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| NSPECTI ON APPARATUS FOR SLI DE FASTENERS This invention relate

appdratus for inspecting slide fasteners in the |ast step of d@dp&&fﬁdbgs-
slide fastener production process and nore particularly, to an 5

i nspection apparatus which allows a plurality of slide fasteners fed t'o(The
i nspection apparatus in succession to be visual |y inspected by an operator
while the s fasteners are s ended in parallel and e being con ed
interm ttentiluﬁd FQEO i ri2s3aRs 0496 %ppar atus. 10 It has b mmmcentdomjdﬁv
practice th | de fasteners isually inspected in final step of a
conti nuous production process for the slide fasteners. In the conventional

i nspection procedure, the slide fasteners are fed i n succe55|on onto a belt
conveyor, 15 and the ii¥3% ! R P : ng the
slide fasteners with the naked eye mhlle the beIt conveyor I s continuously
noved. However, in this conventional |nspect|on procedure only the surface
of the slide_fasteners opposite e fasteners |ying

on the pel ¢ ThRe RS %Lﬁamtﬁsb%ceedaanar?ﬁué Bor JRseretI M e peut

the surfaces qf, fhe [ASLENSd S heniEsh BLD HP°aP8bhe1biBus s11ae

fastener production process and more particularly, to an

N

5 inspection apparatus which allows a plurality of slide

/."\,4?

fasteners fed to the inspection apparatus in succession
to be visually inspected by an operator while the slide
fasteners are suspended in parallel and are being

‘conveyed intermittently in the inspection apparatus.

10 It has been conventional practice that slide fasteners
are visually inspected in the final step of a continuous

production process for the slide fasteners.

;3 In the conventional inspection procedure, the slide (

fasteners are fed in succession onto a belt conveyor,
15 and the inspection is effected by an operator Viewing
the slide fasteners with the naked eye while the belt

conveyor is continuously moved.

However., in this conventional inspection procedure, only
the surface of the slide fasteners opposite from the

20 surface of the fasteners lying on the belt conveyor is
visually inspected and thus, in order to inspect the

surfaces of the fasteners in contact with the belt, the




2 fasteners have to be manual Ty turned over which nakes the inspection
procedure troubl esone. Since the products or slide.fasteners are
contifiual by nmoving, the conventional inspection apparatus has the

di sadvant,age 5 that correct and precise inspection cannot be achieved. In
addi tiden, since the slide fasteners are laid on the belt conveyor in an
extended condition, the belt conveyor has grelatively large width, and

t hus the conventional inspection apparatus occupies a relatively 10 |arge

space. Accordif&&eegxeé&e S YY B RPN fﬁfﬁéé PF&Y et RMmARear at us

for inspecting sli fasteners conprising:” a slide fastener suspension

devi ce having ¢hedlitisddvidd pddddadr¥ SOUWIdd dife | eSPBEdd venones of 15
said slide fasteners in a suspended condition, and drive neans for

intermttent! ypoodicws Sor dXldeEaureisds ok @nd el nual by aharsinlg ) ooipe pat h
so that the clips intermttently nbve spaced apart from each ot her
hori zontal | y foomwentfioml piosipeatian appamatus pfoss tthe @sadvaataged pat h;
a first gripper which is provided at a first position along said path and
whi ch is &dapttdert CILLRFS ARl LS Th nsreeticr sanaehhe aghkeyedc| i ps
of said suspension device in a suspended condition; and 25 ., a
second gri pperlBuAdditiony AAnRe) Hhie SLQRHRIISHRES oFR1 PR BB’ h and
which is adapteq.to renove sai d slide fastener .fron1sa£d gligs in
successi on: belt conveyor in an extended condition, the be

conveyor has a relatively large width, and thus the
~ conventional inspection apparatus occupies a relatively

10 large space.

According to the present invention there is provided an
apparatus fd: inspecting slide fasteneré comprising:

a inde'fastener suspension device having.é
plurality of clips for suppbrting fespective ones of

15 said slide fasteners in a suspended condition, and drive
means for intermittently moving.said clips one behind
N\ o anothef in a ciosed loop path so thét the clips
intekmittently move épaced apart from each other
horizontally from a first positioﬁ to a second position
20 along said path:

a first grippet which is provided ét a fiist
position along said path and which is adapted to feed in
succession said élide féstehérs to said”ciips of said
suspension de#ice in a:suspended condition: and. |

25 '~ a second gripper which is provided at a second
position along said path and which is adapted to remove

said slide fasteners from said clips in succession;



'3 said path between said first position and said second position providing
vi sual inspection region for said slide fasteners. It is believed

pos Lbl e by means of the present 5 i nvention to provide an inspection

apparatus for slide fasteners in which both surfaces of the slide fas{eners

can be inspected by an operator w thout haying to manually turn over t het

fasteners. It is further believed possible by nmeans of the present 10

the i nspect on can b& ghdeaae et uatlt Fa 4 TEARSE AT ERAPE TREE2 485t oppi ng
moverent of e sly %@&5@3{@&%}34;%% 48 14 ¢écé§aﬁ'ré¢;{§£%or

bel i eved pOSSIb|e neans o resent 1 nven 0 pro

I nspection aggq@agqugp@agﬂdw%f@asteners in which the apparatus can be nmade
relatively conpact. In the suspension device of a preferred formof the

