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t hi shreﬁu: Its @%akhef@meekaﬁmé Melcﬂwl _ ncﬁpgnatyl; ddauld glﬁi RSk r:meﬂ aaleage
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time of whichdifferimastaigidity mremipinadie of any | eakage occurring. On
the other hand, there is an increase or a decrease in the volune of the
ho\‘i’ow body - an jncrease in the case of a differential pressure acting
out war ds froﬁ$§gelmﬁﬁm§ﬁpmmk§,based on the object of providing a test

method for hollow bodies of this type and using an
arrangement with which these hollow bodies can be tested in
a simple and highly reliable manner.

Using a method of the type initially mentioned, the
invention proposes proceeding according to the wording of
claim 1 in order to solve this object.

The procedure according to claim 2 takes advantage of the
fact that when a hollow body of this kind is introduced into

_ a test chamber and a differential pressure of a test gas,

— preferably air, which-'is positive or negative with respect
to the internal pressure of the hollow body, is applied in
the test chamber, this results on the one hand in -
according to the tightness of or leakage at the hollow body
-~ a pressure equalisation between the test chamber pressure
and the internal pressure of the hollow body, the variation
with time of which is a measure of the magnitude of any
leakage occurring.

On the other hand, there is an increase or a decrease in the
volume of the hollow body - an increase in the case of a

differential pressure acting outwards from the hollow body



interior and a decrease in the case of a differential pressure acting
towards the hollow body interior fromthe test chanber - which is a neasure
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vari ation anber of a predetern1ned volune is pressurised to a
predeterm ned val ue and this chanber is then connected to the test chanber.
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subsequent eyRbURLASAridg signal in this case, the test chamber can be
pre-pressurised positively or negatively with respect to
atmospheric pressure beforehand.

In order also to create a defined reference pressure for the
evaluation of the internal pressure of the test chamber and
then be able to carry out the evaluation on the basis of a
differential pressure measurement, it is also proposed that
the test chamber be firstly connected to a reference

: pressure system before evaluation is carried out, that the

-/ reference pressure system then be separated from the chamber
and its pressure used as a reference pressure for the

subsequent evaluation of the chamber pressure.

Since the reference pressure system is firstly connected to
the chamber, the same pressure is produced here as in the
test chamber. If the reference pressure system is then
separated from the chamber, the pressure value prevailing in
the test chamber at that moment is stored in the reference
pressure system and used as reference pressure for a
differential pressure measurement upon subsequent
evaluation.



Since, noreover, the evaluation as to the chanber pressure is carried out
punctually at a predetermned instant, this becones extrenely sinple. A
test is tarried out at a predetern1ned i nstant to establish whether the
ACTUAL chanber pressure corresponds to a DESI RED chanber pressure
detern1ned b§P@P€haﬂ@rePVthetﬁeTeﬂélﬂé§#°§haﬁb§P BhesshaBbpr pPEABEHES at
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vol ume between the test chanber volune an e conponen unme. This
arrangenent, which is known per se, is extrenely SU|tabIe according to the

WQ;?'“Q of Cb&bﬂb&e&ﬁﬁnbheDESSREﬁgprQQSﬂBéCbalﬂ8s|BﬁeﬁESQﬁEbspPé§§dre0f
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mentioned test in each case compared as a comparatlve value
with the ACTUAL values then recorded in order, for example,
to draw conclusions concerning hollow body rejects due to
wall parts being either too rigid or too elastic.

A method and a device for testing the tightness of
. electrical components are known from EP-A-~0060548. The
component which is to be tested is placed in a test chamber
which is pressurised. The test chamber is pressurised via a
chamber of a given volume which is pressurised to a
predetermined pressure value and conciusions regarding the
— tightness of the component drawn from the variation of the
pressure in the differential volume between the test chamber
volume and the component volume. | '

This arrangement, which is known per se, is extremely
suitable according to the wording of claim 9 for the
testing, on which the invention is based, of hollow bodies
as to their volumetric behaviour.

