I TLE OF THE | NVENTI ON APPARATUS FOR | NSPECTI NG TOP END STOPS

JOF SLI DE FASTENER BACKGROUND OF -THE | NVENTION 1. Fiel d of
Yhelnvention: = . . The present invention relates to an apparatus for’

i nspecting top end stops of a slide fastener, and nore particularly to

such a top-end-stop inspection Qp@ ¥ USyE WRivERTISy constructed to
en

discrimnate the quality of top stops attached to a slide fastener by

~ an i mge- processing t eckyhMugus 2or BRSSECRNGOToR ENSTRES OF Art: _
Conventionally, a pair of top end stops attached to a slide fastener is

i nspected for attachment fail uresoprsLIgef EXSTENERr ough vi sual inspection by
a human inspector. - However, the visual inspection is |aborious,
time- consuming, |ow in effiBACKGRYUNDUDECTHEITNYBNTIGMNd unstable as it
depends on each person's judgnent. Accordingly, there has been a keen
demand for an autBbiridedfi tspdoveohi®yst em SUMVARY OF
THE | NVENTI ON I't is accordingly an object of the present inven-
tion to provide an appah@tRresest iniesvaen cesliafeantb @#ecappdratus| §ornspecting
the attached condition of top end stops of - a slide fastener. To
attain the objdaspeqtidgpreraid shoRhfod phisle dagtener, and more |
o particularly to such a top-end-stop inspection apparatus
whiéh is constructed to discriminate the quality of top end
stops attached to a slide fastener by an image~processing
technique. .
2. Description of the Prior Art:
~ Conventionally, a pair of top end stops attached to
a slide fastener is inspected for attachment failures or
defecté throﬁgh visual inspection by a human inspector.
-~ However, the visual inspection is laborious, time-
consuming, low in efficiency, uneconomi;al, and unstable as
it depends on each person's judgment. Accordingly, there
‘has been a keen demand for an automated inspection_system.
SUMMARY OF THE INVENTION
It is accordingly an object of the'present inven-
~ tion to provide an' apparatus for automatically and accurate-
ly inspecting the attached condition of top end stops of a

slide fastener.

To attain the object, the present invention provides
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an apparatus for automatically inspecting top end stops of .a slide-
fastener while the slide fastener is fed longitudi- nally along a feed"-"
path by pulling it by a pair of grippers toward-a discharge station, with
~a slider having a pull tab and a bottomend stop attached to the slide
fastener. Than anparates foomputeraigallyvelfspeehing @PspodedtoBp aRlnt to
the feed path on an upstream side of the discharge st tion to read an

ieggggt ggstgsfig?lejﬁlﬁdf]éz?ff Hrii-?lstﬁécﬁﬂ-iﬂf f&gt%ﬁ?ﬁﬁegéeom&iit%lbf the top
' - | e.im ea e i.m Yo)
?nage-proEess??&fy 8H%iﬁ3§?ﬁaﬂﬁg?§§t8ﬁ§*L§%ﬁﬁo¥¥ HdAns 35§%§§§§P§ﬂslﬂg o
ee at t fio L ' Y . ' '
1 de Fast eneloTHA Redtolania, Y61 e BotT ol haet ol LB PR 61 | de
fastener |Yingnd!flootRbh Sord'StbfPA% Rhel Ny thaPs Pt Fagbendss, read by the
_ Inan preferre odi

| rage sensor. e ment, the ftastener support

Toanis COMDT | S8 % pataNddibisbt SiPRdS WHIEE Bl aeacheased bel ow the

feed.path and vertica no e toward "the feed path for guiding and

supporting t h%oséﬂé%eEaS%mﬁbn_ afSyp¥t rabh es 7t by ethd ki skast@nerasupport
means may conprise a substantially U shaped support nenber fixedly

di sposed to ¢9BhaEd rdallratinAger SArLhRUEbPCdObLbpe r daspastieger, and a
substantially U shaped resilient presser nmenber fixedly -disposed to :
contact the re@araefadhe@ntormdirtfiapneobitheheop! énde stbpstefifectédrorudgiag t he
slide fastener against the support ' ' _
_ of the image read by the image sensor using an image-processing
’ techniqﬁe, and fastener support means dispos;ed in the feed |
path upstream of the image sensor for supporting a portion
- of ﬁhe slide fastener in the vicinity of the bottom end stop
to.keep the slide fastener lying flat while the image of the
top end stops is read by the image'sensor.
In an,preferréd embodiment, the fasﬁener suppért
means comprises'a substantialiy U-shaped support block
disposed below the feed path and_vertically moyable toward
the feed path for guiding and supporting the siide fastener.
) As an alternative, the fastener support'means may comprise a
substantially U—shaped support member fixedly disposed to
contact a front or rear surface of the slide fastener, and
a substantially U-shaped resilient presser member fixedly

disposed to contact the rear or front surface of the slide

fastener for urging the slide fastener against the support
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nmenber to reSiIientIy hol d therebetmeen,the slide fastener while
permitting novenent of the slider through the fastener - support neans

wi't hout interference. : The apparatus, when used with the slide
f ast ener fed h h der. _ha 0 am.a body of
the slider, é". %ggﬂfeesnﬁ&l ﬁ&c&a%ﬁ .ﬁ'geeﬂegﬁésn%qlq V\gargevggh ng the

