-4 5 M 1443 METHOD FOR | NSPECTI NG HERVETI CALLY SEALED PACKAGES 9 TECHNI CAL
FI ELD 'The present invention relates to a nethod for inspecting conpletely
hernetically seal ed packages, such as food and nedi cal consunptiqr 00
‘articles, for any pinholes. BACKGROUND ART Today, hernetically sea é&“ﬁ
packaging is used in a variety of comudities*i'ncluding food and nedi cal
consunption articles such as physiological saline to keep their contents
in a sterilized state. In the case of food, the presence of pinholes would
cause the contents of the package to contact the air, resulting in
deterioration or rot. Also, in the case of nedical consunption articles,
for exanple, transfusion bottles, the presence of pinholes would cause
cont ami nati on orMHETR iFRRtINGPECEHNS HEFMETIGAGILY SEAJEEC tHAWKAGHES t hese
hernetical ly seal ed packages is of great inportance. Conventionally, this
pi nhol e i nspection would be carried out in. the follow ng nethod. That is,
because a hernetically seal ed package does not allow an el ectrode to be
penet r at ed THERE G0 FIESD exanple in the case of food, a metal pinis
stuck into a conpl eted package and taken as one electrode so- as to serve
as an opposed el ectrqde to_an gxternal gl ectrqde set in contact with the
package. In this state, WETR"B hiYh'oFtdye $&t §&t waermetHeod wf or

el ect r odes 1nERE hdngetdormilieyedyalhed meddkadd yi seailskcpeckdigss, psabel ass and
after the ifBspeehidoRedabylpPL8ASLE i C I in,a_different
process. However, this inspectio%t%%fh%ggﬁggéiégké¥d%ggbégﬁh?%ﬁ?‘the

I nspection 1 5 AUG 2003 process would be conplicated, requiring a
s‘sequent BACKEROYND ART |

Today, hermetically sealed packaging is used in a
variety of c¢ommodities including food and medical
consumption articles such as physiblogical saline to keep
their contents in a sterilized state. 1In the case of food,
the presence of pinholes 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 packages is of
great importance.

. Conventionally, this pinhole inspection would be
carried out in. the following method. That is, 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 as one
electrode so as to serve as an opposed electrode to an
external electrode set in contact with the package. 1In this
state, with a high voltage applied between the two
electrodes, the hermetically sealed package is inspected for
pinholes, and after the inspection, any pinholeg are
hermetically sealed in a different process. However, this

inspection method has had a drawback that the inspection




-of closing the pinholes. In order that solve this drawback and to allow a
pi hhol'e inspection to be done without damagi ng the conpleted hernetically
seal ed package, there has been provided a method for pinhole inspgal;am)
for-exanple, in which a food is sandwi ched between a pair of el ectrodes
and a voltage is applied between both electrodes so as to give a |l arge

di fference between capacitances that are forned between the i ndividual

el ectrodes and the food, respectively. Then, a current which is generated
by a spar k thetassen wand.dfbet hmmﬂheﬁtreaﬁes:eaﬁﬂrtﬂﬂ@ f20diHs%

whi ch any pignhgl g ;is t‘iix%t ?(itn%glgor exanpl e, Japanese Patent PuBT | ca‘%gl/on
SHO 50- 6998). V\hen esence or absence of any pinhole is detected by

detecting a current generat ed by a spark as described above, it would be

the actual case in tEMﬁbﬁﬂerFmE@tlQahvéﬂE%A%h%ﬁdﬂﬁ%dyfﬁﬁwcgdoﬁ §Q@£Q§e Of
pi nhol es i tec chang nitu of, the detected current n
this case, Elﬁﬂ%ﬁ t'L%gg%y:é:gOzraln%err% et Wé’%g?%‘?:eﬂtaméﬁlﬁﬁeth&elc@@ﬂl@ﬁ%l nt
due to sonﬁ‘emﬁltetéﬁéémf shahedi tgatah@lget enpeeee urleason Helee p@ricpliddd®es a0f

the i nspecihkeho@bjfest pERhoNR! |1r.%§3é‘dtqfi‘5d ”thf:.l rl%{aqlh’ﬁ[es ofn LR LLKS, f\moLdCh 's

the at rmsg;hergnlda tgxfad % %ect i on. sult decr'si on” as

presence of —absence pioAored (‘?‘Olﬁad"?ﬁcﬂ Kol 5 toerded omd %oﬁ@ié?génsssuch

as a deci sfBRldedt heeprvesendwWf = lepitmiodles nebw adstendididrd he absepee of
Jigr ge

any pi nhol @i rEuethes, baenleghnﬁaga@ﬁ%n\é@ t%@l%tbeéﬁf % auget “Q%eﬁ' GC%OO'GS

t hat sandWLc sea e a
di fferences %"%@Hégngﬁﬂf rP §i Sﬂgdof rﬁﬁeeéFéb’FﬂVcal | Thémsukat i ng

@ m of theurtientemihdah ylsegbadrpaeklag:ty sa tdpairkpibdobasn werkd & gRde,

tWis resuléiagridadst sRAeRRY BhokiNgs eastog: BhNhe) egn I 5,4 SAURIDS ;.
detected (for example, Japanese Patent Publication SHO 50-
6998) .

When the presence or absence of any pinhole is
detected by detecting a current 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, there may arise an error to the current at the
detection point due to some influence of humidity and
temperature on the peripherxies of the inspection object as
well as floating fine dJusts or the 1like, which is the

. atmosphere in the inspection. As a result, the decision as
to the presence or absence of pinholes could not be free
from misoperations such as a decision of the presence of a
pinhole notwithstanding the absence of any pinhole.

Further, applying a high voltage between the two
electrodes that sandwich the hermetically sealed package
would cause potential differences to concentrate to weak
portions of the electrically insulating film of the
hermetically sealed package so that pinholes would be made,

thus resulting in a tendency of increasing pinholes. This




.t endency woul d have an adverse effect on the inspection package, as a

frurt her. probl em The present applicant has previously applied an invention
with an aimof preventing the occurrence of msoperations due to ?g N0
‘atnosphere in the inspection. In this nethod, while a herneticaJIt g%led
package the contents of which, such as fluid, powder or food having

el ectrical conductivity, are coated with an electrically insulating film
is placed on a grounded support electrode of a specified configuration, a

DC hi gh votén@éents alliEdhabet waen 2R rSePPeftest el OQQeangnQ?es‘:gg rode

put into cl o]%ae cont act tg?or 0 sed proximty to an 1 nspection- o0Dbject

end porti diot2%fe %%r?m‘%linf: Yy %’gg?ﬁfd"package so that the contents of the
hernmetically seal ed package are electrically charged via a pinhole, if

any, present at the h@sg@%tsigl - ohj .t T t l.eci r gde put
into contact wifh trﬁe, inspecet ?Qg%%olgfie%%ggnggsor |%‘F\l$§gl ou%&é ,Eé where a
di schar ge TUFFEMOR r oth tthe Sths Bl | BA- oBFB¥ENEBRAS pbREi oPCFerreneet edf by

whi ch t he wirssmataniombséneetof tary atpioypdiea«of i hehbenmebeealiby: seargd
package i s e Ja Pat e 1 |.ons S., HEl.L 8-53816,_and HEI
10- 158569)1'%&0 E&s‘?ﬁl—éoéhi g@?g?ﬁodghaggl{r@gg&fg%g&sist?llglgetdo £A9 g%re\?gﬁt t he
occur r encé& Vit GHsopLfatWAth mi £REHt dei Aguidhf ceewdedy athefardosipireiegi n

the inspecliesrt sitdl agondugkdiviyyandatenuesatdd ewi&“ﬁaﬁr,eﬁé&f@ém has

has been SeKBRT SRod iRt i SIRER ML E SR SR LA T SCP of

the prese SPRfehAtLEEn sanfimpattciant oaprli dulgin apfitegent isetdppl fed

!Qpect! n@perwraimetheal dypsend ed1patkade Wangh et Bodcakbaws phPe into

' peCt'OQ:lto%ebecgﬁQéglyeai%t %xfu éggéeél rigg‘lc)g:r:lmity to an inspection-
object end portion of the hermetically sealed package so
that the contents of the hermetically sealed package are
electrically charged via a pinhole, if any, present at the
inspection-object end portion. Then, the electrode put into
contact with the inspection-object end portion is grounded,
where a discharge current from the inspection-object end
portion is detected, by which the present or absence of any
pinhole of the hermetically sealed package is detected
{(Japanese Patent Applications Nos. HEI 8-53816 and HEI 10-
158569) . '

Using this method has made it possible to fully -
. prevent the occurrence of misoperations without being
affected by the atmosphere in the inspection such as
humidity and temperature. However, the method has still
required a sequence of inspection procedure.

