W) 98/50770 Leak test device for recépt acl es (Annex A) EP

97107528. 8 The present invention concerns a | eak test device for
receptacl es according to the characteri zing portion of Claim 1.

Test devices of the aforenentioned type are known in which the respective
testing stations, observed on 'a carousel, are subjected to pressure in

the posit wapggMdorygie first angle of rotation of the carousel, PEWCHSS/08M32 |
their interiors in-the case of open receptacles or, in the case of closed
receptacl es, on respective test chanbers at _the testing station, in which
the pressure that depends on the tlghtne§slof the receptacles to be tested
is nmeasured and eval uated at no less than one nore, preset angle of
rotation of the carousel. Sonme aspects of this known procedure and test

devi ces shedk test déwicefoxmecetitacley ant ageous. Because pressure neasurenent is
carried out by the respective test chamber during novenent through a

specific eg&)f rot &P 09714 ps280gt ance, generally in the case of linear
conveyors' through a specific position), there is only a limted anount of
time for nmeasuring the pressure because of the rotation speed or the speed
in general and, therefore, the throughput rate. This limts the rate of
receptacl es that can be tested per . tine _unit and is problematic,

par t i cul dFhe firesenbinysntien epncemsiadedlpfest dryitesion preentarisa acqonding & the@haractenzmg

nmoni toring the | eak-related pressure over tine is not possible, because t he
pressure;a;emp@ﬁclanhwl ded were only activat ed for nmeasuring at certain -

tines.
'Hwt@n&ﬁﬁofmeaﬁwmnmﬁbnmiﬁmbamﬂumwminvﬂﬁd1&mrmmmﬁheumﬁngsmﬁomg
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 'sté.tion, 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 linear conveyors through a specific position), there is only a limited
amount of time for measuring the pressure because of the rotation speed or the speed 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 measurihg at certain times.
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Therefore, devices for highly reliably | eak testing each have at |east one
pressure sensor firmy assigned to the testing stations rotating with the
carousel, and one el ectronic evaluation device which is also firmy

assigned, thus permitting free testing at the testing stations thr 95100182
t he whol eW0 riod, during which a receptacle |loaded in a test
station on the carousel rotates wi th the carousel. This latter

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

el ectronio c%%' . s ' '
recept acl eﬁ?eé%fﬂref gg‘? ev?c fregxﬁglytl SE/%(Z% fﬁgﬁ%&@&%ﬁt ibg% ‘f?gﬁ@Sﬁ}s Sﬁﬁ"?‘é'r
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considerably |ess expense. To this end, the type of device initially

ment i oned which israjsd Simly assigadd, thusqertitting fiee tésting attha testing statibhs thooughoatithef
Claim 1. In the leak test of filled receptacles, in particular those
Filled w tymdié GitePeriad, WkieH al loadléd in 2ABstinlgGRdtioRon ¥Re cArdlSd ¥otlles
filed at the sane’tinme as the present application, there is the problem

t hat when uﬂgﬁﬁgpgr%ss re is applied, a leak in the wall portions |oaded with
filler Iidﬂ g ficult to detect. The liquid escaping to the exterior
has a self-sealing effect.- Areliable | eak test

This latter procedure and the respective devices have a high detection accuracy, butare
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
compaﬁson with the last-mentioned devices, but which can be realized with considerably less
expense. To this end, the type of device initial_ly. mentioned distinguishes itself accordiqg 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



-3~ s only ensured with such receptacles if aleak in a wall area is
adj acent to an air inclusion in the interior of the receptacle. For this
reason, in the above- nentioned application filed at the sane ti me (Annex
A), the suggestion is.nmade to carry out an inpedance neasurenent on the

wal |'s of “knﬁﬁﬁﬁ@eptacle at the sane tine as the leak test is OpCTA

by observing the pressure in the envi ronnent of the receptacle, because
the escaping liquid imrediately results ip gn_inpedance change on a
measuri ng path between at | east one pair of neasuring el ectrodes.
Considerimg this aspect, it is now suggested that, for testing receptacles
that are filled with liquid filler, each insertion space for at |east one

" ecept acl & Gy B Rt i rRbplaies if 188k B4 talllarlifs AdjaceritS 6 i ShelBsioAtie the

whereby there’is a central evaluation unit (under the aspect of C aim1)
sui tably ¢aonnect W th the.r ective. pairs of electrodes. vj.a

il | pl o SO the ogpiatlp Forahimgasotiif ebert- sferiiousEiskich fed qt fhe pme
the pressure nmeasuring test and_one evaluation unit for the inpedance

test for sine (Amoex &9sthe guggestion issmpadetel caony ot an Fapedange measurementiancthgiwalls of
to mul tiplex the respective pressure sensors as well as the outputs of

the i npedapGecdpRaie/it the sdiné fifnel a3 the bk t6he isadhriiéd®ut by obsbrvir the pidagiire in the '
advant ageous enbodi nent, the evaluation unit that is connected to the

pr cssur o aiipent SEURIBMEIE boblel e BkariRe HtbiRnlcARBRRERIA i fin iBpedance
possi bl e because, on the one hand, tliquressure sSensoy s orrrglly emt a
Vol tage sFRMEE OB measHEIng PEIBAFFAren 7t leastoRe e of meamyemg electpds. o

measur enent as i-npedance

Considering this aspéct, it is now sugges;ted that, for testing receptacles that are filled with liquid
filler, each insertion space for at least one receptacle be provided with at least one pair of bare,
spaced electrodes, whereby there is a central evaluation ﬁnit (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 thé 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



-4 measurenent, a nmeasuring circuit equipped with the variable

rlesi stance to be neasured such as a vol tage divider, can also be

desi gned so that the resi st ance-rel at ed out put signal is a voltage

signal. This procedure mnimzes the expense for simnultaneous pressure and

| npedance weYs/stero This al so provides the possibility of realperatiosoors:
mul tipl exer units between the inpedance measuring paths and the

eval uation unit, on the one hand, and between the pressure sensors and

t he eval uation unit, on the other hand,Tr#efsingIe, common and

respectively tinme-controlled mul tipl exer unit which switches the
‘respective nunber of inputs of the pressure sensor and | npedance

or 23?‘8;39“‘%@“9?3“%53‘}%%‘8'8?“@‘ hippRd it i et ifbicR ﬁ*ﬁ“ﬁt g B¢ Habured, such asa
detai | | Fohage dhvifiee coalsp Q%“ﬁ?@%&e?ws}%&"” QUPHETG It pHaEe

i nputs of a difference un|t at a first point in time. The (possibly)

anpl i fi edsignglgTiis prapedirechinitaizes thi dxpensefor simultaneous pressupe addthpedanceAesting.
of fset signal, and stored. Wen the pressure is neasured at a second
point in tinme, the zero offset signal stored previously is added as a zero

conpensati on signal which allows the respective pressure difference

or ocedur T ap B0 TiEfte boRBUATbFtattihd the i hIBER bl BabER e ippdilich

that the evaluation wunit is _designed in such a vvay that a_signal that is
dependentmezsuring pathsiand theeyalutionynitygn the ope hand, and between the pressure sensors and

the evaluation unit, on the other hand, in a single, common and respectively time-controlled
multiplexer unit which switches the respecﬁ\}e number of inputs of the pressure sensor and

