-1- 2200207 1 NSPECTI ON OF CONTAI NER FI NI SHES The present

i nvention is directed to inspection of containers, and nore particularly to
methods and 5 apparatus for inspecting the finish of containers for finish
defects. In the art of container manufacture, the term"container finish-"
generally refers to that portion of the container which defines the
container nouth. ‘In a 10 bottle, for exanple, the finishkhiygl udes that
portion of the container neck having threads and/or shoul &éf@rzpa i Vi ng
the container cap, as well as the upper surface of the neck surrounmdfng the
cont ai ner nouth agai nst which the cap seats. It is inportant that the
container 15 finish be properINSPECDIONt QF cQONRAINERNEINIGHESCt s so that a
cap may be affixed thereto to seal the container cavity agai nst | eakage and
escape of carbonati onT¥Engreseniti iavemtiiop hdmldigeckel storirgpection
Conventional technology for mass production of glass 20 or plastics
cont ai ners i nvol PEscpptaineys; padc Mors Partignlandy t $9IPethgdpfand

bl ow- nobul ds. Vari ous txpes of defects may occur,. It has heretofore peen
proposed to ehpl 8PPBPATHE| f?Eal‘rHisrPG"tté&%iﬁlf’es{’f‘b’rs*? r%%e%‘?'??@l%%’&’ﬁ or
contai ners for d§tect§m§pich affect optical transm ssion characteristics 25
of the container *&PAEPWEFESCtEn United States Patent Specifications Nos.

4,378 493, 4,378 494 00§30 %% IS Ay HARLPIELe TBHNOIcBPH

apparatus in which gla
“"container finish® generally refers to ‘that portion of

<

prad ' the container which defines the container mouth. 1In a
10 bottle, for example, the finish includes that portion of
the containér neck having threads and/or shoulders for
receiviﬁg the container cap, as well as.the upper surface
of the neck surrounding thé container mouth against
which the cap seats. It is imp§rtant that the container
15. finish be properly ménufactured and without defects so
that a cap may be affixed thgreto'fo seal the container
cavity against leakage and escape of carbonation, and
the like during handling and storage.
Conventional technoldgy for mass production of glass
20 or plastics containers involves forming the containers in
a multiplicity of blow-moulds. Various types of defects
may occur. It has heretofore been proposed to employ

optical scanning techniques for inspecting such containers

.~ o

for defects which affect optical transmission characteristics

25 of the container side wall. 1In United States Patent
Specifications Nos. 4,378,493, 4,378,494 and 4,378,485,

there is disclosed a method and apparatus.in which glass



- 2-- contalners are conveyed through a plurality of positions or stations
mh@pe they are physically and optically inspected. At one optical
i nSpection station, a glass container is held in vertical orientation and

rotated about its vertical central axis. An 5 i I'lum nation source
dirécts diffused |ight energy through tdgs container side wall. A canera,
whi ch includes a plurality of light sensitive elenents, i.e., pixels,

oriented in a | i nemtatmersyarsicahveyledt thriclagh e plincdli tyoafspositiond arnetrations
rotation, is positioned to view light transmtted through a vertical strip
of the container W@re theydarewphysicahdy cudpoptichlndhspsicked. i 3t smepbptical
i ncrements of container rotation, and event signals are generated when the
magni t ude of. adj amwcbmeﬁt%ﬁlgaa@ga?ﬁs epntaingprié helthin yerééealer ni ned

threshold | evel. An ag ropr| ate reject signal is th % roduced and the
def ecti ve ‘cont ai n@rlepsatdon; g Frephednaddsnits éfPr'i’S:a TRt an.s1 sA3 gener al

fi .b’g.e;éh of %his)ﬁ{ 2?%%“1%3?%#0 s ﬁéf%ps?ﬁ HRt el 0P 'ﬂﬁ’sﬁ?her eof
ahen such opt ?E;P%&aﬂe%ﬁi?a%f%r 1 o SRR WIS e Iy B SGLAE

standard. A nore erﬁgﬁltﬁ f t av (o]
container finish i nspect i on net Q Lﬁ% %es%??’% g cﬁ’a%a%%?yvﬁ%?gi n
optical transm sspgaltaRaCHRY béi-h‘"céloéxﬁ 6@%0n€ﬁife@'ﬂﬁ:&tfdrﬁ 29 tdkiebnaad
conpar ed Wi th correspondi ng characteristics of a 25 st andar d accept abl e
container, and whes @iiéw aight ransnighed Wabudle apveiidall sehis efsu\:mcontamer
conpari son i ndi cates that the test container is

\_/ 10 side wall. The output of each pixel is sampled at increments of

' container rotation, and event signals are generated when the
magnitude of adjacént pixel signals differ by more than a.
.. predetermined threshold level. An appropriate reject signal is thus
produced and the _defec'tive'_. container is sorted from the conveyor
15 line.

