*159159* Specification Met hod and Device for Inspecting Hermetically
Sealed Packages 5 Field of the Invention The present invention relates to a
met hod and a device for detecting pinholes on herneti cau‘mmﬂmlwﬂm“m
packages, which wap, with an electric insulating film U

contents, e.g, nedical consumabl e products such as bl ood presunts and
normal saline solutions, as well as 10 foods, etc. Background of the

I nvention Hernetically seal ed packages are used in a variety of products
today to maintain the 15 sterilized condition of the cont ““u\mmm“a

pr oduct s SPepifisgdonyr oduct s i ncl ude a number of products, foretmmmﬂ

vari ety of nedical consumabl e products such as blood for transfygiesn and
bl ood products, as well as food products such as retort foods. It is
ext r emel Meithdand Beicd for Insipeng Héresallf Seai Baclalgbsyy seal ed packages for

pi nholes. A pinhole in the package of a nedical consumabl e product causes
contam nation or deconposition 20 of the contents. A pinhole in the
package efelfofliOdvdatiogiuct causes the contents to contact the atnosphere,

| eadi ng to deconposition or decay of the contents. In a conventional nethod
for detecting pinholes, for exanple, that described in Japanese (Exam ned)
Pat ent Appl i i i i =699 975 subject, which is a
packaged i trfg%]tp'régghtErr{g}édeog’qgg[?%éﬁ.g%&%aﬁgggé‘fwcelfgr(:‘%‘%gléés‘?'&\ﬂféﬁ“a voltage is
appl i ed henetiedy seldpackagaswhich Weap2itls abasanid insilldtivg Giinh, fceRdativeaontasts t he

el ectrostatic,.capacity for bet n.one electrode and the subject and
the el ectPos dé?a?gonélénba&ei R’?ﬁgﬁh@&%&%@ﬁ%@gwﬁ salingsqlytipgs anwell ahe

subj &@t, fawds,epar k i s produced between one el ectrode and the subject,
causing an electric current. The existence of a pinhole can be detected
when the electric current is detected. In the above nethod, in which the
exi st enc Baddgraan®bth®In@eidtidndet ect ed by detecting the 30 electric current
caused by the spark, the existence of a pinhole is actually detected by the
variation in the strength of the detected current (whether it becones

stronger or ' vol tage i s appli.ed to the two
el ectrodes t%ﬁ?%b%selgﬂﬂE?énkg%eﬁggéﬁsg/ﬂgggf‘@%y &pr’é%(%ﬁtaéodﬁ%gﬁ@@ﬁta'f‘ﬁléern either a
| eakbye starikized corglition of Hercgitengs ofithese ptodedtsa@Yiase produds inelgay Shdsr 6f 2 t he

g)éicz ';rggc fog %? f&'_FEzgn(‘?;llg,a v§rlilcc:‘t£l1 oia m&Héa‘i gor}ltsulgeﬁ)?eopqg uctsstSIrlc nag g{oog %or ttrgr?sﬂ\nls(i)olnt age
and blood products, as well as food products such as retort foods.
It is extremely important to inspect these hermetically sealed packages for pinholes. A
pinhole in the package of a medical consumable product causes contamination or decomposition
20 of the contents. A pinhole in the package of a food product causes the contents to contact the
atmosphere, leading to decomposition or decay of the contents.
In a conventional method for detecting pinholes, for example, that described in Japanese
(Examined) Patent Application Publication S50-6998 (1975), a subject, which is a packaged
item, is placed between a pair of electrodes. When a voltage is applied to these electrodes while
25  substantially differentiating the electrostatic capacity formed between one electrode and the
subject and the electrostatic capacity formed between the other electrode and the subject, a
spark is produced between one electrode and the subject, causing an electric current. The
existence of a pinhole can be detected when the electric current is detected.
In the above method, in which the existence of a pinhole is detected by detecting the
30  electric current caused by the spark, the existence of a pinhole is actually detected by the
variation in the strengih of the detected current (whether it becomes stronger or weaker).
In this case, when a voltage is applied to the two electrodes that hold a hermetically sealed

package between them, either a leakage current or a charging current always flows regardless of



current is also affected by the climate, for exanple, the humdity and

. tenperature of the periphery of the subject, which formthe atnosphere at
the tine of the inspection. The | eakage «current, for exanple, becones
stronger when it rains or when the humdity is high. Fine floating 5 dust
al so affects the electric current at the detector. Wen checking the

exi stence of a pinhole by the magnitude of the electric current running in
a short period of time, the detector sonetines concludes that there is a
pi nhol e even if there is no pinhole. In this nmethod, malfunctions are
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hermetically seal ed package can be checked efficiently, but the nethod

still reQhiheglectsicdnsplagag f(‘}fn qf theheenatisllyseddedragkage, proyiding agausedor pishojesor at i on
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hernetical | yIn Eosohys dheagyeroblgms hrecappliceatinventedp metl‘@dl(lamneﬂllm :Nb1868 ( 1998),
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t he pr eviioesieypromimity, amidie sieétiude thaticonticss hettbi® p@Kosis gRmAdATwhAe 32 ghivaliol e i's
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I n ei t hefrofthé @k pordinlt@inspeci the hideSdally Seale@ psdiBslforfifongr Or not there are
pi nhgbes on the surface of the test portion of the hernetically sealed

packale t hatAfREding{gsHs mpthed, dhecistenercof apinhgleron a hFl’@mP@a“W iedesipagiage ¢ay check

be checked efficiently, but the method still requires a series of inspection procedure. In a further
exploration for an easier procedure, the applicant developed a technology that does not require
the supporting electrode that contacts the side surface of the hermetically sealed package
(Japanese Patent Application H10-211868 (1998), Japanésc Patent Application H11-16597

25 (1999)).

