is connected to the connecting term nal of
the el ectrode that has been put into ctoge contact with the
i nspection-object portion, and the lead wire is grounded, where the pinhole
i nspection of the inspectionobject portion is carried out by detecting &
di scharge current 20 flow ng through the lead wire. However, it is also
possi bl e t RBELLaEHRAI g 18h the high véla ageoneert rahe@nd 2pePHon Wi T he
grounded lead wire is put into proximty to the connecting term nal of the
el ectrode thapecsipn-ebodsetcoaratenwiah the i nspection-object portion
where a pinhole of the 25 inspection-object portion is detected by
detecting a di scharg&he gottenEsQ 2062 for8examplnt fistkeavkage wartitous
changes may be made w thout departing fromthe gist of the invention.
Accor di ng tékehe Avetthede fortisgpldet Enguhat ey iféddm 3, sedl kil papkages s
described in Caim1 of the present invention, 5 in the pinhole inspection
of a Bernefidal¢¥§ vieglédepackdge iide whivslkeddontvémtsesu b tast mdreanaiarady vy
conductive fluid or powder or food are covered with an electrically
conduct i veahdl asypeheox omtremastafbitliévi AsP e 1 wie o hregte rtar rendcialh¢ yerskal ed
package are electrified with an extrenely sinple neans of using a single 10
el ect rode deritved 6f arheabegl vageh i Fuf l1edrwi talthef cohéehitghl s ol tdge ypower
supply and putting this electrode into contact with or proximty to a side
face porti onuoti whehheineincal Wyrsealled packagedewhdy eSany g nhaod elrito t he
i nspection-object portion is detected by detecting a discharge current from
t he cont entdoerl yoriawmhen ta piebakpecsipnesienect Wort itomiss3ar r3angenerith t he
hernetical |y seal ed package can be inspected for the presence or absence of
pi nhalbes ekhdst i wkel gh wreht isghiplyeb editsg pior téonibi, reate eachinddd hé gaspect i on
of the inspection-object portion at a site where pinholes are nost |ikely
to occur, whnbectikkyr@bber event iregddsedopoutiencetbét aryn M coperatdns,
and without being affected by the atnosphere during the inspection such as
hum dity orthtl baspagt fomeclshiisits poasivnsl 3k aarvendivddat lon beei svod viesdtd n t he
pi nhol e detection by the nmagnitude of the current flow ng through the
i nspecti oniabreatraitbatheo fisehofe l@qraiodeaf 5255¢l et rosess sextl patthi anshi gh
vol t age applied thereto.

being formed into a cap-like shape so as to make close contact

15 with the inspecticn-cbject portions 3a by being pushed into the
portions 3a. The electrodes 5, 5 at both ends are connected to
one connecting terminal 5a, and a lead wire 8 is connected to
the connecting terminal 5a and then grounded. Thus, by detecting
the discharge current that flows through the lead wire 8 when

20 a pinhole is present at the inspection-object portion 3a, with
a discharge current detector 7 ;uch as a current transformer (CT),
the presence or absence of pinholes in the inspected hermetically
sealed package 3 can be detected depending on the presence or
absence of the discharge current, as in the foregoing Example

25 1.