The present invention has been accomplished in
view 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, which method is fully prevented from occurrences
of misoperations due to the atmosphere during the




-procedure, which nmethod is fully prevented from occurrences of _

m soperations due to the atnosphere during the 15 AUG 7003 i nspection, and
further which nethod never causes pinholes to be made in theluyﬁmmﬁﬂﬁl
“seal ed package even if the electrically insulating filmhas weak portlons.
For this nethod, the hernetically seal ed package 5 to be inspected can be
exenplified, in the field of food, principally by cylindrical-shaped
packages such as sausage herneticallyffealgd anddpacragﬁd {n U?IT plﬁces,
and besides, retort foods packed in a flat bag nmade of plastic film In

the field o’rnﬁ%ﬁ?Eh?“coﬁ%'rrﬁﬂr&ﬁe&r el s, meHeOhePREET caRPFES0 Riohiodes
package cantbebexemgid fiedthyg biecrmétﬂrceaalyatsgmsedsmkaafe tewdsf ugi @pebl ood

and bl ood pé?é@g§1ﬁ£ﬂi%'fﬁ§bi{k %QQ|tP%n to transfusion

agents, such as yS| | ogi C |ne or nger Sorat"en contained in a
transfusion, bottle af$s %@dé<ﬂeﬁh%%n|%b%shﬁﬁ@eth@®bkr|énalsdompgkagéor

preventi on o bent:ampm:tuamn @del He]t e&empaimadpf 1n': fteueCOftlI@It% 809ueolba
t act thy i si.stance_el.ectrif
contact w Stl}fégy ﬂldﬁ%ic%ﬁ -sha EQB %c &ﬂ&? ?ﬂﬁth?nﬁFE age

fluids such as er can also
her neti cal | ye%%%@e%ﬁbla%k%%%a# rARthiRarkamed wammcu ®iscesonaad besddesi ve
mat eri al sucdt ast cHhokesl pBCEedoinsalEdaﬁabbgrmbﬁénoHOwQ%@th% rengeti gl |y

I t . of n_as
E?%'cﬁ%stEa&é’Tﬁ%é%%E%f“%%ﬁi}&ﬁ?%%%& P a8 Bk aua rho hhode BEAEE L he
preset i mMRMEDIPIFIRIYR N %t?ﬁﬁi“ﬁldrf%%ﬁé’cthlwg?daPif@@ﬁ%ftarcgahbysusbal ed
package, ccnmrlts:argsﬂmmemﬂdafd ehaCtbnb&dnngaer@éW&idr&%lﬂrﬁécﬁe@heda

I cal conduct.ive fl
Bgasggeo? } %?ngre ere édﬁﬂ% ogﬁ é ec?%%%§f$yylnstﬂ%ﬁlﬁ§ PlFﬁ1zaBy
putting an PrR{¥Q ?%‘é?ajcoﬁéﬂl&PSr A n&ﬁﬁﬂ?rassﬁ@@@%cﬁﬁbﬂélmdalpilal 2
transfusion bottle also made of plastic as the inspection
15 cbject for prevention of contamination and deterioration of
the contents due to contact with outside air via pinholes.
High-resistance electrifiable fluids such as distilled water
can also be inspected.
Furthermore, hermetically sealed packages in which
20 a particle or powder conductive material such as cooked 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 -

25 In order to achieve the above object, the present
invention provides a method for inspecting a hermetically
sealed package, comprising the steps of: electrifying a
hermetically sealed package 3 in which contents 1 such as
electrically conductive fluid or powder or food are covered

30 with an electrically insulating film 2 by putting an
electrical conductor 4 namely a single electrode of a pair
of voltage output terminals of a DC 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
35 contents 1 in the




.of valtage output termnals of a DC high voltage power supply 6 into
contact with or proximty to a side face portion 31 of the hernetically

seal ed package 3 so that the 35 contents | inthe 4 1 5 AUG 10ﬂ§ G 2003
‘hernetically seal ed package 3 are electrified; then, putting a gl”ec?rode
5 connected to a grounded grounding wire 8 into proximty to or contact
wWith an inspection-object portion 3a; and detecting occurrence of |ight
or/and noi se due to electric discharge that occurs in a presence of a

pi nhol e at hdhgedNsPEGH | Q1Y i o, t.her gby. detect any pinhole
of the hernget I%%‘-} ga%l ewac%ce]&%é Agrharse?eésluefcgtlgjf Jt%‘?'s,tmn Pheting
el ectrical %n_ 1070 % X Wtferdorﬁqr?e%ql‘&yéi cnputdirg wiad ®fitbe DC
hi gh fvol tag@tbpmm Béstlzplqg Gt?]cblStzmlﬁ Mlﬂ}tﬁ cant @ggp\é’d:rkﬂoﬁr‘ogﬁQﬁmﬁ&tiég t he
side face portighg ] c segal ed. . package 3] the
el ectrical Iy ‘conduct ﬁ\gecgoﬁ?e?\){s Eélrieﬁ'ct eoghiFﬁBFi & Ias"%e%‘l)b’éie p&tieagec 3
are el ect rifFi%F S Aifcharore that wesiurisvénpet prteiseincsf dthe RG ridghe Vol t age
(0.6 kV - 3he kYhspephied-bpithe eLgstibgal 3gonduct 4.1.causjng negative
(-) ions o?ipﬁzlhiltei e %g) Lons %o b% gener at gd. Nextg%rée ﬁe e%te‘%tr 0?&}”%
connected to the grounded*egP&aadridYweralsd Prckaggr3.in the presence of a
pi nhole at the inspection-object portion 3a that if negative (-) ions are
generated within theagont eats$1% oehenigoath, igns,, _are.concentrated to
the pinhol g, err.tvhzqt %%rﬁ)ogtiveog) %gns é?le%geenéa(ri%tcggl\ﬁiatlhicr?“%ﬂr‘]l‘&tor
contents 1. the Postt ( %‘e VoS a8re LHRENt FarRimad ofe Wimhbe hiwter e
electric HPdthaegpowerusspbdyweenst hati hepectbABaeb] @8k nPakt E%x%?hi d
t el ectrede Bheonigd e¢al@ t nded ggounding wWre . 8 through_the
ﬁhol e. This, discharge wll c%ﬁg_%{(?#g%tel %’?/;Hr]l‘jge nglle@e[%&oﬁél en8Fat&d and
the |ight B??léﬁa‘?n rsetBgn €lectrically conductive contents 1 in the

hermetically sealed package 3 are electrified to a negative

or positive potential Qf the DC high voltage (0.6 kV - 30

kV) applied to the electrical conductor 4, causing negative

(-) ione or positive (+) ions to be generated.

Next, as the electrode 5 connected to the grounded
grounding wire 8, it occurs in the presence of a pinhole at
the inspection-object portion 3a that if negative (-) dons
are generated within the contents 1, the negative (-) ions
are concentrated to the pinhole, or that if positive (+)
ions. are generated within the contents 1, the positive (+)
ions are concentrated to the pinhole, where electric

. discharge occurs between the inspection-object portion 3a
and the electrode 5 connected to the grounded grounding wire
8 through the pinhole. This discharge will cause light
or/and noise to be generated; and the light or/and ﬁoise can
be detected by the sensor 7. By this detection, it can be
detected that a pinhole is present at the inspection-object
portion 3a. :

If no pinhole is present at the inspection-object
portion 3a, there will not occur electric discharge, so
that neither light or/and noise will not be generated,
Accordingly, the sensor 7 will not be activated, which




.be detected by the sensor 7. By this detection, it can be detected that a
pi nhote is present at the inspection-object portion 3a. If no pinhole is

present at the inspection-object portion 3a, there will not Ogﬁlat{u gh[ﬂctri C
*di scharge, so that neither light or/and noise will not be gen g .
Accordingly, the sensor 7 will not be:activated, which 15 AUG 2003 nekes it
possible to detect that no pinhole is present at the inspection-object
portion 3a. In this case, an optical sensor may be used with a view to

detecting hisghds whi chokgiblie ke generate e di scharge, a_noi se sensor
may be used with a t\?i ew 1Q detect] ng. no?gng\}ﬁ cﬁ%’%“%qge b BEREFNTeF by
the di scharge, “antd BorHP AP T e #OEkiBr 38nd 18 hbisecsensornmepthiecalked
with a vieWenseteny iy betd withht andwaisedefét 1h¢ £hSALT Qfg is
al t hough- & 11981S LTS +Qf |, e¢t.r.o ltable for the inSpection- object
portion 3a, F@;e 50SSi blt%,d_il?”i éc‘hé’f ?cg%;&g/%ér?%’eﬁpl%?/l%% EFESEON CBRYy be

conduct i ve¥§FfEsh &f ¥PE¥t r FPal Peteshduct | weigleaswhdchi i Her . tBhi e

el ectri cal bpneamtect ibge thaishi ssharoes! Gplr 8D MYCHE 491 TBC. L Actyl i c
fiber inpr ggr}@;i%c% V\%égsogogg? 1 xi de. Thi.;hel ectrically COI’ldUCFI Ve h
enpl oys plastic TiDer as ite base nater Al delhgWssFt deFeiimgoboth
rigidity s6lg8tngnd godseage the inspection object, lending itself to

extrenely advant ageous use as an el ectrode when its brush shape is forned

in accordance with the i r@_g)ect ';on ogjreect. Al so, it is advantageous that

the step of detecti n% t he'pr ESEREECHE abseddéhorgfeneraiven dommghbic! ue

to el ectrielarsendege swttabbzufeor nthae iprsgsantionioledi NPk 13y t B

|ﬁpeCt|0naﬁ@J s NP ONia iS5 BrFLRR iU to employ an electrically
conductive brush made of electrically conductive plastic
fiber.

This electrically conductive brush as an
electrode 5 may be formed of acrylic fiber impregnated with
copper oxide. This electrically conductive brush employs
plastic fiber as its base material, being soft in terms of
rigidity so as not to damage the inspection object, lending
itself to extremely advantageous use as an electrode when
its brush shape is formed in accordance with the inspection
object.

Also, it 1is advantageous that the step of
. detecting the presence or absence of generation of light due
to electric discharge that occurs in the presence of a
pinhole at the inspection-object portion 3a is a step of
letting light emission due to the discharge incident on a
photomultiplier tube 7, via an optical fiber 71 to convert
the light into electricity by the photomultiplier tube 7.,
and detect%ng the electricity by a detector 7,. By doing
so, even with a weak light emission due to the dischargé,

the detection can easily be achieved.

