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* WD 98/ 50769
PCT/ CHO8/ 00181 Leak test process for closed receptacles, test chanber,
test set-up and testing device for this process (Wth Annex A) EP,
97107520. 5 The present invention concerns a process according to the
characterizing portion of Claiml, a test chanber according to that of
Caim7, WOd8HB07e9Pn a test set-up with such a test chanber apcaVdH98/00181
Claim 12 and, finally, a test device according to that of C aim 20. Leak
test processes for closed receptacles during which a pressure difference is
created towards their environnment, between the interior of the receptacle
and its environnent, by applying a suction source at the test chanber, are
known. Determi nation of |eaky receptacles is carried out by detaching a
requi red beaktesprocsss fos closeditaceptaeles test phamher, testset-upand testing devigefonthis
pressure difference, and, basically, the pressure difference between the
interior plocédse receptacle and its environnent is observed over tine and
recorded. For instance, this is carried out by nmeasuring the pressure
values in the environnent of the receptacle at no | ess than two different
times. Depending on the size of the | eak, the pressure adjustnent between
the interior. of the receptacle and its environnent occurs faster or
sl ower. WWiHbABBE%A)to a techni que such as this, reference can be made,
for instance, to W94/05991 of the sanme applicant as here.

EP 97107520.5 '

The present invention concerns a process according to the characterizing portion of Claim 1, a
test chamber according to that of Claim 7, in addition a test set-up with such a test chamber

according to Claim 12 and, finally, a test device according to that of Claim 20.

Leak test processes for closed receptacles during which a pressure diﬂ’erenc;e is created towards
their environment, between the interior of the receptacle and its environment, by applying a
sﬁction source at the test chamber, are known. Determination of leaky receptacles is carried out
by detaching a required suction source from the test chamber after applying a given pressure
difference, and, basically, the pressure difference between the interior of the receptacle and its
environment is observed over time and recorded. For instance, this is carried out by measuring
the pressure values in the environment of the receptacle at no less than two different times.
Depending on the size of the leak, the pressure adjustment between the interior of the receptacle
and its environment occurs faster or slower. With regard to a technique such as this, reference

can be made, for instance, to W094/05991 of the same applicant as here.



WD 98/ 50769

PCT/ CH98/ 00181 | - 2- The
process descri bed above, in particular according to the aforenmenti oned
W94/ 05991, permts detection of extrenely small |eaks. Problens arise

when the receptacles to be tested are at least partially filled with
free-fl owW@99/50769, in particular with a filler of thin |iqui @GCTVOHIS/0181
appl i-ed pressure difference extends across the receptacle wall, between the
liquid filler and the environment, and the effect of the suction or
pressure, if there is a leak, is that liqurd filler escapes through the

| eak into the environnent, i.e. onto the exterior wall of the receptacle.
Due to the sealing effect of, the escaping liquid filler, a_Jeak in the

| i qui d- | oddedrosessdeseribedaboye.dp pagticalar aggording igthg ﬁf@remenmééY@§4/9$?9lat

all) by neans of pressure neasurenent, if the observation takes pl ace
over a r elpatmitsaieyection ®f prtrémely gmallileaks Problemsiafispwhen thelraceptaclesite be ksedake
series testing of receptacles on a production line, is very

di sadvant gggy Sarially SHRANAPAE: bR &0 hichllf RSP Alr JFMR gL RN Then i

provi de a process o Inirtra I 'on type, 1 n whi

di sadvant ages ,of the pressure test, whj,ch were nentioned he I nnj
orer ol AR geessis AHEEHER Gath bRt 1 pesrplasleotel, betiea T havid SR i e
itself according to the characteristics in daiml: If, as in the above

case, | i qemdronimentandthepifect obtheisuction arpirensutehif shegtisca leak, dsithat liquid &ller
receptacle wall due to the applied pressure difference, this is detected by

NMeasur i Ngescapdsthrdugh ithéd Rak intd BREAMTONBEROLE ioftb the ekfior Wild Bf iRFeceptacle] DRe to
escaping liquid filler in the area of the receptacle's exterior wall causes

a change ji s&ﬁﬁg effect of the escaping liquid filler, a leak in the liquid-loaded area of the receptacle

wall can only be deiected (if at all) by means of pressure measurement, if the observation takes
place over a relatively long period of time which, in particular in the case of series testing of

receptacles on a production line, is very disadvantageous.

Therefore, the object of the present invention is to provide a process of the initially mentioned
typ;, in which the disadvantages of the pressure test, which were mentioned at the beginning, are
eliminated. To this end, the aforementioned process distinguishes itself according to tine
characteristics in Claim 1: If, as in the above case, liquid filler escapes to the exterior through a
leak in the receptacle wall due to thé applied pressure difference, this is detected by measuring

the electrical impedance according to the invention.

The escaping liquid filler in the area of the receptacle’s exterior wall causes a change in the

electrical impedance between at least one pair of impedance-measuring electrodes set up in this



el ectri tal inpedance between at |east one pair of inpedance-neasuring

el ectrodes set up in this WD 98/ 50769 :
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area, and neasurenent of the inpedance permts detection of the change in
i npedance caused by the filler. Whereas in certain cases it may be

expedi ent WO 98/5076% y escaping filler by neans of neasuring  PGET/CH98/00181
el ectrical AC inpedance, it is suggested, in particular for testing
receptacles with electrically i nsul ati ngawal I s such as plastic walls, and
in the case of fillers that are electrical%y conducti ng, that a DC

measur enent, advantageously a | ow voltage DC resistance neasurenent be
carried out, for instanc u5|ng DC vol t.ag beIo . Even thoug

the provi SEmagst mEASFERENE O 4 of Cﬁeeems.%gw&apﬁ ﬂwwedp@ap anpﬁeausedby
section of the receptacle to be tested may be sufficient if, for

I nstance, thefillerspecific points on the receptacle are to be tested for

| eaks, it is further suggested to provide several parallel inpedance
measuri ng pat hs along the receptacle to be tested in order to detect

| eaks over the whol e receptacle. According to the invention, this |eak

testing prgcess .based on neasur edance n be, v advant ageous)
conbi ned” YR8 Clip Sarak h PR Ip dosnuts Greamingeiiler by Fisen phemy
to be tested that are, as is usually the case, only partially filled W|th
free- fl ovhesiectii¢al &C irgpedaher, jt is suggestebdn pmlculaqfnrdestmglr@eptache matheelecteically
inclusions in the receptacle, it is never certain where the air
insulating walls such as plastic walls, and in the case of fillers that are electrically conducting,
that a DC measurement, advantageously a low-voltage DC resistance measurement be carried

out, for instance using DC voltages below 50 V.

Even though the provision of a single impedance measuring path in the area of the section of the
receptacle to be tested may be sufficient if, for instance, very specific points on the receptacle are
to be tested for leaks, it is further suggested to provide several parallel impedance measuring

paths along the receptacle to be tested in order to detect leaks over the whole receptacle.

According to the invention, this leak testing process based on measuring impedance can be very
advantageously combined with the above-mentioned pressure measurement. If receptacles are to
be tested that are, as is usually the case, only partially filled with free- flowing filler, so that,

besides the liquid filler, there are air inclusions in the receptacle, it is never certain where the air
and where the liquid are located in the receptacle. Since, in addition to measuring the impedance

for tightness or leakage detection, the pressure difference over time, in particular by monitoring



and whére the liquid are located in the receptacle. Since, in addition to
measuring the inpedance for tightness or | eakage detection, the pressure
difference over time, in particular by nonitoring WO 98/ 50769

PCT/ CH98/ 00181 -4- t he
pressure in the seal ed environnent of the receptacle, is also recorded,
regar dl esW@98/50%6ner air inclusions are present and where tPETACHIS 00181
| ocated in the receptacle at any given nonent, this results in a conbi ned
statenment regarding the |eakiness of a regeptacle: The electrical inpedance
measurenent represents |eaks in the sections of the receptacle wall
monentarily filled with filler, wher eas the detection of a pressure

differenc eresens s wWith re dtot e tlonso wal h air
"ncl usi o @ssé#swmr B rsontanie 8 alsopadcs seailess of Whathr

t he interi or of the receptacle and the seal ed enV| ronment, and after
pr essur e aicinelasions aretpresent aidowhdre thesaareloctateashin the meeptacle 'atmlyi'g'igen moments this
t echnol ogy known from W94/ 05991 is used to determ ne tight ness

| eaki nesseQisiig %g%ﬂrs%’at&héxft%rgiﬂﬁﬁ g {HAkalGEGEY bPa Lig: Pite él@&ﬁééi'xﬂ?

pressure i n the sea enviro nt-at no less than two different

and by eval uating, the r enc as_an catio ht

I n order ‘P??s'éﬁeg'igg E’é‘ﬁi& %WB%PO@L?OW%ﬁp?&MtHWH
in time when the pressure is rreasured a zero deviation signal is

det er mi nahezeas the dategtioncd a pressups alifferencaeresents lenksmihmgasgtqtbe gegtigns ofvall
at the second point in tine, the pressure difference is .determned with

regard t gyithdir inelusions] Hete[l®io] aﬁaleﬂabﬁsmﬁgw?{esétsmdap'resﬁurb ibetween theTibtetiof bl thas
a rei nforcenent of the afor emantloned difference and the eval uati on

signal c %ﬁ&%@ﬂhﬁﬂ%gé&lmn%onﬂl tt’ ﬁ{@ﬂ’f& m-éés aégﬁéasre%f Qfets B & a suction

resol ution IS respect vant ageous at t

eval uati g{r)l ol tﬁ‘eﬁl Pp%cxlslggltg 138y &dev% nPW&4105991 is used to determine tightness

or leakiness by the pressure difference that occurs, namely by recording the pressure in the sealed
environment at no less than two diﬁ’ereﬁt times, and by evaluating the pressure difference as an
indication of tightness. In order to create a highly sensitive meaéuring process, at the first point
in time when the pfessure is measured, a zero deviation signal is determined as a reference

signal, together with the pressure value, and at the second point in time, the pressure difference is
determined with regard to the zero adjustment value to the first point in time. This allows a
reinforcement of the aforementioned difference and the evaluation signal corresponding to this

difference in order to get a higher resolution.