The invention is explained in the following by way of

example on the basis of figures, in which:



Figure 1 shows the basic structure of an arrangenment according to the
I nvention, which operates in accordance with the nmethod according to the

i nventi-an, on.the basis of a fupctiagn digogranm. . El shows th
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representation according to Eigqure 2a ,with dj at_h
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pha_sesi F:c g;lﬁ'.eh thﬂlhmeomft hellasi bodly waldsewhntiich,bhdthodghgtaghs,fir st

variant o e od, accordin t i nventi on and an arrangenent for
<19, Wit i iy, ek, J

carrying it éﬁt I's'TO He tested as to howits vol une
changes due to a pressure |load and elastic deformation of its walls. The

hql | ow body %L s, int ' ; - i
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Figure 3 shows a first variant which is based on the
representation according to Figure 1 and in which the test
chamber pressure is regulated to a constant value and the

correcting variable is evaluated,

Figure 4 is a preferred variant, which is based on the
representation according to Figure 1, of the pressure
recording as a differential pressure measurement,

, Figure 5 is a preferred embodiment, which is based on the

(% representation according to Figure 1 or Figure 4, of the
pressurising arrangement for the test chamber and with a
timing arrangement for timing the individual method phases.

Figure 1 shows on the basis of a schematic block diagram a
first variant of the method according to the invention and
an arrangement for carrying it out. A hollow body 1 is to be
tested as to how its volume changes due to a pressure load
and elastic deformation of its walls. The hollow body 1 is
introduced into a test chamber 3, for example through a feed
opening which can be hermetically closed by a cover 5.
Inside the hollow body 1 there is an internal pressure pji.,



whi ch usual ly cor}esponds to the anbient pressure [err] After the test
chanber 3 has been hernetically closed, it is pressurised by turning on a

ressur é redi um, spur.ce for the test chanmper 3.. A gas r ef er abl ir._is
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noti ceabl e def ormati on, an output signal s(p3), as shown qualitatively in
Figure 2a, is recorded by a pressure sensor which is represented
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the cover 5. hodyhe isstéght[eith respegtotesthefgas egsichsimgused andt
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source 7.1s SS?%; Eegsfé g%ﬁhgugfféagpgngrig’F¥%ﬁ£€t g,tfgtrecorded by a
pressure sensor which is represented diagrammatically at 11
in Figure 1 and is formed, for example, as an
electromechanical transducer, such as a piezoelectric
pressure sensor.

In Figure 2 the pressure in the test chamber 3 according to
the signal s(p3) and the internal pressure Pi1 in the hollow
body 1 are plotted qualitatively against the time t. p; and
pj1 are the same as the ambient pressure Pu until the
instant t,, when the hollow body 1 is introduced into the
test chamber 3 and the latter is hermetically closed by the
cover 5. At the instant t; the process of pressurising the
test chamber 3 by means of the source 7 commences and the
pressure in the test chamber 3 rises. The internal pressure
pj; remains unaffected by the change in pressure in the test
chamber 3 in the above-mentioned case in which the hollow
body walls are rigid and tight. At the instant t, the source
7 is separated from the test chamber 3, with the test
chanber pressure pj(a) remaining at least almost constant in
the present case, as does the internal pressure pil(a) in
the hollow body 1.



chanber pressure p3(a) remaining at |east al nost constant in the present
case, "as does the internal pressure [err] (a) in the hollow body 1. 5 | f
the walid's of the hollow body 1 are not absolutely rigid in the above sense,
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relatively sl gutyngceewsirag ﬁﬁbtﬁ@bggﬁ&étéﬁamﬁéﬂajjatIOHS p(c), while this
process becones increasingly faster when the | eakages are greater, as

represented, for exanple, by the variations p(d). If a DESIRED vari ation
[err] e.g. acasrshogntbypBiése qualﬁtaxiwéyvdrmntndns,ihﬁthﬂpﬂégﬁuréEHIOM/

bodies 1 and n gl of el fody 1
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tion of this kind, as to the extent to which a tested hollow body is
t|g or not apd mhether or not is to be classified as a reject. For

this purpose YheupgedBute %38}%1%%%5EﬁEEP%EREﬁYﬂ9E)FQ)Flgure 2a showing

the conditions when the hollow body 1 is subject to leakages
of different magnitudes. When the leakage is relatively
small the internal pressure of the hollow body 1 and the
pressure between the test chamber 3 and the hollow body 1
are equalised relatively slowly according to the qualitative
variations p(c), while this process becomes increasingly
faster when the leakages are greater, as represented, for
example, by the variations p(d). If a DESIRED variation p,,
e.g. according to p5;(b), is generally known for intact tight
hollow bodies 1 and taking account of any change in volume
of the hollow body 1 due to the differential pressure load,

- an evaluation is made on the output side of the sensor 11,
by comparing the ACTUAL variation with a DESIRED variation
of this kind, as to the extent to which a tested hollow body
is tight or not and whether or not it is to be classified as
a reject.

