., e3e*&&)4P)*6P*T*jr! 15 AUG 2003 METHOD FOR | NSPECTI NG HERVETI CALLY
SEALED PACKAGES TECHNI CAL FI ELD The present invention relates to a nethod
for inspecting conpletely hernetically seal ed packages, Such as f qﬁmﬁmmn
~fredi cal consunption articles, for any pinhol es. BACKGROUND ART Today,
hermetical |y seal ed packagi ng“i"é used in h“Vartety of comodities including
food and nedi cal consunption articles such as physiol ogical saline to keep
their contents in a sterilized state. In the case of food,nmmmmmwmmmWMe of
pi nhol es woul d cause the contents of the package to conta

resulting in deterioration or rot. Also, in the case of nedi calggeansunpti on
articles, for exanple, transfusion bottles, the presence of pinholes would
cause cont am natMEIHOY FO&t @NSEPEATING. HERMETIChRLYI SEALED PapEaGEsn f or
these hernetically seal ed packages is of great inportance. Conventionally,
this pinhole inspection 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 Teengicato koD exanple in the case of food, a nmetal pin is stuck
into a conpl eted package and taken as one electrode so' as to serve as an
opposed el ectrode to an external electrode set in contact with the package.
In this state, with &hsi ghresenhgel PP N batededies héot we elethedddnrt he
herneti cal |i}ﬁs§%%|t§ﬁﬁp%%|ﬁ®g‘étle§y' MeReeitadafar, HaRlespa@psgalt esubhe a5

i nspecti on, any gln ol.es ﬁ;e hgrnetlcallgtsegled tn a dlffereni grocess.
However, thPSY AEFeBEAGA2metABE HRS RAdP At tr Aback T hatY tRePPRdGEction - 1
1 5 AUG 2003 -process woul d be conplicated, requiring a subsequent process
of cl osi ngphbecRboR8l gge | N order that solve this drawback and to allow a
pi nhol e i nspection to be done w thout danmaging the conpleted hernetically
seal ed package, there has been provided a nmethod for pinhole inspection,
for exanpl e, in whichHodayootermesanddilyheeBetdwearkegaig ¥ ekedt nades and
a vol tage {grappli ed,bet esnhPid: & eCtier‘i‘%ﬁii%%tas fdi Vard | ARl cal

di fference between, capacitances t-hat are forned between the I ndivi u§

el ect r odesCGREYFRELPBoFT Sct TVt y 2STIRIV S IRIQF et RRiLCRS st%eié% ed
by a sparkthefiweennoretef ithe etectilddes amecttche floodches detecbéd)dad which
any pinhol gpi.s getLeled §f opiexaieke wlanranesesBatalt Euhkeqak! o SEQe

506998 ) . . . : . :
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 pinholes are
hermetically sealed in a different process. However, this
inspection method has had a drawback that the inspection

A,
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Wien 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 pinhdl &8s
“det.ected by a change (magnitude.) of the detected current. In this case,

t here may arise an error to the current at the detection point due to sone
i nfluence of humdity and tenperature on the peripheries of the inspection
object as well as floating fine dusts or the |like, which is the atnosphere
in the inspeeties. whnla besudbmplibeateaci segniasnyoat Bebpeeaenee pebcakbsence
of plnholes co, | d,not %e fteﬁ §r0n1nlsoperat|ons such as a decision of the
presence oPfaSprRndle tR&t Ri-PAS Sﬁdlng the absence of any pinhole. Further,
applying a high voltage between the 'two el ectrodes: that sandw ch the

h ti [ 1 | ed t isal t
ermetical ly seal ed packagg EgW#HQ%CQH erekgg H@aw@b% Erels o) Qll?wtﬁe

concentrate to weak portlon ectrlca i nsu at|n filmo
hernetlcalP9n§@§Pe&n§£€E&§8n56°tH&tdﬁPﬁh&Pé§°%6uﬂ6m681ﬁﬁdE et RREPrESEF: i ng
in a tendehe)tmefc1blaQEL9aSBBglédnf'péeEagé'hl Stheze hakb AdEn20pIotddeency
woul d have,ag,adveise Aiheal aRddItdNeNedd 0N RaGKA0e s AR [T LNebog
probl em The preseént ébﬁﬁlcant s preV|ous applfi'ed an_invenfion w th an
ai m of predenciepgvilishedc hatmesse 2ofPaHI% dplerat $THCM R arA t hevat kBgphéfe in

the i nSpethppmletin bbtGesBt hmi;h vwaﬂleect&dwwtsbcaééy tsealgdepackagartyhe
contents o

f d.h
conducti vi flfl\flgﬁfghESa?Jg&w\ﬁeph Cgﬁo 'ﬁ & reclre(,sgqu a%onasruﬁa\ﬁ |%E; (%eﬁ%#w%g‘ﬁl Shgd on
a groundedisdppoduadl edecddwdss aﬂybebh¢|éQOdonﬂE@@ﬁgﬁﬂ@ﬁlya DCThegh a

v?)l tage Itscare%h%d weiveenst RrnsdRpeid @}eat rRi8-ka NGl Ble &h €6heOdSE PHhel Nt O
cl ose con

t with or opp X|n1t a pectionobj ect portion
ot “the: hor PReFLEPRs 2. aBPe AR RaSs S0 thaEtERe DRRVERCE BRY: RE"RBIRotFcal Ty
seal ed pacfegecaed dﬂynrexﬁWP%echéageueseaPatpnhh&ublMdéuyqn PH@sEAt at
the inspecgbgmyobject end portion. Then, the electrode put into contact
with the |nspect|on obj ect end portion is grounded, where a discharge
current fromthe inspection-object end portion is detected, by which the
present or absence ofihemy phehpkesefniceheotherbveencal Iof sanewlpd’m&agelss

detected (dapanese Ry cRLBRREhGAd OB rMSe Hilndrfidfd Opgnds Helpald 58569)

Usi t hi th { to t th
LeL 0 T sogELDeR e T POt Gt Ol ppavent dhe osgense o

such as huprdctycahdwnmmxnhﬁuwehekpmesen¢ethe ﬂb@h@dehadfsplmh01@gunsed a

sequence oa‘aeteéeset Ikgﬁ Qr%%gtee (nT Jpcr\,ﬁ§<=9ntof n\f?x@t'cﬁﬂ:é@c%cpeéﬁrrent
acconpllshf HéV|em10 ese and ot groble ject of the gﬁesent

i nvention Pef8PrE" tB FrEviae Qﬁlﬁ?f ElEﬁfoﬁeYﬂoﬁh?o?uFﬁ§BEc?Fn
herneticalﬁgtseahed prokage e chtoretdmwk alindisienice | efpebuimddity band

achi eved wWethp E%EB% %ln”mr?é PR Pﬁ%Ef‘esWBECQhGEtlhﬁi)éc&lfdﬂ Iabj)é@&/eatsed
fron1occurre2ges of ratlons

mﬂ to gk ere d t.he 'h 1
5 AUG D03 Y'fi ec??o IﬁhrFﬁQF ?%Esné?ﬁo ﬁev %aus (%?nﬁgleg Fo be
madé in thetmesphercahhyt@eah@@ppawn&@e even 3 fresisltel ethe | datigionsakating

filmhas wegk 34 t hpBSenker otrhlasvoé@s&@doft fiﬁrimfé%t icahly serl ask p@%ege 5
to be |nsp?cted can be

ield of f i nci pal y by
cylindrica r?ﬂaﬁﬁd’%ﬁ&é&é’é‘%ﬁé’ﬁ %aﬁsaﬁglﬁé?ﬂef’lfcég’ﬁy @g%ﬁ eg
packaged ipluhoﬂepnecusthandndesgdeberebaen0¢o@ﬂsa@ﬁcmemh¢hﬁa.flat bag nmade
of plastic film In the field of medical consunption articles, the

hern?tlcally 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



.10 ;seal ed package can be exenplified by bl ood preparations such as
transfusi on bl ood and bl ood plasmas contained in a plastic bag in addi tion
to transfusion agents' such as ' physiological saline or Ri nger S 19phug 100h
~¢contained in a transfusion bottle also made of plastic as the ' |nspect|on
15" obj ect for prevention of contam nation and deterioration of the contents
due to contact with outside air via pinholes. H gh-resistance electrifiable
fluids such as distilled water can al so be inspected. Furthernore,

hermeti cal | y é&%f %g‘&agttévé“ i QQV%QSQ Pertést e & pawdernsgaduchbhve
material SUCH 00K rice or solid-matter iron powder is hernetically
seal ed i n PAPEBE i cehay IS HAPIR G obj ect of inspection as wel |l .