110ECZ2002 -2 9 According to the invention as described in Clal
.Wwith a DC high voltage power supply used as the high voltage power su@%]@m
an electrical conductor is used as the electrode for electrifying the
contents of the hernetically seal ed package and 5 can be put into contact
with or proximty to a side face portion of the hernetically seal ed
package. Therefor, the contents of the-he&rnetically seal ed package can be
electrified with an extrenely sinple construction and with high easiness
and operability. 10 According to the invention as described in Caim3, "~
wi th an AC hi gh voltage power supply used as the high voltage power supply,
a support electrode is used as the electrode for electrifying the contents
of the hernetically seal ed package, by which a discharge current derived
fromthe cdhempset Bat are 15 electrified positively and negatively
alternately can be detected with stability. Still, it never occurs that
di schar gi ng becones diifef.i £ahbwevenasé whieeeinbpenet bnal by sepéatiashckayd hat
the need for an expensive rectifier device for converting the high-voltage
AC current 3i,ntochbG g uratentt £so@0(@lrmg navededatiosi rgfd.he pnodutth ttthde
of fered i nexpensively. According to the invention as described in O aim4,
when the | nspeetitdpnebpgettposttton 3w db thieebersmtliahlploy tieal ed pacdage
where pinholes are nost |ikely to occur is constant in shape because of
mass produatkidenp ft heastect fode immderspfectecelfect theablkgsevodust i alesgridaber or
el ectrically conductive 1 1DECZ2002 -3 0 plastic is put into close
contact w blf phehohspedtthoa-lubhegh yartdgn bynusidighetrseeliaslilgidanlsal t hat
the hernetically seal ed package can be easily inspected. " 110EC
2002 -31- pGkAkNBs,l. pAnheléed Whoich nspact ioagurf otoanyhei nibdetriscally
hernmetically seal ed package 3 in which contents 1 such as electrically
conduct i ve ihlsuild tahgpowtlelm or 2f oogi Hr e bever&shaodritrarece| eakvindl | ythe
insulating film2, the nethod conprising steps of . putting a single
el ectivode 9n@ekictedntobheat vebtapenoWBEPLt teth aaksoihachi ghe vidid agestpower
supply 6 into contact with or \1 proximty to a side face portion 31 of the
herneti cal Isgageal edrpaskage 3 so that the contents 1 in the hernetically
seal ed package 3 are electrified; then, grounding an electrode 5 put into
close contact with orrheppbsett X ntbidh et e iddapeatisonabpaesimpiaridlgn 3a
of the hernetically seal ed package 3; and detecting a di scharge current
fromthe i ngpeed obo@hj@Rtiaiped A Iaqg.0 Aafirbyidetectaaby pisulodteiraf the
hernmetically seal ed package 3. 2. The nmethod for inspecting a hernetically
seal ed package. 2gcodli ffhrieneddionel, ittt g ddtgle vl Inagel romertesuppl y
6 is a DC high voltage power supply and the electrode 9 derived fromthe
vol t age outfilin)t epaicAahing hdea hirghhunolficade ipowes suppkyléyés b wedeattri cal
conductor. 3. The nmethod for inspecting a hernetically seal ed package
accordi ng trheC @l szroaderei tot e hpgh vieltoagelpevercaitElty 6its awdC hi gh
vol t age power supply and the el ectrode

inspection-object portion 3a 1is made of porous conductive

rubber, and a slit of such a specified shape as to be able to
pinch the inspection-object portion 3a is provided on one side
20 on the center line. With both sides of the slit opened, the
inspection-object portion 3a £s inserted into the slit so as to
be pinched therebetween. The inspection-object endportions 3a,
3a, which are heat sealed portions on both sides of the

hermetically sealed package 3, are pinched by the both-side

25 electrodes 5 in close contact therewith, respectively, where the



11 DEC2002-32 4 derived fromthe voltage output termnal of the high
vol tage power supply 6 is a support electrode for the side face porti BEC A1)
of the hernetically seal ed package 3. 5 4. The nethod for inspecting a
hernetically seal ed package according to Claim1 or 2 or 3, wherein the
electrode 5 is electrically conductive rubber or electrically conductive
plastic which is forned so as to be clesely contactable with the

i nspection-object portion 3a. .AF. AN2. A3;fE AF{Y. A .A|.A;

@. A2. AF{ Y. Ah9. Al . A2. AFN2. A32. AFI . Al l . A i

N. AaE. Aa2. AF@ . AF. AF, . AY9. AY. Al 9. A. AF, . AYhE. AY. A3. AYN. A&DV={ <6p;

/| wr mhc”Y] edpcakodbed] eakbcadatd o ta]arad cahvabtahgdjealicwllcahca]admsa) cal ¢
aJca] ca] ca] ca] ca]ca]ca] ca]cTa] c<a] ca!/uil;l

3Fz{ 9x| wr ntfo*YLba] dateat tarh caf qalrda]lced,calscahcaheafcn¢cal ca] xadnyal«en]ica) ca]
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! 1k"]\I (g~7t1}xsnid_Z]]ca] ca]ca]ca]c
a] ca] ca] cakad] Talbaledejctalicallcajrch]cacé ezl vapclajanat ba pboabaa] walncialaoal cal ¢
a] ca] ca] cal lacnb@-1 7w<KP 7 o

"THITTRYMMY x>§nitdgzp¢ch]@}a]ma:]t:a]e:a]cn»ae]rcas]l@@]lqapca]uca}]leal]e@étax}@as]ira-:] ca ca) ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! " #Z###] $$9Y Y BOREB&EL &F ' ' " (" (
(()])B)) * Thur* * ix ks niciIaad] calikta] tiad caich] cdkea] qac])r:]aicma] x| Ccafcadmza] cajc
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca! *: +y+++", -] - AM

