1 »-"h| s invention relates to a process for nenitoring the tightness of packs

di sposed in a nmeasuring chanber. The invention also relates to an

ar r angement f'or carrying out this process. 5 Arrangenents for
non-destructive testing of flexible packs for |eaks are already known.
German Uility Mbdel G 8 128 651 descri bes one such arrangenent conpri sing
a nmeasuring chanber designed to receive the sanple to be tested and a
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the reliabicklly.of MBASWHE other hand, since the feeler is only
sensitive by contact, high sensitivity of measurement -
cannot be expected in view of the risks of unevenness of
the sample to be measured. Finally, this known arrangement
20 can only be used for testing flexible packs.

K/' ' Other arrangements for detecting leaks in rigid
objects or packs are also known. The system according to
US-PS 2,467,767 compfises a measuring chamber which oper-
ates under excess pressure and which is equipped with

25 liquid manometers. The entire system is manually con-
trolled without any autométion. All the pressure values
have to be acquired by successive observations on the part

. of the operator who deduces the nature of any ieaks there-
from by comparison. The principal limitation of this known

30 process in regard to microleaks is that it is difficult to
evaluate the small difference between the values succes-
sively read off from the manometer connected to the test
chamber, the range of measurement of this manometer being
at least equal to the total pressure of the fluid contained

35 in the chamber. As a result, the reliability of measure-




2 ments depends upon human paraneters, i-.e.-upon the quality of the
observations of the operator. Finally, US-PS 2,467, 767 does not neke a
reference to tests under reduced pressure and is not designed to be used§g:
f'or the detection 5 of "l eaks in non-rigid objects or packs. US-PS i
3,331, 237 describes a system having inprdved sensitivity through the use ‘of
a differential manoneter. Unfortunately, this known systemis only b
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15 UsS-PS 3,504,528 describes a system which is also based
on differential measurement, the comparison being made
between two chambers, namely a measuring chamber and a
reference chamber. These two chambers are symmetrically
inserted into two circuits connected in parallel from a
20 first chamber initially charged with a gas under pressure.
W : This known system is only applicable to solid objects, such
‘as non-deformable shell cases, and the test can only be
5 carried out uhder excess pressuré. Another disadvantage of
this known system lies in the permanent connection of the
25 differential sensor to the two chambers which can lead to
overloading of the allegedly very sensitive sensor unless
the valves are perfectly synchronized or in the event of a
sudden zlleak in one of the chambers.
Publication WO 81/01 333 claims an arrangement which
30 is based on the transfer of predetermined quantities of a
gas, the differential measurement of the pressure being
effected by comparison between two branches which are
symmetrical in volume or at least proporﬁional to one
~another. 1Intended according to the author for monitoring
35 objects of defined shape comprising a cavity it is desired
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syntretrical in volume or at |east proportional to one another. Intended
accordJng to the author for nonitoring 35 obj ects of defined shape
conprising a cavity it is desired to test for |eaks, this known
arrangement is ‘not designed to be applied o flexible bags containing a
product, for exanple a powder, of which the shape and the vol une vary
according to the pressure applied and the quantity of gas 5 contained in
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erX|bI§5 seng;& H%é%ént is provided, so that the detection of a major
leak in the described process is rendered uncertain.

The object of the present invention is to provide a
measuring process and an arrangement for carrying out this
process which enable the disadvantages and limitations of

20 the prior art to be errcome.
(N ' According to the invention, this object is achieved by
_ a process of the above-mentioned type having the features
L appearing in the charagterizing'part of claim 1.
' The means for adjusting pressure may operate both
25 under reduced pressure and under excess pressure.

The object of the process according to the invention
is the non~destructive testing and measurement of the
tlghtness of flexzble, semi-rigid or rigid packs capable of
‘containing products in the form of powders, granules,

30 pastes or liquids, the packs being flexible, semirigid or
rigid, the test preferably being carried out under reduced
'pressur'e for flexible packs and generally under excess.
pressure for rigid packs containing liquid products.

