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on-line color sensor (40) suppli e20OLEHPRODUCEpect r ophot oneter (160) for
col or nmeasurenent of product (25) after Cl cooling. The product (25) is
extruded in a main extruder (20) having a bypass section (30). The on-line
col or sensor HARGROUNIFGS THEONGENYAHSR N (50) having an interior portion
(100). The housing (50) is positioned proximate to the bypass section (30)
and is used eO to dir t he, product (25) fromthe bypass section (30)
into the interior porfﬁﬁhnvf “#mﬁbébﬁt5@9%“@@¥E?nﬂﬁaﬁmﬁﬁlé@%ﬁ@@?ed to
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In the manufacturing of some materials, for example, polymeric
5 materials, the product undergoes several manufacturing processes before the final
product is created. These processes can be performed in one processing area or at
several processing areas. In 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,



e (. aproucis owe 0 coo we neg on a recep c e (50) and gBRIarES004 ght
to the interior portion (100) of the housing (50). Alight receiver (80) is
connected to the housing (50) to capture the light fromthe |ight source
(170) in the interior portion (100) that is affected by the cool ed product
(140). The captured light is supplied to the spectrophotoneter (160) to
measuring the color of the cool ed product (140) in the interior portion
(100) of the housing (5 .. 18 February 2005 WD 02/16892 ON-LI NE COLOR
MEASURVENT Thesfem there iseatysin frraperticabpatricrensmphe-propies aveityr calre

PCT/ USOL/ 1944 GuciiEnd DY S bl " ShALE b i iB0lTRASHT £TRALISYP LR and or e
particularly to a color measurenent system neasufenent of cool ed
pr oduct afptr@Iuct fmcpam@efius}imma&obleaﬁwem pebettideyinformarbn uslating ne€chani sm I n
t he manufacturing of some materials, for exanple, polyneric 5 materials,

t he productpfmfe%ﬁ@@%lyﬁléveral manuf act ur | ng processes before the final
product is created. These processes can be perforned in one processing area
or at SeV%ﬂEEpSGﬁ/ﬁﬁ%W(%‘ﬁ?INVENTIW case, the product is transported
fromprocess to process, e product is transported to a finishing
area. In addition, at the final processing area the product can be forned
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state of the process etermning the quality of the product and sorting

the pr Oducldlre%a‘gep,rgflucttfp@n Hbe bwepss section into the internal portion; a receptacle
connected to the housing and positioned in the interior portion of the housing for

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
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product can have a different color than the cool ed product. |RIFeBARIE2G0P! €,
color of the product is identified and neasured by directing a sanple of
the product to a bypass section in the conduit or main extruder. The
sanpl e of the product that is 20 directed through the bypass section is
coll ected by an operator and is allowed to cool. The operator manually
supplies the portion of the cool ed sanpled product to a spectrophotoneter

where the color is neasured. This process of col or neasurenent and
i dent i fi cabPBam;cover srelossndgrapay batiem of g busie, A W&%@Féess qopgected

manuf act ur i i ch i ?&EI

associ at ed ﬁ?%%hﬁ&mﬁ? ?HﬁFR%8g¥iﬁI@QE@%?ﬁQP&%§Bd§8iﬁ ere ore ereis a
desire for patticaplheatceptichy hdéngerprodast rededxido®smithe bmbats Gedtimn, andasur enent
of a cool ed product, that automatically takes a sanpl pr oduct,

expedi t es dEmproduetdspllowedhtoerel sroleibsing held Sy ihe rqsﬁptﬁelgafnl t 6 e

product for S I k%@%ﬁ% tH. one
aspect of t%ggﬁ%ﬁggﬁP &E&§Et| rew?%?%?@%ﬁ%&%ﬁphé ?%ggoég or sensor
for suppl yiimgridd gdrtion of meﬂmsmgommm mrededver ivcometted tortastop eveeat oof

product after coollng, 3 roduct peing exTéuﬁgg froma main eg&ruder
having a Byfphete Ieé@wr@ﬁn tthe segetop oesre&r @ HEBY TCHYET PGS Iigbhousi ng
having an IgdhieQlent BAIrbd eﬁ&@n&‘;ﬁ{ﬁ{ tjﬂé&éﬁ'lﬂgthg%blteﬂ PGPy Oxi mat e
to the bypass sect on and irecti pro ronlt bypass “section into

t he i nt er nakingoticidnon athee ae@ptaclice Thennq:ttlmd tlrght hs mupp;lnedg tandhgosi ti oned

in the interior portion of .the housing Eﬁ ﬁ glng t e duct ﬁelng
directed i APHERROtPHELY Agd iy, B3ed; g AncAsiedns cpiRs opf W§1ﬁﬁ fe being

hel d on theg, ﬁ%ﬁﬁ&ﬁ%ﬂ@?t@hbﬁ ~ source connected to the housing for
supplying light to the interirof portion of the housing; a light receiver

connect to the housing for capturing light fromthe |light source in the

interior pBRIEHDERGRIPTION OFCYHE BDRAMWENGSo| ed product, the captured
l'ight being supplied to the spectrophotoneter for neasuring t he col or of

t he cool ed duct in the interi rtion of, the
exenpl ary. €Ml R RERPSs ViR sy SRS sPpBe A s885 i ng
light to anfhagbmephteneter that measures the color of cool ed product. The
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product is extruded froma main extruder having a bypass seqgifRBrialy'005
on-line color sensor conprises a housing having a top portion proximte to
t he bypass section and having an open bottom The housing, the top portion
and the open bottomdefine an internal portion. A funnel is positioned in
the top por WAR1EHE directs product fromthe bypass sect PEHUPH{E he
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 noved to at least a first position where the top

cover covers the top rti e funnel and ere the 2 18 February
2005 bottom cover encr)%géﬁs?%1?1g&%’§épﬁ‘? 58# S oty ﬂ%\g}?oﬁg?lﬁ%iw ﬁ“ﬁ%‘@gﬂtacl eis

