18 February 2005 WO 02/ 16892 ON- LI NE COLOR MEASURMENT SYSTEI\{IS%W
PRODUCT BACKGROUND OF THE | NVENTI ON PCT/ USO1/ 19416 The invention relates to
a col or neasurenment systemand nore particularly to a col or nmeasurenent
system for col ar nmeasurenent of cooled product after the product has been
ext ruded by Yho28%8%2usi on nmechanism I n the manufacturing BET/ESHEMIGt eri al s,
for exanple, polyneric 5 materials, the product undergoes several

manuf act uri ng processes before the final product is created. These
processes can be perforned in one processing area or at several processing

areas. In either case, [ rocess to process,
or the product is trans%ﬁ@?@éRmémﬁiﬁ{ﬁﬁrp ition, at the
final processing area the productOOBRDBPRODUCEI | nto vari ous shapes and
sizes. Typically, 10 the novenent and final formng of the product is
acconplished by extruding the material through a conduit. Heating the
product so thickdrODNAYE trifd G ar to a liquid facilitates the
extrusion of the product through the conduit. Many processes, especially
the finishing process ﬁgﬂ_form ng, desire to' identify or measure the

col or of the cool ed prRfultenlsy Elatesyéhe £olet amegsnrement; sysiepn8ud dRIAt i s

desired for, pad@ilgrlPidéolétthei8iremeRlsPéteth ForDidr MeaSlrBhSnt ¥ cbi& PoBGESS
determ ni ng tﬁB% of the product and sorting the product” wever,

ual it
t he heated dﬂ% m@‘é?#?‘?é\?%“%i‘“&lﬁ?‘*‘éﬂé‘rﬁ“@%@bmﬂthﬂ&!ﬁmt he cool ed product. In
one exanple, color of the product is identified and neasured by directing
a sanple of the produdh the BanuByepaig & 6éhe Nndtétiald)efof QREMbl, PblyREHE
extruders The Tsa.rrrltgl of é{‘}? %‘;r)duct that is_20 directed throu%kql t he bypass
section s cUPFEEPeleRC B‘E 200 SCEFY AURChuBRE Procgsses bptore Hgelingher at or
manual |y suppiodes if biapdr These PocetRe A0 PeEHRBP e Sndpideisihg tfa£«‘:21ft>1'|at

spect rophot onet ey where the c%l1 or, is neasured. This process of color
measur enent SeYeral processing areas. either case, the product is transported from process to

process, or the product is transported to a finishing area. In addition, at the final
processing area the product can be formed into various shapes and sizes. Typically,

10 the movement and final forming of the product is accomplished by exiruding the
material through a conduit. Heating the product so that the product flows similar to a
liquid facilitates the extrusion of the product through the conduit.

Many processes, especially the finishing process and forming, desire to

identify or measure the color of the cooled product, Color identification and

15 measurement is desired for, among other things, determining the state of the process,
determining the quality of the product and sorting the product. However, the heated
product can have a different color than the cooled product. In one example, color of

the product is identified and measured by directing a sample of the product to a

bypass section in the conduit or main extruder. The sample of the product that is

20 directed through the bypass section is collected by an operator and is allowed to cool.
The operator manually supplies the portion of the cooled sampled product to a
specirophotometer where the color is measured. This process of color measurement

and identification is time consuming and, therefore, increases the manufacturing time

of the product which in turn increase the costs associated with manufacturing,



and identification is time consumng and, therefore, increagg¥ebAfiry 2005
manufacturing time of the product which in tun increase the costs
associated with nmanufacturing. -1 18 February 2005 Therefore, there is a
desire for an optical color sensor that provides in situ color mneasurenent
of a cool ed product that automatically takes a sanple of the product,
expedi tes sanple cool tinme and provides information relating to the

product for _analysis. BRI EF. SUVWARY OF THE | NVENTI ON Accordi ng to one.
aspect of tIhereioissisre isidasire dor an priical reloppenspridat provisies im ST colef or sensor

for suppl yin@é&sﬁﬂeﬁﬂ%ht LP fcﬁ&%&é@ﬁ@@&ttﬂ%%ﬁ{on{a%%@g't es ”E%ﬁﬁléf‘e”%?tt?@f

product after coolihg, the pr beirng extru rom a I n extruder
having a hy@phss ageditansanigle cool timeeariopavides NafsrmadoP relating to ahdiousi ng
having an interior portion, the housing, the housing positioned proxinate
to the byp&sdustforppysidd directing product fromthe bypass section into
the internal portion; a receptacle connected to the housing and positioned

in the int R YF SEMMAR PO ﬁﬂ@ﬁqv\%@-ﬁm hol di ng the product being

directed into the interior portion rein the product cools while being
held on the receptacle; a |light source connected to the housing for
suppl yi ng 1Agbrdingta hee aspost pbtheppres¢nd rinventiphetherutsi prgvidad langtn-linecei ver

ntortor pe?E SiphEr o8l b Beclp B AR iy bRy 7"

| i ght bei ngradmpphftadobbng,the paact b ettondet] drorh armmmaxtmderdhaving £ol or of

th | ed duct.in_the jnteri tion. of the .h ing. I
exerpl ary SHBBATEIN 5 PR p91er teape CommSig: 20 B8 PRUEE BT i ng

light to apspRe! tHRHWEREEHRhuEAE poBEsHEESokeate @ tHe BhasoRkesh Midduct . The
product is extruded froma pain extruder having a bypass section. The

on-line cdftsstingeproduct danipthe bypass Reriionrigiontieiipsmal PeFigPe AtEeiPtIsloxi mate to
;23 %gag ; é:cr)lﬁf‘e%{eid‘w 1R RoURENY 1 it RREA i@k i or P6itiBR bF tHithoukihg thPP POrtion
holding the product being directed into the interior portion wherein the product
cools while being held on the receptacle; a light source connected to the housing
for supplying light to the interior portion of the housing; a light receiver connect
to the housing for capturing light from the light source in the interior portion that
is affected by the cooled product, the captured light being supplied to the
spectrophotometer for measuring the color of the cooled product in the interior

portion of the housing.

In one exemplary embodiment, an on-line color sensor is provided for supplying
light to a spectrophotometer that measures the color of cooled product. The
product is extruded from a main extruder having a bypass section. The on-line
color sensor comprises a housing having a top portion proximate to the bypass
section and having an open bottom. The housing, the top portion and the open
bottom define an internal portion. A funnel is positioned in the top portion and
directs product from the bypass section into the interior portion of the housing. A
cover hinge is connected to a top cover, a bottom cover and the housing. The
cover hinge is used when the top and bottom cover are moved to at least a first

position where the top cover covers the top portion and the funnel and where the

2



bottom define an internal portion. A funnel is positioned ingtHaBria®P2005
portion and directs product fromthe bypass section into the interlor
portion of the housing. A cover hinge is connected to a top cover, a

bott om cover and the housing. The cover hinge is used when the top and
bottom cover are noved to at least a first position where the top cover
covers the top portion and the funnel and where the 2 18 February 2005

bott om cover encl oses the gpen bottom of the housing. A receptacle is
connect ed boBomfoveensiasgs s Prgobpitemwddhg housHig. Anteeentasle Foronneticdr oxi mat e
to the funpel ! : ] [ fromthe
bypass sec?‘?c&lﬁ? Rgﬁ%hggﬁgg&sgﬁgg Qégﬁ%ﬁtgﬁméérgﬁ?%lagoﬂgpg%ghﬁ (E,(; ggiélr% }al d by the