In this respect it is highly advantageous that the evaluation of a signal indicating a developing
impedance difference can be carried out using the same procedure as for the evaluation of a

developing pressure difference.



i npedance difference can be carried out using the same procedure as for the
eval uation of a devel oping pressure difference. WO 98/ 50769

PCT/ CH98/ 00181 -5 - As
al ready nentioned, Caim?7 defines a test -chanber according to the

I nventi on. Advant ageous variations of this tests chanber are specified in
Clains 8 WO98/50769 A test set-up with at | east one such test REUE/AGH?S3/06181
defined according to the invention in Claim 12, wth advant ageous

enbodi ments according to Clains 13 to 19._sA highly advant ageous

arrangenment of this set-up is achieved in that, in the case of the nuch
preferred variation, measur enent of the inpedance as well as the pressure

is provided for,, and on nd e.sa val uation. unif i.s used. Lf, for

| hst ance Asalrady greggant Clal. e Rdess <Frabat Srosmiing b thedRvetiion. Atuinggshys
| npedance on the path between (advantageously) several, parallel electrode
pat hs, anvhriationseofithisttesirechambeharespenified imChaimgs 8tookl.i s eval uated as a
measuring signal, a voltage is applied to the eval uation unit, nanely
that of the fixed resistance and the voltage that depends on the current
that varies with the resistance on the neasuring path. The eval uation unit

itself be s.a___.Mmolta neasur.i ng, deyvi ce 4SW Tt ¢ehi tQ_a neasuptn
sencor pro Ot g it 1R oA Ak S dofipb BtHer ik P dnonton it et o
for measuring the pressure-dependent output voltage of the sensor. A
test devilZewibedvantagponsemhadimentsaceerdingdo ;qi@melﬁgq 1PA dighlypdantageenser r ed
enmbodi nent variants

arrangement of this set-up is achieved in that, in the case of the much preferred variation,

measurement of the impedance as well as the pressure is provided for, and one and the same
evaluation unit is used. If, for instance, a DC voltage is applied via a precision resistor for
measuring impedance on ﬂxe path between (advantageously) several, parallel electrode paths, and
the voltage on the precision resistor is evaluated as a measuring signal, a voltage is applied to the
evaluation unit, namely that of the fixed resistance and the voltage that depends on the current
that varies with the resistance on the measuring path. The evaluation unit itself becomes a
voltage measuring device. By switching to a measuring sensor provided on the test chamber, the
same evaluation unit can be used for measuring the pteésure-dependent output voltage of the

SEnsor.

A test device according to the invention is specified in Claim 20, preferred embodiment variants
in Claims 21 and 22. It is of particular advantage that for multiple test set-ups with at least one
test chamber, 2 main evaluation unit for pressure measurement and a main evaluation unit for

impedance measurement are provided, which can be switched respectively between the test



in Clains 21 and 22. It is of particular advantage that for nultiple test
sef-ups with at |east one test chanber, a main evaluation unit for
pressure neasurenent and a nain evaluation unit for inpedance nmeasurenent
are provided, which can be switched respectively between the test

WD 98/ 50769

- PCT/ CH98/ BWDI8/50769 PCTSCH98/00181
set-ups, or even just one evaluation unit that can be sw tched back and
forth between the i ndi vi dual set-ups angs between pressure and inpedance
measur enent . W refer to application no . ........... filed by the sane
applicant at the sanme tinme (Annex A). The process according to the

i nvention, the test chanber, the test set-up as | .as .the test device
are, accoPdmRy W&V@WWV%Q%%Q@&&W%&F@@L&Wi ﬂ&hﬁe@@spa@ es
with electrically I nsul ating walls, advantageously glass or plastic

wal | s, i nindividual setaapsfand between pressure afid impedancef medsdrement. nedi ci ne such as
pl astic anpoul es. The tightness test is advantageously carried out on

mul tiple receptacles formng a set, whereby if one of these receptacles or
one of these anpoul es has a | eak, the whole set is rejected

I ndi scringpatgl y. . The inventign,Js,then explai by means  of di agrans:
g, 1 snilkdel th applicatipng, o Y S e SPRaR R She e e (RpasRAB) ol

the process according to the invention in its general aspects;
The process according to the invention, the test chamber, the test set-up as well as the test device
are, according to Claim 23, advantageously used for testing receptacles with electrically
insulating Wallé, advantageously glass or plastic walls, in particular for receptacles from the field
of medicine such as plastic ampoules. The tightness test is advantageously carried out on

multiple receptacles forming a set, whereby if one of these receptacles or one of these ampoules

has a leak, the whole set is rejected indiscriminately.
The invention is then explained by means of diagrams:

Fig.1 shows a basic set-up according to the invention in order to explain the process according

to the invention in its general aspects;

Fig.2 shows the design of a test chamber and set-up according to the invention for carrying out

the process in its most advantageous embodiment;



Fig. 2 'shows the design of a test chanber and set-up according to the

i nvention for carrying out the process in its nost advant ageous
enbodi nent ; WD 98/ 50769

PCT/ CH98/ 00181 -7- Fig.

3 shows an advant ageous eval uati on configuration of the set-up according to
t he i nventwQ9g8/50769 and of the process according to the i nPETICHI8/00181
corresponding to Fig. 2; Fig. 4 shows an advant ageous enbodi nent of an
eval uation unit according to Fig. 3 in th formof a logic

di agram functional bl ock di agram Fig.”5 shows a sinplified, perspective
vi ew of an enbodi nent of the test chanmber according to t he

i nvention_for testing sets of anpoul es, whereby only one half of the test
chanber Fig.3 shows anadyanjageous pvalpatioaconBgnration efithe setripageording to thednyentipon
shows a | ogic diagram functional block diagram of an advant ageous

enbodi ment of and of the procdss atcoidini @6 tiadavnion ¢oiréspoliding v Bigl 2on.
According to Fig. 1, a pressure difference [err]p is created against the

environnent U, between the interior | and the environnent U of a
receptacle 1 to be tested. In the area of the exterior wall of the

receptacl e, at | east one inpedance asuring path.is provided, several
accor di ngFige# Fi sgpwa,an vanﬁ&spe%%@hor@yw%@n amsypluation pHtansardiag torkig, 3 n thee
| npedance neasuring paths are forned between

form of a logic diagram/functional block diagram;

Fig. 5 shows a simplified, perspective view of an embodiment of the test chamber according to
the invention for testing sets of ampoules, whereby only one half of the test chamber

according to the invention is represented; and

Fig. 6 shows a logic diagram/functional block diagram of an advantageous embodiment of a

test device according to the invention.

Accordiné to Fig. 1, a pressure difference ap is created against the environment U, between the
interior I and the environment U of a receptacle 1 to be tested. In the area of the exterior wall of
the receptacle at least one impedance measuring path is provided, several according toFig. 1, as
indicated by the complex impedances Z ,. The impedance measuring paths are formed between
each pair of measuring electrodes 3a and 3b, whereby these are alternately elech'iéally connected
as schematically represented by means of conductors 5a and 5b. This means that the impedance

measuring paths Z , are shown to be connected in parallel to conductors S5a and 5b. The pick-up



each pair of neasuring el ectrodes 3a and 3b, whereby these are alternately
electrically connected as schematically represented by nmeans of conductors
5a and 5b. This neans that the inpedance neasuring paths Zerr] are shown
to be connected in parallel to conductors 5a and 5b. The pick-up

WD 98/ 50769
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conductors 5a and 5b are connected to an inpedance nmeasuring unit 7 whose
output affects a unit 9 which is sensitigve to threshold values. If filler

i quird escapes fromthe receptacle 1 into the environment U due to a

| eak, at |east one of the inpedances Z[err] changes. The inpedance and its
change is detected by the inpedance neasuring unit 7. If the inpedance
changes nefnsuctarsyaand Sb argeennesied to an frapgslancedpessyring,unit £ vhose oytput atfects a
receptacle | that was just tested is recognized as having a | eak and is

rej ect ed. unit 9 whichris sdnsitiye to depshold nglues Ififilker liguid\eschipas froasthe rezepatled iAG the
i npedances on the inpedance paths can be measured and eval uated by neans

of the unit.: ' f | 1@;@5% Upshoes] Ahded -
DC resi st%@%ﬁ?@%@ﬁ%@?’ﬁaéﬁﬁeﬁfgpe r tes??936 gegb’g%tggq%es vma?ﬁl%
electrically insul ati wal s and with .electrically cqgnducting filler,

Whor eby  t Hiates i fgiefter BY theimaddancs Heesring HEE folt 4P HAeORine chinkvs fase fah the
The process explained in principle in Fig. 1, which is based on inpedance
measur enethteshald value presefpon thelunit %; theieceptacls 1 thatiwps just tested §s tecagmizediag haviags
testing process that is based on nmeasuring pressure and is of great

| mpor t andeak &1d it Rgediédesent i nvention, as will be explained by

Even though, depending on the individual casé, complex AC impedances on the impedance paths
can be measured and evaluated by means of the unit 7, impedance measurement is
advantageously implemented as a DC resistance measurement, in particular for testing
receptacles with electrically insulating walls and thh electrically conducting filler, whereby the

impedance measuring unit 7 actually becomes an chmmeter.

The process expléined in principle in Fig. 1, which is based on impedance measurement, can be
optimally combined with a previously known tightness testing process that is based on
measuring pressure and is of great importance for the present invention, as will be explained by

Fig. 2.