connect ed t ofemen-linusilorgemsord positioned in the interior portion proxinmate

to the funnel portion. The receptacle holds the product received fromthe

bypass section, and tfg PEOIUGE defivelibRVED C j Qﬁ: d by the
receptacle. A light sourEce ig c%r?n‘éct edvg?om%tﬁ%r ét%g%pc v%arkﬁban &grog\%des

| i ght t hr ouglPntlize cplghieasori nto the interior portion of the housing. A light
receiver is connected to the top cover, or the bottomcover, and the

spect rophiot omet er . ThepibiuGh) pdr6ifesliWesfiew 8ifedhfther bMplarl EABL ARG drght Source
inthe interior porti onht hatpir;%aflf eé? ed by the c%%fpeggrgroddctn c!bfg?ng hel d

on the receptddie colengeniosnt ured |ight is supplied to the spectrophotoneter
and is used to neasure the color of the cooled product in the interior

portion of the housi ngrig BRIFE Fm&&&bme@ﬁnﬁﬁe@%\%y%%mﬁn{ of § A

perspective view Qf _one exenplary enbodi nent of an online col or

measur enent §%P§Etéﬁ?foigsqﬂ§t§llﬁaﬂ}e%wemﬁoz/ 16892 PCTI US01119416 Fig. 2 is a
perspective/ schematic view of one exenplary enbodi nent of an on-line color
sensor; Fig. 3 is a pdligpett isvea vpewpeefivangibwerofexmepleaiwdigmapdofrent of an
on-line color sensor, o.Fig-4 LS a PgLs ective view of yet another

exenpl a’f‘@ er’rB{?Bfrﬁ% eaping mechanism 1n 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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on-line color sensor; Fig. 5 is a perspective/cross-sectiongg pébRMPloosne
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 another

enbodi nent 8%‘5’1636? eparation/ cl eani ng nechani smin a sanpte/B¥épEist 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 | NVENTI ON As shown in Fig. 1, the manufacturing of

certai n rat epioullg anfageurate ragepiremens| cddhs eelomefithe siogled produetl 40 (Eig.s2). i nto a
product 25 i S : | ' . r ' ] nrodu 5is
extruded. | n@%ér%éefgghblgd?i?rée%f%ﬁ%]ﬁ%d %x&tb?ﬁglle{épn °g¥l&? héme(ép o‘%ﬂ%ﬁg{%qi gz’lﬁlrzovi ded
to nove the PeasgEENRSysfemohd dhesetl de drdiliate tcookimpothiadheated prétiichB® ik to

enbodi nent , g&ﬁm t ' By ormth roduct 25
i nto desi redas a%%eésthggﬂ&g?@égEgtgedggr?@}&gyia? %ﬁzglléﬁgl(ram% %ﬁ‘}ilg% %oﬁ?r%gléss st ep.
Vari ous 3 mantgfeasuyhy determinsdbesendar. desire to use the color of the product 25
after the product 25 has cooled to assist in manufacturing, fabricating

and/or sorting. Typicalghe deModintnP Iy dhowr &SFig.GQE %dghﬁsg ggétﬂohtzigf Ssependi ng

extrusion through the main extruder 20. The heated 25 product

upon t he mat@enegteddp shrompinextrudas 20 9 dhecolfir pespwement sygem tlfa it éreline ool ed
product 140 | I : e ] may not
P 18 Febr uary 9588 (0 aar ToRbErmeAseR X bies REclPH nobaflie tas®

measur enent $§Rsof 1B irchidss a gensphkousizg|58d I pradher tembadinget, ¢ghe ehsor hwsingef ore, in
one exqg@pl argp i | t | Qr ement
oyatom 10 | & g e s T borfbn 203 SUGRAR KL Rty e M ey AR

det er mi ne t Hetege! Rotionfl0q (ig.cooAdinysl 5isdecatedin (i tgp parfiomS6 hbibe sensopui ri ng an
operator 5 ﬁogsiH?@B'.alAl, Moﬂ%gﬁpgﬁiﬂf ok rikeprﬁ%'ldgci in B s%%oﬁmﬁoﬁ SERL s8Rod hown in

Fig. 1, a bypass section
housing 50. A push rod 90 of surface preparation and cleaning mechanism 125 (Fig.

2) extends from the housing opening 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,



connected to the main extruder 20 of the color nmeasurenent S¢si8fialP200Y)
on-line color sensor 40 is positioned proximate to the bypass sectlon 30.
The on-line color sensor 40 includes a sensor housing 50. In another
enbodi ment, the sensor housing 10 50 includes a top portion 56, a side
portion 57 32468t t om portion 58 that define an interi BEV/Bef{1d6 100
(Fig. 2). Afunnel 52 is located in the top portion 56 of the sensor
housi ng 50. A housing opening 94 is provided in the side portion 57 of the
sensor housing 50. A push rod 90 of surface preparation and cl eani ng

mechani sm 125 (Fig. 2 tends.fromthe h i ng ,o [ 4 and cgnnects to
a preparation/cleani ng%i?%@?%aatbg‘rre’ﬁoﬁoﬁ&#@%@d‘é‘#%é‘g’gﬁ%@%ﬁf@ce
preparati on anan cktaader 29 indicdvtedi te flob2Hhrough thealsypass destidno3R ad therortlie Si de
portion 57 of Iy S| 50. A.cover hin 6 LS connected to the
sensor housi ncgioggéné%nﬁﬁ%ﬁ p@%@% eﬁ%ﬁoxérﬂ%feéo @’8?’%%? 8‘%@8‘? g%?@?&laﬂb Fted to
the cover hirffe &8a prefomnedremtiodingnyr the anaift lexahd® 2DROQFHSS th @ist@ftgover 60
and bottem c 2 cover actpator .64 s ected to | east the top
cover 60920 %\égﬁ?ege%ﬁpo?ﬁ S@‘ét\lloélrjbéﬁ PQ§idpned s §3€aqta8y Reytian Pﬁé‘etp uetder 60
and the bot t deatosstmdedRofrtharbgtasd seaitdn 30 KidirsétedDEd the GimreF5Dwhidh thed a
second positign (K gs. .1 and,4).. L.n one e di.nent, a first receptacle
72 and a secgﬁr Ct% g%:eg rtog%qtg% 71&{2’ th dntgrion, pojtiep gﬁ&f’ﬁgﬁet FPERPEFng S0 A8 shown