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

In W094/05991 of the same applicant as the present application, 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 umit at a first point in time. The (possibly) 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



fiarst point in tine is stored as a zero reference signal value and is then
added as .a zero adjustnent signal. Wth regard to the adjusted zero val ue
as a difference, at a second, subsequent point in time, a further
input-related signal (anplified, if applicable) is evaluated as a
gb;{ﬁ;ﬁ?gﬁ’gﬁﬁ”ﬁgnPelng the evaluation signal. If a pressure Sens?ﬁtﬁﬁwgmnsz
npedance eval uation are present sinultaneously, thi
procedure can be used for both eval uations, én that (also with regard to
i npedance nmeasurenent, which is ultimtely b3dséd on an inpedance difference .
measurenent) the inpedance difference that occurs can ensue in relation to.
t he exact, adjusted zero reference. The invention is expl ai ned bel ow by

means of Cﬁﬁ\%ﬁﬂ?in time §§ Sfored a$ A %% refekaﬁla%{ghmwaadis%ﬁéﬂd& ada ﬁ;@i‘ooidjti’srt]ment

| eak test ce for receptacles according to e invention, "I
which the Lea t is.capried t based on a.pressure neasurenent at . .
the’respocieit Witk e efstel sorEyejte &' fifeicenic FEd s diond poiot in
-anal ogous to that of Fig. 1, the further devel opment of the . | eak
test devi dimeadurthenigputorelated signal (amplified; ifanplicable) isevaluated asia diffdrences this
| npedance - nmeasurenent;  Fig. 3 shows an exanple of test
pressure Qeidgthk evalahtidrpdigtal AfQ'préssiRe sefishr 2Galagtic hdiarispedance evaluation are
procedure for signal eval uation.

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 measmément)

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 Ieak 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.



According to Fig. 1, nultiple n testing stations such as 1[err] 1[err]
1[err] are provided on a carousel (not shown). In the figure, they are
arranged linearly for purposes of clarity; on the carousel, they are
arranged al ong the periphery of the carousel. At | east one corresponding

pressure sw%oﬁnerr] , 3[err], 3[err], ... 3[err] is allocated tpe—mg@wwz
testing st . Depending on the | eakin at |east one of the receptacles
arranged at the respective testing station _1, the pressure sensors 3[err]

pass an el ectrical signal according to p['er?]‘to plerr]. The testing
stations 1l[err] and the respective pressure sensors 3[err] assigned to them
can be the follow ng: a) Stopping stations for sealing open

recept acl Qg oMy Wi Rl hullifle PlestMeStation such as 1,, 1,, ... Y &elPr6¢ided 6n'carousel
under pr esgﬁ'fe IS Cr egt ed w ?h respect to envi ronhent al pr ?ssur e. The

assigned pressure, sensot neagsures the |leak-related interdor.pressur f

such a r eE%FEEWE).jn the égureﬁﬁeydlrggganggﬁﬁ Itg%p‘gpgseﬁlogggaﬁlt?ho%&#é: gf?q?%ls fhey
chanber of station 1[err], or are sealed by the | atter, whereby

t he recepamdremged alohg theperipheryngfithe caropselssure difference is created
between the interior of the receptacle and the surroundi ng chanber, either

by appl ying under pressure or overpressure to the interior of the
receptacl e and/ or by applying : under pressure or. overpressure to the

sur roundi Bg ) CRARRECorrelpShdli itk BRSPS 8,, 35138 is allocated to each 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 aocording 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 the
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



- 7 - nmeasures the course of the pressure, either in the
interior of the receptacle or in the test chanber. Normally,
this procedure is used for closed, filled receptacles, and

underpressure is applied to the test chanber in relation to the interior

pressure o 0 receptacle, and the pressure devel opne ' J&H’S’
chanber suﬁ”{%gﬁmg the receptacle is heasured with thg&‘!@f 382

pressure sensor. According to Fig. 1. ghe electrical outputs of the
~sensors 3[err] are switched to a nultiplexer unit.5 which, controlled by
atimer 7, connects one pressure sensor at a tinme in sequence to an
evaluation unit 9, according to the signal p[err]. Each forwarded

| eak- dependent siciires Bleoutselof the pressure, eitheEmahs aitéfbr of theri¢easle dt i e test
eval uation unit 9 and, according to preset threshold val ues for these

signals, a displ rrl . sho LD L£h_of e stations Jllerr] a
| eaky recept acl gﬁ%gg&bgéhgﬁ*ﬁgﬁtp&%ﬂéw V\%us%%ﬁ?ggtsecg .BJS?CP?%&?‘O&? is a
conmparator unit is provided at the evaluation unit 9, in _ which the

t hr eshol d val ueuhderprsaure éyanplied to the testichamber ingelation tathednieriar pressuye of thet
| eaky, as well as a storage unit on the output side for registering the
testing stationgeceprasie, aeihthe prevstreidevelopimgitinthé ohtirtkdr surolsdil(g e febeptacle is
receptacl es they contain. This procedure permts a nunber of testing
stations corres&g?g&r . | ousel, each assigned a
pressure sensor, toO %gv*\%n‘g%]gsd %y ﬁéﬁsﬁgﬁgﬁﬁ&él uation unit.

As initially nmentioned, when receptacles filled with liquid filler are
tested for |eaks according to :

According to Fig. 1, the electrical outputs of the sensors 3, are switched to a multiplexer unit 5
which, controlled by a timer 7, connects one preésure sensor at a time in sequence to an
evaluation unit 9, according to the signal p; ...,. Each forwarded leak-dependent signal p, to p, is
evaluafed 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 provided 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 reeeptaclés 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.



the principle described briefly under b) above and as described in detail

I n application no..... ' (Annex A) filed at the sane tinme, problens arise
that can be elimnated by sinultaneous pressure °~ evaluation and inpedance
eval uation directly outside the receptacle. In Fig. 2 of the invention
according to the present application, a suitable device is shown

anal ogous W ¥t Fi g. 1. Accordingly, besides at |east one prl:aggﬁp%mlu
sensor 3[err] to 3[err], each of the  testing chanbers 1[err] to 1[err]

i s assigned an inpedance nmeasuring path wirt® at |east two el ectrodes,
represented schematically in Fig. 2 by 11[err] to 1l[err].Wth the

| npedance neasuring paths that I ncl ude at | east two pick-up el ectrodes

i the { eSishAARPncARioh? iR rbcifuelsd FIBN Sl IRjuid Alef S84REA for HekE6LdomiAk to

the exterior the respective receptac e tested, a neasurenent

is taken when . filler liquid escapes,t.o.the. exterior.through a l.eak, driven
Lo the. oxt Geparciple Sescribid biisthe SR D) soveandas drcriged HoArl h SoRlicaion &

of the receptacle, which was created in the test chanber. Al so foll ow ng

t he pri nci@#mmeniA)Hilgd at thetsamedines; prablehs arisegbatscanibe ielintinated by sinultaheous| pressure
p[err] are fed to the nultiplexer unit 5 err], whereas the outputs of the

| npedance ¢&RRBtbH Afid PapBdancé Eedludtion direb@y ohilRidR the!FdcBtaclennul ti pl exer unit
5[err]. According to Fig. 2, the outputs with the signals p[err] to p[err]
and Rlerr] to Rerr] are fed to the evaluation units 9R and 9[err]

assigned to them At the respective evaluation units, the respective

signal s are _peasured,in sequenc reset .threshold val ue, and a

[ t
resul ti ng In&ig-A@ @Pgmnhmas?ori?g al}hr‘]’fmﬁ%E application, s supable dewicedsshomar s 1

