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-1- I NSPECTI ON OF CONTAI NER FI NI SHES The present invention is directed ‘to

i nspection of containers,and nore particularly to methods and 5 apparatus
foriinspecting the finish of containers for finish defects. * Xwln the art
of contai ner manufacture, the term"container finish" generally Trefers to
that portion of the container which defines the container nmouth. In a C 10 g
bottle, for exanple, the finish includes .thatportion of the container nec
havi ng t hreads and/ or shoul ders for receiving the contain Z}éhgégilppll as
t he upper surface of the neck surrounding the contai ner nouth a whi ch
the cap seats. It is inportant that the container 15 finish be properly
manuf act ured and without def eINSPEBOTIORtOR CONTRENERe FaNfTiseEd thereto to.
seal the container cavity agal nst | eakage and escape of carbonation, and
the |ike during handl ™M prédsendr dgwentdorentintlréctddht@wgins pec thes
production of glass 20 or plastics containers involves formng the

contai ners in a ofil copkairierg, ehdbmorerpardsicular lguste yyashaeds deidct s may
occur. It has heretofore been proposed to enpl oy optical scanning

techni ques fdr i ABPRERFHE SeEhipspesitieds Yha Udrish ofunantakners §prical
transm ssion characteristics 25 of the container side wall. In United.
States Patent SpEtPtsRatifbRStRoes. 4,378,493, 4,378,494 and 4; 378, 495, there

e ngthOdIgnghgpg%Eag¥sé&%égyég}g#éﬁﬁ%acture, the term

"container finish" generally refers to that portion of

e the container which defines the container mouth. 1In a
10 bottle,'fér example, the finish-intludes that §ortion of
| the container neck having thréads and/or shoulders for
receiving the_éontainef cap, as well as the upper surface
of the neck surrounding thé éontainef mouth agaipst'
which the cap seats. It is important that the container
15 finish be properly mangfactured and without defects so
that a cap may be affixed.theretd to. seal the container
cavity against leakage and escape of carbonation, and

the like during har;dling and storage.

¢

Conventional technology for mass production'of'glass
20 or plastics cpntainers involves forming the containefs in
a multiplicity qf blow-moulds. Various types of defects
may océur. It has_heretofore'been pfoposed to ehploy |
optical scanning techniques for inspecting such containers
Tfor defects which affect optical franémission characteristics
25 of the container side‘wall. In United'States Patent
Specifications Nos. 4,378,493; 4;_3'78,49_4 and 4,378,.495,

there is disclosed a method and apparatus in which glass



oo ". ' : - : :
-2- containers are conveyed through a plurality of positions or statlons%/
where they are physically and optically inspected. At one optical ‘
iynspection stati:on, a glass container is held in vertical orientation and

rotated about its vertical central axis. An 5 i1lum nation source
directs diffused Iight energy through t lr@=cont ai ner side wall. A canmera,
whi ch=includes a plurality of. light sensitive elenents, i.e., pixels,

oriented in a |in&Antainery 3 sPRvaved othiqualy & plucalityiof pesitionsoReftations
rotation, is positioned.to viewli.ght.transm.tted through vertical strip
of the container here ?\eﬁeaﬂﬁa\ﬁ‘?s"%ﬁil% utPifFe cﬁ"?ﬁ%&?&‘isgga‘ﬁ‘ﬁl RfFicat

i ncrenents -of contai fer..r.otati n ven i l. r raf ed when the
magni t ude of adj ac@‘ﬁ?%ﬁ‘?& géséltgﬁ% % gll%ser%%t;alﬁlg)’?el%t ﬁ%% ggg’feégé? rm ned

threshol d level. AQ.APR56R"L tgoga@eﬁcgbo%itg{@ Y%Egyaﬁe%gglu%?gs_angnt he

"defective container 1s sorted fromthe conveyor I's a general

obj ect of the(?oresiqmmiﬁw&i | Siréd dRFEMsI8i Fri¥RE hGdheferePGP ARt b the ,
finish of a container as a function of the.optical "characteristics thereof,

and for indicatingcnfaindrheidwwari.nen cupes, iWhise dncDiiesha P1Ur BE tyede atight
when such optical 20 characteri-stics do not neet a predeterm ned :
standard. A nore EEnsitiveaelexienes) icé. | Ipixelw,eptrientedsin a hineut daray
contai ner finish inspection nethod of the described character wherein

