WO 03/ 042672 PCT/ NLO2/ 00749 1 METHOD AND APPARATUS FOR PERFORM NG
MEASUREMENTS ON PACKAGQ NGS FOR A LI QUI D PRODUCT The present invention

rel at es twoasmetennd and an 5 apparatus for perform ng nmeaPoTNT®06740N
packagings for a |iquid product. Such apparatus have been devel oped in
order to detect the presence of undesjred particles such as gl ass
particles in a liquid product. This is inportant since the presence of
such undesi equiifiids N> AFVARARUSC rBATPARFORMINE iEhdififiilind! gind users and
can cause financial Ioss or comercial damage to the suppliers or

manuf acturers of such |BAQRAGINGSdEORSA LHQUIDtBRORUCDNal patent
application WO 97/14956 describes a nmethod and apparatus wherein a
detection 15 apparatus is described for detecting glass particles in glass
bottles filledewptBsbaerinféer rantantatefs tdy & exhobsadaesrd interpol ated
herein by way of reference. In this apparatus beer bottles are rotated
about ot haPParahypt GEF nBET AXFBLNG \RRABETaReN tsherhParkpeinpestar ea st opped

abrupt | vy skuga pRodBEE! CEALEGL MR e Sl Ychersatleratbggbpt tle 1o

illum nate VI SI I mage recordings are m he
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particles

are present in,the bottle. In.arder to i rove this ar atus and
et hod, - PRCEL55eR: SBeft LLAPERTHIN i iov S 4 SndtROACROE BoPFer Hing
neasur enprtscARePaEKAGEATSadE $t PR th LAt i1 RACATIcAGSeWRhRBge 2t 8 Bhel east
slightly worn or otherwise to a greater or |esser extent opaque to visible

| i ghtt0 wheahthr eff priedsars mng JamAalsy ddoencinghedeFA PHe packagings are
ey S d0 BRHAL 20 i SBYELE: e IRl SOt oL ble
t he pack&ghngdapEOdecbsded for a predetermned tinme by inmage
' The international patent application WO 97/14956
describes a method and apparatus wherein a detection

15 apparatus'is described for detecting glass particles in glass
bottles filled with beer. The content of this text is deemed
interpolated herein by way of reference. In this apparatus
beer bottles are rotated about their longitudinal axis,
whereafter the beer bottles are stopped abruptly, i.e.

20 decelerated with force. Shortly hereafter the bottle is
illuminated with visible light and image recordings are made
of the bottle. On the basis of these images a computer
determines whether glass particles are present in the bottle.

In order to improve this apparatus and method, the

25 present invention provides a method for performing
measurements on packagings, in particular packagings which
are at least slightly worn or otherwise to a greater or
lesser extent opaque to visible light, which are filled with
a liquid product, wherein the packagings are irradiated with

30 radiation in a wavelength range suitable for the packaging
with product and images of at least a part of the content of
the packaging are recorded for a predetermined time by image

recording means, wherein the obtained image information is



recordi ng neans, wherein the obtained inmage information is WO 03/042672
PCT/ NLO2/ 00749 2 analysed for information indicating the presence of
undesi r edwopaiosicct es, and a part of the radiation has a fregqmaneyo74dal |l ing
within the infrared range. At least a part of the radiation preferably has
a 5 frequency falling within the infraped range. A nunmber of advantages
are achi eved by nmaking use of radiation in the infrared range. One

advant age_t hat _i.s .achi i S: t bot.tl i oL «p

Cr anopar SRE 437055 bLoErsEilan  AitHEE ) FeBefcRobrripRetlYen | o
"scuf fi ngarti@lkett has ef pasn-hbnogensoiis glas hasuah fasqgtithecknown
Coca-Cola'" _ _bhottles, bottles with dar k-col oured |iquid product,

rel ati velfﬁltlﬁpgkw\?vébIlEdtB%tfﬁl&?r%‘gtﬁa}rb%eWi th a product in - which for

instance yeagt Qkaktubt pRattel @se aF i Xath Hef@bpbliynahange decorated or
printed bottles or bottFes packed by 15 neans of a "sleeve". Coloured, for

i nst afce fskegucbott Ifed Lingr wiihkn dpke Infranscedadmdenkd, negRlesl 86 be checked
better usin infrar i ati j j gL LS.l ess nsitive to
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the transm ssi on coeffi Cren e state robllens with visible
| i ght ar end@vaeiréeld rasigauchnasaposstdde tik wid ladhifevadedsr adaati on. A