According to Fig. 2, a test chamber 9 according to the invention includes at least two parts for

inserting the receptacle(s) 1 to be tested, advantageously an upper and a lower half, as



Fig. 2. According to Fig. 2, a test chanber 9 according to the invention
includes at least two parts for inserting the receptacle(s) 1 to be

test ed, advantageously an upper and a | ower half, as WO 98/ 50769
PCT/ CH98/ 00181 - 9-
represented with 9[err] and 9[err] Wth the receptacle 1 inside it, the

t est charr“fﬁ | nes a seal ed receptacl e environnent U. AF@T

el ectrical ygglgﬂzéugcti ng surfaces is provided on the walls 11 o iﬁgs,%lm
interior of the test chanber that formthe el ectrodes 3b and 3a according
to Fig. 1. O course, the el ectrodes 3 -de separated from each ot her by
insulating wall material. This advant ageousl y provides an even

di stribution of inpedance neasuring paths al ong the whole interior of the
t est chanepresentédmitie 8, ahd %,c With the oegptadie I msidp itathedest chamber 9rdefides 4 seated at

| east one pressure sensor 13 (represented in Fig. 2) is provided and is

i tabl i t t efe _ .
or esur & BERRTAEEOmER ! N el BT Honfaly Sond g CUBRAFL proVigBF O eShals'®
' t Aft . ti h tacle 1 to, b ted, .. .
cavant agolelte rior phiie st hdmbeh et or e ceeroghs b and facSoiding o Fig. 1 F

pressure difference [err]p noted in Fig. 1 is created, e.g. by neans, of
a punp 15oufSeythe glectnodes3rare separatedh fromeeash other by imshlating wallimhaterialnbhis| osel vy
to the electrode areas 3 on the interior walls of the test chanber 9. If
liquid aivhdt@feolslp ?Rﬁﬁ’&é% dn'tven distihtion’ cTimpédabbemeaueing paths albngftﬁe whole

represented at 17, the inpedance between t he assigned el ectrodes 3

changes, \liGilof the EEAGHARAr O¥uatfait RS WdHESial Fak3pabAg. Uni t 7" whi ch

In addition, at least one pressure sensor 13 (represented in Fig. 2) is provided and is suitably
connected with the interior of the test chamber. It measures the pressure P, prevailing in this
interior space according to the environment U. After inserting the receptacle 1 to be tested,
advantageously with insulating walls, the test chamber is sealed and the pressure difference ap |
noted in Fig. 1 is created, e.g. by means of a pump 15. During this process, the 1;eceptac1e walls
will cling closely to the electrode areas 3 on the interior walls of the test chamber 9. If liquid
filler F escapes into a wall area of the receptacle 1, as represented at 17, the impedance between
the. assigned electrddes 3 changes, which is measured by the impedance measuring unit 7° which
is advantageously designed as an ohmmeter. The threshold value unit 9* detects whether the
measured resistance drops below the preset threshold or exceeds it. Then the receptacle that was
just tested is rejected as leaky. If a leak is present in a receptacle’s areas G which are filled with
air inclusions, the leak causes a pressure increase in the environment U due to the pressure

adjustment between the area G and the environment U. This pressure change is measured by a



i s advant ageously designed as an ohmeter. The threshold value unit 9
det'ects whet her the nmeasur ed resi stance drops below the preset threshold
or exceeds it. Then the receptacle that was just tested is rejected as

| eaky. If a leak is present in a receptacle's areas G which are filled with
air inclusions, the | eak causes a pressure increase in the environnment U
due to they 95%?’6 adj ust ment between the area G and the envppqiOEeg

This pressure c ange is measured by a WO 98/ 50769 P /00181
PCT/ CH98/ 00181 -10-
pressure neasuring unit 19 that is SU|ta5ﬂy Tconnected to the sensor 13 and
whose out put signal is passed to a further threshol d-sensitive unit 21.
Advant ageously, the pressure of the environnent is measured at a first

poi nt i n pressure freasvringrnuhit ¥octhatrid switably cannected do theisemsor b3 and/ whoseatutput|signat is
point in tinme t[lerr], and the resulting difference in pressure

[err]pler 5Lsse&tor£ﬁﬂheﬁdmh&dtdah§ud¢ (i DEN&Bvdntgesudde i préssure STRS BRlifbnyainn

set in the threshold unit 21, the tested receptacle I i's also rejected as

| eaky. The n I |l of .t deS|

| such s EgAsirg et § ok Bojnt i g, 1165 oGRS p pibalh e BT AL Alyet PRIG i
due to the pressure difference, a continuous environnental space 23

ext ends atimgrg andy ﬁxerreﬁémgdlmrenm irppressirp R, is racorded lf this défpemg fallsihsiow a.s
as individually represented in 25 and which, in a nost advantageous way,
are real i g@sshbid valueoiehi the thrdsholdnuit 2 Dfthe tes&ulxeébi:taclshlxsaaarrejhétadwﬁaky The

tightness to be neasured on the whol e receptacle - regardl ess of where t he

areas G apglfor 3l drdfiteSbHabbd ol g@@gspa  delehdlt mSHAH £whd i SvBF BIOLORY

to ensure a contl nuous envi I‘OI’IITE espite t recepta

walls clin to the..in erlor o the nber ase refer to
£ A0 570 B fborpattA cing i g e presiife AT 3 FRISBROAATYIRRRGRal e
i nvention according to Fi 2, one evaluatlon unit 7' for

space 23 extends aroun the receptacle. In principle, this is achieved by supports as individually
represented in 25 and which, in a most advantageous way, are realized by roughening the interior
wall 11. This permits the tightness to be measured on the whole receptacle, regardless of where
the areas G and F are located in the receptacle. With regard to the technology to ensure a
continuous environmental space 23 despite the receptacle’s walls clinging to the interior wall of

the chamber, please refer to EP-A-0 379 986 of the same applicant.

Whereas in the embodiment of the invention according to Fig. 2, one evaluation unit 7° for
impedance measurement and one for recording pressure differences 19 are provided, according to
Fig. 3 one single evaluation unit 197 is advantageously provided. Basically, this is possible
because identical measuring signals are provided for impedance measurement and measuring the
output signal of the pressure sensor 13. According to Fig. 3, this can, for instance, be achieved by

connecting the measuring paths 3a/5a // 3b/5b (according to the resistance to be measured,



i npedance measurenent and one for recording pressure differences 19 are
provi ded, according to Fig. 3 one single evaluation unit 197 is '
advant ageously provided. Basically, this is possible because identi cal
measuring signals are provided for inpedance neasurenent -and nmeasuring the
out put signal of the pressure sensor 13. According to Fig. 3, this can, for .

i nstance, vwe 93@p7eyed by connecting the neasuring paths 3a/5ap¢T/ClY8/00181

(according to the resistance to be neasured, WO 98/50769

PCT/ CH98/ 00181 ' -11 -
represented by R in Fig. 3) to a DC volfééé source 27, advantageously in
the | owvol tage range, e.g. 15V, on the one hand, and to a neasuring

resistance Rlerr], on the other_hand. The input of the  evaluation unit

197, in trepeesented by B imFigd3pto aDCololtage saurce 27, advantagaously inthe loyhadltage range,
out put of t he sensor 13 and to the neasuring resistance R err] by neans
of a manugp. 19 Vash Gidtine hafid)iah fo £ theasuring refiStafieR,; dnahe otherRAIUTRS infpi€of the

out put voltage of the sensor 13, and in the other case, the voltage

dependant . S esi . RLerr errl..
Wi T eqar g i 157, b 1s SRE S efes LTV HAREE if by SRR b K oyt of
aforenentioned W94/05991. The eval uation unit described there, as,

r epr esent &@ sensori 3 andito the measusinggevistagediv by means ef gupanrual gr awomatieiswiteh 2%y y
preci se i npedance and resi stance measurenment, follow ng the process in
Fig. 3. Tindhooddctsest measurexithe batpatvaitage b thersendor 4 ) dniddn thecsthiireass) the voltage
resi stance R err] or generally fromthe resistance neasurenent path is
fed to a jhaibg eé's’ﬂrin Lisndd R Uk n anal og/ di gi t al
transduceéebon tﬁgﬁﬁgﬁ?g?? e (Fé%?',g“%‘éh |sl)6IP?"ectly foll owed by a

di gital /anal og transducer (121b). The output of the digital/anal og
transducer 121b is fed to a '

Dy

With regard to the pressure measuring technique, refer completely to the aforementioned
W094/059§1 . The evaluation unit described there, as represented in Fig. 4 in the present case is,
however, also used for very precise impedaxice and resistance measurement, following the
process in Fig. 3. The output signal of the sensor 13 and from the measurement resistance R, or -
generally from the resistance measurement path is fed to a transducer stage 121, which includes
an analog/digital transducer on the input side (121a), which is directly followed by a
digital/analog transducer (121b). The output of the digital/analog transducer 121b is fed to a
difference amplifier unit 123 set up in a known manner, as is the output signal from the pressure
and resistance measurement units 13 and Ry;. The output of the difference amplifier unit 123 is
connected to a further amplifier stage 125, whose output is superimposed via a storage element
127 onto the input signal to the amplifier 125 at 128.The transducer unit 121 and the storage unit
127 are controlled by a time pulse controller 129. This set-up permits measurement of the

pressure difference, as well as the impedance difference and resistance difference. For measuring



differénce anplifier unit 123 set up in a known manner, as is the output
signal fromthe pressure and resistance neasurenent units 13 and R err].
The output of the difference anplifier unit 123 is connected to a further
anplifier stage 125, whose output is superinposed via a storage el enent

127 onto the input signal to the anplifier 125 at 128. The transducer unit
121 and t{yq 888p9ee unit 127 are controlled by a tinme pul se pOTICAY8/00181
129. This set-up permts nmeasurenment of the pressure difference, as V\B|}
as the inpedance difference and resi stanc?zdi fference. For neasuring

WD 98/ 50769 TReT

PCT/ CH98/ 00181 -12- t he
resistance, at a first point in time the nmeasuring voltage is connected to
t he transtessistanceat a firstipointdn time the measurisigyvoltage is connectedto $hestransdudes unit
transducer unit 122, to both inputs of the amplifier unit 123. A

resul ting12 gng skh@ldleods] ,tibﬁedébga?}'{'ia%h%epfraﬂshﬁceﬂﬁm mléz,% lbéaﬁnpeﬁ lof e

i deal . If the signal deviates fromzero, this signal 'value is stored as a
zero conpensation. shkanal in.the .storage unit 127, 1f t resi st ance ..s
reasur e aagtee it 27 A sesnfineero Bl gL R, o e o el 23 BBt i
difference signal, the E(Le\/i ous val ue stored in the storage unit 127 acts
as a zer df thesignsbdeviates from zgrm this signak vadue/is|stpsed 354 zera coyppansation signal in;thiet
121 acts as a reference signal. This allows an anplification that

dr ast i calstoragensiie®k If the eesistack id messured] dpairsatta later pdint ianiphé fn erdér torreas 4 -
125. The sanme zero adjustnent principle is used at two points in tinme when

MRAsU | NGedidhoe dHTERAL Spfl the bRV vEReMRREd Ife'stbihef Bht127/aPis W3 %eRP 991

The storage unit esi gn storing a re rence zero
conpensati on signal. as, well, as,a pressure-differ e zero conpensat .on
S Ghal aiamPersaflps siepal. A the FAkS 185 5 SOTe 4 s LI s iggal. his
assigned reference _ values. Depending on the neasuring cycle, pressure or
resi st anelowsam amplifigation that drasticalhe increagesthe reselufiom tosheyses at thglamplificatiorunit
‘the difference unit 128 and the assigned reference signal
125. The same zero adjustment principle is used at two points in time when measuring the
pressure difference, as described in detail in W094/05991. The storage unit 127 is designed for
storing a resistance-difference zero compensation signal as well as a pressure-difference zero
compensation signal and, similarly, the unit 121 is in duplicate for storing the assigned reference
values. Depending on the measuring cycle, pressure or resistance measurement, the assigned

compensation signal value is fed to the difference unit 128 and the assigned reference signal

value is stored in or fed to the assigned unit 121.