there is a receptacle that has been .determined to be | eaky.
| f, with tanhlogousio that off Fignl.ohcoohdingly)besides st Ipastione ipresstrefspnsoy 33 td Rakackof the
determ ned at one of the two evaluation units, i.e. according to pressure

and/ or | W@dﬁﬁg%ﬁmb&% 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 respeﬁtive receptacle to be tested, a measurement is taken when
filler liquid escapes to the exterior through a leak, dﬁven 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 brinciple 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 Sg. 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 Ag or A, indicates in which of the chambers 1 there is a receptacle that has been



respective receptacle is recognized as having a | eak and the respective
chanber nunber .i s stored. Normal | y, the inpedance neasurenent is

i npl emented as a DC resi stance neasurenent Because pressure sensors
normal |y give a voltage signal that is dependent on the detected pressure,
and it is welbhmg7yey POssible to carry out a resistance nmeasur eneRCT/CHIS00182
a way that the resistance-related signal is a wvoltage signal,-in a further
advant ageous enbodi nent, besides a single gultipléxer 5[err], a single
evaluation unit 9[err] is provided (as shown with a broken line in Fig.2),
whereby the multiplexer 5[err] is connected with a single output to the

i nput of the provided evaluation unit 9[err]. Atiner unit (not shown
here) addge@msined asboledkpdfpwith this eorfiguesionlof theodevice, signals édentifing adeslgare

resi stance threshold value as a basis for conparison at the conbi ned

eval uati o B Bﬁﬂﬁé" I re | s (sl

r esi stancgﬁgrr@léﬁ‘%lgﬁg sﬁ%%z‘ﬂggie*smgéet;bﬁg ée’g’eéé tﬁat ﬁn@?ﬁ%‘ﬂggﬁ%?%p%m > the
sequential test signals relatipg,to, a,singl amber are stored, as ¢an be
i magi ned, T9SPECHV fRqeRtac TF%E%Q%P%?E %%.aﬁ and PREYY °§4m{’?¥é1 1s stored.

applicant as the present invention contains the description of a procedure
Wi th respect to pressure testing by neans of which the inplenented
resolution can be drastically increased, i.e. very snmall |eaks can be

det ect ed. Nbfcl)xrlélié‘ﬁ the ingEdncdintaufendt & iniplerhéifled as a DC resistance measurement.

- 10 - c ts of this docunent. Fig. 3 contains a brief explanation of
the principle nentioned in WO .and how.t can l.nt.eqrated | pt h :
devi be. o BEPeRF RATRY Senzaph Forme Bved ke S8R that i uERARon B dckcdfed,
axis t, shows the_caourse of a recorded pressure or a resistance val ue
Rlerr] 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 embodimenf, besides a
single multiplexer 5, a single evaluation unit 9, is provided (as shown with a broken line in
Fig.2), whereby the multiplexer 5 is connected with a single output to the input of the provided
cvaluation unit 9. A timer unit (not shown here) adds a corresponding pressure threshold value
ora correspondiﬁg resistance threshold value as a basis for comparison at fhe combined
evaluation unit, depending on whether a pressure m_easuting signal or a resistance measuring
signal is being fed at that moment, and the two sequential test signals relating to a singlé

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



measured on one of the nmeasuring paths 11[err]. This course nust be seen as
purely qualitative. Basically, if aleak is present, it results in an
excessi ve decrease over tinme of the underpressure that was created in the
test chanber, because there is a bal ancing of pressure between the interior
of .t he reiﬁﬁ and the volunme of the test chanber, whereas fi pcgichdsisrsh
escaping t ugh a lleak normally results in a decrease I n the neasured
resi stance dlrectly at the receptacle wall According to Fig. 3 and

foll owi ng the above- nentioned principle, Ehe present pressure or

resi stance value is neasured at each chanber of the stations 1l[err] at a
first point intine tferr]. This signal value is stored and transmtted

to bot h i aspknts 6f thiddocRitnt i B'cotitiins & bfitPéxplattidn of thd praiciple eneidaedin WO
unit. Wth I deal -adjustnents, and after respectlve anplification, the

si gnal ro Shd

di fferenc@’- e?gfﬁﬁg%f%g{%?ﬁ S gnwﬁgﬁ%%%{ es aﬁpprs%%’pﬁgaszegro 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 measured at the second point in time is conpared to

t hat measFige3] above tHeaimel agis t} showsithe tourse off a tetordedipressueive aabsistafice value R,
zer 0- poi nt ‘devi ation signal which was al so neasured is taken into account

now be capPRutHiprRbr (el pit | GTTRRERALS At by ednlasurlf olitaoe
T sl e g a"ﬁ"{%étﬂ%“’ d g“tsﬁ'éch‘){eﬁ'@ﬁg%Fl 06 fmsd e vadspspsure

and/ or inpedance neasuri ng Eat hs) are scanned in sequence at the first and

second pdhativeasi caanscibgre is adslracing.of pressurgdctwiesnsthe interior

mul ti pl exers that are provi ded I t S not essential that the scanning is

carri ed Qfithd recepiticlé and dievvlomeat tis @itihainbet, Whiekdasdillir lighidrestaping Hirguglba
Dependi ng on the optim zation of

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

According to Fig. 3 and following the above- menﬁoned 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
diﬂ'el-'enge-generaﬁng 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
ﬁom the zero value is interpreted as a zero-point devietion and is also stored. Ata secqnd,
subsequent point in time t,,, a second pressure and reeistance 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 comparisoﬁ, &, OF A, Can now-be correctly evaluated with

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



the time frane, all the t[err] values can be nmeasured first, for instance,
with respective buffer storage, followed by all the t[err] values for the
eval uati on. In this case, too, the whal e evaluation can be carried out
with a single evaluation unit to whose input the sequentially queried
pressure argsodd@qpnce val ues are fed. In this way, even conpl ex

rhyt his any%orrespondi ngly high | eak resolutions can be achi eve%c&#ﬁh%“o\mn
single evaluation unit and an adapted rnultipl exer unit.

- 12 - Annex "A" Leak test process for ¥t osed receptacles, test
chanber, test set-up and testing device for this process Annex A)
EP 97107528. 8 The present invention concerns a process according to the

char act er iz fensBfing pathsProvilie {wﬂethea they! € bresfige Reisop aRAbFintjedbrcel hédsufth,

Claim7, in addition a test set-up with such a test chanber according To
Caimi2 a finally,.a test deyc ccording t.o, t.hat of ,Cl.aim 20
Leak t est PRSkATS SEAnapl i sqaysnss 3 e AisLandecont poigis A time, phift aciyfsthrough
difference is created towards _ their environment, between the interior of
t he recepresp¢ctiveitggeringofithe oywltiplexerythatansippovideds It isnot essontial dhat ke scanning is
test chanber, are known. Determination of.|eaky receptacles is carried out
by det achidifie@ ot direRtseijuehdetitcoditiglto tf,raatht), e Fige 3t Depaidagy omihedptinitaition &
a given pressure _ .

the time frame, all the t;, values can be measured first, for instance, with respective buffer

storage, followed by all the t,, values for thé 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 siglgle

evaluation unit and an adapted multiplexer unit.