- optical. transni ssipsratledr §otthel vertdcabfaxistef containgt rrotation, obs Pposttioned

. conpared with corresponding characteristics of a 25 st andard acceptabl e

~cont ai ner,- and whelifeView light dransmised thpopgh a vertical strip of the container

- 10 side wall. The output of eaéh pixel .is sampled at increments of
| container rotation, and eveﬁt s_iéhals .are._geperated when the
maghitude of adjacént .pix_.el sicjnals differ by more than a
predeterl.nir;ed. th‘resholdlleve]_.._ An appropriate rejéct signal is thus
prodﬁced and tﬁe defective container is sorted from the conveyor
15. .. lin.e.. |
| It is”a génefa_l object of the." presenf invention to provide a
method af inspeating the f.inish .af_ a container as a function of the
optical characteristics thereof, and for indicating that the
_‘ U | container under i_nspection should be rejected when such optical
20 characteristics éo not meet a predetermined standard. |
| .A..more partiaﬁlar_ object of the inventi_on is to provide a
cbntainer f:uu.sh ipapeétion method iof the described character
where:.n optical tranamissioh characteristics_ of a test container are
obtained and coméared with aorrésponding characteristics of a
25 | sﬁandard accepi_:ab’lel contaiﬁer, and wherein a reject signal caﬁ be

provided where such comparison indicates that the test container is
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provi ded where such. conpari son indicates that the test container is .
unaccept abl e. I n co-pendi ng Patent Application No. 8615735, paratus for
i nspecting the finish of a container having a central axis an open
nmout h surrounded by a finish wall haV|ng internal and external 5 wal] "
finishes is disclosed, the apparatusz ?anr|5|ng means for hol ding and" qgk
rotating a contai ner about its central axis whilst otherw se held _
stationary, gk aBplr ce positioned to direct di f f used Ilght ener.gy onto

~the finish of a container in said holding and rotating nmeans in a direction.

transverse to SH dodpdrii &%@ﬁf%pia@xc&@éhtn&nwlﬂbsa%@%&s\ﬂféﬁ respect
to said axis to viewinto the nouth of a container in said. holdi ng and

rotating: nearnmspédingativg FihisH bg & cohtiihesf haviny avebstrdlngkisiaadpertions

of said internal and external finish wall surfaces nmeans responsive to said -

hol di ng and romatmmghnsmmuﬁdad by o ifdhigh sajhdlaving intermamtnarsl ektemalai ner
15 rotation and neans responsive to the camera and.to said signal

provi di ng5meavad 1f finighes:iisi disdlesed nihe appactusdconprisinghweans fof opt i cal
characteristics of said finish as a function of container finish. Said _
co- pendi ng PAcddingnapeixatating & sentaiser gheut dsspentpal faé‘P-SZ'G"llsF nspecting
the finish of a contajner -havjng a central axis and an en - nouth
surrounded by"tgeﬂ""ﬁesh %FFanﬁ@v i i FOURe RS \Fﬁlqn?ﬁﬁ aces, the

SPPaTalus OO SRR Skl UL FNaROIA SO i At
' and rotating means in a direction transverse to-sald ax1s a camera _;“)
10 positioned at an angle with respect to said axis to view into the _

" mouth of a cOntaiher in said holding and rofating means; the camera |
having a field 6f'vieﬁ which includes portions of said internal and
esiternal finish wall surfaces means reSéonsive to said holding and
fot’ating means for provi_ding signal at 'inéremeats of cantainer-

15 rotation and means responsive to the camera and to said sig'na.l.

providing means for obtaining information regarding a function of -

optical'charactefiStics of said finish as a function of container

finish. | |
Sald co—pendlng Patent Applicatlon also discloses apparatus for

20 inspecting the finish of a container _hav1ng a central axis and an

open mouth surrounded by a £ifiish wall having internal and external
wall surfaces, the apparatus comprising means for ﬁolding and
"rotating a container about its central .aJ':is whilst othar;:iSe holding
it stationary, means for indicating increments of container _
25 rotation, a light source positioned to direct diffused lighi: energy |

onto the finish of a container in the holding and r'otatin(; means



i't sfati_oinary, means for indicating increnents of container 25 rotation
a light source positioned to direct diffused |ight energy onto the finish
qof a container ih the holding and rotating#weans - froma direction

transverse to sai @rawisdifectoR tPaRiarks AR daR | decger | 5.eqPR0SI t e
to the li'ght source, the camera conpri s??&eaaﬁtﬁ?é% 9yco %%#éir'%fgoﬁﬁﬂe .