It is a general object of the present invention to provide a
method of inspecting the finish of a container as a function of the
optical characteristics thereof, and for' indicating that the
_container under inspection should be rejected when such optical

20 characteristics do not meet a predetermined standard.

| A more particular object of the invention is to provide a
~container finish inspection method of the described character
wherein optical transmission__characteristics of a test container are
obtained and compared with corresponding characteristics of a

25 . standard acceptable container, and wherein a reject signal can be

. pr_ovided where such comparison indicates that the test container is



-3- unacceptable. In co-pending Patent Application No. 8615735, apparatus. .
for inspecting the finish of a container having a central axis and an opew,
nmput h surrounded by a finish wall having internal and external 5 wall .-~
finishes is disclosed, the apparatus conprising nmeans for holding and -~
{rotating a container about its centLgk axis whilst otherw se held
stationary, a light source positioned to direct diffused |ight energy onto
the finish ofhRcepudiabner in said holding and rotating neans in a direction
transverse to said axis, a canera 10 positioned at an angle with respect

to said axis to yheb-paidinghPatehytApplicatiefNAI 8615785, LppardtRkdfdry and
rotati ng means, the canmera having a field of view which includes portions
of said inteinzspecting eké ciindsh fofna Jonvairershaviag es ceptrasd aeigpandiane to sai d
hol di ng and rotating neans for providing signal at increnments of container
15 rot at i onopendmotin surmsipded ibyea tfiiniste wadhhhayinghdnternadi ahdsegterinal.
providing nmeans for obtaining information regarding a function of optical
char act ers st¥ald- §inighpg ¥5 Ailsglogeda thgrRRPRBAUST COmpriainkpeansfeR. Sai d
co- pendi ng Patent Application al so disclgses apparatus er.Zﬂ ﬁFinspecting
h .

the finish ofoldipgfAng; FRYating s Goataipnt aboul dits canfrah axs
surrounded by,.a finish |l having .ingternal and.external wall surfaces, the
appar at us com%%ﬁ%‘ﬁarﬁ#b@%?cﬁ Brbge‘%ﬁ&Wawan%oﬁ?a‘*ﬁﬁgabout its
central axis | r hol, di Li .stpatiqQnary, . Ly 4 0di.cating

i ncr errent's_ o?ﬂcgc’)‘ﬁ%ilg'éggfge%% c??‘é?!%%, ham%lhg#t gs%%@%&%ggﬁtgl%ﬁe _ %ﬁ%i rect
di ffused |i gffly eBEAEhgORs! i bl etiOh RafiVd8t Y shiy bhies N digaand
rotating nmeans _

10 positioned at an angle with respect to said axis to view into the

o
mouth of a container in said holding and rotating means, the camera
having a field of view which includes portions of said iﬁternal and
external finish wall surfaces- means reSpbhéive_ to said holding and
rotating means for providing signal at increments of container
15 rotation and means responsive to the camera and to said signal
providing means for cbtaining information regarding a function of
optical characteristics of said finish as a function of container
finish.
Said co-pending Patent Ap'pli'catiOn also discloses apparatus for \_/
20 inspecting the finish of a container having a central axis and an .
‘open mouth surrounded by a ‘finish wall having internal and external s -
- wall sﬁffaces,’ the apparatus comprising means for holding and
rotating a container abéut--its central axis whilst otherwise holding
it stationary, means for indicating increments of containér
26 rotation, a light source positioned to direct diffused light energy

onto ‘the finish of a container ir the holding and rotating means



froma di rection transverse to said axis, a canmera posi tioned on a side of
thg~axi s opposite to the |light source, the canera conprising a plurality of
| i ght :responsi ve: el ements disposed in a |+#ear array coplanar with the axis

