8530 [ DESCRI PTI ON] | NSPECTI ON OF CONTAI NER FI Nl SHES The present ,

ifn tion is directed to inspection of containers,and nore particularly to
ds and 5 apparatus for inspecting the finish of containers for finish’

ects. In the art of container manufactufe, the term™container finish" .
generally refers to that portion of the container which def |Z1}s78@?8 (_'
contai-ner nouth. In-a 10 bottle, foq?gg@ﬁpb@;ggye finish includes that
portion of the container neck having reads andgf or shoul ders for receiving
t he cornitai ner cap; as wel | &S pETPPOF ToNBCENEE #IveI®REE surrounding the
cont ai ner nouth agai nst which the cap seats. It 1s inportant that the
contai ner 15 fini Shdepmpropet!| invantient uisddardowiedhaut defmeisieaw that - a
cap may be affixed thereto to seal the container cavity against |eakage and
escape of carkdnatdmrainans, dixd hoke garicngubamdly g ardihsids agel
Conventional technology for mass production of glass 20 or plastics
cont ai ner s5i negipeea fug Moy imepeohinagnshe Eandshubli slandiaineys for
bl ow noul ds. Various types of defects may occur. |t has heretofoore been
proposed to e#@fdsﬁibpiﬁ%t%canni ng techni ques for inspecting such
containers for defects which affect optical transm ssion characteristics 25
of the container silde e |art|af /APREALIRELT BEPRBAPEHTSpedits BT BNs  Nos
4,378,493, 4,378,494 and _4, 378, 495, thi;e i s disclosed g method and.
apparatus in quﬂ;iﬁQES finish" generally refers to tnat portion o

the container which defines the container mouth. In a

Fong .
52 X P . 5 . -
10 bottle, for example, the finish includes that portion cf

the container neck having threads and/or shoﬁlders for
~receiving thé container cap, as wel; as the upper surface
¢f the neck surrounding the container mouth agaipst

which the cap seats. It is important that the container

e

mn

15 finish be properly manufactured and without defscts
that a car may be affixed thereto toc sez2l the container
cavity against leakage and escape of carbonation, and
the like during héndliﬁé aﬁd siorage.

Conventional technclogy for maoss production of glass

&

-

20 or plastics cortainecrs involves forming the coantainers ir
a multiplicity of blovi-moulds. Various types of defects
may occur. It has heretofore been prcoposed t& émplo?
optical scanﬁing techniqgues for inspeéting such containers
for defects which affect optical transmission”charécteristics

25 of the container side wall. In United States Patent

Specifications Nos. 4,378,493, 4,378,494 and 4,378,495,
there is disciosced a metnod and apnargtus in which glass



t,hey are physically and optically inspected. At one optical inspection

8
containers are conveyed through a plurality of positions or stations V\/ner_e‘
station, a glass container is held in vertical orientation and rotated 5 ‘n'

aboyt dts vertical central ‘axis. An.illunmination source directs .diffused
l'i ght ~energy through the container side wall ..o canera, which includes a
plurality of light sensitive elenments, i.e., pixels, oriented in a |inear

array parallel tocbhgatflelrsCalkedtionvelyedothiotgh kO pluraliityl @F positions
positioned to view light transmtted through a“vertical strip of the .
contai ner side wablk. statiouspwhetl thely pireciphysizalillycdndt opedcaldtpt s of
container rotation, and event signals are generated when the magnitude of
adj acent pi xel si dmnspectiedi.er Aty omer eptical timapex tiond sttatitiongdat glasisol d
| evel . An appropriate reject signal is thus produced and the defective
contai ner is sort&¢ntadmerhdscheldydn vexsical orienfatdon asd vetased: he

present invention to provide an apparatus for inspecting the finish of a 20
cont ai ner as%a fu its tdsalc sentiraly @xdssi st A #iﬂénmé@ﬁti&ndsp@rce_

ves
et e e D S, T B LA 3"
par {1 cular b ect a1 A Ruglelld P g5k 1ol A TR e Sighl” o
transm ssion char aeheieiiet 21%hed eSS &N P13 A" i 40?3 1inear
U - array parallel to the Vertiéal axis of containgr
10 - rotation,_is positioned to view light transmitted
through a vertical strip of the container side wall.
. The_oufput_of-each pixel is sampled at increments of
.container rotation, and event signals are generated when
the ﬁagnitude-of_adjacent ﬁixel signals differ by ﬁore
15 - than a predetermined threshold level. An appfopriate
-réject signal is thus préduced ana-fhe:defective
cpntainer.i§ sorted from the conveyor line.
| It is a general object of tﬁe present invention to
' pfovide an apparatué for inspecting the finish of a
. 20 : cbnt#iner-as-a functionnof the optical characteristics
thereof, and for indicating that the container under
inspection should be rejected when such optical
- -~ characateristics do not meet a predetermined standard.
| A more particular object of thé'invention is to
25 provide-a'coﬁtainer finish inspection apparatﬁs of the
_described'character'wherein optical transmission

characteristics'of a test contaiher are obtained and



-3._conpared W th corresponding characteristics of a standard acceptabl e
% ner, and wherein a reject signal is provided where such conparison

