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(57) Procede de contrdole de récipients fermes selon
lequel des oscillations mécaniques sont appliquees a la
fermeture, des valeurs de mesure sont déduites, ces
valeurs de mesure sont comparees a des valeurs donnees
correspondant a des fermetures acceptables et un signal
est produit, ledit signal indiquant s1 la valeur de mesure
correspond a une mesure de fermeture acceptable. Pour
amecliorer la fiabilite du controle, les propri€tes
d'oscillation des bouchons bruts (R) sont détermine€es en
plus avant leur application sur les récipients (B) et la
plage des valeurs acceptables des fermetures (V)
appliquées sur les récipients est choisie en fonction des
proprictes d'oscillation du bouchon brut (R)
correspondant. Les bouchons bruts (R) peuvent étre
classes selon leurs proprictés d'oscillation.
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(57) A method for monitoring closed containers,
whereby mechanical oscillations are applied to the
closure, measured values are derived, the measured
values are compared with predefined acceptable closure
values and a signal 1s produced. Said signal indicates
whether the measured value corresponds to an
acceptable closure value. In order to make the
monitoring process more reliable, the oscillation
properties of the closure blanks (R) are determined
before they are placed on the contamners (B) and the
range of acceptable closure values (V) applied with
respect to said contamners 1s chosen according to the
oscillation properties of the corresponding closure blank
(R) . The closure blanks (R) can be classified according

to their oscillation properties.
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METHOD FOR MONITORING CLOSED CONTAINERS

ABSTRACT

To test closed containers, e.g. with regard to residual
air volume or the quality and tightness of the closures
which are attached to containers, mechanical oscillations
are excited in the closure, the mechanical oscillations
are analyzed, measurement values are derived from this,
these measurement values are compared with pre-set values
for acceptable closures and a signal 1s produced which
states whether the measurement value corresponds to a

value for an acceptable closure.

To increase the reliability of the test, the oscillation
properties of the closure blanks (R) are also ascertained
before theilir attachment to the containers (B) and the
range of acceptable values of the closures (V) attached
to the containers (B) is chosen according to the
oscillation properties of the corresponding closure blank
(R) . The closure blanks (R) can be classified according

to thelir oscillation properties.
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METHOD FOR MONITORING CLOSED CONTAINERS

Description

The invention relates to a process for testing closed
containers, e.g. the residual air volume or the quality
and tightness of closures which are attached to
containers, mechanical oscillations being excited in the
closure, the mechanical oscillations being analyzed,
measurement values being derived therefrom, these
measurement values being compared wlth pre-set values for
acceptable closures and a signal being produced which
indicates whether the measurement value corresponds to a

value for an acceptable closure.

It is known from DE-A-40 04 965 to test negative-pressure
resilient-cap closures, 1in particular negative-pressure
screw~closures, for the tightness of their attachment by
producing mechanical oscillations in the top, processing
and evaluating the oscillations with regard to their |
frequency, their period duration and/or attenuation and

determining therefrom the level of the negative pressure

in the container.

A similar process for measuring the internal pressure of
a closed container is known from US-A-5,353,0631, a wall
of the container being impacted, the oscillation spectrum
of the mechanical oscillations produced thereby beilng
recorded and being compared with the previously recorded
oscillation spectrum of contalners with known internal

pressures.

In practice, problems arise from the fact that a drinks-

filling operation obtains the blanks for screw closures
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or crown-cap closures from various manufacturers and the
blanks of i1ndividual manufacturers differ from each other
in material compositlion or thickness or in the compound
attached to the inside of the closure. Such differences
can also occur between different batches from the same
manufacturer. As a result of these deviations, a
particular measurement frequency for closures from one
manufacturer can lie in an acceptable range, but lie in
an unacceptable range for those of a different
manufacturer, so that often no reliable statement about a

closure 1s possible.

The object of the invention 1s to improve the reliability

of the process named at the outset for testing container

closures.

This object 1s achieved according to the invention in
that the mechanical oscillation properties of the
closures are ascertained additionally before their
attachment to the containers and 1n that the acceptable
range of values which are ascertained after the

attachment of the closures to the containers is chosen

according to the oscillation properties which were

ascertained before the attachment of the closures.

