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Background of the Invention

Hermetically sealed packages are used in a variety of products today to maintain the
sterilized condition of the contents of these products. These products include a number of
products, for example, a variety of medical consumable products such as blood for transfusion
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
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, js placed between a pair of electrodes. When a voltage is applied to these electrodes while
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 caﬁ be detected when the electric current is detected.

In the above method, in which the existence of a pinhole is detected by detecting the
electric current caused by the spark, the existence of a pinhole is actvally detected by the
variation in the strength 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
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15 is grounded, a high direct current voltage is applied between the supporting electrode and yet
another electrode that contacts or approaches the test portion of the hermetically sealed package
in close proximity, and the electrode that contacts the test portion is grounded while the ground
of the supporting electrode is disengaged or kept engaged, thereby detecting a discharge current
from the test portion to inspect the hermetically sealed package for pinholes.

20 According to this method, the existence of a pinhole on a hermetically sealed package can
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), Japanese 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 existence 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 impaossible to check
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conductive elements of the present invention can contact relatively wide areas of the exterior

15 circular arc surfaces.

Disclosure of the Invention

The inspection device of the present invention conveys relatively flat hermetically sealed

20 packages 3, which wrap, with an electric insulating film 2, conductive contents 1, e.g., blood

products, etc.. and while doing so, inspects the entire areas of the opposing surfaces of the

contents-existing portion of each package to check whether or not there is a pinhele on any

portion of at least one of the opposing surfaces.




surfaces, ‘it is possible to check whether or not there are pinholes on at

| east one of the relatively flat opposing surfaces of the hernetically
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conveyors 4, for conveying a hernetically seal ed package 3, which w aps,
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longitudinally arranged conductive elements 6,6, which approach the path A from each

respective side. An electric current detector 8 for detecting an electric current change al the
15  portion where the conductive element 5 contacts or the portion where at least one of the two
longitudinally arranged conductive elements 6, 6 contacts is connected to the other.

Using this device, the hermetically sealed package 3 can be conveyed by the operation of
the two longitudinally arranged conveyors 4, 4. From both sides of the path A, the conductive
element 5 arranged on one side of the path A and at least one of the two longitudinally arranged

20  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 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
25  least one of the two longitudinally arranged 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 is possible to inspect the entire areas of the

opposing surfaces of the contents 1-existing portion of a hermetically sealed package 3

simultaneously from both surfaces to check whether or not there is a pinhole on any portion of
30 at least one of the opposing surfaces.

Specifically, in the condition in which the conductive element 5 arranged on one side of
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hermetically sealed package 3 simultaneously from both surfaces to check whether or not there

is a pinhole on any portion of at least one of the opposing surfaces,

On the other hand, if there are no pinholes_on any portion of the entire areas of the

opposing surfaces of the contents1-containing portion of the hermetically sealed package 3

20  being conveyed, no change occurs at the portion where the conductive element 5 contacts or the

portion where at least one of the two longitudinally arranged conductive elements 6, 6 contacts,

therefore, the electric current detector 8 does not detect any change in the electric current. In this
way, it is possible to inspect the entire areas of the opposing surfaces of the contents 1-existing
portion of the a hermetically sealed package 3 simultaneously from both surfaces to check

25  whether or not there is a pinhole on any portion of at least one of the opposing surfaces.

In the present invention, the longitudinal distance between the two longitudinally arranged

conductive elements 6, 6, which are on the opposite side of the path A from the conductive

element 5, can be extended generously within the range in which either one of them and the
conductive element S can simultaneously, from both sides of the path A, touch the opposing
30  surfaces of the contents 1-existing portion of the hermetically sealed package 3 being carried.

Accordingly, each of the conductive elements 6, 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 two longitudinally arranged conductive elements 6, 6 and the conductive element 5,
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therefore, the electric current detector 8 does not detect any change in
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15 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:

path
20 Preferred Embodiments of the Invention

Preferred embodiments of the present invention will now be described by reference to the
accompany'ing drawings.
The “conductive contents” concept according to the present invention includes not only
25  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
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
30  bag is used to hermetically seal such contents. Retort food wrapped in a Jaminated film can also