recept acl e posidn. Jht recptack hdlds therpredict dededvedhi@orhabe bopsE sadtibnpandi des
light through the funpel into the  interjioQr_ portion of the housing. A light

f
recei ver i dicpideetigallewed feoqadprhilshsing keld by ke Boertarleco Vit saHee t he
spectr OphOtiéDES&?erctedTﬁaetﬂe't %EE cc{v%P%W gﬁ?ggpﬁigtﬁigﬂrg ¢ ghgf ROMLE o Ihght source

in the interior portion I's a product ei ng held
on t he receépedad gortidhef dedicnsing. Al lgght réceiven pptormected td He top peetr ophot onet er
and is used tp neasure the color of the cool ed %ﬁoduc,t in the _jnterior

portion of HhBORIASONE, aptkithe spyesephaiemeiqroEher ighireapivRicerntiigs light s 5

perspecti Ve aw 19t 90\G @E—%E"ﬁ 18@?%891'1 § &é&@%‘ R801A b duct
measur enment Osyste 18 IC:e ruarlyé%% WO g%?l%%gez PCTI ugoﬁlg 16 uI(—‘ji g. 2is a
per spect i vétmghdwrht | en vibewredeptaoke. e Thapkaptyredntimtit nisntsupgliedartoorthe i ne col or

sensor; Fig. 3 is a perspective view of another _exenp nbadi jrent of an
on-1ine coI%B‘fCtré‘_Bﬁ%tSP’;eteS ﬂgﬁ? i Eseﬁsto én??é}‘@ﬁg‘ét"f’ gof ?‘E&/\P%h"%%ff’ﬁ%ﬁd{l Hg‘!rE
exenpl ary enbed s%ién 8f theBousing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of one exemplary embodiment of an online color

measurement system;
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on-line color sensor; Fig. 5 is a perspective/cross-sectiongk pghRMrPhoeye
enbodi nent of a receptacle for use in an on-line color sensor; Fig. 6 is a
perspective view of one enbodi nent of a 10 preparation/cleani ng mechani sm
in a cleaning configuration; Fig. 7 is a perspective view of anot her

enbodi nent &%‘H’lﬁﬁfr’-epar ation/cl eani ng mechani smin a sanpPel/BPag¢at i on
configuration; and Fig. 8 is a perspective view of yet another enbodi nent
of a preparation/cleaning nechanismillustrating a transfornmation from a
cleaning 15 configuration to sanple preparation configuration. DETAILED
DESCRI PTI ON OF THE | NVE h n Fa. 1 .the manufacturi ng, of
certain materials, forﬁgg%(gr}bﬁg?pse Bﬁ‘\gézst‘:iﬁ%n%ang%ée %8?9%%8%‘1’ %IPFOa(#“g‘%Ei nto a
product 25 i iehorebnacohmisansext r uder 20 t hrough which the product 25 is
extruded. In one enbodi nent, the extrusion of the product 25 is provided
to nmove the product 25gitr9E al I r
enbodi ment, the extr ugli?lghg)gef QPﬁseﬂegﬁgf%jtlg‘? oggn@g%%gépltay}?%?on@%g%graﬁduct 25
i nto desired o8tlmpeclonsslsa] zes as part of a final or finishing process step.
Various manufacturing processes desire to use the color of the product 25
after the product 25 93 : | j 3 [ : i,cating
and/ or sorting.  Typi caﬂli‘lga,&?ﬁéé%ﬁ%dﬁ%?b%t ?xgbt%g{:%ngﬁ%rg e#lgg?lﬁe?%{fgﬁ

extrusi on t hCBUHARIALSCA¥INN ext ruder 20. The heated 25 product 25 depending
upon the material properties can have a different color than the cooled
product 140 (Fig. 2). fibes &f ®herspdchife/E0sectnal iewFaine Initodiitat 022 MY not
-3 18 February 20Q5_WD 02/ 16892 th/ USOL/ 19416 provi de an accurate

measur ement  S1°CRIAe fO5PE5inap opdiae 681 €BS9Br oduct 140 (Fig. 2). Therefore, in
one exenpl ary enbodi nent of the present invention, a color neasurenent
system 10 i s used to fRigi |6t &t ea cpakpdoivd heieweairfehnpr eibolin®at abgl 40

10 preparation/cleaning mechanism in a cleaning configuration;

Fig. 7 is a perspective view of another embodiment of a

preparation/cleaning mechanism in a sample preparation configuration; and

Fig. 8 is a perspective view of yet another embodiment of a
preparation/cleaning mechanism illustrating a transformation from a cleaning

15 configuration to sample preparation configuration.
DETAILED DESCRIPTION OF THE INVENTION

As shown in Fig. 1, the manufacturing of certain materials, for

example, plastics and polymeric materials, into a product 25 involves a main extruder -
20 through which the product 25 is exiruded. In one embodiment, the extrusion of the
product 25 is provided to move the product 25 from one location to another. In
20 another embodiment, the extrusion of the product 25 is used to form the product 25
into desired shapes and sizes as part of a final or finishing process step. Various
manufacturing processes desire to use the color of the product 25 after the product 25
has cooled to assist in manufacturing, fabricating and/or sorting. Typically, the
product 25 is heated to facilitate extrusion through the main extruder 20. The heated
25 product 25 depending upon the material properties can have a different color than the
cooled product 140 (Fig. 2). Therefore, the color of the heated product 25 may not
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determ ne the color of the cooled product 140 (Fig. 2) w thquipebR@H} 50030 an.
operator 5 to manually determine the color. In one enbodi nent as shown in
Fig. 1, a bypass section 30 is connected to the main extruder 20 of the
col or neasurenent system 10. An on-line color sensor 40 is positioned
proxi mate t¥AREYpass section 30. The on-line col or se?%"éf&s"&’@“i‘%cl udes a
sensor housing 50. In another enbodi nent, the sensor housing 10 50 i ncl udes
a top portion 56, a side portion 57 and a bottom portion 58 that define an
interior potion 100 (Fig. 2). A funnel 52 is located in the top portion 56
of the sensor housing 50. A housing opening 94 is provided in the side
portion 57 oPfrovide ananeste messweEment30 . thencglors of the cogled girodst 140 &iprBpar at i on
and cl eani ng ni: ' o] ] iNng .o i ng 94
and connect sTffiEg&gébrlggﬁﬁxgﬁ#%yegﬁ?oﬂgﬁ%?ggt%‘gt r EJ&E @ﬁéﬁloﬂo\?eg&gff | east
the surface Praprmsnt 9isteandl dd veedita daoiifath anopking the theated preduct2s iesd kocat ed in

the side porgd QiR i ' L.nge 6 |

connected to t‘ﬁlteEll seﬂﬁ‘gg? B{:‘Sﬁu@fg Eg‘ﬁ%dom %ﬁ'ltt (Ii)l%) ﬁ%’ezﬁ v@ﬁfég{%&gﬂggﬁ g?r?r%:%{/er 62
are coAnect ednangalbdetesminerthdréalgge 68. A cover side portion 61 al so connects
the top cover 60 and bottom cover 62. A cover actuator 64 is connected to

at. |l east the top covefy QﬁeZé?n%HnénP%sQ‘%&H%Cﬁ*ﬁ?ﬁ, I%gbgl% aisgctidﬁefb tp nove

the top cover 60 and the bottom cover 62 from at a I rst position
(Fig. 3) to @naedsa throwpin extrudari2f of the cojor appasuryment sygiers 1Ontfotombing | a

first recept@fdrGedsdr 0% soshiRAA Sk BREPHARE Byphdks se '@g@.p’f‘hgglgﬁﬂ@c&&e top
cover 60. As shown in Fig. 2, the first receptacle IS connected to a
| i ght sour cesenspp 4Qiinglydep @ senspr hasizg $8] dn FaptheTismbediownt theessagor otsing74 25
conpri g@s a 4gj | ; t oSt ' ' td dle 82
to a spect r%jp]%é(}%%errsr%tq g¢ 5%8‘.%6,4 aﬁepqo%&%g%% ?tg%ggﬁlﬁg)gﬁe@%{goﬂﬁﬁgﬁnéjm

spect r ophot of¥nerpotien 10¢ &ig.conAdemedpi2 sddcatedrin thedop ptrtidi A€ nf thaserstrown i n
Fig. 3, the ¢4k eqe . . . 0 C

posi 1 oned. SERTE A0t Avaafztpling 08 il HvgRP LAY BB, Porie Bfor  ang
the fiber opwougingihdAausly ®dGidofBarienstprepatatipn wideledningomedhenismtl@s e, portion