- el ement s_di sposedside @£l tie akifioppysitePtathe Yigh %cé%!tﬁeaé%e?% &agfigg}.@
I N ude

“thereto such that the camera 5 has a linear field of View whic

portions of ‘said anphmraditynd kgherrespohsivesslamehts Fibpete@sin Eailear array

responsive to the indicating means for scanning the canera elenents at

“increments of. conrcepkamarrwitht then axis@ndi ats annavpeytherats suecls xhasi the &andrie

scanning neans for storing scan information as a conbined function ‘10 of -

canera el enenb anBasc@nrinensr Einld of Adewrvhich ingludies portiens dfnseid iinternal
however, a nethod_o inél%acti,ng the finish of containers having an open
mouth and a cent r 3Rd g¥ternal Hiysh WALl FWEanes hAeans Feepansive tthetha eps of

(a) selecting a standard container having an acceptable finish, (b) 15.

directing diff use&“@‘iﬁﬁi“%ﬂ'&?’@%ﬁﬁ?aﬁﬂ’é& the Gamera elements At Aperessntaiofer

while rotating saj gp tal ner.ahout its central axjs,-.ch)? scanni ng
the finish of sai gg%%gﬁ a?’gg%%n -a?énne%refﬁ%s e Fﬁaﬁ@saﬁ?ﬁp?f‘ﬁ’r"ienﬁéi €3 menory

i nformation indi cgting. fﬁﬂ%iﬁlsgﬁﬁﬁ | gld cs af s g 't@nda . -

- container as a functi oﬂao'? 2 i ncre ncghoﬁfgon %’loﬁe% oi? ?é(%muon

selecting a t1?st- 69 NiankP£ el BAdHtN Snd! BB Wil bitintN Characteristics, (e)

directing diffused Iight energy onto the finish of said test container

anLI_/e rotating said According to the preseént invent_ion however, a method of
inspecting the finish of containers having an open mouth and a
central axis is provided, the method comprising the sféps of (a)
selecting a standard container havirig an acceptable finish, (b)

15  directing diffused light energy onto the finish of said standard
container while rotating said standard container about its central
axi_s , (c) scanning ‘the finish of said standard éont'ainér as it
rotates and storing in a memory information indicative of optical
characteristics of said standard container as a function of

20 increments of container rotation, (d) selecting a test container
having unknown finish characteristics, (e) directing diffused light
energy onto the finish of said test container while rotating said
_test container about its central axi's, (£) scannihg the finish of

c _ said test container as it rotates to develop information indicative

25 to optical characteristics of said test container as a function of
increments of container rdtation, (g) comparing said infbrmation

developed in step (f) with saj_.d information stored in the memory in
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test container about its central axis, (f) scanning the finish of said test
container as it rotates to develop information indicative 2 to optical
characteristics of said test container as a function of incr nts. of
contai ner rotation, (g) conparing saiddnformation devel oped in step, (f)
fith sai d information stored in the ménory in step (c), and (h).

providing a sisgepl(cMpeandséht providimgt a Gigial ehep it nirfoematibh dbviel oped from |

said information stored in step (c) by nore than a predeterm ned threshol d.
Li ght energy 'isestep b§) diéfexmbrom isaid Hmformardop|shorédiriat stap W) dy mareends-
upon the refractive characteristics of the container under test. It wll
be appreci at e¢hangnevedeterninedsthresbaldact eristics will be generally
simlar for a given container configuration, with sone differences -
associated with nﬁﬂ@?“écﬁ"&mgstaﬁ'l‘erbgn‘&% capgga &5 | {st 3 COPRLEX St onnd

diff | t ted that the threshold
i o ence borhseh CEREs, Bpon, e RRTITS] TUPRETOT G PRy SRATRIPEE Ul 1