In this method, an electrode is placed so as to contact or approach the test portion of the
hermetically sealed package in close proximity, and a high voltage is applied between the test
portion of the hermetically sealed package and the supporting electrode that supports the
hermetically sealed package. In the previously mentioned method in which the existénce of a

30  pinhole is detected by detecting the current generated by a spark, a high voltage is applied
between the electrodes that hold the hermetically sealed package. In either method, while it is
possible to check whether or not there are pinholes on the surface of the test portion of the

hermetically sealed package that the supporting electrode contacts, it is impossible to check



3 whether or not there are pinholes on the two, relatively w de, opposing
surfaces of the hernetically seal ed package in sinultaneous inspections of
the both surfaces. During the course of further explorations and
experiments for a better nmethod of ingpection that replaces the above

met hod, the applicant discovered that when a high voltage is 5 applied to
a hermetically seal ed package having relatively flat surfaces through its
two opposing surfaces, it is possible to check whether or not there are

pi nhol es on at | east one of the relatively flat opposing surfaces of the
her net i ca&hbwemab@uerpawlpagneleh on ghie s, relativelysvide) speing Gutfacés @it he  bot h

surfaces s ,di scovery has dto the res i nvention. The present
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| ongi t udi nal arranged conductive el enents 6, 6 arranged on the ot her
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condition, a high 25 vdltage is ap fer meth H“package
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duct th t t f th t
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her mk$ i cair¢warseshidates.package 3. Using this nethod, the conductive el enment 5
arranged on one side of the path A and at 30 Ieast one of the two

| ongi tudi nal ly arranged conductive elenents 6, 6 arranged on the other side
cont act Diselogsat bf measveidtignhe opposi ng surfaces of the contents 1-existing
portion of the hernetically sealed package 3. In this condition, a high
voltage is applied to the hernetically sealed package 3 to detect a change

in the el ectXAdcordiig/th RtinsPletioh Srefdol bt tﬂ@pr\é@ﬁ[ ﬁvénhgn,%ﬂggﬁérin\éﬁcally sealed

20  package 3, which wraps, with an electric insulating film 2, conductive contents 1, e.g., blood for
transfusion, blood products, etc., is conveyed, a conductive element 5 arranged on one side of
the package’s path A and at least one of the two longitudinally arranged conductive elements 6,
6 arranged on the other side are made to simultaneously contact the opposing surfaces of the
contents 1-existing portion of the hermetically sealed package 3. In this condition, a high

25  voltage is applied to the hermetically sealed package 3 to detect a change in the electric current
at the portion where the conductive element 5 contacts or the portion where at least one of the
two conductive elements 6, 6 contacts, thereby detecting a pinhole on the hermetically sealed
package 3.

Using this method, the conductive element 5 arranged on one side of the path A and at

30  least one of the two longitudinally arranged conductive elements 6, 6 arranged on the other side
contact the portions of the opposing surfaces of the contents 1-existing portion of the
hermetically sealed package 3. In this condition, a high voltage is applied to the hermetically

sealed package 3 to detect a change in the electric current at the portion where the conductive



4 el'enent 5 contacts or the portion where at |east one of the two

. conductive elenents 6, 6 contacts, thereby checking the existence of a
pi nhol e on at | east one of the portions on the opposing surfaces of the
contents 1l-existing portion of the hergretically seal ed package 3 in

si mul taneous inspections of both surfaces. 5 According to the inspection
device of the present invention, two conveyors 4, 4 for conveying a
hermetical ly seal ed package 3, which waps, with an electric insulating
film2, conductive contents 1, e.g., blood for transfusion, blood
product s elegteat 5 coataets ar the peréoh whaegsiléasicine af thy twé dod@Xivé elkménvd, 6REiuMaen them
that is sufficiently snall fqr the herneticall seal ed package 3 to be
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simul tan I ntact, t he opposi surfaces of the contents 1-existing

“portion %? Hcf%hné Sﬁrgarc%rse(gfit%eaﬁop?nlggﬁrgg'g%%?&?é‘d’gﬁ? hFWéf'f'caﬁlg SF‘PE?/di Rgkagh3t he path A

In thAbs 2fnuttamdidly avthe packigghs coaldyad) e High-@iyidn et enit 1ie chiped®d beakdy seal ed
unit 7. If a change in the electric

package from t.he hi h-tensi(g@ f)ower . )

current i ec&&‘f‘}?BYee‘ﬂe ‘%‘t?ﬂ%th%F PIVE clemptef, Wieheass rangedan the oppogier t i on
wher e t hgideOsTdRCHahA.. &h SRBAE citrealabkedfok 8 f&defelifhgRR klebBE cMRGT agée L g@st one
of the two ,  conductive elenents 6, 6 contacts, 1t 1s conclude that at

| east ond@ogion here ShergaducHvestioment & songcts or Hie petiien siers atileask pretdfthy twor t i on of

the her mebjdudlidellenRls 806 PAGIATEcoRndeR GuRicifIpl €. In this way, it 30 is
possi ble to check the existence of a pinhole on at | east one of the

oppodPng sur¥siegWissievich ghe heomatissitysealedpeckagk A garpwraoneyedify the byeration b al | y
seal ed p@ﬁekt@g?oréitild}na?liy qHLJg@&' g&ll@yo'rsnf, Q.ef;ﬂei c%gd%cﬁ)\];e element 5 arranged on one side
of the path A and at'least one of the two longitudinally arranged conductive elements 6, 6
arranged on the other side, simultaneously contact the opposing surfaces of the contents
1-existing portion of the hermetically sealed package 3 that is moving on the path A. In this
25  condition, a high voltage is applied to the hermetically sealed package 3 from the high-tension
power unit 7. If a change in the electric current is detected by the electric current detector 8 at
the portion where the conductive element 5 contacts or the portion where at least one of the two
conductive elements 6, 6 contacts, it is concluded that at least one of the opposing surfaces of
the contents 1-existing portion of the hermetically sealed package 3 has a pinhole. In this way, it
30  is possible to check the existence of a pinhole on at least one of the opposing surfaces of the
contents 1-existing portion of a hermetically sealed package 3 in simultaneous inspections of

both surfaces.

