11 MAY 2006 WO 03/042672 11 CTVN7, 02/ 00749 1 METHOD AND APPARATUS FOR
PERFORM NG MEASUREMENTS ON PACKAG NG FOR A FLUI D PRODUCT Thq1mi&8€ito6
invention relates to a nethod and an 5 apparatus for perform ng neasurenents
on packagi ngsof@ts2a72 |1 quid product. Such apparatus have beegrdeveloped in
order to detect the presence of undesired particles such as gl ass

particles in a liquid product. This is iqportant since the presence of such
undesired particles can cause damage to the 10 health of end users and can
cause financial |oss or comercial damage to the suppliers or manufacturers
of such MEJEHQD pNOUAEPARATAES FOREERFORMENG PAE AP RENHN TRONIAGAGTNG4956
descri bes a nethod and appar at USORAFIIID BR@BUEJL i on 15 apparatus is
described for detecting glass particles in glass bottles filled with beer.
The content of this text is deened interpolated herein by way of reference.

In this apparattise pesschotidestace rolated mbouhethebr ah@nght udi nal axis,
whereafter the beer bottles are stopped abruptly, i.e. 20 decelerated with
force. SRor&P9akhereafiefr RHE BOENEMPISUTINYiHihaFe2GiEAIV¥Si BPe 3 i ght and

i mage recor@&g&.‘é@%f@a@@@. Qfort RBoRPLLLE 1 the bash a1 0fel Nes et dBges a
conputer determ nes whether glass particles are present in the bottle. In
order to inppovetehistappareatarscand wethodied mart2slpresent #hveson

provi des a nethod, for. perform. r N 0 LN i rticul ar
packagi ngs RﬁfghCl%ﬁelgfgf@auﬁ%g Fgﬁﬁfg'aﬁfﬁgéfngﬁgggggg %%n%égvggter or
| esser ext epteopageect oswilsibldeslirght pamhiclearcanf ckhed ®whhdge acd g d

product, wherejin the packagings are_ irradiated mﬁthl39 radiation in a
wavel engfh FanGE" B T & TG PRE FABKAGHTy L inatcial 1osS of
commercial damage to the suppliers or manufacturers of such
liguid éroducts.
B fhe international patent application WO 97/14956
describes a method and apparatus wherein a detection

15 apparatusiis 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 retated abeut 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 con 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 liguid 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



wi th product and inmages of at |east a part of the content of the packaging
are recorded for a predetermned tine by imge recording neaggg whejogi 0 the
obtained inmage information is 11 MAY 2006 WO 03/042672 PCT/ ?0074 2

anal ysed f | tion indicating the presence of undesir icles,
and a partqu(P&gk?gdiation has a frequency falling mﬁthiﬁgﬂﬂgﬁgﬁ&#gred_

range. At least a part of the radiation preferably has a 5 frequency falling
within the infrared range. A nunber of <Zadvantages are achi eved by making
use of radiation in the infrared range. One advantage that is achieved is
that bott Paslukieehfar el R riGsEr LPdE Fahspar it REEFeRICS0 Che 1P PRdEERSed,

such as botLles daunoedaby SA-CRld ede’ SEUELENG el DAtEhosnel

non- homogeneous gl ass such ‘as the known Coca- " bottles, bottles with a
dar k- col oufed lirquirdthiodues ,infrelrgdi vahget hi ck-wal | ed bottles, bottles with

a product in i r_i a i hGl,e re mxed, or for
i nst ance decorggegggggp?i %@gqggF%gegggggg%égl%gﬂgg%%ga §§§1§ means of a
"s|l eeve"s Cakouredy foilimstwinderblthe bofthesd faorge.i Ashamberfof m xed

drinks, can alsg be checke bet%f% usig% infr%%gd r ditatior.lh %ﬁnce t he
radi ati on PSVPELEIEENETTi ST S K IPEABR &F i FEEFFATEPENt Mot "the gl ass.
The st at ed jprehkeds ruhyb. Virsd tldvanitght aretaveigtad aasdmiehtaatpossi ble 20
with infrared radiation. A further advantage is that a | ower radiation