in Fig. 2, theothéreatbodineaptieahsin €Rmidsr 2CatHebiRsk sebtich 30 iBElhdSOMIELrl 70 Vi a

fiber optic hundle 70. The second.receptacle 74 25 conprises_a |jght
recei ver 80 ST eghauiim, ?:‘ftesﬁomrbaﬂ’ﬂ He C“ﬁfff?‘?&" 5elfch whegothe pagtion of the

spect r ophot opeddact 25@bwsAndugtphayphbesetttoncddnnect ed to the spectrophot onet er
160 via connection 164. In one enbodiment as shown in Fig. 3, the first

(poeptecte T2 and e GOt 6F SR Syl bt RO Tt 8154 B L 10
and 82 opti céirdtposiii@ywhere thetphaiubirSeFigol) @arflovworia ti8Guif052 Mkomg mtéde f unnel
2 oo, RGPS ARLIGESE SSTARILIGAIG e elsiiiecove o
directed to pbitn (i endfs slbepdstionss perihitoto 3@, fuawl 5 Rectofhal préguct 28! Or
Zi?fg&elﬁo ! SﬂB\?{lsnlgt %%Eﬁj R Rihs eisth%k{ QI%/(?IY c%%ﬁéeds &? %ﬂeorréce?f)(t)ac% lItOr.]eArsnsll "
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 intg:rior 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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20. I'n a preferred enmbodi ment, the main extruder 20 conpri s§g m@pMiapyoHm) er
5 extruder. The bypass sectron 30 is positioned such that any porti‘on 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 100W8X021p2sensor housing 50. In another enmbodi nBAEUSHAYIER| n
extruder 20 or the bypass section 30 include a valve or -other nechani sm
(not shown) that is activated to sel ect when the portion of the 10 product
25 flows through the bypass section 30. In Fig. 2, the top cover 60 and the
bottom cover 62 are shown in the first positjon mhere t he product 25 (Fig.
1) can flow ¢rampine mefalrplastic housize; Fae ppraup pharactsistie phike SEBOI0UEIAE sensor

housi ng 50. AplRaRe @ e%‘aeklaphgﬁ daRksdt ehte e intBridr YRortidh R0 idt/or Mgkt frétR 100 and
is also positioned proximate tTo the funnel 52 such that roduct 25 15

f1 owi ng t hr odkfhlighk sourembe) is ot dl@lmdorr%arwteeabm%l% dftiopeBEacl e

110. As  showmshnbilsfhg 50 alsd) iNiRles m@%ﬁgrﬂlo fhrtﬁe 'h@@sﬁ:@ Sehig 194061 e
connected to the sensor housrng via a hi 520.. I'n a preferred

embodi meht , seRsox kavgiss 484 & &weeesré%q @lesensares/ F »BVEMShypAInt ofederioRe |
product 25 i qlﬁfé‘t?n%réjﬂﬂe tdh&Gide ﬁ&ﬁgﬁ @Qd & tﬁé—&ns&r Iﬁ@ tﬁﬁﬁ@h 91%(1)10&3\% d}i’eﬁlﬂECt 25 1s

prepar ed for surenent, and re erab | owed COO0

become cool ed@4pyhsades pushgod ?ﬂexﬂeafh @m(mmg It ibouldob%W@!aW%thﬁtﬁée é’éﬁl | ng of
the product 8&%@%@% iRF ar éb&vxnruadﬁﬁeet ﬁé&&?&éd%r R0 tdl ANy Qe

t enperature sensor can provid he interior portion 100 to
noni tor the tevaép anchthe beitorp hevepﬁ%enmovz@,to taﬁﬁrs@posrtrr@ te gesverd ishiaeret 140,

The tenpgr at Y isLMs Merdr Qof@dh. b€ connected to a conputing or control
devi cenFénaot sfﬁ suc% tﬁgt the col or of the cool ed product 140 25 S

measured only after the cool ed_product 140 reaches a predet rmn
tenperature. In a prefd¥éf 881 hrawt 2:tthe arling golprsepsog 4 e t of the

color of the.ematiet Rhd8&bnd Alepticdhe74 SR cﬂ%%tﬁmeﬂ 80 dt rédapra@B 71 Ne
col or sensor 40 is opaque. |In one enbodi rent, the sensor housing 50

conpri ses an a@%@qwecr@éa@qen@cle 74 @Emlogaied indhe Op gRpIrS0 2nd &éﬁé?rﬂéféﬂgkb%t i ng

and/or a pai B §98 b%delﬁdafeﬁréerrgh%@romcwﬁ&t portiBe 16805 &fe Rassi Nng 50
conpri ses an_opaque casi nt%{%suc 18 February 2005 WO 02/ 16892