By means of the first test of the closures which takes
place before the attachment of the closures, which are
st1ll closure blanks, the material thickness can for

example be ascertailned by frequency measurement or the

thickness of the compound layer by measuring the
attenuation. It has been shown that closures which are
manufactured with blanks which have the same material
thickness, material composition, thickness of compound

etc. deliver measurement values in the second test which
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scatter 1n only a very narrow range when the closure sits
correctly, the container internal pressure, the fill
level height etc. are correct. Difficulties which arise
1n practice from the fact that the closure blanks differ
from each other can be dealt with by initially examining
the properties of the closure blanks in a first test
which takes place before the attachment of the closures
to the containers. It 1s sufficient for this purpose to
ascertain the oscillation properties of the blanks, e.q.
the frequency of the mechanical oscillation and 1its
attenuation. Using value tables in which the oscillation
features ascertained before and after the attachment of
the closures are allocated to each other, a very narrow
range of acceptable measurement values can then be

specified for a greater number of closures which differ

from each other.

In principle, two versions of the process according to

the 1nvention are possible:

In the first wversion, 1t 1s assumed that a limited
number, e.g. four, different types of closure blanks are
involved. The first test of the closures is therefore
carried out only with aim of ascertaining the type of the
respective closure concerned. In the second test, carried

out after the attachment of the closure, 1t is then

ascertained whether the closure concerned has oscillation

values within the range of acceptable values valid for

this type.

In the case of the second version, oscillation features
determined during the first test of the closure blank,
e.g. the natural frequency and the time integral of the

amplitude, are measured. For the second measurement, the
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acceptable values or value ranges are then chosen
according to the values measured during the first test,
e.g. a frequency increase between 10 and 20% or frequency
shift of 500 Hz and a 30% reduction in the time integral
of the amplitude. A previously empirically determined
correlation is produced between the values of the first

measurement and those of the second measurement.

Both versions can also be combined in such a way that,
during the first test, the closure blanks are
distinguished according to different types and then a
determined correlation between the measurement values of

the first and the second test is then applied for each

type.

The process according to the invention 1s particularly
sultable for refining the process described in the
earlier application DE 197 36 869.7, in particular for
determining the air volume and thus the residual oxygen
in the drinks bottles. This test is important above all
for beer. In the case of the process described in the
earlier application DE 197 36 869.7, the analysis of the
mechanical oscillations is carried out directly after the

'
p—

attachment of the closure before a significant change in

the 1nternal pressure takes place in the container. This

—
—

oscillation analysis 1s the second test in the case o:

are

the process according to the invention.

The process according to the invention can also be used
however for test processes in which the mechanical
oscillations are analyzed and evaluated only after a
certain period of time after the attachment of the

closure. A precondltion for this 1s that the path of a

closure and bottle to which 1t is attached can be
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tracked. For this, there are known processes as used to

track a bottle from an 1nspection device to a diversion

device.

In particular when testing a closure for tight fit, it 1is
expedient to carry out the second test or an additional
test at some time after the attachment of the closure in
order to be able to ascertain a drop i1n pressure that has
occurred 1n the meantime. It may e.g. be necessary to
measure the internal pressure before and after
pasteurization of the container's contents. In a
pasteurization apparatus, there are a very large number
of containers 1n unordered sequence. To still be able to
identify the containers, these must be marked. For this,
the closures or the closed bottles must be provided with
a marking 1n print or 1n bar code. This marking may be
visible or for example detectable only under UV light. A
magnetic marking as described in the simultaneously filed
international patent application "Verfahren zum Priufen
von Behadlterverschlussen" {[Process for testing container

closures] (= DE patent application 198 34 185.7) 1s

particularly suitable.

The process according to the invention 1s suitable both

for crown caps which are crimped and for screw closures

a—

the screw thread of which 1s first shaped by rolling, and

for twist-off closures and for can tops. Devices for
attaching closures to drinks bottles, so-called closers,

consist i1n general of several closing organs, e.g.

crimpling or rolling organs. It was ascertained that the
individual closing organs differ slightly from each other
in their mode of operation and produce closures with

different values for relaxation time, energy and the

frequency of the oscillation pattern, as is described in
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the earlier application DE 197 36 869 mentioned above.

Preferably, individual value tables or correlation values

are therefore used for each closing organ.

An embodiment of the invention 1s explained in the

following using the drawing. It 1s shown 1in:

Fig.l a device for testing container closures in
a schematic representation and

Fig. 2 a testing apparatus for closure blanks.