Apygt it cati on No. 88 00235 di scl oses a nethod of i nspecting the finish of —
ainers, having an open nouth and a cesgJal aixs, which conprises thex
steps of (a) selecting a standard contai ner having an acceptable finish™
(b) directingcdmpated wiitthicarspording Wharddterist ids Of wigtaiduidpr d
container while rotating said standard contai ner about its central axis,
(c) scanning akeeptabldle aontainext ammind wherdin rerrefedtt signaledsand
storing in a nmenory information indicative of optical characteristics of
sai d st andar d peowisded wheres siech domprrigonfindigatesmtthatf thenttester
rotation, (d) selecting a test container having unknown finish

charact eri st i €éontadnes; decunasanmtable | i ght energy onto the finish of

said test container whiJe rqtating said test cqntaiper out_its central
axi s, (f)Sscanni ng*IRFADRNE trﬁ"é‘ﬁ‘%ﬂplsja‘f%’i%t Q:'oré] 'iqg3%§*r9c°]r‘tﬁ%ﬁe% to

e T FAORR I 8 S AR, T
e Ry K)okt
of (a) selecting a_standard'containgr having an
acceptable finish, (b) directing diffused light energy ' :}

10 onto the finish of said standard container while rotating
said standard container about its central axis, (c)
scanning the finish of said standﬁrd container as it
rotates and storing in a memory information indicative of
6;tical-characteristics-of éaid standard container as a

15  function of increments of container rotafioﬁ, (d)
selecting a test container having unknown finish
charactetistigs,-(e) directing diffuéed light energy onto
the f;gish of said test céntainer whilg rotating said
test container about 1its central axis, (f) écanning the

20 finish of said test'céntainér as it rotates to.éevelop
information indicative of optical charaéteriétics of said
test container as a functioﬁ of increments of container
rotation, (g) comparing said information developed in
step'(f)-with.said-information stored in the memory in

25 step (c), and (h)'providing a signal when said
information developed in”sﬁep_(f) differs from said

4

O A
ﬁ)fates that the test container is unacceptable. 5 Copendi ng Paténtf



. -~
i nformati on devel oped in step (f) differs fromsaid -4- information o
stored tn step (c) by nore than a predeterm ned threshold. According to 7@;
B esent i nvention however, apparatus for inspecting the finish of a ,
contaiiner 5 having a central axis.and an open nouth surrounded by a
finigh wall having internal and external wall-44 nishes, conprises means for
hol ding and rotating a contai.ner -about "its central axi s whil st otherw se

hel d stationary, dnfioymatdeon atqnred tirorsep o(a) by tmattd fokerd d i ght 10
energy onto the finish of a container in said holding and rotating neans in
‘a direction transRkiedetermined threshokdnera positioned at an angle with
respect to said axis to viewinto the nouth of a container in said holding
and rotating neans, tH¢ORENE R ithe Presant dnvention hoyemgrsh i ncl udes

portions of SoL it Bt MR A it pces meane
16T eTEIS 0% Comante W0y AT £ESHD e D LS SRR 31,
fancton, f 020, SN VY 1t poph) S b
and |ight source Fonp¥aves WAL ESP ST d g | P rotating a container
| ..aboﬁt'its cén;ral axis whiléf othefwise held stationary,
a light source positioned to direct diffused light
10 energy onto the finish b£ a container in Said.holding
_ anﬂ rotéting.means in # direction tfansverse to said
gxis, a camera positiohed at an angle with respect to
- said axis to view intd'the'ﬁQuth of a container in said
holding and rotating ﬁeans, the camera héving a field of
15 N view which includes portions of said internal and

external finish wall surfaces, means responsive to said

| h§1ding_and ro:acioﬁ means-for.providing signals at
increments of container rotation,'ahd means responsive
Y | to the camera and to said signal providing means for
| 20 ,bbtaining informatioh.regarding a function of éptical
_charaéteriétics of sald finish as a function of
container rbtgtion. | _ |
In ﬁ_préférréd'emﬁddiment of the invention, the
caﬁera and light source are'positioﬁed on opposite sides
25 . of the container axis. Light energy "seen" by the
camera is thus a cbmplex functioﬁ whiéh.depends upon the

refractive characteristics of the container under test.