PCT/ US017 194 heusing:Hp| &, ang %rafrodeae%r %etwn Hokigi hdhe sssendosseptasle 7
characteri st i,6i@neliNg 1RO BRRE 6990 receive transmitted 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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50 ensures that exterior light cannot enter the interior pongifBrhPo@pd/ or
light from the light source 170 is not dissipated fromthe interior
portion 100. In addition, the sensor housing 50 also includes a covering
510 in the housing opening 94 of the 5 sensor housing 50. The covering 510
al so ensur eWQ Q43 mini mal anount of exterior |ight ent®KUYWaMl4t erior
portion 100 of the sensor housing through the -housing opening 94 when the
push rod 90 extends therefrom It should be appreciated that the side
portion 61, shown in Fig. 1, is one enbodi nent used to cover the fan 54
when the top cover 60 and the bottom cover 62 are noved to the first
position to priden8id (Rifit8)f rIﬁmpréfBrrahé:ﬁbddﬁlgexﬁ hifie ivriidor BY0 tse;rohipom ofs shown

in Figs. 1 and on-lLine co enspr .40 i udes first ept acl e
75 anda secdHtit dbdfiaerboden, 1 BOBBh abmaRS bitke o pin it tuieficl e 72
and the secormb feeelﬁqaﬂeactl@ T4 st be appredlated thiah én tiip ebodhine o) va:meb teer ate
t hrough the nel. 52 t e and rece ye |ight fr nt.erior
portion 100 (S’F £ Ssléﬁjsaf}@ ‘%%P?ﬂﬁﬁg TRGSR9EERG e ?Cﬁ)glpt‘?g}?g%dkﬂgﬁg &P shown i n
Fig. 4, she %Qariﬁgtefufﬁéta?im aty dokor nﬁﬂl&h&ej mﬂaﬂe k‘d&e%tlhme oo banmmasabd 62 t(r)\
receive trangmtte ight fr r un osi tioned at the
first recept szm‘?aﬁ Toent; gg;h@g@&lsogﬁ a 81a ﬁg Odﬂs)‘fler’c%gl ®f i r st
Irecelot alcl e 7Z'H§tn€cdpfhelesml@mﬁt}fe%&ﬁfdai@:b]@tazk ?memnbe @lﬁecg in 6ﬂnai besigorishe on-

i ne color se to neasure the color o roduct 5.that are
tr amspar ent G gk RGO e be TR SeHen Bl i the g et s g
and/ or trans@ﬁe@mbymbgmems@@smd hrough the product 25. Therefore, in one
enbodi ment, the' first receptacle 72 and the second receptacle 74 are

pOSItIO din the top he botto C sho |n Fi g.
O RS Lont i our or B B 8okt 72 snibl o B Ren el o SR B
passes t hr oughtid Ihmcn)as Gduh:it émprikes0 ip@ans embbdimengh plhalityeof ppital €ibdd0 and is
collected 25,b e recei ver 80. .The col] ect.ed |i rovided to
Che sheetr oo ittt &b ofe R o b bl T Sou 0 HERPER RS o { he
pr oduct O|25]c i salwrﬂew]l@@t edirceounelt thiat the Hglglthie &supplict hethe o6 4ine a@lbﬁseﬁﬂcﬁf 40an be
conposed of a tyans ent a r tr S as .for.
exanpl e quar £ el?fe‘&?agpé?ongﬁﬁ%q \/ﬁ%@?&n}eﬂgﬁ’ﬁﬁ@g‘hﬂm?é%pgo?P‘aﬁﬁ Barent 30
and/ or 15 ans khixe fight sbme r mepgmécew&ﬂgn SANinCERInbESithent, béapdRahefiberand/ or

transl ucent Bgm}gum?

1}/ is com?ected 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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WO 02/16892 PCT/ USOL/ 19416 wi ndow 810 (Fig. 8). In a preferngdgahedbamnt ,
the wi ndow 810 is conposed of quartz. In these enbodi nents, light Tromthe
fiber optic bundle 82 can pass through the receptacle 110. It should be
appreciated that in the enbodi nents where the product 25 is transl ucent
and/ or tran¥sh28p92 t he spectrophotoneter 160 (Fig. 2) caRCHUBEARAS| br at ed
to determ ne any color influence that the receptacle 110 contributes to

the col or neasurenent. It should al so be appreciated that in other

enbodi ments the first receptacle 72 and the second receptacle 74 can be

pl aced in other,aepfsition erein light is !&ovi ed i ntP .thq I nt.erior
portion 100, 9&¥ieF {19k Sh‘?‘&?sitsuf' A% 4 TRICTODISFIPRl 27 SUPRIES.qntrg! ignal, & 4318| ed
product 140. rdi&inhh6 tHel oRk of @6 eslaTHredué? 1405fof eunnelling thel aruli@hiring R thsour ce
170 via a fiber. optic bundl ﬁﬁ?O t ' .enbodi m%e t a

] { COfTEI‘I es, ig@on
olural ity of PRSEFAl T8 pgslvan, the ShesraPhiomeibrol ol airy beioRseg it PhCwgAEs
enbodi ment, h@mphGRY dSer @6t shéRny MAPMhSBHaRs tedighldtaeshd/drghforifience such
that the light that 1s suppliedt he on-line col or sensor 40 can be

_ ot
preci sel ¥ coftrmbiet B ontline SHSE $885°Téflbodi ment, the |ight source 170 conprises
a 15 white light source. The light receiver 80 can, in one enbodi nent,
conprise the fiber opfidiightingphedd thdai-linescolorBagot 4lis tuged th @ncasure the

spect r ophot onet er _160. addi ti i.n one .enbodinent, the fiber, optic
bundl e 82 coffpr &€ eacﬂﬂll{‘}lrléff’g‘f@ lg{)] dBt9PE Am %@rﬁ%ﬁg‘gﬁy Pfcﬁiugtnhgp que
casing. It sfapath@ obSendpiispab@taad hishaty lodight @dismiseior iprpertBs. AasuchOiapri se
any nechani sm