Specifically, in the condition in which the conductive element 5 arranged on one side of



both surfaces. Specifically, in the condition in which the conductive

el ement 5 arranged on one side of 5 the path A and at | east one of the two
| ongi tudi nally arranged conductive el enents 6, 6 arranged on the other

si de sinultaneously contact the opposisng surfaces of the contents
l-existing portion of the hernmetically seal ed package 3 being conveyed, a
high voltage is applied to the hernmetically seal ed package 3 to check by
the electric current detector 8 whether there is a 5 change in the
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ance
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extended 25 ne thin the range in which either one of them and
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conductive el enment 5,
20  detect any change in the electric current. In this way, it is possible to check that there are no

pinholes on at least one of the opposing surfaces of the contents 1-existing portion of the
hermetically sealed package 3 in simultaneous inspections of both surfaces.
In the present invention, the longitudinal distance between the two conductive elements 6,
6, which are on the opposite side of the path A from the conductive element 5, can be extended
25  generously within the range in which either one of them and the conductive element 5 can
simultaneously touch the opposing surfaces of the contents 1-existing portion of the
hermetically sealed package 3 being carried. Accordingly, the conductive element 6 and the
conductive element 5 can be separated as far as possible. As a result, it is possible to make it
difficult to produce sparks between the conductive element 6 and the conductive element S,
30 raising the limit to which the applicable voltage can be increased without causing any problem

to inspections for pinholes.

The inspection method described in claim 1 has the following advantages: it makes it



30 raising the limt to which the applicable voltage can be increased

. W thout causing any problem to inspections for pinholes. The inspection
nmet hod described in claim1l has the foll owi ng advantages: it nmakes it 6
possi ble to check whether there is a pgnhole on at | east one of the
opposi ng surfaces of the contents-existing portion of a hernetically
seal ed package in sinultaneous inspections of both surfaces; and it al so
makes it possible to increase the voltage applied. The inspection device
described in claim?2 has the following effect: it is possible to check 5
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portion Qfmatah@uimkbee ; i e device shown in FIG
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package; ##°r @eth¢eyor; 5, 6: conductive el ements; 5a, 6a: brushes; 7:

hi gh-tensi on power unit; 8: electric current detector; A 20 path
Preferred Enbodi nents of the Invention Preferred enbodi nents of the present
i nvehPi oMrigf Pescriptipntnd tiwddrewinged by reference to the 25 acconpanying

drawi ngs. Thga' i ontents" concept according to the present

i nvention inc Gugggad%ég‘%'}‘%ﬁdgaw‘“ %lsaflﬁﬁaé’éoée IaéjﬁY'Feyf%h%l‘?'i‘&“E'éﬁfﬂil@Fﬁevﬁlqw, but

al so substetnddsr lehadticalynsehied pleRaggeatewiding 1@ihe eiebdnCinbdhtion.€. 9., rice and
purified wat I Ln the %)éesent invention, tile electric insulating film?2
of the hermeticalS 3Prewat Ueeryn shoyes sproesdine dor ingpeqtipg whethareheroindnizhole e

cont ent s oi eltiser BB opfosing Phrdssts oF theRoe@Storaifihd P8-S Fad ikd contents |
are t[)éood roduct s s%Jch as bl ood fgr tran‘sf"ulségen é’ndapﬁlzﬂseﬂgfnytzip%dat pl astic

bag % udBddeeo segthetsvicsshgvndaEiG-duch contents. Retort food wrapped in a
| am nated filmcan al so

Codes
1: contents; 2: electric insulating film; 3: hermetically sealed package; 4: conveyor; 5, 6:

conductive elements; 5a, 6a: brushes; 7: high-tension power unit; 8: electric current detector; A:
20 path

Preferred Embodiments of the Invention

Preferred embodiments of the present invention will now be described by reference to the
25  accompanying drawings.
The “conductive contents” concept according to the present invention includes not only
substances clearly having conductivity, but also substances that can be charged with electricity,
e.g., rice and purified water.
In the present invention, the electric insulating film 2 of the hermetically sealed package 3
30  for wrapping the conductive contents 1 is made of a plastic, a plastic film or glass.
If the contents 1 are blood products such as blood for transfusion and plasma, a flat plastic
bag is used to hermetically seal such contents, Retort food wrapped in a laminated film can also

take the form of a hermetically sealed package that is intended to be inspected using the present



take the formof a hernetically seal ed package that is intended to be

i nspected using the present 7 invention. In this case, a lamnated film
conbi ni ng nyl on and pol ypropyl ene, or polyester and pol ypropyl ene, or
polyester, vinylidene chloride and polypropylene, is used as the electric
insulating film2. When the present invention is applied to such
hernetical |y seal ed packages having flat 5 surfaces as described above, it
is possible to have the conductive elenent 5 and one of the two

|'ongi tudi nal |y arranged conductive el ements 6, 6 contact the opposing

sur f aces inyentidselngbia cesptadaminaes filn corgbipiog tylomandfpolypiopylemd, bgalyestersmal ed

package i neously. In this it is easily exam ned whether there
is a pi nﬁ’8ﬁg%ﬂ&gef % peoaf?'se %eroﬂlgylb({g"? ﬂ‘i&ﬁdﬁ%@?ﬁ@’r?the’%\‘*éé ¢ glfCtiitie contents