30 100 thr O%hexttéﬁﬁs T D e ﬁgusin'g ép%ning 94 and connects to a preparation/cleaning

15 actuator 92 that moves at least the surface preparation and cleaning mechanism 125.

A fan 54 is located in the side portion 57 of the sensor housing 50. A cover hinge 68
is connected to the sensor housinf;r 50. A top cover 60 and a bottom cover 62 are
connected to the cover hinge 68. A cover side portion 61 also connects the top cover
60 and bottom cover 62. A cover actuator 64 is connected to at least the top cover 60
20 and the bottom cover 62 and is used to move the top cover 60 and the bottom cover

62 from at least a first position (Fig. 3) to a second position (Figs. 1, 2 and 4).

In one embodiment, a first receptacle 72 and a second receptaclé 74
are provided on the top cover 60. As shown in Fig. 2, the first receptacle 72 is
connected to a light source 170 via fiber optic bundle 70. The second receptacle 74

25 comprises a light receiver 80 that is connected via fiber optic bundle 82 to a
spectrophotometer 160. A display 162 is connected to the spectrophotometer 160 via
connection 164. In one embodiment as shown in Fig. 3, the first receptacle 72 and the
second receptacle 74 are positioned such that when the top cover 60 is in the first
position, and the fiber optic bundles 70 and 82 optically view into the intérior portion

30 100 through the funnel 52,



18 February 2005 WO 02/16892 PCTI US01/ 19416 As discl osed abqg&zebpapPobhPn
of the product 25 that flow through the main extruder 20 is directed to
fl ow t hrough the bypass section 30, and the on-line color sensor 40 is
positioned proxi mate to the bypass section 30 of the nmain extruder 20. In
a preferred%@ﬂé@ﬁent, the main extruder 20 conprises a VWHEHEMP 5
extruder. The bypass section 30 is positioned such that any portion of the
product 25 that is extruded fromthe bypass section 30 is directed into
the funnel 52 which then directs the product 25 into the interior portion

or the bypase sect ton 28R o8 AlEn RS BrRA s shal HIcBrToNER Hehrow)
that is acti vetiedxtngles @) éxdiraviedrio tfloer thongh die Bpashectich03Q aad tet ondnef | ows
(v ouh the g s LAk 4 e e L BB i
flow via the 2uniela peferret ccntlodintant,ethe anain podrhden20l @Ompfisel he viessas housi ng

50. A regept 1 ositioned in.the.interior ortion 100 and is al so
posi t i ongd praegérlsc}?é't gh% %’F{%ﬁsese? |18 BHSIUINER, S‘i“hjleata%a n 95thg prodp¢hgong

t hrough the ftatietxubded fomahabyach @eticalil i daeetly intd e TRERPSAFhRL . As
shown in Fig.,. i..n. on odi nent., t.he rece cl.e 110 is connected to the
sensor housidrllrgc%(sh P rg%éc(%[ﬁgnl B’ng’ﬁdi.ﬂe’l’w %orﬂ?ré%:(fl’ag(é’ee??ﬂ%il??@ﬁ% Phen

recept acl e 1bOothergprbiodinent, she\ingh exiviglesIEMehe Bpass debonB0adssde 2RlveSorhel d on
the receptacle 110..the surface .0of  the product 25 is prepared for

neasur enent , OQWEI n?efhefnésrﬂ)i’éqtesﬁﬁw&ﬂ'ﬁ %o ath Q selpctawaenotie JoEpecic 181 ed
product 1040. piddact2arfldws thibiigh thd byfags R6&dns30. i N t he cool i ng of the product

25 provides an airflowin the interior portion 100. A tenperature sensor

130 can be provided i . L0t erior rtion 100 to nopitor, the, tenperature
of the product 25 an oélE't éhectgglcg ' c?&ﬂgl}elio Fnﬁ‘}Ygf&eﬁtﬁéP%%Fb ensor

130 can be c&imstpediteh wierathepoodoot 25nFigo i) enrflowotia devier] §D ko $B@worsuch
that the col oled product. 140 25 is asured only after the
cool ed pr odu%"@ﬁéb%’%@ﬁ%&é" g?uesalégé)r ng ﬁ%cﬁpt?‘é}ﬁﬁg& 3 Qﬂsgl.one‘{]m the interior
portion 100 and is also positioned proximate to the funnel 52 such that product 25
15 flowing through the funnel 52 is held and/or captured by the receptacle 110. As

shown in Fig. 5, in one embodiment, the receptacle 110 is commected to the sensor

housing 50 via a hinge 520. In a preferred embodiment, the receptacle 110 comprises
a V-groove shape. Once the product 25 is held on the receptacle 110, the surface of
the product 25 is prepared for measurement, and it is preferably allowed to cool and
20 become cooled product 140. The fan 54 (Fig. 1) to assist in the cooling of the product
25 provides an airflow in the interior portion 100, A temperature sensor 130 can be
provided in the interior portion 100 to monitor the temperature of the product 25
and/or the cooled product 140. The temperature sensor 130 can be connected to a
computing or control device (not shown) such that the color of the cooled product 140

25 is measured only after the cooled product 140 reaches a predetermined temperature,

In a preferred embodiment to assist in the measurement of the color of
the cooled product 140, the sensor housing 50 of the on-line color sensor 40 is
opaque. In one embodiment, the sensor housing 50 comprises an opaque coating,
such as, for example, a deposited coating and/or a painted coating. In another

30 embodiment, the sensor housing 50 comprises an opaque casing, such as, for
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In a preferred enbodi ment to assist in the nmeasurenent of t hﬂhr t he
cool ed product 140, the sensor housing 50 of the on-line copggggensogﬁ%% S
opaque. In one enbodi nent, the sensor housing 50 conprises an opaque
coating, such as, for exanple, a deposited coating and/or a painted
coating. | nWAHB{IF¥2 30 enbodi ment, the sensor housing 50 G W6 50
opaque casing, such as, for -5 18 February 2005 WO 02/ 16892 PCT/ US01/ 19416
exanple, a nmetal or plastic housing. The opaque characteristic of the
sensor housing ‘50 ensures that exterior |light cannot enter the interior
portion 100 and/or light from _ the Iight source 170 is_not dissipated from
the interior SFERRIEGMIBIOr Pf Eﬁ“%@ﬂﬁ@@oﬂ%ePﬁ%We§@ﬁ§@F$H%8§@ﬁém§91&W§8glncludes

a covering 5kg ehﬂuésﬁﬁat%b‘%ﬂof‘ﬁ RREMA Gntdd it fintk 6 parf@NRN ankiRW SiRrdR. The
covering 510 al so ensures % a_mnimal anount of exterior enters

h
the interior Hsoight é‘?i“‘l%b’fooiﬁ nph@s%l@r*@oﬁo%&?sm%mf RerHeRy KOG i arilélPé’?‘ﬂ €openi ng