that collects and/or transmts the light fromthe. on-1line
col or sensor HHeH dﬂrger{tﬁ‘ge %@Ef‘dﬁﬂﬁweéﬁgE@F(’ﬁl‘?‘g?mfi?ggﬁgﬁﬁlw 5?@3‘“%@1’
appreci a6 ed thai nd hentftd bass tBPhiCthe RusIEd BHdud 120d TBerefiae) tBOpRTibS of thedevi ce
that transmts or caonducts. |i

ght_fromone source to anpother, and the fiber
optic bundl e§ooled aw&uﬁzl@ﬁéilﬂ’g 16 oty e TeoRPEAS {1@’3 pis ﬂgﬂﬁ@dﬁ%gﬁgsed
herein. The sgged r@piret ﬂﬁﬁh@t’ériél@ﬁ)ei, fcdnd debod@heat, tedirgedebatlcgeandied to 25
determ ne the color fromthe | ig t,,thgt, i S receive e light receiver

by th
80. The spectf9phsicsratie 4 £ap b Fositons d’e&%f%ca‘ffaiﬁgaﬂﬁwomn i 9t Binect i on
164. In one r@HROSH WREH the tdircdtesSel B)n #RFrRy VDR SasisREWH FEFigOR. Theli@r dat a

rel ati n? to the color of _the cool ed product 140. This information can be
used bylan ofs sanbigugtion, theskight soeiverdf) qollects Hght suprlicd py thy ltebhsqugte Y/Re
manuf act ur i NgnPiQeRstedty thdi@ofARicPI0MG the Aght rdckiveOReSsBplicd thS light
appreci ated that the spéctrophotoneter 160 _can be connected to a cagntrol
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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-7 18 February 2005 WO 02/ 16892 PCT/LUSOL/ 19416 device (not jghQumhsssgs as
a mcroprocessor and supplies control signals or data relating tothe

col or of the cool ed product 140 for controlling the manufacturing of the
product 25. In addition, the spectrophotoneter 160 may be housed in or
connect ed tW0O0/1682puti ng device (not shown) that nmani pul BEEESH/MAMIE | ght |
data and/or information 5 supplied the on-line color sensor 40. The |ight
supplied to the on-line color sensor 40 is used to neasure the color of

t he cool ed product 140. In one enbodi ment, the cool ed product 140 is
opaque or_sem | ranspar et (B AR RLY Wl 100fd bA-BRS RIS s@RoPEOPES L i es.
As such, in this enbodl nent, material properties of the cool ed product
140 al | ow verspowh fin Figs. dr4,meaememhermlqr|05|éhe qopled prasiuethk4g kgt is prsitioped &d
product 140. Jhey sfl&o;%mﬁﬂ?ommeo @ e bdl6r %&9&'@ By Q' ehnbddiPiehth@le i S held

on the receptacle 11 ects light Tromt source 170. For this
mat eri al typeprodust 3h Slowattlrdigheibe ﬁmﬂ#bﬂ of e qnelwmoamsenwz 48 38d iMe thesecond

recept aC§e 7%&@@ eﬁ%‘?tz&f)ﬁjotdf‘?ﬁbe ndd? hm&[g{@p ﬁ@?%du@t@ﬁ?ﬁel@%ﬁ&l&ﬂ g&%@ver t he

f unnel when top cover 1S 1N osition, as shown in Fig.
3. Thus in 1S5attht mtegionppigiond0) @, the teeepiticihi 10 e@@mamtemnlaé@h@m inght

suppl i ed by t]%‘]g ﬁﬁtﬁpxtec ati o(i)ds th??‘fe élhé fSeafrx}iﬁ)f;Egaedj%roﬁﬁtff 1969 Qnfid gy oduct

140, and the rec I'ver 80 supp thrs
spect r ophot orm«;@tacrnGDlO ldopwepeadiculan t‘btthﬁeﬁeﬂém‘bMEInE i0sto fapidityie belding| or

proper ti es ofccblens BPAEG-ALAMShabd Bfld UL B 1hSnbEntdARBI i el 1 0uoh

and/ or pass coolée pro duct ese e |rrents t he
first rd6ept axtrede?20aomithe fyp8 seationrdd coetréstaaviles bt @h@mﬁeﬁhﬁds jusebived at

other 1 9cat| iy el O uS AULE2s e Ay 0L BSlor Srachucpepor Lo

cover 62 (as S ppreciated that
the first reompﬂ:ax:bmb&ﬁmmtdthbhm@bobhnhertmtem poduct 26 Bews wikcs thepaterior

positioned in_the nsSor__housi Lidhe rj ' i.n the
receptacl e 113?1'“%1% ¥ URE"Sr g%ggrpar%é‘gr a SE lagn%dihg Foﬁ%ﬁ%ﬂg&ﬁgéﬁgﬁ% 125.
Similarly, inhebover ﬁ&laecrrhomerﬁrstq:psmm a$ $h§ylwm is Bigr elnlarefoupdembadifenght to

The 11gHP T echr Sue* B0vaw Feteribe e R ? i B8 GRRE B ibr 0O
cool ed producdo cb&@rsal[wlfuamql}slzlaﬁd;tﬁehqi pcbrhqhﬁs taod theeprodip2d iswdfv@ntedrﬁtoar 1600.
't should be t%)vpngg g’n'tc? Ehe ﬁmneelltszt r}F shouﬁihbe z];prp(r)ercr:}atter&eth B0ty abtiftor 64 can