further advantage_ i,s that a |ower radiation generatin ower is required
due to t ROthilGRerPdfEr §7CI BOBIPEIPSHEY drierf s ezi’tecl &R %Illgo\rl\vgﬁnti ng bracket

of the radi-alisQR, SQuUbEess BYEas dEkSgesaly hyehy 1bar mseskanag take a
smaller form This has the advantage that, when for 25 instance t he

r adi dtd ofvossdeses fanenapphpeenteua chryduseth ay dthemkpewpe CParrheta™
descr L og RRB0SLaY, LB, LRUEl o SLATEL S I gpLimiReL Syt em oan
form It dedatdhveQypessich-eal Deappbytlas) abdton essowides awptrbddctf enent 30
wavel engtwr;li’chSif%?:e ifn%\{:\%;lcgeagieaaéiizogr Sfoglgftespa%tfc %SS%r]"[Ee mixed, or for
instance decorated or printed bottles or bottles packed by
15 means of a "sleeve". Coloured, for instance blue bottles, for
instance for mixed drinks, can also be checked better using
infrared radiétion, since the radiation is less sensitive to
the transmission coefficient of the glass. The stated
problems with visible light are avoided as much as possible
20 with infrared radiation. A further advantage is that a lower
radiation generating power is required due to the higher
energy level of infrared radiation. The mounting bracket of
the radiation sources, such as LEDs, can hereby for instance
take a smaller form. This has the advantage that, when for
25 instance the radiation sources are applied in a carrousel
system to be further described hereinbelow, the total
diameter of the carrousel system can become smaller because
the individual light sources can take a smaller form. It is
also possible to apply radiation sources with different
30 wavelengths, since fewer radiation sources of the same
wavelength are required. Two or more different wavelengths

can hereby be applied in mounting brackets of the already

known format. An advantage hereof is that a specific mix of



wavel ength are required. Two or nore different wavel engths can hereby be
applied in nounting brackets of the already known format. An advant age

her eof i swbhaw4m7speci fic m x of WD 03/042672 PCT/ NLO2/ 00 P4I/NID2he7@uUENCi €S
can for instance be used for a specific bottle-product conbination. In a
further enbodi ment a distinction is e between information relating to
particles which normally formpart of ~ 5 the product and information

relating_to the undesire articles.  For .iLns ce | . above nenti oned
fruit julFeSUeRTLERera I SEESs %feybfeeprsfgﬁt gtg?o% %ﬁe%%%‘ottle, t he

pr oduct s, 6epPs HiSEodad tir @dmipatddicines such as fruit pulp or yeast particles

in addition to possibly undesirable 10 parti %I,es. . The | ication of the
met hod accor 8y ferEres ceRAsHdiedne (ERELRE EiPEtFﬁcT?%%q%eeﬁ%eerh t hese
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t hese produc are conpl éx for detection of undesired particles,
can s6il thbepsafety sugplifermatsion fuglefféndaspesheorngpel Bedsent invention

relates to an . apparatus_for performn Sur o] | 4 gi ngs of
a liqui Haﬁf‘b%%g; E%ﬂp??%?%rb&e otRt %ﬁ%ag‘gﬁ?g%?%t gﬂt&nj% {he packagi ng
on its own paxiswien setéhagri heemeckadiiog unt hheohvehiej ntloea rotating 20
nmovenent, -stopping neans for stopping éhe r ot %ti on _of .%he }gackagi ng,

_radi at | BgOHBERS FORPTFAMATYI HHE PELREISHGT 2PnhhBiT ROt ¥y neans for
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packagi n nsm ssion nmeans for transmtting the i mge recordings from
t he necopdirbgicheansThe apphecatialysifs theamsthodmageosfingste wehhs for
analysingmkgg gekgfgg egigndfgtinction between these desirable and
undesirable particles. It hereby becomes possible that even
these producﬁs, which are complex for detection of undesired
particles, can still be safely supplied.

15 A further aspect of the present invention relates to an
apparatus for performing measurements on full packagings of a
liquid product, comprising:

—rotation means for rotating the packaging on its own
axis for setting the packaging with content into a rotating
2b movement,
-stopping means for stopping the rotation of the
packaging,
-radiating means for irradiating the packaging,
-image recording means for making image recordings of at

25 least a part of the content of the packaging,

~transmission means for transmitting the image recordings
from the recording means to image analysis means,
| -image analysis means for analysing image information of
the image recordings for the availability of information

30 relating to the presence of undesired particles.