in a reject si I [ ogerator. The -
i nvention w | I‘ﬂ'ﬁ%[w%l:f u:it%h"gmdesc%g%&%gmén ‘? gﬁ%ls th reference to -

the acconpanyidg, i §ass Wbl Qinerdl an;maaﬁ Pieils i ARG of

apparatus for 1nspecting th talners in accor nce wmth a

present|y prefghtgiraehadi m.am s6he (die£érnees i428ocTHtla Wi thSmansb&Fahd C
illustration of the container finish as viewed by the canera, with canera

field of viewisl@enceppdidféfing féﬂilﬂh@cmmlaél(ind differing glass runs. It

10 is contemplated that the threshold difference between the test and | wE

standard information- arrays which results in a reject signai_ will be
empi’rically determined by the operator. | _

_ The invention will now be further described by way of example
with reference to the accompanying drawings, in which:-

15 Fig.l is a schematic diagram of apparatus for inspecting the
finish of containers in accordance with a presently preferred
embodiment of the invention;

_Fig.' -2-.is a schematic illustration of the éonf:ainer finish as
viewed by the camera, -'with camera field of view 'superimposed'

20 . thereon; and



-6- Fig. 3 is a flow chart which illustrates operation of the inventiod{?or
i nspegtion of container finish. Referring to Fig. 1, a conveyor 20,
Lypically.inqluding a rotatable starwheel (not shown) and a slide plate 21,

5 _is so disposed and connected to a source’ of noul ded containers as to
bring. successive cont-ainers- 22 into position g. a finish inspection station
24. "Gonveyor 20 may be .of any suitable type, such as those shown in U S.

- Patent’ Specifications Nog;, 4 230,21 ANGHhY Siri%h 110 ustid celoberabiic |y

. include the rotatable starwheel for bringing successive containers into

. position and hol'dig® ¢Hemivedt ddf fasiidspediiidmef Rdneanat B3 ndpdr.at i on.

. A bottle rotating device 26 such as a drive roller is positioned to engage

. contai ner 22 at stati OrrRe¥emricthg ol Figpt &t £ 4 hom@myor 128y, alypiicallly including
- vertical axis 23. An encoder 28 is coupled to the container rotation

' mechani smto proviaerstatatke istimdteele (@fot mhavmhtandfa cdrids pdrate 21,

i rotation. A detector 30, such asalimt switch, is positioned to provide
. a signal indic§tivis oo dispesed cin@Cavrctedrtemisonras @f meulded he

. preferred inplenmentation of the invention herein discussed, container 22 is
Cillustrated as a neRRERINGTHSAS KR (RELNG\SURFES it SandrRigedF 2 4t

eneral Iy cylindrical neck 34 which projects upwardly fromthe - -
gene y o position at.a'finié% {nspectian stQQiOnJ94i'Conveyor 20

may be of any suitable type, such as those shown ih
U.S. Patent Specifications Nos. 4,230,219 and 4,378,493,
_10.”and would typically include the rotatabié starwhgel for
bringing successive contéihers into poSition apd holding
them in'fixedlposition during the 3cahning operation. A
bottle rotéting device 26:such'as.a drive réller is
positioned to engage cohtéiﬂer'zz at station 24 and to
e 15 rotate the container about its vertical axis 23. an
- encoder 28 is coupled to the container'rotatién mechanism
ﬁo provide.signals indicative df incfements of container
. rotation. A detector 30; such as a limit switch, is
V) : | - positioned to provide a signal indicative of presence of
20 container 22. at station 24, . |
1n the preferred implementatibn'bf the invention
herein discussed, container 22 is.illustrated as a moulded
glass bottle having a cohtainer body 32 and a generally
cylindricél'neck 34 which pfojects upwardly from the
25 body shoulder 37. The portion of the container finish

inspected in accordance with the present invention



25 body shoul der 37. The portion of .the container finish inspected in
accordance with the present invention I ncl udes the upper portion of the
neck 34 which termnates in a cap sealing surface 36. A heligal thread-38
is integrally nmoul ded onto the oufer surface of the finish wal | mhych e
surrounds the container nmouth, and a4ip or 5 shoulder 40 is quemnse,i)i o
formed on the finish wall outer surface over which a cap skirt may be
crinped in the usual manner for affixing the cap to the container, In

eneral, the present invention.is adapted to inspect that portion of t he
gontainer finP%HCEBéﬁﬁiEhetH@PEEpP?Et on ofothe Apekx34. whichghermbnates42