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
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170 may be affected by the cool ed product 140 in other ways gt

reflection of 30 and transm ssion through the cool ed produc#gfg%%ﬁ%£%@?%e
present invention should not be limted to the enbodi nments discl osed
herein. -8 1 8 February 2005 WO 02/ 16892 PCTI USOLl/ 19416 The col or
measur enent YYe¥1688210 and on-line col or sensor 40, as shBGWKHUPH/IMIgs, 1-4,
nmeasure the col or of the cooled product 140 that is positioned in the
interior portion 100 of the on-line color sensor 40. In one enbodi nent, the
product 25 flows through the funnel 52 of the on-line color sensor 40 and

into the 5 interioy_portjon 100 of t sensor. housi ng 50.. Th yduct 25 is
hel d and/ or cpé‘gtﬁﬂ?@&ﬂ%ei‘hbt‘%"%ﬁﬁﬂné PBEE“pB‘F 181 9?0% aBy"%\g e°ﬂ:“‘éc‘§iifé 1©110. In
one enbodi mer‘fhciliﬁﬁztBélﬂmiﬂgrhndlﬁie@amﬁlep&é@@rati@@&ﬂhﬁ?ﬂo&ucii@. hol ds the product

25 and/ or cool ed product 140 while the receptacle 110 is perpendicular to

t he sensor housing 50 faci |l i1 at ol di ng_or ..captuw.i.ng.of the product 25
and/ or cool ed product iﬁ%.ﬁﬁfﬁu%aﬁgpe?%%fh%%ﬁ [thﬁeéedf%ﬁiufr}olgdséﬂ bﬁd‘é 20 or
t he bypass seuntasoamad Wyombldnms reflectives surfano forghaduwels 2Shihbt ars opsgs and a cont r ol
t he amoupt of_ ihe.product 25 that flow into the.i.nterior, pordign 100. In
anot her  Smbod Y U] afck 5 tel flisiinen, dhoies? (B oSasB ool Lo e

interior porttangraréh®éhd/ar tnmescene The pueparatidnaf tiee sarpibaiferoducd hakee thet he t op
cover 60 is d.b he cover .act uat to the first. position, as shown in
o a1 a TRAER APt risd S oSt gk e Soedle: 22 {BaeBR il hapitusce an

el ectric not Qtodubia 26hén fdditédn, {he Surfice Prephiaton GThe proiict aldd i @iltbritiva f unnel
52 and the to ortion 56, and the duct. .25 is prevented fr.om ..flow ng
into the funr?gltﬁ)%ﬁ(.’b’f P’egﬁlﬂ&??i‘e&gﬁ‘é“eé‘bﬁf’g’@i %?lsagﬁ?afeﬁfﬁ%“eewé?maﬁ%é{ r 64.can
nmove t héldt op vaifved. G0 shodd bBexpprtined) thavite phipatafige tof@he @Empld Gurthcdurl | y.

Once the desired, amount of .product 25 is_held or captured the . 20
receptacl e 1|f5c,’wqeﬁemlsjﬁp‘? aeélgﬁ)g’fmelf{hé)fptg?)lcﬁ?&r Pgasﬁwgﬁﬁfég‘st?'{’)r (%/ﬁgdc‘gp"(’fr

measur enent . ekibedipiepRabad nod Reddbsafilydndudelihig €eatifre.t he product 25 invol ves
passing a knife-edge 710 (Fig. 7) over the surface of the product 25

posiiioned on he T eoeBhathendits kST SIERY pfHE oF IR |,
one enbodi nerit allowed ték cod] endtbgferny 4 Godled prodictdédl msmpthet estBodithent tlksfanr od f ace
|1:|28 SI_ n6_%§_ t ¥§43:§1£fbg%§ed3 {oelgg[ifaa}el B¢ cgorh%gcc!f %ﬁcnﬁrggucq‘ig.h %esnr%% %?o’du%SZSs QOWH 'n
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 affecis the light transmitted 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
productl 140. Information and/or data relating to the color is transmitted to a display

162 or a computing device (not shown). The information and/or data relating to the
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the knife-edge 710, the preparation/cleaning actuator 92, aggshe QO

8, rotates the push rod 90. Specifically by rotating the push rod the
push rod face 120 can be noved fromposition A (Fig. 6) to position B
(Fig. 7) and vise versa. Position B (Fig. 7) allows the knife-edge 710 to
contact theVsb®#s¥20f the product 25 to produce 30 a subsPEHVPURIP4I6 | at
surface. In a preferred enbodi nent, as shown in Figs..6-8, the -9 18
February 2005 WO 02/16892 PCTI1JS01/19416 push rod face 120 is positioned
on the push rod 90 at an angle other than 900 to facilitate the cleaning
and the sanpl g P C f uced by
the knife- edgglog Sﬁﬁ‘é g&;l&ppﬁ%ﬁe&?g crag%%e%sg%?%ﬁge lt;;héa%ngﬁ reﬁf%g#ﬁ%ctlve
surface for probwcls 25 that are opaque and a 5 substantlal |y even surface
for the transm ssion of light for products 25 that are transparent and/or

transl ucent. The prepapatj o, & E}ége5 %ﬁar'%l Sndd- gxﬁea%{i’:e NBkes sty | 1 ght

reflected fromor transm tted t hrough thé pro uct consi stent betvveen
various prodiasesthppush redfiistrptaied so iWeat dhar push aop fasp A28t pesitised lie ther oduct

aids in tjhe Cr?% gﬁEl@tl'IQ gd(ﬂ{e %Ltﬁcegﬂ%}%af Gﬁ%ﬁ&’%l@ﬁﬂff? ﬁ%é%lgﬁ? 129 rQMov%@ gng the

reflected or nsmitte orm appreci at ed t hat
t he prepar at iconpledpradhet 1§I§rfmnethw¢¢ea@elellé0 ghe pishendd (98 torledes aifteli digalt of t he

col or measur e lo syabAmM daRtn 20 'ak. 1 ATRAN IRBSAA el B9 cpREsIPRT | | Y

i nclude this ature surface 1s pr epare or. nolten
state, the pribzipepar@tn/deanmig|aotnetdr 2 doelpreferced: emntfodimnand, th@ptl@oroprfwuct 140.