gener at i ng P&k S ¥hieRuiFed YudCEtRE R gREr2rHe Gy PeF8 PBf infrared

radiation. ;ThecaREAL i BAcRI Akt Qfes HRRaKALI B) | Q- SAULELYschengs, LEDs, can
hereby for instance take a smaller form This has the advantage that, when

for 25 lithskantéeshelr aanakemrrsanicedlare apphixd ihe dnedrr 6asercosyStemto
be further desqribed berginbalipw Lh&-t8i8hred 1iquid product,

relatively thick-walled bottles, bottles with a product in
which for instance yeast or fruit particles are mixed, or for
instance decorated or printed bottles or bottles packed by
15 means of a "sleeve"., Coloured, for instance blue beottles, 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
dieameter of the carrocusel system can become smaller because
the individual light sources can take a smaller form. It is
also possible to apply radiatiocn sources with different
30 wavelengths, since fewer radiation sources of the same
wavelength are regquired. 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



di aneter of the carrousel system can becone snaller because the individual

| i ght sources can take a smaller form It is also possible t
radi ati on sources with different 30 wavel engt hs, since fewer f]agf‘ghigﬂﬁ

sources of wheos@bae:2 wavel ength are required. Two or nore dj

wavel engt hs can hereby be applied in nmounting brackets of dft)é{érﬁfé(ﬁ@gg&y
known format. An advantage hereof is that a specific mx of 11 MAY 2006 WO
03/ 042672 PCT/ NLO2/ 00749 3 frequencies can for instance be used for a
specific bottle-groduct conbi nati on. #n a félréher enbodi_nent a distinction
i s made bet"WEGHETFHESr FAL| UF relHe g P6 Pardited wheChthGr mal Iy form part

of 5 the pieduetpapdutnf esmminionel ating to the undesired particles. For
instance in the above nentioned fruit juices or beer with secondary

fermentation i ANt RefBEERPE, cHRAINSNGdECESS bUAPTi e Ifafddsl PREFEPRI es such as
fruit pulp i%?}?or)ﬁgﬂsi_gnpféié@ir?gg dd pAddk bk 08 F10i RPSRIAM 1yndeshr pble JP

particles. e application of” the nethod according to this enbodiment makes
a distirfkctitbe berdeeh thedsnfugiatdlsne rahatinmdesittabluedsgiredl es. |t hereby

becomes possi bl. at e e.pr C j ar . eX, etection
of undesi r%%r%g%%lgél £§¥ %&é#%h Ilplbggga%}:sé?g/g\?ﬁ%%llaoé%.dc%ggkgf &Irl?%eeérj aspect
of the presenteenventhosecaiddms fiegmantatppariat ushd drotpéef otheng

measurenents gn full packagings of a igui d praduct,. conpri sing: -rotatidn
means f or P5P§PF%§ tH ffa%‘gar@gcﬁlgta(}npiatrgl%%s %&cﬁjs afsorfrélégPPH ptﬁre packagi ng
W th cont egkakhit paatiolediing adltivvierenpossdoppinagsieansef or stopping the
rotati%% O;agggcles. The application of the method according to this
empodiment makes a distinction between these desirable and
undesirable particles. It hereby becomes possible that even
these preoducts, 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
axls for setting the packaging with content into a rotating

Zb 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.



packagi ng, -radiating nmeans for irradiating the packaging, -inmage recording
means for making inmage recordings of at 25 least a part of thejg9Mgpgt of
t he packagi ng, -transm ssion nmeans for transmtting the image recordi ngs

fromthe regordi nmeans to i mage anal ysi s neans, -inage a hSodRans for
anal ysi ng i‘grﬁé’gfo‘ﬂgpor mation of the imge recordings for t%glrﬁ‘g?q) ability of

information 30 relating to the presence of undesired particles. According to
a preferred enbodinent at |east a part f the radiation has a frequency
falling wwthin the infrared range. Hereby the above stated advantages can
be achi eved. 1In NAYIZIGE LeAOUBPOURETR PET/MNS02 6074928106 H'§Fef err ed

enbodi nent _the, J Qo ATRKI 0e. % % od £ AYS THAMPEL S8 A idpast one

canera. The irradiating” neans er conprise at [east one nounting
bracket coemrs sfuigteplamality af lealtatdron womtdéeyg suebkaks LEDs. For 5 the

use of LEDs in_the ran of .the visible light, r cifi y Jight with
vavel engt R0 S5 mnaeeresy ShorRbidliosiRhR ekl b8 Y ibince
known feonthdeugpeildi catDsonn ohei nhpgoats orted viatiedt apphtcatoomn WO 00/ 77499.