of the container axis. Light energy "seen" by the canmera is thus a

.COft X function which depends upon the refractive characteristics of the
C rtﬂal ner under test. It will be appreciated, however, that such
chiaratteristics will be generally simlar for a given contalner

configuration, with sorre di fferences ass®ciated with manufacturing *_-?L |
IS

comt enpl at ed (KaPibhoe ReRfedity faeRge, nat Mol lefieBSertacion, (1 2 gar o

i nf or mati on arwid}sbevraeaemlelyusm;llm forr 8 glven sioghainersconfiperatipn; i cal |y
det ermined by ‘sm S 81 PfereAbLD adbolla¥ed WAEH RisRAEAInaIeN! | On provi des
i n| sh of a contaln

appar at us for .1 nspec havi ng a central
axi s and an o ‘gﬁft@Eﬂ& pouylds pand, dLE fexdng @lass er nal and -
ext ernal Sl | ﬁmrsf acnsist&m teRphital What O takdatiol® @lférehcdiol di ng and

‘rotating a contglner 0 |t centeal, axis st ot her, e _ho ng it
statlongry me%é'? é:af‘ﬁ% %fgé“d \A@é’h’t ‘éﬁﬁﬁ !lg%t gtlon

| i ght source pheiat rejeet sig&lrh:ttolbglwphisablydetanﬂhedtyntm of a
container in the Belding and rotating neans froma direction transverse to
said axis, a canmera positioned an a side of the axis opposite to the |ight

source, the caner Acedddngly.nghe mregent imyentdon i!ﬁﬁi’i@& @W#@!ﬂa ive

telheme‘[lt siodi ﬁp?ﬁ@tﬁetﬁn@ ﬂﬂwro@a%aham& e aﬂ\ﬁ% ak aﬁlaag angl e
ereto suc a e caner a._has V|ew i ch ingludes
portions of sdfyPHE ‘@He?r %bh"%&l QF@EH&T@&&

responsi ve to éiternal wall surfaces, the apparatus comprising means for \.J

holding and rotating a container about its central axis whilst
otherwise holding it statimary means for indicating
15 increments of container rotation, a light source positioned to
direct light energy onto the finish of a container in the
holding and rotating means from a direction transverse to said
axis, a camera positioned on a side of the axis opposite to
the light source, the camera comprising a plurality of light
20 responsive elements disposed in a linear array coplanar with
theaxiéudatanangle&wretosuchthat&xecaxﬁerahasa
linear field of view which includes portions of said internal
and external ﬁnish wall surfaces, means responsive to the
indicating means for scanning the camera elements at )
25 increments of container rotation, and first memory means &
- responsive to the scanning means for storing scan information
as a coabined function of camera element and scan increment.
The invention will now be further described by way of
example with reference to the accompanying drawings, in which:-
30 Fig.l is a schematic diagram of apparatus for inspecting
~ the finish of containers in accordance wi&n 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 super-
35 imposed therein; and |



i ndi cati ng neans for scanning the canera elenents at 25 - . increnents of -
cgnt ai ner rot-ation, and first menory neans responsive ,to the scanning mans
for storwng ‘scan |nfornat|on as a conmbi ned function of canera el ement and
scan<i ncrenent. The invention will now be fuPther described by vvay of

exampjg'e with reference to the acconpanying draw ngs, in which:-

Fig.1is a schenatn:Qﬂ%gr%n%%faaﬁb%YaFﬁgrfoW“FﬁEpé&%HﬁQ'ﬁﬁéSfPRP§H§%°“
containers in aczg qgnce wth, a #esentlg?greferr%d bodi nent_.of the

invention; Fig.2® & SHMETREIR? | TPEstPEPPORLIEE P ceﬁﬁﬁgﬁﬁéflpﬁﬁpsh as
d by th Wt h ' f
Ykgrgln yande ?aneraﬁgfreérfgng ?Ibﬁ?éhﬁ?taxhsgksggFugpraﬁgg GB&E&tﬁ&?%ﬂdl"g

h f f f h. f
Conveyor 20° yS.r AFFEERRLS UafheRE0 S ksl sbbly ABRI =( RLenaRAY<art
slide plate 21, § sasdfggggégogga 80fln68908°180 ! 0. 80ULGe g, Y dod