i ch i nol udas portTonelre s asOerf U8 G, plh s Yabbfi Rbeliibhia n 4 O

“whi ch includes portions of said intern e _ ni's sur
means responsive ind be thedibial bfthsIea > e 13680 Bolitbe, Nehe 2UREA SbripiERE

at increnents of container rotation, and first menory nmeans responsive t

the scanning neans glarakityrofdigite respirioaidldRents dispeRl Aa0a flUREA: QRrdp
of camera elenent and scan increment. According to the present invention
however, a nethodceglahaspdth ithg atis amndiatharofangDe ttherstoSsuthy Lt &he @RAEra
nmout h .and a central axis is provided, the nethod conprising the steps of
(a) selectingsa sham@alineaprfiigldcf Miew which iacheles aireiénsnbs saidbintkbnal
directing diffused |ight energy onto the finish of said standard contai ner
while rotating saf?f ekterdal £igdsh @kt rsurbaces,i peanserespahsivei 89 the) scanni ng
the finish of said stapdard container as it rotates and storing in a nmenory
i nfor mati on i ndi cHTFEYHE BRNScEPF SRarogcthe; camaragelepgnts ataingiements of

container as a fu i : .l ncrepents of container rotation, (d)

sel ecting a test %%%tagﬁ%rg%oﬁ%\ﬂ)ﬁg%ﬁlﬁ%ﬁ% ngﬂnefﬁﬁrr&gmg?iﬁ%?h? e)
directing diffuse | \ . 1nish of .said test, container

whi | e ro?ati ng Saigcc#nbg% m%%‘r;lgt g%ﬁg}%gﬁ%%% Sr}.n?gma‘té?n ﬁi%,cwegc ‘?ﬂﬂ%ﬁﬁnt he
finish of sahg .test candtneléen®Sadd st _qhg;eg{egtdevel op information

I ndi cative 2 "to optical characteristics said test container as a

function of increnent Scerdfm)tai €Y prédeati Hventibn AGMERRE WOnedld of

i nfof mat i on ' - '
inspecting the finish of containers having an open mouth and a
central axis is provided, the method comprising the steps of (a)
selecting a standard container having an acceptable finish, (b)

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

20 incremenfs 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 axis, (f) scanning the finish of
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 rotation, (g) comparing said information

developed in step (f) with said information stored in the memory in



devel oped in step (f) with said information stored in the nmenory in -5-.
step (c), and (h) providing a signal when said information devel oped in e

sfep (f) differs fromsaid information stored in step (c) by nore than a .=

redet ermi ned threshol d.- Light energy_."seen" by the canera is thus a
iconpl ex function which depends upon tﬁg'r efractive characteristics of the
contai ner undgteg ¢8), ah#l (h)l brovadang e sigiad tuhdhOVRIE infdrtatichGveloped
characteristics will be generally simlar for a given contal ner
confi gurati oninwiteh &0ndiffieksfromcosicainformativt BtoreanB etas (e} iMOmore
tol erances, differing forming nmoulds and differing glass runs. It 10
cont enpl at ed than atpredeterxmined dhapshhiaddence between the test and standard
i nformation arrays which results in a reject signal will be enpirically
det er ni ned by 't hel&@Hy S0eRIY TorRen"nk b siamera |isnthuse damplévefudetsioni bed by
way of exanpl ﬁ‘ .wi!t ref.erence, to _the acconpanyi ng drawi ngs, in which:- 15

Fig.1is%® sc TR IO the ZBHRASH TR ShaYastREbtdes Rf the contaigkrof -
containers in 0 ce.WM resently preferred enbodi nent of the
i nvention; Fi ‘d‘?&% f‘%ﬁg; s%wg?‘rg} %pﬁ??ﬁ%ﬁgﬁq'owe’fhé‘hﬁﬁﬂlﬁhner finish as

Vi eved byt NecRiREgrobh 4 Wi Hel glletaty P ait Y BUPY HIRISES 20ne, 1 NEF COM

i's

configuration, with some differences associated with manufacturing
tolerances, differing forming moulds and differing glass runs. It |

10 is contemplated that the threshold difference between the test and W/
standard information arrays which results in a reject signal will be |
empirically determined by the operator.