0x000011; inspection-object package 3 so that the contents 1 are

21 222&3" 4e444} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c
a] ca] ca] capealbealcabaabead ciel gl el ealealca) 6@ 4486508] 69 60666 GET ikt 48588
8)9h999: J: t: :}xsnid_Z]]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca] cal ca]
cal ca] ca] cabtaheal ]ca]:@a]ﬁa]ﬁa] 6] caf el adl-¢3] 6a] €2d wiird B is connected

---------- <l <><==>7@B @ @ @ @ AoAt AAA} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ¢a]al cahtcateah§ akehkahedalcansdhealpaluiricen] v caboa] calaajcal cal
AA5BvBoCCC1DI DDD- Ei EEEIi FFG*Gner GGG HNHHHHI M 111 *J} xsni d_Z] ] ca] ca] ca] ca] ca] ¢
a] cajoa] cakoakealcal erlng] enlcajrat ka] ted € ajord oB)ica] ] caenlvwealrcajea] caj ¢
a] ca] cal *InJJJ! KcKK) LuLvLLLLL9M MVIVN] NNNOTOOOPTPPQRYRRS} xsni d_Z] ] ca] ca] ca] ¢
a] ca] ca] capeafhalga]aalealtcad cad €af ea]irntrajfeakealing]eaedmslan] cayadlical ca] c
a] ca] ca] ca] cal S&S+S$T2Tf TTT* U UUUVPVWVWLWAKOXXXYYYY Z[[[2\\ >] M | w mhc”"Y] ca]
ca] ca] ca] calieahaape”aheakna] cakeakeahrakna] pakeahca] o] ealsealealoralaa] cal ca
] ca]ca] ca] ca]ca]ca] cal M ]~ _" " aFbxbbcccccdXdddef F ] fffgVvggghThh}xsnid _Z]]c
a] ca] ca] capeaheaksalaakea] vakealied] 6al eakcakeal Gakqakcalalicalcalialea] cal ¢

aJjcaJcalcalcalcalcalcalthiiiiiij]j jjkKklll]moooohoocqqgrs#ttttt{vqglgb] X c
a] ca] ca] calisapealeahcabsatcalcaloalcalisabheat ealLalLal calsaleal galeaiscal ca]
ca] ca] ca] caU] ca] ca]ca]cal't uuvvbw( xx*y yayhyiyzy{yyyyyzYzhznzn{{]|]|}Y}}~

~B~| 1pxsni dré] heatcajral gat sapcahea £Ha]wa]Laxll«en] cal cal ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca! | ~~@@ 7xy6j -HA } xsnid_Z]]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]ca] ca]ca]ca]calc
a] ca] ca] ca] ca! "y{YgV-3BCm pp<} <} xsni d_Z]]ca]ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]c
a] ca] ca] ca](eahfplleakga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <y!c9z% |
/ 0} xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] calea].ca] siadwlCah8s in which the hermetically sealed

2wy" d{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caheakga] Gajiea] cadsedl €a] cakaah? @M \otek&auddgd Worheh¥] callfeca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] @@kﬁm@tiagﬁf?\@@&%d wichwmbct g eadd cal eakcakeahgadical ealweiajrcal cal
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cabv~" Bl

, 109 () - &bOUBpOYrtioA8%E (dhe dWEer(ds & tiOUKI1Y) bSund as in Example 3,

, &F*1098%& ()-={1 K-$: 1109 ()-":1109%& ()- '10%& ()-I &10%& ()-Y

109&' () - 10%Rel -t AOUR{) c56P¢[RS 1 ed package 3 is inspected for pinholes
10Y9$109&' ()-5M 10%&' ()-3M 10%&' ()-!nY/ $10% (& ()-' z#109%&' () - Y&S$10%&' () - nN
/M 10% U&' (hith1O%ondsh (i yhMd0%d& (n, 10Ps U&'sk) - @83 es which may occur