containers as. to cesslive contal ners position at a |n| sh

i nspection stati £PQV§¥O£02QrﬂH Qﬁcegs§9¥i ggg%g%ge5¥p9f g & 493 10

t hose shown in U'S Patent peci ficatlons and _
and woul d typi Caééé(lt:ﬂ&-’x uge 5he:pokat i‘HESeéE%M@%tEQH Bl NPT FEGC GRS Ve

containers into position and holding themin fixed position during the
scanni ng oper at Ir@sy bd bptihe £918LbNE é@psécesa@hsughtﬁ%se @hiowe 1@l ler is
U.S. Patent Spec1f1catlo_r:s NO.:. 4,230,_219 and 4,-378_,493,
(O 10 and wéuld typicélly include the rotatable siarwhéel for
_brlng¢ng succe ssive. contalnors into 9051t10n and holding
them_ln fixed 9051;;on'§ur1ng the scann;ng opveration. A
bottle rotating device 26 such as a drive roller is
"positioned to engage confainer 22 at station 24 and to
15 rotate the container aboat 14s vertlcal ax1s qu An
--encoder_ZB is coupled-to Lhe container rota ion mechanlsn
to §rovide 51gnal 1ndlcat;ve of increments of container
rotation. A detector 30, such as a llm1; sw1tcn is
kJ o positioned to p;ovzde a sxgnal 1nd1cat1ve of preeenue ct
..zo confainer 22 at station 24._ .
In the prefcrred *mple"tntatlon of *he 1nvént*on
: hereln discussed, contalner 22 is ilius ted as a moulded
glass bottle havlng a bonta;ner body 3? and a generally
cyllndrlcal npck 34 whlbh pro;eﬂts upwaraly from the
'z bedy shoulder 37, The porticn of the conta;ner finish

inspected in accordance with the present invention



posi{tioned to engage container 22 at station 24 and to 15 rotdte the

( ai ner about its vertical axis 23. An encoder ‘28 is coupled to theé _
cofti ner rotation nechanismto provide signals indicative of increnents of ¢
contai ner rotation. A detector 30, ‘suchy,as a limt switch, -is positioned .
t'o provide a signal indicative of presence of 20 container 22 at station.;

24 L the BRETGHCRT L SIRI Ad.AN A SHSASVEOLL 09 GRELD dLaRYRSEd.

cont ai ner 'S 11 Tustrat i ass bo aving a- contarner

body 32 andif eReRldel GMld MiiERle NeeK 3¢ WO £La P PhPekd yBVGLAlY from

k
t he body shoul e portion of the contalner |n|s§ I nspected in

accor dance EEEQgEQQU@WﬁEﬂﬂdédﬂﬁﬂﬂé(¥he ouﬂériﬁﬁfﬁgéé bPhecHapPgEnpaRt i on of
the neck 34 which termnates in a cap sealing surface 36.. A helical thread

38 is integpahhy viRWedhaEuhdd e eIt @n B ASE S th heahlingshipabk whi ch
surrounds the container nouth, and a lip or 5 shoul der 40 is Iikew se

formed gn tBaoulderh Melils Qulidwiel fesneyesn Mhehf BncaR GKLLt oiB¥rbe
crinped in the usual manner for.affixing the cap to'the container, In

gener al , thgupFesenicviglveaniidn a scaslagk et tmay rNispectimped parthen of the _
container finish to which the cap is 10 to be affixed. A light source 42
IS positioneduad chanmeEr diddf usktitimghttiesecay totthéheondataengr fnnish.
froma direction _ - = . '
general, the present invention is adapted to inspect
that portion of the container finish to which the cap is -
iO to be affixed. ~
A 1light source 42 ié-positioned to direct diffused
lighﬁ-energy onto tﬁe'container finish from a direction
generally normai to container axis 23. .Light.soufce 42
includes éne or more lampsl44 and'é diffuser piate 46. A
15 camera 48 is positioned on the side of éxi$'23_opposite to
light source 42.. Camera 48 inciudes a plurality of light
sensitive elements or pixels 52 (Fig,'Z) disposed in a.
linear array 50 coplanar with axis 23 aﬁd dire@@éd -
downwardly towdrd the container mouth at an anglew54 with \‘J_
20 respect to the container axis. 'A lens 56 focuses the field
of View'of éaméra linear array 5C in the wanner illustrated
in Fig. 2 so as to view diame;rically opposife.portions
of ‘the coaxiai cy;indrical'contéiner finish external and
internal wall surfaces 58, 60, internal wall surface 60
25 being viewed at angle 54 throughlthe open_confainer mouth.