DI SCLOSURE OF THE I NVENTION 25 In order to achieve the above object, the

present ' invention ovides a, nmeth for, i e | I al ed
package, conpri sing ﬂtee SEESS St -2 Og’c‘far“i“fyuﬂ%g ;é%éek?n@fgf%”%;}lpgga&/ 2f
package 3 imwavhttr,dmcmmént enl sdoh ef epreventanpy tbaduetrverenged of

powder or gp §f&£‘e3Qthtq% adtrﬁdsegpﬂéﬂecaiﬂaythes%e e@glfdnl m 21Ry
putting an ctrlca conductor 4 n l e el

a pa
vol t age ou‘tlﬁftﬁ t BRRRAQL s tstnéeocam g‘ﬁrtf‘@lttlﬁg?}quomeﬁ‘e I f%c%?ﬁ% c%hf:act
wWith or pregmtényst @fa shileh f asechorasorf13tidof phwedher nmet i abldy kauingd

package 3 Sfeépgi%agee%%d%%'%}t%%§/ 1 Lpetheosedh w1jc}5 aG gp@étf‘féﬁ?i call'y

seal ed pacef< S1°6Ct ‘then, putti cgq n el ectrodJ[e connec ed to
a gr oundedlrgﬁ"éhﬁ*d}@@ i Fre B iPREFeE O B tFFPPWHA ORI WF 1R ERode
I nspect i ona olyprEdi fivd | eonBagupaticer ect i Dg doigin r erdlecagfe | dght applaad

noi se due Lo eI ectrl c d e ]%Q%J n ProSENGE in at
the i nspec}f? on- O%j eg‘te p%‘?ﬁ?%%g%é]t er eby get%%t egtlny pi rﬁ?el gugf bﬁ%@

her net i cal ¢}oseakentpaskajss. ons OEPP§§GI PR, fRer®nt hen%IP%EHPEal
conduct or 6bj3€d’:t vesghdf rp@&ﬁhﬁq velft agee Olkputtendipal seﬁlédheplaeldagﬁﬂ gol t age

pover SUPDLYE® kB bkl £OREAL i L EQKLT) Licd 0od NpoSile d aaee

portion 31° ica % sea ed ac e%/
conduct i veeteomteheallly | ﬂh@’f’t@e eViBt |acaEP1I %Jef’al etf paBKag®ressrs dlectPrii ed

to a negatmep@étp@aléby@tpc&mtpa&tmnthermmtgteve)lé@g:eoct@ BukVint80 kV)
L fve (a5matt FiEh e SRANELRL oA, oBIURL 1 AC A cr 4 C%taeﬁdea

positive ( €néra as the electrode nnect ed
the groundézeye omdﬁhgcm¥@e8 curresdcufEomn e |5P§§’§ﬁ’6é°6‘t“°5’36|cﬁh013€ at
the inspe é@@:&bl eetdeeét:t@a 31aythntchf thegatriegent- Jor afissearee gefieaayed

Wi thin the c 0t s It}{te rlt_le?_%) t\.{%a(llé\/ [ %QE%@BG gggﬁggﬁratgd borLtheeq

pi nhol e, €i° pos cont ent s I,
the positi O@amax)lemnga‘af:etc&@@éhf:ﬁﬁtteaSt 6‘7Ct~°he "Eﬁ%héré”t}vﬁeﬁé‘del}é%t re-

di schar ge pggsigs) bet ween t he i nspecti on-object portion 3a and the el ectrode
5 connected to the grounded grounding wire 8 through the pinhol'e. This

di scharge will cause light or/and noise to be generated, and the Li

I t
or/and noise can be HeiBgt &gy neer@nBBF Y‘adﬁy ¥t BOgELBLEI diP f'tlgtcaé(n be
det ected tpaévanpi nbake bechiesask abft heniiseppaetti@ncbjecthgpottibaifg. | f

bochr "ot ecttFelhERChEY gerhdo AMEPSBALPR b P oine S?tagﬁE'%%‘tC’f‘heéF‘fW of"be
gener at ed. hme@FQVngtfsﬁg ’t‘h‘épge%*é?e7 wi FPWRBET he toX& | VaER 8 Waghst 1

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 at:mosphere during the



= 5 1 5 AUG 2003 nakes it possible to detect that no pinhole is present
at the inspection-object portion 3a. In this case, an optical sensor nﬁy be
used with a viewto detecting light which is to be generated by16H&G
fdlscharge a noi se sensor may be used with a view to detecting noi se which
is to be generated by the discharge, and both an optical sensor and a noise
sensor nmay be used with a view to detecting both |ight and noi se. For the
el ectrode 5, although' various forns of electrodes suitable for the
i nspection-object portion 3a are possible, it is effective to enploy an
electrlcaJIyn$pﬂdUt®mveabdu§thmﬁ;(ﬂhxﬂknﬁwthﬁdl9et©hdﬁepﬁﬁé plaseies

fiber. Thi St@l Bet rrda@élyn £ feNGahicta RAnush a1 ghaaldddesferirays bentor med
of acryllc ber nated. with c er. oxide. This.electrically
Tt i

conducti ve %%%rb IDPEER T NG 85 rEHPETPEral , being soft in
terms of rigidity so @srnathitso rdetrtegd tthieei hepwetioal bpj eealeﬁend'phggm sel f

o il TTe Yo A0KE MR e S@aﬁsbégf?:eﬁ‘%tlf%@%dm%A"i*ie PELely SBEPRobE, ous
oo e s CeR o TREL LKL Fig e P e hep ek Rl G Laiet atp anogre Bt

due to el echeimedi sehhygeet had mndupsckagedmaqwunmﬂupaaﬁesa gindhdlkeidest he
| nspect i on- PQ{SP& ?BBEEOEﬁgﬂeHS i3 Bl e el Jagt trﬂa% IdfgH1 LB eSiAANduerho the

di scharge incident_aqn ofomultiplier tube 72 via an optical flbei 71 to
convert thetm?gﬁﬂeﬂﬁtSfeFﬁﬁﬁ%QW%t%PtimﬂﬁéoﬁhﬁFﬁﬁﬁﬁﬁlpll DfFmeEs cahy
detectd ng theaetecpatkaty bynabdeteemplifBed Byy dolomy goepevet iwnsh sacheak

Lont em ssion 99&;&&D&d'éf@@é 9, &h%l%eec;é%%%n sgsldnde aghi gved.

In such a ca i advantageous, t em ssion due to t e
electric dlg%ﬁéPb% |%39et1¢ruﬁ4ﬂ%ﬁ1QH1 tog trapSEumlen ooREER e Gt caPSti ber
71'via an uphyavobbeictlarsaiiitrid ngr \Hisiddre-sabsolptiam fddntteingd. By doi ng

so, even | ftI’QﬁSPﬁ@E@n' %O%Qll%r 'agigo thabe! ighty la%ﬂ%r s § thet 86fspelciechi ght
-em Ssj on can_easi

et ect ed ul trayviol et
e S £ IR i 2 Sl g M‘%%ﬁﬂ&? OB 278 A aRF =F £ BRr OF1
t hat aIIOM/uheramnabetsrdwﬁttpeagmt@Ctruh§h1DUthedethﬂéugﬂasmG@m@lﬁé used.

Furthermor ey ﬁp%gié‘gaﬁeetBfeétfff‘ﬂ%?@cfﬁul&é"esdd}g% efisisiarqduatee the
el ectric disc ﬂg be §0|dent on the optical fiber 71 via an
PtPhg ”%P%FB?

uItraV|oIet??%n§ absorption filter 74 and an
ul travi ol et - convertlnQUKtbermgcemthgrastl¢5llfwseﬁﬁ¢QJEﬁﬁka9¢&|m@ shdehwher e

the Q@SDeCélﬁarebwet 9%5waer3aoh§u@ﬂwéa«ﬁa@érﬁlhegucsmmedsod%édu&mg an
vi si.bl e- absorpti an

uItraV|oIettran # ter 18

Ut v of ot SEor B HEFYTSior d36En DaTacs, 38 bRTHISI Gi b SPEE0 ite®as to
cover the aphaphicobPaot Abposhapebeian hekings %ﬁm%ﬂﬁﬂa§tﬂ@”eé§l §1éapture

el ectric discharge no matter where in the annul ar or other shape the

electric diE?E ggugﬁs QCQHﬁrng ﬁfgﬁrt only ultravi ol et conponents of the

emtted lig uor escen _and thus eaS|I¥)detect the |ight
en1ss2%n BRI EF DESCRﬁPTp@Me@FtﬂH@qﬂ%QWFNG@e 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