I th I t I

| anot her e TRk  RGHRF oA B 58 PReRRA chBod BN Rl Eedlfeco0! 1 19
product 1240, lifeomplisimg mN-grh@emhupeed“qmlmubct prod@t 2§ froneths mq:oepltacwd’.l@ceas ure
th I 10

pr gvfgegrl | gtﬁéﬁsﬁgﬁiﬁ% girtoogy&&te%éblop%ﬁlggns@ go Ebnﬁﬁ%%gﬁ%ﬂ Ea%ééggélprsce 170.
The |ight fr dmpesitéon A (Fig. Gobe pepdTion/deqpmg\actietr PIhexzutgla lmheer ﬁbn'cben thlept i ¢
bundl e 70 t | i 04~4h t 14 th
"nteror por SPan 5 HEHE wB% AR 400120 WAL ELBIRES o hlth ub | e

transmtted tpoodubie25dion: theeeaeplacle 18&nsor 40. As nentioned previously, the
mat eri al properties of the cool ed product 140 affect the [light by, for

exampl eqsref | ecting t he ki Alboi i, B SH6PkEHigPS BUR! redehoEH00banel OW NG

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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the light to be transmtted through the cool ed product 140. The ligh
receiver 80 25 receives the light affected by the cool ed prdé&%@"ﬁé&éQQ§ t he
on-line color sensor 40. The light that is collected by the |light receiver
80 is transmtted to a spectrophotoneter 166 that anal yzes the Iight to
determine t WO QBFYE of the cooled product 140. | nformati BAVEHGAWO dat a
relating to the color is transmtted to a display 162 or a conputing
device (not shown). The information and/or data relating to the -10 1 8
February 2005 WO 02/16892 PCTI USO1/ 19416 col or of the cool ed product 140
can be used to _control the manufacturing of ‘the product 25. As shown in
Figs. 5 and 6mbgdimenk #Féc%llﬂdot#ef%é‘%?eeﬁegﬂhﬁa@wpé@dew explaie dhe bése mdeh rod 90
| S rotated Serdbit dBfnRAphciaf HRGAAM bt BRklL BB ddich Py dgept acl e
110, and the surface preparation and cl eaning nmechani sm 55 f ermoves t he
cool ed pr odudfilizesther iypatiqRe 2§ SE@ptcine othe .em%h@ﬂ}ﬁ&fgh appvigo thenyhniabes a
first distal menkadd r@tﬁ&@d Q%Qﬁeut Bartififtar ﬁﬁbafiglf of B&S o 4R APGhtBnS Stclg nd

distal end 550 connected to "the preparation/cleaning actuator 92. In a
preferred enbéedad et the pppepdedcizien be genstruadio indbidsalismative embiodimpntsdp shape
that fits ingg KAl fhidd® ¥ERk of the receptacle 10 110 conprising a
V- groove shape. To clean the product 25 fromthe receptacle 110, the push
rod face 120 is rotated to position A (Fig. 6). Once the push rod face 120
is in position A (Fig. 6), the preparation/cleaning actuator 92 exerts a
| i near force on the push rod 90 such that the push rod face 120 contacts
the product 25 to push the product 25 fromthe receptacle 110. 15 In one
enbodi nrent, as shown in Fig. 5-8, the receptacle 110 can be angled using
hi nge 520 to facilitate renoval of the cool ed product 140. In another
enbodi ment, the preparation/cleaning 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
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cover 62 are noved fromthe first position (Fig. 3) and the ed ct
140 is pushed fromthe receptacle 110, the cool ed product 1138"%5]}"-@5‘25@8{

t he open bottom 54 25 of the sensor housing 50 for disposal. The foregoing
di scussi on of the invention has been presented for purposes of
illustration and description. Further, the description is not intended to
limt the invention to the formdi scl osed herein. Consequently, variations
and nogélégﬁélons commensurate with the above teachings, and with the

ski || now edge of the relevant art, are within the scope of the
present invention. The -11 18 February 2005 WO 02/ 16892 PCT/ US01/ 19416

enbodi nent descri bleqkrhﬁf Ehdlcalbossorsfof bﬁﬁp’[ﬁflg ll@hﬁﬁ(ieiﬂ)ebt@olﬂmwm&tér fohe best
node preﬁsntly known ? practjcing.the inve n and t& enabl e others
Ski I 1 ed COHTRearmEno produst, s4r go]ing dhe PERus, beng [Fxiryged Hopy fdpain

enbodi MeRiaderdAding 2t phii&e¥iidi, %n-ﬁR@éJlbﬁs%hkd}%n{ figitlgr €d by their
particul ar application or uses of the invention. It i s 5 intended that the

appended cl ai ns bet mywinghasietan lnﬁfmpupm‘uan,ttbqa hesing teqbogingnnstioned t he

extent &[ﬂnt <3 Ry b%;Pﬁs B&!t%h e?:@n{%%rd Has &%ébﬁgf\é %’%crnoﬁ t]A”[hQ” Iine

col or sensor or sup |ng rop oto
nmeasur enmetnabponipaduct after cool ing, the product being extruded froma

mai n  extruder havin pass t he on-line.col

conprising: a houdi H% ﬁﬁa N aR° ?(ﬁﬁ%gﬂ%thob%?%l%ﬂ potsﬁgmﬁgdgl tﬁ’s mEeﬁlgr housi ng
posi t i oRRetionP6Otht BSing Fort REIdRMENRBS préRiet beifg ARdctdd HR6tthe hipi@Uptitiod r om t he
bypass section into the internal portion; a receptacle connected to the

housi ng 15 5% RIP e §OR HE N I§&eEPHS'9f t he housing for hol ding
veieaeip e RIP SRS §o9lR Ve beingdielden theseeepiss]
the product being aqi%h?%tﬁge he ‘réct%@?o {H%t}f%‘hk;ﬁé f%‘%bgmg MEIRE tHE ihidgioPr oduct