1- exi st i mguRoig file2.i n si mul t aneous i nspections of both surfaces. 10 On the
other hand, jf the contents 1 are a fish neat sausage, for exanple, a
vinylidene YhPbihe present invention is applirdde suchhergetieally sealed packagtsdgving fldt gr ound
fish geatyriheaseRdibal abbiA ith@hsabR to Flvk BREHuddks ?ﬁﬁwh g is
retorted telarnpl siseri lized. Tn fﬁiss vva(;/, veve%g?%%{“%ee er{rsg?nlﬁc%g %’g}ﬁ%;e&a ed
package Jongitudiedlly aurheged sondugtive klrmests 6 afscontanighasppotingesucfoced of the ventaksement s 5,

6 . [ Sl t th A de to t h 15
A b R S e T

present ierantinéd wiretizathefeds a pipfile etlattleassane bf haopRGRE flatSPESIeabf (BX@RhRS Of the
contents i ncl ude c.ondu?ti ve fl ui ds’saﬁép%&’ conductive powder such as iron

1
powder . PSFISHARPHR stmulianeopLingnsett PHaefct i ve el ements 6, 6, which

are a0r angedo@theloliRr had8, iDME @6ritérs ﬁﬁr@@%is@fneﬁt@ﬁls%”ar éxa R[‘QHﬁmdéﬁ'e brushes
5a, 6a can be used as shown in the drawi ngs. The brushes 5a, ba have a
certain IcBiRginfilanbeeds uedAdigt Bling the bpgiwith ergnadtishseg, thespdsrof thedpag arerrber s 5b,
6b respeciippealwith aWiteid BleSab ' bBREd Jﬁﬁ‘éﬁﬁﬁﬂdpn partially conductive
supporting pedestals 5c, 6C. The brushes 5a, 6a nay be nade of netal
fibres, met aln-this ¥rp@veniibthe dermetically seidqdpackage B4 cirtilarasc surfaas,ray lang a i br es.

I n order 0. ' t A Lh c be nmade of
totr af | us oo HEh A, SUBRACK bR ACRERERE 203 or e sE 8B B i Rdn PFehe. 1 n

or ded5t o rgativielyaide areasrod theakermahwirfacasef tha cicaulal act the pesent DeenpbAcingd i Nt 0 each
of the c%nqreﬁt[ivuec su E%%gti ng pedestals 5c, 6¢. The brushes 5a, 6a need to
have a IeH% ?%app S it possible for themto touch the opposing
surfaces of Sgeeiaboxainplios of the eatetsiligelpeicondativeifluidige. d)on®iciieed)obersgal ed
package 3 for 30, inspection. |If the opposing surfaces are flat, the

bristles E8YPHGL "be too long, but if the surfaces
For the conductive element 5 and conductive elements 6, 6, which are arranged on the

20  opposite sides of the path A, conductive brushes 5a, 6a can be used as shown in the drawings.
The brushes 5a, 6a have a certain length and are planted on aluminium or SUS supporting
members 5b, 6b respectively, which are further mounted on partially conductive supporting
pedestals 5Sc, 6c¢.

The brushes 5a, 6a may be made of metal fibres, metal-plated fibres, metal-deposited

25  fibres or acrylic fibres. In order to insulate the supporting pedestals 5S¢, 6¢, they can be made of
tetrafluoroethylene resin, polycarbonate or reinforced polypropylene. In order to partially
insulate the same, a conductor can be planted into each of the conductive supporting pedestals
5S¢, 6¢. The brushes 5a, 6a need to have a length that makes it possible for them to touch the
opposing surfaces of the contents 1-existing portion of the hermetically sealed package 3 for

30 inspection, If the opposing surfaces are flat, the bristles need not be too lohg, but if the surfaces
to be touched are circular arc, the brushes 5a, 6a need to have a sufficient length to reach the

relatively wide areas of the surfaces.

Preferably, the brushes 5a, 6a, supporting members 5b, 6b and supporting pedestals 5c, 6¢



to be touched are circular arc, the brushes 5a, 6a need to have a
sufficient length to reach the relatively wide areas of the surfaces.
Preferably, the brushes 5a, 6a, supporting nmenbers 5b, 6b and supporting
pedestals 5c, 6c 8 are designed to be gv der than the width of the
hermetical ly seal ed package 3 for inspection so that the brushes 5a, 6a
contact the entire widths of the opposing surfaces of the contents
l-existing portion of the hernetically seal ed package 3 for inspection. The
two |ongitudinally arranged conveyors 4, 4 for conveying the hernetically

seal ed 5apalekiged (@b widei th&ptaetvidnlnofaheh@mdtluﬁﬁﬁseaﬁalga&li%%}s 0Pflpebdtn sbn the
sane dir cl& 0 alt] t.he sanme speed Th are both 1 nsul ated and have a
o 1 Brfos o charcatmest

sufficie cﬁB’reﬁ‘é‘f"lhﬁaqtf‘?O@@%H‘%ﬂ“fﬁ% REde catentsor | nspecti on

to be conwgiask poitich &&Meﬂnaﬁmnﬂs@ale&’ﬁ&k@é@ fb:qﬂ%kétk&ﬁ' nal ly arranged
conveyors 4, 4 are arranged with a sufficient stance between themthat