Fig. 1 is an arrangenent diagram show ng an exanple in which the inspection
"method of the present invention is applied to the pinhole inspection of a
transfusion bottle of physiological saline or the |ike, where RigpF0TA
-shows a state of electrifying the contents and Fig. 1 (B) shows a state in
whi ch the pinhole inspection is perforned; Fig. 2 is an arrangement diagram
showi ng anot her exanple in which pinhole inspection is perfornmed by
detecting Iight due to electric discharge after the 15 AUG ~0~3

Sectiif cadaaicdily GURLRN pothadd HANSLUSHAN LI Ofc plyst,0l ool Cl
sal i ne or t angenent A"a Famor ‘el ect i ¢ éﬁQﬁIOf
t he cont entaé'l i ecoﬁé%i@sé:' \ﬂ?@lnécéeéﬂal‘}é)a@e 96’@13@@@54 i@utdingpotirerisingght | y

bound i's | RaReaked,f ofopbRNoi@eiadd guidni %rﬁnlﬁépgegggﬁngbgb@gr?Bﬁlon
el ectrification % ﬁ g c?ntents in the ca @h e a food contai In

heat seal ed a8 §CH&b3r O YEE PSS r%f;e) 130t G /gchoresse FAge $9s an
arrangenenﬁhmqnpuMﬂdlwcmhegea$@aWheceuthe1p|ahpkeaem&ae@ﬁl@npzhnﬁﬂécummd

after the EE'h"eCtra\%*bE@Tt'lBH BEJEBE Cge{t@l{}sﬁ %er th f@%%f%&%y dseetae .

cont ai ner faqr
showi ng a PIsHO Gné’lf F@IeaPFSH@I’iFﬁaéﬂrﬁnﬁeélB@ugﬁcgﬁéét Bode, an

ultraviolet-transmtting, visible-absorption filter and an

ul traviol et-converting f| YIeSGets thei%s @,ﬂgnﬁt%ef erl(e%)tﬂﬁﬁuég ar rdaufgcenent

di agram shovm ng a state durl ng the inspéc ence

contents, derigiedttfyem e h@}lté‘ﬁenqun% Berminpdr mdt i e | 9Cséwséﬂ

package, 3izot:)Ltag&| gewkaceupplii enisef pher gﬁtbcabh}ta&ﬁakﬁ@hp@ik?ﬁ%xﬁﬁt

i nspecti onyqbj p o] ctr e ag P

suppl y, 7 18 @ﬁé Q é% r%ac% B?rgg. bf tk_l_ Q_II aﬁt%% 73
det ect @laCk?Qe 3: ultbﬁa\ﬁlﬁ@iﬂtqaalﬂs}m FPnﬁgCtiﬂ@ trt@atmmspt ELonlrﬁl lter) 75
ul tr avihekfletsenyeyt ls@ﬁlfeHU@ra@&@@;@t 3glaa§es e&ctnﬁié&mébng WelBt 34y MODE

FOR CARRYI N Hi ?/ Igl;h Prefe od| ment t he preseént
i nvention a?eig s-cl;r T ey e er‘j‘en({::fe1 t 8t K e cd Bﬂ?Fn Odrsaai\ﬁgs 30 g
appl:.ed to the electrlcal conductor 4, causing negative
(—) ions or positive (+) ions to be generated.

Next, as the electrcde 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 (-) ions
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 pinhcle is present at the inspection-cbject
portion 3a.

If no pinhole is present at the inspection-object
portion 3a, there will not occur electric discharge, so
that neither 1light or/and noise will not be generated.
Accordingly, the sensor 7 will not be activéted, which



15 AUG 2003 In the present invention, an electrically insulating film2
wtth which electrically conductive contents 1 of a hernetically seal ed
package 3 to be inspected are covered may be plastic or plastigqihniidr

-gl ass matching the contents. Mire specifically, when the contents 1 are
fish sausage as an exanple, a bag made of vinylidene chloride filmis used.
After mnced neat of fish sausage is filled in the bag, the bag is clipped
at both ends by alum numw re and subjected to retort sterilization.

Further, evgndetoft 559d81e8MIOYAdGEc bagaef n%o'ﬁ)ﬂﬁ'} fi \pat
film can be the obj gcti ve herneticall segl ed gackagée% oi gbu%gg?cr&t e%' In
n

this case, STHPSC o 12 i PAY FadB 8f - nyfantiidd $88¢pr pyaRtcical

po: yest erI arech quot ympplyéenszdowi_phlh)eestﬁw anel géﬂgbtdﬁgelﬁbher?r%ac&ﬂdis

ol ypro € . t he nd,_ i case Q

Itor a%gf ug?/o%s% s%%h%egjeﬁayéséﬁglla iogge sgﬁ%ggggﬁ ’Riang]g?aggs&etﬁsiogn,may be
transfusi oMS§st t Wit Tof @ pligst | ¢ospesitiaaddinor nqidie/i ddeliclasies dre used
and besi degedledst &P BBE Sa@EEhakgR , UsHY GofWriNespPi€a1t BEncRRt els 1
may al so be flujds of solid matters, such as electrically conductive pl_(l)v\der

such as ir&n obifer SEPSGENEE Yo Bt FPES! I PhnBudtieVe Powderectipgr bot
supporti ng g themtketniaidd y seal ed package 3 in order that an el ectrical
conductor 4 is put into contact with or proximty to a side face portion 31
of the hernetically seal ed package 3 so as to electrify the contents 1, the
support menber may bé Vf Elﬂg ?ﬁﬁfeﬁr%ﬁh%s 2L IQMGR YAEA6NE nEPHEBE (@ t her
pl astic or edetcdldddeslependabfeonfdihe thier cinmspancésnebbtise), FostPOr t3a
menber who u : act.,surfa ' ar. sh it .1 er f
ol | i anarer T ogat saCad Aoeit ro merarossr eRptel o DB B g
a circul ar “PAUSHSe shriste ™ae haf tPeeeFb3sad byt indIctine spgpatiic
menber cor fdadeands to the circul ar sausage or the like. An electrode 5
connected g _ ~ ~ cur Q03 to a grounded grounding wire 8 may be a
metal lic one of any shape corresponding to an jnspection-object portion 3a.
(Exanple 1) Fig. 1 sH3WsS an®de&Hliedld Xahi @endhcthisiaret bealshy sesl ed an
pﬁckagle 3 8 e tiricales fausign deotiidw@nddrofiiseciyl i @sfibeat 'i?aprégnlwaiéahwith .
physi ol ogi ine: or other tr i i t] seal e ere the
cont ent's 18% P%?Jn %Bﬁ,le& er net}?lglcsal y és%%(g%npgc%f%e ) t%S;Jg e rel_%:%i ﬂ‘ngg/%tyg
detect a pPRR&ItE Satf IRRF i35 pEkt i BAsBbPeterpaiti Heidy dfofthelhmetratrpcaf v
sealhed pﬁckagélda.tyﬂm: tarsamsftu o ridnetdd eclge hﬂsSpe@t)ﬂ&nS@}bjé@ﬂ,fméﬁadg@B a
rather thig Sty ' i, t I t.i r into a .rounded 65
T A T Tl R e
vol unme of 1860%/muSh |Shages IsTHOGMRheict | ar R aRee pot Eh okhgainareetdomhol es
are |iabl eobgeatcur is one fornmed 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 dianeter of
28 mm and a thi cknes$ld©:8 mh whtfe 89MERGRAGOMENg PHTk i ofhe s pEeRi ded on

t he 'opposi tetecddngPlheeprenehbesornapsehceno@bgentrpeti bhosf3aiyher Gue

pi nhol es of .0 i yal i n S i ahl e ocC, perd pheries
of the ri n{éssﬁgf%ggg%(\é( (§ ?%%ﬂgonbgtggmﬁﬁl%%eqrnpb%gre %’]gosbegégels%fel & and
t he boundaP?nBBEFi ggﬁeéf?stﬂ?é’trlt%’d&blﬁ%ppﬁ?r%b@%i R ar’l ehestepeniofy of
t he st eppeldlepoihgorliathtwherctss en r dhbertcst tippedischabgbd.indidendercho a

| nspect ¢ NBnbRsAGstiphahl eebePOrl vk 3 Obptlba 1t 'ARRUS) 0N DOLLLG 3 f Of
pi nhol es, th the transtusion bgttle 3 plated on an arbitrary support base
made of , fbPeexdfftte, 1pFastilectndtiskomy),ths rebosornptipliee subet rial

conduct or éndonfmeiedrip tie akgativeity) byi de aétecberhizgh vy ageipewer
supply 6 whgse RAS] e (1) wEhHe 1l fed; b5 BHE WY Gieongagtywi L or
proximty to ]