Intended for industrial application, the process

35 accbrding to the invention is based on an essentially




rigid, the test preferably being carried out under reduced pressure for %
fl exi bl e packs and generally under excess pressure for rigid packs k
containing liquid products. Intended for industrial application, the
sprocess 35 . according to the invention is based on an essentially
aut omati c concept which does not rely on the judgenent of the operator,
acceptance or rejection criteria being cénstituted by predeterm ned
“paraneters introduced as data into the electronic circuits of the neasuri
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subsequentlgnd for the systematic examination of all the packs. The
15 object of the process is thus to identify the various
hazards of production, such as major leaks, microleaks, the

possible absence of product in the pack and even the
absence of the pack itself during a measurement.
The absence of a pack, major leaks in the pack and any

: 20 faults in the tightness of the measuring chamber are
~ detected by means of the differential pressure cell. 1In

the case of flexible packs, leaks are monitored in a
N measuring chamber adapted in its shape to the pack in order

to limit the deformation thereof. The process comprises
25 enclosing the object to be tested in a tight chamber
equipped with a detachable cover in which the pressure is
initially adjusted to a predetermined value, subsequently
meashring the development of this pressure by comparing it
automatically with pre-established reference values, the
30 initial value of this pressure being higher or lower than
that prevailing in the pack in its free state, the refer-
ence values being experimentally determined according to
criteria, specific to each type and size of pack;_quantify—
ing the various possible states thereof. The measuring
35 time is normally between 2 and 20 seconds, depending on the
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pasuring the devel opnment of this pressure by conparing it automatically
tth pre-established reference values, the 30 initial value of this
pressure being higher or lower than that prevailing in the pack inits free
state, the refer- ence val ues being experinentally deternined according to
criteria, specific to each type and size of pack, quantify- ing the various
possi bl e states thereof. The neasuring 35 time is nornmally between 2
ard 28 seconds, depending on the 5 pack to be tested. The pressure is
a so epe op_t to ng J 0 and
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for carrying out’ this process, comprising the following

components connected in line by conduits:

- a means for adjusting the pressure, _

- an electrovalve V1 acting as actuator to regulate the

15 ' pressure pl,

VLN

- a reservoir of volume X1,

- a relative pressure cell pA,

- an electrovalve V3 for separating the section

comprising the reservoir from the section comprising
W 20 the measuring chamber, '
- an electrovalve V4 at the ends of which a differential
presSure is measured by
- differential pressure cell pB and
- a measuring chamber designed to receive the pack, said
25 chamber comprising a cover by which it can be opened
and closed. _

Other features will become apparent from the accom-
panying drawings. The arrangement according to the inven-
tion also comprises an electronic device for the introduc-

30 tion and storage of preSsure and time parameters,. the
sequential control of the electrovalves, the control of the
pressure in the reservoir, fhe display of the measurement
results and their presentation for recording and/or
processing by an outside terminal.

35 ‘The process according to the invention will be better




25 chanmber conprising a cover 1 .
G her features will become apparent fromthe accom panying draw ngs. Thé
arrangenent according to the inven- tion also conprises an electronic
device for the introduc- 30 tion and storage of pressure and tine
paraneters,. the sequential control of the el ectroval ves, the control of
the pressure in the reservoir, the display of the neasurenent results and
their presentation for recording and/or pfocessing by an outside term nal
35 " The process according to the invention will be better 6
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shown in Fig. 1, the arrangenent conprises a vacuum punp p t he na|n§;
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a measuring variant for ap. _
As shown in Fig. 1, the arrangement comprises a vacuum
pump p fed by the mains (not shown) and connected to the
15 ~entire system by conduits (1). Between the vacuum pump p
and the measuring chamber (2), there is a valve V1 for
controlling the level of the vacuum in the arrangement, a
' reservoir E1 of volume X1 and valves V2, V3, V4 and V5 of

which the functions will be explained hereinafter. In
20 addition, connected in parallel relative to the principle
_ circuit between the valves V2 and V3 is a measuring cell PA
\ . for measurement and regulation by servocontrol of the
. pressure in the arrangement in conjunction with at least

the valve V1. - : _

25 A further, secondary chamber E2 of volume X2<X1l is
readily connected in parallel. The presence of these two
‘reservoirs El and E2 enables packs of very different volume
to_be-measﬁred without any need for particular adaptation
of the volumes X1 and X2, the chamber X2 performing hardly

30 any function in the measurement of the leaks themselves.