al | ows the cBrdwe{gngsudinalyarrangsd eQnveynEY b 4dor mh@ypatm h.émieltloaﬂycsazeecsl de. 10
The C9nV§¥&5§e Por ‘hs%'apacﬁ prﬁ'lleg l'l(gﬁll bR rnfh3Y ﬁlass%l;nr(f]e dlg]cﬁxcglrg n & 8?%%%’6% | ows the

hermetic sea ages conveye t hout
over | appﬂ'hgy ar¢ hotb indelated andalpnpé ysufflhbxglwwm kd :ﬂlj)&' thohckmeichiy ¥ated pakags 3seal ed

package ?rt?ﬁa' n%@ﬂﬁow%ﬂﬁye%ﬁ:a%ﬁg[ﬁ t he conductive elenent 5 or the

conduct i v8 J¥ Pt 0 be arranged on either side of the

path A are mnwewngmudi@uaam@bd ERREoY, AQAVRITrakigdl With a\ShficRnl B@WM e 9a.
The 15 o her c qk@tlve el enent (s) is/are connected to an electric current

det ect or %‘W\‘i?"at Lflayys the copductiygelemgng 5 kapparoachahe path Aifigh onekidage i s
appl 1gd 1o 111 caiey ucAiolaBE BaePRAKIDS o Rﬁ%tn%afamxnﬁe%m&,ﬂﬂl the

el ectric current detector i nspects rers ac % he
el ect ri cSelpdaskagest3 tPhéCOIW@reﬂlowafwneméhqrW@hwnzhnkappma el ement 5 cont acts or

the portion M’%ﬁfe?toaarppllyg%ﬂh vgﬁ%e%t tﬂgr e\A@all aEe%\H%él{ave l PP (?,

contacts. In this way, it 0SSl "Pﬁecrogv‘?yg a pi nhol e
20 on at eitheathe conruciive eldmenbpoobé cngduidtm elsmerftsaﬁ‘,ﬁswmf:h bupat o®BaREgsd dr €Xi sting

ortion I, | seal e e, 3 in simultaneous, i nspections of
Bot h sur fg %téegglgg HE%:P %?A dre f?{‘é‘ecé%‘ﬂaﬁgﬁlﬁ\}%'slﬂ“@ﬂ’ﬁﬂt@“g Viag lgadwigeHnkle ed to t he

hi gh1$ ensihencopdwseive elemént(Z) iafatt cofilteted WhbldciricRuti® BRBorS visa caIWREHLd to the
electric,c rre (}"édet E'&i‘ 8, .but these connections my be inverted. 25

Bi ther altiisson veltags js aaP'ffélr‘?uﬁleuhﬁfgleEéEﬂ“weﬁ?Nedrm%aw bejegicongayed, he

hi gh- t enghdihe PBMEE curtti detebtok BlinsPRR Whelt3r meﬁllmhx@et.@axs eferit Béredfd Rt | cal Iy
seal ed package 3 being conveyed, but a direct current has a fower ~cost

benefit BHSYwhere fhedtagd;wmelmm fentagts;os theippition whare adpastenewifidttctee t here i s
a change chliuéthiR eRhiRhds bi & cdnthicls S thi@dvay, 1Ss Rgglﬂl'c W& R uleDfiere is a pinhole

20  on at least one of the opposing flat surfaces of the contents 1-existing portion of a hermetically
sealed package 3 in simultaneous inspections of both surfaces.

In FIG. 1, the conductive elements 6, 6 are connected to the high-tension power unit 7 and
the conductive element 5 is connected to the electric current detector 8, but these connections
may be inverted.

25 Either a direct current or an alternating current may be used for the high-tension power
unit 7 for applying a high voltage to the hermetically sealed package 3 being conveyed, but a
direct current has a lower-cost benefit because it does not require a rectifier.

To check whether there is a change in the electric current at the portion where the
conductive element 5 contacts or the portion where at least one of the two conductive elements

30 6, 6 contacts when a high voltage is applied to the hermetically sealed package 3, a current
transformer (CT) of a type that is used by winding its detecting part around the lead wire 9a or
9b through which the electric current flows, or an electric current detector that is directly

connected to the lead wire 9a or 9b may be used. It is also possible to input the output from a



conductive el ement 5 contacts or the portion where at |east one of the two
conductive elenents 30 6, 6 contacts when a high voltage is applied to the
hernmetically seal ed package 3, a current transfornmer (CT) of a type that is
used by winding its detecting part arognd the lead wire 9a or 9b through
which the electric current flows, or an electric current detector that is
directly connected to the lead wire 9a or 9b nay be used. It is also
possible to input the output froma 9 current probe through which the |ead
wire 9a or 9b runs into an oscilloscope to detect a change in the electric
current. chxentptobs thréugklnhichrRoNcat®ir€leirob r@s@xﬂ@ﬂl&seilméﬂoﬁélofd%a*a%%ki cal ly
seal ed pacﬁ%%f 3 for inspectionis a flat bag. This bag 3 is ma of a
noder at el'§ ERICERICHIEDE ¢ film 2 and has a cross section of approximtely
130 mm (width) x 180 mm (length) x 12 m (height) and a vol une of
approximately 400 m . 10 Each of the two |longitudinally arranged conveyors
4, 4 for Fxempeying this bag 3 consists of an endless belt 4a of a width