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



- 10, ~ ~ AUG 2003 the side face portion 31 of the transfusion bottle 3,
so that the contents 1 within the transfusion bottle 3 are electrified by
the negative (-) potential of the DC high voltage (0.6 kV - 30 kg% @@B |ed
“to.the electrical conductor 4 (see Fig. 1 (A)). Also, as the efb P

for, in the presence of a pinhole at the inspection-object portion 3a,
generatlng | i ght or/and noi se due to electric discharge between the

el ectrode 5 and the inspection-object portion 3a when the electrode 5 is

put into pEHE ”bbilhglorf%B@EaCEu“‘bHath%d'“%%%%é&HbI%&f%¥aﬁémiﬁ@ﬂn a a
smal | cup-li ke netallic nenber  having a recessgﬂhgortlon into which

i nspect i onBbf 2Bt pdrTPHRE P c§ﬁ BETfitared i ¢ 8t Pt 0 Y Fer Ainaf? %nd of
t he groundptlageotisdisbg baiight8 tivatsuciygle viey hawed tbedeekaltl,i chrenbeghtan be
brought in Xpmty to erage o sp io por

Thus, Wnen&‘gﬁgég 1éct r%dle 58% fﬁﬁe é%%al l&‘e{&? (E %é} {ieQQEG%gr |C'lellg?ought
i nto proxiwEyavoolns rﬁs'aee@n@ﬁabﬁécbméhﬁl éhssaarete Fohenoaryt . i ft he

presence O£d@1@hahol aratogtied NSpasét on; Obhﬁﬁt aardv 01 8Ravebeetr i fays

di scharge t genei gd in tg gag gggmeeﬁ BO hg ectlo obj ect portion 3a
and the froRtS3f tHe " BPRET? bdk"EI bGP PUPEREP Y 8s ¢ el ectrode 5 is
brought into coverage on the |nspect|on obj ect portion 3a, electric

di scharge is generat @Qréﬁ&ﬂﬁ@fbthaeﬁéﬁeaﬁgd%xﬁ @E\Q Eh%c%%@%@eaorttg@ of

t he i nspec |on ect .portion 3a, cl_tl Ie:i S e current f
b ough. ¢ P DURIRG TP U Bt b ho SLESHFE CL Hl SGREet vaY. ) DB ebeF ¢
char ges oflmchxade:mmem$ thar eopobtal Astibeght Tr/ arig narse uktgenssbheed at
t hi A d b 7.
'S Occunlf_f&g&m@ 'gbis%iﬁi‘&? SOL5E; 4 e%fﬂ:é&' YR seasef T.of

detecting t or noi se wt I S 'sensor i { _can bé det ecte
or not a p¥ W\él?%e‘br%%‘é‘fﬁrtdtnﬂ ‘F‘?%E‘p%‘iﬁl?%ngﬁﬁf%ct%port%bn 8anPsedFig. 1
(B)). - 1llin theé wize QUA8ren the absemeet Dénavlyjpchhoperatohhesa is '
i nspecti onghj ,]gf ﬁportIJ on, 3. .- €l egl.tjeg di sghar gglr% not . gengr

cor

s A -
t herefore no t or/and nol se 1.5 generated. Ac di ngl %’te sensor 7

will not b%r%‘é%rl"v‘é‘EJé%ﬁ by Vi trt ¢ 1aRserRIe bt ecf%ﬁt?ﬁat o pi ARG es aFe
present atulteavishactidanabjtdcig pbitooesSant kbiazmcddi 7i obptht cAn vielsieen in

the fi gurea%ga%ot hsl&é pagf ddecglget rﬂrﬁé" aﬁﬂu@aet 0<5r4dt§1ely OEHQ el NtOe
contact wit e sid e portion he he tica ed package 3

from bel ovPe‘E‘i"h%?wiPQéSl & 159 spst é’ éTaéE:‘i‘PfecaF 88&&&& oﬁ'h%fc y96f ROurse
be br oughtmatntt@r cmme&et i onhei denrhdraz ontraldtyhewr shiapm atiow e e\l@dtzcﬁdzl y.

Ewl;{ glhlelrc rre Q&p}gg;{?@g\,ﬁ?v@{&g Bgt%rgg\}?)ggkill he SI e face
of the el &% 5e§6 ttl%tit gFBLtr atRBR FLUEBRCRY anktt I se ‘%3“&41 ddiify be

detected be;asﬁhﬂ;s@@'smt7th¢1elu@h'ecemlssd®:scharge occurs between the inner
surface of the recessed portion of the electrode 5 and the

i nspecti on- ﬁectq‘écortlon 3a durln the fitting-in of the inspection-object
portion 3PFHtH PR EEIRS FAOENCRe el ectrode 5. (Exanple 2) Fig. 2

shows an exanpl e i n which plnhole inspection is perforned by efficiently

det ectiNg e O CYK I&NCE0lnd é e SR R Ghedd a U sghapgechhat
occurs in the

pr esence at"_th ﬁ ectl on- Q ortion, 3a
whil e the groundedbe Ieb"t‘ﬁ" rismEFBﬂ htoﬁ nF pl%ﬁsrﬁrity EB"S EBRt att with
the i nspection- obja@apﬂlpdrtumntlaétplinhbéeellexstpretcmlw|@f1 af tiensfomdohs 1

of at rEgnsf;JS'on Ratthe ofr PPuskebeghgakl SUANGO okheld ke1kB, t hensame vay
as | anpl e Fig. 1 (A) shows 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



In,this:case, the electrode 5 connected to the grounding wire 8 is put into
proximty to the inspection - 12 15 AUG 2003 object portion 3a_or

i nspecti on-object portion 3a is fitted into the electrode 5 as ihSEQBhgﬁe
-1, :An end face of an optical fiber 71 is placed so as to confront the
position of occurrence of electric discharge, which would occur in the
presence of a pinhole at the inspection-object portion, via an
ultraviolet-transmtting, visible-absorption filter 79, while the other end

of the optical fihkeredl-is cannected tona photosml i pid ery tg?gné%ug%ﬂ

further an output of the photonul tiplier tube 72 1s inputte 0 a detector
73. In addition, tREHtIAIWSILHCIRESLs SGlVET IRF FiE WHikeh pernits easy
t ransm ssi Bigof 3ulity sam ohetrangstsentThdsagkaghbiend lssdon Mueatieore! €€t Ehe

di scharge in the p e of_a.pinh at .t he inspection-obhje ortion 3a
has its ultraviole ?eré:gé)}gtsal ?cl)ﬁe t_il?jr?pu(?%.sg%l %Jgetr%e %ho agl_r?uﬁ 5 pPlLe(r:th}%bglkf via.
the optical fiber.with pybetde wndsavitelBitly anseindi ngs visebeetadsofpti on
filter 74, and fu&ﬁhgkﬂgggverted into electricity with high efficiency by
the photomuyltipliér tube 72, thus making it ssible to detect |ight

o st on QEEST 05t B L CREFRITITH (hergEtoBe: SAPCTevdd Gac e 97 ghbe

em ssion due to tlerdiesdimar je itheweeksor whiereheaplfacel i sosbabneghtint hat
light is hard to dpiACtsediteLMrLARNY € ARIHGL e by LS] msllyé&gal 9{@?
rays that a pinhol g is _present at the inspection-object portion 3a. no
pinhol e i s presen®dYU5E /i nspection-object portion 3a, there will not
occur el edFigc & stharge, asvahbatehhe &eapmoam 7 ifir obhthecase where the

ul traviol et-transg;tiiie VisidlLaksorptigon fi L tot tec 73
wll not be activ ﬁé : By,tﬁ?gﬁéactQﬁft can beb%g?ggﬁég thé?ﬁﬁ%?p'nﬁg eis
present at the i nSPEAGTIEISHEEON RF t ithE 38ONEEREfDIRE 3p FArgrmet seahdya
case in which the sierdpertdupn@jneeti nper tfican p3ridifng,hej dlEest cehéd y1 sral ed
package 3 is a - .5 Al 03  ti_ghtdl pandi n ion of a bag:in
whi ch contents 1 é&lgrﬁe_%l 'i_cggl(%g g‘esalaegﬂv‘%’f E‘}lgeﬂb e%@?{r%é&a%%o%ln%h ’g??‘ng
film2, where theYSlEELOPERLPcONARANS 4 8eri VREIFR om eleckagsevesi ae

out put term nal ohltheviSletghrankhageipgywervssappl¥-8abssrptiohnt HiToatact

with the side fac rtjo ':;]fpeq_cg' ' that . th
contents 1 are el %@t&(r)i%}e 1%51\2{%]}%? évo tageir?%. g%\gl%sg'sﬁgwdi%ﬁst hagn%c

hi gh voltage powefi8uppPy B | Ast hfR EEANPEHABFesCWRIEATMNBSROEERE td t he
el ectrically insukatitieg duxrimg? tiel link@peeaneent rated around the

i nspection-object portion 3a at both ends. The contents 1 are, for exanple,
fish sausage or the like. As the electrically insulating film2, a

si ngl esubdtefifdende WAyl i dene chloride is used by virtue of its
transparency and superior contractibility and barrier property, and the end

QFLH ﬁﬂmoffvi :Qe O3Gc2pE §h Tsof 111 eq Wt LAGCODLERT SRyt | @My Poynd with
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, 74 .. ultraviolet-transmitting, visiblé-

absorption filter, 7s .. ultraviolet-converting fluorescent

glase, 8 .. grounding wire.
A MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are

described with reference to the accompanying drawings.