A preferred enpodi nent conpris radi atjn a ich 10 are at 'l east
Dartral |y SHECHDH O TR Mgt AAVATT AT I ia SO BP RAGE e Al 4G n € he
infrared rangsunAhadwaniage ief fothissedahadi i ifsohhabespasiidation

conbi nations of radiation wth a plurality of wavel eﬁgt hs can be applied

which are °EutREBIR HiRnadp@etrPt prottict it KiIgyi%g 'ddmBi nat i ons. . Using 15
an apparatus ag Reoaddidig di®obilinsn NMbash FENYs SWeRtiagnhbaaki enscican be

readily defined by experinentation. In a further preferred enbodi nent the
transm-8si 8pe npaneast partially suitable for emitting radiation with a
wavelength falling in the infrared range. An advantage of |
this embodiment is that specific combinations of radiation
with a plurality of wavelengths 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 experimentaticn.

In a further preferred embodiment the transmission means
comprise means for making use of a communication protocol. A
very suitable protococl for this purpose is the so-called

20 FireWire or IEEE 13%4. This protocol is for instance suitable
since 1t is for instance intended for end user eqguipment. The
application of different communication protoceols, such as for
instance Ethernet or a faster version of a similar usable
protocol, can however also be seriously envisaged.

25 It is particularly advantagecus 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



conprise nmeans for maki ng use of a comrunication protocol. A very suitable

protocol for this purpose is the so-called 20 FireWre or IEEIE”@IC;\? (}(E‘is
protocol is for instance suitable since it is for instance inten ea or end

user equi pPrgRtoss %@ application of different communicationRhql9sPhs, such
as for instance t%er net or a faster version of a simlar usable protocol,

can however also be seriously envisaged. 25 It is particularly advantageous
i f two-way communication is possible bétween the inmage recordi ng neans and
the image analysis neans. It hereby becones possible to nmake the canera
settings, 3uth @8 foF §iRt a566 3Papht agin oS SEASTEPOFt ¥ Thj ust abl e

remtel y af&&@goﬁ?@pstms sl WakeagThiSads dilfhe 30l ASLADCE, PEACHH LAl for
specifically ndbdifying such settings to a bottle-product combination that
has to be pewcessederadheta four thehtprefesy d¢ émsodrmentizhecdiewmter of the

radi ati ng r unti ackef, 1S, he .r 2006 WO
03/ 042672 Wiﬁ‘gz%%%g%s%?%tg% 85%% ##}Sg’éﬁ?hgﬁg%g{n%ékéwg‘s%?ﬁ bed in
the fobegohaigreddhisenms thuetabdeaptaberntdtht t he di anmeter of the nounting
bracket for lightin CE}{I berteg% sa %[g.ti%z(ﬁm%rnte\égg Cgmalcl)l er.thatftt]g di anet er
of the packagihg or” Hott9%e Ponwhl ¢ N R Ls GPEnERTPRTEY B PerfSi ned. 1n
a further predestied ardodunmert the cadjxosirg mrzak thevatisguency spectrum of

the radiating nmeans i s var,i.abl dj ust abl e dependi ng,_on t he packagi ng
and/ or the® %ﬂ‘h‘%?rie Icfepernéldinﬁt %Bn%‘é%)uﬁ’% gdPgLéﬁggﬁfch? a%l}r'%‘f‘%ﬁ' i'th a
di fferent dQqvavedengidrcdseoar tapgesiim e aMauAt Whgh bs agketerone

wavel ength or a plurality of wavel engths can be switched on - sinultaneously.
The appPi cadvoheitars airraaverenyt Fke iy e ndoptpfkeld $e# a specific

conbi nat i op; 9L 1 PACKAN NG @Mdrality of wavelengths can be switched on
simultanecusly. The application of several wavelengths can be
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 carrousél 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 previous 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 mouniing brackets was hereby



product. 15 In a further enbodi nent a carrousel apparatus conprises a
nunber of measuring apparatuses as described above. The careug’l 2¢06
provided with first transfer neans for transferring packagings froma