' It dto.direct diffused |jpght ergy onto the container finish
_ }foﬁledzsggtibﬁ aeﬁaPaf??iﬁB?nﬁ?r#gcﬁoggainérhﬁ*FQaQSFhE?Qﬂt3§oh$ce 42

: _ ' diff I 6. A_15.- ¥ 48 i
posi 11 oned on TREEEFaL g Aol a@Bo0R ks Lt Shelr Thfirfase 8 fbe i&”ﬁ%% a8
' ' | ] ' e | xel s.52 I g. '

i sposed | n - &) el Peh LEPLOTRRS thd Colh ERTRER Roubh Cafd Eotner

downwar dl yst ongkgh i d€r COO Pi NEL L EPLLD 2 @é@ﬁ@%@g&%i?ﬁ&n%&?&t to

the container axis. A lens 56 focuses t view of canera TTnear

array 50 in theurpaderovés shich el ¢ap Fipire ﬁanﬁeteri/ﬂlf&bd.ﬁnﬁ&éi CaIlI y
opposite portions of the coaxial cylindrical container finis externalsand
: ' usual manner for affixinglthe_cap to the container, In
general, the prgsent invention is adapted to inSpect B
that portion of the container finish to which the cap is 7
10 to be affixed. "
| A 1light source 42 is posifioned.td difect diffusedl-
light energy onto the container finish from a direction
generally normal to container axis 23. Light'source 42
includes one or more lamps 44 and a diffuser plate 46. A
15 tamera 48 is positioned on the side.of axis 23 oppoéite fb_
light source 42. Camera 48 includes a_plurality_of light
sensitive.elements or pixels 52 (Fig. 2)“disp§sed in a
linear array.SO coplanar with axis 23 and directed Q)f
downwardly toﬂard the container mouth at an ahéle 54 with
20 respect to the container axis. A lens 56 focusés fhe field
| of view of camera linear array.SO ih the manner illustrated
in_éig. 2 so as to view diametrically opposite poftions
of the coaxial cylindrical container finish external and
intefnal wall surfaces 58, 60, interhai wall surface 60
25 _ being viewed at angle 54 through the open container mouth.

(It will be appreciated that the effective image 48' of camera 48 is

illustrated in Fig. 2). 1In a preferred embodiment of the



internal wal | surf,acés 58, 60, internal wall surface 60 25 being vief#gd

at angle 54 through the open container nouth. (It will be appreciated That
the effective imge 48 of canera 48 is illustrated in Fig. 2). In a
prefegred enmbodi nent of -the -8- inventign, elenment array. 50 includes two

hundred and fifty-six elenments 52 having.a conposite linear field of view
whi ch ext ends iftivértbénf r ebemdrt oaposy t50 edgel waiess etado yndeed aed 36 to t he
adjacent | ower edge of shoulder 5 40. (It will -be appreciated, of

course, that tfieftyvebxiehenentsn 7O hawing m teenpasite aoaedcfiald igf sh
configuration shown for illustration purposes in the drawings.) An .

i nformati on prote¥sehich extendesat keagfal fromthe orrasicteredy® iafdi cative
of the presence of a container 22 at inspection station_24, and signals

from encoder 22E3HHPE aFPTECHT 36 kR ethtad HCVhtLAWRT edaeatdforshouldar
sensitivecele ts of | ra array, 50 are |ikew se individually coupled
to infor ngt i 'oF@? chigoylggr%‘%ra&%re ! ‘?f?di iy T o 'i'r]'l?stpeté'ﬁ ve signals

i ndi cative .of | sjty.of li. j nci dent, on .each elenent. .. .