In such a case, it is advantageous that the light
emission due to the electric discharge is let incident on




--lettiing light em ssion due to the discharge incident on a photonultiplier
tube 72 via an optical fiber 7;L to convert the light into electr|C|ty by
t he photorultiplier tube 72 and detecting the electricity by a g Eg@ﬁr
"73. By doing so, even with a weak |ight enission due to the di 5o

the detection can easily be achieved. In such a case, it is advantageous
that the light em ssion due to the electric discharge is let incident on 1
5 AUG 2003 the optical fiber 71 via an ultraviolet-transmtting,

vi si bl e- abshe pt bpnli:ailt eEikér By,dokA@ SQn eventidvibfer rgft%ﬂilgz't ggt
e

that |ight &l ect e_light m ssi on can easl
by det egtl nig }B]?é %p%w Gt ef? ﬁgﬁg g'gnera%éfd %91’(‘He %ﬁ’scﬁé{’ﬁg’e pheneRenon.
In additi C%nlépﬁpcbrlghbethﬁttﬂughuﬂﬂswha&draaldbeéctay&hé(ﬁf§§t|y
transmt tém&gghéguga ﬂungég us re ep on the

§ en1€§¥on %ue to t é&%Iec?glcggg ﬁé?%e ﬁ%@l%e | et

ci rcunst an

i nci dent on- T ?ﬁy%éﬁ?%a?aY?b%?n?iaE?g VY Eh?rﬁ@?@hé?getP@ﬁ@mmﬁnqu} In
vi si bl e- amﬁﬁqnlqm,fahtemmiﬁaMfoﬂEruV;raua@I%ulggnV@Igfggighggrg§ﬁﬁgt

gl ass 75. By &loinp, sprané,ﬁamghg@é&%@ 88,4 aspectieq- obi ect portion 3a

I's annular or other shaped, u5|ng travi or et *°F ansm tting,
vi si bl e-absorption filter 74 and an ultraviolet-converting fluorescent

glass 75 both of whiRrtigcae Wiad@péﬁdix@g C@Mertﬂé‘ecﬁfa%éﬁ%ﬂéegg[‘gt:hiﬂgfg
n the anmaar ofTseRbIn RS, o Withce FPEC i o AR Bevurred l Konvert
only uItra"\ﬂc(}Id@tntco@é’onéﬁ'{es ot dtced erfllﬂoteerd I7aghviant anf | mm&amﬂeltl-ght
mhus taasishy tddbeGt t he Jiitakl- MEesiradn 40 BRI ER- DESERI PTLON OF IﬁE
NGS E'l%ra%;oﬁe%nc%gl[\r%@ %quntflqlloar%rs%rgn%hogqa d a;ls -exarér}),l edollnncinh Is%,
in the case where the inspection-object portion 3a is
‘annular or other shaped, by wusing an ultravioclet-
transmitting, visible-absorption  filter 74 and an
ultraviolet-converting fluorescent glass 75 both of which
are so wide as to cover the annular or other shape, it
becomes possible to easily capture electric discharge no
matter where in the annular or other shape the electric
discharge has occurred, convert only ultraviolet components
of the emitted 1light into fluorescent light, and thus

easily detect the light emiseion.
ERIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an arrangement diagram showing an example in which
the inspection method of the present invention is
applied to the pinhole inspection of a transfusion
bottle of physiclegical saline or the like, where
Fig. 1 (A) cshows a state of electrifying the
contents and Fig. 1 (B) shows a state in which the

pinhole inspection is performed;

Fig. 2 is an arrangement diagram showing another example in
which pinhole inspection is performed by detecting
light due to electric discharge after the




.-the inspection nethod of the present invention is applied to the pinhole

I nspection of a transfusion bottle of physiological saline or the liKke,
where Fig. 1 (A shows a state of electrifying the contents anyl5miug.2008
"(B): shows a state in which the pinhole inspection is perforned; Fig. 2 is
an arrangenent di agram show ng anot her exanple in which pinhol e inspection
Is perforned by detecting |ight due to electric discharge after the 1 5
AUG 2003 40 electrification of the contents of a transfusion bottle of

physi ol ogi cal sal idlee@rifiecddie BEg. tBei Sc@ik &L ¢ anggirent gkggrs?m of
electrification of tﬂ;_ Qﬁﬁtﬁ?ts i.n t.he cg;g,mhere a_sausage or HE1PPke
with both ends ti gty SAMPNELINSFCRed SPdinepiathdtes Lifey. 4 is an
arrangenmenfidi agr dm ofn ehecangénadt | dhagtamhef cdricntiFidadig, casecphere a
food contained in theals seal b C retort. food is_i ected for

pi nhol es; Fig. 5 icgmn arsr asgeﬁgﬁt |§ééjrglrﬁ%?r? t%e Scaéfsséa%e?zé B%Ee é}f"gﬁol e

i nspection is perforifed Ratter ¥%e  &ichtdiv i daumh ofst hinspeceeds bbra

hermetically sealpgchheilgsgontai ner for pudding, jelly or the Iike, where
Fig. 5 (Ap{s$. agpkan vje ' a positiona rel ati.qnshi p anong a brush
el ectrode, a§n ul %Lrga\?ﬁolg\{fl-sgg}? rﬁ‘{s}e(rthtt tclplnagg,lta\‘/r? S?E| 51553511 G 1CA t¥r thRd an
ul travi ol et - conveFOMf§ntisuctesEBft Gfesswhnde R gfobd( Blontsahanedr iangament
di agram showi ng ahestatseaded Bagt BachnaBeclirc RIS ence Myerals 4op- -
contents, 2 ... eb(i%thgh%asl_ly insulating film 3 ...

Fig. 5 is an arrangement diagram in the case where the
. pinhole inspection is performed after the
electrification of the contents of a hermetically
sealed cup container for pudding, jelly or the like,
where Fig. 5 (A) is a plan view showing a positional
relationship = among a brush electrode, an
ultraviolet-transmitting, visible-absorption filter
and an ultraviolet-converting fluorescent glass and
Fig. 5 (B) is an arrangement diagram showing a
state during the inspection.

Reference Numeral:

1l .. contents, 2 .. electrically insulating f£film, 3
. hermetically sealed package, 3; .. side face portion of
hermetically sealed package, 3a .. inspection-object

portion, 5 .. electrode, 6 .. DC high voltage power supply,
7 .. sensor, 7, .. optical fiber, 7. .. photomultiplier tube, 7,

detector, 7a o ultraviolet-transmitting, visiblé—
abgorption filter, 7s .. ultraviolet-converting fluorescent
glass, 8 .. grounding wire.

A MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are
described with reference to the accompanying drawings.




.-hernetically seal ed package, 3,1 ... side face portion of hernetically
seal ed package, 3a ... inspection-object portion, 5 ... electrode, 6 ...
DC high voltage power supply, 7 ... sensor, 71 ... optical fibegAF2003. _
photomul tiplier tube, 73 ... detector, 74 ... ultraviolet-transmtting,

vi si bl e- absorption filter, 7.5 ... ultraviolet-converting fluorescent
glass, 8 ... grounding wire. A MODE FOR CARRYI NG QUT THE | NVENTI ON
Preferred enbodi ments of the present invention are described with
reference to the acc anyi ng drawi ngs. 1.5 AUG 2003 In the present

i nvention,, an el ect r?lggl_ I%ljléli n%tf%\agte’l@%g ffLP‘rﬁeﬂyﬂc\saoPh whith efeesrreealyy
conduct i verRRYRteHts 1faiMa Rer meitilal ¥hickal edepackagdly t axdisdudthspect ed

are cover ezbmmynte pl asdf ¢ HOr Hdraddd iefiidym (Healgcﬁs%é@éagﬁ ng t I"Eeo cot[;l(tFent S.
as ‘an _exanpre, a

Mor e specif] when the contents J. are fish sausag )

bag nade o]fd%n%/ Y eRE T CHTDITHRS PFVmJﬁ’% Bgé‘&.tlﬂft%? AliREEd oredilef 3% sh

sausage i 9398 aeptghinchetmagontieatsag is clipped at both ends by al uni num

wire and subjected to retort sterilization. Further, even retort foods

enpl oyi ng a bag of osite film{lam’ nate film can be the objective

hermetical |y seal ed 'FkkagBef it He2liXspabesd.they Anseptise 1 bage dfish

colrrposi telﬂausagmdesofan ngkamp land !aolll;e;g omaﬁenlegf Pgwﬁ5g@ém|§m@hlorlide

pol ypropylsane, es ng e ri,de_and. po r ene are
D upLhyesheteand ¥y ;rn(ti-:%Q r?g] PF 40 sausage égp%)p}él(ﬂcgg

used. On t.he th%r han?},&l n the case of tra usions  su a i cal
sal i ne ananitg‘ﬁe ag s &Gt 069, 16r AdPRefoAt bethl endst by pluwtinums peaid i ed
for i ndi viatdalsubdees edr e:w&edorandtb&&ﬂdeatgbﬁssf F‘Q&gﬁéﬂfr S_vélheé@t%‘}t
bl e. Fupbher ; 0 t 0 lds.of salid matters,
OF] Cafefovitl, SOMALIGT AR 20 Ll aRiaks “BiLal neen

Suc

swh as eL‘ectrlcaIy GO )
el ectricaPPy cdHlucPPi&chéVger iermetically sealed package to be
inspected. 1In this case, bags of a composite film made of

nylon and polypropylene, polyester and polypropylene, or
polyester and wvinylidene <chloride and polypropylene .are
used. On the other hand, in the case of transfusions such
as physiological saline and Ringer's solution, transfusion
bottles of a plastic specified for individual cases are used
and besides glass containers are also usable.

Furthermore, the contents 1 may also be fluids of
solid matters, such as electrically conductive powder such
as iron powder or other electrically conductive powders.