According to a preferred embodiment at least a part of
the radiation has a frequency falling within the infrared

range. Hereby the above stated advantages can be achieved.



the image recordings for the availability of information 30 relating to the
presence of undesired particles. According to a preferred enbodi nent at

| east a paonto3oi2e72 he radi ati on has a frequency falling w PoT/NIoeoi4nf r ar ed
range. Hereby the above stated advantages can be achi eved. WD 03/ 042672
PCT/ NLO2/ 00749 4 In a preferred enbodj ment the means for making inage
recordings conprise at |east one canera. The irradiating neans further
conprise at Jeast_on ti e risin luralit radi ation
sour ces suchias EEEF S u%é%o%thf% 'R Fﬁg ?%ﬁg%gor %%e vi si bl e

| i ght, nbeeorspegs fd:@rﬁiuhysé iaghtl ewistch caewawekengt hhef i bR naiaieet res, such

a nountin bracket is for instance known fromthe publication of
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emtting radiation a wavelength fall in the infrared range. An
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speci fi c produc nati ons an appar at'us
accor di ng m@umhisgemtmmmgnﬂua ﬂmn:hnsmambenahb@nsf@am bﬁerﬁﬁwhiqatEémned by
experlnen ation. a further pref?rred enbodi nept the transm ssi on neans

conpri se® hﬁge¥%ﬁ h%&?%é”ﬁ?@'oﬁpg dGAMIREC AP 8R/ pF628col . A very suitable

protocol foratphiSrorFEPsEudct e tSeuaphlied s2@a ki LeVW§ endind BRE 4394, This
protocol is for instance suitable since it is for instance intended for

end b8erakqurpnemst PR tigdglyi catiitonlef faif paishingormiihhthen onipr ot ocol s,
such as fiQhe1 LASLANES HNPHACL Q" R LASLAr URES| O Ola Sl dd rp usabl e
protocol, can mever a Jbe seriously envrs ged. "2 par%rcularly
advantagﬁbﬂ& embmdmm@mw:ﬁnmmmmie@bbdﬁiciSOmbsﬁabhenbeéﬂwfﬁuiiEn¢mage
recordin%iggans fﬂ%g {k (Hyggvelengths can be applied which are
suitable for specific product-packaging combinations. Using
15 an apparatus as according to this embodiment, such
combinations can be readily -defined by experimentation.
In a further preferred embodiment the transmission means
comprise means for making use of a communication protocol. A
very suitable protocol for this purpose is the so-called
20 FireWire or IEEE 1394. This protocol is for instance suitable
since it is for instance intended for end user equipment. The
application of different communication protocols, such as for
instance Ethernet or a faster version of a similar usable
protocol, can however also be seriously envisaged.
25 It is particularly advantageous if two-way communication
is possible between the image recording means and the image
analysis means. It hereby becomes possible to make the camera
settings, such as for instance diaphragm or sensitivity,
adjustable remotely and by means of software. This is for
30 instance practical for specifically modifying such settings
to a bottle-product combination that has to be processed.
In a further preferred embodiment the diameter of the

radiating means or the mounting bracket is in the range of



anal ysis nmeans. It hereby becones possible to make the canera settings,
such as for instance diaphragmor sensitivity, adjustable renotely and by
means of wofoswaree2 This is for 30 instance practical for ®pEcNHoeoedy

nmodi fyi ng such settings to a bottle-product conbination that has to be
processed. In a further preferred e §d| ment the dianeter of the radiating
means or the nounti ng bracket is in the range of WD 03/042672
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appar at LRSI 2R3 #9 1o PE. thRePaEERPANE RN OH NS dPW I 5T st

transfer J@ans; §0rsoffansigr Hietd Rackaghngstioom fed ranspPerdrdine to the
carrousel and second transfer means for transferring 20 packagi ngs fromthe
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optimized for a specific combination of packaging and
product.

15 In a further embodiment a carrousel apparatus comprises a
number of measuring apparatuses as described above. The
carrousel is provided with first transfer means for
transferring packagings from a transport line to the
carrousel and second transfer means for transferring

20 packagings from the carrousel to the transport line after
performing of the measurements. Advantages of the use of the
carrousel are already known. Advantages of the carrousel with
measuring apparatus according to the present invention are
described in the foregoing, which will be further elucidated

25 hereinbelow.