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



FIG | is"a schematic drawi ng of an exanple of an inspection device for
hernetically seal ed packages according to the present invention. 10 FIG 2
is a process diagram showi ng a procedure for inspecting whether t
there is a pinhole on any portion of at | east one of the oppzslﬂéY@ rf aces
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- bei ng conveyed, over the entire areas df the opposing surfaces, using the
device shown in FIG 1. 15 Codes 1: contents; 2: electric insulating film
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On the othcr hand if the contents 1 are a fish meat sausage, for example, a vinylidene

chloride film bag is used. After filling the bag with ground fish meat, the ends of the bag are
clipped with & wire and the bag is retorted and sterilized.
In this way, even if the hermetically sealed package 3 has circular arc surfaces, provided

15  they are relatively flat, as long as the conductive elements 5, 6 arranged on the opposite sides of

the path A can be made to touch relatively wide areas of the external surfaces of the circular arc,
the present invention can be applied to such packages.

Special examples of the contents 1 include conductive fluids, e.g., conductive powder such
as iron powder.

20 For the conductive element 5 and conductive elements 6, 6, which are arranged on the
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 5c, 6¢.

25 The brushes 5a, 6a may be made of meta} fibres, metal-plated fibres, metal-deposited
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
5¢c, 6¢. The brushes 5a, 6a need to have a length that makes it possible for them to touch the

30  opposing surfaces of the contents 1-existing portion of the hermetically sealed package 3 for
inspection. If the opposing surfaces are flat, the bristles need not be too long, but if the surfaces
to be touched are circular arc, the brushes 5a, 62 need to have a sufficient length to reach the

relatively wide areas of the surfaces.




pol ypr opyl ene, or polyester,‘vinylidene chl oride and pol ypropyl ene, is used

as the electric insulating film2. Wen the present invention is applied
to such hernetically seal ed packages having flat 5 surfaces gsh pbgsgpj bed
above, it is possible to have the conductive elenment 5 and one of the two
| ongi tudi nal |y arranged conductive elngnts 6, 6 contact the opposing

" surfaces of the contents 1-existing p Ftion of a hernetical ly seal ed
package 3 simultaneously. In this way, it is easily exam ned whether there
_i's a pinhol ereferablyythpbruslies 2,6k, sappdriéresnenthees 3f 6kt 4nd sepnovive pededtalate.dar f aces
of the contents 1 existing portion. over the entire areas of the opposing
surfaces, in 10 sinultaneous inspections of both surfaces. On the other
hand, if the contents 1 are a fish neat sausage, for exanple, a vinylidene
chloride filmbag is used. After filling the bag with ground fish neat, the
ends of the bag are clipped with a wire and the bag is retorted and
sterilized. In this way, even if the hernetically seal ed package 3 has
circular arc surfaces, provided 15 they are relatively flat, as long as the
conductive elenents 5, 6 arranged on the opposite sides of the path A can
be made to touch relatively wde areas of the external surfaces of the
circular arc, the present invention can be applied to such packages.
Speci al exanpl es of the contents 1 include conductive fluids, e.g.,
conductive powder such as iron powder. 20 For the conductive elenent 5 and
conductive elements 6, 6, which are arranged on the opposite sides of the
path A, conductive brushes 5a, 6a can be used as shown in the draw ngs.

The brushes 5a, 6a have a certain length and are planted on al um ni um or
SUS supporting nenbers 5b, 6b respectively, which are further nounted on
partially conductive supporting pedestals 5c, 6¢c. 25 The brushes 5a, 6a
may be made of netal fibres, netal-plated fibres, netal -deposited




fibres or "acrylic fibres. In order to insulate the supporting pedestals 5c,
6¢c, they can be nade of tetrafluoroethylene resin, polycarbonate or

rei nforced pol ypropylene. In order to partially i nsul ate the

conductor can be planted into each of the conductive support| éﬁggaﬁétals
5c, 6¢. The brushes 5a, 6a need to havg, a length that nmakes it possible for
themto touch the 30 opposing surfaces of the contents 1-existing portion
~of the hernetically seal ed package 3 for inspection. |If the opposing