pull tab of Jﬂ‘hé'é&‘ﬁ:’ltftiﬁé“n@g\é%ﬁi'&’f TRY! O e%o%ﬁ{l&%ﬁxh%&é%s%gﬂeﬁt?ﬁs

whil e the inage of top end stops is rea mage sensor

pul | -tab hol di #\OFQQQﬁnngitﬂaﬁtalﬁy@ﬁféfaﬁcgo|dlng strip disposed adjacent
to and upstream of the inmage sensor and inclined upwardly toward a -

direction of feed offhehgpsartaiasf aghanaiselioni hokdengl fdeergoreddre pull tab
of the slider while the inage of the top end stops is read by the image -

sensor. fed wifloechabpukl arub of hetie alijidet sharfgdag uiam dnch advady tages
of the present invention will becone manifest to those versed in the art
upon naki ng roff éhenskider ,t fier theraihedidege gt 1taboho khichgt hears domrpanyi ng _
sheets of drawings in which preferred structural enbodi.nents incorporating
the princi- prleysnting eppebleriabdi of cine shider fSwBvPltnLaldy ®Ving| ustra-
tive exanple _ BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is scHavarfictipertopeend \siopsewiidie dheopragedof Sipsornapbetrag
apparatus according to an enbodi ment of _the resent I nvention shown as
i ncor porat ed ¥ f&aglﬁ’iﬂéhﬁasﬁ%rse"-%f- The pull-tab holding means may

' be a pull-tab holding strip disposed ad jacent to and upStream.'
‘ of the image sensor ahd inclined'upwardly toward a direction
of feed of the slide fastener for holding thereon the pull
tab of-the sliderlwhile the image of the top end stops is
read by the image sensor. | |
.The above and 6ther objects; features'and advaﬁ-
tages -of the present invention will become manifest to those
versed in the art upon making refefence to the detailed
description and the accompanying sheets of drawings in which
preferred structural embodiments incorporating the princi-
’ ples of the present invention are shown by way of illustra-
tive exaﬁpie.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is schematic'perspective-yiew of a top-end-
stop inspecting apparatus according to an embodiment of the

present invention shown as incdrpqrated in a slide fastener
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manuf act uri ng appar at us; FIG 2is a di agr ammat-i cal side view
showing a condition of the top-stop-inspecting apparatus before a slide .
fastener is cut off froma continuous slide fastener chain; " FIG

3is a diagra pwing a condition of the top-end-stop
i nspecting appar us a?#g qﬂ§%at&$7de fastener is cut off fromthe slide

f ast ener chain; FIG. fllg 4crli§ghrt"§am§§fzféﬁms?.é{§ v"l'e% ﬁ&ﬁ‘ﬁg{‘g a fastener

support unit accordlng t o ‘anot he I ment” of the inven- Ion; and

FIG 5 is a tepn®leaibn bV @ppetégs%saéc@mgl hfSardtast 68&Irel 8- the vicinity
of top end stops to be inspected by the top-end-stop inspecting apparatus

of the presentslid¥efzstehé®nis cut off from a continuoddEBALAEDF SRR PTI ON
A preferred enbodi ment of the present invention wll be described belowin
greater detailkhainh reference to the acconpanying drawi ngs, in which FIG
1 shows a top-end- stop inspecting apparatus 13 of the present invention
incor- porated in a §IGdel fisskedbagrrmmaticalusidg wmyashowisg and- FIG 5
shows a front end portion of a slide fastener 1 including top end stops 2
to be inspect sdnditicn ofi the Wp-sodmiwd dnsperdisgiarparasuerafiter. the
In the manufacture of slide fasteners 1, a continuous
slide fastener is cut off from the slide fastener chaln,
FIG. 4 is a perspective view show1ng a fastener
support unit according to another embodiment of the inven-
tion; and
FIG. 5 is a top plan view of a portion of a slide
fastener in the vicinity of top end stops to be inspected by
"~ the top-end-stop inspecting apparatus of the present inven-
tion. |
DETAILED DESCRIPTION
A preferred embodiment.of the present invention
will be described below in greater detail with reference to.
the accompanying drawings, in which FIG. 1 shows a top-end-
" . stop inspecting apparatus 13 of the present invention incor-
porated in a slide fastener manufacturing apparatus, and
FIG. 5 shows a front end portion of a slide fastener 1
including'top end stdps 2 to be inspected and a slider 6

mounted on the slide fastener 1.

In the manufacture of slide fasteners 1, a continuous
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slide fastener chain Cincluding a pair of- stringer tapes T, .T each having
along its inner longitudinal edge succes- sive spaced rows:of -coupling
efenents 4 interengaged with opposed rows of coupling elenents 4 on the
other stringer__tape T is fed longitudipally along.a path in a

pr edet er ni nedS1ii§ &@ELERET IKh2A0I q:i%ﬂj'ljtlﬂ%“%lq galy a%t éﬁg?“%ﬁfaitﬁpﬁsvm th the

| eadi ng ends Qf jhe stringer tapes. . T,.T aripped. by. paj r f first

gri ppers 8, 8?’(&5 @tﬁ%%ﬁﬁﬁ aggg%Hﬁﬁhl??ékqHéagiFu&%Q%%o?égﬁnégﬁaeiTop 5is
attached to t tJ] r : 2QN 1eCu . .pach pair of
I nt er engaged ?g&g #Fgggoﬂ%fsp% g?@rrlérqgsgh&&aﬁé gﬁ’{etr%?tgh%]é%i gﬁlt er 61is