Fig. 5 shows a simplified perspective of the one half 9a or 9b of the test chamber, specially
designed for testing sets of ampoules as used particularly for medical applications. The sets of
ampoules are placed in the roughened mould 30 designated for this purpose, and then the

chamber 9 is sealed by placing a second chamber half on top. As shown, the chamber may be



value s stored in or fed to the assigned unit 121. Fig. 5 shows a
sisnplified perspective of the one half 9a or 9b of the test chanber,
specially designed for testing sets of anpoul es as used particularly for
medi cal applications. The sets of anpoul es are placed in the roughened
nmoul d 30 designated for this purpose, and then the chanber 9 is seal ed by
pl aci ng a anber half on top. As shown, the chanber

D os! 507@3@9815@769 TBYCRFCHI8/00181
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constructed of conducting |amna 34 separé?éd and insul ated from each ot her
by i nsul ation material 32, and into which the noulds 30 are integrated.
This creates a gapl ess pattern of i npedance neasuring el ectrodes on the

i nterior ewstructéd ofieonductingslatiina thsepacates andtinsutai¢dfrgm eachoothechethsulatios hown
wi th the connecting conductors 5a and 5b. Fig. 6 shows the advantageous
desi gn of maelifiSi2, dRY ift6 whickthe nitRildsB 0 416 intBy Rk THis &Eat@?@?épléﬁs pattern of

| ogi ¢/ functional block diagram (see also Annex A). It includes several test

chanbers 9 pressu ens dance u ent. fied
2513 andmiRplier mepsBiEE St odbEoF Bhe lkiey "Bl %m?\?ﬁﬁh#%ﬁr o Jlertaiy.

| nputs are sequentlally connected to an output of the units 36, which are
connect ecconnecigd, as shown withithgcanneetinggandgegorsda and Sbnul ti pl exer unit 38 the
i nputs fed fromthe units 36 are selectively connected to an eval uation
unit 40, for instance advantageously set up as shown in Fig. 4. A tiner
50 controls the switching cycles specific to the chanbers (pressure

Sensor /g RedRAR Y BAMEREBE desAChE oW8st ddFicl bdohBhE6the BRentilfof HUARELE 21

of the in
logic/functional block diagram (see also Annex A). It includes several test chambers 9, whose

pressure sensor and impedance path outputs (identified as 13 and Ry in Fig. 6) are connected to
switching units 36. These inputs are sequentially connected to an output of the units 36, which
are connected to an actual multiplexer unit 38. On the multiplexer unit 38 the inputs fed from the
units 36 are selectively connected to an evaluation unit 40, for instance advantageously set up as
shown in Fig. 4. A timer 50 controls the switching cycles specific to the chambers (pressure
sensor / impedance measurement) and, on the multiplexer 28, the connection of the individual
test chambers 9 to the unit 40 designed as an impedance and pressure evaluation unit. This
allows the measurement of the tightness of receptacles in multiple test chambers 9 with
advantageously few electronic units, namely based on impedance and pressure measurements,

i.e. regardless of whether, and if so, where the respective receptacles 1 are filled with liquid and

gas.



"test chanbers 9 to the unit 40 designed as an inpedance and pressure

evaluation unit. This al l ows the measurenent of the tightness of

receptacles in nultiple test chanbers 9 with advant ageously few

el ectronic units, namely based on i npedance and pressure neasurenents,

i.e. regardless of whether, and if so, where the respective receptacles |

are filledWH98/50768i d and gas. WO 98/ 50769

PCT/ CH98/ 00181 . - 14PCT/€H98/00181

addi tion, advantageously, at |east one cleansing gas line 36 (Fig. 5) is

provided in the test chanber 9, with whi ¢ch4the chamber can be bl own out

and dried after testing a | eaking receptacle. WO 98/ 50769

annex. * & HEkition, alyaniagepusly, bleast evepl p— e o o

Annex "A" > ©ve pleandi as | : . . resent
e i€ ) is provideq B g g

i nvention concer;s'gtleak test device for receptacles acco
characteri > whichdh ' . .
chamber 9,y e Ehambér dan be blown out and dried afier testing a leaking receptacle,



Test devices of the aforenentioned type are known in which the respective
teSting stations, observed on a carousel, are subjected to pressure in
the position of the first angle of rotation of t he carousel, whether on
their interiors in the case of open receptacles or, in the case of closed
receptacles, on respective test chanbers at the testing station, in which
the pressw@ ogagy6giepends on the tightness of the receptacl gCTAI98/00181
tested is neasured and evaluated at no | ess than one nore, preset angle
of rotation of the carousel. Sone aspectslg)f this known procedure and test
devi ces sych as these are di sadvantageous.” Because pressure nmeasurenent is
carried oﬁ%m%/“’t he respective test chanber during novenent through a
specific angle of rotation (for instance, generally in the case of |inear
conveyor sLea%rtsstglev'écesfpeceerepbwpnssi tion), there is only a linited anount of
time for nmeasuring the pressure because of the rotation speed or the speed
in gener aiAnne®Ay. therefore, the throughput rate. This limts the rate of
receptacl es that can be tested per tine unit and is problematic, in
particular if the carousel is in continuous operation. In addition,
nonitoring the | eak-rel ated pressure over tine is not possible, because the
pressure sensors _ provided were only activated for nmeasurjing at certain
times. The present ipventjonrpgoermns a leak test device for receptacles according (tgo the characterizing
PCT/ CH98/ 00181 ' - 16-
Annex " A'porticieftGlhimi &, devices for highly reliably | eak testing each have
at | east one pressure sensor firmy assigned to the testing stati-ons
rotating with the carousel, and one el ectronic evaluation device whichis
also firmy assigned, thus permtting free testing at the testing stations

L B 00 o A "
observed on a carousel, are subjected to pressure in the position of the first angle of rotation of
the carousel, whether on their interiors in the case of open receptacles or, in the case of closed
receptacles, on respective test chambers at the testing station, in which the pressure that depends
on the tightness of the receptacles to be tested is measured and evaluated at no less than one
more, preset angle of rotation of the carousel. Some aspects of this known procedure and test
devices such as these are disadvantageous. Because pressure measurement is carried out by the
respective test chamber during movement through a specific angle of rotation (for instance,
generally in the case of lineér conveyors through a speciﬁc position), there is only a limited
amount of time for measuring the pressure because of the rotation speed or the spg:ed in general
and, therefore, the throughput rate. This limits the rate of receptacles that can be tested per time
unit and is problematic, in particular if the carousel is in continuous operation. In addition,

monitoring the leak-related pressure over time is not possible, because the pressure sensors

provided were only activated for measuring at certain times.



This latter procedure and the respective devices have a high detection
accuracy, but are accordi ngly expensive since, as nentioned earlier, each
testing station is autononously equi pped with the required eval uation

el ectronics. The object of the present invention is to create a
receptacle | eak test device of the type initially mentioned in which, for
one (if atwedgyse7ehe detection accuracy is only mninmally reduped/CH98/00181
conparison with the | ast-nentioned devices, but which can be realized w't
consi derably | ess expense. To this end,lghe type of device initially
nmentioned distjnguishes itself according™tG’the characteristic portion of
Claim1. AmexpAtfhe | eak test of filled receptacles, in particular those
filled with Iiquid, as described in detail in Application No. (Annex A)
filed at {Therefuemlevicasforhighly reliablycleak testing eash have attlenst one pressuee sepsartfirmiy

t hat when underpressure is applied, a leak in the wall portions |oaded with
filler | gelighell %o thditésting $teitioh® ol ith fHeRatduSél! shdesrierdddtbnicCevaliBtion dQRLOT
has a self-sealing effect. Areliable |eak test WO 98/ 50769

PCT/ CHI8/ 00181, " vy . . . -17: nex
"R i SRR aplse Fimix pieneth s e fies toefing o the fesfing gafighs thiphhoy 56
adj acent to an air inclusion_in the interior of the receptacle. For this
reason, i wholedimapsriod, duning which azsestacis loadedsin adesting stationonthe carpysgbrotatesmex -
A), the suggestion is made to carry out an inpedance neasurenent on the
wal | s of withltke ¢cadow®pl.acl e at the sane tine as the leak test is carried out
by observing the pressure in the environment of the receptacle, because
the escaping liquid inmediately results in an inpedance

This latter procedure and the respective devices have a high detection accuracy, but are

accordingly expensive since, as mentioned earlier, each testing station is autonomously equipped

with the required evaluation electronics.

The object of the present invention is to create a;. receptacle leak test device of the type initially
mentioned in which, for one (if at all), the detection accuracy is only minimally reduced in
comparison with the last-mentioned devices, but which can be realized with considerably less
expense. To this end, the type of device initially mentioned distinguishes itself according to the

characteristic portion of Claim 1.