to the electrically insulating film2 will be concentrated around

25 inspection-object portions 3a, 3a at both ends which are the
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tightly bound portions of the hermetically sealed bag. The
electrodes 5, 5 to be put into close contact with the
inspection-object portions 3a, 3a at both ends, which are tightly
binding portions, are cap-like ones made of porous conductive
rubber, and put into vuse by being pushed into the
inspection-object portions 3a, as in Example 3. The both-end
electrodes 5, 5 pushed into the both-end inspection-object
portions 3a, 3a, respectively, are connected to one connecting
terminal 5a. As the electrode 4 to be put into contact with the
side face portion 3, of the hermetically sealed package 3, 1is
used a support electrode 4 having a circular-arc inner surface
so that the cross section of the support electrode 4 corresponds
to the circular sausage or the like so as to allow the side face
portion 3, to be placed in contact on the support electrode 4.
A lower portion of the support electrode 4 is connected via the
lead wire to a high-voltage output side terminal of the AC high
voltage power supply 6 with output-side one end grounded.
When the hermetically sealed package 3 in which the
contents 1 such as fish sausage or the like are hermetically
sealed is placed on the support electrode 4 having a circular-arc
inner surface, the contents].é;e electrified positively (+) and
negatively (-) alternately through the electrically insulating
film 2 by varying high potential of the AC high voltage (e.g.,

5 kV AC) applied to the support electrode 4.



3dEVK@M 1.0 0
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<Kuj @1 10! & 109%& ()- 10'0 10' 0 10' 0Y: %4.0% 0&' ()-&6 "10% 0& ()- 4
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109s$10%& () - 5L! 10%& () - 39! 109%& ()-!s/s$10%& () -- L! 10%& () - *%rmIB0REBEIEVK
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1109 ()-'! 109 ()-! 109%&' () - SE10%&’ () - &@L0% ()-B& & ' "' " (" (dEVK@M 10!
10! 1 10%&' ( )adtected.
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SH=M 10 10 :

10 (Example 6)

Fig. 6 shows a case where the hermetically sealed
package 3 is a retort food in which the contents 1 such as curry
or cooked rice are hermetically sealed with a plastic film 2 with
both ends heat sealed as in Example 4, and where the hermetically

15 sealed package 3 is inspected for any pinhole with respect to
vicinities of inspection-object portions 3a, 3a which are heat
sealed portions at both ends where pinholes would be
concentrated,

The electrodes 5, 5 to be put into close contact with

20 the both-end inspection-object portions 3a, 3a, which are heat
sealed portions, are made of po—rous conductive rubber, and a slit
of such a specified shape as to be able to pinch the
inspection~object portion 3a is provided on one side on the cen‘ter

line, as in Example 4. With both sides of the slit opened, the

25 inspection-object portion 3a is inserted into the slit so as to
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10ii ! 110%% Ghe size of the side face portion 3, of the retort food, and
a lower portion of the support electrode 4 is connected via the
lead wire to a high-voltage output side terminal of the AC high
voltage power supply 6 with output-side one end grounded, as in
10 the foregoing Example 5.
When the hermetically sealed package 3, which is a
retort food, is placed on the flat-shaped support electrode 4,
the retort-food contents 1 are electrified positively (+) and
negatively (-) alternately through the plastic £ilm 2 by varying
15 high potential of the AC high vcltage applied to the support
electrode 4. After that, a lead wire 8 is connected to the
connecting terminal 5a and then grounded, and a discharge current
flowing through the lead wire 8 is detected with a discharge
current detector as in the foregoing Example 2.
20 By this discharge current detection, the presence or
absence of pinholes in the vicinity of the heat sealed portions
of the retort food 3, which is the inspection-object hermetically

sealed package, where pinholes are most likely to occur can be

detected.
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&Suj _@ 10i i pSfl0 ()and0 pinholes can be detected without errors
independently of the atmosphere during the inspection.
In the above examples, in the process of electrifying
the contents of the inspection-object hermetically sealed
10 package 3 by using the electrical conductor 4 as an electrode
derived from a terminal with a voltage output of the DC high
voltage power supply 6, the electrical conductor is connected
to the negative (-) side of the DC high voltage power supply whose
positive (+) side is grounded. However, it is needless to say
15 that the electrical conductor 4 may also be connected to the
positive (+) side of the DC high voltage power supply whose
negative (~) side 1is grounded, by which the contents are
electrified.
Furthermore, 1in addition to the aforementioned
20 examples, the method for inspectinghermetically sealed packages
according to the present invention can be applied to injection
solutions or ampoules of internal medicine in a similar manner.
For example, with the main body portion of an ampoule placed on

a support member having a circular-arc inner surface, an

25 electrical conductor derived from a DC high voltage power supply
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5 having a circular-arc inner surface, an AC high voltage derived
from a high-voltage output terminal of an AC high voltage power
supply is applied to the support electrode so that the contents
are electrified positively (+) and negatively (-) alternately.
After that, an electrode is overlaid on an end portion of the

10 armpoule including a neck portion where pinholes are liable to
occur. Then, the lead wire derived from the electrode 1is
electrified, where a discharge current from the ampoule flowing
through the lead wire is detected, by which an inspection for
any pinholes can be achieved.