94 when the Rugsbr ﬁ&&&%@ﬁ&@ﬂfé&d&@ﬁrﬁw@@51btm&13@ubﬁdgeo@aﬁ@m & @d that
the side portion 61, shown in ,. 1S one enbodi nent used to cover the

fan 54 when SOk kaysing§e r’l‘hseo‘&ﬁag @%alwltsw et e migmabiraoup ORIt he
first positi %@httéﬁte?sr @1¥ f‘di’én&r b&lﬁbn iP5 thé&n@d?%@ﬁélﬂ&hfoklgh th@th@ﬁdnigr oﬁéﬁlﬁé' on.

shown in Figs 2, the on-line color sensor 40 I ncl udes

receptacl e 724mnéhﬂs@@hrfﬂd P8 eatgndicthercfram. Ity shoyld mcr?é‘?ﬁltthatttﬁ%“dprst
receptacl e 7 onﬁﬂ%xtéﬁewﬁ%m@dx @&&mﬁ%hﬁmmg@a@oéme@anlﬂwﬁeﬁtﬁ% cover 60

and operate hroug the funnél to provide and receive Ilqht fron1the
i nterior portcpesno @@dﬁtﬁbt)ﬁ@ng@%‘gé? al‘_ESflCWG‘é@i the fisdpositipndp grayent lighsemnent , as

shown iy Fi 9endrind f€ im&sRRGebRcePt acle 74 is positioned in the bottom
cover g% toe?e%%lveltran§§$ﬁted light fromthe fiber optic bundle 70

positioned at the first receptacle 72 in the top cover 60. The
configuration of the % fhowninFigst hand2.1be girling fRloIsERToR 40 i tadirt 74

shown in Fi grecé?tﬁéié G¥and B Secohdd rel:é;%‘cl&ﬂ Oy o%6 BMBbdithent] fheﬂﬁﬁ&éUe a&lbe;zcol or of
products 25 that are transgarent and/or 20 translucent. \We Product 25

i s trans| ucentd hedrenmdrecsp@par/d st lopateshin thnwasgver 60 and operate through
furmel 52 to provide and receive light from the interior portion 100 of the sensor

15 housing 50. In another embodiment, as shown in Fig. 4, the second receptacle 74 is
positioned in the bottom cover 62 to receive transmitied light from the fiber optic
bundle 70 positioned at the first receptacle 72 in the top cover 60. The configuration
of the first receptacle 72 and the second receptacle 74 shown in Fig. 4 allows the on-
line color sensor 40 to measure the color of products 25 that are transparent and/o_r

20 translucent. When the product 25 is translucent and/or transparent, light passes
through the product 25. Therefore, in one embodiment, the first receptacle 72 and the
second receptacle 74 are positioned in the top cover 60 and the bottom cover 62, as
shown in Fig. 4. In this configuration, the light from the fiber optic bundle 82 that

" passes through the product 25 also passes through the receptacle 11G and is collected

25 by the light receiver 80. The collected light is prov1ded to the spectrophotometer 160

for color measurement.

In embodiments where the product 25 is transparent and/or translucent,
the receptacle 110 can be composed of a translucent and/or transparent material, such
as for example quartz. In other embodiments where the product 235 is transparent

30 and/or translucent, the receptacle 110 can comprises a transparent and/or translucent
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through the product 25. Therefore, in one enbodinent, the'fﬁgq&bﬁﬁ%@@@@§|e
72 and the second receptacle 74 are positioned in the top cover and the
bottom cover 62, as shown in Fig. 4. In this configuration, the light from
the fi ber OR}IC bundl e 82 that passes through the product 25 al so passes

t hrough t heWOdREfPacl e 110 and is col lected 25 by the |i ghtT/F¥eder 8o.

The collected light is provided to the spectrophotoneter 160 for col or
measurenent. | n enbodi nents where the. product 25 is transparent and/or
translucent, the receptacle 110 can be conposed of a translucent and/or
transparent material, such as for. exanple quartz. In other enbodi nents
where the prodiaddw 36 (Kg.t8)ans parefiredtmbotiinean, the ansdowc 81U is dohposedartpt acl e

110 can conpri ses anspatr.ent [or t | uc - Febru 005 WO
02/ 16862 PoTRE: Hehors CRPRIDH S 1t Py dgbioer oREE byidle & riscrhittheont . ¢ he
wi ndow 810 i Shef:fm‘maﬁdlm It steuldz be Iapprtedsiasce tiewrtio dhgrembedimentg) vihefa than t he
fiber optic bundle 82 ca ass through the receptacle 1 houl d be
appr eci at ed tH ﬁ%§§ﬁ%mgwgﬂ§?ﬁ%ﬁf§m%ﬁgwétﬁ%ﬂ”iﬁﬁ%ﬂﬁ@Fmﬁé89§%$r nPucent
and{j or tsans marceriiratled ftﬁd&?lﬁﬁﬁﬂﬂ@h@%‘dﬂﬁﬁﬂlﬁﬁcéﬁﬁk thé r@eptagle ¢ 0 contiiuiesatoi br at ed
to detern ne color influ e t the recept 0 contri es to
e color oAt el dh by e Dals R Gt ik oADK e e
elrrbodijment S thffitsz reédpfaaite m@ﬁpﬂﬁ%mna&eamhctehm 3@6@@140&2@%&? gosfdorgan be

pl aced in ot Lons ere i.S oV t.he interior
Dorton 100, ke e i BRYIORI oseeporion PO a1 eBibRy® toREveLBI o
product 140. dﬁ%ﬁ&myﬂme@ﬂmf s@ptawl. e 72 is connected to the light source
170 via a fiber optic bundle 70 that conprises, in one enbodinent, a

plurali of optical f S |n an u one

enbodi n&e t, the |ight ’g’cﬁﬁrétre %% r%pIPF%rE*SCtgg%ctEF?gﬁ g‘iﬁ"‘ﬂ?%ma 40 ce such
t hat the |i glptid Iba:tdle goshqapdmgﬁsésput leae @mbbdimenic @l ploratignedH obpilkAl fibes be
precisely controll n_anot her_ enbodi % the,.li ht sgzéce 170 conpri ses

|
a 15 white |i B‘r‘ﬁedé’bﬁ"r ERAIIS BT off; P SOeenk 3hg ]éﬂ“ PeBne” EBBdeHént

conpri se t he chlitested light source such that the light that is supplied to the on-line color sensor 40
can be precisely controlled. In another embodiment, the light source 170 comprises a

15 white light source. The light receiver 80 can, in one embodiment, comprise the fiber

optic bundle 82 that is connected to the spectrophotometer 160. In addition in one

embodiment, the fiber optic bundle 82 comprises a plurality of optical fibers housed

in an opaque casing. It should be appreciated that the light receiver 80 can comprise

any mechanism that collects and/or transmits the light from the on-line color sensor

20 40 to the spectrophotometer 170. It should also be appreciated that the fiber optic

bundles 70 and 82 can comprise a device that transmits or conducts light from one

source to another, and the fiber optic bundles 70 and 82 should not be limited to only

those disclosed herein.