For this purpose the pressure p, is measured according to
Figure 1, for example with respect to the ambient atmosphere
with a pressure Py with a differential pressure measurement
of the pressure P3 with respect to a predetermined reference
pressure advantageously being carried out, as will be
described in the following. Firstly, however, Figure 3 shows



Figure 1, for exanple with respect to the ambient ‘atnpsphere with a
pressure Pu, with a differential pressure nmeasurement of the pressure p3

with respect L neglr I i '
i ba bt afloBnbE SPEESAM Notn TAREER R E?fo%*‘%fea%”rst‘?g@%’%m%%%@&3
Figure 3 showkseregulptedcEo\arPanstant %ﬁV%% ang Eﬁ%s%%ﬁ% ItV 19 test

chagber 3 is fyﬁéﬁéﬂi'édméalﬁmCQﬁSQé@twlhﬂ&E'1§nﬁbfhﬁliw3§ﬁr§ds@fd@1ﬁ$§1té@
medi um or gas,which is for % gﬁrpﬁse delivered to or _renov dﬁ%&gn1the
test chamber 3Cpg€F ﬁﬁW?VB? Fﬂ@ eehr GhaPst e? RO WY 7 p&ri od
of tinme is defiatsgnatiedsovernsarpbbééetarnihéd. pdriod dofigtime AguletS&rmiaidder
t he hol |l ow bo sted has been introduced into the test
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pressure at aigdi thenenérmbtically3closdd] hthe ebatténgisontesduriiddermnce is
superi nposed ugon a ontro I nput of the source 7. Wth the latter as
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chanber 3. control difference is superimposed upon a control input S
of the source 7. With the latter as qontrol element, the
pressure in the test chamber 3 is brought to the DESIRED
value X which is set at a presetting unit 15. The medium
volume to be delivered per unit of time to the test chamber
3 by means of the source 7 as control element is determined
at a flow sensor 17 as a signal s( a V) which is integrated
At
for subsequent evaluation, for example over a predetermined
period of time.
'/
_ Variations of the signal s(%%g) which are similar to those
— shown in Figure 2 are produced.

Figure 4 shows a preferred variant of the pressure
measurement according to Figure 1 at the test chamber 3.
During the pressure build-up phase between the instants t,
and t, the test chamber 3 is connected to one input E 4 of a
differential pressure sensor 21, such as a piezoelectric
sensor, via a line 19. The test chamber 3 is also connected
to the second inpuf E,3 of the differential pressure sensor
21 via a second line 23 with a shut-off valve 25. The shut-
off valve 25 is closed at the instant tp according to Figure
2, so that the pressure then prevailing in the test chamber



During the pressure build-up phase between the instants [err] and [err]
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the valve 27 firstly open and the valve 31 firstly closed,
the reference chamber 29 is filled with test gas by the
source 7, and the pressure in this chamber is measured by
means of a pressure sensor 33. If the pressure which is
measured by the sensor 33 reaches a reference pressure which
is set at a reference signal source 35, the valve 27 is
closed. The valve 31 is then opened, so that the chambers 3 -
and 29 form a communicating system and a test gas

: equalisation takes place according to the volumes in the

—/ chambers 29 and 3. As has been described with reference to
Figure 4, following an equalisation phase corresponding to
the period t,, t; of Figure 2, the pressure sensor 21
measures the variation of the differential pressure or
records differences between a DESIRED pressure difference
and an ACTUAL pressure difference at a predetermined
measuring instant t according to Figure 2b.
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As is also shown in Figure 5, the output of the differential
pressure sensor 21 is for this purpose delivered, for
example, to a differential unit 37, to which a standard
curve, which is fed into a storage and output device, such
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unacceptably el astic wall
As explained with reference to Figure 2a, using this method
and the described arrangement, it is possible to detect
deformation behaviour of the hollow bodies which differs
from that which is expected, such as, for example, occurs in
the case of unacceptably rigid or unacceptably elastic wall
parts.