The dlfferentlal measurlng cell PB . connected in
parallel with the valve V4 provides for very sensitive
measurement of the difference in the pressures upstream and
downstream of that wvalve when it is closed. It is this

35 cell which will be used for measurement of the development



)I measurenment and regul ati on by servocontrol of the pressure in the
rrangenment in conjunction with at |east the valve V1. 25 A
frurt her, secondary chanmber E2 of volunme X2<X1 is readily connected in
-Qarallel The presence of these two reservoirs El and E2 enabl es packs of
very different volune to be neasured wi $hout any need for particul ar
adaptatlon of the volunmes X1 and X2, the chanber X2 perform ng hardly 30
any functlo?.éhthe neasur enent.  of the | eak el ves. The differential
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The electrovalves may be of any standard commercial

15 type and will not be described in any more detail here.

The pressure measuring cells PA and PB are also
electrically connected by connections (16) to the electron-
ic control unit (4).

The pressure measuring cells PA and PB may also be of

_ 20 any standard commercial type, whether piezo-electric,
o inductive,' resistive or capacitive, and give a signal
' _ proportional to the pressure to be measured. It is merely
\J pointed out that the cell PA should have a range at least
equal to the pressure used whereas the differential cell PB
25 may be highly sensitive. As shown in Fig. 1, the cell PA
may readily be of the differential type, one of its inputs

being in the open, thus giving a measurement of the rela-
tive pressuré in the system, which is negative in the
present case or positive where the system opefates under

30 excess pressure, and connected to a device'which generates

‘ gas or air under pressure instead.of the vacuum pump P.

It can be seen that the arrangement of the pneumatic
circuit from pump P to the measuring chamber (2) is sub-
stantially linear, only the auxiliary circuit for controll-

35 ing the closure piston being connected in parallel.




The pressure neasuring cells PA and PB rmay :al so be of 20 any standa"‘;
comercial type, whether piezo-electric, inductive, resistive or :

capacitive, and give a signal proportional to the pressure to be neasure

1t is merely pointed out that the cell PA should have a range at | east

equal to the pressure used whereas the differential cell PB 25 may be ':jf
highly sensitive. As shown in Fig. 1, fhe cell PA may readily be of the §
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15 unless to specify that the measured values and the result

of the comparisons described hereinafter are also available

in electrical form to serve as input values for a recorder

and to actuate the adders or any other means for recording
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the results outside the arrangement according to the inven-
20 tioen.

N As shown in Fig. 2, the measuring chamber (2) com-

prises a fixed element (6) which is mounted on a frame (5)

‘&J and which is designed to receive the samples (7) to be
tested. The conduit (1) extends to the measuring chamber

25 (2) which -additibnally comprises a displaceable element (8)

 fixed to a cylinder (10) and piston (11) system and com~
prising guides (9). The measuring chamber is opened and
closed, i.e. the displaceable element (8) is displaced,
under the effect of vacuum and atmospheric pressure on
30 either face of the piston (11). Finally, the chamber
' comprises at least one seal (12). The measuring chamber
may also be opehed and closed by means of a cover (8) which
is not displaceable, but instead is designéd to 'p.i'vot or
tilt about an axis. The speed of movement of the cover may
35 be limited by the addition of throttles between V6, V7 and




W electrical formto serve as input values for a recorder and to actuate -
'he adders or any other means for recording the results outside the

[ rangenent according to the inven- 20 tion. As shown in Fig. 2, the
measuring chanber (2) com prises a fixed elenent (6) which is nmounted on a
frame (5) and which is designed to receive the sanples (7) to be tested.
The conduit (1) extends to the measurisng chanber 25 (2) which
additionally conprises a displaceable element (8) fixed to a cylinder (10)
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the value of pl between the various phases of the test and
15 measuring process.
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In addition, the reduced pressure supplied by the
vacuum pump is used to open or close the measuring chamber
as and when necessary through the three-way valves V6 and
V7 shown in Fig. 1.