The carrousel apparatus preferably comprises stationary
irradiating means for illuminating packagings in the
co-rotatable measuring apparatus as they pass the irradiating
means. In the known carrousel and in the carrousel according

30 to the previeus embodiment, co-rotating illuminating means
are provided for each of the measuring apparatuses for each
co-rotating bottle. A plurality of for instance 36

illuminating elements or mounting brackets was hereby



25 herei nbel ow. The carrousel apparatus preferably conprises stationary
irradiating nmeans for illum nating packagings in the co-rotatable
measur i ngvappasrmrus as they pass the irradiating neans. [POTINI@®2KoT@NN
carrousel and in the carrousel according 30 to the previous enbodi nent,
co-rotating illumnating neans are pr%vi ded for each of the measuring
apparatuses for each <co-rotating bottle. A plurality of for instance 36
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t he nounting brackets _becopes sinpler. 10 Further advantages, features and
details OFFPHESPra en?gl?n %ﬂt]r%%g)%(fef f5es &gl?ciaﬂié(taélgaiiﬁst 83fa8i's of the

fol I owi ngmadeser hpiber 6f pieferied sibedisent sckesael, whhb tgberence to
t he annexed draw n%s, in which: - fig. 1 is a schematic view of a nmeasuring
@rfn

appar at u§2r¥sugeéo g sHRher presERiuGhaentingh thatf ke powsra
cross-segti0nal Fui-ew,af [ he ! | 9 nabomes Tk is a top view of
detail 111 lp%f i‘i g. 2; g-mglg%ei]l}lgigsr%]%% %r?aetjcioénetsogl\%%\%rdf a carrousel
measWli ng sysicéheacedranngge s, afeemoo ment deftatiie pifesast pragenti on; 20
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description of preferred embodiments thereof, with reference
to the annexed drawings, in which:

- fig. 1 is a schematic view of a measuring apparatus
15 according to the present invention;
- fig. 2 is a cross-sectional view of detail II of fig. 1;
- fig. 3 is a top view of detail III of fig. 2;
- fig. 4 is a schematic top view of a carrousel measuring
system according to an embodiment of the present invention;
20 - fig. 5 is a schematic side view of a further embodiment of
a carrousel system;
- fig. 6 shows a view of a further embodiment of a detail of
the embodiment of fig. 5.
A beer bottle B (fig. 1) is clamped in each case between
25 a ring 1 and a head 2 and rotated rapidly and subsequently
decelerated by a motor 3, which is coupled to head 2 via a
gearing mechanism 4 and a brake 5. Ring 1 and head 2 are
therefore mounted rotatably relative to a frame 6. In each
case as soon as the bottle is decelerated, light is projected
30 from a light source 7 into the bottle and the movements of
possible contaminants in the liquid are transmitted to an
image processing station 9 using a CCD~camera 8, wherein they

can be made visible on a screen 11 by a processor 10.



t he enbodi nent of fig. 5. A beer bottle B (fig. 1) is clanped in each case
between 25 a ring 1 and a head 2 and rotated rapidly and subsequently
decel er atwo obp4m720t or 3, which is coupled to head 2 via RCT@daLHITY9
mechanism 4 and a brake 5. Ring 1 and head 2 are therefore nounted
rotatably relative to a frane 6. In each case as soon as the bottle is

decel erated, light is projected 30 froma light source 7 into the bottle
and the nove nts o] con t | i qui re transmtted
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application than the 15 intensity of visible light. The result hereof is
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hereby becomes possible. This is possible since the intensity
of infrared light is greater in this application than the

15 intensity of visible light. The result hereof is that,
despite the use of smaller mounting brackets, a sufficient
signal is available to detect undesired particles in the
product. It is recommended that the diameter of the
illuminafing means is smaller than the diameter of the

20 largest bottle processed in the carrousel.

In a future preferred embodiment there may even be a
single LED with for instance a diameter of 0.5-1 cm (or even
smaller), whereby the glass casing can be wholly or partially
omitted.

25 Although it is conceivable to have focussing take place
with a lens, for instance using a flat Fresnel lens, the
light source 7 (fig. 2) is provided in the present embodiment
with a flat window 21 of translucent material, preferably of
hard and scratch-resistant material, whereby light source 7

30 1s extremely robust. The casing is further provided with an
inclining upper wall 22, whereby moisture and/or dirt in an
industrial environment will not adversely affect the

intensity of the light source. Because the window is



In a future preferred enbodi nent there may even be a single LED with for
instance a dianeter of 0.5-1 cm (or even snaller), whereby the glass
casing cawola/owdsct |y or partially omtted. 25 Although i tPCTsNIoone®d vabl e
to have focussing take place wth a lens, for instance using a flat
Fresnel lens, the |I|ight source 7 (fig.8 2) is provided in the present
enbodi nent with a flat wi ndow 21 of translucent nmaterial, preferably of

hard and - es] t . er.i li.ght source, 7 30.i.s extrenely
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nunber® of LEPY 31 the presprésembodipert ndrrutabbl, 38k rlasgs doed in a

spheri cal der, 132, r aby sin ' i s .obtained, ., The LEDs have
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of two ferent wavel engths using one nounting bracket. It is possible

to apply seversalca@i bkerenthbEDsebR QRegMUNtENG, Pracketse dend 1 further
enbodi ment_(not shown) the nounting bracket is provided with-control neans
for vetyitg It 3lgie arst erbiligdef Thase LEERs hmve ey ydilfifgreriot t| e can
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different wavelengths using one mounting bracket. It is
possible to apply several different LEDs in one mounting
bracket.