parts. 9 Claims: 1. Method for testing at |east one hofTow body (1), in
whicha given volume (29) is pressurised to a predeterm necu“mmmmﬁlm““ll
t he predeter gg pRtessure is discharged into a volune (3)

‘dependent” upo vol ume of the hollow body (1), characterised irt tMat®the
pressure (p3(a), p3(b)) produced follow ng discharge in the volune (3)

whily is dependepbtupantobeystung ot 188sbobheVheLb Bodyal Ut eth aion
magni tude [err] .which ndlc é t he chan e,.in_volunme or_the vp % t he
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(21). 3. Met hBﬁoaﬁeefidEaﬂléﬁlﬁ{;aaf%ghafgér Pat @ﬁé Segll!uﬁet h@?} whiéheignce
pressure systémis connected {0 the tes [0 order to
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characterised,jin that the_t s of erenti a ressure sens r are
o ot ot to the velimergribRe ARY 15w hade 11} WBM ot bt | ProkSuEtEs
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pressure then preval anbef 17s recorded as re nce
pressure. b5. N@ﬂh@ﬂ H@@Brﬂihglﬁos%Pa?%¢§d thap abest i aeamber t Gl %mea||ne

(28), which iprdssnesedi deepehby B@é@é@nt’e&eSEﬁﬁefnwplyfesgﬁrée § egle from

the test cha 9 the r gference ressure is recorded.in the sectlon

(23a), as ref ggngg low body and the external pressure (p3) on th ollow
body, and the pressure in the test chamber is measured by

means of a pressure sensor (21).

3. Method according to claim 2, characterised in that a
reference pressure system is connected to the test chamber
{3) and then, in order to record an instantaneous pressure
in the test chamber (3) as reference pressure in the system,
separated from it.

4. Method according to claim 3, characterised in that the
two inputs of a differential pressure sensor are connected
to the test chamber (3) via parallel-connected lines, one of
which passes via the reference pressure system (23a), the
reference pressure system (23a) is then separated from the
test chamber and the pressure then prevailing in the test
chamber is recorded as reference pressure.

5. Method according to claim 4, characterised in that one
line (23), which is disposed directly before the sensor
input, is separated from the test chamber and the reference
pressure is recorded in the line section (23a), as reference
pressure'system, which is separated from the test chamber.
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'pressure system \whi ch |s separated fromthe test chanber. 1H“\“Hu|“|“l\“|mm|\

according to one of clains 1 to 5, characterised in that a presstre
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pressure rragrbéhai&om: cdfirpdree hodilidw fyoglyst er m ned, preferably stored (39)
DESI RED pressure val ues or DESIRED pressure variations and concl usi ons

concerning holl ow body rejects are drawn fromthe corrparl son result. 9. Use
of an arrangeheiettiah acqandiow Hetpnel of aing e 8y shagacterised

arrangement i, depandaqd sdibr Ritic m@ﬂa\ql Il@veb@dylatwdt puhctiuadn y altune
(29) which can be connected to this vol E{Eﬁw a shut-of f. _nmenpber (31),
0

with a devi ce (PESAStRTRINAS ANSHANH Iolfr’ré" (rfg)mts&aéltﬁre et er m ned
pressure and gértirudwsiopy i ng device (21) for the pressure in the dependent
vol ume (3) for detecting the change in volunme or the volunme of the hollow
body (1). 10. Use of the nethod according to one of clains 1 to 8 for
testing flexi®hl Mdthodvadeatiding s ons abidlednsadkiged., characterised

in that the evaluated pressure magnitude is compared with
predetermined, preferably stored (39) DESIRED pressure

\ values or DESIRED pressure variations and conclusions
concerning hollow body rejects are drawn from the comparison

result.

9. Use of an arrangement with a hollow body (1), the volume
(3) of which arrangement is dependent upon that of the
hollow body, with a given volume (29) which can be connected
to this volume (3) via a shut-off member (31), with a device
(7a) for subjecting the given volume (29) to a predetermined
pressure and with a measuring device (21) for the pressure
in the dependent volume (3) for detecting the change in
volume or the volume of the hollow body (1).

N 10. Use of the method according to one of claims 1 to 8 for
testing flexible hollow bodies, such as coffee packages.
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