In the leak test of filled receptacles, in particular those filled with liquid, as described in detail in
Application No. (Annex A) filed at the same time as the present application, there is the
problem that when underpressure is applied, a leak in the wall portions loaded with filler liquid is

difficult to detect. The liquid escaping to the exterior has a self-sealing effect. A reliable leak test



change on a measuring path between at |east one pair of neasuring

el ect r odes. Considering this aspect, it is now suggested that, for
testing receptacles that are filled with |iquid filler, each insertion
space for at |east one receptacle be provided with at | east one pair of

bar e, spaced el ectrodes, whereby there is a central evaluation unit
(under theWer9880768f Cl aim 1) suitably connected with the rePEAYCHI8/00181
pairs of electrodes via a multiplexer unit. This permts the provi si on of
one evaluation unit for the pressure neasur ng test and one eval uation unit
for the éﬁﬂged pce test for all the testing stations provided on the
carousel, Xt fte ability to nmultiplex the respective pressure sensors as

wel | as the qutputs, of the inpedance neasuring paths  jn staggered. tine,
In a furt n%vlﬁxmmda\yébagﬁbrﬁmﬁwf alcakana 3 §3digrent to Amal inclusipniathe d
to the el ectrodes and the evaluation unit that is suitably connected to

t he pr esstericrafiler iecertacia & on tids tdasors dmrthecabove-ahentioavdhapplication filed at thélsamei S
possi bl e because, on the one hand, the pressure sensors normally enmt a

vol t age siﬁg{y;(l i ' Qb &stSn p@ddﬂ@e '

measur enment a?@%@%&ﬁ%%ﬁm@h%%m 0769 in f&ﬁélﬁ'&ﬁ&ft%nthewaus of
PCT/ CH98/ 00181 . . . . . - 18; A
"A meadifEcRRHcle af thesame time at the leakitest i, pasied; oy ot phsprying the prasgire in the
resi stance to be nmeasured, such as a voltage divider, can al so be

- desi gned emvitomptent fthe e@bptaahcbecauseahemningﬂiqum inmediatelygesndls im g impedance
signal. This procedure mnimzes the expense for sinmultaneous pressure and
I npedanceckagé bit@ measuring path between at least one pair of measuring electrodes.

nnex

Considering this aspect, it is now suggested that, for testing receptacles that are filled with liquid
filler, each insertion space for at least one receptacle be provided with at leaét one pair of bare, "
spaced electrodes, whereby there is a cenu'ai evaluation unit (under the aspect of Claim 1)
suitably connected with the respective pairs of electrodes via a multiplexer unit. This permits the
provision of one evaluation unit for the pressure measuring test and one evaluation unit for the
impedance test for all the testing stations provided on the carousel, and the ability to multiplex
the respective pressure sensors as well as the outputs of the impedance measuring paths in

staggered time.

In a further advantageous embodiment, the evaluation unit that is connected to the electrodes and
the evaluation unit that is suitably connected to the pressure sensors is one and the same central
evaluation unit. This is possible because, on the one hand, the pressure sensors normally emit a

voltage signal and, in particular in the case of a DC resistance measurement as impedance



This al'so provides the possibility of realizing the nmultiplexer units

bet ween t he i npedance nmeasuring paths and the evaluation unit, on the one
hand, and between the pressure sensors and the evaluation unit, on the

ot her hand, in a single, conmon and respectively tinme-controlled

mul tipl exer unit which switches the respective nunber of inputs of the
pressure 3NOs98/50769 | npedance neasuring paths via a single oRCTAWCH98/00181

central evaluation unit provided. In W94/ 05991 of the same applicant
as the present application, a pressure tigtness nmeasuring procedure is
described jn de gil, in which the output of a pressure sensor is swtched

to both AVW% of a difference unit at a first point in tine. The

(possi bl y) I|f|ed out put si gnal .of difference unit_is inte preted
as a zer ontﬁ"g‘g'@‘e%tr Y HSASUIDE GIISHis eqUpP ‘éfﬁhtt‘ft?e" g’és‘ﬁ?%‘“i"? tobe mapedysuch s a
second point in time, the zero offset signal stored previously is added as

a zer o conplagealivider, camdlgmd designed sathat e refistaneesyetatéd ovtpytrsignalisa voltage

difference signal to be electrically evaluated with hi gh anplification.

This proc e S8 finhiZe S“p@ﬂﬁﬂ
i nvention, “In 'trhﬁtpﬁ% he eva uatlgoi?tﬁe sE?or%grBSI gng% n suc aﬁx%ggéntcﬁtesmg

si gnal that I s dependent on an input SI gnal occurring at a

98/ 50769

PCT/ CH98/ 00181 -19- Annex
"A"  fir Thisglsorprovides therpossibilitymfaenlizing-the adtiplesasupits betwiegmthe impedancand i s
then added as a zero adj ust nent signal. Wth regard to the adjusted zero
val ue as meskutihg peths and fHe evalbgfion tait, Iuthe Ghehindp ahdbetwsen the ipféssurd sénsbis id
input-related signal (anplified, if applicable) is evaluated as a

di ff er enCe ebilhstion unit, on the other hand, in a single, common and respectively time-controlled

" multiplexer unit which switches the respective number of inputs of the pressure sensor and

impedance measuring paths via a single output to the central evaluation unit provided.

In WO94/05991 of the same applicant as the present apptication, a pressure tightness measuring
procedure is described in detail, in which the output of a pressure sensor is switched to both
inputs of a difference unit at a first point in time. The (possit)ly) amplified output signal of the
difference unit is interpreted as a zero offset signal, and stored. When the pressure is measured at
a second point in time, the zero offset signal stored previously is added as a zero compensation

signal which allows the respective pressure difference signal to be electrically evaluated with

high amplification.

This procedure is also used in the device according to the present invention, in that the evaluation

unit is designed in such a way that a signal that is dependent on an input signal occurring at a



bei ng the evaluation signal. If a pressure sensor evaluation and an

i Mpedance eval uation are present sinultaneously, this procedure can be
used for both evaluations, in that (also with regard to i npedance
measur enment, which is uItlnater based on an i npedance difference

measur enent ) t he i npedance di fference that occurs can ensue in relatlon

to the exv@ ,'gwwted zero reference. The invention is e ft‘gy@ﬁgs/hgi
0 (?I c

by neans agr ans: Fig. | shows a logic/functional blo |agran1o

a leak test device for receptacles accordi g to the invention, in
which the l.eak test is carried out based” 6 “a pressure neasurenent at

t he respednh&“A’esting stations; Fig. 2 shows, in a representation

anal ogous to that of Fig. 1, the further devel opment of the | eak

t est devi fisst poinbindimeiststoredas a zere mtferenchdsignal yale ahd s thes addedas azetd adjsstment
| npedance measur enent ; Fig. 3 shows an exanple of test pressure

or test rgs at?’glﬁx%éh‘f& fo fhe g&_\l/\l%@g g/@xébo\%%@é%tﬂﬂﬁ&%ﬁce, at a second,NuBs&Heit Dol in

signal eva
PCT/ CH98/ 00181 20+, .Annex

A" AccdPgf ’ri’gﬂ’F‘Be‘iﬂPB“t'ffla“?ﬂﬁ‘Wb (amplifieds ifiapglicable) e%ﬂ@l‘aﬁws&d*ﬁff@m this
1[err], ... 1[err] are provided on a carousel _(not shown In the figure,
they are beingithgsualuatinnesignal {I6a prrssyre sersop evaluationtand ap imp eevalation archey
are arranged al ong the periphery of the carousel.

present simultaneously, this procedure can be used for both evaluations, in that (also with regard

to impedance measurement, which is ultimately based on an impedance difference measurement)

the impedance difference that occurs can ensue in relation to the exact, adjusted zero reference.

The invention is explained below by means of diagrams:

Fig.1 shows a logic/functional block diagram of a leak test device for receptacles according to
the invention, in which the leak test is carried out based on a pressure measurement at

the respective testing stations;

Fig.2 shows, in a representation analogous to that of Fig. 1, the further development of the
leak test device according to the invention by means of pressure as well as impedance

measurement;

Fig.3 shows an example of test pressure or test resistance over time and an advantageous

procedure for signal evaluation.



At | east one corresponding pressure sensor 3[err], 3[err], 3[err],

3[err] is allocated to each testing station 1. Depending on the |eakin at
| east one of the receptacles arranged at the respective testing station 1,
the pressure sensors 3[err] pass an electrical signal according to p[err]
to p[err]. The testing stations 1l[err] and the respective pressure
sensors 3porgg/spygooned to them can be the follow ng: Pex/CH9800181
stations for sealing open receptacles on which an interior pressure,

over pressure or underpressure is created wth respect to environnental
pressure. The assi gned pressure-§ensor neasures the | eak-rel ated

I nterior 6N§§éu$e of such a receptacle. b) C osed receptacles are
placed in a | eak test chanber of station 1[err], or are sealed by the

| atter, wAecaringito Fig. dcopltiple niesting statipnsewiches baps y.. 1./arp prevddedonia ¢areusehce
Is created between the interior of the receptacle and the

surroundi gt SKYWH)El the igHe! they afittanigdlinearly for purpéiés bPEIRfiEH o thE carousel, they
overpressure to the interior of the receptacle and/ or by applying

under pressure or .oyerpse (€ he roundi ng chanber. The assi gned
pressure e ﬁ&‘ﬁ‘?ged °“é%e %%e@égg@%@?&sé
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Annex "A" . measures the course of the pressure, either in the
interior of the receptacle or in the test chanber. Nornmally,

thi s procaAti¢ast oné cossesponding pressiae serisor Bg8,,3¢CeB) idallocateditadeach testing station 1.
Depending on the leakin at least one of the receptacles arranged at the respective testing station

1, the pressure sensors 3, pass an electrical signal according to p, to p,.