I nf or mati on pr%&%ﬂéﬁggg% s”gorﬁéle‘g{%di%l%en&otb? &c}feaé?arrgtylc@r?orr y_f_lé14ls§’nd to a

standard arr ae JEIPN: 861 of Uha3 A5 CLEAM AL dH Yl field signal

~to container sortihg apparatus (not s array nenory 64,
66 is an N x MpdwdYgs.) _ . _
| An infbrmationnprocéésorféz-}éceives'a sighai from
N \../ 10 getector 30 indicative of the pr'esé'ncel of‘. a container 22 at
ihspection station 24, and signals frém encoder'28
indiCativé_ of'ihcreﬁehts'of.contéinér roiﬁtioh.n Light
sénéitive eiéments 52 of camera afréy Sb.areilikeﬁise
'indiVidﬁally coupled to inforhétion prbcéssqr ézlfor
15 -pfoviding'uuueto'réSpectivé signalé_indicative.6f”the
';w_;' - intensity of liéht incidént.on.éach elemehﬁ..'Infbrmation
"prOCessdr.GZ.is éonhecfed to an object afféy mémé:y 64
and to a s£ahdard array meméfy'GG,"ahd has-an oﬁfput for
providing a ?ejéct sigﬁal fbu éontainer sqrfiné'épparatué
20 (not shown). 'Each“égray'héﬁory 64; 66 is an.N X M array.
.memory,'whefe N is equal to or greateflthanlfhe-number
' of'eiement$ of'pixels 52 in cémera array 50,.and Mis
equal to or gréétef than thé numbér of Qcén incféments'for
one cbmpleté rotétion of_éontainer 22.. In the'preferred
25 embodiment of the inventﬂmy.twd hundréd andzfifty-six

elements or pixels 52 afe'provided in array 50, and two

bis. e " T i A e xyiadia - .~"—»—m.w;-q..- s e g Samame e o - e ——y
e e L - I . .- - - PN . B S 7L R RN - . . . . . Y.



menory, where

pi.xel s 52 in
of- scan incre
preferred 25
el ements or p
fifty-six inc

F

. : 3 -
N is equal to or greater than the nunber of el.enents or- ,
canera array 50, and Mis equal to or greater thgn the nunber -
ments for .one conplete rotation of container 2 In the
enbodi nent of the invention, two hundred and fifty:six . e 2d
i xel s 52 are provided in ‘array 50, and two -9- hundréd .aj
renents per container rotation are enployed, each nmenory 64,

66 thus containing an array of at |east 25g_x 256 nenory word | ocations. - -

Fig. 3is af

| ow chart which illustrates operation 5 -of information

processor 62 fgundpencahdngiEke-biRi shcebmearisaipeer c3ataikbenratatibai ner

22 is detecte
each el enent

d at inspection station 24, information processor 62 scans . -
Saref empleyadyr eaghShembrgaéld, | 66r et cohtadntiagnan rot ati on

and stores information in object 10 - array nenory 66 as a function of

- correspondi ng
| ear ni ng phas
container fin
over several

- St andar d a?rray

intensities,
an acceptable

10

15

20

25

PFERY Pt Bitsilepskt 288cK APPafedprENemordDLPFAgiaRSH NI tial or
e, container. 22 is_selected to possess a known acceptabl e
ish afd9tné Pﬁf&rﬁﬁPWoﬁhéﬁFaPﬁé&hlﬁléééﬁréﬁﬁﬁ PgeﬁﬁéFaged

d 1 th t d t andar.d
IR AT PO A P 9%?@?%9&%&333 FRaelagsh of

T T R R IR A P

etectean
inspection station 24, information_processor 62 scans
each_element 52 of camera.array-so at each'inerement éf,
COntainer rotation and stores information in object
array7menory 66 as a function of“corresponding iight
intensity at each array element. During an initial or
learning phase, container_22 is selected to possess a
known acceptable container finish, and the information
obtained in each scan is averaged over several scans and
then stored in standard array memory 66. Standard array

memory 66 thus contains a complete array of average

intensities, by camera element and scan increment, for-

a container having an acceptable finish. During : E o/

inspection of test containers i.e. when station 24 is

‘not. in such learning phase, the object or test array in

~ memory 64 is compared,-following completion of container

rotation and scan, 'with the correSponding standard -

information stored in memory 66.