The ihvention 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 container finish as
viewed by the camera, with camera field of view superimposed

20 thereon; and - . \./



Fig. 3is a flowchart which illustrates operation of the invention for

i ngpectior of container finish. Referring to Fig. 1, a conveyor 20,
typlcally i ncluding 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 containers 22 into position €I a finish inspection station
24. Conveyor 20 nmay be of any SU|tabIe type such as those shown in U.S.

Pat ent Speci fications glo%r V\?‘;e’? Nt 4 87 A 1 1A% A Iéi,éﬁ/ﬂlcdy |y

include the rotatable rlnglng successi ve contalners I nto

posi tion and hol dbggtﬁge{q}%gnuﬁgdfgpsﬁée&gﬂgd NS tduh SAABRI£ith iIEr at i on.

A bottle rotating device suc dri roller is positioned to engage

contai ner 22 at stati ORe2édraffgt €o 1pig Ot Bl €a téen $YE R 2] BpdalXy including
vertical axis 23. An encoder 8 S coupled to the container rotation

mechani smto provipdgoshgaBle Logdiwrésye(nbti svowierind of shideipkite 21,
rotation. A detector 30, such as alimt switch, is positioned to prOV|de

a signal indigatiye b ALEEEBEE @hd 20osnetBédeto 22 sturtatdDmallded t he
preferred inplenentation of the invention herein discussed, container 22 is
illustrated as a conkdédegkass botbten@asqueasmeteﬂnmalﬁﬁnﬁlZZZ%nkPa
generally cylindrical neck 34 which projects upwardly fromthe 25 body

shoul der 37. The positdenoftt Aefiohshi hespechicn §tabien oif rF%ft‘(ﬁ)Y%n%‘é

with the present invention
: may be of any suitable type, such as those shown in

u.s. Patent Spec1f1catlons Nos. 4,230, 219 and 4 378,493,
' 10 and would'typically inciude the rotatable'starwheel for
bringing successive containers into position and holding
fhem.in fixed'position dﬁring the scanning operation. A
bottle rotating device 26 such as a drive roller is
positioned to en§a§e containef 22 at station 24 and to
15 rbtete the'ccnfainer about its vertical axis 23. An
encoder 28 is coupled to the container rotation mechanlsm
to provide signals 1nd1cat1ve of increments of container
rotation. A detector 30, such as a limit switch, is
o/ . positicned to.provide a signal indicative of pfesence of
. quo container 22 at station 24. | |
In the.preferred implementation.of the invention
herein discuesed, container 22 is illustrated as a moulded
gleSS bottle having a conteiner body 32 and a generally
'cylinéiicel neck 34 Which projects upwardly ffom the
25 bcdy shoulder 37. The poftion of che container finish

inspected in accordance with the present invention



-7- includes the upper portion of the neck 34 which termnates in a cap _
sealing surface 36. A helical thread 38 is integrally noulded onto the o
outer surface of the finish wall which surrounds the container nouth, and. &
lip or 5 shoulder 40 is likewise formed on the finish wall outer surface
over which a cap skirt may be crinmped in the usual manner for affixing the
cap to the container, |In general, the present invention is adapted to

i nspect that portion of the container finfsh to which the cap is 10 to be

affixed. A light squrce 42 is positioned to direct diffused |ight energy
onto the cont PRANIEENERR PPBRFaPAF FLERI BR §BRcPEFKySAcVREFN e LBIN ¢

23. L 42 d 44 dj ff
Dlate 46, A8 3 EaRopas}3nDsEireFoABa of PRYLERRtBFeaY Sez'eso‘séié.te
to |ight 42 d Li f t
e?enggts E?ULFEngrgig?nﬁéglé%dd gggsgge'ﬁekgr?ngg¥a§rr3§ggé C g?%ﬂ%yemnth
axis 23 and dh%&ﬁt%ﬂ1@ﬁWQW@EQLXdEO%ﬂEchH%g&ﬁEEahggEP”DHLH QE%ES gpal e 54

with 20 respect e contal ner axis bcuses freld. of

vi ew of caﬁergh'omaa& 30" 3y §leulkeef§mear oh! kH&! £2hedhi Rall JougesO as to

view dianetrical'ly opposite portions of the coaxial cylindrical container

finish externghr#ade Bv@rnahival b éHEfQRQ§t5§ay68e cpifmpeal inathesurface 60
25 belng vi ewed at angle 54 through the open container nouth. (It will be