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

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



ge’neral |y normal to container axis 23. Light source 42 includes one or nore

i

| ahps 44 and a diffuser plate 46. A 15 canera 48 is positioned on the ;
& de of axis 23 opposite to light source 42. Canera 48 includes a
plurality of light sensitive elenments or:pixels 52 (Fig. 2) disposed in a
lingar array 50 coplanar with axis 23 and directed downwardly :toward the
contai ner nouth at an angle 54 with 20" . resppct to the container axis. A
'l ens 56 focuses the field of view of .canera |1 near array 50 in the nmanner

illustrated in FifhyenSbRS dfendf £ AdPtdd Cold MadPRAR hendid! ignes of -t he
coaxial . cylindrical container finish external and internal wall surfaces

58, 60, internal #p¢tySsifacreddhed 52 Havithy i £eshpds vy 19 fvhdt iegh dfhe.
open container nouth.” (It will be appreciated that the effective i nage 48
of camera 48 is iviewtwhichl éxtdnds 2§ .leddit af el the exppydiad refge aff t he
-8- invention, elenent array 50 includes two hundred and fifty-six elenents
52 having a conposeaking nearfdce| 36 ofo vileey adij aderektlower adgeasfi shosrhdere
opposite edge of sealing surface 36 to the adjacent |ower edge of shoul der
5 40. (1tSwill4®e appt eeill doe appresiated: eff edrsewdhdtorthes in no
way li-mited to the particular finish configuration shown for illustration
purposes in the dkRYERERCN IH ImiRP MRY ohiPi RISt RarddiGlan Ligeh

from 10 detector 30, i ndicative of he fiesence of a contai ner %: at
_ . configuration shown for Iustration purposes in e

o dfawings.) )

~ ~An information pfocessor 62 recei#es a signal from

10 .detector 30 indicative of the presence of a éontaine_r 22 at
inspection station 24, and signals from epcoder 28
indiqafive_ of increﬁentSfbf container rotation. Light
sensitive elements 52 of camera arfay 50 are likewise
individﬁally'cquéled tq.informatioh processor-GZ for

15 proﬁiding thereto respgctive“signéls_indicative of the
iﬁtensity of light iﬁcident on each element. Information
processor 62 is connecte& to anlobject array memory 64

IKQ .and.tp a standard arraf_memory 66, and haé an output for

. préviding'a reject sighallto céntéiner sorting appafatus

20 (not showh). Each érray meﬁofy.64,.66 is an N x M array
meméry,'whére N is equal to or greater than tﬁe number
.6f eiements or_pixéls 52 in camera arra? 50, aﬁd_M is-
equal to or greatef théh the number of scan incfements for
one COmpléte rotationlbf.édnfainér 22, 'in the p;gﬁerred

25 eﬁbodiménf of ﬁhe inVenfth two hundred ahd'fifty-six

elements or piﬁels 52 are provided in'array 50, and two



i ngpechkion station 24, and signals fromencoder 28 indicative of

[ Wents of container rotation. Light sensitive elenents 52 of canera
50 are |ikew se individually coupled to information processor 62 for ¢

1 providing thereto respective signals indicative of-the intensity of

i i)ht I nci dent on each el enent. | nf or M@=~ on processor ‘62 is connected 1‘2

an object array menory 64 and to a standard array nenory 66, and has an =

~output for provddedgandr&fbey-signancremeodst perercoadraing: appeataias 20

(not shown). Each array nmenory 64, 66 is an N x Marray nenory, where Nis

equal to or ¥FRaLBPLIEYEA.t ARChuRBBPTYf 6dl.e®bntthus qinkaliniBw ian canera

array 50, an s _gqual . to_or eatgr than the nunper of scan increments
“for gne conpz?re]lf\é’ r%’f_a‘??o?‘iegfgcaﬁ af‘nglt’—’sﬁ'.emolrﬁf ]'E"'I‘?érr%ﬁ'é’fcéalrtrléﬂ‘% - '
embodi ment of thepjovegtion, gy hupdred and fifity-six el ements or pixels
52 are provided ﬁ\igfrgyigo? g?\\gwt \‘/‘\gg*% Y 1%Hu &re%(fstgr?d:%ﬁ f?%irs%é‘;‘{) |
I ncrenegt s ' ' o] | Le l.ayed, nennr . 86 thus
contain?ng gﬁfaf$§§g%$ggfﬁlégékgggg’x62g20%e§gﬁf?%%%?qI£§§q€%ﬁ3°¢ﬁ X 3655
flow chart ' LIl yist 1 a ope ' ~o0f; _ | rocessor
?or i\rllvspecti%%%ér:\ghé%n?gh o?ﬁggntgaf:ﬁé;tgggérvﬁgn;é ?c?%i%%ééf%‘g I s detected
at inspecti ofhSpeét HBn 24tat DA’ DBL I QALBLAGRISH pRDCREALY %?ﬁfbc'arﬁgmnt 52 of
canera array 50 at each increnment of container rotation and stores