. For supporting the hermetically sealed package 3
in order that an electrical conductor 4 is put into contact
with or proximity to a side face portion 3, of the
hermetically =ealed package 3 go as to electrify the
contents 1, the support member may be of any shape, such as
a planar support member (either plastic or metallic
depending on the circumstances of use), a support member
whose upper contact surface is planar shaped with many
rollers of small diameter located adjacent to one another,
or a support member having a circular-arc inner surface so

that the cross section of the support member corresponds to
the circular sausage or the like. An electrode 5 connected




.-0 For supporting the hernetically seal ed package 3 in order that an

el ectrical conductor 4 is put into contact wth or proximty to a side
face portion 31 of the hernetically seal ed package 3 so as to e ect i@m
"the contents 1, the support nenber may be of any shape, such as [%I ar
support nenber (either plastic or netallic depending on the circunstances
of use), a support nenber whose upper contact surface is planar shaped
with many rollers of small dianeter |ocated adjacent to one another, or a

support nmepger ?‘X)hﬂaea E:E:BHH% ap§ kN e'ﬁ\a rbfacae rn?eocat tnhee S£ 033
Co Yt he

section of the nber respon e circu ar sausage

li ke. An eFE%P?oH%rBE%Bﬁ%@%%%dFQ.%P/&R§H§REFQQYQPIFQ§MRRR$kﬂﬂnﬁﬁﬁ ng wire 8
may be a netallic one of any shape corresponding to an inspection-object

portion 3a E££%§fg'f)1) Fig. 1 shows an exanple in which the hernetically
seal ed pac&ag transfusion bottle for use in instillation in which
physi ol ogi cal saline or other transfusion is hernetically seal ed, where

the contents 1 withipigthe Renrwet healkhunpaadl ad ed to
detect a pi %‘Z‘% at the | nspecti on- obj e"?q R%@gec}% &ﬁéet?%%%g

%POFIIOH 3a of
seal ed pack® AR 19anst ustDn Dot i HYRECH ];fortﬁ% f‘éﬁ'%dlnof a
rather thitksplbbattonil im2 whircka cpbysiséotionlf orgmldind nt era retinded 65

mm x 90 nmR ¥ 564 ﬂﬂ%@r 1%haH§rrF@&’ié‘£le heighy, OfwﬁéPe meheanggﬁt%%eni

volunme of "1000 mlli]iters, | Sf ﬁtlon Obj ect porti
pi nhol es afE-BimpiRe ?Sr'B‘éEﬁ?aPsYoﬁ%a ® n@BCFﬁ9§u§h aren@t advatl fredinsdown
r ubber sﬂd&n&utpmrpnmhoieratnﬁhetnnapettannkbbgebtapbﬂﬁlaﬁedbedﬁSthe

@\r/r:a;jg(rj 3’%‘{112‘%%%%;‘ é)‘ﬁeéq(rﬁ% % Zit_ren%ped end portion having an outer

The transfusion bottle 3 has a body portion formed
of a rather thick plastic film 2 with a cross gection formed
into a rounded 65 mm X S0 mm rectangular shape having a
height of 240 mm, and a content volume of 1000 milliliters.
The inspection-object portion 3a where pinholes are liable
to occur is one formed in such a way that an unshown rubber
stopper portion for insertion of an instillation needle is
provided airtight at an opening of a stepped end portion
having an outer diameter of 28 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 pinholes are liable to occur
are peripheries of the ring-shaped stepped portion at which
the rubber stopper is held, and the boundary portion between
the rubber stopper portion and the opening of the stepped
portion at which the rubber stopper is held.

In order to inspect the inspection-object portion
3a of this transfusion bottle 3 for pinholes, with the
transfusion bottle 3 placed on an arbitrary support base
made of, for example, plastic {not shown), first a tip of
the electrical conductor 4 connected to the negative (-)
side of a DC high voltage power supply 6 whose positive (+)
side is grounded is put into contact with or proxiwmity to
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while a hanging ring portion is provided on the opposite side. Places in
this i'nspection-object portion 3a where pinholes or gaps equivalent to
pinholes are |iable to occur are peripheries of the ring- shaped 1s% Abfp
-portion at which the rubber stopper is held, and the boundary portion

bet ween the rubber stopper portion and the opening of the stepped portion
at which the rubber stopper is held. In order to inspect the

i nspection-object portion 3a of this transfusion bottle 3 for pinholes,

W th the tth@nsgggsé O gbatt | aged, n ort.base nade
of , for I asfaleg r?%tés?%omﬁ t%% aéllt%ﬁéﬁfgl?rhe t%&?r ital SO
conduct or EHEBnn ¢ eFWEPRE nbgWithdn §hes¢één§f0§1D® hbghtbelthgerpomer

supply 6 mhbsetpmandvan(+ﬁhesmﬁgatav@ropnﬂegotgngggllEﬂp gggtgﬁg Wh E I
proximty {g145 2Q43+,t he face the transfusion™bottle
3, so that thegé\gﬁ)egt gvl WI3§h %?%‘%s#‘ﬁs?% R BOEEFELISaL, 8ondpgterifi ed
by the negat {§€8(FyIpolemtl bt of the DC high voltage (0.6 kV - 30 kV)
applied to the electrical conductor 4 (see Fig 1 (A). Also, as the

el ectrode S for, in prese nh at fhe jnspection-object
portion 3a, generatléggorlaﬁt ?/%£ﬁ055$é% %u§°¥o el | Rrefereargd a

bet ween tH%ln%@e%tr@@etgmandnﬁ@ectngpeobnentobpertlpnrtB@n 3genbest L hg

el ectrode bidlst P /a0 @5% mat,% t,g3 0&18%’.&-'&‘8" ‘ﬂé&é‘t? bg%aectl ﬁlobj ect

portion 3%5(% nqil gu ke metal | ,Ime avin ecesséd por
i nto whi ch1REETH Pect B%Te&PSBSFFFSH 8hiesh Eé”ﬁﬂﬁﬁed3$sW®@Wnebbed to
a telrlm nalelwmetfgolg! omdedngzommiﬂy et8 igtr Seishta@ctayithatekbe
| C NBESEcCRbh AU A] R PRGXI y e
i"!gection ect gortljegn % gn sr['lec rod‘se)pg[](?)]%J H%eq-s‘?“j;f’rc
cup-1ike ‘%%@% i AV e? ?Ecﬁ?%ﬁﬁhPOFH%BonBQPnW®90boﬁhﬁalnﬁnﬁnnlmmr
object portion 3a can be fitted is connected to a terminal
end of the grounded grounding wire 8 in such a way that the
-metallic member can be brought into proximity to or coverage
on the inspection-object portion 3a.

Thus, when the electrode 5 of the small cup-like
metallic member is brought into proximity to the inspection-
object portion 3a, it occurs that, in the presence of a
pinhole at the inspection-object pertion 3a, electric
discharge is generated in the gap between the inspection-
object portion 3a and the front of the electrode S5, or

. further that as the electrode 5 is brought into coverage on
the inspection-object portion 3a, electric discharge is
generated between the electrode 5 and the stepped portion of
the inspection-object portion 3a, causing a discharge
current I to flow through the grounding wire 8, with the
result that negative (-) electric charges of the contents 1
are logt. As light or/and noise is generated at this
occurrence, thies light or/and noise is detected by a sensor
7. By detecting light or/and noise with this sensor 7, it
can be detected whether or not a pinhole is present at the
inspection-object portion 3a (see Fig. 1 (B)).
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--object portion 3a, it occurs that, in the presence of a pinhole at the

| nspection-object portion 3a, electric discharge is generated in the gap
‘between the inspection- object portion 3a and the front of the ﬁlse&}]g‘mﬁe 5,
“or : further that as the electrode 5 is brought into coverage o t he

I nspecti on-object portion 3a, electric discharge is generated between the
el eetrode 5 and the stepped portion of the inspection-object portion 3a,
causing a discharge current | to flow through the grounding wire 8, with
the result that negdin whe -3bstmnt rof ahgr gasitefld her conéeihgpbetald ost .
As light o NQ i er t Ri; rr.ence,, this |1ght or/and
noi segi s d%@%ﬁéd(ﬂﬁ;&a“’?egf%r é‘%@ B %et%%?ih%gg%l d%t Y a%%“%?‘gﬁéw this
sensor 7, FPRereirrBe nPetld@tidd o MQGrSenots Jopiaretedi s Bresedtingtlyt,he

i Pspect i onthbj esénger t 7on'SEL ( see Flf)@ akt(Bhtedl gbf\U@'lh%%?l _'Etél_ht?‘a bggnce
of any pin t he jnspecti.on- -object portion 3a, electric discharge is
not genera?ggggg%dt e‘?rtef grge pnloqﬁl&% 3_F?ar?&ei§ﬁ”§e S d:g'}?erépél??cuon‘
Accor di ngl pPIecke Basiisiom 7344 | | Fot agslidcitanvat 2d, dan whiechsééncam behe

detected thagupe PtAbel eshar e ff esent e t ha JAsARGH 0RuHahi-eel- PQrtign 3a.
I n add|t|o§r |th§an e seen in the fl%ttjre fhat the tip of the electrical
conduct or A*P¥Sr THPTONVAER Wheh $Hde sfaser koSt i6on in BB shet he

her met i cal hgrwetliedlpaclergd 31 fparkdet ow. Gidrerbesew. t heotHdywiafe t hehe

el ect i cal t eENAYCtafe 4 T PfcLOUSRIREOF ONIRLy H Q. fANIACK, from side

hori zont al | f or froem abov vcerticijﬁy. Fu,rthg%?’ v?n!%t (r)\cor egf?gtg? oﬁfgﬁgghg

el ectrode 5t Rhi GPFEECY heP oMl | SLp- | hF iRrdakly .nen®r, fr9® urabbove of
At s may valrsbcdklprovided in the side face of the electrode 5 so that
eration of light or/and noise can easily be detected by the sensor 7

when el ectric discharge occurs_ between the
Farther, with regard to the electrode 5, which is

the small cup-like metallic member, a plurality of slits may
also be provided in the side face of the electrode 5 so that
generation of light or/and noise can easily be detected by
the sensor 7 when electric discharge occurs between the
inner surface of the recessed portion of the electrode 5 and
‘the inspection-object portion 3a during the fitting-in of
the inspection-object portion 3a into the recessed portion
of the electrode 5.