appr eci at ed thahauhﬁaahheCEbreafmmsen68thefcapnnbatna tenkhinerjates .in
Fig. 2). In a preferred enbodi nent of the
general, the present invention is adapted to inspect
that portion of the containér finish to which the cap is o/
10 to be affixed. o
A 1light source 42 is positioned to direct diffused
light energy onto the containef finish from a direction
generally normal to containef.axis 23. Light source 42
includes one or more lamps 44 and a diffuser plate 46. A
15 camera 48 is positionea on the side of axis 23 opposite to
light source 42. Camera 48.inc1udes a.plﬁrality of light
sensitive elements or pixels 52 (Fig. 2) disposed in a
linear array 50 coplanar with axis 23 and dirécted -
downwardly toward the container mouth_at.an.angle 54 with ~
20 respect to the cpntainér axis. A lens 56 focuses the field:
of view of camera linear array 50 in the manner illustrated
in_éig. 2 so as to view diametrically. opposite portions
of the coaxial cylindrical container finish éxferﬁal and
intefnal wall suffaces 58, 60, internal wéll:surfacelGO
25 Dbeing viewed at angle 54 through the open cﬁnfainer'mouth.

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

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



-8- invention, elenent array 50 includes two hundred and fifty-six el enments
52:having a conposite linear field of view which extends at |east fromthe
opposite edge of.sealing surface 36 to the adjacent |ower edge of shoul der
5 40 (It will be appreciated, of courge, that the invention is in no
way I|n1ted to the particular finish confrguration shown for illustration

pur poses i n t 6 draWoRgs ohefintNhoEEP! 56N RELESS Ofwh i) VESa 2 si gnal

from10 detector 30 indicativ he presence of a container 22 at

i nspection st gtirey-24x 1emeh@gab fn&@ﬂh?nﬁ()éSﬁpgglté‘deﬁééi/efPeled”&ferrentS
of container rot-ation. Light sensitive elements 52 of canera array 50 are

li kewi se i ndi vii@walhichoepiteddsoaitnieaset £pompens esppss e fOdgd Sof

provi ding thereto respective signals indicative of the intensity of I|ight
inci dent on eselldngnenirfacel Abotoathenadjacessoloklri edgenme csleshldenn
object array nenory 64 and to a standard array nenory 66, and has an out put
for providi ng48. r ej(@at wiildnbe Bpprechatederofocounge applaatttise 20 (not
shown). Each array nenmory 64, 66 is an N x Marray nenory, where Nis
equal to-or gﬂé&@@ﬁlpﬁaﬁstﬁé AGnBaY dimitedetestbe paxeicubyr i finksier a
array 50, and Mis e ater -than the nunber of scan increnents

for one conplEPQfFGPgﬁF&RFOFgEHﬁt PﬁeFIQEStr?Hl?HePBF@$%ﬁ$e&P:E?e

enbodi nent of the |nve2t|on two hundred and flfty six elenments or plxels
52 are provi d8E3¥P88¢dy 50, and two

An 1n£9rmat10n processor 62 receives a signal from
\./ 10 detector 30 indicative of the presence of a container 22 at
inspection”station 24, and-signals from encoder 28
indicativg of increments'pf container rofation. ~Light
sensitive elements 52 of camera array 50 are likewise
individually coupled to information processor 62 for
_lSH;?p;oyiding thaeto:respective signals indicative of the
intensity of light incident'on each element. Information
proéessor 62 is connected fo an object array memory 64
;andlto a standard array memory 66, and ﬁaé an output for
providing a_;eject signal to qontainer sorting apparatus
fpot shown)._ Each array memory 64, 66 is an N x M array
~ memory, whe:e_N is_equal to or greater than the pumber
 0£ elements or pixels 52 in camera array 50, and M is
equal to or greater than the number of scan increments for
one complefe rotation of gontaine: 22. 1In the preferred
25 embodiment of the invention, two hundred and fifty-six

elements or pixels 52 are provided in array 50, and two




-9- hundred and fifty-six increments per container _
egch nmenory 64, 66 thus containing an array of at |east 256 x 256 nenory /.