di.f ference, and, basically, the pressure difference between the interior of
the receptacle and its environnment is observed over tinme and recorded.
For instance, this is carried out by measuring the pressure values in the
environnment of the receptacle at no less than two different tines.
Dependi ng W #)foﬁd ze of the |eak, the pressure adjustnment betweagrTid1R98/00182:
I nterior of ? receptacl e and its environnment occurs faster or slower.
Wth regard to a technique such as this, refkence can be nmade, for
i nstance, to W4/ 05991 of the sane applicant as here.
- 13 - “AA" The process described above, in particular according
to the af orenmenti oned W04/ 05991, permts detection of extrenely smal
| eaks. Pr qhbpfest Brdcess M EMsdd ecepacley, et eimnitr,Rest setsipshdesting devicd frthis
partially filledwth free-flowng filler, in particular with a filler of
thin liquid. Then the applied pressure difference extends across the
receptacl@mﬁﬁﬁf, between the liquid filler and the envi ronnent, and the
effect of the suction or pressure, if there is a.leak, is that liquid
filler escapes through the leak into the environnent, i.e. onto the
exterior wall of the receptacle. Due to the sealing effect of the
escapi ng quq[ghﬁ$¢Ayr, a leak in the liquid-loaded area of the receptacle
wal | can only be detected (if at all) by means of pressure neasurenent, if
the observation takes place over a relatively long period of tinme which,
in particBRP7N0ASERB 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 nentioned type, in
whi ch the di sadvantages of the pressure test, which were nentioned at the
begi nni ngThe peesens| invéntionsoncerns a prasessagconding tarthe chasarterizing pprtisneafLlaim 1, a
di stinguishes itself -according to the

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 clo'séd receptacles during which a pressure difference is created towards
their.environment, between the interior of the receptacle.and its environment, by applying a
suction source at the test Mbﬁ, 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 diffetence. between the interior of the receptacle and its
environment is observed over time and recorded. For instance, this is carﬁed_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.



characteristics in Cdaiml: If, as in the above case, liquid filler escapes
to the exterior through a leak in the receptacle wall due to the applied
pressure difference, this is detected by nmeasuring the electrical

I npedance according to the invention. The escaping liquid fiIIer in the
area of tkpoogsorps acle' s exterior wall causes a change in the %@%

| npedance between at | east one pair of |rrpedance nmeasuring el ectr 182
up in this

- Annex ‘&mﬁ -.a, and measurenent of tHe Ir?medance pernmts det ectlon of

t he change™l %edance caused by the filler. Whereas in certain

cases it my be expedient to identify escaping filler by neans of neasuring

t he el ect rTleaproééssidepaibed above, iin particulag asdordingito thxsaforementionédWO2#05911,,

receptacl es vvith eI ectrically I nsulating walls such as plastic walls, and
in the ca Qﬁfen?é %Jk’s el mﬁ
measur ene advan a(élzgfjs y alfgl\%h@o tage x%a)m stqg%%gh?re #élr?gn teStedm

t ﬁér:oregvisq? ﬁ&?fg t#ﬁe& ‘e‘gl%é@i%a ¥ b@il%wnﬁﬂﬁleapé fiq thsf*h’enthe

section of the receptacleto be tested may be sufficient if, for
i nst ance, applisd presmiré diffeyencetextends atwoss theaptepticle wall, betweeththetlamidfillémand the
| eaks, it is further suggested to provide several parallel i.npedance

measur i Ng epyipdiden Ot?hﬁﬁ‘ﬂ:e%cf@ﬁﬁ@%@&idﬁ 61%1@@&@%1&@&'19 a®éaltels that IHREE Gller

| eaks over the whole receptacle
escapes through the leak into the env1ronment, ie. onto the exterior wall of the receptacle. Due to
the sealing effect of the escaping liquid filler, a leak in the liquid-loaded area of the receptacle
wall can only be defected (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 injtially m_entioned
type, in which the disadvantagés of the pressure test, which were mentioned at the beginning, are
eliminated. To this end, the aforementioned process distinguishes itself according to the
characteristics in Claim 1: If, as in the above case, liquid filler escapes to fhe exterior through a
leak in the receptzgcle wall due to the applied pressure diﬁ‘erence, 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



Accoraing to the invention, this | eak testing process based on neasuring

| npedance can be very advant ageousl y conbi ned with the above-nenti oned
pressure neasurenent. 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 cejdggsprmere the air and where the liquid are | ocat edpci/cHdg/mnors
receptacle. Since, in addition to nmeasuring the inpedance for tightness or
| eakage detection, the pressure difference_ogver time, in particular by

nmoni t ori ng - 14 - - 15 -
Annex " A" Annej€AfSressure in the seal ed environment of the receptacle, is

al so recorded, regardl ess of whether air inclusions are present and where
t hese ar e aresg andehepsurement-ofdhe impadance paamits gletestiomofrtherchangei in impedange caused by
a conbi ned statenment regarding the |eakiness of a receptacle: The

el ectri cakhd fipgdance measurenment represents |eaks in the sections of the
receptacle wall nonmentarily filled with filler, whereas the detection of

a pressure difference represents |leaks with regard to the sections of wall
with air inclusions. Here, too, after establishing a preset underpressure
between the interior of the receptacl e and the seal ed_environnment, and,
after predéhareasincetain cgpesihmay peecgpsdions o identify escapingdiller by meang of measuring
hi gh- preci si on technol ogy known from W94/05991 is used to determ ne

t i ght nessthe elécttieallA @ dmpedance.litispuggestode impdrtienlanfor téstiap reveptackes witinelestrically
recording the pressure in the seal ed environnent at no |l ess than two

di f f er ent ydshABRg vl shvh &Y plabtid Walls, bA® PR TasK 6F flidrs fiaf BeR1&iGiMlly conducting,

i ndi cation of t?ght ness. I'n order to create a highly sensitive asuring

process, gt. .t first point Ln ti en the ssure i s _nmeasure a zero
v ot ontiat B EichStragnt pepiakebldly a b olase B Rilanes Bedfindmedti anfid
pressure val ue, and at_the second point in time, the pressure difference is
det er ni neemtyforinstenpgugingoDCrioliagesbelew 38t¥rent val ue to the first point in
time. This allows a rei nforcenent of the aforenentioned difference and
the eval uation signal corresponding to.this

Even though the provision of a single impedance measuring path in the area of the séction 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



difference in order to get a higher resolution. In this respect it is
hi'ghl y advant ageous that the eval uation of a signal indicating a devel opi ng
i npedance difference can be carried out using the same procedure as for the
eval uation of a devel oping pressure difference.-

- 16 - Annex "A" As al ready nentioned, Claim?7 defines a test chanber
accordi ng tywolokgereventi on. Advant ageous variations of this tefEI/
are specified in Cains 8 to 11. A test set-up with at |east one such

test chamber is defined according to the_jRgention in Caim 12, with
advant ageous embodi ments according to Cains 13 to 19. A highly

advant ageoddnex ‘Kt angement of this set-up is achieved in that, in the case
of the much preferred varjation, measur enent of, the i npedance as well as
the pressuthe pressyedn thesgaled envisopment of thereeeptacle,ja also re@ﬁr@?ﬁstofw@le%her
used. If, for instance, a DC voltage is applied via a precision resistor

for measgif indlusions atepresent and herthdésclued lueated (n theamrtagade s any givenamament, this
paral l el electrode paths, and the voltage on the precision resistor is
eval uat ed . Y. yl ' | . al

it mamdegfs ERTSHAS SaEhesoferk e RO Rl BNF 4 AReHEIE: The AL T Sance
the current that varies with the resistagnce on the neasuring .path., Th

eval uat i orfneafIremend Eqppesgg@\gl m e%‘il?ﬂéﬁ%%ﬁ?‘?ﬁﬁ eem@v%ﬁ%m ller,
to a neasuring sensor provided on'the test chamber, the sanme eval uation
unit can bwhereasdhé detectiansefia prgssunedifieranse represeptsiidakst withiregard todhe saptions of wall

sensor.

with air inclusions. Here, too, after esfablishing a preset ﬁnderpressure between the interior of the
receptacle and the sealed enviromnenf, and after pressure release of the system from a suction
source, the high-precision technology known from W094/05991 is used to determine tightness
or leakiness by the pressure difference that occurs, namely by recordmg the pressure in the sealed
environment at no less than two different times, and by evaluating the pressure difference as an
indication of tightness. In order to create a highly sensitive measuring process, at the ﬁrst point
in time when tﬁe pressure is measured, a zero deviation signal is.detenhined 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 \-'alue 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.