mounted on teﬁ &éﬁae&%nga&e%hamgfe&f@am; '1988' Eechef AdngaHDd-

stantially at e sanme tine, a pal .top end stops 2 is atfached to the
stringer tapegapéespeCEbyClohgidtidiha 19t Aesng @ndatilomnat peareepdingd the

i nterengaged rows of coupling elements 4 by nmeans of a top-end-stop and
slider applicatipectibh, Bhepullingptiocelafiet fustenestcgrinppevstiBtha pair of
second grippers 9, 9 grips the Ieading ends of the stringer tapes T and
feed the sliddehdbtgreadscdfitheCstuingdeer tapes g TpgEidgedr by reegadir ecti on
toward a discharge station. The slide fastener chain Cis cut into a
slide fasteneoflfbfst grpppeirs &,nBnetkspeoticely,engtshowmhénsiiGe lfast ener 1
i's passed through a working zone (inspecting zone) of the top- end-stop
i nspecting appabatten @dderémd Whi attached thhepsesingss/ sarendeasf the top
end stops 2 and slider 6 and : ) S
U one end (upstream end) of each pair of interengaged rows of
| ‘coupling elements 4, and after.that a slider 6 is mounted
on the interengaged rows of coupling elements 4 and, sub~
stantiaily at the same time, a pair'of top end stops 2 is
'attached to the stringer'tapes, respectiVely, at the other
‘end (downstream end) of the.interengaged rows of coupling
elements 4 by means of a top-end-stop and slider applicator
11. Then, in place of the first grippers 8, a pair of
second grippers 9, 9 grips the leading ends of the stringer
. tapes T and feed the slide fastenef chain C further in the
. predetermined direction toward a discharge station. "The
slide fastener chain C is cut into a slide fastener 1 of
a predetermined product length. The slide fastener 1 is
passed through a working zone (inspecting zone) of the top-
end-stop inspecting épparatus 13 during which time the

‘presence/absence of the top end stops 2 and slider 6 and

|
w
|
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-5- the attached condition of the top end stops 2 and coupling _
elenents 4 in the vicinity of the top end stops 2 are read or recorded-as
i mages by an image sensor or canera 14.  Data of the recorded i mages are

| mage- processi.ng techni que using an inage

i mredi atel y phiRceseadday '
processor l1l4a so as to fgﬁ%% -_e%eﬁhet hep sinddetdpss 2eared cbupkingy | nspect ed

i s defec- tig@meht®d .in Ml efi | udgnent, the slide fastener 1 is .
di scharged fromthe discharge lscrtlgﬁ%r?%t 5he Heposndisderofs the raki de fastener

manuf act ur i ng;m@bbf@djygsm@@gesog L _of discharge rollers 20.
The top-end-stop inspecting appar g??fgal @gﬁeﬁ‘f’&sa}'l%%’ Cergnsr iLses Dahe canera

(i mage sensorgf t#ediemosed images bhe inflkQEL{ tation of the slide
fast ener manufacturing appara- tus and useden S Bocﬁérsfdd’f‘! ah inagge

_processi ng systoesrssing ftashoihgue ssppgran Hmage pl-@céng:S&'ggorot ing a portion of
the slide fastener 1 in the vicinity of the bottomen St op°5-° duri ng

i nspection, ajvdige puetherabhtiosdidegfasanerid Yamgpiespecyedtisng.apul | tab 7
of the slider 6 frompivoting or sw nging toward the top end stops 2 :

during i nspeckivgnor not. Aftemrydier Judameat st srlidenfassedsr iisigonposed of a
substantially,{Scharhed’ frohPohe dlsoRargs R3REoh B Lhe Turaide of the
slide fastener manufacturing machine by means of a. pair of
dischafge rollers 20. |
“ . The top-end-stop inspecting apparatus 13 generally
éomprises' the Camera (image sensor) 14 disposed in an in-
specting sté.tion of the slide fastener manufacturing apparaé
tus and used as a par.t-of an image proceésing system, a
' fastener support means 16 for .supporting a portion of the
slide fastener 1 in thé Vicinity of the bottom end stop 5
during inépection, and a .pull-tab hélding means 18 for pre~
v.enting: a pull tab 7 of the slider 6 from pivoting or |
swinging towérd the top end stops 2 during inspection. |
. The fastener support means 16 is composed of a
Sxibsta.ntially U-shaped support block disposed upstream or .
behind the camera 14 _fof guiding‘and supporting thereon a
trailing end portion of the slide fastener 1 wﬁich would

otherwise hang down after the slide fastener 1 is cut off

from the slide fastener chain C. With the traiiing end -




behind the camera 14 for guiding and supporting thereon a traili ng end --
portion of the slide fastener 1 which would otherw se hang down after the
stide fastener I is cut off fromthe slide fastener chain C. Wth the
trailing end thus supphuteddyypshe eshipipprt helakppbs tthgl 6ékda Easthnes|l de
fastener 1 is always kept flat while a | eading end portion of the slide
fastener 1 i néPu%llr"r?dst kept djagndhikeogsloadiig ere rantden of iwe pakdsed