. surf aces a@r@siphedtto bé WRichhbSihk 85dtNEEHe hdnehiRlly Galel @agagdRifor inkpettien ssur f aces
to be touched are circular arc, the brushes 5a, 6a need to have a

suf fi ci erhat the hpiskestSs. Gacaptactiiresntiteayigis Qg ORFOHIBE Siriages ohtheComEny r f aces. 2 6
MAY 2004 | ting menbers 5b, 6b and
supportléé&%gﬁ @L&%ﬁﬁg%ﬂm%ﬂégggyﬁg§ég eﬁgbaégﬂggglgned to be wi der than

t he wi dt h ofTheheo ﬂmmnmlnztlalahynﬁéabmdquatléa‘g&oﬁve{ym thelpedicaldysegled t hat the

brushes 5a, 6a contact, theetlre of. the o n urfaces of the
cont eﬁt s Packaghd g’ﬂ“ﬁ@“ﬂ?ﬂ ¥E6 ﬂﬁqeﬁé?tﬁé‘f 18&1%59"’@5’5‘?‘:88“963‘&%588 B or

i nspect i ey #D8oth WRulaRAGhd Kbk 'a@ﬁfﬁ&eﬁ’cr\ﬁlaﬂﬂg@ﬂio&QHé]Wﬁhét&aﬂy sedlefl @ackegw/eyi ng
t he hernetlcally seal ed 5 package 3 for inspection are endl ess, and they

bot h r unferinsppriion smke ednvaved ingrstable M@esane speed. They are both i nsul at ed
and have 2 SHLiGhSR Mk Achii kLRI e e TRPLEALY: SeRbaapaskage 3 o

|nspect|onto vee in a st e manner e two longitudinally
arranged bet@mmetyaanshaﬂ,alloda:saheccadmcamgeichnwtﬁho eppsaatlf the pethtA i peateds. bet ween

the hat all.ows the co FIVCS el emen om one
si de 10 Th +}bocr?§}‘éegy8?s Eqwlf eSET e eg‘? %Vgs'&% E&gg’qﬁﬁgg&gﬁ‘éﬁﬁ%ﬁ@ﬁg h t hat
al | ows th@léaeﬁam&tgésczaﬂolby coDegddashe pAGeagBs thhbm dserlappingeyed one after another

wi t hout over] ap ppin
In order to app]y a high voltage to the hermetically sealed package 3 being conveyed,

either the conductive element 5 or the two longitudinally arranged conductive elements 6, 6,

which approach the path A from both sides, are connected to a high-tension power unit 7 via a

15  lead wire 9a. The other conductive element(s) is/are connected to an electric current detector 8
via a Jead wire 9b. In this condition, a high voltage is applied to the hermetically sealed package
3 being conveyed, and the electric current detector 8 inspects 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 longitudinally arranged conductive elements 6, 6 contacts. In this way, itis

20 possible to inspect the entire areas of the opposing surfaces of the contents 1-existing portion of

a hermetically sealed package 3 simultaneously from both surfaces to check whether or not

there is a pinhole on any portion of at least one of the opposing surfaces.
In FIG. 1, the two longitudinally arranged conductive elements 6, 6 are connected to the

high-tension power unit 7 and the conductive element 5 is connected to the electric current

25  detector 8, but these connections may be inverted.
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 Jower-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

30  conductive element 5 contacts or the portion where at least one of the two longitudinally
arranged conductive elements 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



In order to apply a high voltage to the hernetically seal ed package 3 being
conveyed, either the conductive element 5 or the two |ongitudinally
arranged conductive elenents 6.6, which approach the path A %r th
sides, are connected to a high-tension power unit 7 via a 152I re 9a.
The other conductive element(s) is/areggonnected to an electric current

" detector 8 via alead wire 9b. In this condition, a high voltage is
applied to the hernetically seal ed package 3 being conveyed, and the

. el ect ri cagietidr @t 1sdpeaBt@nndied nepe tas wivk 08 biedb hhrereasids Itas divgrogedble v t he
electric current at the portion where the conductive elenment 5 contacts or
t he portméwlmhﬁﬁﬁﬂﬁpn“ieast one of the two longitudinally arranged
conductive elenents 6, 6 contacts. In this way, it is 20 possible to

i nspect the entire areas of the opposing surfaces of the contents

| -existing portion of a hernetically seal ed package 3 sinultaneously from
both surfaces to check whether or not there is a pinhole on any portion of
at | east one of the opposing surfaces. In FIG 1, the two |ongitudinally
arranged conductive elenents 6.6 are connected to the high-tension power
unit 7 and the conductive elenent 5 is connected to the electric current