(Example 2)

. Fig. 2 shows an example in which pinhole
inspection is performed by efficiently detecting the
occurrence of light emission due to electric discharge that
occurs in the presence of a pinhole at the inspection-object
portion 3a while the grounded electrode 5 is brought into
proximity to or contact with the inspection-object portion
after the electrification of the contents 1 of a transfusion
bottle of physiological saline or the like in the same way
as in Example 1.

In this case, the electrode 5 connected to the
grounding wire 8 is put into proximity to the inspection-
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.-inner surface of the recessed portion of the electrode 5 and the

i nspéecti on-object portion 3a during the fitting-in of the 2700
i nspection-object portion 3a into the recessed portion of the Ep@@Pro e 5
“(Exanple 2) Fig. 2 shows an exanple in which pinhole inspectionis
performed by efficiently detecting the occurrence of |ight enission due to
el ectric discharge that occurs in the presence of a pinhole at the
i nspection-object portion 3a while the grounded el ectrode 5 is brought
into proxiptk t Contagt Mt h '%ﬁgg%g ,Q j-ect Lan fter the
electrificb??%%to cﬁﬁgﬁggn?gnf%ﬁlb%% SJ{ ansfﬁgﬁgﬁﬂg%éatP§9%§b§h§§?oﬁggicaI
saline or FRECFAKENER the elfetiede 52% nimxBrprela 1)n Anjendakace; pé
el ectrode &ncopnhécakdfobehe7, gioudicwl s ead tS6 POfroh® PREXpBLEiyiba the

I nspecti on I 2 ] rtjon 3a. he .
I nspecti on?gb%e%gfrﬁépgeéﬁagggcq??t gg%‘%t%éd[ e @ﬁe@%r%ﬁ_glg asr Es}grrpl e
|. An end ¥hgeP&esenficopfi capimhede 2t (el bewreahion-okbjeonf pont ithe

position wfaocourabeeavoblet eetinsmit STRGS 061 SaIEN M raeRUr £ii Drethe
tlon vl a an

presence a _pinhol.e at t.he inspectign-object po ,

ul t ravi ol g’?"-’t r“glnlgrﬁ t'iekller\g?t}%ﬁ]éi%l?‘g-%%s%?%t?é l???t %?’be$4?1 v | ERReC befer

end of thet@pei PAPtimydtipliley dorrrectad and fuptievmant cpitipert tafbetde, and

f7 grtlher a dl%'ﬁ@ﬂﬁlt@%plhért ;am}eo][mlbtﬂsoliﬁﬁuwea l%blas a&e%_&eg tg.a dfﬁector
. In a i on 1S optical, fiber .71 Is_given one whic ernits eas

transnissi%#éIB?éﬁitr§§%%léﬁ“?é?& eiber' 579 NS G BY ChnePUALER 2%

permits easy transmission of ultraviolet rays.

Thus, light emission due to electric discharge in
the presence of a pinhole at the inspection-object portion
3a has its  ultraviolet rays alone inputted to the
photomultiplier tube 7, wvia the optical fiber 71 by the
ultraviolet-transmitting, wvisible-absorption filter 7,, and
further converted into eljectricity with high efficiency by
the photomultiplier tube 7,, thus making it possible to
detect 1light emission due to the discharge with the
detector 7;. Even if the 1light emission due to the
discharge is weak or if the place is so bright that light
is hard to detect, it can easily be detected by using
ultraviolet rays that a pinhole is present at the

. inspection-object portion 3a.

If no pinhole is present at the inspection-object
portion 3a, there will not occur electric discharge, sgo
that the sensor 7 frcinm the ultraviolet=transmitting,
visible-absorption filter §74 to the detector 7; will not be
activated. By this fae::t, it can be detected that no
pinhole is present at theéinspection—object portion 3a.

(Example 3)

Fig. 3 shows a case in which the inspection-
object portion 3a of the hermetically sealed package 3 is a

P - 13 -



..Thus, light em ssion due to electric discharge in the presence of a

pi nhol e at the inspection-object portion 3a has its ultraviolet ra§ i‘hgne
inputted to the photonultiplier tube 72 via the optical fiber 713 ﬁﬁ
“ultraviolet-transm tting, visible-absorption filter 74, and further
converted into electricity with high efficiency by the photomultiplier
tube 72, thus naking it possible to detect |ight em ssion due to the
di scharge with the detector 73. Even if the light em ssion due to the

di scharge ig I S¢SQ bright. that. light is hard to
detect, it cgﬁﬁggsﬁlfc%égd]g‘?%:% b?f’fu%} nj(‘éiélgu.ltl rav\%l]o‘f}ét “PRYE™FRatl a®pFnhol e
i s present PEEMERACALh¥peerilEn- sEitEcEp&dGrizally insywiathole £ilmresent
Sft tEe [ nsphekbomh&bjeﬁ@tctrﬁeléﬂ.i ?&n@l@ctbheﬂ&eld/&;ﬂi'vé# Of r QF Ciiie CLEGLE L Ge-

i schar ge, ensor rgm t .travi gl et-transm tfrng,
vi si bl e- ab?%@& Toggb }tl tq-'éeri-mﬁlatlo c%%etq'beet]g(gt gi‘g{?SVﬁ(iItlagﬁotpoﬁ"@r a‘t‘{HRg/]aX efl. By
this fact,1Ft Rddn beteerentadtt hbdtthnothei shdke fisxeprpseniont 3Lthef the

i nspecti onipbpestipAr bheBcgaa (dax € Fi 0 case | ich the
inspection}; obj ct ort?oﬁ 3a, of tatﬂfgéhe?%r%t Fgglt%nﬁge\glseé}epaég%éégr%g%ga A5
AU 2443 s }’gﬁ‘tﬁ“&} N HFFor 19 dh BY a B4 ¥R whf chheoRCedtigh wektage

her neti cal bgwseakepphit b.an Tl ettis cedsy, i pSuhalésgwhibl hay Weng ths
el ectri cal cgondinct ar-s4-derj ved fhamihe pegatiyve; ghde gutput terninal of
t he DC high vol(#a e power }%su,ppr gg}t%@ put” | nto g&ﬁ?ac?ew PIHE YR ace
portion 31%BPUERe N nEpRE FAPHITRIGCE RAFtiieat Iehatc dntdntends .ar e
electrified by a high voltage (0.6 kV - 30 kV) of the DC high voltage
r supply 6. In this Lnhol ' na cur .to, the electrically
W o ng film2 w.ﬂ’ peonsantsy ?ata%’WO@ SRdmpte," £38n sdusage or
he like. As the electrically insulating film 2, a single-
substance film of vinylidene chloride is used by wvirtue of
its transparency and superior contractibility and barrier
property, and the end portion of the bag which is filled

with the contents is tightly bound with aluminum wire.

For detection of pinholes at both-end inspection-
object portions 3a, 3a, as an electrode 5 connected to the
grounded grounding wire 8 as in Example 1 (although not
shown, which is an electrode given by a small cup—liké
metallic member, smaller than that of Example 1, having a
recessed portion into which the inspection-object portion 3a

. can be fitted as in Example 1) is brought into rroximity to
or coverage of the inspection-object portion 3a as in
Example 1, electric discharge, which occurs in the presence
of a pinhole at the ipspection-object portion 3a, is
generated and light or/and noise generated due to the
digcharge is detected by the method shown in Example 1 or
Example 2. By this deteé:tion, it can be detected that a
pinhole is present at the :inspection—object portion 3a.

If no pinhole is present at the inspection-object

portion 3a, there will not occur electric discharge, so
that the sensor 7 will not be activated. By this fact, it
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.-around the inspection-object portion 3a at both ends. The contents 1 are,

for example, fish sausage or the like. As the electrically |nsulat|ng Ellm
2, a single- substance filmof vinylidene chloride is used by vith b6 g4l
"its. transparency and superior contractibility and barrier property, and
the end portion of the bag which is:filled wth the contents is tightly
bound with alum numw re. For detection of pinholes at both-end inspection-
obj ect portions 3a, 3a, as an electrode 5 connected to the grounded

groundi ng e as- :ﬁ@d"p ( ho hown,_ which is_an

el ectrode g%éen%e éiéser%a é?gfk aﬁ& E?thergren%er prﬁsfef%tf tRhin ttll?ﬁ‘t of
Exanpl e 1, 1ﬁ§9?ﬁ§18n P@é@é—'é:eél’oﬁé}rltqrbﬁai -nto whi ch the inspection-object
portion 3a Scan be fitted as in Exanple 1) is brought into proximty to or
cover age of b ns Ection-obj ect portion 3a as in Exanple 1, electric

di schar ge, rs in the presence of a pinhole at the

I nspection-object portion 3a, is generated and light or/and noise

generat ed due to theF | SGhakgewd S dq;aegcgegh t he . Shoj anpl e
L8 e d Rl étﬂlat aV\jrl FARs

or nBe]é this detectlon % cgn be dete els
present atP¥h a‘-?‘ﬁs ectTER 6B et Pt t FBRI34 CUFEYno SRS erJr%epr@'éénﬁ »at
t he i nspecinondulsjlecthepoitspecBignidiefecni iportdbneccaa, els%:t ralr@ dhégh_arge

so that tglga:gg@s bréi¥hk! DQot %@%Aa@t gg P%ﬁw' sfflalgr'ltt 4L O%?%S 42003

can be detgected at no pin oIe | S prese nspec
portion 3a°% Exﬁhﬁ ePA’)ESI@Pﬁe 4Cérh0\/%b%en%easeo%epénﬁoﬂléﬁwet i calny seghed
package 3 hexméthsallkyoskalledd faxkages COpkﬁHoIt@emlﬂtdh )mayl fbdMﬂixChtbhe

pectloq: | EL, Ll 5o ortlons of

’pl astic_ l?é) m%gsi)il)nspgj(:}f §dﬁsﬁéor t pr%‘seni@flor abhd %%txé?t%‘?n?\ﬁ?ﬂgga

such he inspection-object portions 3a, which are the heat sealed
portions.