The spectrophotometer 160 includes electronics that are used to

25 determine the color from the light that is received by the light receiver 80. The
~ spectrophotometer 160 is connected to a display 162 via comnection 164. In one
embodiment, the display 162 provides information and/or data relating to the color of

the cooled product 140. This information can be used by an operator or a control

device. (not shown) to control the manufacturing process of the cooled product 140. It

30 should be appreciated that the spectrophotometer 160 can be connected to a contro}
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optic bundle 82 that is connected to the spectrophotoneter }@Gphiar@siglision
I n one enbodinent, the fiber optic bundle 82 conprises a plurality of
optical fibers housed in an opaque casing. It should be appreciated that
the light receiver 80 can conprise any nmechanismthat collects and/or
transmts tMOWIGHE fromthe on-1ine color sensor 20 40 tBCTHaL/19416
spectrophotoneter 170. It should al so be appreciated that the fiber optic
bundl es 70 and 82 can conprise a device that transmts or conducts |ight
fromone source to another, and the fiber optic bundles 70 and 82 shoul d

not be limted to onl those di sc) osed hereipn. The specirophotoneter 160
el udes. b1 opYitH (e SHor) SFE 208 dRpoCsgo SO APHG TGO SRR PF GREL he

light that i selsiGabRGoRY of e chdlghiromRe BA0RF cdltollihb eheshatifdcapingotiet er 160
is connected to a displ aq\§,162h via connection 164. In oeae enbodi%lrent, t he
di spl ay 162 PBrSvftdes i Addtion theshectroanaomesk Lo0may heihqyseddn Pheeneeitsi ot t he

cool ed produgteodfpBiing! fvicel (AHOHaWh) At fafipiites BRAidDY, R QdRYrdhffmona
control _device. (not shovvn];] to control the manufacturing process of the
cool ed pt oduétppiigdtheiop-lmg cQRENPIAE: appreci ated that the spectrophot onet er
160 can be connected to a control -7 18 February 2005 WO 02/ 16892

PCT/ LUSOL/ 19416 devi ceTlgiight sippliet) toSheCh-kivke ddlorisaisop4Die asainn naashrsthepl i es

control signals or data, relati ta the cqlqr o he cool e roduct 140

for controll iCPl%r toﬁéhen%ﬂ?&ﬂdawgwt ﬁgo'o&“t‘ﬁlg e"ﬁﬂ”@’&&?@% t%%.cocﬁﬁ 8&%}“& g‘ﬂ‘ %t he

?pect rﬁpho; OFBAE oﬂ@i\ﬁﬁi@nsphenthﬁ&aiﬁweﬁmlownig@amegesemnq;ﬁ)peaie@.o;xpmch,rig dev: ceOI
not shown) that 1i pul ates the light, .data a r i,nformation .5 supplie

the on-line &8 E}Fg%g‘ﬂ ’rtﬁﬁﬁl.ate?lg:le“r?l? °§ﬂ]ﬁﬁf"i’18‘gp‘fo u tljlg6 gﬁqu%hg&o& sensor

40 is used t@véi‘?ﬁﬁl-i‘%lﬂ tb Bass thieligl thefeodlb® pfandtd0 P Thekeeire, kO portion 6 the

enbodi nent, the cfoo

very |ow Iigpole 8‘??9]?&51241%0 gtg]; &éé??ri .rg a%gf?cﬁ,ro ‘i’sé ggt% hg@s ?af%e ¥ n'(tj, h?f}e
mat eri al propertd EM. For iHiCmERAAIEFhep M @inbdditheal, tHeiirsteEdsplatle 7R andthe 10 even
no I ght to pass;thiough tne gooled prodyct 140, Therefore, the pgrtion of
funnel 52 when the top cover 60 is in the first position, as shown in Fig. 3. Thus in
15 this configuration, the light receiver 80 collects light supplied by the light source 170
that is reflected by the cooled product 140, and the light receiver 80 supplies this light
to the spectrophotometer 160. However, in other embodiments, the material
properties of the cooled product 140 allow light to be transmitted through and/or pass
through the cooled product 140. In these embodiments, the first receptacle 72 and the -
20 second receptacle 74 can be positioned at other locations such as, for example, in the
top cover 60, in the bottom cover 62 (as shown in Fig. 4. In addition, it should be
appreciated that the first receptacle 72 and the second receptacle 74 can also be |
positioned in the sensor housing 50, in the interior portion 100, in the receptacle 110
or in the surface preparation and cleaning mechanism 125. Similarly, in this
25 embodiment, the light source 170 supplies light to the on-line color sensor 40 that
passes through the cooled product 140. The light receiver 80 collects light that is
transmitted through the cooled product 140 and supplies that light to the
spectrophotometer 1600. It should be appreciated that the light from the light source
170 may be affected by the cooled product 140 in other ways other than reflection of
30 and transmission through the cooled product 140, and the present invention should

not be limited to the embodiments disclosed herein.
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cool ed product 140 that is held on the receptacle 110 refl eqggehi@hf 2dgsom
the light source 170. For this material type, in one enbodi nent, tthe first
receptacle 72 and the second receptacle 74 can be positioned in the top
cover 60 and positioned over the funnel 52 when the top cover 60 is in the
first positWée2/1¢882shown in Fig. 3. Thus in 15 this confiRfcke01/dH1é t he
| i ght receiver 80 collects |ight supplied by the light source 170 that is
reflected by the cool ed product 140, and the |ight receiver 80 supplies
this light to the spectrophotoneter 160. However, in other enbodi nents,
the material properti 3?6 Abiok %a&ﬂﬁh&ﬁi sHEOHURYE ankr*On-Bht QUlok Ise3br 4o, Re
transmtted through and/or pass through the cool ed product 140. In these
enbodi ment s, shhwenfy Figs. -dongsure the cpior o thetdeeled prasiueiondd that depasidioned 4 can be
positioned at -her | ' h..a 2, T4 ; r 60,
th® iiEor &2@56 (ﬂag&z R?Hﬁb orfine é&&fbﬁ?&;{%ﬁ dlﬂ Bnd @ﬁbo&ﬁﬁn&@%@e

in the bottom cover own in Fig. 4 1Tn addition, it should be
appreci at ed tivaduct & fipive shronghchp tansiek 57 of Sedntline opdar sawsoF 48 apd i dhe74 can

al so be cposiitj I: q&rl% ' ' - ol jon 100,
in the rgcepf%%ﬁ@%%{%algpgﬁn t Q&EEQ%Q%Qﬁpﬁgﬁgbg?ggﬁ‘gﬁﬁaéFggﬁﬁ'3&%§chanism
125. Si mi | ar |ig,thé mtarier poion A0 dilithrereceptackeel10. gl onscrhodinienb ag shpvt &% | i ght

to the on-11 NG COLRL RERAN }:{bghqthlﬂgth? pRAIAYS hB/oPUGled HBAERATLE Ik aguct 140.

The light recervér at 1s transm d through the
cool ed pr oductcept@leahid suppindsulaha the sgmsort wousing S0sive Brelitgin bpldmst &  1600.

& shoul d. be ABREELARET:IaS el batla b 140 thLAOLnORHAGR, wd BTy De

affected by t roduc I'n ot'her ways other than reflection of
30 and tlfans raxgredesr20t dir tha dlypash seation| 3@dcoptaing Lrc valvet (pot sheivi Hbatpis agehio

i nvention shoul t W k - di scl rein. -8 1
8 February 2dﬁ%QVEﬁgf??@gggpg%%gﬁg%ﬁ?ﬁgﬁﬁgﬁgﬁgﬂgg%igﬂﬁgggﬁﬁgﬂegﬁ'sygten110
and on-1ine cambiher eebsimentOthedengtls hbﬁmeithntfﬁh@pl:odnctzflﬁ fhavess inteetheHateged or of

b B P By 100 ©

t he cool ed product, 140 that ;i s | tioned &
the on-1ine dBFa WOiEmpesftse fd i Araltion X
t hrough t he ftheomier &uabdr to tre fosi-pbsitien, epstomwnseRigos. Kl prafimed crobedment,

I5 the cover actuator 64 comprises an electric motor. In the first position, the top cover
60 covers the funnel 52 and the top portion 56, and the product 25 is prevented from
flowing into the funnel 52. It should be appreciated that the cover actuator 64 can

=5
D

move the top cover 60 and the bottom cover 62 together or individually.