25 detector 8, but these connections nay be inverted. Either a direct
current or an alternating current nay be used for the high-tension power
unit 7 for applying a high voltage to the hernetically seal ed package 3
bei ng conveyed, but a direct current has a | ower-cost benefit because it
does not require a rectifier. To check whether there is a change in the

el ectric current at the portion where the 30 conductive elenent 5 contacts
or the portion where at |east one of the two longitudinally arranged
conductive elenments 6, 6 contacts when a high voltage is applied to the
hernetically seal ed package 3, a current transformer (CT) of a type that
is used by winding its detecting part around the lead wire 9a or 9b

t hrough which the electric current flows, or an electric current 1 2 6 MAY
2004




-8a detector that is directly connected to the lead wire 9a or 9b may be
used. It is also possible to input the output froma 2 5 MAY 2004 -9
current probe through which the lead wire 9a or 9b runs into &b MAY 2004
osci-ll oscope to detect a change in the electric current. Exanples 5 The
drawi ngs depict a case in which the he_rd]etical | y seal ed package 3 for
“inspection is a flat bag. This bag 3 i's nade of a noderately thick plastic
film2 and has a cross section of approximtely 130 mm (wi dth) x 180 mm

. (l'engt h) ourrdat pratehRogdht Yhiahde Read @lrt OB o0db rumAptoQy bitAiceddpe 040l d chadgd Each of
the two | ongitudinally arranged conveyors 4, 4 for conveying this bag 3
consi st s In#fe detrsfiiteds belt 4a of a width slightly wider than 160 mMm

whi ch is capable of conveying the bag 3 in a stable manner. The belt 4a
has a thickness of approxinmately 1 nm The endless belt 4a is hung on a
pai r of |Exagipiesdi nally arranged rollers 4b, 4b each having a dianmeter of

approximately 40 mm In order to al]low the conductive el ement 5 to approach
Pom Sne st o fanes PR BEET ThERESSERAGOP SaF RiCee: SRENRGSAR Ry

appr oxi ngiaebye.35 Mm In FIG 1, in order to nake the two |ongitudinally
arranged conveyors 4, 4 run in the same direction at the sane speed, the
rear roller ZFhisdeg ? isenationhs medesely drveglentic flma and ips aprashieciddfer  4b of the

P roi 1 epgresipl, FOR DR s R 035 el I R Coveyor 4 1 m
FIG 1) iappebxinvaeely 4@0wel.upstream 20 conveyor 4 and the downstream conveyor 4
run qb the Sgg& o% i eeetefoilgnggtgcﬁna?ﬁg}arandgiegl %c():r;[vic)(r)orr]s 4, 4 for conveying this bag 3 consists
of an endless belt 4a of a width slightly wider than 160 mm, which is capable of conveying the
bag 3 in a stable manner. The belt 4a has a thickness of approximately 1 mm. The endless belt
42 is hung on a pair of longitudinally arranged rollers 4b, 4b each having a diameter of
approximately 40 mm. In order to allow the conductive element 5 to approach from one side of
15  the path A, the conveyors 4, 4 are set apart by approximately 35 mm.
In FIG. 1, in order to make the two longitudinally arranged conveyors 4, 4 run in the same
direction at the same speed, the rear roller 4b of the downstream conveyor 4 and the front roller
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 drawingj.
To make the conductive element 5 and at Jease one of the two longitudinally arranged
conductive elements 6, 6. which approach the path A from both sides of the path A, touch the

opposing surfaces of the contents 1-existinp portion of the hermetically sealed package 3

25 conveved on the convevors 4. 4 at the same time from both sides of the path A, the conductive

elements 5 and 6 are constructed of members having the following dimensions.
The supporting members 5b, 6b have a height of approximately 20 mm, the brushes 5a, 6a

projecting from the supporting members 5b, 6b have a height of approximately 25 mm, and the

supporting pedestals 5c, 6c have a peak height of approximately 55 mm. They all have a width
30  of approximately 160 mm (in the direction that runs perpendicular to the surface of the paper on

which FIG.. 1 is drawn). Because the brushes 5a, 6a have a width of approximately 160 mm,

their tips can touch the opposing surfaces of the contents 1-existing portion, over the entire

areas within the flat surfaces having a width of approximately 130 mm of the hermetically