For detection of pinholes at both-end inspectionobject portions 3a, 3a, as
“an el ectrode 5 connected to the grounded grounding wire 8 as in Exangle 1
(al though not shown, which is-an el ectrode given by a snall cupt § iMde 003

-nmetal l'i c nenber, smal l er than that of Exanpl e 1, having a recessed portion
i nto which the inspection-object portion 3a can be fitted as in Exanple 1)
is brought into proximty to or coverage of the inspection-object portion
3a as in Exanple 1, electric discharge whi ch occurs in the presence of a
pi nhol e at the inspection-object portion.3a, enerated aﬁd |Iﬂ r/and

noi se generated due t8 the%is Ss &E‘tvgélFéL& by tfA8 nmet
Exanpl e 1 ons&Xabphg 2£fiBy tid s dietlect wbachi t edacthe adtlact ecbmcﬁlad:tave

pi nhol e iscpresgpL aj the Oﬂspﬁéfﬂlé’&éﬁf’ﬁ é’@éfé@nwﬁéﬁkég‘;e no3 pi phol gl s

present at the inspection-object portion 3a, there mot, occur el €ctric
di schar ge, 1§6Pt°-ﬁ5?dt &S eRSBRTTIWMAY nBE B 35S aPEd PHRSAR s TAadY , oFt -
14 1 5 Alk&s2f88chtngbehdat@ctattd hat no pinhole is present at t he

i nspection-object portion 3a. (Exanple 4) Fig. 4 shows a case where a
hernmetical |y seal ed package 3, such _as retort food (curry, cooked rice,
etc.), in which the Mpzpespegifalbpddty pothdronshga cBtemts hkawrseaf egh

portions ofzashgg nmdeef eBZ'aﬁ\EﬂléC fd IB& S madgpest ee}lfr@ale@eepr@&faﬁ@d@r

b f hol I t h wWhi ch
may occur FDLPRGSGrEEtrs ol 5h MEAIe MLt | of wt - PAbG ~0aREEn YAa: £ b Bund

the i nspecinobhebpagt Wtbmy%aﬂme}h adr eatite m’eiﬁ Inea bnipom iwhse The
el ectrical Lygcendyetiye @&nir&%lst sk com ede! v mooked- f assb,copd@bped in

a bag. As the.electrically sulaln f.or ement i aned conposite
}

0 S HaSe L Enibehe ) BEd Bt Aonbbh TR ae Al T < Eior SRR e
i nspect i onobj edctheporoh st Beg 3hermhattbablye tisealedt seadleabeor ticonsbat

both si des;f éeeeansp%t ltmsofaa%et %@}gaqef 3a eémpasabe Eenﬁqg%!& Exanpl es
1, 2 and 3, % con uctor derived f ve-si de

e electri
out put ter MR GG HEOREPRPENIEHF  adtd PR SuBRy BOTPBUEY S FRE: oo act
with the spoabyéster pantd ovidylofienke chipetdeonand) amlmod@g]eeﬂe satdat

the conteniged, ar enelt%%t 'deiedd e Mi:gheyol tage 6@ Qfg\ésfu%%ﬁ\é) gicﬂ he DC
hi gh vol t age 8E¥6 After that,,as In or,egoi n the
el ectrode CEE‘P@&PEB 6 ?‘héa&rlii‘&nc?étfi R LS g \ﬁno}eltéogvn %’3
correspondestcel ¢ ¢hea i pidh st idu ad pdaridaick Avifdtrh sirg¥i ik diotdesersd are used

| nspect i ong Q) 1564 5 POE 1d 0N Irfaital-o eh@r BheedulabTRt i cal |y seal ed package
3, an electrically conductive brush having a broad wi dth corresponding to

t he af orementi oned broad w dths and nade of electrically - 15
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 sealed package 3 so 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 uppef 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 correéponds to
the circular sausage or the like. An electrode 5 connected



- = 5 AUG 203 conductive plastic fiber is used as the electrode) is brought
into proxinity to or contact with the inspectionobject portion 3a. As a
(esult of this, electric discharge occurs between the forward eng H&@%@%
~brush and the inspection-object portion 3a in the presence of a pi at
t he i nspection-object portion 3a, and electric discharge does not occur in
t he absence of any pinhole at the inspection-object portion 3a. The

el ectric discharge that occurs in this case is detected by detecting Iight
or/and noi se generated due to .the di.schar t he nethod shown in Exanp
o Exanpfe 3. SaporRee. GESCEIGR, e T dh dtrBHETHAC SO0F nibl 8o T
present at shhpei aspeetpondadhgecd poringmedSaiohfobhpept nboteids Paesent at

t he inspection-object portions 3a, there will not. occur electric

di scharge, so that the sensor 7 will not be activated. By this fact, it can
be detectedEﬁﬁaplﬁolblnhole is present at the inspection-object portlons '
3a, as in the foregoing Exanple. (Exanmple 5) Fig.. 5 shows a case in which
t he presence or abse ce of plnholes %ﬁ%m? Xasggl $U£§eo£ t he 11
hernetically seal ed kade Qe tas pu i hg or y are 85?35988 wher e
~ the inspecskehedbj petkpgetidn 8a i8 aﬁrénﬁﬁvaioheab0§§é€edfpértuaﬂ ofina

hermeti cal Lys8¢qhadighastie cmqleﬁnt @1@%01@@1@& oukgl4Rer i pher abradge
portion of an ogenln of t e cu éﬂ? at h ick plastic fllq12
s 5

th
havi ng el eEFRPEAPFY O 5@ GHIB% orCGRHaRFS
cont ai ned WhEhennth@n}mnnmhacahéatsseabédg@mkagﬁ1Hsaf©rebdcby1fhednably
vel ding andegeati B9 AqplAs! o fdildh Glogbcteal Jipbddigdiness [ ypee

cl osing the cup openi hg by_neans ul'trasoni ¢ waves.” I n such hernetlcally
seal ed. @GrmEtics1;ME§96@§dpE%R%@%% 3, pinholes will be concentrated
ar ound the i nspection-object portion 3a, which is the annul ar heat seal ed

ion. F he d I
portion. For the etgrp lﬁzs}aﬂfsfagaeg 5 t@ietﬁehsasge%wn?& {gnp%uneglrst

which is the heat se ortion o e 1 nspection-objéec

the el ectrPéaf EBHBGEtBPlﬂkdEFP%EﬂcfFb%Wt%eWhEBaﬁl9€°§Fd§eSEEﬁﬁt Epzmafnal

of the DC bhgb wol tagedpawsrs sappky . B mmaneatratr(gwIHﬁ ashapkt hlat'\he‘lgﬁl de .

face porti of ct i nspect.i 0 t ts 1
BRidhelt bet B3 ol RRPeGtion: %r&%\;pf\%;ﬁg% 2ok 01608! nb 085 goece

are electri a"high voltage (0.6 t age
power suppT?eG1n§§qQﬁlpﬁéopaﬁéﬁmﬂﬁfqyﬁﬁmﬁ%sw hergt pdmhotes, %?ﬁeéF@EFFode 5
connected to bheugr dended dgoaumed g wuch & ivesbriohgtht an nboshowxi ribppetro or