The closure blanks R, which are crown-cap closures 1in
this case, are placed 1in a vibration funnel 10 which 1is
of known design and therefore not described in more
detail. The 1ndividual closure blanks R pass from the
vibration funnel 10 onto a feed chute 12 on which they
are fed to a closing device 14. The closing device 14 has
several, e.g. twenty, closing organs for simultaneous
closing of a corresponding number of containers B, which
are 0.5 1 drinks bottles in this case. The closing device

14 1s likewise of customary design and 1s therefore not

described in more detail.

While the closure blanks R are moved on the feed chute 12
to the closing device 14, they are tested by means of a
first testing apparatus 20. The testing apparatus 20

contains a magnetic coil 22 the axis of which is

perpendicular to the plane of the closure blank R. The
magnetic coil 22 contains a core 24 with an axial bore 26
at the end of which facing the closure blank R a
microphone 28 1s arranged. Such a testing apparatus 1is

known from DE-A-196 46 685. By means of a short magnetic

pulse generated by the magnetic coil 22, a mechanical

oscillation 1s triggered in the closure blank R which is
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recorded by the microphone 28. The oscillation signal
recorded by the microphone 28 is analyzed in a manner
known per se with regard to frequency, amplitude,
attenuation and energy content, i.e. the time integral of
the amplitude. The result of the analysis of the closure

blank R 1s passed to a computer 30.

After the analysis, the closure blanks are attached to
the contalners B in the closing device 14. The containers
B are transported on a transport belt 16, e.g. a link
chaln conveyor and, after the closing device 14, reach a
second testing apparatus 32 which correspond in
arrangement and design to the measuring apparatus
described 1in DE-A-196 46 685 and DE-A-197 36 869. By
means of the second testing device 32, the oscillation
values of the closures V which are attached to the
contailners B are ascertained. The testing apparatus 32
contains apparatuses for monitoring pressure 34 and for

monitoring fill level 36.

The signals of the first and second testing apparatus 20,
32 are processed 1n the computer 30 which controls an
ejector, not shown, to separate out containers B which
are insufficiently filled, or have a leaky closure V or

other ascertained errors from the stream of containers B.

The signals obtailined from the first testing apparatus 20
serve to ascertain the properties of the closure blank R.
Slight deviations 1n the material thickness or the
thickness of the compound influence the frequency or

attenuation of the oscillation triggered by a magnetic

pulse 1n the closure blank R by means of the first

testing apparatus 20 and the attached closure V by means

of the second testing apparatus 32.
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In a first variant of the signal processing, it is
assumed that a drinks-filling plant obtains closure
blanks R from a particular number of manufacturers, for
example four, and that the closure blanks R of each
manufacturer have essentially uniform properties. It is
sufficient in such a case to classify the closure blanks
R accordingly. As the closures of one class have
essentially the same features, the measurement values
obtained in the second test which relate to closures
within the same class and only good or acceptable
closures scatter only very little. Poor or unacceptable
closures can thereby be detected in the second test with

a high degree of certainty.

Naturally, 1t 1s necessary to provide a coordination
between the first and the second test by tracking the
further path of each closure blank R after the first
test, so that the computer knows, during the second test

of an attached closure V, how the closure blank R

concerned was classified in the first test. This tracking

of the path of each closure blank R can be carried out
using the known number of closure blanks between the
first testing apparatus 20, within the closing device 14
the operating cycle of the closing device 14 and the
known number of containers between the closing device 14

and the second testing apparatus 32. Alternatively, or a

a support, the path of the closure blanks R and the

attached closures V can be tracked by means of a CCD

camera.

A further possibility for processing the measurement

signals 1s to correlate a specified measurement value of

the first test, e.g. the frequency of the fundamental

’
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oscillation of the closure blank R with the frequency of
the fundamental oscillation of the attached closure V in
that, e.g. the range of acceptable values of the
frequency of an attached closure V must be higher by a
factor of 1.3 to 1.35 than the frequency of the
corresponding closure blank R. This correlation can also
be multi-dimensional, incorporating the amplitude, the
osclllation attenuation or the energy content of the

oscillation.

Both processes can also be combined so that the closure
blanks are classified and in addition any slight
deviations within each class of closure blanks R are
taken 1nto account by a correlation of the measurement
values obtained during the first and second test, and the
scatter band of the acceptable values is thereby further

reduced.