transport |p&eshpsine carrousel and second transfer neansplgfnilosanss erring
20 packagi ngs ?romthe carrousel to the transport line after performng of
t he nmeasurenents. Advantages of the use of the carrousel are already known.
Advant ages of the carrousel with neasuring apparatus according to the
present invention are described in the foregoing, which will be further

el uci dat ed regBinedei pbel WeciHe PaPrsisal appRidatars pref éPgbPYeEshbri ses

stationary ; i rradiat ing, Jeans §Qkysidelurhpal b it RACK3GIRAS rbinthgg

co-rotatable nmeasuring apparatus as they pass the irradiating neans. In the
known car r buselkeandoirnomndes camrardusekpadcopdi higp B Paag kelte theeviigasof

embodi ment . €051 gt 8410 | UMNAKNATBANS AL SuRIAVIded hon fagh of the
measuri ng apparatuses for ‘each ~co-rotating bottle. prurality ot for

i nst ance 3Gotialtliugi hatthegs efenmerithe andepante ndubimac kKétes pward cepébyhd 1 MAY
2006 WO 03/ 042672 PCI/ NLO2/ 00749 6tr e%ui fled %n acf‘pengci fic %Eu%%t iacal

enbodi ment "CATERBBreset® THVERTTSAEnere At P OVITEES > 57 % nét ance twel ve
mounti ng BragketsnamnbeneosetHEdt-ishapedrovsnt s npdu=ackst, thatsire of for

i nstance twel ve nounting brackets which only illuminate 5 rotating bottles
from the uf@&rSiPdeldlirfny H¥ iCG&SGFuFFégnnaefég[Ehéiﬁeﬁﬁe PRI'§Ifor instance

has the adwappagesothhe anosiBildLLraunbes BEcéml alin@ c3QuUr ces i s necessary,
that the carrousel has a sinpler construction and that the power supply

for theéhounti A§rbhackedanadifes feafpyrep. and details of the present

invention will be elucidated on the basis of the following
description of preferred embodiments thereof, with reference
fo 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 carrcusel measuring
system according to an embodiment of the present invention;
20 - fig. 5 is a schematic side view of a further embodiment of
a carrcousel 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.



10 Further advantages, features and details of the present invention wll
be el ucidated on the basis of the follow ng description of RyejRK Bfbs
enbodi ments thereof, with reference to the annexed draw ngs, in which: -
fig. 1 is auwgrigRbic view of a neasuring apparatus 15 achrTg.erhgmmgthe

present invention; - fig. 2 is a cross-sectional view of detail Il of fig.
1; - fig. 3 is atop view of detail Il1l_of fig. 2; - fig. 4 is a schematic
top view of a carrousel measuring system according to an embodi ment of the
present invention; 20 - fig. 5 1is a schematic side view of a further

embodi ment of & &PLHHEE 1%y§?%ﬁ‘n1 has g dgaBRbRE A il 5T % ™Fur t her
enbodi ment pf; & deldinkaaf nathg wahadi nent cef ahbg: B nbesr dett! €oB (fig.

1) is clanped in each case between 25 a ring 1 and a head 2 and rotated

rapi dly andPsitssiqeetitiyliedechi etatldtr Bigha thbe oPPS) 1Mhi ¢he S&Gdpl ed to head
2 via a geglj JF‘%'E%”&;%%‘HQ”&@;H&#%@ &anﬂc@rgd deat Zark therefore

nmounted rotatably relative to a franme 6. In each case as soon as the bottle
i s decel @rax%ldatwegﬁm Bshprejret B |0 wa@rha aopregmt’ sour dé iz ipnederhedbott! e

and the musiEn S, RESELELE CANAMNALGALD Lo liguidprg (ransmted to

an inmage processing s atl on canera erein they can be
made vi si bl e orrtee seveérngtih b<yf alrp'inms@agm. lids mytzcmecam 03/ 042672

PCT/ NLO2/ 0 7497Th openj 1hsad|a ter of ,.45- vvhlle
the head ha¥ 'S 5‘%’ “?h?b@; a%%o ?[ N R BFer eﬁrI’bOJdel& Fgmm en
| 'i ght througiyithissuepesi alg;tth@dﬁmaﬂn bpawmanom hentnaa:rmjmosuntnuahed at a

Fc)ler]'E 2p(r:e a gefzeS:r-a?Bly betwégljla%vemg %nd %%sl ng 12 of light source 7. In this

The mounting bracket can take & very compact form through
the use of infrared LEDs. A diameter of 5-11 centimetres
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.