The testing stations 1, and the respective pressure sensors 3, assigned to them can be the

following:

a) Stopping stations for sealing open receptacles on which an interior pressure,
overpressure or underpressure is created with respect to environmental pressure. The

assigned pressure sensor measures the leak-related interior pressure of such a receptacle.

b) Closed receptacles are placed in a leak test chamber of station 1,, or are sealed by thé
latter, whereby the receptacles are filled or empty. A pressure difference is created
between the interior of the receptacle and the surrounding' chamber, either by. applying
underpressure or overpressure to the interior of the receptacle and/or by applying

underpressure or overpressure to the surrounding chamber. The assigned pressure sensor



under pressure is applied to the test chanber in relation to the interior

préssure of the receptacle, and the pressure devel opnent in the
chanber surrounding the receptacle is nmeasured with the assigned
pressure sensor. According to Fig. 1, the electrical outputs of the

sensors 3[err] are switched to a nultiplexer unit 5 which, controlled by a

timer 7, ‘WW(@ ne pressure sensor at a tinme in sequence top
eval uation unit ,69accordi ng to the signal p[err] ...[err]. Each@q‘]!grnv?/g(o(?el 1

| eak- dependent signal p[err] to p[err] is_.,evaluated in sequence at the
evaluation unit 9 and, according to presétzlt'hreshol d values for these
signal s, AmexpAay at output Alerr] shows in which of the stations 1[err] a
| eaky receptacle has been identified. O course, in order to do this a
conpar at or uni t measupasdhié dewtrseof thh pressurt, eithenin thevinterior of the redeptdrld drcin the test
t hreshol d val ue has been entered for determning the selection | eaky / not

| eaky, as  vel | agmber. NGRHRUS, i profliubd 8 uSe RN bloSidd BIIEA FeckPEELRS Hnling t he

testing stations whose sensor output signhals indicate a leak in the
receptacles the gntain.. Thi s procedur ermits unher of testi
stations corres TERUEeds gggheg t?éﬁ%tfs&%@mgﬁ&&ﬁ@@?‘,m &’etgﬁf'fl (g'imareapﬂﬂe
pressure sensor, to be handled by a single evaluation unit. WO
98/ 50769 receptacle, and the pressure development in the chamber surrounding the receptacle is

PCT/ CH98/ 00181 -22 -
Annex "A" As thédstited|With tHe Hssig resdafd sehggrept acl es filled with |iquid
filler are tested for | eaks according to -the principle described briefly
~under b) above and as described in detail in application no..... (Annex
A) filed at the sane tinme, problens arise that can be elim nated by

si nul t aneQus pressyre . . . .
ccording to f‘{g.- 1, the electrical outputs of the sensors 3, are switched to a multiplexer unit 5

which, controlled by a timer 7, connects one pressure sensor at a time in sequence to an
evaluétion unit 9, according to the signal p, ...,. Each forwarded leak-dependent signal p; to p, is
evaluated in sequence at the evaluation unit 9 and, according to preset threshold values for these
signals, a display at output A, shows in which of the stations 1, a leaky receptacle has been
identified. Of course, in order to do this a comparator unit is provide_d at the evaluation unit 9, in
which the threshold value has been entered for determining the selection leaky / not leaky, as
well as a storage unit on the output side for registering the testing stations whose sensor output

signals indicate a leak in the receptacles they contain.

This procedure permits a number of testing stations corresponding to the size of the carousel,

each assigned a pressure sensor, to be handled by a single evaluation unit.



eval uation and i npedance evaluation directly outside the receptacle. In
Fig. 2 of the invention according to the present application, a suitable
device is shown anal ogous to that of Fig. 1. Accordingly, besides at

| east one pressure sensor 3[err] to 3[err], each of the testing chanbers
1[err] to 1[err] is assigned an inpedance neasuring path with at |east two
el ectrode sented schematically in Fig. 2 by 1llferr] t

Wth the ﬁ%)egggsﬁ@?neasuri ng pat hs that i ncl ude at | east tmﬁgﬂéﬁ%’h’“m
el ectrodes in the test chanber of the testing stations I[err] arranged
directly at the exterior wall of the respé’@t'i ve receptacle to be tested, a
measur enedmex“AAken when filler |iquid escapes to the exterior through a
| eak, driven to the exterior by an underpressure in relation to the

i nterior psdaitiallemehtibiel, wiea péceplacies fitled withdijuid Slidrack tested for léakstac

Also following the principle of Fig. 1, the electrical outputs wth the
signals p - . Lol bts : ereas
t he out puthgg I{)rinc%’gee&%%{e)é aﬁ%@l}tng%hseh?)l %1%’%53? ‘ﬂ% %ﬁéﬁﬁhe‘#{eﬁ lfnéaf’]t§l (E)Jaglo? \ll}ltra't her
mul ti pl ex uni t rr]. Accordi.n o Fig. 2, the oytputs with the signals
plerr] t o?éfw P e ari*@ﬁwemw%bﬁq@s aefog this gan b gl fgted b smlapions PressR
and 9[err] assigned to them At the respective evaluation units, the
respect i vevaliagionland émpedenge evaluation direcilye outside dlae rese¢ptaclopr eset t hreshol d
value, and a resulting output signal AR or Alerr] indicates in which of
the chanbers 1 there is a receptacle that has been WO 98/ 50769
PCT/ CH98/ 00181 -23 - Annex
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U, . et thatof el essurdemén,déecs)irdels gplggs%ggeei)mtssr]u?e sensor 3, to 3,, each of the

analogous to that of Fig. 1. Accor
testing chambers 1, to 1, is assigned an impedance measuring path with at least two electrodes,
represented schematically in Fig. 2 by 11, to 11,. With the impedance measuring paths that
include at least two pick-up electrodes in the test chamber of the testing stations 1, arranged
directly at the exterior wall of the respective receptacle to be tested, a measurement is taken when
filler liquid escapes to the exterior through a leak, driven to the exterior by an underpressure in

relation to the interior pressure of the receptacle, which was created in the test chamber.

Also following the principle of Fig. 1, the electrical outputs with the signals p, to p, are fed to the
multiplexer unit 5,, whereas the outputs of the impedance measuring paths 11, are fed to a further
multiplexer unit 5. According to Fig. 2, the outputs with the signals p, to p, and R, to R,, are fed
to the evaluation units 9, and 9, assigned to them. At the respective evaluation units, the
respective signals are measured in sequence against a preset threshold value, and a resulting

output signal A or A, indicates in which of the chambers 1 there is a receptacle that has been



respective receptacle is recogni zed as having a | eak and the respective
chanber nunber is stored. Nornmal |y, the inpedance neasurenent is

i npl emented as a DC resi stance neasurenent. Because pressure sensors
normal Iy give a voltage signal that is dependent on the detected
pressure, and it is certainly possible to carry out a resistance

neasurerrewois,?/s%gﬁg a way that the resi stance-rel ated si gnalﬁ,éq\/éﬂyg}dﬁgf
i ar t ' e

signal, in a er advant ageous enbodi nent, besides a sing

mul ti pl exer 5[err], a single evaluation unit 9[err] is provided (as shown
with a broken line in Fig.2), whereby t&&-nultiplexer 5[err] is connected
with a si Aghex tTAlt put to the input of the provided evaluation unit 9[err].
A tinmer unit (not shown here) adds a correspondi ng pressure threshold val ue

or a corr dstpnrinkdig bedsalst. 3f) avith! this estfigudationl ofthe devicd) 3ignals identifydngaléakane at

t he conbi ned eval uati on unit, depending on whether a pressure measuring

signal or | MRS dvafhationt i ' : d
the two sg%%ﬁﬁﬁ*qﬁg?tf Sl gna% S rté?rg{‘@%gi%gé %&g%?%?&s‘%hghn@g%l re s e(,);dgé;,
as can be imagined, in a buffer for |ater, evaluation. . W94/ 05991, of the
same appl esREoRveEeCEprac Agtecagnized asbayipg adeak; and ibe respective chamber T i stored.

procedure with respect to pressure testing by neans of which the
i npl enented resolution can be drastically increased, i.e. very small |eaks
can be detected. In this regard, please refer to the WO 98/ 50769

PCT/ CHI8/ ﬁ%ﬁl—ly, the impedance measurement is imgl_emented as a DC resistance measureméft:
Annex "A" contents of this docunent. Fig. 3 contains a brief explanation

oL PSR A 05 g S o e Bl 6B bl
pressure, and it is certainly possible to carry out a resistance measurement in such a way that the
resistance-related signal is a voltage signal, in a further advantageous embodiment, besides a
single multiplexer 5.z, a single evaluation unit 9, is provided (as shown with a broken line in
Fig.2), whereby the multiplexer 5,z is connected with a single output to the input of the provided
evaluation unit 9 z. A timer unit (not shown here) adds a corresponding pressure threshold value

- or a corresponding resistance threshold value as a basis for comparison at the combined

evaluation unit, depending on whether a pressure measuring signal or a resistance measuring

signal is being fed at that moment, and the two sequential test signals relating to a single

chamber are stored, as can be imagined, in a buffer for later evaluation.

W094/05991 of the same applicant as the present invention contains the description of a
procedure with respect to pressure testing by means of which the implemented resolution can be

drastically increased, i.e. very small leaks can be detected. In this regard, please refer to the



Fig. 3, above the time axis t, shows the course of a recorded pressure or a
resi stance value R err] nmeasured on one of the nmeasuring paths |1f[err].
This course nust be seen as purely qualitative. Basically, if aleak is
present, it results in an excessive decrease over tinme of the underpressure
that was created in the test chanber, because there is a bal anci ng of

pressureng%y@\%gnwe i nterior of the receptacle and the vol lﬁ@ﬂ&#@ﬁoml
er, ere mal Ty

test cha as filler liquid escaping through a | eak "nor
results in a decrease iin the neasured resjstance directly at the receptacle
wal | . According to Fig. 3 and foIIowing2 he above- nentioned principle,

t he presefmmegrddsure or resi stance value is neasured at each chanber of
the stations I[err] at a first point intime t[err]. This signal value is
st or ed anzmntensfithis idedumentbBigh3 contaiins adiief ixplaatibn of theprinciple mentiatiediin{Vo

di fference-generating unit. Wth ideal adjustnents, and after respective
anpl i fi cafyl : Hﬂ%r H " AreGAki : side of the
di fferen?é@ggwg%}% u ?t?dAnﬁ(glmg&-r?g?ﬁ?lﬁggndew at S%Bpﬁ#k;ﬁg%q%ﬁée%%ero val ue is
interpreted as a zero-point deviation and is also stored. At a second,
Subsequent point in time t[err], a second pressure and resistance value is
nmeasured. The val ue nmeasured at the second point in tinme is conpared to

t hat neadlig.Sdabows the timechxis t, shoowsithe course pfia racorded prassyre whe resisfanch yalue R,

zer o-poi nt devi ation signal which was al so neasured is taken into account

accor di NgndaSured 6n Dhe Bf theifledsBing pathé 11 NThizVSRAE nfiRibe $e@h ak parely Qidlitativean
now be correctly evaluated with ~“ high anplification. If this procedure is

D! eMeN g Oy, 416 Y st SPIIhIMintaR dothsivt dBbrobdetbvePtime of the undediRssure

PCT/ CHO8/ 00181 . . . - 25-. Anne;
"A" t he thataes preatpd dn thestesh omber becamae there isndplanciog of erestnre betvren the dRterior

i npedance measuri ng
of the receptacle and the volume of the test chamber, whereas filler liquid escaping through a

leak normally results in a decrease in the measured resistance directly ai the receptacle wall.