i
. .

word |l ocations. Fig. 3 is a flow chart which illustrates operation 5

i nformation processor 62 for inspecting the finish of container 22.

rotation are enpl oyed,

of

When a

container 22 is detected at inspection station 24, information processor 62

scans each elenent .52 of canera array 50 at each increnent of. contai ner

“rotation and stores information in object-90 array nmenory 66 as a function
of corresponding light intensity at each array elenent. During an initial

or |earning phherdrednied neifp-six sinexenenhts pris seantai narowe tatdan abl e

container finish, and the_information obtained in each scan is averaged

over sever al

St andard array

- i | . f .
(P ERDR 2 hifed ShoF o355 RS oK R 08T 1oy g

intensities,

saEPseBRtoved  ($ach MRRLY | 64 st Ghdthus gansrifdRT Ar66.

an acceptabl e finisp; Duging i nspsietdid fwﬁf%ﬁ PUA N dodratfsy

station 24 is 20 no%gln such |'earni ng phase,

a :
hé ‘obj ect or Fest array in

menory 64gi's CQEPAKLErmb LRV G SUBY 662 %Pfi&%@éﬂ% Y &gk scan,

with the corresponding standard information stored I n

appreci at ed,

obofPaif6r 2PAl WMhéd M AoPEai BTS2 65s Bfbt @i N

correspondi ng arrays for

10

15

20

25

inspection station 24, information proceséor 62 scans
each element 52 of camera array 50 at each increment of
container rotation and stores ihfdrmatibn in 6b§éct
array memory 66 as a function of éérfésponding light
intensity at eACh array elehent.'buring an initial or
learning phase, container 22 is selected to possess a
known acceptable container finish,'ana the information
ébtained in each scah is aVeiaged over several scans and
then stored in standard array mémory'SG. Standard array
memory 66 thus contains a complete arra§.of'avéragé
infensities,'by caméra'element and scan incremedt, for
a container having an acceptable finish. During
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, follbﬁing completion of container
rotation'add scan, with the correspbndiﬁg sféndard
information stored in memory 66.

It will be appreciated, of course, that although
memories 64, 66 contain corresponding arrays for
comparison purposes, such arréys need not necessarily

register with each other since container finish scans do

nory 66. It wmll be



.
compari sofi pur poses, such arrays need not necessarily register wth each
other since container finish scans do -10- not begin and end at a
predeterm ned fixed position circunferentially of the container axis.
~Stated differently, each container scan begins at a random angul ar | ocation
circynferentially of the container axis. _%o. However, for a given
- contai ner design configuration, the array patterns will remain

- substantially Jdenfdel -add drid tderLIH S U phiRP IE (gosliraRy ate or
. shift data stored 1 n object array nenory 64 until the pattern of data

stored therei ncgenaiddont LU B S5 tHe BdSMNISxEE. Widtedhat stored in
standard array nenory 66, so that the data may then be conpared to

determine if idiffeérkretly; epchupsomfaidedm siaw akgimsokitect rispdomy 64
~indicate a defective container. Such conparison preferably includes a first
conpari son of alsg@alar lowhidiatuadirgumlererttitsldys o5 thet comdiadmemexiifs .t est
and standard data differ from each other by an operator adjustable

t hreshol @ di f fRewever, Aokchrai WhRentsuimen desdgn meindrigmrad iog .det er mi ne
i f the average or weighted intensity of the entire data pattern differs
from the standsl® PeEIBrPRBYETRT dihafFefrin suksfandial lydjidenddicel -
difference. |f ejther or_both of such conparisons indicate an excessive

di ff erence, - th:Etr’ef_eéle_"s‘?fg‘?'ﬁ? L% dleCesRpt e AR a0 ddycl es to

awal,t recei pt c?;taa s?ygggé]ufﬁqtolgjoenét?lanrexraaa;[ ngehmeor!ynse_of%nlt%q the pattern

of data stored therein generally registers or corresponds
with that stéred in standard array memory 66, so that
the data may then be compared_to determine if individual
or groups of data Sto;ed in object memory 64 indicate a
defective container. Such comparison preferably includes
a first comparison of data at individual array locations
15 to determine if test and standard data'differ from
each other by an operator adjustable threshold difference.
A second comparison is then implemented to determine
if the average or weighted intensity of the entire data
pattern differs from the standard pattern by more than an
20 operator adjustable difference. 1If either or both of such
comparisons_indicate an excessive difference, the reject
signal is sef. and prdcessor operation recycles to await
. receipt of a subsequent container at the inspection
station.
25 Cémera 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