slightly wid ' . iGh i apabl e of conyeying the bag 3 in a
Stanle mannere e iBicTbadll illd e (RRERafy Syof PRI Yibovam e

endl ess HBktbag.4a is hung on a pair of longitudinally arranged rollers 4b,
4b each havi j.aneter, of roximately 40 mm |In order to allow the
conduct i ve e?@ﬁg?ﬁdj Bma e%fﬁd??f%%%l!f ﬁ‘&fr‘hpi?ﬁ‘ég Mfeanghas agossisectipnoh A, t he
conveyor &pﬂroxiﬂ]a&[)elw%mma[h§xbgo ﬁﬁméﬂéthﬁﬂﬂn)(he'f'%t)’ﬂgha'v&uﬁkgf 1, in order to

make the two | on(I:Ji tudi nal |y arranged conveyors 4, run 1n the same
di rect i ofPRIPXIMAENAlspeed, the rear roller 4b of the downstream conveyor

4 andgt he frpph of Bkhes1 0 or 4 are drjven. by an
endl ess driving belt 4c pé’i%@%ll%%ﬁan%?ﬁoﬁi&%ﬁr gﬁ%qﬁy’m& 'S(bégé.c?“s’tsﬁe rol | er
4b of t hef awensitass keliriaobawidtioslightly widet Ban 160 rius, wiiclvie bapable of ctpséyipane 20
conveyor q dowas nveyor 4 run at.t ane_speed in the sane
directi orll)ﬁg ?M%%t%g%e ag'/&“flﬁ%wa‘%?‘g%%bcmeﬁ ?naaprgf(m{apfgy f@f“t TPFQ‘WQ“’%%WB of the
dr awi ng) 4aT$ieing omel pat oflengithdimeytarangedhiolizhs APy @K iR sngtaBanddraf A f rom one

si de of tahem?latan:l% ano&P t(pe C(ﬁnducti Vﬁ? el enents_6, 6, which approach the
path A f PBRPFRS: PP girer o llgw theconductiveclement? ip approach frameonssistsof ng

sur f a5es tief patitve, (monesybss 414 axisstapRgbPaYpkdxRiuiay 38 fig. her meti cal | y 25 seal ed
package 3 coElv ed. on the conveé(%rs 4, 4, have the follow ng di nensions.
The supporti gﬁ der ig,malgiihe,vodongitydingilyrarragged ponveyarnh Belnyin2iee same t he

brushes Sirectfd at BE QinRGpEdATIHE FAFIIIBRAH AR BLaTRERE 6} 43R 1fBrofAYfe2 hel aht
of approximately 25 mm and the
4b of the upstream conveyor 4 are driven by an endless driving belt 4c. When one of the rollers

=

4b, 4b (e.g., the roller 4b of the downstream conveyor 4 in FIG. 1) is driven, the upstream
20  conveyor 4 and the downstream conveyor 4 run at the same speed in the same direction
(indicated by the arrows pointing at the left-hand side of the drawing).

The conductive element 5, which approaches the path A from one side of the path A, and
the conductive elements 6, 6, which approach the path A from the other side, so as to
respectively touch the opposing surfaces of the contents 1-existing portion of the hermetically

25 sealed package 3 conveyed on the conveyors 4, 4, have the following dimensions.

The supporting members 5b, 6b have a height of approximately 20 mm, the brushes 5a, 6a
projecting from the supporting members Sb, 6b have a height of approximately 25 mm, and the
supporting pedestals Sc, 6¢ have a peak height of approximately 55 mm. They all have a width
of approximately 160 mm (in the direction that runs perpendicular to the surface of the paper on

30  which FIG.. 1 is drawn). Because the brushes 5a, 6a have a width of approximately 160 mm,
their tips can touch the entire areas of the opposing surfaces of the contents 1-existing portion,
which are within the flat surfaces having a width of approximately 130 mm of the hermetically

sealed package 3 being conveyed on the two longitudinally arranged conveyors 4, 4.



supporting pedestals 5c, 6¢ have a peak hei ght of approximately 55 nm They
all*have a width of approximately 160 mm (in the direction that runs

per pendi cular to the surface of the paper on 30 which FIG. 1 is drawn).
Because the brushes 5a, 6a have a w dip of approximately 160 nm their
tips can touch the entire areas of the opposing surfaces of the contents
l-existing portion, which are within the flat surfaces having a w dth of
approximately 130 mm of the hernmetically seal ed package 3 being conveyed
on the two longitudinally arranged conveyors 4, 4. 10 In the exanple shown
in the drawi ladgke exampletshowi ol drawingsathe ywalonginglidily arreciged doviductied ements 6, 6

are arra roach.the path A fr above. Ip this exanple, they are
hung us?%é’%%@ @8'%63?%6 (rilEgo %ﬁ%ﬁ‘g&ge%"’d{'gg}(?m R B‘r‘g’éé’éﬂﬂl’éﬂ’flﬁy aredpct i ng
whet her tukiag eheissppartfngmitaibers®d, Gt | east one of the opposing 5 surfaces of
the contents_1l-existing portjion of a hermetically seal ed package 3 using
the device URsAreqedvrefqf inspesting whether thesqristapiniglsioniatlesst ene of dfecpeosing t 0 FI G 2.