The - electribally . conductive contents 1 are
completely cooked food contained in a bag. As the
electrically insulating film 2, the aforementioned composite
plastic film (laminate film) is used.

For the detection of pinholes at the inspection-
object portions 3a, 3a, which are the heat sealed portions
at both sides of the inspection-object package 3, as in the
foregoing Examples 1, 2 and 3, the electrical conductor 4

. derived from the negative-side output terminal of the DC
high wvoltage power supply 6 is put into contact with the
side face portion 3; of the inspection-object package 3 so
that the contentgs 1 are électrified by a high wvoltage (0.6
kV - 30 kV) of the DC high voltage power supply 6.

After that, as; in the foregoing Examples, the
electrode 5 connected to the grounded grounding wire & (in
this case, in correspondeﬁce to the individual broad widths
of the both-end inspection-object portions 3a of the retort-
food Thermetically sealed package 3, an electrically

conductive brush having a broad width corresponding to the
aforementioned Dbroad widths and made of electrically




.-hernetically seal ed packages, pinholes which may occur to the electrically
tnsulating filmw |l be concentrated around the inspection- objecsﬁﬁgrmﬁons
3a, which are the heat sealed portions. The electrically . condb g
“contents 1 are conpletely cooked food contained in a bag. As the
electrically insulating film2, the aforenentioned conposite plastic film
(lamnate filnm is used. For the detection of pinholes at the inspection-
obj ect portions 3a, 3a, which are the heat sealed portions at both sides
of t he i nspeeidwen-iokj eqtl apadkag€iBerasien btded far eghag éﬁz@cﬂwﬁe)l s and

3, e el eatidaals oPRIUCLOb.dn d5T INPoLT QLLNE SN VERsl dedilBUicn.

term nal rgh*v tage power

the side fRIETFoRIVHIBL - t s msﬁéé’él?-'énoébﬁ‘-ééﬁ p@dl@@(}é’@ sbischrirge he
contents 1dicRir®) eWetidedd R¥ed Eohava taad (G£6 th¥é - b3idh) £iat hendC

hi gh vol tage power. suppl.y 6. After that, as; in_the foregoin es, the
ol Sct 1 ode SHEBRAIORT R e PEF5 ARled RuriBl Hien g GEFR]S Cin 3 BRI Gt
correspondéiee tosphetindiobiieat poaio dBks ahdt h@letmtmtencﬂlscharge

i nspecti ongeRisectgpor To'c@ﬂ% 3anofrhde fidNde f@d é}ﬁfﬁeﬁﬂrﬁ%lé’ sfal ed,e

package 3, an el ectri cg}lf conduct i v§ bru dth
cor r espond*RFPES SR SFEnéarﬂrltd'r?éH ? vad edt %ﬂ‘ﬂl‘?ra aSghagegcithatl |y
15AUGL03 ceorguets vin pkhsti cabebears | detisetleds biyhaleslesdttimagle]l ight lraoleghd

into proxi ket %e‘?fechact’:rzl_-tdaQ':xtl,le""'1:th‘l difie di'@é}?&fdt[é)rby Ophgcl:neEBE)Ei' %ﬁogfﬁofﬁ? a

result of this, ectric disch occurs heyvieen forward en t he
brush and Ef&™ElSspdctdTonE 65}"83? porti oRY3at l'r"r?tﬁl@tﬁrc&éﬁce ofF &ppnthf e at
' i nspectietectiideatharord imimiBd.e ainsl presént cadi shharigspedtdomaeibijesetir in

e absencF, o2k ;3RY 3Ri nhol e at the inspection-object portion 3a. The
electric d scharge t \at

If no pinhole is present at the inspection-object
portions 3a, there will not occur electric discharge, so
that the sensor 7 will not be activated. By this fact, it
can be detected that no pinhole 1s present at the
inspection-object portions 3a, as in the foregoing Example. |

(Example 5)

Fig. 5 shows a case in which the presence or

absence of pinholes and any seal failure of the hermetically

. sealed package 3 such as pudding or jelly are detected,
where the inspection-object portion 3a is an annular heat

sealed portion of a hermetically sealed plastic cup

contailner.

On the outer-peripheral edge portion of an opening
of the cup formed of a rather thick plastic f£ilm 2 having
electricaliy conductive contents 1 such as pudding or jelly
contained therein, an annular heat sealed portion is formed
by thermally welding and sealing a plastic film of a
specified thickness for use of closzing the cup opening by
means of ultrasonic waves. In such hermetically sealed
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--occurs in this case is detected by detecting light or/and noise generated
due to the discharge by the nethod shown in Exanple 1 or Exanple 2. By
this detection, it can be detected that a pinhole is present at{§ Rgs 2003
“inspection-object portion 3a. If no pinhole is present at the

I nspecti on-object portions-3a, there will not occur electric discharge, so
that the sensor 7 will not be activated. By this fact, it can be detected
that no pinhole is present at the inspection-object portions 3a, as in the

foregoi ng Examahes (Exaﬂyf%ﬁahe g 9. l_g_sm%M5§# é%ﬁiﬁernEICh thedprg nce

or absence of pinholes_and any sea allure ti cart

package 3 sUERes5iphaaPAgChr BRrtionr Sadet ¥bLel, mmérfeem@nular heat

i nspecti onsehjledat ppetibAn 3a is an annul ar heat sealed portion of a
hernmetically sealed plastic cup container. On the outer-peripheral edge

portion of an openin% of the cup formed of a rather thick plastic film2
having el ectrical | yFeandiest ideteuntent ef | pdnbhlas middilng dnspekkyjon-

cont ai ned ¢bgeet npoeeleﬁmzlaar WHgah Sﬁ@' €He pﬁé&toeelaiehowlcm’ dPeepel Iy
wel di ng angngegé% g aSEIC filmo geC|f hi ckn esi for use of

cl osi ng t he" chp opehi %%3%3 HeEhIof ulf?ﬁ bni t 9eSeectYhcalicRoRerREPKECal | y
sealed. 1% ﬂ@K12©d3fgamkagH£ ﬁﬁg@ﬁxﬁmﬁsﬁﬁambutpetcbetmmhaatad'aﬂ&unﬁcthe

| nspect | 0mogheGb1Rab Qo BipEllyl & Lhe ﬁ@ulﬂ{tb$eegntése' %ﬁtgg tha

For the detecti an of |nho es at he |ns |on- ect portion
Saf P

i s the heat™t QﬁepéFFi&ﬁWﬁ 1t ?%%pe FPSﬁtbﬁPee JﬁﬁEk§@€h§QQ|3s§° t he
el ectri caltll;@hdubEOCOMedesl Vedhife opl ¢dier hieled | be- ai ¢ odutyltdgps npak of

' DC  high voi§ age) POMEEnS UBP! ifi bh i FoPtlgd PRCONMRGII WM EN 1081 thne

foregoing Examples.

After that, the electrode 5 connected to the
grounded grounding wire 8 is brought into proximity to or
contact with the inspection-object portion 3a, in which
state the inspection-object portion 3a is inspected for
pinholes as in the foregoing Examples. In this case, as the
electrode 5, an annular conductive brush electrode 5 isg
formed, in correspondence to the annular inspection-object
portion 3a, which is the annular heat sealed portion of the
hermetically sealed package 3, by fixing and holding
electrically conductive plastic fiber annularly to a brush

. holding member made of a metal or an electrically conductive
plastic so that the plastic fiber has such a specified inner
diameter that its inner end confronts a junction portion
between the outer-peripheral edge portion of the cup, which
is the inspection-object portion, and a plastic film for
closing the cup opening having an outer diameter rather
larger than the outer-peripheral edge portion. Then, the
electrode 5 is connected to the terminal end of the grounded
grounding wire 8, and placed at a specified position upward
of the cup-like hermetically sealed package 3 with its
bottom upward, where the electrically conductive brush
electrode 5 is lowered in the inspection of pinholes of the
inspection-object package 3 so that the forward end of the
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.-side.face portion 31 of the inspection-object package 3 so that the
contents 1 are electrified by a high voltage (0.6 kV - 30 kV) of the Eﬁﬁ
‘high vol tage power supply 6, as in the foregoing Exanples. Afterl b ALk he

el ectrode 5 connected to the grounded grounding wire 8 is brought into
proximty to or contact with the inspection-object portion 3a, in which
stat.e the inspection-object portion 3a is inspected for pinholes as in the
foregoing Exanples. In this case, as the electrode 5 an annular

conduct i ve Bwah & eGtdAde thd %ns&%ﬁ% 'O'E:]%Q:'i:r %&Qﬁ%%“%% tloet&%% aniy ar

i nspecti on- ect port i on 3a, ? anpular heat “sea drtion of
the her met“} ‘é&aﬁ’égﬁéééngf WFF-? Rg2aRAYREEAPNgL 1 EEREL r?calllfy
conducti ve gi]aa:&td afvaber cennileardledrarizaliiys kondakdiivg mRaker dIRde fda

metal or an e|v§%ﬁl cal | y é:é){'lfiﬂg&l Vﬁnt&@éil ctﬁgré@gt tgﬁdpl st | % fi berrbhas

such a speC|f| I nner |aneter t Its inner end’ con ronts Junctl
portion beE&EY ¥ HEloGOBVEFEingher Bl URRRESIVT t | BA2EF t s cubs wikilared s
t he i nspectiivaniel agpwapar tllrprprcﬁ{l(ihla:ymt&ﬂtlweffiméﬂr74,0|Q@' BHathe i

openi ng hay uter. dj her [ tqin t he outer-nperi ra
edge portlolrllr{1 iﬁ%rp td‘r?f L?}e %f%%%;? |sdlcebérj1}?1agre y: % h@TLHH ndi® eP‘fcﬁl
the gr oundé’d‘esg#i’tﬂmd?flgavmprl@h@learﬂi pth@edn§Pe§ts-|@@mthjatmOB®rtmnummr d
of the cupbleltm@é%ermtel cahls e&eabRUcBIEKBISHS M bR I§§ bﬁhté}m lir?swapcqlre
where the gh rlcalkgag ucéiwﬁ brus (glectro é mg g ahﬁ
I nspection 0 plnholes of the spé%?fdhxbbje acﬁ Je 3° ha &
forward eng§oafuchdve Drush 2ebactpodeushn denfabhewedhéoi Nspett dohy objtect
tion 3aulfke@idike uldomd \er@r&tstradbsm td 11y Vi ShblgeAPSOr Bhi Onyhid ter
S plac?g upwa d of the glectrlgf Y conducti ve brush el ectr ode
ra et -converting uorescent aglas s via the
ultraviolet-transmitting, visible-absorption filter Tas
Then, out of ultraviolet rays transmitted through the
filter 7, by. the ultraviolet-converting fluorescent glass
75, fluorescent light is emitted from the fluorescent glass
75, and the light emission is converted into electricity
through the optical fiber 7, with high efficiency by the
photomultiplier tube 7;, where an output thereof is
detected by the detector 7;.