i nformati on dacWwbeBehent 52 of camera array 50 at each increment of

container rotation.and stores information in okject
10 array mémory 66 asia function of 06rresponding light
intensify at each array element. Du;ing an initial or
learning phase, container 22 is selected to possess a
known'acceptéblé-container finish, and the information
obtained in each scan is averaged ovér several scaans and
15 then stored in standard array ﬁehory 66. Standard array
menory 66 thus contains a ;omplete array of.avefage
intensitiés, by camera element and scan increment, for
a container having an.acceptable finish. During
inspection of test containers, i.e. when station 24 is
20 not in such learning phaée, fhe cbject'or test érray in
_ mmemory_Gé is compared, followiny completion of container
rotation.and scén, with the CO:responding'standard
informaticn stored in memory 66.
It will be éppreciated, of course, that although
25 memofies 64, G6 contain corresponding arrays for
compa:ison purposes, such arrays need ﬁot necessérily

register with each other since ceontainer finish scans do



-

10 array nenory 66 as a function of corresponding light intensity at eac

ar ay etement. During an initial or |earning phase, container 22 is -
sel ected to possess a known acceptable container finish, and the
information obtained in each scan is .averaged over several scans and 15
thqu;tored in standard array nmenory 66.. Standard array memory 66 thus
contains a conplete array of average inhtensities, by camera el enent and
scan increnent, for a container having an acggptabl e finish. Buri ng

i nspecti on of test containers, i.e. when sta &on 24 is 20 not in such

For o ag Conpl 143 SES B0 AR %@?t S ST T TR
standard 1 nfor el L ALRLGMITERE G ddydlilde AR egiialied Of
course, that althoug menori é f contain corresﬁon§|ng arrays for .

COMpar | SON_ PUr POSfiee Gl 13/ 1 6o 12 t4ln IS SR T B bl abialoh each

ot her since contalner .fini scans do - -10- not begin and end at a

predet erm ned fi gIes ide tignC WifrRn@iHedraln s A1y E Qb dontaiders axis.

Stated differently,” each container scan begins at a random angul ar | ocation

~circunferensi al | devdie, T A RAIveaXichntainerHausieyn domfigugiatdon,
contai ner design configuration, the array:patterns will remain

substantially i deﬂte czfrlrayl tpats:etz‘rmfsr e:fldrle rem ai mendsstant itad tyr ddeindticadr.
shift

'It is therefore only necessary to translate or shlft

(W ' data stored in object array memory 64 untll the pattern

of data stored therein generally registers or corresponds

" 10 with that Storéd in standard array memory 66, so that

the data may then be compared to determine if individual

or groups of data stored 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. If either or both of such

comparisons'indicate an excessive difference, the reject

signal is set, and processor operation recycles to await

'receipt-of'a subsequent container at the inspection
station. -
25 Camera 48 and lens 56 (Fig. 1) are preferably

mounted for adjustment of arngle 54 with respect to

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



data stored in object array nenory 64 until the pattern of data stored
'qség-in generally registers or. corresponds 10 with that stored in
3

ard array nmenory 66, so that the data may then be conpared to
determne if individual or groups of datg;stored in object memory 64 o
inbli cate a defective container. Such conparison preferably includes a fiygt

conparison of, data:at indivicdual. ;atr 71c§§%455g& combO-detgpmpe.if test
and standardE g?E d?%?er fronleéﬁﬁnbt %wc y %n'ope a?%r a fus?abﬁe

threshol d di £fgrences A 19€HNGIIUDRS | S04\ I Bothethe T &EQded to deternmine -
if the average or weighted intensity of the entire data pattern differs

fromthe stapdar éxRil@in fhiBY ydMBNe@rE 28es PPedatOFiBdiustable
difference. |If either or both of such conparisons indicate an excessive
difference, Ehecigieaillsi gndle ividfing awhs oLesaeteppenadi By treycl es to
awai t recei pt of a subsequent containerat the.inspection station. 25
Canmer a 485antielight 28 (YHeg.thcml=s g eiabsyzaoont eef nouel) ogentny of
angle 54 with respect to container axis 23. Angle 54 is adjusted during a
set-up openahi ahads thd whntdah afexomt atiner £ geosbdeyofsohehat canera 48
will be able to view both the -internal and external finish wall surfaces as
descri bed. Spewitfiica s tviesiklewi thyr cugih ethe mlevth nanddfbpishewdilhei ght
of the threads and the size of the nouth opening such that the thread area
on the far sipdepsfesently envisioned, angle 54 is preferably

adjustable between at least 45° and 75°.