It will be appreCiated, of course that although
memories 64, 66 contain corresponding arrays for
comparison purposes, such arrays need'not'necessariiY'

register with each other since container finish scans do

glner havi ng

F



e _
|nspect|0n of t est contalners .e. when station 24 is 20 not in schS-
| earmi ng .phase, the object or test array in nenory 64 is conpared,
fol | owi ng conpl et’i on of -container rotation and scan, with the corresponding
‘Standard information stored in menory 66. It will be appreciated, of
COUT e, that although 25 nenories 64, '661¢ontai n correspondi ng arrays for
conpari son purposes, such arrays need not necessarily register with each
ot. her si nce- conttaiveginf iands lensic arts ad predetelr Miagidn fdxede pdsdttian
predet erm ned fixed position circunferentially of the container axis.
St ated dlfferenﬂmWMﬁamﬁmtaaﬂlﬂ odr theacdpdgiimeramxd s-anddmtadgul ar | ocation
circunferentially of.-the container axis. 5 - However, for a given
cont ai ner desi ﬁﬁﬁﬁﬂﬁiﬁwﬂﬁQﬂ? comd adinedy ssan BeRdng [t Rergnfom

substantially identical. is therefore onl ecessary to translate or
ShiTe data st GRERLAT JEICALEon Chf HBEORF0h Al P RO SEPLERIRGF BALE -

St andar d>ar fé@%ﬁ&enera' il et g T SRR s e
determ ne 11 il GSuY b aNPRAT SE0A5! i8R UG STRIRIL 4

I ndicate a def npar’i son preféran nclu es’a first

compari son of ac?u I oed rnre@és %b‘r? QN rlns1alt g‘i-t %B '%e it test
and standard ta di rom ea h ot her an operator ust
threshol d d'fﬁﬁﬁﬁﬁ%ﬁored in object array memory 64 untll the pattern
of data stored therein generally registers or corresponds
— 10 with that stored in standard array memory 66,.so that
- the data may then be compared to determine if individual
6r gfoups of data stored in object hemory 64 indicate a
defective container. Such comparison_prefe:ebly includes
a first comparison of data af individqual array locations
15 to determine if test aﬁd standard data differ from
each other.by an_opefator adjustable threshold difference.
a second coﬁparison is then implemented to detefmine -
if the averege or.weighted intensity of the entire data
2 .. _Pattefn differs from the standard patfernﬂbyumore.than-an
20 Operafzr adjustable differeﬁce. If either or botﬁ_of such
_ comparisens_indicate an excessive difference, the reject
signal’isISet, and processor operatioﬁ reeycles to ewait
-feceipt of a subsequent container at the inepection
station.
25 Camera 48 and lens 56 (Fig. 1) are preferably

mounted for adjustment of arigle 54 with respect to

container axis 23. Angle 54 is adjusted during a set-up

—-—.s' TIeesasge: ~ e r—— —— = e an ey v o - 2 S - e e o o s
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A second conparison is then inplenmented to deternmine if the average or
weighted intensity of the entire data pattern differs fron1tg§ st andard
pattern by nore than an 20 operator adjustable difference. V'l f either or

~both of such conparisons indicate®an excessive difference, the reject e

signal is set, and processor operation’'recycles to await receipt of a . {J

subsequent contai nerat the inspection statdi@: 25 Canera 48 and
lens 56 (Fig. 1) are preferably nounted for adjustment of angle 54 with ~
respect to contepeeatheansag3a fAngtcid! 0§ adptisirerdgeometry sese uphat -
operation as a function of container geonetry, so that canera 48will be

abl e to view bocameha 48nwilhdbe aabllexter wiewf bothhthalintrarfakes as
described. Specifically, the viewing angle is deternined by the 5. height. of
t he threads andaﬂﬁeesteénﬁl fheisbuvalbpeurfigceacnst dascrheedpread area on
the far side of the contajner is visible through the nouth and finish wall.
As presently en§P§FbﬁéﬁaléhglEhS4V}§"bP€fEPQBFylﬁdﬁﬁ§?éﬂ}%e%e?MeEheat | east

err] and [egr
[ ] 1 E ]helght of %he threads ang the size of. the mouth openlng

such that the thread area on the far side of the
container is visible through the mouth and finish wall.
As presently envisioned, angle 54 is preferably

adjustable between at least 45° and 75°, | "_. ﬁ)
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éLAlwﬁﬂlf A nethod of inspecting the finis ing agéppen
nout h 'fand a central axis, the method conprising the steps of (a) selé&cting

a standard 5, -container having an accept ablﬂljlunﬁmumumlr ecting
di ff.used Iight energy onto the fini-sh of sai e ner while