Z5 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 cof translucent material, preferably of
hard and scratch-resistant material, whereby light source 7

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

intensity of the light source. Because the window 1is



enbodi nent the focal length f amounts to about 185 mm The wavel engt h of
infrared light lies in the range between about 600 and 60001 NMAY 20086
preferred enbodi nent the |ight sources emt radiation between 700 nm and
1000 nnlanqN %9 ﬁhﬁferably bet ween 700 nm and 800 nm The ppyRL NG Hr acket
can take a very conpact formthrough the use of infrared LEDs. A dianeter
of 5-11 centinetres hereby becones possible. This is possible since the
intensity of infrared light is greater §n this application than the 15
intensity of visible Iight. The result hereof is that, despite the use of

smal | er tﬂﬂﬁﬁﬁiaBﬂacRé?§Eda?%Lﬁf%%ﬁﬁ%ﬁ? igpifalths ed 5198 o6 8 ect

undesired pardiscliag thEPewaIK(MB%Hg al beh® [RSOMENIHEEd tihatcdrheedi aneter of
the illumnating freans is smaller than the diameter of the 20 | argest

bottl e procasddd eadt RECRAFFOUBEangd a future preferred enmbodi ment there
nmay even be a %!@ﬂ% SF@E¥%££&féﬁbddl%kgﬂc?fégd'§¥“%‘%éfge(%d%b%rcgk(or even

smal l er), mher S casi ng can or partially omtted. 25
Al t houghd i tLEDs @dncenvabbepm)sdffa've?rffh@@asl@nhgal@@tkfe Placaranlrcgd énsa for

instance using A fhat Fresnel LeNs.oie cLigblysourse . (1d g2 lg provi ded

in the presé’ Tbodi ment - With & sl'ucent nateri al,
preferably Tfe Ifmasdhand sceaslh-«esi sam@ae irat ere abrdavheriebyadrightiesolirce 7
30 is extrenely robust. The casing is further provided with an inclining
upper wal | 243whereby noi sture and/or dirt in an industrial environnent
wi Il not adver g8l yaaf becfuibger isdansifiy.of, t hegl ight SfentBegause the
w ndow is 11 NAY 2006 WO 03/ 042672 PCT/NL02/00749 8
10 of LED 31, 33 are applied. These LEDs have a different .
wavelength. It hereby becomes possible to emit light of two
different wavelengths using one mounting bracket. It is
possible to apply several different LEDs in one mounting
bracket. _
15 In a further embodiment (not shown) the mounting bracket
is provided with. control means for varying the light
intensity of the LEDs. A very llght bottle can hereby be
irradiated using one mounting bracket. It is also possible
fer instance to illuminate relatively thick or dark bhottles
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
gapacities, 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



preferably placed in a surface inside the outer edge of the inclining upper

wal I using a seal (not shown), it can be easily and properly;6ha§"8fe | N
this preferred enmbodinent (fig. 3) a large nunber of 5 LEDs 31, ?h t he

pr esent enbagl bout 350, are placed in a spherical hqgl wher eby
a focussing aé)ig% is obtained. The LEDs have a snall exi? gﬁgpg&Pﬁ)the
order of magnitude of 1 -6 . As can be further seen (fig. 2, fig. 3),
different types 10 of LED 31, 33 are applied. These LEDs have a different
wavel ength. It hereby becones possible to emt light of two different

wavel engt hdigsthiprome rmoanem Ag Bhatkés . entodigiengossicbbesed 4pply several

di fferent in o .QHEQIL g .5 dn,a r i ment (not
shown) thekﬁﬁﬁﬁ%gﬁﬁngac efl&igeg%§§¥§% wﬁfhgaéoﬁﬁrggghegﬁg %r varying the
light intdasetyiaf uhas EDs. bAtvéry brghtotsdted, e stapphdr ebyl lreindreadi at ed