(indicated by the arrows pointing at the left-hand side of the drawing). To
make- t he conductive elenent 5 and at | ease one of the two |ongitudinally
arranged .conductive elenents 6, 6, which approach the path A from both
sides of the path A touch the opposing surfaces of the confdénd&f {Biexi sti ng
portion of the hernetically seal ed paqb_ge 3 25 conveyed on the conveyors
4, 4 at the sane tinme fromboth sides of the path A the conductive

el enents 5 and 6 are constructed of nenbers having the foll ow ng

_ di mensi ossledHackageippeaing congeyes wh 6reswb hongibipliedly errengh@ tagheyoosf 4, Appr oxi mat el y 20
mm the brushes 5a, 6a projecting fromthe supporting nenbers 5b, 6b have
a height of approximately 25 mm and the supporting pedestals 5c, 6¢ have
a peak hei ght of approximately 55 nm They all have a width 30 of
approximately 160 mm (in the direction that runs perpendicular to the
surface of the paper on which FIG. 1 is drawn). Because the brushes 5a,
6a have a width of approximately 160 mm -their tips can touch the opposing
surfaces of the contents 1l-existing portion, over the entire areas within
the flat surfaces having a width of approxinmately 130 nm of the
hernmetically 2 6 MAY 2004 -9a scal ed package 3 being conveyed on the two

| ongi tudinally arranged conveyors 4, 4. 2 6 MAY 2Q04 -10 In the exanple
shown in the drawings, the two longitudinally arranged conductive elenents
6, 6 are arranged to approach the path A from above. In this exanple, they
are hung using the supporting nmenbers 6d, 6d. The procedure for inspecting
the entire areas of the opposing surfaces of the contents 5 1-existing
portion of the a relatively flat hernetically seal ed package 3 to check
whet her or not there is a pinhole on any portion of at |east one of the
opposi ng surfaces using the device




- depicted in FIG 1 wll now be explained by reference to FIG 2. First, the
upstream conveyor 4 and the downstream conveyor 4 are driven at the sane
speed in the sanme direction (i.e., the direction indicated by the arrows
pointing at the left-hand 10 side of FIG 2). Then the brushZQp ggmbhe
conductive element 6 on the upstrean1§i@§ of the two Iongitudinaw ¢
—arranged conductive elenents 6, 6 contatts one surface (the upper surface
in the drawing) of the hernetically seal ed package 3 that has been carried
,over on the uypstEeLAPle HOWY GYRE ddwidhdhd (18 18R/ EkB88yWirkhgeB ofaaaMeyed forward
with the tip of the brush 6a maintaining contact (see FIG 2 (a)). 15 Wen
t he her meslémoeats| &y 6 gesaarrenged 4e krpaciBthe patb & fgm Rbavetlhghis saghleothert iebwygnduct i ve
el enent i ch r es path A from one side of the two
Iongitudf%gﬁﬁgnéP?%ﬁ éﬁgﬁgﬁV%§§§s 4, 4, the brush 5a touches the other
surface (| owehe protddaredon inspetimgdifetaniiregyea® bf thbepfosihpeirfaeal df yhesombgd package
3 (see FIG 2 (b)). So far, only one surface of the package was touched by
t he bSusH‘@%ﬁ““éTPﬂ“Qn PQP‘H%? relatively fatheometicallysgled packpgeio ghesk SHePE T Bposi t e
sides of th&heisRghithofs onta@Y pbribh 6f A ta@PROS BYoppesihf6RMBcds bRy tHRRB¥icaand | over
surfaces in the draw ng) of the contents 1-existing portion of the

her et i caﬂepytcéé”al’]@dlﬁélgk%@ée gxpipined by referppcettq K. £r om bot h si des of the path
A In this : ' | gh- i I.1..7 can be
2opl i od ot Pl Yt AIE b BEWb RN MERT (R, B e B Lot ng
t he el ectspeed in thersent dicheti@ctier, ths directios ndcdatedhethearrotvhprigtingst the tfidnge i n t he

el ectric curr t.th ortion ere the condyctive 25 el t 5 contacts
or "t pardties AL renhe BRish 5% BB Srdparae RO Sregi bR e SPaT PiAde
conduct i ignGheNBRt Srafged@ofidudii Aldl Ementsts, b SoR&SINB k@ ficd (BHGGEr RiFsdeliy hahet her
there is a pinhale on any portion wiithin the forward half range of the
opposi ng déii“}”f‘%?d%éhed'le”’[*e}‘l’éalz}'oﬁ‘iflé‘h?%d‘ﬁ&eé%'iwéP?Srlf@@ PO VA Grhe U et i cal |y
seal ed pPagkags: A ahdihe bitith ARV S 0hVRHIEEILNGitiThe BRLHHE YRkRELBainkRifghe t wo

| ongi tudi nal 'y arranged conveyors 4, 4 continue to run, the hernetically
seal ed 3J9ripeldieaddCF BBi ng conveyed transfers fromthe upstream conveyor 4

to ths dOMSWh%f?'me%@HP/c%}fﬁfy sealed package 3 comes within the reach of the conductive element