i5 In a further embodiment (not shown) the mounting bracket
is provided with‘cont;ol means for varying the light
intensity of the LEDs. A very light bottle cén hereby Ee
irradiated using one mounting brackét. It is also possible
for instance to illuminate relatively thick or dark bottles
20 by varying the intensity, in order to ensure an efficient
detection. Different types of bottle can hereby be processed
very flexibly using a detection apparatus with fixedly
mounted brackets. It is further possible to select a suitable
intensity-wavelength combination for bottles with particular
25 characteristics, such as bottles with "scuffing", the known
"Coca-Cola" bottles with non-homogeneous, light-transmitting
Qapacities, shorter or thicker bottles, bottles with a
product containing yeast such as determined types of beer, or
bottles decorated by means of for instance a print or a
30 sleeve.
A plurality of the detection apparatuses of figure 1 is
. applied in a detection system 40 (fig. 4) which is coupled to

conveyor belt 41 in which bottles are supplied in the



for instance to illumnate relatively thick or dark bottles 20 by varying
the intensity, in order to ensure an efficient detection. Dfferent types
of bott| ewoan/oksreby be processed very flexibly using a @®€TadR/oom49
apparatus with fixedly nounted brackets. It is further possible to select
a suitable intensity-wavel ength conbi gati on for bottles with particular 25
characteristics, such as bottles with “scuffing", the known "Coca-Col a"

bottles with pon-ho eneous, Jlight-transm.tting _capacities, shorter or
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det er mi nedmpy¥pess ofh PeLF-sif dddddies decesayed by sBansoefthor instance a
print or a 30 sleeve. Aplurality of the detection apparatuses of figure 1

is appl Pelerkien deret i Ot BREMRUGTE rgadpdnhPEAPPSdcolipl BBl R e onveyor
bel t 41 5%%&%?@&%@8@@5&&@@& &4, %&@@omg%lé@%g@ﬁgs @é%@@/ 00749

9 direction of arrow A. In this enbodi nent carrodse 0 I ses
thirt §- scamdrdecaronruratgdat |thedorasfionhef dbeetinah twmeiwet he bottl es

are rotated, stopped, illum nat d _nmeasured as. described in fhe

R & L L AR L
final tweh¥e tpogilidvnosdn cardamuSared? fheforendigohapgett aansbéer unit 48.
Once they have been transferred from conveyor belt 41 to carrousel 42 by
means of CREEEUEANSE RY AN P L dRad-draggnernepéby4pe PoEhE®Y @Y st opped

and the LgRgs, recorsli N Atk DAl ARARADREG! enbbe boLbLasnbsaus, the

carrousel again. Carrousel 42 is shown in the efbodi ment of figure 5
wi t hdOt medeobafdng thrratiylde dodestes ther chicghtisag. agaithi s  enbodi nent a

segnent-sha_;l)_ﬁd rm)untj[_n b.rsacslﬂgc'g 45 i_stI%I %%%g N, %hg u?der§i6d§ of the
carrousel . THF&"AHUM |%g B aekAP 18 U RIS P e Bof tPE5° 1Y om t he
under si dei tpbeEi S&! Yord t il mpartinshenrackbescaser asghetngukingcihe i mage
recordlng;bgéfment a segment-shaped mounting bracket 45 is placed on
the underside of the carrousel. This mounting bracket
15 illuminates the bottles from the underside, precisely at the
part where the cameras for making the image recordings are
placed. The advantage of this arrangement is a simpler
construction of the carrousel. Segment part 45 can optionally
be subdivided into sub-segments, as shown in figure 5. An
20 advantage can be that the sub-segments can be controlled
independently. Sub-segments can further for instance be
replaced independently of each other. Segment part 45 is
provided with LEDs (not shown) in similar manner as the
mounting bracket of figure 3. As seen in the direction of the
25 arc the mounting bracket preferably takes a curved form in
similar manner as in figure 2, for the purpose of focussing
the light in the direction of the bottle moving above the
mounting bracket. Such a mounting bracket can likewise be
provided with a focussing closure such as closure 21 of
30 figure 2. An alternative to segment part 45 is the segment
part shown in figure 6. Situated herein are mounting brackets
46 which are similar to those of figure 3. The advantages of

the embodiment of figure 3 and figure 5 are hereby combined.