- cont act ngg#ggr %%9%%&10 oqblﬁﬁemraﬂ 08¢ 3an ﬁgﬁhcﬂmtcﬁ; en%&?]fe is

i nspection-o tiaon is 1nspected for pinholes as I1n ¢ or egoi ng
Exanpl es. Pﬁo’t’hii,e:dcéslé-"tl@é”‘tt h%telaé‘ct‘?Rﬁfé”?ﬂ Slﬁ ghn8FSPPESN ARG i 9€r5F8§}h
el ectrode haiv$nforpedutiar o@iana@tpn:mdeflceat ot hen@naultdd cknspectdfons otanect
portion 3 ch i nnyl ﬁ?f% aked ofnt e |y
seal ed pac a}{\'gle?)%l bﬁa{lg%lﬁg 0 dlln%?ekgct%\é c%ﬁ E‘?ﬁvéﬁggbgﬁ%
fiber annufaffy toP aS?ﬁsHJhoFHFﬁg InsREst IRgeee Sy nBPAFLIBR af Bere
eIectrlcaIpynhomdscbmvgapba&kmmvadehhatotmaqhqkﬂscafetﬁuab&s sachceur

speci fi ed Lppe e@lgﬁakﬁest hat this fl@fé&rsh%%dc%ﬁéﬁgé ﬁowf&m@ pRELHKON
bet ween t he OUEEL eri1 pheral edge

rtio
i nspect i ontBBj EEPPEEr EFBRPEENGS al ﬁfgst?ﬁng$ﬁ1g8Pngg5¥lﬁarFﬁ8nc%EtUSSH1ng
havi ng an theemuttmretstoppdhepottiger anbartheheopanengperii phies abtegged

porti on. ' Thepe sblieae! 61 £AENS LapBORNSClatkd 054 gt r m nal end of the

grounded g ound 'ng wWire and placed at "a specified position upward of the
cup-like hernetically sealed package 3 with its bottom upward, where the
el ectrically conduct ivie dyidesh tel eiotapte: Schs iospeetion-bhgectspection of

pinholes of,thge | RSARC! £ 007BRLEELNPAAA% SaSOcbbalp el O vard endegl 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 proximity to

- 10 -



1 5 AUG 2Q03 brush confronts the inspection-object portion 3a. A so, the
~ultraviolet-transmitting, visible-absorption filter 74 is placed r@aof
the electrically conductive brush electrode 5 with a specified ihg@msg
‘thereto, and further an ultraviolet-converting fluorescent glass 75 is

pl aced further upward in proxinmty to the filter 79, so that |ight emission
due to electric discharge that occurs in the presence of a pinhole at the

i nspect i on-obj ect portion 3a betmeen the inspection-object portion 3a,

which is t?lg% Q;H rebe t Led B ort Yh@”@rra %f%'s%%tn“}fr@éﬁﬂe cgndugtive

brush el ec is a tolén traviol et cqonp onénts to
bei ng i nci deat dhea heOGF{fEE%l d er’é]@Werttl‘lengtW%%{f‘é%é%t %"ats-lse 78 \3%€t he

u:traVI o: eb1LEAPSFLES N M*aél hégaabeerp(t— Olrpcf)ttéﬁ‘e:ta174ofThﬂme oat lefgh
ul travi ol et r te I t r. /74
ul travi ol e¥® iB%@Ert(ﬁ gnhsuor%é%ﬁ gabﬁ’%fs]ls é7 Iheor‘:‘(’aisj%:/cet)% ROTER T t ed

fromthe f4ubsescEng.glass) 75, and the Ilght em ssion is converted into
el ectricity through the optical fiber 71 with h| gh efficiency by the
photomul tiplier tube_72, where an output.ther is detected by the
detector 73. As a redPP: ofSthRe, eleghiodm S % d’t}e‘i (S IHILRG (9L @
di scharge phghodecuss athd hén&lpl&lﬂ:ltabnl—nbpectl opobj:eon pdat i oyeBErstuiedy

causes the, Jhtavlolely Cz%'i’@é“dﬁ% fé&"’%?éﬁ%?&cg' 2rdd BLhebhdMny!

t he uItraV| ra ,_Visible-absorption ter 4 no tter where
the place ©$e¢11§ﬁtieer5| s@?cbntf@ lWéﬁthLOPh@ Peght Péf}ﬁts"sqrbn3%|ué’ & tHee
di schar ge ¢5e<weg5d@r si fid tpus limglat paostiveltnei ghbarhoeohtacpi whahe @bet he

i nspecti ons o egE ggrﬁ%i%f%/ aFn lOnna@”_jeas!al Yshg flet?&ﬁgﬂg{?nqﬁ@gﬁp& t he

el ectric dISC arge re |y éfflClenr‘%1 e s
present atMéReernbpEEndon- §BF9§§660PPF6HOBamF—ﬁ’e IGh 1thfot 1RRRIFEEPRTL ri C
di schar ge, os9etbabolbectetacicen T WiidtatDtisletenhebt glt temassiarmimylt his
fact, it can, be_det ect ed t esen h sheat i bj ect
portl on 35" § %‘ 19§° E%eéo%o Iﬁggﬁé o#‘é(te : EEO%g%tgx% %1'3!@;] Sl ncéew?
contents dﬁethblmsrpemb¢bncmjle%tbm§¥ﬁ g Www}ba@ka@e ereerage

el ectrifieghafet DEOpEBEL M ASSIKE: Pordhiswnea .of generation of [ight or/and
noi se.due to the discharge is detected with a sensor, any pinhole can be

detected without errors irrespectively of the at rmsphere in_the inspection

based on the fact thEpuslewbenc téies @FER 15 not  SBEUS e s BT hHEE es
are presenhedllhe hasPeetiOHbodiged Nord imroximithheabdve xamptesontn the
process of .,n. el ctrlf i ng e nt f i e o]
her et i cal?]?/:' s%gl &5 él&?agiey‘byggsfgégﬁso t}"ggf r P%gl Eig%n%%éoe%%e gt =
el ectri calptohdlet o&tl sthénné@ts@écttéoﬂh@baéﬁﬁtl POTEIPIS| & rof ‘%1‘1%‘3"{%:1% gh
vol t age p%@écﬁ&?@é)ll\é!h%él%etd vm(thes@q;nsegw@ende@he Hovwwetjont is.
needl ess. t,0.say fhat theDgaecat rd cgi_l or MYy % SRnegt edpo the
posi tive (357 &FHe BF TR DX hi TS Fage power “sup y ose neg atlve -)
side is griemeledr bbaﬁhﬁéhtbﬁeeééﬁﬁéﬁ% ér éSerLr@tuﬂ é@t%%vew Phe
contents ofné hemiga%iéﬁms W@t geetden cakly ekatedipacdhgehargel ess

ki

I fiabl ,
1T ol SOOFRRAPET S DCRETY it [EcT FREn ] Gy e T b g oA BE Y

el ectrificéle¢on lnﬁnt“-?r—hgntﬁb}e?ectP@é'éleﬁnnéét ed ey simg gr%un%eﬂcﬁ?ﬁﬂﬁdl ng
wire into rexefAtt X teo orflgwnttatﬁ:tou\giht hclidegiroapathyowialy esf pdrdt ovhe

si mul t aneousl e. el b by t e Jmde, £ &0

el ectri cal ’f?,s%%)‘ﬁdg%?, VE‘EPUEE)X? QS rg?%gl ?hg&égguctl vée}pegl astic %t hg]r
than netalé¥e elettrodeds allrﬂeghfurtcﬁf lanél e%@%?%alll%/ congratiafe BEi nghis

el ectrode m@r%neendeﬁigvelghel 8%/@1‘1@ Hsabke ilsn dAdidtdedn n;o £l eensbeal |y

conductive_bru Furt her ion to t Q

exanpl es, fhe ttﬂﬁ?ﬁlq%%‘i %‘{*‘?’c%‘?l Ega Ee"d é’ggegccor di ng

to the presant ben‘deittelomledcameltéleapm:ﬂ gt agplnhole is Pl’esent at the
inspection-object portion 3a (see Fig. 1 (B)).
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-1 5 AUG 2003 to injection solutions or anpoules of internal nedicine in a
si.milar manner. For exanple, with the main body portion of an anpoul e

pl aced on a support nenber having a circular-arc inner surface, a? Gl%ﬁ
el ectrical conductor derived froma DC high voltage power supply' fs put
into contact with or proximty to a side face of the anpoule, nmaking the
content solution within the anpoule electrified. After that, a forward end
of the electrically conductive brush is brought into proximty to or

contact w th a forwarg eade PabLEABe Obst %ﬁr@%@lénsku%%ghiﬁ@é@&&n-

portion where pinholes, are_nore kel.y tQg "occ which is

i nspect i onOS’Qjeéiﬁ PoFEigh, 3fn \‘RAJIFEHréFatdéSt YiCe e CROBr 95HSEREE DFan] ght
or/and noi s@¢eduef dre at@cliglct dostaat geot bat iecgenerbeedeen Adwfdingly, end
of the brugh.an i nsp o] ] gct S wi;th e o,
t hus maki n%l?llt g%@g’:‘%ﬁ gﬁtggﬁgsr}leégt) Bignhag eis\"é){ei %ﬁt ‘%fﬁ% |tr’1:spec |g$1