usi ng one noynting bracket,. 1t .is .also,_ possible. for_instance to illumnate

rel ativel yaf‘ﬁi (e red:graks ﬁlc?tstclré‘ge?olﬁyt}\gear%rﬁgotlﬁg‘i ﬁ?énéﬁf@,pli“fpoosreder to

ensure an ekhtchenire detredlyednatDehéel emtitoyypes ehebofihhe caslher eby be

processed very flexibly usingpa4gete tion,aggaratus with fixedly @ nounted
e

brackets. PP3{EI91F tHeFAFEEEE oPEEP R 1418 “GTBERF B2 P AR BN Yy 4kavel engt h

conbi nati opnfer o} tHes Welkh Rabhkestaéd 25 BhabaGkebkrShECE, 4SUCh as bottles
with "scuffing", the known "Coca-Cola" bottles with non-honbgeneous,
| i ght - tranSATEPRIRY) Lapacrerss, oshbetertomstisirc kel thhet | Bett ki t4a8s with a

product coptaipl Nk ¥east suchastdebei MNed ey RRg gl rBE8Ed1QYs L0t tlees
decorated by neans of for instance a print or a 38 sleeve. A plurality of

t he detléct nade applrzs Udes bottileguieate the gygirrugdelnagadet ecti on system 40
(fig. 4 MhiChCéfEéﬁggy Q§ 4Q shown in the embodiment of figure 5

without co-rotating mounting brackets for lighting. In this
embodiment a segment-shaped mounting bracket 45 is placed on
the underside of the carrousel. This mounting bracket

15 illuminates the bottlies from the underside, precisely at the
part where the cameras for making the image recordings are
placed. The advantage of this arzangement 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 directicn 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.



conveyor belt 41 in which bottles, are supplied in the 11 MAY 2006 WO
03/ 042672 PCT/ NLO2/ 00749 9 direction of arrow A. In this ean?] Mg@t 006
carrousel 42 corrprlses thirty-six detection units 44. In eac %1

detection LWb #Eﬁ bottles are rotated, stopped, illum najedniangh-fseasured
as described in e foregoing. For this purpose 5 caneras are arranged at

the location of the final twelve positions of carrousel 42 before

di scharge-transfer unit 48. Once they fave been transferred from conveyor
belt 41 to carrousel 42 by nmeans of feed-transfer unit 43, bottles can
hereby be rot sdewbraigiostoppeduahber hasnardgefr éb@rﬂtﬂ@@ntaimb@ltli@nrmde before

the bottle Ieav e ca r S i o)
enbodi nment %18? ?On l?rcte% % v%l tﬁ%g%’ ggﬂé‘ﬂieart ?ﬁg ﬁguﬁ%l néa b?ajc?:g éfmg(# | ghtl ng.
In this ebpademtofa as egmertishapedtmeumbmngnbratket dbotcscepl aced on the

underside gf the carrouse Thi s unt i bracket 15_ L1 1 pm nates the bottles
fromthe uﬁﬂ&%ﬂféﬁhﬁrrgc|l§elf)?ralmgﬁ%ncep§ﬁ'r‘e\gxﬁéﬁeofh?%%nt?%@ #8t maki ng the
i mage recordiagsady GerloIced. tﬂihefa@lwamtagereﬁstb'rSmaﬁéap@mwue iy a sinpler
construction of the carrousel gmsnt part 45 can optionally be subdivided

into sub- sEEhEMISNATdhdRASI RTPFGETE B AF 26T h8YahthgetRar v Fhat t he

sub- segmeny;st g ane e gt ailgde hadependently. Sub-segments can further for
instance be replaced independently of each other. Segment part 45 is

provi ded with % EDE st 2oRewARtiANsPHid &vsvaRnaFcasdihe taoditi ng bracket of

figure 3. Ascs&an iifydiie odi 18CELIR Ofe tﬂqﬁﬁga&@v&beoﬁvfl@ii ngfracket
preferably takes a curved formin simlar manner as in figure 2, for the

pur poséClof cdoces sibggkerthe Ini ghenFpafdnt diotséerohhef £ hbipptidweovi ng above
the mount jng brackel -« P4aNL3 MRYALT O Lracket s 6ANsLLKEW &8¢ Of pasis

of visible light. An embodiment based on the present
invention which makes use of infrared light provides the
option of checking the f£illing 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 soluticn is very expensive and, in view
cf 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