. According to Fig. 3 and following the above- mentioned principle, the present pressure or
resistance value is measured at each chamber of the stations 1, at a first point in time t,,. This
signal value is stored and transmitted to both inputs of the evaluation unit containing a
difference-géneraﬁng unit. With ideal adjustments, and after respective amplification, the signal
“zero” should appear on the output side of the difference-generating unit. A signal that deviates
from the zero value is interpreted as a zero-point deviation and is also stored. At a second,
subsequent point in time t,,, a second pressure and resistance value is measured. The value
measured at the second point in time is compared to that measured and stored at the first point in
time, whereby the zero-point deviation signal which was also measured is taken into account
according to its sign. The result of the comparison, A, or ag, can now be correctly evaluated with

high amplification. If this procedure is implemented on the device according to Fig. 1 or Fig. 2,



pat hs) ‘are scanned in sequence at the first and second points in tine,

whi ch occurs through respective triggering of the nultiplexers that are
provided. It is not essential that the scanning is carried out in direct
sequence according to t[err] and t[err] in Fig. 3. Depending on the

optim zation of the tine frame, all the t[err] values can be neasured
first, forywined/sered W th respective buffer storage, followedpgyr/eHosidas:
t[err] values for the evaluation. In this case, too, the whole

eval uation can be carried out with a si ngl eval uation unit to whose i nput
the sequentially queried pressure and inpeddnce values are fed. In this
way, even‘%@ﬁé X query rhythns and correspondi ngly high | eak resol utions
can be achieved with a single evaluation unit and an adapted multiplexer
unit. the measuing paths pavided (whether they are pressure sensor and/or impedance measuring
PCT/ CH98/ 00181 -26- Annex "A"
G ai ms:  pathb) ark88dfink® i segfidicet ﬁﬁrﬁﬂt%ﬁ%&ﬁid%m‘& jrtide GIRIKR ¥8ury\brdugh

mul tiple testlng stations (1[err] , each for at | east one recept acle,

with at |east on ressu L £err.])
that, “on ogRe aﬁvgm PR B0 4t fbyideCt i e Pl s sphnif i
eval uatl on unit char act er| zed in that there i s one conmmpn eval uation
unit (9) faried @vtemadlrest seqHenceagecsding ta &g sed b, Indigr3. Depending on the qptimiration of
mul tiplexer unit (5) interfaces with an input of the evaluation unit (9)

and the odigtithé fraine] dlbthe tpvalissican beomeavused fikst farlipstidice/With sespéctivetbuliler uni t
(7). 2. Device according to Claiml, characterized in that the testlng

station ( Yobdee] folloWel B aR (R 1,! #ftids for the evaluation.

In this case, too, the whole evaluation can be carried out with a single evaluation unit to whose
input the sequentially queried pressure and impedance values are fed. In this way, even complex
query thythms and correspondingly high leak resolutions can be achieved with a single

evaluation unit and an adapted multiplexer unit.



one pair of bare, spaced electrodes in a receptacle insertion space, and
that an evaluation unit (9[err]) I's provided which is suitably connected
with the electrode term nals on each of the nultiple testing stations
(1[err]) via a multiplexer unit (5[ err]) that is pulsed by nmeans of a tiner
unit. 3. Device according to Claim2, characterized in that the

eval uat i onyw(ybg/s6fgy can be suitably connected to the el ectr queT/cH98/06181
and the one that 1s suitably connected to the outputs of the pressure _

sensors is one and the same evaluation unij_ (9[err]). 4. Device
according to Gaim2 or 3, characterized 4" that the multiplexer units-that

are connedREX “Ag t he I nput of the evaluation unit that | [
connected to the electrode term nals WO 98/ 5076‘9”,["1""’1134””,"4“!&
PCT/ CHo8/ 0Clabms: * ¢k e X
"A" and to the evaluation unit that is suitably connected to the pressure

sensors are fornmed by one nultiplexer unit (5[err]). 5. Device
according to one of the Clainms 1 to 4, characterized in that the eval uation

unit is sign In such a wa hat..a signal val ue.that depends an

"put o ortal s st Baree S PeSPlaelsd Y GonRR0n VR Mol er 6P SRR 0 ot for

zero reference value and is _subsequently added as_a zero _adjustnent _

si gnal , aridleastong regentaclgawifh ableaskane pressire sersog Ghiiat egelp testing station(1x) that; on

time (t[err]) is evaluated as an evaluation signal / tightness eval uation

signal . the output side, is suitably connected to the input of an evaluation unit (9), characterized in that
there is one common evaluation unit (9) for several of the pressure sensors (3,), and that a pulsed

multiplexer unit (5) interfaces with an input of the evaluation unit (9) and the outputs of the

pressure sensors (3,) by means of a timer unit (7).

2. Device according to Claim 1, characterized in that the testing station (1,) includes at least
one pair of bare, spaced electrodes in a receptacle insertion space, and that an evaluation unit (9,)
‘ is provided which is suitably connected with the electrode terminals on each of the multiple

testing stations (1,) via a multiplexer unit (53) that is pulsed by means of a timer unit.

3. Device according to Claim 2, characterized in that the evaluation unit that can be suitably
connected to the electrode terminals and the one that is suitably connected to the outputs of the

pressure sensors is one and the same evaluation unit (9,»).

4. Device according to Claim 2 or 3, characterized in that the multiplexer units that are

connected to the input of the evaluation unit that is suitably connected to the electrode terminals



6. Device according to one of the Clainms | to 5, character“lm"mm ,1
conveyor is a carousel. WO 98/ 50769 ﬂ ﬁmn Q
PCT/ CH98/ 00181 : Y -928-t Afnex "
Abstract: Wth regard to |leak test devices with multiple testing stations
(1) it is suggested that the neasuring signals that are relevant to the
tight nessyyo§sepgyri tted fromthe chanbers via mltiplexers (#QTHCH9I8/00181
central evaluation (9).

(Fig. 1) 27
ML40599 xo it -33 - d ai ns:

1. ProcesAme¥ Aest | ng the tightness of closed receptacles, at |east
partially filled with liquid filler, in which a pressure difference (Ap)
i s creat eahdiie theeyaluation unit dhat éy suitablylrennectedfodhe pregsuye semgprs aretformed by one
receptacle's environnent (U which is directed against the latter, the

DI st ure g gﬁ&@ﬁt((sgﬁ. receptacle's environnent is nmeasured in order to
identify leaky and tight receptacles are identified, characterized in
that at |east one electrical inmpedance nmeasurement (Z[err], Rerr]) is
carried ' -

5. Device according to one of the Claims 1 to 4, characterized in that the evaluation unit is -
designed in such a way that a signal value that depends on an input signal ami occurs at a first
point in time (t,) is stored as a zero reference value and is subsequently added as a zero
adjustment signal, and the signal value occuiring at a second, subsequent point in time (t,) is

evaluated as an evaluation signal / tightness evaluation signal.

6. Device according to one of the Claims 1 to 5, characterized in that the conveyor is a

carousel.



out .on the receptacle's inmediate environnment (U) and/or along its exterior
wal | by nmeans of a pair of electrodes on each of the pat hsiﬁl‘!ﬂ”“&lﬂ""l,l’”"'
distributed along the exterior wall of the receptacle, barell
envi ronnent . 2. Process according to Claim1, characterized In that the*
i npedance neasurenent is a DC neasurenent, advantageously a | ow voltage
DC resi st aW( 98458369 enent (R[err]). 3. Process according tq’&ﬂ%ﬁbélﬂﬁim
2, characterized in that several parallel inpedance measuri ng paths
(Z[err],[err] ...) are provided. 4, P_r%_ess according to one of the
Caims 1 tgud,«haracterized in that the pfessure difference (Ap) is
created by app))(l ying a preset underpressure to a seal ed receptacle

envi ronnen bsthc?.n the sealed receptacle environnent with the receptacle

(1) is lef HHCE s own with regard to pressure

ML40599 . -34 - devel opnent
and i dent | With aegaghtodtak testidevives withghaltipRaeinattions o) i0is Shisgeltitd BbR Be/at i on

of the pressure difference ([err]pu) over time, in addition to I npedance
rreasurerreﬁﬁea@aﬁ,%rgi j iin 4. character.ized in
that after creatl n%ﬁatlshtgai)?rgﬁlgf@gﬁ%e%gﬁ%%}%@gﬁﬂe%ﬁngfe[%‘P“ﬁ%gﬁq\/‘f’ﬂg t he
pressure I one uses the.anhient pressure as a |leak i ndi cat or,
advant age%ﬂlsl*‘é/lg’f)%a&ﬁf% FH%‘“%‘HJ{T@% pressure (pu) at no less than two
points in time, and by evaluating the determ ned pressure difference
([err]pu) as an indication of tightness,

(Fig. 1)



advant-ageousty- by det ermning a zero reference (127) to the assigned

pres point in time, using the correspondi ng eval uation
S|g i‘gﬁﬂl al te val ue at the second point—in time wth regard to

t he st point ify-: F@@Qm@;@g@dj sted for determ ning
| eaki ness. 6. Process accor g tﬁeﬂgﬂ\@j thejClainms 1 - 5,
characterized in that the irrped ——feasuredat no | ess than

points in tinme, and the resulting inpedance difference is eval uat gﬁ*‘/)cggsaf,qolm
i ndi cator of tightness, advantageously bygtermning a zero reference to

t he assigned ' gnce value at the first point in time, using the
correspon&f%gg%)v%})ﬁ éjli on signal of the | npedance val ue at the second
point in time with regard to the signal at the first point in tinme and

zero- adj .for determ ning | eakiness. 7. Test chanber for testing
t he tightness of -cl osed receptacl es W|th liquid filler, whereby the
interior Qf the tegt chanber i.s vaci al ed, .and |stu or, r

sui tably dond&dedess qrdes[q%g the tightness of ¢ ose receptacles, at lm) tpartxraﬁy ?iﬁ t?n h%u(i;)d

AVENDED PAGE
ML40599 filler, in which a pressure difference (a,) is created between the interidd®f the recaptadle) add
the test chanber, characterized in that inpedance neasuring paths, each

with at | aﬁ%&ceptae&es %nﬁfen@%ﬂﬁvhﬁﬂ%ﬁbc@é&&hﬁﬁﬂﬁé 1&%@%&mﬁé&%&%ﬁ?&

along the interior wal Test .chamber ~according to Cai m 7

characterijzed ar t r tL.he &L hs r

advant ageBE Py E siiaior wAR e etk FEHe0EER Blholilitc Aadiomel @, R s
carried out on the receptacle’s environment (U) and/or along its exterior wall which permits the

identification of leaky and tight receptacles.