rot §t4 ng sai d standard container about its ceﬁtrél-axi%,s(cf scanni ng the
finish of said standard container as it rotates and storing in a nmenory 10
i nf ormati on indicative of optical.characfé Fstics of said standard
container as a function of.increnents oéhéiﬂéainer rotation, (d) selecting
a test container having unknown finish teristics, (e) directing

diffused 1ignt eneray g0t oxt hgyhull 59 OhsaRhdshGSkndS ryns SRR REERENLE,

rotating said test confainer about Irts cehtra scanni n

finish of said teﬁsv@ﬂatahnePeasmbLtBOLgheé_ge?ﬂﬁxffgniknfeﬁgHLLQH

: - ) d -
I ndi cative of optical Characteristics of sai eést contalnér as a ?unctlon-

of increments of EGBE@EBQHgFQBQtBQst(G}.?Q) se $EAP2hNE $8hAdLPHOT MALI ON
devel oped in step (f) with said information stored in"the nenory in step

(c), and (h)sprovidheginesi paalinghen sakdptab0eMiheBnjleyshopedet0ingep (f)
differs fromsaid information stored in step (c) by nore than a _
pre-sel ected thredh6Fdsed5light enerdy oAtaerthedfasishaofredaio standnid
wherein steps (b) and (e) are perfornmed by illum nating said container from
a single source o¢00taiugedwhﬁghtrghgtgyg said standard container about
| | ~ “its central axis,_(c)-scanning'the finish of said
~ standard container as it rotates and storing in a memory
10 information indicative of opticai cha:acteristiés of |
said_standard cpntainef‘as a function of increments of
~container fqtation, (d) selecting a test container
_h;ying unknown finish characf;ristics, (e) difécting
diffused light energy onto thé finish of said test
15 _.pontainer while rotating said test container about its
central axis, (f) scanning the'finisﬁ'of said test
confainer as it rotates to develop informafion indicative
QJ ' of optical characteristics of saidftest.containér as
a function of increments of container-rotatiqn; (g)
20 comparing Said informatiOn develbped'in step (f) with
said information stored in the memofy in étep (e), -
and (h) providing a signal when said information
. : déveloped in step (f) differs from said information
stored in step (c) by more than a pre—selécted threshold.
25 - 2. A method aé claimedrin claim 1, wherein steps

(b) and (e) are performed by illuminating said container

from a single source of diffused light energy.



A method as clainmed in claiml or 2, wherein steps (c)-and (f) are

3.

“ﬂ wi ng said container finishes with a single c ra. 4. A
MIHNM| ui dinclaiml, 2 or 3, 5-13-herein steps (c) and.(d)- each ¥
corfpritse®tht steps of orienting the camera to view the finishes of said .~ .
standard and test cgntai gemethbamasdenbimal dinf €2hiANI. of. 2, AneRehad aswss
claimed in claiml, 2, 3, or 4, wherein steps (c) and (d) each conprisethe
step of 10 peepki dei)ngnand £0r iaeet pey foaimedc byevd elwdng ewidai d fini shes
at an angle to said central axes into the container nouths to view both the
i nsi de .and out scd¢ainerafdaishesawvh thomat simglef icamsira.c. A nethod is
clainmed in any one of clains 1 to 15 5, wherein steps (d) through (h).
are repeatedly perfdrmedd Reshofedsi 63admed dml Glgimilt,y 2ofort Sst B
cont ai ners. 7. A et hod of inspectinq_;hé’finish_of containers -
substanti &l |y #beR&id $tgesclcdeand (R126ach comprdfce the SHeP&cOfnpanyi ng

dr aw ngs. . . . : e .
9 orienting the camera to view the finishes of said

-standard_and.test containers frbm identical directions.
5. A method as claimed in élaim 1, 2, 3, or 4,
wherein steps (c) and {d) each Comprise'the step of
10 -positioning'and orienting said camera to view SQid
finishes a£ an angle to said central axes ihto the
container MOughs to view both the inside and outside
surfaces of each container finish. |
6,' A method is claimed in any one . of claims 1 to
15 5, wherein stéps (a) through'(h) are repeatedly
'perfOrmed in succession on a multiplicity of test
‘containers. |
7. A method of inspecting.the finish of
‘containers substantially as herein descfibea with

20 reference to thé accompanying drawings.