15 In the above examples, a lead wire is connected to the
connecting terminal of the electrode that has been put into close
contact with the inspection-obiject portion, and the lead wire
is grounded, where the pinhole inspection of the inspection-
object portion is carried out by detecting a discharge current

20 flowing through the lead wire. However, it is also possible
that, depending on the high voltage used, an end portion of the
grounded lead wire is put into proximity to the connecting
terminal of the electrode that is in close contact with phe

inspection-object portion, where a pinhole of the

25 inspection-object portion is detected by detecting a discharge
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According to the method for inspecting hermetically
sealed packages as described in Claim 1l of the present invention,
5 in the pinhole inspection of a hermetically sealed package in
which contents such as electrically conductive fluid or powder
or food are covered with an electrically conductive film, the
contents of the inspection-object hermetically sealed package
are electrified with an extremely simple means of using a single
10 electrode derived from a voltage output terminal of the high
voltage power supply and putting this electrode into contact with
or proximity to a side face portion of the hermetically sealed
package, where any pinhole in the inspection-object portion is
detected by detecting a discharge current from the contents only
15 when a pinhole 1s present. With this arrangement, the
hermetically sealed package can be inspected for the presence
or absence of pinholes effectively with simple means, in
combination with the inspection of the inspection-object portion
at a site where pinholes are most likely to occur, while fully
20 preventing the occurrence of any misoperations, and without
being affected by the atmosphere during the inspection such as
humidity or floating fine dusts, as would conventionally be
involved in the pinhole detection by the magnitude of the current

flowing through the inspection object with the use of a pair of

25 electrecdes and with a high voltage applied thereto.
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1098 () - <y!ekBLy@fying the contents of the hermetically sealed package and
5 can be put into contact with or proximity to a side face portion
of the hermetically sealed package. Therefor, the contents of
the hermetically sealed package can be electrified with an
extremely simple construction and with high easiness and
operability.

10 According to the invention as described in Claim 3,
with an AC high voltage power supply used as the high voltage
power supply, a support electrode is used as the electrode for
electrifying the contents of the hermetically sealed package,
by which a discharge current derived from the contents that are

15 electrified positively and negatively alternately can be
detected with stability. Still, it never occurs that
discharging beccmes difficult even 1if the inspection is
repeated, so that the need for an expensive rectifier device for
converting the high-voltage AC current into DC current is

20 eliminated, allowing the product to be offered inexpensively.

According to the invention as described in Claim 4,
when the inspection~object portion 3a of the hermetically sealed
package where pinholes are most likely to occur is constant in

shape because of mass production, the electrode made of

25 electrically conductive rubber or electrically conductive
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O portion by using its elasticity so that the hermetically sealed

package can be easily inspected.
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"Defauﬂt Par agr aph Forft prethod for “inspecting, for any pinhole,  a

| S A et SR e

u(xhz} pi@c¥iRB 11y conductive fluid or powder or food are covered with

an electrically insulating film 2, the method comprising steps

-

of : putting a single electrode 4 derived from a voltage output
terminal of a high voltage power supply 6 into contact with or
proximity to a side face portion 3; of the hermetically sealed
package 3 so that the contents 1 in the hermetically sealed
package 3 are electrified; then, grounding an electrode 5 put
into close contact with or opposed proximity to an inspection-
object portion 3a of the hermetically sealed package 3; and
detecting a discharge current from the inspection-object portion

3a to thereby detect any pinhole of the hermetically sealed

package 3.

2. The method for inspecting & Thermetically sealed
) package. according to Claim 1, wherein the high voltage power~

supply 6 is a DC high voltage power supply and the electrode 4

derived from the voltage output terminal of the high voltage

power supply 6 is an electrical conductor.

3. The method for inspecting a hermetically sealed
package according to Claim 1, wherein the high voltage
power supply 6 is an AC high voltage power supply and

the electrode
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4 derived from the voltage output terminal of the high voltage
power supply 6 is a support electrode for the side face portion

3, of the hermetically sealed package 3.

5 4, The method for inspecting a hermetically sealed
package according to Claim 1 or 2 or 3, wherein the electrode
5 is electrically conductive rubber or electrically conductive
plastic which is formed so as to be closely contactable with the

inspection-object portion 3a.