I nspection apparatus referred to herei nabove, an endless 20 belt or chain

I s entrai ned about two opposi.te and horizontally spaced rotary pulleys, and

the clips aratprieyvibddd eved poswitledy wwinsobfthidepbesénor chain for
supporting the slide fasteners in their suspended condition; each clip
conprises a pawmnmhompp@smm@v1de an 1nspectlon apparatus for slide

fasteners in which both surfaces of the sllde fasteners
can be 1nspected by an operator w1thout hav1ng to

manually turn over the fasteners. o

It is further believed possible by means of the present
10 invention to prov1de an 1nspect1on apparatus for slide

fasteners in wh1ch the 1nspect10n can be done ea51lv and

Npos1t1vely by 1nterm1ttent1y stopplng movement of the

slide fasteners for 1nspect;on.

It is still further be11eved poss1b1e by means of the
15 present 1nvent10n to prov1de an’ 1nspect10n apparatus for
slide fasteners in whlch the apparatus can be made

_relatively compact.

_In the suspen51on dev1ce of a preferred form of the
1nspect10n apparatus referred to herelnabove. an endless
20_:be1t or cha1n is entralned about two opp051te and
horlzontally spaced rotary pu11eys. and the c11ps are
prov1ded on the external surface of the belt or chaln_
for supportlng the slide fasteners in the1r suspended

condition; each clip comprises a pair of opposing



4 resilient pinch_pieces for resiliently pifhching one end of a slide

f.ast ener therebetween. the clips -being secured to the belt or chainin a
spaced relationship to adjacent clips, suitable for visual inspection. 5
The drive, neans adapted to intermttently nove the clips may be a ratchet
or carfdriven unidirectional driving neans which is adapted to
intermttently nove the clips in one directgion at a tinme through a distance
corresponding to the space between adjacent clips. 10 Furthernore, the

first gripper regiadentedinendpilcere rd refs 193 taly Finkh P i '¢ha
di scharged in succession froma contjnuqus production |line for the slide

fasteners to bgl d shéde &adtenerehiedebRitdelenQn thand1figrRd vdigg i n
succession to the clips of the slide fastener suspension 15 evice while

the clips aressturedt tdurhegbelle ont ehaint dat am@patd relbvk orddyd w | pper
I s adapted to renove the slide fasteners in succession fromthe clips which
has passed thedjacealt cdipect svitadjeolforand spadcd nsipectiiiols fasteners in
succession into a packing 20 station also while the clips are at rest
during the intermttent novenent thereof. The invention will be described
by way of exangle wi,th reference to the acconpanyin% dr awi ngs, wherein: -
Fig. 1 isSa fragne8RtyeyMeAnS,ad43P5eMsfocinfermisikently move the clips

may be a ratchet or cam-driven unidirectional driving
means which is adapted to intermittently move the clips
in one direction at a time through a distance

corresponding to the space between adjacent clips.

10 Furthermore, the first gripper is'adapted to grip one
" eénd of each of siide fasteners discharged in succession
from a continuous production line for the slide fasteners
to hold them in a suspended condition, and feed them in
succession to the clips of the slide fastener suspension
15 device while the clips are at rest during the
\ intermittent movement. The second gripper is adapted to
remove the slide fasteners in succession from the clips
which has passed the visual inspection region, and place
the slide fasteners in sucéessiOn into a packing
20 station also while the clips are at rest during the

intermittent movement thereof.

The invention will be described by way of example with
reference to the accdmpanying drawings, wherein:-
Fig. 1 is a fragmentary exploded perspective view

25 of the principal components of the inspection apparatus



25 of the principal conponents of the inspection apparatus 5 for slide
fasteners according to one enbodi nent of the present invention: Fig. 2 |s a
pl ah vi ew of the suspension device for the slide fasteners in the-

i nspection apparatus; 5 Fig. 3 is an enlarged cross-sectional view
of a first gripper in the inspection apparatus; and Fig. 4 is an enl ar ge
cross-sectional vieM/of a second gri pper Tn- the I nspection apparatus. The

resent inventio be now described by way of 10 _one enbodi nment of the
Br esent mvefrr%[ 052“1\,&? Jastansrs @QW%%r@@%geﬂP%}ln@%t ok the. |,

reference n en S first gripper, supported onone end of a piston
rod 2 of an$§%%é§h(iﬂf)n BThe pi st on rod 2 is formed with a spiral cam

t d 5
aroove 15, 4% o7 O L S e LY éé%ﬁ@?%ﬁoﬁ?f%”@?eﬁ&
the first orchdpei1shd $JAUHY Gh (RN th éE 88 Sapperatigl, shown by

solid lines, to a vertical position, shown Ines 20 1. S

more clearly showig.n Fiis ah édl%:fdéd?tcﬂééélpﬂcéwﬁ'&iu\? aofUonrt
portion la with upper and lower jaws |b and 1c pivoted a out t he support
portion la. fibwsediptferin Mharmmdpec®idy HppaLsdy; thgaaction

Fig. 4 is an enlarged cross-sectional view of a

second gripper in the inspection apparatus.