\_20 To ensure that the measuring chamber is open before
any measurement, the valve V6 is opened to establish a
vacuunm - in the section A (Fig, 2) while the valve V7 is
closed so that atmospheric pressure ptevails in the section
B (Fig. 2), the displaceable section (8) thus moving into

Nl

25 its upper position while the section B is at atmospheric
pressure via the channel 13 of the valve V7. The sample
(7) is then placed in the measuring chamber. The valve V7
is opened to establish the vacuum in the section B while
the valve V6 is closed to return the section A to atmos-
30 . pheric pressure via the channel 14.
The electrovalves V1, V6 and V7 remain in the above-
mentioned states for the rest of the test. The piston (11)
moves downwards to the end-of-stroke detector (3). The
sample (7) is now ready to undergo the tightness test.
35 - Before the tightness test, the measuring chamber is




t he val ue of pl between the various 'phases of the test and 15 3
process. In addition, the reduced pressure supplied by the vacuum punp i 8§
used-to open or cl ose the measuri ng chanber as and when necessary throughg
the three-way valves V6 and V7 shown in Fig. 1. 2 0 To ensure that the §
measuring chanber is open before any neasurenent, the valve V6 is opened §o
establish a vacuumin the section A (Fia: 2) while the valve V7 is closed§:
so that atnospheric pressure prevails i % he section B (Fig. 2), the -
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measuring packs of relatively large dimensions do not
require the use of the reservoir E2. The reservoir may
15 thus be omitted, the same also applying to the electrovalve
va.

Because this preliminary check is rapidly completed,
the actual tightness test may be carried out by closing the
electrovalve V4, thus isolating the measuring chamber from

\/;'20 the rest of the pneumatic circuit.

The cell PB then measures the difference in pressure
ép between the measuring chamber and the section comprising
the reservoir of which the pressure p2 serves as reference.

This pressure difference, which is zero at the moment

25 of closure of electrovalve V4, will or will not remain zero
depending on whether or not the sample is tight. The value
of Sp can be seen on the display part of the electronic
control unit (4) and may be recorded on a standard graphic
recorder.

30 As described above, the electronic control unit then _
compares the value of ép with a pre-established limit value i
characterizing the acceptable degree of tightness.

On completion of the measurement, the valve V5 is
opened to break the vacuum in the measuring chamber. To

35 open the measuring chamber, Vé is opened to establish a
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Fited and, on the other hand, whether the neasuring chanmber is untight.

- arrangenents intended solely for neasuring packs of relatively |arge

nsions do not require the use of the reservoir E2. The reservoir may
thus be omtted, the sane also applying to the el ectroval ve V2.

ause this prelimnary check is rapidly conpleted, the actual tightness

t may be carried out by closing the :bctrovalve V4, thus isolating the

suring chanber from 20 the rest of the pneumatic circuit. The cell PB
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adjusted as descrlbed to a certain predetermined value pl
experimentally selected for a given type of pack and the

15 measuring chamber having been closed, likewise the valve
V5, the electrovalves V3 and V4 are opened.

A new pressure value p2 is established in the system
as a function of the transfer of gas between the measuring
chamber and that part of the circuit comprising the

Y 20 reservoirs E1 and E2.
o All other things being equal, the difference Ap =
'p2-pl will be approximately proportional to the volume of

air contained in the chamber and hence to the difference
between the volume of the chamber and the initial volume of

25 the pack. Accordingly, it is obvious that the absence of
' a pack will produce a difference Ap greater than that
.obtained with a tight pack of which the volume is not
freely expandable. It is thus possible electrically to
compare the difference Ap between the successive values pl

30 and p2 of the pressuré with a reference threshold p3 pre-
~established by calculation or by experiment for a given
pack.