As a result of this, light emission due to the
electric discharge that occurs at the annular inspection-
. object portion 3a surely causes the ultraviclet-converting
fluorescent glass 75 to emit light wvia the ultraviolet-
transmitting, visible-absorption filter 7, no matter whexe
the place of light emission is. Even if the light emission
due to the discharge is weak or if it is light in the
neighborhood, a pinhole at the inspection-object portion,
if any, can easily be detected by detecting the electric
discharge reliably and highly efficiently. If no pinhole
is present at the inspection-object portion 3a, there will
not occur electric¢ discharge, s¢ that the detector 7; will
not detect 1light emission. By thig fact, it ecan be
detected that no pinhole is present at the inspection-
object portion 3a.
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-5 wth a specified interval thereto, and further an wultraviolet-converting
fluorescent glass 75 is placed further upward in proximty to the filter
74, so that light enmission due to electric discharge that occurs 1?ﬁ39@m3
" presence of a pinhole at the inspection-object portion 3a between e

I nspecti on-obj ect portion 3a, which is the annular heat seal ed portion,
and the electrically conductive brush electrode 5ais allowed to |lend only
its ultraviolet conponents to being incident on the

ultravi ol et-converting fluorescent glass 75 via the
ultraviolet-transmtting, visible-absorption filter 74. Then, out of
ultraviol et rays trad®mamedof hEbggRbove fedammlem [gingsethe contents

ul travi ol ebfcopmer tinpdduidesseicty! assmeticalilyorescrat Iiiades gpdted

fromthe fl %Eﬁsc%ntdgla%ﬁ 75 gﬁd t he I£§Et em Sssion is gconverted nto
electricity throagh t RED It Th T bBFEFETGFt P Thi P BIGT cPENSSIBy tHen
phot orul t i pifi ddghgber72ndwvreriscardusuttputthded evthasge des edeedcbydt heith

detector 73. AsndokesUkhyOf pihdiel i 8hh eBESSHQEeQHEdtowE@ﬁouﬁle%&?&}s
di scharge that occurs ?t e _annul ar inspect,ion- object portion 3a surely

t
causes t he dFEFRIFSLEEI¥oRY e NG EAROEEECM Ylaistnores ol @hi Pagpghonyi a
the ul travtbeet fattrandmt t ielgetviisi biésabspget iwilY i ey décte mMahliesgvher e

the place gf,.bhibg L SS{ LS ' Lgl .S S . due to the
di schar ge ?snmga Eoggéfﬁ#gg?gél?EE¥ﬁ€ni%?éé%#éégn%%fﬁ%%géggkk§%hole at the
i nspection-object portion, if any, can easily be detected by detecting the

electric discharge ualiale aabobéghlekamillies entiy. theno gidthde by
sent atelle-LIEDEGL! SRl ooLofobhiE" B IERE ) LhgpOBhiBselteLgel I
fact, it cRA*BetigRli¥tedH&d nobpfkd@ee Y prestrg atthiche ehepbriren-
obj ect por¢ontudeor, 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 that the electrical conductor may alsc be connected to
the positive (+} side of the DC high voltage power supply
whose negative (-) side is grounded, by which the contents
are electrified.

Also, when the contents of the inspection-object
hermetically sealed package are less electrifiable or when
the contents to be electrified are small in quantity, it is

. also possible to perform the inspection by, while making
electrification, putting the electrode connected to the
grounded grounding wire into proximity to or contact with
the inspection-object portion, simultaneously. Besides, the
electrode may be given by those made from electrically
conductive rubber or electrically conductive plagtic other
than wetallic electrodes, and further electrically
conductive blind electrode made of conductive chains are
usable in addition to electrically conductive brushes.

Furthermore, in addition to the aforementioned
examples, the method for inspecting hermetically sealed

packages according to the present invention can be applied




.-1 5 M2003 In any of the above exanples, since the contents of the
i nspection-object hernetically seal ed package are electrified and then the

presence or absence of generation of light or/and noise due to Jh@ AUG 2003
“discharge is detected with a sensor, any pinhole can be detected W thout
errors irrespectively of the atnosphere in the inspection based on the
fact that electric discharge will not occur unless pinholes are present at
the inspection-object portion. In the above exanples, in the process of

el ectri Tying {feconbenisyolsbhe dnsnachinn; o agl.. nermetical |y, seal ed

ackage by usj the electrical conductor, Y cdl
(F:)onnegt edy'stjdmt:ﬂ%r TRYREY ve FOY sxaepde. tHétDCthﬁghla\ml ety mwericuppty

whose posiniampgu)e spllecéd gnoanéeﬂporHOWQW©§rthbvh%gn%§d$$§§u %ﬁ) Sld;hg;
the el ectry c r nnect 0 ositive

t he DC hi 1rﬁ?éoﬁt§ﬂg%%%\%ér@¥ @hé&;? Ség NSgRtISEY - %F‘Efﬁ% i STRDHUARIRE by
whi ch t he tagee BPE@Fr|$¢EEﬂY¥M¥ﬁ) pNWenlnhe conttats ofithe or

i nspecti mpm:bg:entty hﬂ:ﬁ net&<ad | fa@@abﬁdtﬁécﬁﬁﬁéuiée k8RS g %hter' | Srﬁ.béa Sgr

when the Lo el rified.are uant |t
possi bl e to S;é:r%T orm hgﬁl ns%g%:t AORy € \Aﬁf?‘étﬁ:ht’r‘?\‘g el && Pirf i E]a?Fon a
putting t FOr&aact resek ebnbleet eliecoritellyr oandedt gveubdish st eidight

hort egdii®n r
proxi m ty i@ corpesimcty Wé hort BentBSPEGLiic® aObfclﬁi\‘}Jreanﬂ:g éhﬁotsoo tion of

| t I e el e tr ode
Z: (ranét r?(r:]gﬁi‘l% ya"c'ﬁd‘si i 388}3%53 el%%‘flf %é?FFfrgE‘oﬁ‘Hlfé%q veiphadepc agtsher
t han net amr@ ellddglatlesto an@ICCFlur.t hewhitlect iscakhy dm@mﬁm@—@lﬂj&t

Hct rodepmadeocnf, conduslicre shaidscaee xlé%.%*%lc% ' ?,Osie'ege}nigoﬁg G cally

ductiv 2 he Furﬁsher in addl lon to t e a
exanpl es, 85 gﬂﬁet KEFT oIS ngDeSELFﬁ’éj A&r FESRANSP ddittedoccurs between
the forward end of the brush and the inspection-object
portion is detected with a sensor, thus making it possible
to inspect pinholes. Like this, the inspection. method. of

the invention lends itself to a wide range of applications.

According to the method for inspecting a
hermetically sealed package as described in Claim 1 of the
present invention, 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 weans, and further the
presence or absence of generation of light or/and noise due
to the electric discharge that occurs between the electrode
connected to the grounded grounding wire and the inspection
object put into proximity to or contact with the electrode
only in the presence of a pinhole is detected by a sensor,
by which any pinhole of the hermetically sealed package is
detected. 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




. -packages according to the present invention can be applied 1 5 AUG 2003 to
I njection solutions or anpoules of internal nedicine in a simlar manner.

'For exanple, with the main body portion of an anpoule placed on Sc@t‘l%@rt
" menber having a circular-arc inner surface, an electrical condut

derived froma DC high voltage power supply is put into contact with or
proximty to a side face of the anpoul e, nmaking the content solution
within the anpoule electrified. After that, a forward end of the

el ectrical ' brush. s brought__into proximty to or. contact with

a forward gﬁé%%gggﬁék%ﬁﬁ q eyﬁﬁﬁﬁﬁﬁ(é%hﬁﬁ%d?ﬁﬁgP?Eaﬁéeﬁspo?PﬁoWﬁH§9%§

pi nhol es aP&ingpadfigatedy o e atmagnldrd sdwhing nspectinepeabjieat such

portion, | BsWHGAEEH @t e dUtesRNCE Y ahsence, of wbhgat cau?l(;{g?l?ﬁ.op:%iﬁ,
end . o e br

to electri edi.%ch rgﬁ tha& occurg etéeen the forwar ush and
the i nspectrof”SbiEEE *BoFPFoRIPBOYE: BEEEAtWPPNPY EBRsBRONE hudenaki fdsi t
possi bl e evriraspedtloiimupl Esrougikethhi sindpe-tiinapeshijeo: mathododf hilme
invention Lendagkt aghblikQ an¥i-gde,range of applications. According to the
met hod for inspecting a hernetically seal ed package as described in Caim
1 of the present invention, in the pinhole inspection of a hernmetically
seal ed package i n whhchozdihgnt®s Sileh fSvert £64 T healdascanductiyech bypd or
powder or $00 r e it ectyjcally.copductive film_the
cont ent s o%' t %gat?lnegoeé%% gﬁ \(;Méﬁ. 2%%%%‘% f|ic9%1.l F?ngﬁpéﬁepg’fﬁg e Wde of
el ectrifi e GFERIGHLEXt FOREPYEIVADIDA apkdes fIhrE fast fibe tdlectyratentoror
absence oftlgenecahipenoé ffg@&efffiﬁﬂﬁiﬁﬁﬁﬁrﬁwebe%@eéﬂetﬁgegﬁébécggéﬁhar99
t occur 1e el ectrqde .connected to the grounded grounding wire
W e R CEBe LTl B R S ERRTE E, WS LR R L UL (4P Thean
el ectr ode ST YrPde t KOFEEPONSANST O pitdieol énspedstontobijbyta sensbon, by
whi ch "any Fndhobredfet hehdeg et €idd My S@HALPRKAYS IS is so soft as

not to damage the inspection object during the inspection.

due

According to the invention as described in Claim

3, the detection of the presence or absence of generation of

light due to electric discharge that occurs in the presence

of a pinhole at the inspection-object portion is done by

letting light emission due to the discharge incident on the

photomultiplier tube via the optical fiber to convert the

light into electricity by the photomultiplier tube, and

detecting the electricity by the detector. With this

. arrangement, even with a weak light emission due to the
discharge, the light emission can easily be detected.