net hod of CeteEfrEghveheFomd eﬂa%hﬂ%%l o BXGFERtr Aigetbe agHRei s,

Accordi ng bl npbhegdohona.nspaat I@@dﬂtheﬁmét:ltcabb.}ﬁ seal @@e@ﬁcmget}@é
descri bed iin d alm é“daqﬁf the pr esent | nygnt i 9 insp Ctl on of

e pil
a her net i c&MR Neal@F packige TR whf ch*Hont eg?%JC asc%l?cg%ﬁ?:éal
conduct i vebirdoyightor ipbadeprngrctood tdy et everide vﬁatChe apoxt Eonr Bgabify the

conduct i vehtelzln{atMﬁfpngsai§dofpan:b1%glenspe%b9nmo%pt h@&ﬂskwegk_' y el ed
package are . el ec ied._wt furthér t

ns,
presence oFikbs CELSf e&@ﬁéFéFP&nCS’P%PFﬁﬁtr ér/'%f’%l ‘Hg 8”68@ ©6 t]??%pléﬂ’lé“ctrl c
di schar ge tih&t occonsadet wEepnt hesigleect hodézonhakttyred taxr t hErgmoundssie
groundi ng Yihe %3_‘\(1 é}ﬁe i nspection object put into proximty to or contact
~with the electro nly in the presence of a pinhole is detected by a
sensor, by which any pinhole of the hernetically seal ed package is
detected. Wth this dHurtigenentitht heedrardrete cehé yedeat eddpaskaga ican :h;a
| nspect ed o eI expnag @ n%hz%@m%  REnBlea0le S 18kEG kLY &lsy 2L

means, in conbination with the ecti on-obj ect po |on
at a site ®hEPe 5 MraVeses énnﬁ Fll @I %aFS &fCGPe B TegE y Spdhat 1 5
A | G 2003 geeeenitiiog tdfe gt rentandf path;emcsmpefa:i']qnsbe addtm&ctthﬁutb}bei ng
af f ect ed thEheséﬁEB§ph79r€vhg§“£'ﬂeé&f‘ié” N a%eSUS cé |n ttﬂv : nhgfe

floating fine dusts, as would conventigna

det ection ByDERe S¥EFRCEUBE Shet ﬁécéﬁﬁﬁénpo’?‘ 6\9?i‘nﬁ’ft ﬁP&u&Hecttﬁé’qens%e?éﬂ on
obj ect withhe hixgépe/@tticageora_mdu eporhﬁoat Ga AdeoingngHeo fhetimyebhi GF as
descri bed L | ggtr. | 1 o] j Ush Jmde
of electri c FI % uctl Ve Iastl C ]?@Jbrbfr? ag tﬁe%el%qcetcrggeg%%ggt%g H
occur r ence®bf t ée@gﬁ‘:&r&ﬁ?c arge between the inspectionobject portion and
the itself, it becones easy to forman el ectrode corresponding to the

i nspecti On-(ggh fePantion, and noreover the electrically conductive brush
is so soft as not to damage the inspection object during the inspection.
According to the invention as described in Caim3, the detection of the
pre'sence or absence d&figgene2 at sbowef lamht estawple eliect rwhidhsciEirgeldat
occurs in r ce at .t ,he obj i 0o

done by et RG Ligh: o &%%P%ﬁég?o g e L A il
phot onmul t i ﬁFFb‘g'rFGE@ Wita et fmisaion tfg‘? etle cﬁig%’FFthélﬁF&ﬁngentfd‘at

el ectri ci t gpcbhyrshdnplidteoprretsiepkieepft abpinawd edette thiend nispe otliect-rakejeqt by

t he det ect h i a n%,rﬁg—gl ak ljgh i eto
t he di schagggtwo %Aj ﬁ}tlﬂe(%n gglgon can ‘dﬁé%%@%%\?egt ed'g %Eg%gﬁ %ﬂg&t he

i nvention E’s’oﬁé‘“%ltiybé'd’ i }F CFarhpat #Hé eRFESFBRCALEPE Bt he@ M EQR i ¢
di scharge astket theciedeetrdafiitheiopt ofakhki bentenasan of a transfusion

ultraviole mtdi cy,.f er ts n nt,
cven it tnC5Fate 1 B St S SF Bhe Pr' bbbl h Phe, RERATIRTP
eni ssi on c@f d&sEPpMpdedetect ed by detecting only ultraviol et rays '
generated by the discharge phenonenon. - 21 1 5 AUG ?003

In this case, the electrode 5 connected to the
grounding wire 8 is put into proximity to the inspection-
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According to the invention as described in Claim5, the |light em ssion due
to the electric discharge is let incident on the optical fiber )(isammrmg
ultraviolettransmtting, visible-absorption filter and an
~ultravioletconverting fluorescent glass. Wth this arrangenent, in the case
where the inspection-object portion is annular or other shaped and wide in
range, by using an ultraviolettransmtting, visible-absorption filter and
an ultraviol etconverting fluorescent glass both of which are so wide as to

cover the annul ar or_other _shape, it becone... possi t RY pt.yr e
electric di°$@ﬁ§%gepﬂ5€ﬁﬁ?téla vﬁ ré!hlen Jtlﬁseprr%%%h@gr &Eécgtt thgg g%e'%%e i

el ectric difsthadydnitas tdecelesdtrodenvers onl Examplgvitol efncengodemes aff t he
emtted |ight datiedfl yongscent iélgmceangot hus teasbhy rdgteehet bediitghin

em ssion due to the discharge. - 22 1~ . ~~1~ .~7Q5 Cl_%lrjﬂl\éjs: 1. A nethod
for inspecOing®ECHeTFRET cREI IS S pheRARE STonBPESPngIHE sPEpEr ofi?

el ectrifyi nthea grersmidecadd ya sehhlesl paskagbe( 3nsprcuhibohobgrtentsx(t ibn),
selected f t I, St f. electri 0151#5_1' | Wid, wder
and food a?’g@co%gr g‘{&%\ﬁ%;ﬁ%tef%%%sﬁégﬁ @gi'nsﬁ a%llylnéé)?l ml%ezlfmgylfﬁ(t}ttﬁqﬁg
only a sindke Bhddertdsl ctbrauehsr ofaFheommidicéd £3P8 si’agle GBPREGESSUL put
termi nal( ;)ftoa apapliiotacf)muptipﬁee@ut@bé ter mandl SuwtharP@mi@htmita?e tp)ﬁ:vv]?r
supply (6) _into cont.act, wit r oxi,m. t si de i O 31)..0
the herneti Igla .Ofugler%a pgl 'epractk‘é]gée ?3) 2Jfgo 1%%5%‘%%9 &c(gn, eﬁege%%&% nﬂ[ he _)In

her met i cal lpfidsiddiasy p&éagecpB)cat e ikait r i7hi efiS tHEFED pdidt | PFean WIS r ode
(5) connectREnid P HAHNGR GIUHIHNG MU £SYidd® pEPximty to or contact
wi th an inspection-object n portion (3a); and detecting occurrence of |ight
or/and noise due to electric discharge that occurs in a presence of a

pi nhol e at the inspec@hiwn- dujadtt geortdiom (B2 o eherebycddieechaymg pginnhol e
ﬁf th?. he”&f@lfei Cp?&lés\dér%él:(@ﬂ 9%@881@3)5?: 2:8eThﬁ1é'@é&mlhoﬂbrﬁ%b%ﬁ§@e b'h:j[ﬁgoa?a (5)
ernetica seal e ckage, according to O ai rein el ectrode

's an el ecBh c‘;?‘ﬁ/ cORtuCTIyE SRS f “rade ot el%%{l?i cgﬂp)}lt&)er?guctf?vet%leasti c
fiber. 3. PhetmmHddildien nspbet iy viaertha i ORFEgadediPpadkady a&dér di ng

to O ai m 1wk rdvitereithahlnisteRgof vdetieatd Rpsdiptacasence&f apseaga of
gener ation

o esence. of CE TG T EE 1 Rh 1HEpCetfoas Ob)-6% "o Dol by S P 0K Sep of
letting |i§he emhetpornlyipliort Hawbe 7., thus making it possible to
detect light 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, so
that the sensor 7 from the ultraviolet-transmitting,
visible-absorption filter 7, to the detector 7; will not be
activated. By this fact, it can be detected that nc
pinhole is present at the inspection-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