t hr ough- a reag zon of the canera 14. Thus, the |eading end portion can
be correctly é“%]é#éf’& e tRpt meitStees ot (Aidnghe Sliﬁéle§u%pb?t bl ock
16 i s connected to on rod, of a fluj d pressure t or such as

ah air cyli naé?se({j%é‘ﬁg‘ééb 3, Eeeding |Z}9nem{1 | ﬁa“Fee"sap(}?il St’he operat i on

movabl et ovar FeRngEy 1Pl e%ﬁ%sifﬁ& B8 iR sSheEnkt T ks
shown in Fl ngl?:h@d‘éj d%foWL%@u the uﬁﬁo?@%l‘%@ﬁﬁ%l OCI((:B%gefth'agltgugl nal ly by

t he gr]ppers shown |n € support s rétracted

downwar d- t _ 0 St u h v nt of the
slider 6. PF%S&? hrgﬁl Irjlggéejcf{lggg ﬁ%s{eé%srgp%%él%tgpo%{( %%Cﬁl% he gmlen its

upper wor ki ngcp‘i’ﬁ&érondié’%&é&})%hi&qu?(?“ ﬁuspoiﬁ'%pgﬁséhé‘o fhide fastener
1in the vicinity of the bottom end sfop 5 ( FIG 1), as shown in FIG 3.

The support bbpekatidh showwe iMukdprebshas @ctﬁlul@sfamlzthbysd{bp@mpmocacs
.described above, so that the slide fastener is supported on a bottom
surface of thasUisharedcaslippaotableodowitdwind avay nr&mgmhdeithed path of
“ . the.slide fastener 1, as shown in FIGS. 2 and 3. When the
‘slide fastener 1 is fed longitudinally by the grippers 9, as
~shown in 'FIG. 2, the support block 16 is retracted downward—
| ly from the feed path so as not to obstruct the Imovement of
‘the slider 6. During the.i-nspectionl, the support block 16
.is held in its dpper working position to support thérecn #
portion of ‘the slidé fastener 1 in the vicinity of the bottom
end stop 5 (FIG; 1), as shown in FIG. 3. The support block
16. éhown in FIG. 1 has a 'sﬁbst_:antial'ly U shape, as described
. abové_', so that the slide fastener is suppqrted on a bottom
surface of the U-shaped support block 16 while it is guided
between opposite side walls 6f the U-shaped supéort block 16.
The U-S_Haped, vertical_lj movable suppért block 16 (fésteﬁer
support means) may be replaced by -a fixed fastener support

means or -unit 16a, such as shown in FIG. 4.



betmeen opposite side walls of the U—shaped suppbrt bl ock 16. - The .
U-shaped, vertically novabl e support block 16 (fastener support means) may
e replaced by a fixed fastener support neans or unit 16a, such as shown

in FIG 4. - The fixed IP&sten¥B0sifitir®NEhiSUBROShoWNh Afip $hown in
FIG 4 I s conposed of a U shaped support nenber 21 fixedly disposed

bel ow t he feeds Rafm;poégi SURPOLEfdlRdt Beppart hBgbst i2defiasdigneisposell Whil e
al | owi ng passage of a slider 6 through a central . recessed portion (not

desi-gnat ed) obeldwe thlesfiesakpashppar tsupponeingeth@deormnte as Iidehépetckmessi | i ent
presser nmenber 22 fixedly di sposed above the feed path in confrontation
to the supporl whileeabbewi2ip passage ofr asslident b ythnogeht hecesitirdl fastener 1
downwar d agai nst the support nenber 21. The support nenber 21 and the
resilient preseesssednpertion (agt|designgtend) it Ree U-shhpere suasoeher :l as it
is fed or pulled by the grippers 9, so that the slide fastener is
stretched bet feeben B, gridb-2 ‘Slf!)%ﬂeg geahblente PFESSd PEEPENER s%PEﬂSH'Yt uni t
16a. Since the f ast ener supP %J 16ais fixed i movabl e, the |
STt "F ast SheRoseloanots RpLLe sibo? eccmfﬁoatmopom ies SRER i Fed

condi tion regard] ess . of the | engt h .of the sl| sten ) h t

showln ! t he rrgﬁ‘ﬁ% L Pastertort giFJF}p}&?lFE I %E 1df6gaﬁ‘§s"8ﬂ Egggabg\cl)e

"with respect to the enbod s shown I d
by a pneErrat i doyqrg,aga Wg&}‘f‘ suppr?ggnxge%qr ? pr e#h gygor@¥gg%0§2dagf a

pi pe vertcal by ZRYARLYres: EAROSALSRE! AURBLS 2hoPANTER:E) 435 814 O

_ slide fastener 1 as it is fed or pulled by the grippers 9,

so that the slide fastener 1 is stretched between the grip-

-.pefs 9 and the fixed-fastener'support unit 16a. Since the
fastener support unit 16a is fixed or'immovable, the slide
fastener 1 can always be supported in a uniformly-stretched
condition regardless of'the,length of the slide fastener 1.
Though ﬁot shown,_the'mechahical fastener support means 16,
16a des¢ribed above with respect to the embodiments shown in
FIGS. 1 and 4 may be replaced by a pneumatic fastener support