5, which approaches the path A from one side of the two Jongitudinally arranged conveyors 4, 4,
the brush 5a touches the other surface (lower surface in the drawing) of the hermetically sealed
package 3 (see FIG. 2 (b}). So far, only one surface of the package was touched by the brush 6a.
This time, the brushes 6a and 5, which are on the opposite sides of the path A, touch the

20  opposing surfaces (the upper and lower surfaces in the drawing) of the contents 1-existing

portion of the hermetically sealed package 3 _at the same time from both sides of the path A.

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

25  element S contacts or the portion where at Jeast one of the two longitudinally arranged

conductive elements 6, 6 contacts, it is possible to check easily whether there 1s a pinhole on

any portion within the forward half range 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
30  package 3 being conveyed transfers from the upstream conveyor 4 to the downstream conveyor
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



4, and noves on until it contacts the brush 6a of the downstream conductive
elenment 6 of the two longitudinally arranged conductive el enents 6, 6. The
package keeps on noving forward (see FIG 2 (c)). At this tine, the other

surface (the lower surface in the drawing) of the 2 6 MAY ZOOQt}Mme%

hernetically seal ed package 3 naintaiq contact with the brush 5a. -11 2 6
. MAY 2004 In this way, a high voltage c A" be applied fromthe high-tension
power unit 7 to the hernetically seal ed package 3 via the lead wire 9a. By
using th Gt B - ether there is a change
“in the eﬁ%ﬁ%ﬁ#@hkﬁﬁgzﬁ%gﬁ%3t %ﬁ%%g%?gﬁxﬁﬁé@gsﬁﬁémgonductive el enment 5
contacts or the portion where at |east one of the two |ongitudinally
arranged 5 conductive elenents 6, 6 contacts, it is possible to check
easily whether there is a pinhole on any portion within the rearward half
range of the opposing surfaces of the contents 1l-existing portion of the
hernetically seal ed package 3 in simultaneous inspections of both surfaces.
While the hernetically seal ed package 3 noves fromthe position depicted in
FIG 2 (b) to that depicted in FIG 2 (c), all three brushes, i.e., the
brush 5a of the conductive elenent 5 and 10 the two brushes 6a, 6a of the
two | ongitudinally arranged conductive el enents 6, arranged on the ot her
side, may contact the opposing surfaces of the contents 1-existing portion
of the hernetically sealed package 3 at the sane tine. Even in this case,
using the same procedure, it 1is possible to check easily whether there is
a pinhole on an portion of at |east one of the opposing flat surfaces of
the contents 1-existing portion, over the entire areas of the opposing 15
surfaces in sinultaneous inspections of both surfaces. As the conveyors 4,
4 continue to run, the hernetically seal ed package 3 being conveyed



is further conveyed forward until the brush 5a of the conductive elenment 5,
whi ch approaches the path A fromone side, does not touch the surface (the
| onef surface in the drawing) of the hernetically seal ed package 3 any
nore. 20 In this condition, the high voltage fromthe hi gh-tensigghﬁﬁv\er
unit 7 is no longer applied to the he_rigeti cally seal ed package 3; d0é he
“ inspection for pinholes is finished. 2 MAY 2094 CLAIMS |. A device for

i nspecting relatively flat hernetically scal ed packages (3), which wap,

. with an el ectd ihs vaysahigh vorggd tanise: apniad fromithechiglorbant owed pyit Btoghs bl ood
products, said 5 device inspecting the entire aregﬂgs of the o[pgos%tng

sur f aces *@fmfﬁtﬁéult%?ﬁ]tcéH?Cé‘agelf‘“%ﬁ‘heéeaﬁé’l’rﬁé’f"i}%:ya‘isl“ﬁth SIESIPERKEGE(%P Tt o check
whet her Q:rhegwhcrl}&ﬂ}ﬁréi§a BhaRb R et R AN eR Al the fohid whdre In8@sddueie of  the
opposi ng surfaces with conveying the hernetically scal ed package (3),

conpri si reemennd comansom niskamrtoomheseat lsagt 4ne gt longs lygrran metically