Once the desired amount of product 25 is held or captired by the
20 receptacle 110, the surface of the product is prepared for the color measurement. The
preparation of the surface of the product 25 involves passing a knife-edge 710 (Fig. 7)
over the surface of the product 25 positioned on the receptacle 110 to remove excess
product 25 and to produce a substantially flat surface on the sample of the product 25.
In one embodiment, the knife-edge 710 is included as part of the push rod face 120 in
25 the surface preparation and cleaning mechanism 125, as shown in Figs. 6-8. To use
the knife-edge 710, the preparation/cleaning acinator 92, as shown in Fig, 8, rotates
the push rod 90. Specifically by rotating the push rod 90, the push rod face 120 can
be moved from position A (Fig. 6) to position B (Fig. 7) and vise versa. Position B
(Fig. 7) allows the knife-edge 710 to contact the sample of the product 25 to produce -
30 a substantially flat surface. In a preferred embodiment, as shown in Figs. 6-8, the

9.



5 interior portion 100 of the sensor housing 50. The product h%np
and/or captured in the interior portion 100 by the receptaé?éé?l . ?gﬂ%ne
enbodi ment, as shown in Fig. 2, the receptacle 110 hol ds the product 25
and/ or cool ed product 140 while the receptacle 110 is perpendicular to the
sensor housWiy02HE8%o facilitate holding or capturing of PAREUPHASHIEt 25
and/ or cool ed product 140. In one enbodi nent, the main 10 extruder 20 or

t he bypass section 30 contains a valve (not shown) that is used to control
t he amount of the product 25 that flowinto the interior portion 100. In

anot her enbodi nent, .t he,length.of ti t hat roduct 25 flows into the
interior portdredEse ﬁgb ﬁ%ﬁ%%fc’éla? ogﬁﬁe B‘fsﬁerpagﬁpﬁéaeﬁngierﬁtﬁg&kﬁ %%t he top
cover 60 is masikitehle clédbingCmd &ie sadblédhd@aration bitBe plotiedt 2p0Si ti on, as shown in
Fig. 3. In a preferred enbodi nent, 15 the cover actuator 64 conprises an

electric motor. In the fir Ltio op_.cover 0.covers the funnel
52 and the top porti onTE%,fﬁéﬁd%t%ﬁé”%dr?l %ﬁ[JE)? ﬂt}es%?l e'%cﬁg\iéﬁt% fnrg}%chl’row' ng
i nto the funnmedasb@menttbysinekihgl a befleaiipr aotaad 6t prédhictst 5ethatoare opapewadar 64 can
nove thectop cpver. 60 and the hottom cover. 62 ther aor indiyidually.
Gnce t hed desi FEEIRRY.PO5 phfiPs B, TSR Rsioh ot P 43¢ e 2, e 85,
receptacl e 1lfGinspatent snd/drameaslodent The prepatatidn of shqmaaphr d@rddact 25haalee ter

nmeasur enent . T r ation of .the surface of t roduct 25 i nvol ves
paost ng o ki ELEelEHREk B o RaSmibd ieh B rdlyet A bRe Ren it afiotsss

posi ti oned ornpréduets26c Bprdiition, ht Quifee pepadeorLaftBS prodiivt @iy i thd Daléhaslicho
produce a substantially flat surfac n the sanpl e of,the pradugct. 25. n
one enbodi mert, % RY%% eflsélfeé’iﬁeé‘gsﬁieén ﬁg%yn@%ﬁ%%ea’? cied OBFaS%“ﬁﬁi‘ﬁhztr od face
120 in 26 theniford. ade shoudp bt aippria@d dhal BePrépgraies pEnhs RAnRle, sutficesROWn i n
50" o e 5 TGHBEAE of 0 . BBk S I e g
t he push rod efMbodiidents pesinot Betefsanly idaiieaRis feaf@e.nOved from position A (Fig.
6) to position B (Fig. 7) and vise versa. Position B (Fig. 7) allows the

krife-edae, 710, 0, cont Sl G ARTRE B RGP FuiF i 8BRS 2 °
Fi gs..6-8, t healldveddo ewddanditoyfoRf)@booled product 140. In another embodiment, the fan
15 54 can be used to facilitate the cooling of the product 25. When the product 25 is
cooled to form the cooled product 140, the color of the cooled product 140 is
measured. To measure the color of the cooled product 140, the color measurement
system 10 provides light into the on-line color sensor 40 from the light source 170.
The light from the light source 170 is provided through the fiber optic bundle 70 to
20 the interior portion 100. The cooled product 140 in the interior portion 100 of the on-
line color sensor 40 affects the light transmitied to the on-line color sensor 40. As
mentioned previously, the material properties of the cooled product 140 affect the
light by, for example, reflecting the light from the cooled product 140 and/or allowing
the light to be transmitted through the cooled product 140. The light receiver 80
25 receives the light affected by the cooled product 140 in the on-line color sensor 40.
The light that is collected by the light receiver 80 is transmifted to a
spectrophotometer 160 that analyzes the light to determine the color of the cooled
product 140. Information and/or data relating to the color is transmitted to a display
162 or.é computing device (not shown). The information and/or data relating to the
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WO 02/16892 PCTI|JS01/ 19416 push rod face 120 is positioned 1@rbiirpoads rod
90 at an angle other than 900 to facilitate the cleaning and the sanple
preparation of the product 25. The flat surface produced by the knife-edge
710 aids in the color neasurenent by naking a reflective surface for
products 25WhR{i682e opaque and a 5 substantially even suP§HERIABHI6 he
transm ssion of light for products 25 that are transparent and/or

transl ucent. The preparation of the sanple of product 25 nakes the [|ight
reflected fromor transmtted through the product 25 consistent between
various pro i [ ' - Ih roduct
aids in the %gff’& ?‘? Séﬁeﬁggflﬁ&olcqglcé?%ﬁes%g%?%ﬁg 0?% %%ﬁ%nﬁﬁﬁ I'ng the
reflected or nrmchlntsiﬁ.tted light 10 uniform It shoul d be appreci ated that
the preparation of the sanple surface is provided in one enbodi nent of the

col or measur enent Sy“?gﬂ'@wﬁ' %Ehyand%maﬁéjé{ﬁ% or! @ﬂh{é&hm%%r”y

I nclude this feature face i S prepared in nol t en
state, the pridatacthe pgsh 1od ¥ isgoleigd s thay dhe push rod facerid) ds pordtiengd i ttuct 140.