Fi rst 5 t RErAdBssf ROmneARMEMREindpdfich 43%: fHRAesh AN HOMNEY QlinguBlE, T ven at

the same speed in the sane [clélgectl on (e, PaBE P UHng N5 9ifed by t he

arrows pdepictedip HE. k widl nowflie-chplaided sy werapte 6IRB5. 22) . Then the brush 6a of the

o ranged. cortibai il (e8P g BN SIre et solvigot 4 e d0mabe st our  ace

over on Une Dot £ eRm comiEvar A an b6 pa ke g e rward

with the Stdr"ﬁygﬁﬁ %%im%‘r‘ﬁ%ﬂ'“gg&r?éﬁﬁtcai“ﬂ?% clémgit bion the upstreqm E&ieqftb%w. When

3, 5 gl o O GRS
(+]

| ongi t udidRYing) ok the Aerpstically sealsdgagkage 3 that has heenispisicth 0B on theaipgeamhe ot her

surface G:bﬁ»ég& 45 W d (RE Fackdle WIR bEE RV YRE ! sealgd,, package
3 (see FIG r(b ? S(E;a cf {akre , only on}g sou&%rg%ﬂﬁégﬁgﬁtt%}gkégéé ML P88 ched by
t he bruskkoBact (seTHIG 2(#)ke, the brushes 6a and 5, which are on the opposite

sides of th i .faces he .upper and. | ower

surfaces i newﬁgﬁ ?ﬁcv&n{ﬁg%?lgfs éaﬁgg%%%g&&%‘%&nﬁg rie%%‘ 0?% CE%G[“H'W‘%‘P“& he

her mdbi cdl whick eppreadhgsaludgatteA Bomtont kide sﬂhﬁmilmituﬁm}l@hirﬁngéﬂlﬁonv@y({ild: aglai ?/ol t age
ed to the hermetically

from t he high-tensi it .7 be .appl.i
seal ed pdtiAgE 3 Gielihdhcotier stigr pawer ity in P Hginabouhebarmpicsty enly

det ect or pBckage 3 GBEEIG. DAY, 86 FarlonBr dhe sifade 6NAOERLI walRusle8 6| tebriHhent at
t he porti.lgln where th cond(ﬁ%ti Vi el ement 5 contacts or the portion where

at | east ‘ORI MeREshesda aptiopehiohage @iy thepppositegidegofthppasibAdiouchshe ¢ i s
possi bl e cpposilpeaHacehd WppWall [er LRBES ih theAraWink) 8f Re Yirddhs L -LHGink O War d hal f

of t I%S O%Fo)gi?)ln r(1)9the hermetically sealed package 3 at the same time.

In this way, a high voltage from the high-tension power unit 7 can be applied to the
hermetically sealed package 3 via the lead wire 9a. By using the electric current detector 8 to
check whether there is a change in the electric current at the portion where the conductive
element S contacts or the portion where at least one of the two conductive elements 6, 6 contacts,

25 itis possible to check easily whether there is a pinhole within the forward half of the opposing
surfaces of the contents 1-existing portion of the hermetically sealed package 3 in simultaneous
inspections of both surfaces.

As the two longitudinally arranged conveyors 4, 4 continue to run, the hermetically sealed
package 3 being conveyed transfers from the upstream conveyor 4 to the downstream conveyor

30 4, and moves on until it contacts the brush 6a of the downstream conductive element 6 of the
two longitudinally arranged conductive elements 6, 6. The package keeps on moving forward
(see FIG. 2 (c)). At this time, the other surface (the lower surface in the drawing) of the

hermetically sealed package 3 maintains contact with the brush 5a.



surfaces of the contents 1-existing portion of the hernetically seal ed

. package 3 in sinmultaneous inspections of both surfaces. As the two

| ongi tudi nally arranged conveyors 4, 4 continue to run, the hernetically
seal ed package 3 being conveyed trangfers fromthe upstream conveyor 4 to
t he downstream conveyor 30 4, and noves on until it contacts the brush 6a
of the downstream conductive elenent 6 of the two |ongitudinally arranged
conductive elenents 6, 6. The package keeps on noving forward (see FIG 2
(c)). At this tine, the other surface (the lower surface in the draw ng) of
the her net i lbahis wag edighdopaeicagke dphiad frdnmihe highastisiatpowétuiith@mbr ush 5a. 11
In this a hi volta ca e a ied fromthe high-tension power unit
7 to the%%g}lﬁ%{;'isgﬂ?q Vcéa@gﬁé(l? tg%@%ﬁggé"’ By usipgibe plegtric girreat dptectop§ taysi ng t he
el ectri c chétkiwaidihetBére Gl aUharheliPthe CREEK ciR@t NSle JoRRInSvHeR ¢ &Jﬂmgci n the
electric current at the portion where the conductive elenent contacts or
t he port iclsAefheoBtags of e gertihwhese atlpast angof te tiucnivative tlementt 6 6Gonthts,
cont agt S i iDpdskibi i . ' ther there is.a pinhole

W thi b o posibledo OREE BNy henG HEALis SRR sHIFLRE o IR ol oBocele

1- exi st i merfases ofithaconfents Aexisingpiriiaaifite leondtiedlysas kbgekage 8lin SnikHnt@REOUS

i nspecti f sur.faces. Wiile the hernetically seal ed package 3 noves
fromthe?l{p}g%c?lf)?%ogtb tehﬁlu{éceefj in FIG 2 (b) to that depicted in FIG 2 (c),
al'l three brwhliete hermetically sealdarpaciaghba mobesttivm wOpstithidyicied AL B @nd 10
the two br ughes 6.a (gg CSI Lhe onductive el enents 6, arranged on the