seal ed package 3 i.ch wraps, W. o i L (2),
conduct i M@F‘é—%—%&fﬁﬁtﬁm%g I%Poésgég ‘%’eg‘% %gﬁ:%}gftﬁegtﬁ% !'e?jg ggﬁg&% (I%nv eyor s
(4, 4 beﬁﬁgoiﬁbﬁ an@gedhd eagiatdidifinalgk wf i bhpaingd s faaesod tHeabmers 1 ehemgover

whi ch the hernetically scal ed Ea?;Cka e g% can he transferred fromone to
t he ot herportiop &f grdisEpstisallicedrbrackaes P prguIHEa  BPERISPY KE*S%th A from

one side andwhRtNERANLNRST Waeh prgidebdhAal i¥mANe RBGES dparsay BIG. 2A(8) 104) ; two
| ongi tudi nal 'y provided conductive elenents (6, 6) praovided to approach 25

t he pat h thatfdepinted dmFIG: B €9). adlithree brushepd.cp efrush wi plHheciettixmelempEPiBeN sai d
condygti ve, el enent ith 8352 ah £33 bnRBE e Uenlel 6COBLMEE] %E
el emLel ts tF%t,wogtjm%ﬁgéat’&gO“@t H6ikihd ugnﬂen.&?b%n Sl r?uletgneopsl y touch the
0Opposi ng theisthacide, piby tdneaccibabpmsisg fuijacefof draontemsrbtistiigipprivanf 8 package
(3) fromthe one and . other sides of .th A I i runit
(7) conndiatiely SR gt § antr 10e RS opd) My e SRR pRAAR

is possible to check easily whether there is a pinhole _on any portion of at least one of the

opposing flat surfaces of the contents 1-existing portion, over the entire areas of the opposing

15  surfaces, in simultaneous inspections of both surfaces.

As the conveyors 4, 4 continue to run, the hermetically sealed package 3 being conveyed
is further conveyed forward until the brush 5a of the conductive element 5, which approaches
the path A from one side, does not touch the surface (the lower surface in the drawing) of the

hermetically sealed package 3 any more.

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

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




20 the two longitudinally arranged conductive el enents (6, 6); and an
electric current detector (8) connected to one of the conductive el enent
(5) rtand the two conductive elenents (6, 6) which is not connected to the
hi gh-tensi on power unit (7) for checking whether there is a chal 2k the
el ectric current at the portion where the conductive elenent (5) contacts
and ‘the portion where at ]Jcast one of the two longitudinally 25 arranged
conductive elenents (6, 6) contacts. 2. The device according to claim1
wherein the high-tension power unit (7) is an alternating current power
unit. 12 CLAIMS

1 A device for inspecting relatively flat hermetically sealed packages (3), which
wrap, with an electric insulating film, conductive contents (1), e.g., blood products, said
5 device inspecting the entire areas of the opposing surfaces of the contents (1) of 2 hermetically
sealed package (3) to check whether or not there is a pinhole on any portion of at least one of
the opposing surfaces with conveying the hermetically sealed package (3), comprising:
two ungrounded conveyors (4, 4) for conveying a hermetically sealed package
(3}, which wraps, with an electric insulating film (2), conductive contents (1) such as blood
10 products, etc.; said conveyors (4, 4) being arranged longitudinally with a distance between
them over which the hermetically scaled package (3) can be transferred from one 1o the other;
a conductive element (5) provided to approach the path A from one sidc and
between the two longitudinally aranged conveyors (4, 4);
two longitudinally provided conductive elements (6, 6) provided to approach
15  the path A from an other side of the path A with 2 distance between said conductive elements
(6, 6) such that at Jeast one of the conductive elements (6, 6) and the conductive element (&)
simultaneously touch the opposing surfaces of the contents (1) of one hermetically sealed
package (3) from the onc and other sides of the path A;
a high-tension power unit (7) connected to either the conductive element (5) or
20 the two longitudinally arranged conductive elements (6, 6); and
an electric current detector (8) connected to one of the conductive element (5)
and the two conductive elements (6, 6) which is not connected to the high-tension power unit
| (7) for checking whether there is a changc in the electric current at the portion where the
conductive element (5) contacts and the portion where at least one of the two longitudinally
25 arranged conductive elements (6, 6) contacts.
2. The device according to claim 1 wherein the high-tension power unit (7) is an

alternating current power unit.
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