Container ‘is visible t hrough the mouth and finish wall. As presently

envi sioned, angle 54 is preferably adj ust abl e betwe “f“uﬂd }'32\
herr] . -12- CLAIMS. 1. Apparatus for inspecti ngrﬂ“m Hﬁm“'“
cont aifner having a central ‘axis and an open nouth suwrognded Yy Sa fi nish
wal 1 avi ng i nternal and external wall finishg®- conprising neans for
hold“?g 5  and rotating a container’ about its central axis whilst
otherwi se held stationary, a light source Q@@ Saned-to direct diffused
l'ight energy onto the finish of a container .in said holding and rotating
means in a direction trans%é‘attélsseﬁqr dnspectingnshe fdodshonddaat an
angl e with respect to s to viewintQ the nouth of a container in
sai d hol ding and r&® aﬁg i“ﬁhé centra h&ﬁiﬁga&dfPBIQPGP gPB&hwhi ch

includes portions of said r nal xter finish wall surfaces, neans
responsi ve to sai d SHETQURY §1 Yr & dﬁ"&ﬁ W&ﬁ‘g Agterng}i GPﬁg signal s

TRl 5 iy DY b, AR M Bhafee”
it o of g vt ot bRt g s
whi ch the camera _C@H?{éﬁﬁ.%ealﬂl'dr %'ﬁatr)io‘?ﬂcalj}‘,gllt 118HR0BJu¥Re positioned to
' ‘direct diffused light energy onto the finish of a
container in said'hoiding and rotating ﬁeans in a
direction transverse to said axis, a camera positioned
10 ‘at an angie with réépect to said axis to view into the
mouth of a container in said holding and rotating
' means, the camera having'a field of view which includes
‘portions of.séid internal and external finish wall
-surfacés, means respohsi&e_ﬁo éaid hblding and rotation
15 .  means for proViding'signélé'at increments of container
rotation, and means responsive to the camera and to
| 'said signal providihg meéns for obtaiﬁing information
o ‘ regarding a function of optical characteristics of said
finish as a function df'container.fotation.
20 - 2. Appaiatus as claimed in claim 1, in which the
*  camera compriseg a_plurality of'light'fesponsive
elements disposed in a linear array.
3. Apparatus as claimed in claim 2, in which the
camera is positioned so that the linear array of light
25 - ' responsive elements 1s_co§1anar-with the axis of a

container in the holding and rotating means.



elenents disposed in a linear array. 3. Apparatus as clainmed in claim2, in-
theeﬁmﬂnmt““ﬁﬂﬂ(u I)ned SO that the linear array of light 25
sDonsi v anar with the axis of a container in the holdlng*
paratug ag claimed in claiml, 2 or 3, :
I n"whi ch the canera |s p05|t|oned on a si g of said axis opp05|te to thﬁdﬁ :

l'ight source. 5. RAT at Yy sse st dd NBY bﬂaﬁﬁl&doin%%“rﬂ'g te 4r 3

whi ch the camera has a I|ne of view which is at an ang 45 to [err to
said axis. 6.  APAXAlYHe andrd "Bs bosttabhed, offf al slaeyoel gafdapaardant
thereto, in which the information- .obtaining neans conprises neans for :
scanni ng the can&mgdﬁitezﬁdzmheulithegaﬁbseof contai ner rotation, and a
first array menory for storing scan information as a function of canera

el ement and scan incrgent Apparatppaaat adaimed| annedyi ofcedadms, U o ch
the informati on-obtaining neans further conprises a second 15 array _
menory for sﬁorlm@|whiﬁhnihanamQW%ahﬁseagElaﬁ QécUpEHbWblGhnnélmﬁ'aﬁneans

responsive to conpletlon of_a container scan for conparing information
stored in said fiengleaf L2forleP nrbriessadfdawisms for providing a

cont ai ner reject sign functi-on of differenc bet ween t he
_information stored in%gm(jﬁﬂﬁﬁﬁagﬂﬁ §§c6iﬁlme& in cialm 2, or in any