A test device according to the invention is specified in Caim 20,

preferred enbodi nent variants in Clainms 21 and 22. It is of particular -
advantage that for nultiple test set-ups with at |east one test chanber,

a main-evaluation unit for pressure neasurenent and a nmain evaluation unit

for- inpedance neasurenent are provided, which can be sw tched resgelcctﬂig\é,% e

bet ween t hewg sx§0770

- 17 _  Annex "A" set-ups, or even just one evaluation unit that can be
swi tched back and forth between the i nehi ¥6deal set-ups and between
pressure agﬂ?é dance neasurenent. W refer to application no .
........... ed by the sane applicant at the sane ti rre (Annex A). The
process according to the, ipvenii.o t he test chanber,, test set as
PelT Cae 1 s aleeady msprioned, Gl 7 deblues s eef Pombrnavhonbbe b <AdVarageous
for testing receptacles with el ectrrcally I nsul atrng waIIs

advant ageaufibtjongl ofthis sestgpdlmmber amedpesified in GClaimis@uodrl. f or recept acl es from
the field of nedicine such as plastic anmpoul es. The tightness test is
advant ageously carried out on mul tiple receptacles formng a set, whereby
i f one of these receptacles or one of these anpoules has a | eak, the

whol e set is re ecte crim venti.on is .t.hen .expl ned
by rroans. Ak e eha vt at 16asEphe Sictiies hamber s dgfined 355 %&&%F@V%OM%@

i nvention in order to explarn the process accordrng to the

i nvent i on 12swith gdvantegegis embedineents according to Claims 13 to 19. A highly advantageous

arrangement of this set-up is achieved in that, in the case of the much preferred variation,
measurement of the unpedance as well as the pressure is provided for, and one and the same
evaluation unit is used. If, for mstance, a DC voltage is applied via a precision resistor for'
measuring impbdance on the path between (advantageously) several, parallel electrode paths, and
the vbltage 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 ileasming path. The evaluation unit itself becomes a
voltage measuring de‘rice. By switching to a méasuring sensor provided on the test chamber,. the
same evaluation unit can be used for measuring the pressure-dependent output voltage of the

SCnsor.

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, a main evaluation unit for pressure measurement and a main evaluation unit for

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



Fi g. 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
enmbodi ment ; : _ -18

- Annex "A" Fig. 3 shows an advant ageous eval uation configuration of the
set-up acGppYp@grieC the invention and of the process acpergudsiodfs:
the invention corresponding to Fig. 2; Fig. 4 shows an advant ageous
enbodi ment of an evaluation unit according to Fig. -3 in the : form

of a logic diagran functional block diagramt? = Fig. 5 shows a sinplified,
perspectiw*ew»of an enbodi nrent of the test chanber according to
the invention for testing sets of anpoul es, whereby only one half of the

test cha r : | L. LW ' ' treel:
g 6 oheaeipg oroven just 356 Bl il Gt (ol G Rhelt otk RN R Mle
enbodi nment of, .a test device agccording to the invention.

Accor di ngindavidng] set-ups.ang, between prgssure ar, Hapedance MEAsUrements od agai nst t he
environnment U, between the interior | and the environnent U of a
receptacle 1 to be tested. In the area of the exterior wall of the
receptacle at |east one inpedance neasuring path is provided, several

Rocor Ot i oL Ak e sl RSB e A1
The process according to the invention, the test chamber, the teét set-up as well as the test device
are, accordiﬁg to Claim 23, advantageously used for testing :eceptacies with electrically
insulating walls, advantageously glass or plastic walls, in particular for receptacles from thé field
of medicine such as blastic ampoules. The tightness test is advantageously carried out on
multiple receptacles forming a set, wheréby if one of these receptacles or one of these ampoules

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

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



each pair of neasuring electrodes 3a and 3b, whereby these are alternately
electrically connected as schenmatically represented by neans of conductors
5a and 5b. This neans that the inpedance neasuring paths Z [err] are shown
to be connected in parallel to conductors 5a and 5b. The pick-up

- 19 - Annex "A" conductors 5a and 5b are connected to an inpedance
measur i ng Wy gg/sé7m8hose out put affects a unit 9 which i s sensi PCYACH%/00182
threshold values. If filler liquid escapes fromthe receptacle 1 into the
environnment U due to a | eak, at |east ong_qf t he i npedances Z [err]

changes. The inpedance and its change 1Is J%tected by the i npedance
measuri ng Amex “X” |f the i npedance changes nore than the t hreshol d val ue
preset on the unit 9, the receptacle 1 that was just tested is, recognized
as havi ngFig. 3 | showsanadventageanstevgluation configuration ofithe stywpyagrordingfothe invention
I ndi vi dual case, conpl ex AC i npedances on'the inpedance paths can be
nmeasured and evaldieftthe pRacessiiesrding to e livetion coffepdadiag tBips Ay enent i s

advant ageously inplemented as a DC resistance nmeasurenent, in particular
for testing receptacles with electrically insulating walls and with
el ectrically conducting filler, whereby the | npedance neasuring unit 7

actual | y becones an ohnpeter. The process explained in principle,i
o1, R | ShonE AR ARSI SREOOR B SR EHALIRUH L 2ccoR NG ey S in the
conbined with a previously known tightness testing process that is based on
measur i ng pr essfona ofiadogic didgramnémnctionabblogk dingfaim; t he present invention, as
w Il be explained by Fig. 2.

Fig. 5 shows a simplified, perspective view of an embodiment of the test chamber according to
fhe 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.