I n anot her e@@&ggﬁ%\w@ atnﬁ?hefﬁﬁ“a%%: %a&i%ﬂ aBf ISR d&@chfa?&fn' 1'2%%rﬁoJe§'ﬂ1 cool i ng

of the product he pro C00 rmthe cool
product 140, cobled prsiduet 19P ftqlileth@dmeemlp rldgudthe push dod 90riechedes éd'lrst‘lfbs’faﬂeaas ure

t he col or of I ,10
provides |i gﬁithﬁlg#t;o t (gecg%q'ﬁyg&hﬁ?%?é g%naglgra 2?)({5??%%& §§ %’%ﬁ%g@r ce 170.
The |ight frdha pisparktioyiricagingractatd §2.i én ppoaferdisicembadougy thheusflu fodrfaggpt i ¢
bundle 70 to t he
‘nteri o por 205 iiels Sirghisbid A ol s HeRoERREGARRLL e Gt | |
transm 1@ed tld0wcbmpusing @ Negrooleshapse ooneanthe mduq&ﬁﬁtﬁroanwd repeptaclo dw,y, t he

material pro t t for
exanpl e, ref ﬁﬁi‘%‘%sﬁg‘“ﬁ?“ém g?&‘%tlgo% giﬂﬁvoq%g 62 ctPé Eﬁ%‘ rui ga/% 1% I OW ng
the |ight t o ibgositeans (Figt@dhe pmpug&vddi@nm@bmdtow:bm aﬁﬁ@ar fdiee oh ﬂght

recei ver 80 i t | fif e | 40 in the
on-1line col o%ﬁss]{egogdg?d/g%h tﬂ%hégég’p%%fodt%g% ?I?OSQ%)/O ﬁ{%ep% %ﬂt qu%% er ecei ver
80 i s transniprddadt 25dTan thepemsptaclphdd.onet er 166 t hat anal yzes the light to
determ ne the color of the cool ed

15 In one embodiment, as shown in Fig. 5-8, the receptacie 110 can be

angled using hinge 520 to facilitate removal of the cooled product 140. In another
embodiment, the preparation/cleaning actuator 92 moves the receptacle 110 to the
desired angle. In another embodiment, the preparation/cleaning actuator 92 comprises
an electric motor, In even another embodiment, the surfaces that contact the product
20 25 and/or cooled product 140 have a surface coating 530, such as Teflon, that assists
in removal of the product 25 and/or cooled product 140. In a preferred embodiment,
the bottom portion 58 is open. Therefore, when the top cover 60 and the bottom
cover 62 are moved from the first position (Fig. 3) and the cooled product 140 is
pushed from the receptacle 110, the cooled product 140 drops out the open bottom 54
25 of the sensor housing 50 for disposal.

The foregoing discussion of the invention has been presented for
purposes of illustration and description. Further, the description is not intended to
limit the invention to the form disclosed herein. Consequently, variations and
modifications commensurate with the above teachings, and with the skill and .

30 knowledge of the relevant art, are within the scope of the present invention. The
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product 140. Information and/or data relating to the col or ig %éans 1tted
to a display 162 or a conputing device (not shown). The i nfl&FeaTY d/ or
data relating to the -10 1 8 February 2005 WD 02/ 16892 PCTI US01/ 19416 col or
of the cool ed product 140 can be used to control the nanufacturinq of the
product 25. WAR286f8%n in Figs. 5 and 6, once-the col or nea®ulEedttithas t aken
pl ace, the push rod 90 is rotated so that the push rod face 120 is
positioned in the 5 receptacle 110, and the surface preparation and

cl eani ng mechani sm 125 renoves the cooled product 140 fromthe receptacle

110. The push rod 90 includes a first distal end 540 connected to the push
rod face 120 “BRadimcaledesprbedi karein above Bolrtaeaniateadesdto explaimahe best mode
preparat | on/ GaaitlyGiodt \on Blticia thelilveRnd SlPbIeathie BReR SRl in iGAYSh, T od
face 120 conprises a triangular shape that fits in a preferred enbodi nent
of the receptttifee theoyentionoahspads Ry B other eobadingnise androvigh dlen varimispr oduct
25 fromthe peRAERLASGsSe t : I t 0 sition A
(Fig. 6). Once the pusﬁi%%gb é%%f ZOH%%QQ?%aﬁgg%§ﬁ§%%£h%gﬁg%ﬁg§,Hﬁ%e

pr epar atd on/ &tendad gt e eppended daims be eenstraed tojecipdefalicrativerembodimentssh rod 90
such t hat thgmﬂﬂﬁﬂtﬁﬁgﬁ&a%§ﬂ&§9mpgﬂtaCtS the product 25 to push the

product 25 fromthe receptacle 110. 15 In one enbodi nent, as shown in Fig.
5-8, the receptacle 110 can be angled using hinge 520 to facilitate
removal of the cool ed product 140. In another enbodi nent, the
preparation/cl eaning actuator 92 noves the receptacle 110 to the desired
angle. In another enbodi nent, the preparation/cleaning actuator 92
conprises an electric notor. In even another enbodi nent, the surfaces that
contact the product 20 25 and/or cool ed product 140 have a surface coating
530, such as Teflon, that assists in renoval of the product 25 and/or

cool ed product 140. In a preferred enbodi nent, the bottom portion 58 is
open. Therefore, when the top cover 60 and the bottom cover 62 are noved
fromthe first position (Fig. 3) and the cool ed product 140 is
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pushed fromthe receptacle 110, the cool ed product 140 drop t he n
bottom 54 25 of the sensor housing 50 for disposal. The foﬁég%%ﬁﬁny28&§
di scussion of the invention has been presented for purposes of
illustration and description. Further, the description is not intended to
limt the invention to the formdisclosed herein. Consequently, variations
and nodifications commensurate with the above teachings, and with the
skill aqﬁﬁggﬂgnomdedge of the relevant art, are within the scope of the
present H ion. The -11 18 February 2005 WD 02/16892 PCT/ US01/ 19416
enbodi ment described herein above is further intended to explain the best
node presently knowh @f-lips aslbt nb§ fohsuppivagliciitoandhetitortivtdhdecfoner s
skilled in the art to _utilize the jnvention as such, or jn other

enbodi nERIE measurefienh of REOdysh sfircoolipgi e CEIushBeIpg i & gymt hagin

par ti culeata@almdtd I3R! setiGS 1R ork-fife Ed1ERN R Rordphising; 5 i ntended that the
appended clainms be construed to include alternative enbodiments to the

extent pernitted Whasiaghevisg aarinteriggparépn.uhe howdus tigy kouyme positiaedn- | i ne
color s 0, ' ' . I : -
roasur ofbutingle’ s B4 B Bfbuohdl dfdefng RGSRLARI ATBNEEs (BhioniBethe oy
mai N eXhterrabporiany ng a bypass section, the on-line color sensor
conprising: a housin aving an interjor partion, the housing,. the housing
bosr 11 oned proxi reeRBiprgnaghed o B A sl g e daleEr {om ¢ ne
bypass $Reddnosf thetheusiig foi Rélengahe pRsduOBeing direced e the GaBAGC IR O t he
housi ng and positioned in the interior portion of the housing for holding

the prodihereipgepgodygt é@QléH}mlﬁPSinéH@Iq oft Beireser6le i on wherein the product
cool's while being NghdsQRcd BSuncBE8 RS Bf!HBusing for supplying light to the interior
portion of the housing;
a light receiver connect to the housing for capturing light from the light
source in the interior portion that is affected by the cooled product, the captured light
being supplied to the spectrophotometer for measuring the color of the cooled product

in the interior portion of the housing.