claim appendant.thereto, in which the information-

obtaining means comprises means for scanning the camera
10 arréy at increméntsidf container rotation, and a first
array memory for étoring'écaﬁ infprmation'as a function
of camera element and scan increment.
7.  Apparatus as claimed in claim 6,.ih which the
information-obtaining means further comprises a second
15 array memory for storing information indicative of an
'acceptable container, ﬁeans responsive to completion of |
a pontéiner scan for comparing information stored in
said:first énd.secdnd memories,_and reans for providing
.a container reject signa1 as_a-functioﬁ of a difference\_;
20  between the_ibformation stored in said first and second
memories. _ | ‘ |
8; Apparatus as claimed in claim 7, in which the
-réject signal providing meané includes means for
providing the reject signal when said difference
25  exceeds a preselégted threshold.
| 9. Apparatus as claimed in clsim 8, further

comprising means for selectively varying the preselected



&ennries. 8. Apparatus as claimed in claim.Z, in which the FEJECt srgnal

provi ding neans includes neans for providing the r IHI\E sai d @
di fference 25 exceeds a presel ected threshol d. QTIII“I“WM“E mlcl ai mey

in cl further conprising neans.for- sel ectively varytnd'tie *

preQﬁ} cted -14- threshold. 10. Apparatusisgps clained in claim?7, 8 or
whi ch the information- obtarnrng hreans further conprises neans

sel ectively responshreshald he scanning neans and 5 - = to said canera array

for storing scan information in the second nenory as a function of canera
el ement and scan increk@nt Appargppsras ucldimed nipeclain T heBfomish i a
contai ner having a-central axis and an open nouth 10 =~ surrounded by a
finish wal l. havi ng'higlerthe inmfomationtobraining reeans fumthemcomprises
conpri sing means for hoId agYetgtatrn a cont ai ner about_ its central

axi s whil st otherd?%%??mﬁ af ¢ B ?'V%EEﬂst %rs?ﬁkﬁ%QSiWQFns and

I'ncrenments qQf container ot ation, source O i tion g

direct |igh? enerdP ol t?ﬁ????n%ﬁF?? °Eoﬁﬁ%ﬁ+ﬂﬁ ??F?
A it L i s
scan increment. :
11. Apparatus.for'inspecting the finish of a
- container having a aentral_axiS'and an open mouth
16 . surrounded by a finiah wall having internal and
external wall surfaces, the apparatus comprising means
for holding and rotating a ¢ontainer.about its central
axis whilst otherwise holding.it stationary, means for
indicatinglincrements'of container rotation, a light
15 source positioned to direct light energy onto the
finish of a container in the holding and rotating means
from a direction transverse to said axis, a camera
positioned on a side of the axis oppasite to the light
~ source, the camera comprising a plurality of light
20 responsive elements disposed in a ‘1linear array coplanar
with the axis and at an angle thereto such that the
camera has a linear field of view which 1nc1udes
portions of“said internal aﬁd external finish Qall
surfacas, means responsi?e_tb fhe indicating means for
- 25 scanning'the camera elements at increments of container
rotation, and first memory means respoasive to the

scanning meanS'for storing scan information ...



- . . ‘ . -7
(ce, the canmera conprising a plurality of light 20 responsive b

efemant s di Sgx i ummg array coplanar with the axis and at an 'anglq_e_ _
l;@t\e 0 su mgm“t‘mﬁ“ has a linear field of view which includes d
rtyans of ‘sald iint #rn&l ‘and external f.inish wall surfaces, neans ~
responsive to the indicating neans fosr 25 - scanning the canera'elenéé;s
at increnents of container rotation, and first nenory. neans responsive to

t he scanni ng means foomtsied BprsctionnéHr canepa element- anfl5 sczas. a

conbi ned function of canera el ement and scan increnment. 12. Apparatus as
clained in cl ailmcrementurt her conprising second menory neans for storing
information 5 indicative of an acceptable container finish as a conbined
function of camera élcanedPRERAEEaRS nelaBad, iangladdnd fofuaddsat ng
information stored in the first and second nempry neans. 13. Apparatus for

i nspecting t he COTATdHSIS seoQPd BRRRTF MR8 nEPFuSERLIRE) 1R CaTFeF v

dapted t .at hst ant al | h i nbef . ticulacly d i bed
with referdhoe GLGRTLIS (95 (R 13GR0PFADLACCOBLGIPER, g dialngs.

 combined function of camera element ard scan izcrecexzent,

and means for comparing information stored in tke
first and second memory means.

13, Apparatus for insvecting the finisk of =

10 - container, constructed and arranged and adapted o
'opera-te cubstantially as hereinbefore particulerlyy
described with reference to and as illustrated irn. tke
.acco.mpanying 'drawings.