According to Fig. 1, a pressure difference ap is created agaihst 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 amoﬁng 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 electrically connected
as schematically represented by means of condﬁctors 5a and 5b. This means that the impedance

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



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 tested,

advant ageously an upper and a |lower half, as

- 20 - Annex "A" represented with 9[err] and 9, Wth the receptacle |
inside it, the test chanber 9 defines a sealed receptacl e environnent U.
A pattern WOBB®I i cally conducting surfaces is provided on thePGE(HIBAN012
of the interior of the test chanber that formthe el ectrodes 3b and 3a
according to Fig. 1. O course, the eleclgodes 3 are separated from each
other by insulating wall material. This advant ageously provi des an even

=

di stri but AsHeBHTA] npedance neasuring paths al ong the whol e I nterior of the

test chanber, situated, directl I si.de receptacle 1. . In addition, at

| ast one cppucios 5a &ith S e coniedlyd B pasfiie RrSing nit7 ke A5t afns &
suitably connected with the interior of the test chanber. It nmeasures the
pressur e BhieBrwhich issensitivejta thrashold values: If filler ligyid cscapes foui thg reagptagle 1 into the
environnent U. After inserting the receptacle 1 to be tested,

advant agegigtonmbint (T duestsadéak) at kastiohe of e iﬁ?’éﬂaﬂ“o@@@ﬁhahges.s'fﬁé Bipesdaticd & its

pressure difference [err]p noted in Fig Is created, e.g. by neans, of

a punp 15, During.thi G tac | L 1) |

fo"the ol ChnEbitabifetbEoR i ERRgmlcd uda SRR it £ 157 Rupetice A dpSis o the
I-i qui d filler F escapes into a-wall area of the receptacle 1, as .

r epr esent thaesholdvalue preset epdbe it 9 ibe Fresptacle; I thatwas gﬁb@steﬂ dpterogigedss having a
changes, which is neasured by the inpedance neasuring unit 7' which S
advant ageledls hiyd ideejegtedd as an ohmmeter. The threshold value unit 9' detects
whet her the measured resi stance drops bel ow the preset threshold or
exceeds it. Then the receptacle that was just tested is rejected as |eaky.
If aleak is present in a receptacle's areas Gwhich are filled with

Even though, depending on the individual case, 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 with 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 preseﬁt invention, as will be explained by

Fig. 2.

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

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



air inclusions, the | eak causes a pressure increase in the environnent U
due to the pressure adjustnent between the area G and the environnment U.
Thi s pressure change is neasured by a

- 21 - Annex "A". pressure neasuring unit 19 that is suitably connected to

t he sensor 13 and whose output signal is passed to a further

t hr eshol d- sowsiso7@e unit 21. Advant ageously, the pressure of the PCT/CHI8/00182
environment is neasured at a first point in tine t[err] and, according to
a preset time interval, at a later point.impgtine tferr], and the resulting
difference in prgssure [err]p[err] is recorded. If this difference falls

bel ow a - AM¥XeBhol d ‘val ue set in the threshold unit 21, the tested
receptacle 1 is also rejected as |eaky. The interior wall of the test
chanber i sepresentedajvsand Ue Withthe reeeptacial insideit,ithetestehamber 9definesa sepledyf
the receptacle cling to this wall due to the pressure difference, a

conti nuou ble QAVRGAMENt FPAGRIM eRdlentcally condactingaurRoes pedvided on the walls

principle, this is achieved by supports as individually represented in 25

and which,,ig.,.a.nmmst m% ' ' r qgggi

I nterior lM?Fheﬁ?.@m?ﬁ?gmggésrqn%ﬁ&%ﬁe f%ﬂ%{llﬁléé?%{:%&%g 3?\9%g ?Fée or(lm%ntgﬁ\;\ﬁ'o"eo f
receptacle, regardl ess of where the areas G and .F are locgted | n fhe

r ecept ac| eoursy, the elecfrades Sare ﬁ@%@ﬂm_sgcht%h%mw@n&mﬁmm- s

envi ronnment al space 23 despite the receptacle's walls clinging to the

i nterior witdntagéousiy providesianrevep|disisibutie effimpeddrice fndastrifg pathis along e whole
appl i cant. Whereas in the enbodi nent of the invention according to Fig.

2, one evgiltéfi?éerio?&éi@&ﬁch%b@éiﬁt&@&ﬂé&ﬁ%%ﬁé%é@gﬁd@ﬂd one for recording

pressure rences 19 are provided, according t Fig. 3 one single
“eval uation unit 197 is advantageously provided. ‘Basically, this is possible
because identical neasuring signals are provided for inpedance neasurenent

and neasuring_ the output signal of the pressure sensor 13. According to
Fig. 3, thiad at lgpst jong pagrsure seaserckd @ensesepted in Fig. 2) is provided and is sustably

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 receptacle walls
will cling closely to the electrode areas 3 on the interior walls of the test chamber 9. If ﬁquid
filler F escapes into a wall area of the receptacle 1, as represented at 17, the impedance between
the assigned electrodes 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



connect i ng the neasuring paths 3a/5a //3b/5b (according to the resi stance

" t'o0 be neasured, -

22 - Annex "A" represented by Rlerr] in Fig. 3) to a DC voltage source
27, advantageously in the | owvoltage range, e.g. 15V, on the one hand,
and to a nmeasuring resistance R err], on the other hand. The input of the
eval uati onwevgispif’, in this case designed as a voltneter, is al PERACHY/G0182
switched to the output of the sensor 13 and to the measuring resistance .
Rlerr] by means of a nmanual or automatic.spjtch 29. In the one case, it
measures the output voltage of the sensor 13, and in the other case, the

vol t age Adnq:)e‘wgnt on Rerr] at the neasuring resistance RV narrely uMm
Wth regard to the pressure measuri,ng. techni que, refer conp| ete to the

af or ement pressure measyinggLt 19 that jresu 3Bl eaonentcd; i the senser 1 e e&outggt signal is
represented in Fig. 4 in the present case is, however, al so used for very

precise i Q@ﬂﬁ@fxﬁﬂﬂr fizestpldsasitivanit 2iexdvanfageduslyl, de pressure ¢ftthe esvirdminent
Fig. 3. out put signal of the sensor 13 and fromthe nmeasurenent

resi stanc A I ;}Faﬁ

fed to a fgrans uce(re S awd&{m% %%ﬁr%@bségg ana og’dl d {La]l&@{-i}oi'nfm
t ransducer, on the input side (121a, which is dir ol.] owed

di gi t al / atiBiedy and theesitng 3@%993 Q?WW Tefectied. (# @ﬁ%m&&r%lsabeiowa-
transducer 121b is fed to a difference anplifier unlt 123 set up in a
known mantheeshokkbsvalue sei én thetthreshelidgmit 2 ¥, thetesthd raveptaciarids alsanejected asleaky.cThe

measurenment units 13 and Rerr]. The output of the difference anplifier

uni t 123 {nferior M \6¥thS thst Shainbesié mﬁ%bhsﬂyﬁésl cdGR sdciba wil G52 e0st iithe Walls

superinposed via a storage el enent onto the input signal to the

o r o | <2 g <R=piaéfe il MR NP e 8wk Bttt ¥ ool Vrvrond bfel ©

f th
° °. space 23 extends around 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 oﬁ 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
ﬁnpedmce 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,



pressure difference, as well as the inpedance difference and resistance

di fference. For neasuring

- 23 - Annex "A" the resistance, at a first point in tine the
measuring voltage is connected to the transducer unit 121 and

si nmul taneously, if necessary via another transducer unit 122, topﬁqkfms,omsz
i nputs of WQS8SOTWplifier unit 123. A resulting zero signal at e out put
side of the anplifier 123 woul d be ideal . If the signal deviates from
zero, this signal value is stored as a zgr.g conpensation signal in the

st orage u%&?ﬁ» If the resistance is nea%@ré&d again at a later point in
tinmeino to create a resi stance difference signal, the previous

val ue stored in the storage. . uni 27 . acts as Z€ero C ensati on,si gnal ,
o The. v arTesentesk by B, BUBECH 1o DG doliieq sopme 2, AdvaRtagsouely B 08 I aRUARS Tange,
Thi s allows an anplification that drastically increases the resol ution :