ot her si &t dgpigedip FIG () ¢ th&ﬁ;&@hﬁg‘-%d?eftﬁb%ssa@f the jgendyetive slementBapgi st i ng
portiion @fe tvb®rIRIER!daoRIH i t LB Eyen in
this case, it is possibl eeiégl%(%ﬁdé‘?%wggeggﬁg@&%ggﬁdeﬁt?ﬁ%ﬁ%qﬁg’ r{é%ﬁoﬂ Ble in the
opposi ng tRepppesingsugnces pithe enntentst Isexisting pertipmef tixolrermaivaltyf seblbdpdekagestat cal | y

seal ed p%ﬁﬂetiﬁejéveh [Hothis SAXEit gﬁ;ﬁ%%le loensdk il&%@fﬁ&%@%@%ﬁ&ﬁ%@”s of both

surf aces. As the conveyors cont1 nue ruan, i e y seal ed
package 3ppasingguidases/efytieaioniests fleexistieg portbomod ytechefnmetioallydedlit pakkagh 8 idmeish 5a of

t he condg&;]‘jj gr%n%lﬁgﬁﬂ}ltaéeo Qﬁ}‘gqu‘%"S%PﬁogQS%ggﬁ surface (the |lower surface in
of the a

the draw ng ernetic y sea ge 3 any nore. In this
condil§i on, tAethhicgiveyond 4,dgentinuero iuhahdlhiegheticalpieaiad paR&ie 3Rink cdnvegedn0 | onger

applied .t he her ically. seale ackage .3,. and the inspection for
pi nhol es ™ prt%‘?rﬁ P‘%&%‘%%’Afﬂx‘&\ﬁﬁ “Isg SEPQF dyctive glemont gdpesaigt ippgh thvspect i ng
her met i cabrface ghaloadr pafateng @fe deMARE) of tHeRelntBcally 8PTedYfackage 3 any more.

In this condition, the high voltage from the high-tension power unit 7 is no longer applicd

to the hermetically sealed package 3, and the inspection for pinholes is finished.
20



éaneying a hernetically seal ed package 3, which waps, with an electric
‘insulating film2, 5 conductive contents 1 such as bl ood products, etc.;
maki ng a conductive elenment 5 arranged on one side of the path A and at

| east one of the two Ilongitudinally gmranged conductive el enents 6, 6
arranged on the other side simultaneously touch the opposing surfaces of
the contents 1-existing portion of the hernetically sealed package 3 being
conveyed; 10 applying a high voltage to the hernetically seal ed package 3;
and checki ng whether there is a change in the electric current at the
portion \Wibatds cliimednducti ve elenent 5 contacts or the portion where at

| east one of the two conductive elenents 6, 6 contacts; thereby detecting
a pinhole on the hernetically seal ed package 3. 15 2. An inspection device

for herneti calA memedioethsprag etfcAllPichRY Bﬂ:kageg\@o,ﬁd?;g,\ﬁgylgrsﬁ dos 4 for _
conveying a herneti cal If; seal ed package 3, which w aps, WIP an electric
¢

i nsul at i rFgrYayingadermeyplysealedpagknse drvhichiweaps withen bleguclingulatihgdiim 2, et c. ; sai d
cConNvexor .44 Cﬂvcb‘%'h{ggtsqrsmﬂrﬁg%%ohg{bg'h&ygicnal ly with a distance between them
l‘he ically seale

over which t ernmetic package 3 can be transferred from one
to t he otmwking a20nductenelensdnt § errgiged@ndneidalof e gahl Atadd aedsOsHeldf thegwgat h A

from between the two | gngifudinall arranged conveyors 4, 4; two

| ongi t udi ?l%ﬁ“luéimgl‘yraéﬁ&%eg cgﬁ%vgte?qu%gpeégm@ed&n the ofhér sidg signultanegpbly oach t he
path A f newhtiieoppadinpasuriades 6f 18E cniéhtsPRdistifig Portibn o il IRhAQLSILPRLEEN them such
t hat at Iea%tﬁbgge_ of themand the conductive elenent 5 cdn sinultaneously

touch thé? ¢ipg «qavevstes of the contents 1-existing 25 portion of one
her mgpi Ca&bbuinﬁ‘ﬁ%@@ﬁ%l@g@hgriﬂeﬁca:ﬁ'}'?%ydggﬁlgg@&ﬁ%‘m unit 7 connected to

ei ther the conductive elenent 5 o ctive elenents 6, 6 arranged
on t he oppedingevhsihgebegfs & ¢hangsdn te Alectaiodument &l tiscportion veherer te\éondeitieet or 8

ol oct 11 ¢ et R on U e B b A A e e B ETIobE B BRERF S Cont act s or
t he porticontagtliere 30 at | east one of the two conductive elements 6, 6
contacts ‘thereby detecting a pinhole on the hermetically sealed package 3.
15 2. An inspection device for hermetically sealed packages comprising:
two conveyors 4, 4 for conveying a hermetically sealed package 3, which wraps, with an
electric insulating film 2, conductive contents 1 such as blood products, etc.;
said conveyors 4, 4 being arranged longitudinally with a distance between them over which the
hermetically sealed package 3 can be transferred from one to the other;
20  aconductive element 5 arranged to approach the path A from between the two longitudinally
arranged conveyors 4, 4;
two longitudinally arranged conductive elements 6, 6 arranged to approach the path A from the
other side of the path A with a distance between them such that at least one of them and the
conductive element 5 can simultaneously touch the opposing surfaces of the contents 1-existing
25  portion of one hermetically sealed package 3;
a high-tension power unit 7 connected to either the conductive element 5 or the conductive
elements 6, 6 arranged on the opposite sides of the path A; and
an electric current detector 8 connected to the other for checking whether there is a change in

the electric current at the portion where the conductive element 5 contacts or the portion where

30  atleast one of the two conductive elements 6, 6 contacts.