cools while being h on t ecept acl e; rce connected to the
housi ng pootonsafpd housings i ght to the interi or 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 receiver connect to the housing for capturing light fr the_| j ght
source in the interior portion that is affected by the cooléélgggﬁﬁﬁgbéghe
captured light being supplied to the spectrophotoneter for neasuring the
color of the cooled product in the interior portion of the housing. 2. The
on-line color sensor of claim1, conprising: a housing having a top portion
proxi mate to the bypass section and having an open bottom wherein the
housi ng, the top pattion and the ope ott om def j,ne n i.nternal portion; a
funnel Jposi £ oned & HEHE REREH BB Gl b GPECH 15 SBPORRPRORE e by pase
sect i on light @edelifer IBf S4ptaFind dght @dndihd Hﬁﬁ%‘dﬁéeﬂﬂ; thd ifeMEY pditiog ehatannect ed
to a top cover, a bottom cover and the housing t he cover hinge .allow ng

the top 2isvierd tanthasealetpsednst helil mgythe secgptacieashe papfured Lighishaingn
wher ei N ghB61d o) ¢ 9!55&1%%1‘18{0‘?11&&3&1’ fita ]glk'ttﬁgcﬂ&dofﬂﬂ@ cBb!@érﬂglrod%@ﬂin"méf ein the

bott om coVer encl oses the open bottom o ousi ng; a receptacle

connect éafetior pdrdomof®ichgusingl positioned in the interior portion proximte
to the funnel portion, the receptacle holding the product received from

t he bypass section wherein the product cools while being held by the
receptacle; a |igl Bruoeéinecwh@ciadot of tCieinisop eoefurfher cpmpyisiigng | i ght
through the, funnel.into the interior portion of the housing;.-13 18

Febr uar yi%wg RO PR Ot HHECEPRLS TereFRsy i ey PrRHE i The

spect ropbebhort er, the 1light receiver for capturing light fromthe Iight
source in the interior portion that is affected by the cool ed product held
on the receptacle, the captured |light being supplied to the

spectrophot omet er 4f %ﬁ TRARK ot s{eék%r%ﬁ UPe{im?? whitfeif Pf%'ﬁganﬂ{sémgﬁaﬂ the

interior portion of the housing. e on-line co sensor aims 1 or
2 furtheomposgsri sing a cl eani ng mechani smcontacting on the receptacle for

renmovi ng the product from.the r pt.acl e. . 4. . The on; Li cql gr sensor of
O a1 m 3 wher et nt HUhaR Ty gk T GHAL S A BcseoSit dishf i, Bl ARF
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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a push rod having a first distal end and a second distal end e first
di stal end extendi ng outside of the housing; and a face connlﬁ:{:gﬂuﬁ%’ﬁ)ﬂé
second distal end for contacting and noving along the receptacle for

removi ng the product fromthe receptacle. 5. The on-line col or sensor of
Claim4 wherein the face further conprises a knife-edge for contacting the
product to forma substantially flat surface on the product. 6. The
on-line col or senspr..of C ai m4 wherein.the.cleani mechani sm . f urt her
conpri ses a non- stél)'(;qél,e Poms e ?e?ﬁorcogial?]la% 20‘?4}?%6'83&? f??ﬁp%&etlg@qggge

cont act itdghe lidigingt oduct. 7. The on-line color sensor of Claim4 wherein the
cl eani ng nmechani sm further conprises an actuator connected to the first
distal end of the push rod for noving the push rod and the receptacle. 8.
The on-line col or gERRIoNindtAbMechsW G Clafiné Meorac iR tHeidk Q8udche push
rod moving the face froma first position to a second position. 18 February
2005 9. cpRwrises 4 ¢alibrated Bghtsenser of Claim 2 wherein the receptacle is

hi nged to the housing. 10. The on-line color sensor of Clains 1 or 2
wherein the light source conprises a calibrated |light source. 11. The
on-line col or sensdr Tht c@Hameneoldr wnsé athElagns 1tdre whelein teuight sowoapri ses a
white |ight sour%{t fié?t The on-line color sensor of Clains 1 or 2 wherein

t he spec 'J}?'p_lﬁ%st% ® O nected to a di splay. 13. The on-line col or
sensor of Claim 12 wherein the display presents data related to the col or
of the cool ed product. 14. The on-line color sensor of Claim2 wherein the
receptacle conprildesThe voRligey goleh agrmsor ot fHaims 1 j ¢fe ZoWbsrellefl®r of

Caim?2 SE@@{@'}I&OM i9fornl&ed GF£BLpRYE and funnel further conprise a
n a

non-stick, non-reactive coating on surface that contacts the product.

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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16. The on-line color sensor of Claims 1 or 2 further conprig@g, 3005
connected to the housing for cooling the product in the interior portion of
t he housing. 17. The on-line color sensor of Claim2 further 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 tenperature
sensor for measuring a tenperature of the product positioned in the
interior portion o{ he h u3| ﬁ and a Egﬂtro# evi.ce c d to the
t enperature sensor nMOhRttoF? bsagﬂﬂo Pt MG (F8¢ 8 ?QW?gcﬁ t he
product .the idp Meﬂ:aﬁrtuabw&@%v&are ddiepasad bf amettliomatgiator of Caim 2
wherei n each of the housing, the top cover and the bottom cover are
conposed of a netallic material. 20. The on-line color sensor of Clains 1
or 2 wherein the heusiHRGI-Bn@PaGH Senséd of EIEMRNT bi PEWRALRY theaRwehgds Caim 1
wherein the receptacle is conposed of a material allow ng |ight fron1the
| i ght sowedee.t o pass through the receptacle. 22. The on-line color sensor
of Claim1l wherein the receptacle conprises a wi ndow allow ng light from
t he Ilght source to pass through the receptacle via the w ndow.

21. The on-line color sensor of Claim 1 wherein the receptacle is

composed of a material allowing light from the light source to pass through the

receptacle.
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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