The same applies in the event of a major fault in the
tightness of the pack, although in that case the difference
35 Ap is smaller because part of the volume is occupied by the




conpri ses nmeasurenent of the actual n1cro|eaks t he ot her 10 being 7
concerned with verification of the presence of a pack and of the absence
najor | eaks. The pressure in the reservoirs El and E2 having been adjusted
4s described to a'certain predeterm ned val ue pl experinentally selected §
for a given type of pack and the 15 measuri ng chanber having been
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Since calculation of the difference between the
15 pressures pl and p2 is not necessarily easy in the case of
small differencés, Fig. 3 shows by way of example a prefer-
red embodiment which enables Ap to be directly measured by
means of the differential measuring cell PB, utilizing the
high sensitivity thereof.
_ 20 : Compared with the arrangement shown in Fig. 1, this

preferred embodiment additionally comprises a valve V8
‘together with its induction coil B8 and a chamber E3 of
small volume X3. Initially, the valves V3, V4 and V8 are
closed. V4 is opened, followed by V3. The chamber E3 is
25 thus at the pressure pl. V4 is closed, after which V8 is
opened, the pressure p2 being established in the chamber E3
and at one of the inputs of the cell PB, the other input
- remaining at the pressure pl. It is thus possible direct
to display Ap on the electronic unit (4) and to compare its
30 value with the threshold values introduced beforehand, for
example, by display on the potentiometers.
Alternatively, the above test may be carried
without X3 or Vs by reclosing V2 and opening V3 and V4”////
The reservoir E2 and the measuring chamber (7) are thus at’
35 a pressure p2. V4 is then closed and V2 opened. The cell
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Peadily corrected by a small safety margin before being introduced as
‘gmeter into the electronic control unit (4) in order to take into
accunt small differences in the dimensions or in the filling of the packs.
Findlly, a leak 10 bet ween the cover (8) and the base (6) at the seal
(12} ‘will produce an even greater pressu%g di fference. Wen the system
Irns to atmospheric pressure, a threshold p5 is exceeded. Since
cal cul ation of ‘the difference between the 15 pressures pl and p2 is not
ne ‘essarily EBsPCRAUERE BaPEeSFuRufifieFeRFRNCRSTPETHL 8 BhOWSPBYNUad of
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PB neasures a Eressure difference [err]=p2-pl', pl'., being a value simlar
<Ry 1isolating the part containing the chamber from the

part comprising the reservoirs after the electrovalve V4

15  has. been opened for a brief instant and then closed again.
B ' There are now two p0551b111t1es: if the pack is tight,
_the‘pressures w111 remain stable throughout the system, the

' value ép measured by the cell PB is zero and remains zero.

If, by contrast, the pack is perforated, the pressure

i 20 in the measuring cell is increased by the escape of air
-5‘¥ S from the pack.. This results in a variation dép/dt and
l . hence, after a certain time, in a pressure difference S§p at
_}T* o the inputs of the cell PB. '

- ‘The eleetrical analog signal corresponding to the
25 value of §p and'hence proportional to the leak may thus be
- recorded in a graphic form and simultaneously displayed on
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an instrument ‘and even compared with a threshold value, the

analog display being xeedily implemented on an instrument

_ comprising a scale of 200%, the value 100% cofresponding to
30 ,the-acceptability“threshold or limit of tightness. _

) _ The ~criterion of. acceptance of the pack, which

. corresponds te the maximum value of the admissible_micro—

Ileak, may be electronically:fixed in the form of a com-
parison threshold for ép of usually from 0 to 50 torr