- v v LRI L Gl g " -
N I AN R T MRS .- E A . A



station. 25 Camera 48 and lens 56 (Fig. 1) are preferably nounted..
f@r adj ustment of angle 54 wirth respect to container axis 23. Angle 54 is\/
adj usted during a set-up operation as a function of contai-ner geonetry,"
so that canmera 48 will be able to view both the internal and external
finish wall surfaces as described. Specifically, the viewing angle is
determined by the 5 height of the threadsldmd the size of the nouth openi ng
such that the thread area on the far side of the container is VISI bIe

t hr ough t he noaperahiionia$ sk fivaiations ¢f ccentdinen geamatay, &eyltd is
preferably adjustabl e between at  |.east 45[er r%{ and 73&\}rr -o- 12 CLAI M5
1. A nethod ofamaspctvil the able sko oY L@w et hcthe Hafergadn open nout h

and a central axis, the nethod con’prL ‘he st eps, of r()a# ciel ecting a
standard 5 cBREaPKESTRAL| HEpLsh ¥ f)t% F£a¢es; 3% 9¢35T 9% cting di f fused

[Lont ener oy OBbZes igs 140! o8l FRLEed  FRGEE LR ALAB NP 0l ot 10

sai d standagd gauLRLngE e Lt 0LAL CandNEns 1100 E e TR opening
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°,



10 . i nforration indicative of optical characteristicts of said standard

condaifner as a function of increnments of container rotgaty ; I I ng
a t-est container.having unknown finish characteristi csﬁmqﬂu\‘“gﬁmﬂﬂrﬂm’
diffused Iight energy onto the finish of said test 15 & Lal Mer swh | e
-rotating said.test container about its central axis, (f) scanning the
finish of said test container as it rotates to develop information’

i ndicative of optical characteristics of-3&td test container as a function
of increnents of container rotation, (g) 20 conparing said information
devel oped in step (f) with said infor : AEMZt ored in the menory in step

(c), and (h) providing_ a signal when _said information_devel oped in step (f)

differs fromsaid infotmatfoRekbededli hineRept 1R e nbiRighof rontainers
pre-selected threshold. 25 . A nethod as. clajned jin claiml

Rher e n steps. (b) PRRINGFRaPROBePPtFieltyS T 1A Rh PR Mot o AR M her 11 om
a single source o! ' sed, ligh nergy, -13-.3 _ od,as cl ai ned
inclaiml or 2,'c %ggﬁ%yg eﬁée?%§e§%d°?¥saér%9%%ﬁ %Q%E%e%§§@$%£ang said

contai ner {191 Shesoithings Shook i ahRestany ' FEAIOH, 66 £16 Bk L ol ai m

1, 2 or 3,5 erern’steps and (d? eac% ponprlsb e steps o
orienting the Ca”&iﬁf&&e&'ff@ﬁbeeﬁé9b§h@§t9ft§§'ﬂiﬁiéﬁ“kﬁc%éﬂﬁjééﬁﬂdard

contai ners fromidentical difections!
: container while rotating said standard container about
its central axis, (c) scanning the finish of said
o/ ' - standard container as it rotates and storing in a memory
10 - information indicative of optical characteristics of
said standard container as a function-bf increments of
container rotation, (d) selecting a test container
‘having unknown finish characteristics, (e) directing.
- diffused light energy onto the finish of said test
15 container while rotating said test containef about its
central axis, (f) scanning the.finish of said test
#ontainer as it rotates to develop information indicative
of optical characteristics of said test container as
: a function of increments of container rotation, (g)
' 20 comparing said information developed.in step (f) with
said information stored in the memory in step (c), -
and (h):providing a signal when said information
developed in step (f) differé from said information
stored.in step (c) by more than a pre-selected threshold.
.25 2. A method as claimed in claim 1, wherein steps
. {(b) and (e) are performed:by iliuminating said contéiner

from a single source of diffused light energy.