- 13 -



di scharge incident on a photonultiplier tube (72) via an optical fiber (71)
to convert the light into electricity by the photonultiplier tube gdﬁ% U@
detecting the electricity by a detector (73). 4. The method for tz
a.hernetically seal ed-package according to Caim3, wherein the Ilght

em ssion due to the electric discharge is let incident on the optical fiber
(71) via an ultraviolet-transmtting, visible-absorption filter (74). - 23
15 ~u~ Zoo3 The nethod for inspecting a hernetical |y seal ed package
according t SSIOH d e to the electric

di schar ge |tg§fqn?i}{nn§|iﬁé§2§ %trtﬁg%g tlcaFI ;E tents 1 are

ul travi ol ethftlﬂeﬁti'slrﬁaﬂt]whgsea/l%d bwetlabe@r pﬂﬁehrﬁcaﬂéy (ﬂlq)llaltmlngn film 2,

U|traV|0|ehﬂ&9ﬂ¥eﬁﬁér@ﬂéé@@i@§Peeéngu@§§r {58erid8d from the negative-

. Ayu&. As. Aa2. A& A C92
sl . AHE. An. A°5ldfﬁar%u%@ﬁt AF@‘“NQE‘% OhsFREARSLHETR AP 2T RUPRYEE AEURFRY. 4 S
AQJ 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 6. In this case, pinholes which may occur to
the electrically insulating film 2 will be concentrated
around the inspection-object portion 3a at both ends.

The contents 1 are, for example, fish sausage or
the like. As the electrically insulating film 2, a single-
substance film of 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 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-like
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 proximity 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 inspection-object portion 3a, is
generated and light or/and noise generated due to the
discharge is detected by the method shown in Example 1 or
Example 2. 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 the sensor 7 will not be activated. By this fact, it
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10! YLO "10%dy U&tYe - pres&nw@u&qm el ent®Y%o pinholes. In such
hermetically sealed packages, pinholes which may occur to
the electrically insulating film will be concentrated around

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

The - electrically ..conductive contents 1 are
completely cooked food contained in a bag. As the
electrically insulating film 2, the aforementioned composite
plastic f£ilm (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 voltage power supply 6 is put into contact with the
side face portion 3, of the inspection-object package 3 so
that the contents 1 are electrified by a high voltage (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 8 (in
this case, 'in correspondence to the individual broad widths
of the both-end inspection-object portions 3a of the retort-
food hermetically sealed package 3, an electrically
conductive brush having a broad width corresponding to the
aforementioned broad widths and made of electrically
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conductive plastic fiber is used as the electrode) 1is
brought into proximity to or contact with the inspection-
object portion 3a. As a result of this, electric discharge
occurs Dbetween the forward end of the brush and the
inspection-object portion 3a in the presence of a pinhole at
the inspection-object portion 3a, and electric discharge
does not occur in the absence of any pinhole at the
inspection-object portion 3a. The electric discharge that
occurs in this case is detected by detecting light oxr/and
noise generated due to the discharge by the method shown in
Example 1 or Example 2. 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
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 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

container.

On the outer-peripheral edge portion of an opening
of the cup formed of a rather thick plastic film 2 having
electrically 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 closing the cup opening by
means of ultrasonic waves. In such hermetically sealed
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packages 3, pinholes will be concentrated around the
inspection-object portion 3a, which is the annular heat

sealed portion.

For the detection of pinholes at the inspection-
object portion 3a, which is the heat sealed portion of the
inspection-object package 3, first, the electrical conductor
4 derived from the negative-side output terminal of the DC
high voltage power supply 6 1is put into contact with the
side face portion 3; of the inspection-object package 3 so
that the contents 1 are electrified by a high voltage (0.6
kV - 30 kV) of the DC high voltage power supply 6, as in the
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 is
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 wupward, 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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brush confronts the inspection-object portion 3a. Also, the
ultraviolet-transmitting, visible-absorption filter 7, is
placed upward of the electrically conductive brush electrode
5 with a specified intexrval thereto, and further an
ultraviolet-converting fluorescent glass 75 is placed
further upward in proximity to the filter 74, so that light
emission due to electric discharge that occurs in the
presence of a pinhole at the inspection-object portion 3a
between the inspection-object portion 3a, which i1is the
annular heat sealed ©portion, and the electrically
conductive brush electrode 5a is allowed to lend only its

) ultraviolet components to being incident on the
ultraviolet-converting fluorescent glass 75 via the
ultraviolet-transmitting, visible-absorption filter 74
Then, out of ultraviolet rays transmitted through the
filter 7, by. the ultfévidlét—converting- fluorescent glass
75, fluorescent light is emitted from the fluorescent glass
75, and the light emission is converted into electricity
through the optical fibexr 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 ultraviolet-converting
fluorescent glass 7s to emit 1light wvia the ultraviolet-
transmitting, visible-absorption filter 7, no matter where
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 presenf at the inspection-object portion 3a, there will
not occur electric discharge, so that the detector 7; will
not detect 1light emission. By this fact, it can be
detected that no pinhole is present at the inspection-

object portion 3a.
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In any of the above examples, since the contents
of the inspection-object hermetically sealed package are
electrified and then the presence or absence of generation
of light or/and noise due to the discharge is detected with
a sensor, any pinhole can be detected without errors
irrespectively of the atmosphere 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 examples, in the process of

l electrifying the contents of the inspection-object
hermetically sealed package by using the electrical
conductor, 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 also 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-cbject
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 plastic other
than metallic electrodes, and further electrically
conductive blind electrode made of conductive chains are
usable in éddition 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
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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 electrical conductor derived from a DC
high wvoltage power supply is put into contact with or
proximity to a side face of the ampoule, making the content
solution within the ampoule electrified. After that, a
forward end of the electrically conductive brush is brought
into proximity to or contact with a forward end portion of
the ampoule including its neck portion where pinholes are
more likely to occur, which is the inspection-object
portion, in which state the presence or absence of 1light
or/and noise due to electric discharge that occurs 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 applicatiorms.

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 means, 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
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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 a high

voltage applied thereto.

According to the invention as described in Claim
2, by the use of an electrically conductive brush made of
electrically conductive plastic fiber as the electrode for
the occurrence of electric discharge between the inspection-
object portion and the itself, it becomes easy to form an
electrode corresponding to the inspection-object portion,
and moreover the electrically conductive brush is so soft as
not to damage the inspection object during the inspection.

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
prhotomultiplier 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 emission due to the electric discharge is let’
incident on the optical fiber wvia an ultraviolet-
transmitting, visible-absorption filter. With  this
arrangement, even if the place is so bright that light is
hard to defect, the light emission can easily be detected
by detecting only ultraviolet rays generated by the
discharge phenomenon.
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According to the invention as described in Ciaim
5, the light emission due to the electric discharge is let
incident on the optical fiber «wvia an ultraviolet-
transmitting, visible-absorption filter and an ultraviolet-
converting fluorescent glass. With this arrangement, in
the case where the inspection-object portion is annular or
other shaped and wide in range, by using an ultraviolet-
transmitting, visible-absorption filter and an ultraviolet-
converting fluorescent glass 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 1light, and thus easily detect the 1light

emission due to the discharge.
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the group consisting of electrically conductive fluid, powder and food are coveréd
with an electrically insulating film (2) by putting only a single electrical conductor (4)
connected to a single voltage output terminal 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
(37) of the hermetically sealed package (3) so that the contents (1) in the hermetically
sealed package (3) are electrified; then, putting an electrode (5) connected to a
grounded grounding wire (8) into proximity to or contact with an inspection-object
i portion (3a); and detecting occurrence of light or/and noise due to electric discharge

that occurs in a presence of a pinhole at the inspection-object portion (3a) to thereby

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

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

conductive plastic fiber.

3. The method for inspecting a hermetically 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 occurs in the presence of a pinhole at the

! inspection-objection portion (3a) is a step of letting light emission due to the
discharge incident on a photomultiplier tube (7;) via an optical fiber (7;) to convert
the light into electricity by the photomultiplier tube (7,), and detecting the electricity
by a detector (73).

4. The method for inspecting a hermetically sealed-package according to Claim

3, wherein the light emission due to the electric discharge is let incident on the optical

fiber (7)) via an ultraviolet-transmitting, visible-absorption filter (7).
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5. The method for inspecting a hermetically sealed package according to Claim
3, wherein the light emission due to the electric discharge is let incident on the optical
fiber (7)) via an ultraviolet-transmitting, visible-absorption filter (7,) and an

ultraviolet-converting fluorescent glass (7).
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