2. Process according to Claim 1, characterized in that the impedance measurement is a DC

measurement, advantageously a low-voltage DC resistance measurement (R,).

3. Process according to Claim 1 or 2, characterized in that several parallel impedance

measuring paths (Z ,, Z ,...) are provided.

4. Process according to one of the Claims 1 to 3, characterized in that the pressure difference
(ap) is created by applying a preset underpressure to a sealed receptacle environment, then the
sealed receptacle environment with the receptacle (1) is left on its own with regard to pressure
development and identification of leaky and tight receptacles can occur by observation of the

pressure difference (apu) over time, in addition to impedance measurement (Z,).

This Sheet Has Been R
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9. Test chanber acgg\l‘g to Cdaim7 or 8, characterized in that the

I nteri ‘mu“llm‘\ﬂ hanmber is forned by a pattern of electrically
conduct

_ E IX sections (32)
separati hg % hem 10. TestEi#@ %H%%?ngto one of Clainms 7 to 9,

characterized in that at |easff one nsor (15) is provided at

the test -11. Tes ber according to one of d ai npg
characteri ze??} (”"lat at | east one cl eansi ng- gas connecti on (36) &Znt 33.3{00181
i nto the chanber. 12. Test set-up with3@r |east one test chanber

according to one of the Clainms 7 to |1, characterized in that the pairs

of el ect r 8deProGas advyding to Elaimaly bharwnnmdtmmat aftertcréatingtheopre-seftahledance
measuring unit (7).

@Nggggg P@fiferpressure and after leaving the pressure on its own, one uses the amblent pres:s))ure _Igs a leak

set-up acg |ng aracteri z in that t egance nmeasur.i ng
ni 11 " aindiosotyadutaely B men e it shfind ressi(ay ﬂ%@&ﬂ% SR B g
resi stance nmeasuring unit. 14. Test set-up according to one of the

C ai s 7 timeldd byhewaluatiog |ﬂzee®t¢mun¢cbpresm§4ﬁptegm (apu)ae an indication ofi tightness,

carried out in an evaluation unit by neans of a unit that is sensitive to
t hr eshol dadvantageously by determining a zero reference (127) to the assigned pressure at the first point in

time, using the _cofresponding evaluation signal of the pressure value at the second point in time

with regard to the signal at the first point in time and zero-adjusted for determining leakiness.

6. Process according to Claim 5, characterized in that the same procedure (197) is used for

measuring the pressure difference and a difference in impedance.

7. Test chamber for testing the tightness of closed receptacles with liquid filler, the test
chamber being vacuum-sealed, characterized in that at least one impedance measuring path with

at least one pair of spaced electrodes (3a, 3b) are provided in the test chamber.

8. Test chamber according to Claim 7, characterized in that multiple pairs of electrodes are

distributed in the test chamber and are advantageously arranged in parallel (5a, 5b).

9. Test chamber according to Claim 7 or 8, characterized in that the interior of the chamber
wall is formed by a pattern of electrically conducting electrode sections (34) and insulating

sections (32) separating them.

This Sheet Has Been R
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val ues’ up according to one of the ainms 12 or 13,

char acte ME “ll iﬁﬁg SE“ pai r sj e suitably connected in
par al | el & | nput |pfiHhSHEEDE4aBEENBasuri ng unit (7,7").

16. Test set-up according to orje_of REPLACEDPNs 12|[to 15, characterized in
that the inpedance measuring UMt (7, 1) 1ncrudes a unit that is
sensitiveWDo98/bOFBOI d val ues (9, 9') located on the out put siciercH98/d0181
Test set-up according to one of the Oaimgsl2 to 16, characterized in that
a pressure sensor (13) is provided at the test chanber, and that the

out put of ssyre sensor is cEably connected to an eval uation unit
(19) whi ch ?@ggén 105@&# Ipanssilech Fhasacierizsd dn Hial bleast pne pressurst
point in ti rre and al so at a second, subsequent point in tinme, and

t ransmi t ssénser (18pisyirevidet at the test chamber.

AVENDED PAGE

ML40599 -37 - out put
signals of the pressure sensor to a difference unit (123, 125) whose out put

affects a, uni s sensjtive_tgq .thr val ues . Test set-up
accor di nglfo’rtﬁ‘t ?r 8?@% et ?‘H‘stﬁQBB ‘ﬂ@'@%"smﬁﬁtgﬁﬁﬁ My nal
regi stered :

cleansing-gas connection (36) enters into the chamber.

12. Test set-up with at least one test chamber according to one of the Claims 7 to 11,
characterized in that at least one pair of electrodes (3a, 3b) is suitably connected to an

impedance measuring unit (7).

13. Test set-up according to Claim 12, characterized in that the impedance measuring unit is a

DC resistance measuring unit (7°), advantageously a low-voltage resistance measuring unit:

14. Test set-up according to one of the Claims 7 to 13, characterized in that leaky/tight
identification is carried out in an evaluation unit by means of a unit that is sensitive to threshold

values.

15. Test set-up according to one of the Claims 12 or 13 with at least one test chamber with
multiple pairs of electrodes (3a, 3b), characterized in that the pairs of electrodes are suitably

connected in parallel (5a, 5b) to the input of the impedance measuring unit (7, 7°).

This Sheet Has Been Replac
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at the f ir 0|nt i is transmtted to both inputs of the difference
uni t ( ﬂ‘uuﬂ ﬂ L di fference signa pated as an output signal
of the ' nd st oFed: 19 get -up according to one of

the Clains 12 to 18, char act er | egdst one test chanber is
provided with a pressure sensof re—p1 essure sensor (13) as well

e ——
as the pa trodes (34 ) are swtably connected to tﬁ@%§
eval uat i ohfo I?S/S(O(ysf%c whi ch (advant age%t sly switchable (29)) gen @%&80181
signal as a function of the inpedance of *4e 'pair of = el ectrodes and of

t he out put signal of the sensor. 20. Test device with nmultiple test

set - ups abfoddstisgt-bpacennling ta one afithe Qiaims 1240 18 charactefized indbat theimpedance
according to Caim20, characterized in that a central inpedance measuring

uni t  (40hedstriRg Gifit ¢EP’ )’xﬁ&ma@seahﬁmamseuaave WhbfeshdlavahiRs PVotYI6éded/or §)

connected to the respective test set-ups (9)

AVENDED PAGE ' ..
ML40599 Outputside. -38 - 22. Test

device according to Caim 20 or 21, characterized in that a pressure sensor
(13) is provided for each of the t est chanbers, that a central evaluation
unit (40) is switchably and suitably connected to the pressure sensors

(13) of tir Tesketoljpdatosiding @)onefofttheClaiak 13 @ 16)R#hefsbd a pressure sensor (13) is
provided at the test chamber, characterized in that the output of the pressure sensor is suitably
connected to an evaluation unit (19) which advantageously registers the sensor’s output signal at
a first point in time, and also at a second, subsequent point in time, and transmits the registered
output signalsof the pressure sensor to a difference unit (123, 125) whose output affects a unit

that is sensitive to threshold values.

18. Test set-up according to Claim 17, characterized in that the sensor’s output signal registered
at the first point in time is transmitted to both inputs of the difference unit (123), and a zero

difference signal is created as an output signal of the difference unit and stored.

19. Test set-up according to one of the Claims 12 to 18, whereby at least one test chamber is
provided with a pressure sensor (13), characterized in that the pressure sensor (13) as well as the
pair of electrodes (3a, 3b) are suitably connected to the saxfxe evaluation unit (197) which
(advantageously switchable (29)) generates a signal as a function of the impedance of the pair of

electrodes and of the output signal of the sensor.

This Sheet Has Been Replaced’
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23. Use of the process according to

their iﬁlhmgl I‘Elj Fes (3a, 3b).
one o 6 or the Frber—accarding to Cains 7 to 11,
and ug @i up accor

SHEER eiaaf gt gna Clains 12 to 19, and use
of the test devi ce accordi ng t olkgne d

Eﬂmmalms 20 to 22 for testing
e
receptacles with electrically i nsul at1 ng-ve fivant ageously gl ass or
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20. Test device with multiple test set-ups according to one of the Claims 11 to 19.

21. Test device according to Claim 20, characterized in that a central impedance measuring unit
(40) is provided for the test set-ups, which can be switchably (38) connected to the respective test

set-ups (9).

22. Test device according to Claim 20 or 21, in which a pressure sensor (13) is provided for the
test chambers, characterized in that a central evaluation unit (40) is switchably and suitably
connected to the pressure sensors (13) of the test chambers (9) of the test set-ups and their pairs

of electrodes (3a, 3b).

23. Use of the process according to one of the Claims 1 to 6, and use of the test chamber .
according to one of the Claims 7 to 11, or the test set-up according to Claims 12 to 19, and use of
the test device according to one of the Claims 20 to 22 for testing receptacles with electrically

insulating walls, advantageously glass or plastic walls, in particular for medical applications.
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