35 relating to the variation in pressﬁre over a predetermined




Then, 4f the pressure p2 or pl' is sufficiently close to pl, in other ,
I f_ the dead volunme in the neasuring 5 chanber containing 'the pack is 3
sufficiently small, the detection of |eaks and their display are carried ¥
out at the pressure p2 in the system By contrast, if pl is very differentg
fromp2, it may - be preferable to restqre.the pressure throughout the ]
systemto its initial value pl before t Hé pack in question is neasured for§
[eaks. The neasurement of a pack for leaks is then carried out by isolati
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same reasons, the measuring chamber should comprise as
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15 small a dead volume as possible to ensure maximal sen-
~ sitivity of measurement. Accordingly, it should be adapted

to the shape of the samples to be measured either during

its production where it is'designed for a single type of

pack or by adaptation of additional filling elements where

- 20 it is designed to accommodate samples of different shape.
— The foregoing explanation also shows that the volume
_ of the reservoirs E1 and E2 has no bearing on the measure-
Pt ment of §p. The only requirement for this measuring phase

is that the pressure in the reservoirs should remain stable
25 because it acts as a reference to the cell pB.

Practical experience confirms the obvious reasoning
that it is sufficient for the reservoir El1 to be large
enough to allow an adequate reduced pressure in the measur-
ing chamber, for ekample 500 torr, without any 1loss of

30 pumping time through V1.

' Since the pack initially contains a certain volume of
gas under a certain pressure, its confinement in a tight
chamber subjected after closure to a pressure different
from atmospheric pressure will produce an elastic deforma-

.35 tion if the material is flexible or semi-rigid or an




rerd od, for exanple of 2 to 60 seconds, for a fixed value of pl. These
gneters then remain véalid for the type of pack in question. It is

f ous that the electronic circuit could also 5 use the criterion [err]
differentiation, although this would be |ess easy. In addition, it
shqul d be pointed out that the test and_neasuring operations have to take
pldce relatively quickly not only for rédsons of productivity, but also 10
be¢ause the quantity of air or gas contained in the pack is limted. The
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Study of the sequence of measurement of the leaks
shows that the preliminary check is essential because a
seriously perforated pack or the absence of a paék does not

~ produce any variation ép. '

- 20 The complete test is normally over in a few seconds.
\/ The phases of measurement of the microleaks and of
_ checking for the presence of samples, their non-perforation
Yo’ '

and the tight closure of the chamber may be reversed.
In order to save time, the checking phase may even be
25 omitted if the leakage measurement gives a result which-
falls within certain predetermined limit values. _
For example, the checkihg phase need only be carried
out if the measured leak is zero or substantially zero

which may indicate that the sample is seriously perforated
30 or absent or even when the leak is very considerable which
may indicate that a cell has not been properly closed or
that a seal is not tight.
All that has been said in the foregoing for an arran-
gement operating under reduced pressure is also applicable
35 where the arrangement operates under excess pressure, i.e.




15 expansi on or conpression, depending on whether the pressure applied Ty
t he nmeasuring chanber is above or bel ow atnbs- pheric pressure. Except 3
the case of an infisnitely deformabl e bag, a pressure difference wll -
neverthel ess be 5 created between the pack and the dead volune of the § .
cham ber, persisting or devel oping according to the degree of tightness. %
In the case of a particularly flexible pack, such as a flat bag, its 3
surface will ultimately cone into contactl®0 wi th the upper and | ower
faces of the chanber of which the dinensions - as was seen earlier - have::
to be kept a¥iHula cempvessdre aocbmpressbd gasdcytlinder By arardtiay ar
case is showyitddie weard®e upper face of the chanber qerely being the ;
flat face of the 15 cover. Study of the sequence of measurenent of the §
| eaks shows that the prelimnary check is essential because a seriously :
perforated pack or the absence of a pack does not produce any variation ;
[err]. 20 The conplete test is normally over in a few seconds. The!
phases of neasurement of the microl eaks and of checking for the presence of
sanpl es, their non-perforation and the tight closure of the chanber may be
reversed. In order to save tinme, the checking phase may even be 25 .
omtted if the | eakage neasurenent gives a result which falls within
certain predetermned limt values. For exanple, the checking phase need
only be carried out if the neasured |eak is zero or substantially zero g
wki‘ch may indicate that the sanple is seriously perforated 30 or absent .
or even when the leak is very considerable which nmay indicate that a cel
has not been properly closed or that a seal is not tight. '