pl aced. The advantage of this arrangenment is a sinpler construction of the
carrousel . Segnent part 45 can optionally be subdivided into sub-segnents,
as shown wp oBiogasre 5. An 20 advant age can be that the subPsegNteang/4gzan be
controlled independently. Sub-segnents can further for instance be

repl aced i ndependently of each other. Segnent part 45 is provided with
LEDs (not shown) in simlar manner as-the nounting bracket of figure 3. As

seen in the directjon of th arc the nounting bracket preferably takes a
curved form PRCOEFHRY ar© naarﬁ%é?za%‘: iAPPECGuP ’E%Ef BFeFﬁEtphﬁeﬁ%%%l?}?' f ocussi ng

the lighthbncbhgedt 166N thenhaldd € oMRKLUNGaRBON Rt NS cBMIEd DY _
bracket. Such a nounting bracket can |ikew se be provided with a focussing
cl osure Biicheans cPbsurecPIeFi@D Witgure cernmppightépRaProBogol segment part

45 is th t. ' | QUI & SLtuate rekp,arg nounting
br ackets%niggéﬁ?%hhg% lsf% arirt{gogét%sglgfew?%urggé gsﬁs‘hgé%\'/a%tl ages of the
enbodibneativehtiggunerSoands filgura s ala¢ahereby feonmbhdedpo¥l 0B84 Q#2672

PCT/ NLO2/ 00749, 10 According to a further a t of the present invention,
t he connggf?oﬁt%‘gﬁﬁ%n %&f%?toﬁ?lar?@nc%ﬁe%g%gegslﬁﬁﬂoﬁ‘?‘édsY%E/el?reans of a
connect i QRtW 81 & LR 1OMABIaeql .  Envisaged here is for instance
FireWre or | EEE 1394. An advant a%e hereof is the fast data transfer nade

possi bl e by AtHistRenmprcatian mriottocyisteinapectfingdtonteet he system

wth rel 8&&‘8&% SL9L€; har dvane, ‘}cﬁeurfﬁﬁﬁﬁnapgkbg?tﬁ”fe 1%@@#5{‘
according to the present invention is that"the tilling Tevel 0 ul |
bottlés c&f bancieckddckied. ttandparssgabent 1bet thesfiheifigl Lengl | evel coul d

he.de cct et Wpeane. of g Setelion SxoLemon the bapis oo MIs bl | o,
l'ight proyidesithe 10pit omoferghaciiadd bhgehi bhi BEe! g¥8kehp Non-transparent
invention which makes use of infrared light provides the
option of checking the filling level in non-transparent
15 bottles such as printed bottles, or a bottle packed for
instance using a sleeve. The filling level of such bottles
has been checked according to the prior ért using
X-radiation. Such a solution is very expensive and, in view
of the nature of X-radiation, requires structural and
20 organizational measures which are unnecessary for making use
of the present invention.

The above described apparatuses are able to determine
very precisely the presence of foreign particles such as
glass particles. Particularly in the case of particles of a

25 size which are harmful to health, as defined by institutions
such as the FDA in the United States of America and the
Health Protection Branch in Canada, these apparatus provide
very good results, even in the first trials. The above
described fine-adjustment to be established experimentally

30 subject to specific product-packaging combinations can result
in improvement within the scope of this invention.

The present invention is not limited to the above

described preferred embodiment thereof, the rights sought



15 bottles such as printed bottles, or a bottle packed for instance using
a sleeve. The filling level of such bottles has been checked according to
t he priorwertd/ousirng X-radi ation. Such a solution is veryPeTpangovms and, in
view of the nature of X-radiation, requires structural and 20

organi zati onal neasures which are unngcessary for maki ng use of the
present invention. The above descri be lapparatuses are able to determ ne
very precisely the presence of fore%gy% articles, such . gl.ass particles.