provided with a focussing closure such as closure 21 of 30 figure 2. An
alternative to segnent part 45 is the segnent part shown in11‘1il‘tq?_,]“"{ez(ﬁ,6
Situated herein are nounting brackets 46 which are simlar to ose of
figure 3. T, ages of the enbodinment of figure 3 and figure 5 are

her eby conb‘?ﬁég’.“’%? MAY 2006 WD 03/ 042672 PCT/ NL02/ 00749 “fd™MAY8Y& ng to a
further aspect of the present invention, the connection between conputer 10
and canera 8 is enbodied by neans of aiconnection with a conmunication
protocol. Envisaged here is for instance FireWre or |EEE 1394. An 5

advant age betrrepfratharheleffaseddayatis ansflewingdel poss) bhetioyn dhiel s st andar d.
This protocol can be fitted intg‘%het§ysgen1 m%th relatiwfly sinpl e
hardware. 2°FRfF tHer AGH FERYI BROGH & Sy ife iPRcREr A HY*I% T he present
invention is that the filling level of full bottles 10 can be checked. in
transparent bottles the filling | evel could be detected by neans of a
detection systemon the basis of visible light. An enbodi nent based on the
present invention which makes use of infrared |light provides the option of
checking the filling Il evel in non-transparent 15 bottles such as printed
bottles, or a bottle packed for instance using a sleeve. The filling |evel
of such bottles has been checked according to the prior art using
X-radiation. Such a solution is very expensive and, in view of the nature
of X-radiation, requires structural and 20 organi zati onal neasures which are
unnecessary for making use of the present invention. The above descri bed
apparatuses are able to determ ne very precisely the presence of foreign
particles such as glass particles. Particularly in the case of particles of
a



25 size which are harnful to health, as defined by institutions such as the
FDA in the United States of Anerica and the Health Protectio? E&g&ﬁ@ %n
Canada,' these apparatus provide very good results, even in h‘ ¥ 40P
trials. The above described fine-adjustnent to be established
experinmental ly 30 subject to specific product-packagi ng conbi nati ons can
result in inprovenent within the scopd2of this invention. The present
invention is not limted to the above described preferred enbodi nent
thereof, the rights sought 11 MAY 2006 WO 03/ 042672 PCT/ NLO2/ 00749 11 being
rat her defined by the following clains, within the scope of which many
nodi fi cati ons can be envisaged. |11 MAY 2006 12 CLAIMS 1. Apparatus for
perform ng nmeasurenents on full packagings of a |iquid. product,
conprising: - rotation neans for rotating the packaging on its own axis for
setting the packaging with content into a. 10 rotating novenent, - stopping
means for stopping the rotation of therpaekagi ng, radiating nmeans for
|rrad|at|ng t he packagi ng, inmage recordlng means for maki ng i mage
recordrngs 15 of at least a part of the content of the packaging, -

transm ssion nmeans fqrplglm%%t%wgpébgomagg mEQEQEg'mQQL%ef rlomAfye; recordi ng
nmeans to |rragT anal ysi's neans, inmage anal ysis neans for anal ysing imge
=1

i nf or mat i BAC H%ﬁgqna@earéC@ﬁ@ﬁn@SO@QEtth@oavéﬂﬁabgl|ty of 20 information
relating to the pte%ﬁﬂﬁ?tf31uﬂg§§érf9xp§5£agkﬁ§ the packaging on its
own axis for setting the packaging with content into a
10 zrotzting movement,
- stopping means for stopping the rotation of the
packaging,
-~ radiating means For irradiating the packaging,
- imege recording means for making image recordings
15 of at least a part of the ceontent of the packaging,
- transmission means for transmitting the image
recordings from the recording means to imags analysis means,
- image analysis means for analysing image
information of the imége recordings for the availlability of
20 information relating to the presence of undegired particles,
- a carroussl apparatus comprising at least the
rotation means and the stopping means whereby the radiating
means comprise a stabtionary mounting bracket.
2. Apparatus ag cleimed in claim 1, wherein the image
25 analysisz means comprise means for distingulishing between
information relating to particles which neormally form part of
the product znd information relating to the undesired
particler. '

3. Apparatus as clalmed in claim 1 or 2, wherein the

L=}
0

radiating means comprise one or more first radiztion souxce
which are suiteble for emittine radiation with a first
wavelength and &t least second radizticn sources which are

suitable for emitting rzdlation with a second wavelength.