to be set eq). 15N oarthé bhe haki] amd tors measurihg FesisthmcesRy\ywnahe athemharst Thainput of the
principle is used at two points in time when neasuring the pressure

di ffer em?galﬁéticﬂﬁﬁﬁf 9L {hils SRk Abdigrhddl WODMIRAR. is ditbhaldlp SAREhd Yolthd Shtput of

desi gned r storing a resistance-difference zero conpensation signal "as
well as a_pressure-difference zero .co sation signal and i m Larl e
ni t 121 248 SR 5 akdep B Bfufit sl e Hoe By ftane 9/ck pulf abfpti switoh 23
Dependi ng on the measuring cycle, pressure or resistance neasurenent, the

assi gned Inthepancass, drmedsures thequtpit voltage af the semser 43 sandrin thecothen ease,the ypltage

the assigned reference signal value is stored in or fed to the assigned

unit 121. dependiu@t onR SitakiEmaastiring resistaxice Ry, maawdy Ug. of the one half 9a or 9b
of the test chanber, specially designed tor testing sets of anpoul es as
used particularly for nedical applications. The sets of anpoules are

pl aced in the roughened nould 30 designated for this purpose, and then the

charber 9 it Seais ) pRAGR Mo 0 SRS R oo WPiro AnatiN0y 1
WO94/05991. The evaluation unit described there, as represented in Fig. 4 in the present case is,
however, also used for very precise impedance and resistance measurement, following the
procesé in Fig. 3. The output signal of thé sensor 13 and from the measurement resistance Ry, 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 outi)ut of the digital/analog transducer 121bisfedto a
diﬁ‘erence.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 léS.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



- 24 -  Annex "A" constructed of conducting |am na 34 separated and

insul ated fromeach other by insulation material 32, and into which the
noul ds 30 are integrated. This creates a gapl ess pattern of i npedance
measuring el ectrodes on the interior wall of the noulds 30. They are

al ternately conned, as shown with the connecting conductors 5a

Fig. 6 showWWO9Ed30vant ageous design of a test device according to 8/00182
i nvention by neans of a | ogi ¢/ functional block diagram (see al so Annex

A). It includes several test chanmbers 9, -wM23e- pressure sensor and

i npedance path oyjputs (identified as 13 and Rlerr] in Fig. 6) are
connect ed ex @y t chi ng units 36. These inputs are sequentially connected

to an output of the units 36, .wicC are connected to an t ual .
il £ o ex 2 eetangs af & frghnoit il i o Cegiing Salasids POpRTicd n e Fanges unit
units 36 are selectively connected to an evaluation unit 40, for .instance
advant aged@s ayd sistultaneaunsly, if hevessarynvigiagother transducer uit 122; o bothsinpute of the
switching cycles specific to the chanbers (pressure sensor / inpedance

MBasUr eme Riohlifibfuni? 123.1€ rélultingHef dina1%t thd\Supardias bi @8 amiplifiee 123 dovidhiideal.

test chanbers 9 to the unit 40 designed as an i npedance and pressure

eyt B o e o8, BB QB il el st e
el ectronic units, narreltﬁ based on i npedance and E)r essure measurenents,
i . e. regapleragsymsi1 g Kithe resistange is measurcehagain aha laterpointin fisng imcsderdoiceente a

are filled with liquid and gas. )
resistance difference signal, the previous value stored in the storage unit 127 acts as a zero

compensation signal, and the value that is stored at the unit 121 acts as a reference signal. This
allows an amplification that drastically increases the resolution to be set at the amplification unit
125. The samée 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 thé 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



Annex "A" _ - 25 - In addition,

advant ageously, at |east one cleansing gas line 36 (Fig. 5) is provided in
the test chanber 9, with which the chanber can be bl own out and dried

after testing a |eaking receptacle.

- 26 - Annex "A": C ai ns: 1. Process for testing the tightnes

closed recOlABEOEY ot | east partially filled with Iiquid fill® prq‘??m"”l
whi ch a pressure difference ([err]) is created between the interior of the
receptacle (lI) and the receptacle's envirggment (U) which is directed

agai nst the | akyer, characterized in that in the area of the exterior

wal | of t BcBptacl e an el ectri cal | npedance rreasurerrent (Z[err],

Rlerr]) is carri t pon the receptacle's .en mant apd/.or ng
its exter icopstfigiad %%08 iﬁ:igs gaqaffélrﬂq%f?‘@é *&?9%? ”ﬁ?P
receptacl es. 2. Process accord| ng to Claiml, char acterized in that the
i npedance muterial B2namt inite whidbGhe moukis dlare mtggmtbda’ﬁhammslagaglempattem ofige
DC resistance neasurenment (Rferr]). 3. Process according to Claim1l or

2, char aciygpidagee takiifig S6MRIRS o ﬂieah{eﬁbr WERESTIRS Mould¥BOS Phéy e RRéraately’,

[err], Z 2 7..) are provided. . Process according to one of the Cains

1to 3, cggﬁnacg SI’I zg&j in ttﬂ% trh% rescsélﬁa{amgg;ae&%e

Fig. 6 shows the advantageous design of a test device according to the invention by means of a.
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 measurément 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.



([err]p) is created by applying a preset under préssure to a seal ed
receptacle environnent, then the seal ed receptacle environnent with the
receptacle (1) is left onits.own with regard to pressure  devel opnent and

i dentifi cati@n of | eaky and tight receptacles can occur by observation of

the ' pressur ARSI nCce ([err]pu) over tine, in addition to irrpeq%prce
measurenment (Z[err]). Annex" A" _ - ’CHWonlsz_
- 27 - 5. Process according to Claim4, characterized in that after
creating th e settable under pressur e~ a&Bl -after | eaving the pressure

on its own, A ﬁses the anmbi ent pressure as a | eak i ndi cator,

advant ageousl y by neasuring the anbient pressure (pu) at no less than two
points in Inatiditien, siventayecuyly, 4efcadt Ond aﬂﬁﬁé ' éi% ssyr.e difference
([err]pu) as an indicati %n of tight ngsgf,ae g\%ﬂaﬁfa éégﬁgqijlwoa ARithe tegt a

zero refer et assigned pressure at the first point in
time, usi ng t g&(?gﬁltgs‘glg%g%gc ﬂ%‘ﬁ&ﬁgwgmaéﬂ@%amé&ﬁngal&dﬁng;ﬁepmle,

the second point in tine with regard to the signal at the first point in
time and zero-adjusted for determ ning | eakiness. 6. Process according
to Caimb5, characterized in that the sanme procedure (197) is used for
nmeasuring the pressure difference and a difference in inpedance. 7.

Test chanber for testing the tightness of closed receptacles with liquid
filler, the test chanber being vacuum seal ed, characterized in that at

| east one i npedance neasuring path with at |east one pair of spaced

el ectrodes (3a, 3b) are provided in the test chanber. 8. Test chanber
according to Claim?7, characterized in that nmultiple pairs of el ectrodes
are distributed in the test chanber and are advantageously arranged in

paral l el (5a, 5b). '



9. Test chanber according to Claim7 or 8, characterized in that the

i'nterior of the chamber wall is forned by a pattern of electrically
conducting el ectrode sections (34) and insulating sections (32) separating
t hem Annex "A" - 28 - 10.