2. The on-line color sensor of claim 1, comprising:

a housing having a top portion proximate to the bypass section and
having an open bottom wherein the housing, the top portion and the open bottom define
an internal portion;

a funnel positioned in the top portion for directing product from the
bypass section into the interior portion of the housing;

a cover hinge connected to a top cover, a bottom cover and the housing,
the cover hinge allowing the top cover and bottom cover to move to at least a first
position wherein the top cover covers the top portion and the funnel and wherein the
bottom cover encloses the open bottom of the housing;

a receptacle connected to the housing and positioned in the interior
portion proximate to the funnel portion, the receptacle holding the product received
from the bypass section wherein the product cools while being held by the receptacle;

a light source connected to the top cover for providing light through the

funnel into the interior portion of the housing;
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a light source connected to the housing for supplying light t he interior
portion of the housing; a |ight receiver connect to the houéﬁﬁ&iﬂﬁ?y3605
capturing light fromthe light source in the interior portion that is
affected by the cool ed product, the captured |ight being supplied to the
spectrophot oneter for measuring the color of the cooled product in the
interior portion of the housing. 2. The on-line color sensor of claiml,

conprising: a housing having a top, portion proxjpate to the bypass section
2nd’ havi ng an operEEESeRAOREPh S OGYPR G THPPSRP T IR dRY ¢ he
open boflighirétRiverdor dapthfihNipal el tHeORghtasoukdw gl thp aatetibiopsrdon fhdthe t op
portion for directing product fromthe bypass section intg.the interior

por t i on abfecter b3hHigs corjed prodict held getheo Ferepiasls, ttBe capbised dight beingot t om
cover angd,tifer aHsk hBRFR%SHr HeBRind!thOvd1B80f (A8 chaled HRIRE AtHe DOt t om
cover to ﬁ%ve to at éggt_an%?rstr 805|Pgon &%er%fn fhe tgp cover %overs

t he t op ipferiod pntiemaf hiadofisingel and wherein the bottom cover encl oses the
open bottom of the housing; a receptacle connected to the housing and
positioned in the interior portion proximate to the funnel portion, the
recept acl e hol di n@®. tTie pn-digdciolsresanissredf Cluimms ther Ry finther senipricimgwher ei n

t he product, cool g while being held by the receptacle;, a |ight. soyyce
connoct GIFPBEREHABI3TL SRARCg, otk i AHFREFLF {Etemat s )7 BiREuclt into the
i nteri okede@tacieon of the housing; -13 18 February 2005 a |ight receiver
connect to the top cover and the spectrophotoneter, the |1|ight receiver for
capturing light fromthe light source in the interior portion that is

af fected by the cooifg oRAfelorNed: 8 Cillth § SEERIA Al uleduly; ARANGE | | ONt
being supplied to the spectrophotoneter tor neasuring t color of the
cool ed pemguses:in the interior portion of the housing.

a push rod having a first distal end and a second distal end, the first
distal end extending outside of the housing; and
a face connected to the second distal end for contacting and moving

along the receptacle for removing the product from the receptacle.

5. The on-line color sensor of Claim 4 wherein the face further
comprises a knife-edge for contacting the product to form a substantially flat surface on

the product.

6. The on-line color sensor of Claim 4 wherein the cleaning mechanism
further comprises a non-stick, non-reactive coating on a portion of the face contacting

the product.
7. The on-line color sensor of Claim 4 wherein the cleaning mechanism
further comprises an actuator connected to the first distal end of the push rod for

moving the push rod and the receptacle.

8. The on-line color sensor of Claim 7 wherein the actuator rotates the

push rod moving the face from a first position to a second position.
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3. The on-line color sensor of Clainms 1 or 2 further conprisj a cleaning
mechani sm contacting on the receptacle for renoving the prod chrpgmn ﬁé
receptacle. 4. The on-line color sensor of Claim3 wherein the cleaning
mechani sm conpri ses: a push rod having a first distal end and a second
distal end, the first distal end extending outside of the housing; and a
face connected to the second distal end for contacting and noving along

the receptacle for,renoving the produ fromthe receptacle. .5..The on-1ine
col or sensor of C°i ezf)’\i\}llllger ‘é(iq?f %)eﬁﬁorfoélc(éla%?t‘ﬁ%rremggﬁg‘?“iegtéiglea{s RHEFL. edge
for conttaclid l@sinfge product to forma substantially flat surface on the

product. 6. The on-line color sensor of Claim4 wherein the cleaning
mechani sm further conprises a non-stick, non-reactive coating on a portion

of the face contacfj Ne duPnPEAGUSsor/of CRENED-dri NEhERIPIheSIEME QbuRE C ai m 4
wherein the cl eaning nechanism further conprises an actuator connected to

the firsomprisess calibgiated lightsopigsh rod for noving the push rod and the
receptacle. 8. The on-line color sensor of Claim7 wherein the actuator
rotates the push rod noving the face froma first position to a second
posi tion. 18 Febr udr yh2@asine. coltresenser ofn€latmd ¢ rorewhereirofheQighit so@rceher ei n

the receptacl e ispﬂi ﬁgﬁd to the housing. 10. The on-line col or sensor of
C ai ms LOBPTECSHEPET HER QU

Tcleght source conprises a calibrated Iight
source. 11. The on-line color sensor of Clains 1 or 2 wherein the |ight

source conprises a white light source. 12. The on-line col or sensor of
Cains 1 or 2 wherld nThgeon-line color sensor of Claims 1 or 2 wherein the

spectrophotometer is connected to a display.

13. The on-line color sensor of Claim 12 wherein the display presents

data related to the color of the cooled product.

14. The on-line color sensor of Claim 2 wherein the receptacle

comprises a V-groove shape.

15. The on-line color sensor of Claim 2 wherein each of the receptacle
and funnel further comprise a non-stick, non-reactive coating on a surface that contacts

the product.

16. The on-line color sensor of Claims 1 or 2 further comprising a fan

connected to the housing for cooling the product in the interior portion of the housing.

17. The on-line color sensor of Claim 2 further comprising an actuator

connected to and for moving the top cover and the bottom cover.

18. The on-line color sensor of Claim 2 further comprising a temperature
sensor for measuring a temperature of the product positioned in the interior portion of
the housing and a control device connected to the temperature sensor for monitoring

and controlling the temperature of the product.
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spectrophotoneter is connected to a display. 13. The on- |In61801§)é(|i)|5 pé
of Claim12 wherein the display presents data related to the color o

cool ed product. 14. The on-line color sensor of Claim2 wherein the
receptacle conprises a V-groove shape. 15. The on-line col or sensor of
Claim2 wherein each of the receptacle and funnel further conprise a
non-stick, non- reactive coati ng on a surface that contacts the product.
16. The on-line c or sens rther onpLi s a fan
connected 1o the MGG BHe ST FROT A6 BN cthersi Ags PhEAS ATy ¢ on of
t he houshaep cb?eréﬁaaheboﬂtdrﬂeowlafﬁccﬁmed oD nictaifidindtetidl. t her conprising an
actuator connected to and for noving the top cover and the bottom cover.
18. The on-line color sensor of Claim?2 further conprising a terrperature
sensor for measuriig Thel GITRES B4IF Sebr bR E1RIRAUGE 2%5&&1@@1%%@91?

interior portion of the housing and a control device connected to the

t enper atappgu&ensor for nonitoring and controlling the tenperature of the
product. -15 18 February 2005 19. The on-line color sensor of Claim?2
wherein each of the housing, the top cover and the bottom cover are
conposed of a net dll iTherab4ine atolor26enséhef oblaimnk witdrein giensoeptadie Gk ai ns 1

2 wherein the.h The on: | | f Claim1
aher oi n PEOPEE Gheatrierk ToBRETEN Gom, e raR s Bt FRURE B om ( ne

l'i ght sqwspeictsp pass through the receptacle. 22. The on-line coI or sensor
of Claim1l wherein the receptacle conprises a wndow allow ng |ight from
the light source to pass through the receptacle via the w ndow.

22. The on-line color sensor of Claim 1 wherein the receptacle
comprises a window allowing light from the light source to pass through the receptacle

via the window.
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