A customary closing device contains several, e.g. twenty
closing organs. The individual closing organs attach the
closures to the containers with a closure force which
differs somewhat. Acceptable closures can therefore be
attached to the contalners with different degrees of
firmness. This also leads to a scattering of the
measurement values obtained in the second test. The
slightly differing operation of the individual closing
organs can likewlse be taken into account in the
evaluation of the measurement values obtained during the

second test, whereby the scatter band of the acceptable

values can be further narrowed. In addition to the
classification of the closure blanks R and/or the
parameter field which correlates the measurement values

of the first and second test, the closing organ which
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attached this closure V can therefore also be taken into

account.

A possible procedure when testing the tightness of the
attached closure V 1s to wait for as long as possible a
period after closing, so that the pressure within
containers B with leaky closures V falls as clearly as
possible. If fruit juices are pasteurized after closing
for example, 1t is advisable to measure the internal
pressure of the contailners after pasteurization. For
pasteurization, the containers B pass through the
pasteurization apparatus unordered and slowly within for
example 30 minutes. In order to be able to allocate the
measurement values obtained in the second test after the
pasteurization to those ascertained during the
classification in the first test before the closing
device 14, or other measurement values of the closure
blank R concerned, i1t is then necessary to mark the
closure blanks R, closures V or containers B. This
marking can be carried out using visible or invisible
ink. A particularly preferred process is the process for
magnetic marking of container closures, described in the
simultaneously filed international patent application

"Verfahren zum Prifen von Verschlissen" (= DE patent

application 198 34 185.7).
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PATENT CLAIMS

1. Process for testing closed containers (B), values of
the oscillation properties of the closures (V)

5 attached to the containers (B) being ascertalned and
compared with ranges for acceptable values, and a
signal being produced which states whether the
ascertained value lies within or outside the range
of acceptable values, characterized 1in that

10 - the oscillation properties of the closure
blanks (R) are also ascertained before their
attachment to the containers (B) and

- the range of acceptable values of the closures
(V) attached to the containers (B) 1s chosen
15 according to the oscillation properties of the

corresponding closure blank (R).

2. Process according to claim 1, characterized 1in that
the closure blanks (R) are classified according to

20 their oscillation properties.

3. Process according to claim 1 or 2, characterized 1n
that the range of acceptable values of the
oscillation values of the closures (V) 1s correlated

25 to the values of the oscillation properties
ascertained in the first test and optionally the

classification of the closure blanks (R) concerned.

4 Process according to one of claims 1 to 3,
30 characterized in that a closing device (14) with

several closing organs in used and that an

individual range of acceptable values 1s used as a
basis for each closing organ in the evaluation of

the oscillation values of the closures (V).

. 4 e Mg Al LA 4 % e o ] Al i 4 R LA A ol oh MR b -l L CLATL S * LS 34 4 S M ATEA T N Ly d° S iBirpnp e b a it b NgaardsabAnddiad ¢ LS4 el e Babitar

e e Pkl 4l S N P T S i A S A IS L3 | ANBAAVNGAT § bt 2 F TR AN 31 W * Py B L I A T B T e R L At EREILT LEAL I L

AN s dal vt D v CwB PRI - o AR OBl E0L N raalibber Yy mave s vt sare s e Al - .



T e b o SN e MR LAy A 5 A ey APEVGES A AT AN 4 5 3 AU . 11174 AL A O e £ VANV % £ N TR L5 TR AR O MY TR M| SN AR e PCA1=t o 2 & ATy s iyt

CA 02337899 2001-01-17

1/2

O
<)
N
_ — T
O ‘
Ll o

AAAMAAAAAANAAANAL

-
p—
00 .4" |
|
O
: —_ |
O
r A o
—

«m.ﬁ.wm‘wpuwmwmmwwm&mmwmmf TomArLTY =



CA 02337899 2001-01-17

2/2

26
24

FiQ. 2

[77 Y.+ PO NSEETE & 7 =iy mm,mwm.wmmﬂﬂ“ﬂmm#”uu- o dad A LAy te v . . o ikl p SHEWANT = g VAR cawwa . VRS B gee by Vigeoagspympes oy s = e




>
INGANDEscen T [B
AMICROSCoT . ikl
{IGHT 1
]
—y LENS o
' m:”nnoa ' p;—~
INFRARED BEAM \ ‘?’
ROCALLY ACTIVATES 4 -
ADHESIVE LAYER

-_ﬂ———-"'.., 1Y ey . S e 5
S AR A g--—-—'*w"“"'5:‘-1'_‘- , W%h

—e .
v &

% €




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - abstract drawing