- a carrousel apparatus conprising at |east the rotation neans anal the

st oppi ng neans whereby the radiating neans conprise a stationary nounting
bracket. 2. Apparatus as clained in claiml, wherein the inagé1 é‘%ﬂ@ﬁysis
means Conprise neans for distinguishing between information relating to
particles which normally formpart of the product and information rel ating
to the undesired particles. Apparatus B8s clainmed in claimJ. or 2, wherein
the 30 radiating nmeans conprise one or nore first radiation sources which
are suitable for emtting radiation Wth a first wavel ength and at | east
second radi ation sources which are suitable for emtting radiation wth a
second wavel ength., 1%1NA¥“%QQ§ JgcAT‘ﬁﬂgﬁr%Eugpgscplﬂ&ngdcﬁntqgecgkﬁagre of
the claims a-1, wWher &7 the transm sSion means conprise means for
conmuni cati-@n byareans wofe & commid €ati onzgr ot ocobr i o tihenspurpose of
transmtting not only inmage information but also, 5 igfqrnaﬁi%n_jog

adj ust i ngCPREVFrEgs T8t sraitf e dhs F r OB O it PhePaRarySits rgans'® 5.
Appar at us;asyelsal PRd dik o)t dse WReE edam 4 WornNay 1 6eAmuALcati @t S 1pessi bl e.
6. Apparatus as clained in one or nore of the clains, 10 1-5, wherein the
di anetér onfeREacadiratiTiy HERSEBIY a- Mot $hg” DEFaEReT St REPEST TS Ml | er
than el evgn_centinetres,;, and preferably not or only a little larger than
the diameter “of the packaging to he analysed. 7. Apparatus as clained in
one or nore of thé .claipmratie las 6;lcompt i s ngldhtefsi vecenty clwareans f or
vari abl e _adjustnent. of .the int ity of the -radiating neans depending on
t he packagFhg andFor The produet- <"

6. Apparatus asg claimed in cne or more of the claims
10 21-5, wherein the diameter of the radisting mesns or a
nounting bracket thereof ig smaller than eleven centimetres,
and preferably not or ondyv a little larger than the diameter
of the packaging to be analysed.
7. Apparatus as clezimed in cne or more of the claims
15 1-6, comprising intensity control means for variable
adjustment of the intensity of the radiating means depending
on the packaging and/or the product.
8. Apparatus as claimed in one oi more of the claims
1~-7, comprising contrelling means for constructing the
20 frecuency spectrum of the radiatiﬁg means depending on the
packaging and/or rthe product.
. Rpparatug as olaimed in one or wore of the claims
1-7, in which the radiating means are at least partly

suitable for emitting radiation with a wavelength falling

2% within the infrared range.
10. Cerrousel ag claimed in one or wmore of the claims
1-92, wherein the gtaticnaryv ilrradiating means comprice a
nurber of mounting brackets similar to those accerding to
claims 1-8.
20 11. Cerroucsel as claimed in one or more of the claims

t

1-10, wherein the ilrradiating means comprice a plurality of

light scurces.



8. Apparatus as clained in one or nore of the clains 1-7, conprising
controlling neans for constructing the 20 frequency spectrumquMéqu 006
radi ati ng means dependi ng on the packagi ng and/or the product. 9. %\ppar at us
as claimed in one or nore of the claims 1-7, in which the radiating neans
are at least partly suitable for emtting radiation with a wavel ength
falling 25 within the infrared range.140. Carrousel as clainmed in one or
nore of the clains 1-9, wherein the stationary irradiating neans conprise a
nunber of nounting brackets simlar to those according to clains 1-B. 30
11. Carrousel as clained in one or, nore of the clains 1-10, wherein the
irradi ati ng means_conprise a plurality of 1ight sources, 11 MAY 2006 14 12
, Carrcusel as claf med® ¥ hCORE L oFZnmbré-6f=t He &R& ms” ™399, Snel'8i A1 81 TF er ent
types of -light souree,can-emi-tn:r adiati or aofiac different-freguency

rediation of a different freguency.