Test chani according o one of aims 7 to 9, characterized in Wt
| east one‘ﬁ sensor (15) is provided at the test chanber. 198/00182

Test chanber according to one of Cains « 26 40, characterized in that at

| east one cl eansing-gas connection (36) enters into the chanber. 12.
Test set- XB V\n%& at | east one test chanber according to one of the Cains 7
to 11, aracterized in that at |east one pair of electrodes (3a,
3b) is suitably connected to an i npedance measuring unit (7).

13. Test €kimsp according to A aim12, characterized in that the inpedance
measuring unit is a DC resistance neasuring unit (7'), advantageously a

| owvol t age Pﬁﬁ:bﬁtﬁﬁ% #5e igitfiesddif closed recéptacitssdt 16d3t ltaaﬁalgf:ﬁmédimm liqai@ne
of the C ains to 13, aracterized in that Ieaky/tlgh i'dentification

o thr esriighn %flﬁsﬁevsguf‘é%&%‘@%% (A BertiiRL s A el Bt o ochBORl 0l fna

12 or 13 with at |east_one test chanher with
the receptacle s environment () which is directed against the latter, characterized in that in the

area of the exterior wall of the receptacle an electrical impedance measurement (Z , R,) is
carried out on the receptable’s environment (U) and/or along its exterior wall which permits the

identification of leaky and tight recej)tacles.

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 énvironment, 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
i pressure difference (apu) over time, in addition to impédance measurement (Z,).
-

A




mul tiple pairs of electrodes (3a, 3b), characterized in that the pairs of

€l ectrodes are suitably connected in parallel (5a, 5b) to the input of the

i npedance nmeasuring unit (7, 7). Annex "A"

- 29 16. vg‘zw-up according to one of the Claims 12 to 15,

character.i hat the inpedance nmeasuring unit (7, 7') includsCT/6H98M0152
that is sensitive to threshold values (9, 9') located on the output side.
17. Test gainenFAZccording to one of the T2 ms 12 to 16, whereby a pressure
sensor (13) is provided at the test chanber, characterized in that the

out put  of ﬁ.t h egéaw&g@g@é@im,%u&faﬁ@hxed ﬁqna%&er&engglgmw% @n unit

. jon |
(19) whi ch advantageou regli stérs the sensor’s out put at a first

point in tipe, and al so,at a.second, subseguent point i(n tige, and

bransm t suRdeEpreasre aad afier leRHing he SRR o5 18 O, fing ises the ambisst pressige as  leak
difference unit (123, 125) whose output affects a unit that is sensitive

t 0 t hr eshinditaton) advantageously by excasuring-the ambiant gresspre gpufiahnonless than two points in
characterized in that the sensor's output signal registered at the first
point in ggan? Aiheinkt &tembia leBRih g e( ) AEHER  bEf

and a zer"rcl)lh di |s'b réence s?gftﬁg? 'S c%d;gl;eed aglfg;\m%d&tgﬁujsi gnalaﬁgg&%ﬁgﬁ%&s’
difference, unit an tqred.. . 19. Test setf. agcordi ng, t o one h s L.
G ai o 1A age Y. P it Siining, & e ffetent (AT 16 Rk Rstheitiat fh ik point i
pressure sensor (13), characterized in that the pressure sensor (13) as _
wel | as ttine, ysing theicomespondingceyahgtion signakofahe pressuse yalye atithe seeond pointdn siame
evaluation unit (197) which (advantageously swi tchable (29)) generates a
si gnal aswith fegaed to0the gfgnaht thefies poineirpfimifagd Radoradjiisted 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 electrodés 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.

RO O




el ectrodes and of the output signal of the sensor. Annex "A"

- 30 20. Test device with nultiple test set-ups according to one of the
Clainms 11 to 19. 21. Test device according to Claim 20, characterized in
that a central inpedance nmeasuring unit (40) is provided for the

set-ups, WRO¥BO72n be switchably (38) connected to the respective %es{cmw'n
set-ups (9). 22. Test device according to Caim?20 or 21, in which a
pressure Aﬁﬂéﬁo A 13) is provided for the— R8st chanbers, characterized in
that a central evaluation unit (40) is switchably and suitably connected

' ol 358 AR i 89 ol i 55

according to one of the C ains to 6, and use of the test chanber

accor di ng%@obflé)éﬁpml@&tﬂ@t?ﬂ@m&“ or the test set-up according to
Clainms 12 to 19, and use of the test device according to one of the Cains
20 to 22 for testing receptacles with electrically insulating walls,
advant ageously glass or plastic walls, in particular for medical

appl i cati @S Tegt chamber according to one of Claims 7 to 10, characterized in that at least one

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 fo 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°).

[
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- 32 - Cl ai s 1. Leak test device for receptacles with a conveyor
with multiple testing stations (1[err]), each for at | east one

receptacle, with at | east one pressure sensor (3[err]) at each tesg;cqg:q
stati on (WQ8%5Q770t hat, on the output side, is suitably connected t0 Y0182
I nput of an evaluation unit (9), characterized in that there is one

common evaluation unit (9) for several of the pressure sensors (3[err]),

and t hat egd nul tiplexer unit (5) 4hterfaces with an input of the
eval uation unit (9) and the outputs of the pressure sensors (3[err]by

means of geti | nse't"'ﬁk.{?é%éinlg to one of HeWlafifis ?%f(giﬂicﬂgria%tg?% it the impedance

characteri zZe esting station rry]) es at |eas one
pair of bare, spaced_electrodes in receptacle jnsertion s and .t ha
an eval uaXFEFHINg i‘-‘tmt(@{JéSP}‘)l“ GS2 Wy F‘H’éée‘gﬂ“‘%wi tb'eéﬁ‘?la XBF sﬁ%ﬁ?ﬁblﬂ"é@d\ﬂq e
the electrode term nals on each of the nultiple testing stations (1l[err])
via a nmul putphteskde. unit (5[err]) that is pulsed by neans of a tiner unit

3. Device according to Claim2, characterized in that the evaluation unit

that can be suitably connected to the electrode termnals and the one that
I's suitably connected to the outputs of the pressure sensors.is one and

t he sane aluation unit . .(9[err 4. | ce. according to O aim £ 3,

char act er] b e deTtet TR Acogy P ok PEshe Clfims B torff SEEY atratireedett (13 s

i nput ofthe evaluation unit that is suitably connected to the el ectrode

t er mi nal provided at the test chamber, characterized in that the outpprofitiepresgyre 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 15ressure sensor to a difference unit (123, 125) whose output affects a unit

that is sensitivé 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 same evaluatioﬁ 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.




-33- and to the evaluation unit that is suitably connected to the

pressure sensors are fornmed by one mul tiplexer unit (5[err]). 5.

Devi ce acc%&ﬁ%@g"§o one of the Clains 1 to 4, charcterized in that the

eval uat i off I's designed in such a way that a-signal val ue that

depends on an input signal and occurs at a first pont in tinme (t[ECTAHS/0018;
stored as a zero reference value and i s subsequently added as a zero

adj ust nenAnaéxftAll , and the signal value ecé® ring at a second, subsequent
point in tinme (t[err]) is eval uated as an evaluation signal / tightness

char act er P0actPhdsviey ithaiTBHscE 366 Gl BlYie U et 1% 10 © ©
AVENDED PAGE

21. Test device according to Claim 20, characterized in that a central impedance meaéuring 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 chami)er :

according to one of the Claims 7 to 11, or the test sét-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.
I —
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