_. | means which preferably is composed of a pipe vertically movably

disposed below the feed path of the slide fastener I and having

a number of nozzles for ejecting therefrom number of_streams

of ﬁressurized air against the underside of the slide fas-

tener 1 to floatingly support a trailing end_portibn of the

slide fastener 1.
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a nunber of nozzles for ejecting therefrom nunber of streans. of
pr.essuri zed air against the underside of the slide fas-  tener 1 to
floatingly support a trailing end portion of the slide fastener 1.
The pul |l -tab hOIdinngEaﬁﬁlﬂfkts di sposed adjacent to and upstream of the
i mage- processi ng canera 14 to-Rebpldingeapardd 18abs dispoddieagldder 6 in
posi tion agai i la A O i.ngi ng novenent toward the top end stops 2
dufing the iﬁ%@gt‘?%]&ea‘i‘héef; CdEPA8R TP oeess Mg tdanerkepit ~gogsonot i Nt er -
fere with thecﬂen?ggptﬂa@n-/ogftm 's'?ﬁﬁj%r“% end portion of the slide fastener
1 by the camera I4. The pull-tab holdi'nd" Bf€Rtomegasnszonpasad of a
pul | -tab hol dmgwshgine mookaéed towpraral.y war.d the direction of feed of
the slide fastener gfﬁ%nd attached %%tgﬁ 6£ §Pd§ﬂFPécé<hmiagsmeort base 19
dis- posed hialspectien.f e@epstiidenf pahe wbi cietﬁugsl\%\%q:ea 1. The in- clined
pull-tab holding strip 18 is provided such that en“°% "eadimtgrend portion
of the slide ferst gnth thei dospelitignt b theopesdihgStRPSo2r AT iVES at the .
readi ng zone (inspecting zone) of the canera 14, the pUnlotaﬂe7 of the
slider 6 is dldde Sastenerpdl by tdile Rameagést rThe §8l1-asbshaWi,n FIG 3.
After the inspection, the slider pull tab 7 is automatically ~rel eased from
the pul | -tab #RANG A bt GoPPesed Pt RePWl @b helsddagerstribsircuridaer noved
toward the di scharge side. The _pull-tab h%ldin nmeans conposed of the .

i nclined pul IYR%5dIRcIoNaRE &8 irestiny Ae F%%I‘%cé%le Blide fEstemazzl e (not

shown . .
) 1 and attached to an upper surface of a support base 19 dis-

posed beiow the feed path of the slide fastener 1. The in-
clined pull-tab holding strip 18 is provided such that when
a leading end portion of.the slide fastener 1 including the
top end stops 2 arrives at the réading zone (inspecting
zone) of the camera 14, the pull téb 7 of the slider 6 is
~ held on tﬁe pull-tab holding.strip 18, as shown in FIG. 3.
~After the inépection, the slider pull tab 7 is auﬁomatically

released from the pull—'tab' holding strip 18 as the slide

fastengr 1 is further moved toward the discharge side. The

* | pull-tab holding means coniposed of the inclined pull-tab

| hCLding strip 18 may be lrepla.ced by an air nozzle (not shown)
é.ttaéhed to the underside of the grippers 9 for ejecting a
stream of pressurized air against the pull tab 7 of the slider
6 to tilt the pqll tab 7 in a direction away from the top

end stops 2. With the pull tab 7 thus tilted, the leading




attached to the underside of the grippers 9 for ejecting a stream of
pressurized air against the pull tab 7 of the sli-der 6°to tilt the pull’
tab 7 in a dlrectlon away fromthe top end stops-2. Wth the pull tab 7

thus tilted, th g grtion of the slide fastener 1
i ncl udi ng t he top eﬁglor&sogpgh Sclgﬁgbﬂé |tﬁ§ﬁ'éc]t é&cg‘r‘&?tﬁ’tghwe d9® 8eduratel y.

I n addition taqRe @af_rg@lr Eelﬂnéﬁe‘&\tb&'eﬁnq‘c&hﬁgoﬁ@ n %lgattggecordl ng the imge

of a portion of the slide fastener I nc Yend stops 2, the

i nspecting station furtsh@aditivy weesna Clahgpg agklight) 15 d| sposed
directly above the camera 14 across the fee gFﬁ&d%Q 8% 3as- t ener

1 for illum nagd mgcéieingbrret idagebet lm%‘?@i&ﬂ ofaegle Alqa fas'l%%%elr -
di sposed on one side of the camera 14 for ‘ejecting a stream o essuri zed

air to clean umcAutibmg ther Lepeendf stops Canehe inbpedbing %EQ@lJne%QrQ{err ecor ded
by the canera 14 is sent to the i mage processor 14a. The inmage processor
14a processes idailades a Héghtcurued (brkdighy) b dpppaxed aisectly

i mage- processing technique to discrimnate the presence/absence of the

- slider 6 and tahpventhsicepera lamgrose e depdddatondf tihensbidd Ifestop end
stops 2 and the coupling elenents 4 located in the vicinity of the top end .
stops 2, tl1ere&gﬂqglécﬁqqnlﬁéﬂm¥ﬁﬁﬁi§geénq\R?J§FF(ﬁ9 PgsirgRacsed | ramh

non-def ective siide fasteners. own in FIGS, 2 and 3, the
camera 14 i s A%PFdEelPZBE dw @%@Oﬁégoo‘béﬂ? 6?- § & §N¢ fa0eEat Enderl so as to

read or
_ ejecting a stream of pressurized air to clean up a top

surface of the camera l4. The image read or recorded by

the camera 14 is sent to the image processor 153. The
_image'proéessor 14a processes data of the recorded ihage

by an appropriate'image—processing technique to discriminate
the presence/absence of the slider & and top end stops 2
and the.attached condition of the top end stobs 2 and the
coupling elements 4 located in the yicinit? of the top end
stops 2, thereby discriminating defective slide fasteners

from non-defective slide'fasteners.