According to the invention as described in Claim
4, the light emiggion due to the electric discharge is let
incident on the optical fiber wvia an vultraviolet-
transmitting, vigible=absorption filter. With  this
arrangement, even if the place is so bright that light is
hard to de‘tect, the light emission can easgily be detected
by detecting only ultraviolet rays generated by the
discharge phenomenon.
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.-detected. Wth this arrangenent, the hernetically sealed package can be
inspected for the presence or absence of pinholes effectively \qneiglu @ﬁ)l e
“means, in conbination with the inspection of the inspection-obj "f) ion
"at a site where pinholes are nost likely to occur, while fully 15 AUG 2003
preventing the occurrence of any m soperations, and wi thout being affected
by the atnosphere during the inspection such as humdity or floating fine
dusts, as would conventionally be involved in the pinhole detection by the
magni tude of the cumcetdihguitad i oughelboh NaRCERR 1 BE L Wl B hi oh
vol t age apgl i %S;Il t her tto. According to_the, invention as described In aim
2, by the Tse of ec i THY T¥hdtet FIE BLESHIARdEIGChagiasct15 carty
conduct i veipradent fidser &bet heomiismtk odéiber thim ocawrr enteratrieleetric
di schar ge betweRitt b8yl NSREEHL @0aHRY Gioﬂorf&%eera%%dt%'&fgkév'bietz@?()”es
easy to forman el ec? ode corresponding to_the Inspection-o0 jecf‘ portion,
and  ror eovEPPYREL &8 iriveHEsFe@bn @t $Se brifsh | $1ds seFrangemgst .t oidamage
t he i nspecthencebgecthether itrige tirespenspisi + oij e Ac cpodt Rent @ st heyrduvent ben as
descri bed § ai t detact i e S or._a nce of
gener at i onég?gl isrﬂr? uegg%_gﬁg%t rllqg g‘lgrslégér g)ré'etﬁ%fg%c?&r ﬁ%r?ﬁﬁob?'ééence
of a pi nho?léa%%m%‘ﬁfélwsplé&%%la%e-%‘b*f%‘éﬁtwtﬁaahteg d6he a3y ultravihgletght
eni ssi on duentertheg dEdabaegeentcyllast G titheof phBieAUldrd] 6T Wlildee yka the
optical fiser,. o} r | Lght.ipto trigi t he _phot ltiplier
‘tube, and tp(ge(f%‘g?lfngﬂtghéné g%:trr!l)gi %t;-'/h%% ?ﬁésgét 'égt %%‘.c%tbhﬂ s"slk’QJ[Téj to
ar r angenerf2sbEn CRPEMTE RERCT T iht déRFBaTEs die Matthr whechadge,théae
!ht_ gmammmmfasutlgrbghdpéeengde;é@egﬁdi ?ﬂsbﬁaﬁ:@% ht@é_era;écq{kﬁéd, _

cribe ue to electric discharge is
let inci d:'leén}%‘go% F}?Q&gpt%ﬁﬁ%lg{nv%ghg%n& %l’sav?%lg s Shiteed Tight

into fluorescent light, and thus easily detect the light

emission due to the discharge.
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.-transmtting, visible-absorption filter. Wth this arrangenent, even if
the place is so bright that light is hard to detect, the Iight em ssion
.can easily be detected by detecting only ultraviolet rays generp§agdsat he
‘discharge phenomenon. 1 5 AUG 2003 According to the invention as described
i'n CQaim 5, the light em ssion due to the electric discharge is |et

I nci dent on the optical fiber via &RAIMS: avi ol et - transmtting,

vi si bl e-absorption filter and an ultraviolet- converting fluorescent glass.
Wth this arrangenent, in the case where the inspection-object portion is

annul ar dr Ot"hmetfsidafpemﬁadmgl ajﬁeﬂﬂ&tléﬂl’ygﬁalcb}patdﬁdgegc@ﬂﬁsﬁﬂlﬁ g el QéRt -
transmtt si bl e- absor tlonfllter and an ultra et - convertlng

fl uorescé’lﬁr?g%qtré g bermstically sqpledrackage (3 hin ‘é[blChtcéméméi)f!d@t@:hﬁurhar or
ot her sharegroup éaﬁﬁ%?gsop@&éiriehﬁytcﬁer f;iﬁé h}hﬁgh}g a.g'“ 5 d: gccgg\,;%garge no

matt er V\/nere in the annular or ot has
occurred Wlthcﬁ@ml@mcatﬂw |igsuldttmgefilin{23 by poning mﬁlyc ssméle teleetrival édrddetot gt 1 NtoO

fl uoresc Eﬁn f] (ﬂ S easi I det ec the em ssion due to the
di schar gg cf%ﬂlﬁﬁéﬁ’g "d_ D“ti)“t ok cPH%rro %??tﬁljt tgrmiaplsef peal |y
seal ed PBIKEGR voRAH I BEp 1??6)%!%% taelfw@L gﬁsﬁos(ﬁm ﬁl@?fa@hbﬁ%bl y seal ed

package &3% I'n which contents (1) se ecte group consisting of
electric \4 UD,@I y edipa salght nzamsd\me ermktidalian
| fﬁ)@rb@ tical fsbaldj qhegel€) sanlht theoch apwetiec dallg

| ect t le el ect |
conduct o PRaES o' elefirric, B pitindes Glabyee ka’?ﬁﬁw%c?eéftrogﬁgan of
vol t age gtﬂuﬂﬂéd gﬁmﬂalﬁtglﬁlr@f(t;)amt&&omlﬂ]@ v&bﬁ e&ﬁa&%ﬁ{ aS?&&Ps?;E&hc(nﬁ(%] jdto y

contact with or pr oxi mty to a side face ortlon
seal ed phewiggd33ynd deteeing odsurrenvet ofilight @n&nd mlsthdmha:r dettncailﬂcjnargs eal ed

package {3} (ahfs fl £ SIICSénCBeO(Ii 'a puqh ole afth tetmsrf) cnon-gbjec%tpglgt?o% 5} tot o.ere%Ct ed to a

detect any pinhole of the hermetically sealed package (3).

2. The method for inspecting a herméetically sealed package according to Claim
1, wherein the electrode (5) is an electridally conductive brush made of electrically

conductive plastic fiber.

3. The method for inspecting a hcméticﬂly sealed package according to Claim 1
or 2, wherein the step of detecting the presence or absence of generation of light
emission due to electric discharge that c;ccurs in the presence of a pinhole at the
inspection-objection portion (3a) is a sfl:cp of letting light emission due to the
discharge incident on a photomultiplier tibe (72) via an optical fiber (7;) to convert

the light into electricity by the photomultiiplier tube (7.), and detecting the electricity
by a detector (7). :

4. The method for inspecting a hcnni::tically sealed-package according to Claim

3, wherein the light emission due to the cle:ctn'c discharge is let incident on the optical

fiber (7)) via an ultraviolet-transmitting, viisible-absorption filter (74).
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.grounded grounding wire (8) into proximty to or contact with an

i nspection-object portion (3a); and: detecting occurrence of |ight ﬁ@#ﬂﬁg
noi se due to electric discharge that occurs in a presence of a ﬂi% t
“the inspection-object portion (3a) to thereby detect any pinhole of the
hernetically seal ed package (3). 2. The nmethod for inspecting a
hermetically sHif egtheddingrspecingraiherpeticallyl sated packageercebrdinghe €lapgt r ode

5) i g . o] i Ush .mad f electrijcall ducti
D kst 5o 1 BRIt RIS B SRCtif BiChrtue Rt ineienyoibepdabackage
accor di nditteo (7,3 vin| an Otiltrdvioti2raQkfithhlE S$isBile-BbsofRiRC tHifp dﬂt@e A Czynce or
c

absence of generation_of |ight em ssion due to ectric harge t hat
occurs i ﬁ‘lvg‘ﬂglﬁFW&)ﬂmﬁeﬁﬁhﬂﬁﬂsé (39)- the inspection-objection portion
(3a) is a step of letting light em ssion due to the discharge incident on
a photomultiplier tube (72) via an optical fiber (7i) to convert the |ight
into electricity by the photonultiplier tube (72), and detecting the
electricity by a detector (73). 4. The method for inspecting a
hernetical |y seal ed- package according to Claim 3, wherein the |ight

em ssion due to the electric discharge is let incident on the optical

fiber (71) via an ultraviolet-transmtting, visible-absorption filter (74).
1 5 AUS 2003 5. The nethod for inspe¢ting a hernetically seal ed package
according to Caim 3, wherein the light em ssion due to the electric

di scharge is let incident on the optical fiber (7E) via an
ultraviolet-transmtting, visible-absorption filter (74) and an

ul traviol et-converting fluorescent glass (75).

s