=that has been said in the foregoing for.an arran- genent operating

under reduced pressure is also applicable 35 wher e the arrangenent
opdr at es under excess pressure, i.e. 16 with a conpressor, a conpressed
ga§ cylinder or any other suitable neans. 17 A AIMS 1. A process for

nmonitoring the tightness of packs disposed in a systemconprising a
section including nmeans (P) for adjustipg the pressure and at |east one
-reservoir 5 [err] and a section including a nmeasuring charber (2) for
the pack tog pglgﬁnltored in which a predeterm ned pressure pl is

a@st-abl i she e section including the means for adjusting the pressure,
t he sectionlunded tmmo$#%55Lﬁqr;xmqn;Q&raceﬂ theCOHWGhtoassonoﬁAtpa¢h@

section cona%gbgadt PR A0g ste'mO%% RO Lhahg] nﬁh hygndt a

pressure p2, e sectlion cont ar ns t e measuring c S 1s0- |ated
from t hat mh?);hfaéegdagﬁteaﬁt &hﬁ pEressnser oG Atarkeart °'t¢1a1?%§%re‘f?lz‘éd in

tr11at t Lbe prfﬁaumdt Aredebosh imelsybhema Im%ars@&tl@rgeehhﬁbe&S(wl féﬁ'tl\@' ue
P e SecClt+oO

cont aj ns the neasur r is isolated from:
Phat i on BRER 1902 MPBFTOTSY: alActeh T Er e ot ais RESsaren e e
pressure [eis] esiakddisheiesént vithesesectioni sinehsding dher mepnsdefcarm ned

period by g%é‘j‘és{?%aﬁbghé(g%gfs‘ég%a' Eaeﬁﬁ%%ﬁeka'ndﬁﬁ@ mthh ke psal d

measuring reservoir e ‘reservol r: serving
as pressurels arbaeedeln ZCOMWHFQ)%&]S witk| thermechion gontaining the

C_’EL@V agh er i zefodda t HahshPengbepRa®e’ (e BACKrr{Pé Oht! @algTdaturte pack and

5 the section which contains the measuring chamber is iso-
lated from that which does not contain he measuring cham-
ber, characterized in that the pressure throughout the.
system is restored to its initial value pl, the section

15 which contains the measuring chamber is isolated from that
which does not contain the measuring chamber and the
differential pressure §ép between these two sections is
measured over a predetermined period by means of a dif-
ferential pressure cell pB placed between said measuring

20 chamber (2) and said reservoir (E,)., the reservoir serving
N~ as pressure reference. _
. 2. A process as claimed in claim 1 or 2, characterized in

that the absence of the pack, major leaks in the pack and

any faults in the tightness of the measuring chamber are
25 detected by means of the differential pressuré cell pB.

3. A process as claimed in claims 1 and 2, characterized

in that a means (P) for adjusting the pressure which

operates under reduced pressure or under excess pressure is

used.
30 4. A process as claimed in any of claims 1 to 3, charac-
terized in that, for flexible packs, the measurement is
effected with a meaéuring chamber adapted in its shape to
the pack in order to limit the deformation thereof.
5. A process as claimed in any of claims 1 to 4, charac-
terized in that the pressure and time parameters are

) A




any faults in the tightness of the measuring chanber are 25 detectedi
means of the differential pressure cell pB. 3. A process as clainmed in-3
cllaims 1 and 2, characterized in that a nmeans (P) for adjusting the :

pressure whi ch operates under reduced pressure or under excess pressure iSf

used. 30 4. A process as clained in any of clainms 1 to 3, charac-
terized in that, for flexible packs, the Yeasurenent is effected with a

measuring chanber adapted in its shape to the pack in order to limt the f;

def ormati on tdes@OficPily raéeeea%co%ambaltra?dtw peOfof! GAER Lol et
charac- 35 terized in that the pressuré and tinme paraneters are 18

electrlcalIy'Tﬁﬂﬁﬁﬁr%ipordlng to the type of pack to be nonitored. 6. An;}

arrangenent fer caxnydntmysndrite foroeazgyihgi st the Pocdss | cElidtimed tin S,