: . . g
Part i Gul BPIR0 1 FRTIRE CRdaTGR Bar ERET 58LbPW LSS L4 RS wHi-CHR 4T & Bar f ul Lo
heal th, %%ﬂ@fdfﬂ%i% sty tidldli@Reat SUEE @snthe &DA ddyddie United States of
Anerica and the Health Protection Branch in Canada,' these apparatus
provide very good results, even in the first trials. The above described
fine-adjustnment to be established experinentally 30 subject to specific
product - packagi ng conbi nations can result in inprovenent within the scope
of this invention. The present invention is not limted to the above
descri bed preferred enbodi nment thereof, the rights sought WO 03/ 042672
PCT/ NLO2/ 00749 11 being rather defined by the following clains, within the
scope of which many nodifications can be envisaged. WO 03/042672
PCT/ NLO2/ 00749 12 CLAIMS 1. Method for perform ng neasurenents on
packagi ngs, in 5 particul ar packagi ngs which are at |east slightly worn or
otherwise to a greater or |esser extent opaque to visible light, which are
filled wth a liquid product, wherein the packagings are irradiated with
radi ation in a wavel ength range suitable for the packaging wth product,
and images of 10 at least a part of the content of the packaging are
recor ded



for a predetermned tinme by image recordi ng neans, wherein the obtained
image information is analysed for information indicating the presence of
undesi r edwpasixsies, and a part of the radiation has a fregoaneyofial |ing
within the infrared 15 range. 2. Method for perform ng neasurenents. on
packagi ngs, in particul ar packagi ngs_which are at least slightly worn or
otherwise to a greater or |esser ext ent opaque to visible |I|ight, which are
filled with a liquid product, wherein the 20 packagings are irradiated with
radiation in a wavel ength range suitable for the packaging with product,
and images of at least a part of theagegtent of the packaging are recorded
for a predetermned tinme by inage recordi ng neans, wherein the obtained
imge information is anal ysed for information 25 indicating the presence of

undesired pafti ' .St ' i i hf armati on
ol ating o parttored EEhk Rty pRRshamEa 00 BENREhAL T
i nf or sat penticel at | pegc oy tdyges widesi sed par Leekéssl3ghAppavatmsorf or

perform ng nmeasurenents on full 0 packagin of a liguid, product,

Conpr 1 81 ALES L 1%t Forf MR Tro% dEaPerg CLhETpaCRAGR RGN H S an  axi s for
setting mgh@mmgmgamtﬁm entch Bt 9iduhat kbAdct MOVEERatn MW 03/ 042672

PCT/ NLO2/ 00749 13 -stopping nmeans for stopping the rotation of the

packagi nBackaaHias | aee Fajred mi&di gedagtine pacRagrviglend®mge recording

TEans oLl 00, URAE S0 R AL, 1 bRl PR L8l i o o o
f romlDheat eteuslt ng peansof ocheragmtanal ysi $haepaskaginggeranat ysitdedreans for
analySin?o%“?%&réggégégggég]égme by image recording means, wherein
the obtained image information is analysed for information
indicating the presence of undesired particles, and a part of
the radiation has a frequency falling within the infrared
15 range.

2. Method for performing measurements on packagings, in
particular packagings which are at least slightly worn or
otherwise to a greater or lesser extent opaque to visible
light, which are filled with a liquid product, wherein the

20 packagings are irradiated with radiation in a wavelength
range suitable for the packaging with product, and images of
at least a part of the content of the packaging are recorded
for a predetermined time by image recording means, wherein
the obtained image information is analysed for information

25 1indicating the presence of undesired particles, wherein a
distinction is made between information relating to particles
which normally form part of the product and information
relating to the undesired particles.

3. Apparatus for performing measurements on full

30 packagings of a ligquid product, comprising:

-rotation means for rotating the packaging on its own

axis for setting the packaging with content into a rotating

movement,



the image recordings for the availability of information 10 relating to the
presence of undesired particles. 4. Apparatus as clainmed in claim3,

wherei n rwdioabirs@ neans are at | east partly suitabl e for pemiNIoengr49
radiation wth a wavelength falling within the infrared range. 5.
Apparatus as clained in claim3 or 4, ﬁyerein the 15 inmage anal ysis neans
conprise neans for distinguishing between information relating to

particles which normally for part of t roduct, and i nformation relating
Po the undes FogbouaR: mEres Thr Piiopind Sh Satie 01 EP% m 3. “wherein

t he radi ghchRggild@,means conprise one or nore first radiation sources which

are suitable for emtting radiation with a first wavel ength and at | east

second radi af F8A+86aPEeTeHAR chohr Br A DI fidie BafkadiiAg radi ation with a

second wavel engthe fecOPRRhEt HSa RS f%f“ﬂ§¥iﬂdxﬂﬂgﬁe0&e rQiHBStB§ glains
3-6, 25 wherein-the transnission means conprise means for >conimunrcation