* As shown in FIGS. 2 and 3, the camera 14 is disposed
below the feed path of the siide fastener 1 so as to reéd or
record the top end stops 2, slider 6 and coupling elements 4
located adjacent the top end stops 2 from their front side

- while the slide fastener 1 is fed with its front side facing

downwards (with the slider pull tab hanging down from a body
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record the top end stops 2, slider 6 and couplistg el enments 4 |ocated:

adj acent the top end stops 2 fromtheir- front side while the slide

fastener 1 is fed with its front side facing downwards (with the slider

pul | tab hanging down froma body &= ) :

of the slider o) thet®ider by aferott ¥5 outtofL SrPReticasiédrrtaséraeh ¢ In

.the case of a slide fasIE_‘ener 1 having a larger |length, the inspection '
hr

cﬂ[!”PI etCesSbef cﬁhéif’h%'f S géh‘Fﬁ%at;énfBF 3 slidecfasteperel JIAVing 315aJéef ast ener.
~chain C. Severance,o t ' S5t in C| f.f : wh
| F;gts gﬁgtr i \{eha\s;l:ei:éghg a eeﬁ?f??é#%?r ?S@Pejtnﬁ ééﬁg%gﬁ tbﬁs‘ute %dﬁgt)%%ﬁnﬁgz}a\_:sl-i de
3 i .enen c
sewing to the r%H? é%’%fggrgk’ ?’E%gé}??%e&f%;tgbgﬁgcrh%lﬁ?séuc%réggg}s’%ov\%t}ei n >Iél G 5,

}ge canera 14 dpg gi%ﬁfgﬁ?lﬂén&’} %h iﬁgc?e%]l%%k%‘té&‘?héﬁ@ frakBeofidhe slide

istener 1 to rea _ ront side e slide fastener 1°in order to
sgcure - accur adigdeefsd fihed’ 1§ estdNgi fhharged at tiehethddihg o Qfidet op end
stops 2 each having three prongs 3 and the attached condition of coiled
coupling el enefdstefiepN tHa&ihp ofYileddei Dinenthey dougeifigisdlenentd. s As
descri bed above; the canera 14 is nornmally disposed below the feed path o
the slide fastsmiched by sewing to the front side of the slide fastener o

1, sgch as shown in FIG. 5, the camei'a 14 is preferably dis-
posed below the feed path 6f the s]_.ide fastener 1. to read
“ the front side of the slide fastener 1 'in order to sec.ure
- accurate reading or recordin_g of the attached condition of
"top end stops 2 each having three prongs 3 and the attached.
condition of coiled coupling e'lements_h on the front side of
the slide féstener 1. As described above, th_e camera 14 is
‘normally disposed below the."feed path of the slide fastener
1 to achieve its reading operation from the front side of
the slide faster_ler 1. However, if the attached condi_tion.of _
the top end stops' 2 and neighboring coupling eleménts_ 4 dées
. - not show.a substantial difference between the front side and
the backside of the slide fastener 1, the camera 14 may be
 disposed .above-the feed path of the slide fastener 1 to
.achieve t_:h'e‘required inspection. | |
As 'shown in FIG. 1_, a second camera {(image sensor)

23 and a second backlight (light source) 24 may be disposed

- 1.1--..
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1 J; achieve its reading operation fromthe front side of the slide - .

- fagtener 1. However, if the attached condition of the top end stops 2 and
Meijghboring coupling el enments 4 does not show a substantial difference

between the fr.qnt_si n h sj de the.sl i f.as , the

cafera 14 nafd %E”@%g%bgegpﬂ%gggQ%%éjﬁegﬂgéayﬂ%5?L%ﬂ%1gﬁiggpﬁggﬁener 1to
‘achi eve the r. Lred J | QN . ;e i n ' a second
caner a (inagéﬁgghéﬁfbeESEQ%JQQngégﬁgtgggﬁﬁ?bﬁgg I”BEFEE%%r%@% 24 may be
di sposed  ;rra@Rb@CRMHitPor cIPRAE-KHRLBA! bR dtibl 5 14k Sint yaied @i 1khe nost
upstream position of the apparatus to read or record the attached: _

~condition of dhkesbld FaseBfeSiPRiIR @SisARt PRYE inhirbspordseets! tike fastener _
chain Cis at rest in response to the detection of an el enent-free space S
by the space-diteceiom®f dni éleentbifee @fpatbes rycahdesbdommgetestisgnt to an
| mage processor 23a to discrimnate defective bottomend stops from
non- def ect i vairddat 1om @atasobHpchebetoseiddoinegel isopsen? & enatmagd ached. Wth
‘the second canmera 23 and backlight 24 thus conbined with the canera 14 and
backl i ght' 15,praicessorrdSaoto disurihénatoddifectine doteomriend steps d£eoaner can
be conpletely inspected, and perfect discrimnation between non-defective
sl i de fast eneran-dadeedivec bpitom|endesteps SeéPEe (P eRGr RS € 2k 3t ai ned.
As described above, the slide fastener 1 with the top en stqfs 2 and the
slider 6 attdeardgde hdfidio the $espndopafera 23 and backlight 24 thu

~combined with the camera 14 and backlight 15, all items of

“ finished conditions of each slide fastener c:an be completely
inspected, and perfect discrimination between non-defective
slide fasteners and defective slide fasteners can therefore
be attained.