in line by con a“neans ’( Ssur e,
el ect r oval ve tle afel koW ing aconpenents canndctied tire Jins soy ecqenqu:.tS° a

characteriz edaﬂa\a %Paz:l binSOP S S lﬁha}%%&:eeaﬁcﬁzls?lﬁ? \r']\%lq tgﬁéggp g[&e @o?np%(}.r]s%esCt ed |

reservoir of.yolu meand O(P) for aéﬁﬁéﬂfﬂé‘%hé”§¥5§§6%&e" pA, - an :
el ectroval ve. or separatln section conprising the reservoir -
fromthe sectt on c?ihrﬁ*]i%ﬁ‘?ﬁ‘f%ﬂé’%ré’ésmqwgc%ﬁ&tuat°r teh raadatey dhge V4
at the ends of whigkessid figrential 15 pressure I s nmeasured by -

a differential pressure cell pB an measuring chanber (2) designed
to receive the padk, I tHarfer? %JI'ng a cover (8) by which it can be:

opened land cl-osed.a 2fklatiie pressurerngliegA,as clained in claimé6,
characterized in a5 glectrovalve V3 for separating the section
i comprising the reservoir from the section comprising
the measuring chamber,
- an electrovalve V4 at the ends of which a differential

|

15 pressure is measured by
- ‘a differential pressure cell pB and
- a measuring chamber (2) designed to receive the pack,
said chamber comprising a cover {8) by which it can be
opened and closed.
_ 20 7. An arrangement as claimed in claim 6, characterized in
4 that the means for adjustlng the pressure is a vacuum pump
_ or a compressor.
St 8. An arrangement as claimed in claim 6 or 7, charac-
terized in that it additionally comprises, directly con-
25 nected to the means (P) for adjusting the pressure, valves
Vé and V7 for actuating a piston which controls the opening
and closing of the measuring chamber.
9. An arrangement as claimed in claim 6 or 7, charac-
terized in that it additionally comprises, between the
30 chamber of volume X1 and the relative pressure cell pA, a
valve V2 and a chamber of volume X2<X1.
10. An arrangement as claimed in claim 6 or 7, charac-
terized in that it comprises a valve V8 and a chamber of
volume X3 between the measuring chamber (2) and the dif-
35 ferential pressure cell pB.
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F f the means for adjusting the pressure is a vacuum punp or a conpr essor. =
~ *An arrangenment as claimed in claim6 or 7, charac- terized in that it

afidi tional ly conprises, directl y con- 25 nected to the nmeans (P) for
adj usting the pressure, valves V6 and V7 for actuating a piston which
controls the opening and cl osing of the neasuring chanber. 9. An
arrangenent as clainmed in claim6 or 73g9charac- terized in that it
additionally conprises, between the 30 chanber of volume X1 and the

arrangerre as cCcl al ne |m6
corfpri ses eharageerdzeddim tathtidr compriseseanl3ebecthrenichievibaguf4 ng
chanber (2goanthd %ﬁ’écﬁdué@mn Jrﬁf %‘EB&%L;epB?Séi‘égsﬁﬁél aR® time Phrdad- An

arr angenent as clainmed in any of clains haracterized 1n that it
conpri ses Bt ect £HE; é%ﬁrﬁéa(h)cqftﬁfrq]h@f nth8d@dEcEFoxiad Vasor sEhe of

pressgire acﬂshtwp agr &hewqiﬁs%urt&euse@wnfeaérﬁem-rolthef dikplay of
‘el ectroval ves, cont Ju"_’ l:té{:’:om{)r.essure i th.e reservoir

he
di spl ay oftl?%é“m’éﬁ?%%ﬁtr?%‘é IR IETH Y- ing
and/ or forimpy camdgongfdy prnocessinkg beram nahtside terminal.

relative ssu& gg%ngﬁmg V%| vec(g_r %'?'%%dh%r W?§?| %a\igl Uﬁ ‘{82?% 10. An..'_
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