by nmeanslefsh eonauii eat kba peoterblof dthe mackagipgse of transmitting not
ly i i L Qn.hut i nf i.Qn .f dj usti the i
only e, aLocmilan, b calag cleenmlan ey a0 Wiaoherlonge

recordi ng nean omor v e anhal'ysi's ‘mean
in clai mtZomwheeeirecbwdingyme£0SMLRIi idaddeorani=al yadsSimelags, 9. Apparatus as

clainmed in one or nore_of the claims 3-8, wherein the dianmeter of the

radi ati ng meanB28f aRarbahti AP0 7Y G4Pe S IPETANESS 6D728matsonr aEket

thereof ikfesiRhLEr rbhaRaChEY oL eitld MBld1Q%bi1aNGy Rirefigkablygh or only a
little larger than the dianeter of the packaging to be anal ysed. '

Appardt useasténgi redtha phesercerie widasiees gardicded-9, conprising
Toet Y cont ! RhplBARRLT oL YALLAR o A TNl RC,LALSERLGY OF the
means are at least partly suitable for emitting radiation

with a wavelength falling within the infrared range.
5. Apparatus as claimed in claim 3 or 4, wherein the
15 image analysis means comprise means for distinguishing
between information relating to particles which normally form
part of the product and information relating to the undesired
particles.
6. Apparatus as claimed in claim 3, wherein the radiating
20 means comprise one or more first radiation sources which are
suitable for emitting radiation with a first wavelength and
at least second radiation sources which are suitable for
emitting radiation with a second wavelength.
7. Bpparatus as claimed in one or more of the claims 3-6,
25 wherein the transmission means comprise means for
communication by means of a communication protocol for the
purpose of transmitting not only image information but also
information for adjusting the image recording means from or
via the analysis means.
30 8. Apparatus as claimed in claim 7, wherein two-way
communication is possible.
9. Apparatus as claimed in one or more of the claims 3-8,

wherein the diameter of the radiating means or a mounting



on the packagi ng and/or the product. 11. Apparatus as clainmed in one or
nore of the clainms 3-10, conprising controlling means for constructing the
10 frequewoyw3ssmmel rum of the radiati ng nmeans dependi ng onPCheNLopaekagi ng
and/ or the product. 12. Carrousel apparatus, conprising at |east the
conponents of one apparatus as clainmed, jn one or nore of the clains 3-11,
wherein at least the rotation neans and the 15 stopping neans are novabl e

along thg, supskantialbby GLGHL#or RAIPNA% Al AGaukYse] . o4d. Carrousel
apparatus as clainmed 1n clarm11, conprising stationary’i rradi ati ng neans
pl aced clae€etrabliliye notaprousel & orittleiniayaid g heackag dgamebeithef

co-rotatable 20 neasuri ng apgar tus . as they pass the irradiating neans.
14. Carr dU€eP25E3GRRINER PR ePaf¥i9% or 13, wherein the stationary

i rradiating M@anap@AFRLLEEagNel ADH | 110 dHA e norkd ofCankodsgkngs cl ai med
inclaiml12, 13 or 14, wherein the stationary |rrad|ap|n% means conprise a
nunber® o325 POUREILEENEr ABkePS1EY IRFr e nefse fucordilagleo cl ains 3- 11.

L e S AR SR ekl 19 0 MBI P heaht A B0M oo

12-15, whoer ¢hre pdickieregt ahygpes Ofe lpghdustource can emit radiation of a 30

different fr?qqe%% aratus as claimed in one or more of the claims
3-10, comprising controlling means for constructing the

10 frequency spectrum of the radiating means depending on the
packaging and/or the product.

12. Carrousel apparatus, comprising at least the
components of one apparatus as claimed in one or more of the
claims 3-11, wherein at least the rotation means and the

15 stopping means are movable along the substantially circular
periphery of a carrousel.

13. Carrousel apparatus as claimed in claim 11,°
comprising stationary irradiating means placed close to the
carrousel for illuminating packagings in the co-rotatable

20 measuring apparatus as they pass the irradiating means.’

14. Carrousel as claimed in claim 12 or 13, wherein the
stationary irradiating means comprise one mounting bracket.

15. Carrousel as claimed in claim 12, 13 or 14, wherein
the stationary irradiating means comprise a number of

25 mounting brackets similar to those according to claims 3-11.

16. Carrousel as claimed in claims 12-15, wherein the
irradiating means comprise a plurality of light sources.

17. Carrousel as claimed in claims 12-15, wherein
different types of light source can emit radiation of a

30 different frequency.