5. A e laimed in claiml, 2, 3, or 4, wherein steps (c) and (d).
ez*mlmﬂﬂgimg‘liﬁgglstep of 10 positioning and orienting said canera to wi{ .
Vi at an angle to sai d-d8mtral axes into'the-container;;'”"
nmouths to view both the inside and outside surfaces of each container
{finish. 6. A nethod i3 REehoBUasNcPAYMOACIiRNTcTADM D drt D, kheredn Wierein
steps (d) through (h) are repeatedly performed in succession on a
multiplicity stepssiictoandi i€)saré. performédodyotienspgcsaing the finish of
containers substantially as herein described with 20 reference to the
acconpanyi ng doawahger PARENHEsAETthOF7sEmgLeFcamgr@N NO. 2200207B The
following corrections were allowed under Section 117 on 20 July 1989 Front
page Headi ng (73) PRroprRemethpdr ag| aéaipedaindciai®sh, D8l enade) read
(I'ncorporated in USA-Chi o) THE PATENT OFFI CE 28 JUL 1989 -13- 3. A

met hod a$ cl avhegein stgpsm 1cdr apd (Adreprhsreperise she Ft¢paref perf or med
by vi ew ng said_containeg finishes with a s'ngle.cagera. 4. . A nethod as
clained in cl SFAeRtiBg the camera to view the finishes of ‘said

standard and test containers from identical directions.

5. A method as claimed in claim 1, 2, 3, or 4, .
wherein steps (c) and (d) each comprise the step of
10 positioning and orienting said camera to view said
finishes at an angle to said central axes into -the o
container mouths 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 steps (d) 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 described with

20 reference to the accompanying drawings.

PATENTS ACT 1977
SPECIFICATION NO. 2200207B
The fdlloﬁing correcﬁiqns wére alléwed under Section 117'on.20 July 1989
| Front page.Headins (73) Probrietor |
for (Incorporated in USA-Delaware)

read (Incorporated in USA-Chio).

THE PATENT OFFICE
28 JUL 1989



5 wherein steps (c) and (d) each conprise the steps of orienting the f
canera to view the finishes of said standard and test containers from e
i dentical directions. 5. A nethod as Jﬁ??lﬁed inclaiml; 2,.3, or 4,
wherein steps (c) and (d) each conprise the step of 10 posi tioning and
‘orienting said camgra t ' [ 1016 4 angl saj,d central
axes into the conpgi'nergn&bﬁ\#gaﬁggv}(dé\%lbot hlﬁﬁ%nlgpge%%?'oﬂhgelroeel urfaces
of each cont aigh@ips i(d)Sandb.-(£) Areigeaddrimed By B dwimdVs of clainms 1
to 15 5, wherg n(steps (d) through (h) are repeateéﬁg 5%? ormed in
successi on on canBdined ifdinishefs wdth eodiaigiay camera. A net hod of

i nspecti-rng the finish of containers substantially as herein described with
20 reference to4t.he acaehedyiasy creewed)sin RTENT I AQ d977,
SPECI FI CATI ON NO. 2200207B The followi ng corrections were all owed under
Section BlL7 owhzreim \ste¥s0 (Rlo@nddgy lemahi mpum3lserp i staps faf

(I'ncorporated in USA-Del aware) read (Il ncorparated in USA-Chi o) THE PATENT
OFFI CE 28 JUL °td@gpting the camera to view the finishes of saiag

-

standard and test containers from identical directions.
5. A method as claimed in claim 1, 2, 3, or 4,
wherein steps (c) and (d) each comprise the step of
10 positioning and oglehting said camera to view said
finishes at an angle to said central axes into the
container mouths to view both the inside and outside
surfaces of each‘contaiﬁef finish.
6. A method is'claimed in.ény one of claims 1 to
15 5, wherein steps (d) through (h) are repeatedly
performed in succession on a muitiplicity of test
containers. |
7. A method of inspecting the finish of

containers substantially as herein described with

Ny 20 reference to the accompanying drawings. (

PATENTS ACT 1977
SPECIFICATION NO. 2200207B
The following corrections were allowed under Section 117 on 20 July 1989
Front page Heading (73) Proprietor
for  (Incorporated in USA-Delaware)

read (Incorporated in USA-Chio)
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