As described abbve, the slide fastener 1 with the

_top end stops 2 and.the slider 6 attached thereto is fed longi-
tudinally along é feed path by pulling it by the pair of grip-
éers 9. 'Thé slide fastener 1 is inspected by the top-—end-stop
inspecting apparatus 13 according to the present invention.

- . The top-end-stop inspecting apparatus 13 includes the camera

14 disposed on a discharge side of the feed path of the slide .

. fastener 1 for reading an image of the top end stops, and the
fastener suppoft meahs 16 disposed upStream of the camera 14
for supporting the siide fastener 1 while an attached condition

of the top end stops 2 is inspected based on the image read by'

_12_



tuLinaIIy[anng a feed path by pulling--t by the pair of.grip- pers.9..The
sljde fastener 1 is inspected by the top-end-stop inspecting apparatus 13
actording to the present invention. The top-end-stop inspecting apparatus
13{includes the canmera.,14 di sposed on a discharge side of the feed path of
the slide fadfefidfeR A8r r’é’a%ﬁ hgl%lrﬁﬁft?ﬂgém%ﬁt,t hke tagfaerrfl seagsticand t he

f ast ener suppgrt.,.neans I shosed_upstream of the canmera 14 for

supporti ng thoce}frsh ng : gs?e%é(?&l%v\g?rll SRuEPratdRadl £ SRgi E9H nueks ltthe top end
stops 2 is in 2g,; - L r.ead .h ' -

-i2- {Eﬁ%%%%?r%dr gﬁ}?} wa%ﬁél? ﬁ%gage‘rerr é‘-ﬁgjeﬂ’é%‘&, PiIRESSPE adiBdtondi ti on
of the top e {1 @ Pf eBE1 Aty i la¥ e £ I nyousl. | nspect ed
after slide- p%ss}%elgefh% (r?iéghi ng pr g(ﬂzgéésfe%ltv?nx?ﬁygﬁg%% e%ﬁf:’fmtlﬁéfeigef ective
slide fastenesssicanbey dinsar sibrapedio®fdt eifdl | ¥ihde & SHAPEEI 0d of
tine. Since a portion of the slide fastener 1 in the vicinity of the -
bottom end stehe 31lide fagweaered imy theevicistiepest stppsstitonnédd 36490 the slide
fas- tener 1 in the inspecting station is always kept flat and at a '
const ant hei gh$ suppbeved byThhs, fastenennsuppord wut i€adher slidecosg-t he i mage
of the top-end stops 2 with .high focusing accuracy which will increase the
resol uti on oftémemmyé pnodesdnapecting station is always kept flat and at

a constant height or level. Thus, the camera i& can reéd or
.record the image of the top end.stops 2 with high focusing
“ accuracy which will .ir.lcrease the resolution of image processing
and eventually insure accurate discrimination of the qualit§
of tép end stops 2.

In addition, since the pull-tab holding means 18
holds the pull tab 7 of the slider 6 in a tilted condition
inélining away from the top end stops 2, reading operation of
the camera 14 can_be'achievéd accurately and smoothly without
interference wiﬁh the.slider_gull tab 7. This eliminates an
inspection error.

' Obviously, various minor changes and.modifications
of.the présent invention are possible in the light of the
above teaching. It is thereforelto be understood that within

the scopé of the appended claims the invention may be practiced

otherwise than as specifically described.

_13_




L

and eventually insure accurate discrimnation of the quality of top end /
stops 2. _ I n addition, since the pull-t-ab hol di ng eans .18 hdl.ds L
the pull tab 7 of the slider 6 in a tilted condition inclining away from

the top end.stgg%S§J readi ng operation of the camera 14 can be achieved
accurately an& thly wthout interference with the slider pull tab 7>/,/’/
This elimnates an iqspegﬁion error. Qobvi ousl y, various mnor-
changes and nodi fi cati'dns™' FPAFRABUPHEIPHyd YS! e qrg possible in the

light of the (,abgyed gagifi(#ngf It is therefore to be underst 36tFt hat wit hin
the scope of {Re appended t aiﬁEtFW§fﬂhWenﬁuenuﬂﬂXLQﬁa@EQBLEQEQP. ot herw se

than as speci fjiscabd V1 A8 chades. : -13-
14 - THE CLAME BEAERC T o kAR E R e PEIFOULENE 1y :- 1. An

. . . S .
apparatus for phispeetdrigpbp® ©Nd sy QRS 0f; &, slide fastener while the slide
fastener is fgd Iongi% uglpnal - ly al onga %Hf%Héagiimthtmn,pani Rg it by a pair

of grippers tsQuasgd (zﬁ)dhgoﬁﬁgggp&u_@tﬁm,(-,ymé‘la gbsgtitggr nr&avi ng a pull tab
' end stap (3 _

attached-to_@he slide fastener (1), characterized by:

(a) an image sensor (14) disposed adjacgnt o the
feed path on an upstream side of the discharge'station Lo
read an image of.the top end stops (2) for inspecting an at-

‘tached condition of the top end stops (2) effected on data
of the image read by said image sensor (14) usihg an image-~

processing technique; and |
(b) fastener support means (16; 16a) disposed in
the feed path upstream of said image sensor (14) for sup-
porting a portion of the slide fastener (1) in the vicinity
. of the bottom end stop (5) to keep the.slide fastenér (1Y |
stable while the image of the top end stops (2) is read by
- said image sensor (14).
.. ' 2. An_appa.ratqs. accordihg to ciaim 1, ‘_further
comprising, another'image sensor (23) disposed adjacent to
the feed path on a downstream side oﬁ a space detecting unit
(10) situated at the most'upstréam position of thezapparatus.
or

3. An apparatus accordiﬂg to claim rﬁ wherein said

fastener support means (16) is composed of a substantially

ey L A
1T
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v« Y
and a bottomend stop attached to the slide fastener, sai.d apparatus

conpri si ng: (a) an image sensor disposed adjacent-to the feed -
path on an upstream side of the discharge station to read an inage of the
top end stops for inspecting an attached condi- tion of the top end stops

effected on Cl?lsaa?édtélmio@fegswc%adniay %2 Ert Q‘?gsmléu%sf‘&daﬁnd

.1 mage- processi ng techni que; and (b) fasftener support neans

di sposed in tdwayf éeon et Heed JathamhdfisS delridiRdedsemand 1k osh SlwpRaidi ng a
portion of the slide fastener in the vicinity of the bottomend stop to
keep the sl i dmppast emkrcksta6) elsinok estpperitimgechef slide tfagteaad (H0ps i S
-read by said i mage sensor. 2. An apparatus according to claim1,
further con@s gptigho atstiiuet i thegsovemsdr ofli tposdddeadj @dent to the feed
~path on a downstream side of a space detecting }mz psetedierd at the nost
upst ream posi ti on of 4heA8ppaPaitaiys according t@/clapmappaihgresn &addr ding to
claim1, wherein said fastener support neans is conposed of a -

subst anti al | y%@ﬁ&bé’d@%’p‘p‘&?a&n%l(ig‘k) WImPR1ises esuberantiagbydbl e t oward
and away frorH f eed ipat,h and i ted . downyardly while said

mth .s.retr
- 15 - supporY'3BeHcRURR ﬁof“e'g?ﬁfpéﬁ? Lxedd Y sPIsROsPdstR fénteagt & [rRBE to
l,i der arat us ac

2:32}[ :nuit ;[,\Hgﬁg’?\ﬁ/”%ggin%“r actehgf Sthe $lide fastener (Ai') ,Agﬁc? pap suostantla(ii)zridl ng to

U-shaped resilient presser member (22) fixedly disposed to
“ contact a regf or front sﬁrface_of the slide fastener (1)
for urging the slide fastener (1) against said support'membef
(1) to resiliently hold therebetween the slide fastener (1)
while permitting movement of the slider (6) through said fas—
tener support means (16a) without ipterferenge.

.S. An apparatus according to any one of'preceding
claims, when used with the sli&e fastener (1) fed with_tﬁé pull
tab (7) of_the slider (6) hanging down from a body of the slider
(6), further including pull-tab hqldihg'means (18) for preventing
the pull tab (7) of the slider (6) from pivotally moving toward
the top end stops (2) while the image of the top end stops (2)

is read by said image sensor (14).
6. An apparatus according td claim 5, wherein said
pull-tab holding means (18) comprises a pull-tab holding
strip disposed adjacent to and upstream of said image sehsor

(14) and inclined upwardly toward a direction of feed of the |

N LT ]
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:!Ltener support neans conprises a substantlally U-shaped -support  nenber
fixedly disposed to contact a front or fear surface of the slide fastener,
sand a substantially U-shaped resilient presser nmenber fixedly disposed to
contact a rear or front surface of the slide fastener for urging the slide

fast ener agai oS \%{c}asﬁhgtér%}p‘?'ﬂ fBYTRSLd1 rtﬁ%kéér?rtthle}’plﬁlpl dabt ey @fzetneen the

slide fastener e permtting novenen he slider through said
fastener suppgriijereans WitiRouhe ﬂmratgerépr&@ceep end stops %:2)Afs afeadr at us
according to claim1, when used wth the slide fastener fed with the pul
tab. of the slifeyaidhangdd Gedovn fmom a body of .the slider, further
including pull-tab holding neans for preventing the pull tab of the

slider frompivotally nmoving toward the top end stops while the inmage of
the top end stops is read by said i nage sensor. 6. An apparatus
according to claim5, wherein said pull-tab holding neans conprises a

pull -tab holding strip disposed adjacent to and upstream of said inmage
sensor and inclined upwardly toward a direction of feed of the slide
fastener for holding thereon the pull tab of the slider while the inmge of
the top end stops is read by said i nage sensor. - _ :

—_—
This Sheeg Has B Replaced

N i Il!l
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