The present invention will be now desctibed by way of
10 one embodiment of the present invention illustrated in

the accompanying drawings.

In Fig. 1, reference number 1 denotes a first gripper
~supported onone end of a'piston rod 2 of an air cylinder
3. The piston rod 2 is formed with a spiral cam groove

15 4 around the external surface thereof, and a fixed
guide pin 5 is inserted in the cam groove 4. Thus, when
the piston rod 2 is extended, the first gripper 1 is
reoriented from a horizontal position, shown by soliﬁ
lines, to a vertical position, shqwn by bréken lines

20 1. As is more clearlylshown in Fig. 3, the first
gripper 1 includes a support_po:;ion la with upper and
lower jaws ib and lc pivoted about the support portion
~la.  These jaws 1b, 1lc are normally opened by the action
of springs_ld._le. :Qspgctively._and are-ciosed_by the

25 action of a rotary cam 1f which_is actuated at a

predeterminqd timing with respect to the action of the



of springs 1d, le. respectively, and are ciosed by the-25- action of a
rotary cam|f which is actuated at a predetermned timng wth respect to
the gction of the 6 air cylinder 3 by a drive neans (not shown). Thus,
when &he air cylinder 3 is actuated, the first gripper 1 grips the |eading
end of*™>a slide fastener F discharged from continuous production line, to
nove the 5 slide fastener horizontally in téhe direction of arrow a while
reorienting the slide fastener F froma horizontal position to a vertical

position, as gheweyhlindes b ®fen larivel mesdsdS ot Wldwey. the slide
fastener to a slide fastener suspensjon . device 10, of which description

wll 10 be nmade hereinafter, then releases its grip fromthe slide fastener
and finally returns to its original, solid-line position (Fig. 1) to ready
itself for griThoisngwhiea ndvet adlr dy lfiasiieendr ifsr @othdat e nttreidic gy oducti on
line. 15 The slide fastener suspension device 10 includes an el ongated base
11, two hori z@&i®pesulll §rd ps2 thes leadiinge @ ngh afha Isdsialel If astrehem Rndl ess
belt 14 entrained about the pulleys 12, 13 for rotation and the endl ess
belt 14 has ad3EGhargeg & osaSonEiaedsd RAgGdRe tien 4 ikl Revearthe

ext endi ng outmqng fromthe exter,nal surface of the belt, 14.
5 slide fastener horizontally in the direction of arrow a

while teotienting the slide fastener F from a horiiontal
position to a vertical bosition. as shown by the broken
line 1' so as to deliver the slide fastener to a slide
fastener suspension device 10, of which deécription will
10 be made hereinafter, then releases its grip from the
slide féstener aﬁd finally returns to its original,
solid-line position (Fié. 1) to ready itself for
gripping the next slide fastener from the continuous

production line.

15 The slide fastener suspension device 10 includes an
\_ elbngated base 11, two horizontal pulleys 12, 13
| provided on the base 11, and an endless belt 14 -
entrained about.the'pulleys 12, 13 for rotation and the
endless belt.14 has a pluraiity of equally-spaced clips
20 15 secured to and eitending outward from the external

surface'of the belt 14.

One of the pulleys'i3 is adapted to be intermittently
rotated in the direction of arrow b by means of a lever
17 which is adapted to be rocked by an air cylinder 16

25 and a unidirectional clutch 18, whereby the endless



One of the putleys 13 is adapted.to b& intermttently rotated in the
djreﬁtion of arrow b by neans of a lever 17 which is adapted to be rocked
by an air cylinder 16 25 and a unidirectional clutch 18, whereby the-

endl ess 7 belt 14 is intermttently rotated: Each of the clips 15 has an
opening 19 for receiving an end of a slidegfastener F therein and a sprfig
20 protruding into the opening 19 for resiliently pinching 5 the end of

the slide fassgfgré? {Q fgtﬁgﬁbékﬁgglgaﬁsgﬁg F' delivered to the clips 15

by the first gripp usp condltron by the clips 15.
Ref erence nunber 30 denotes a second gripper adapted to 10 reci procal ly
nove in the directions of arrows ¢ and d to grip the upper portion of each

slide fasteneg, Eh %fa{?ﬁEeéifﬁ b!stHSSSHﬁPSBéhQBgd‘i‘é' %%rlqetc%xrv‘i%veaxf he

slide fastener romthe c and di splace"the slide fastener out of

the nmovenent @ﬁ&hoﬁfatgflﬁelﬂaééenéE FAthegeRR Gnal @allptingown in Fig. 4,
the second gripper 30 includes a support portion 30a and a pair of jaws 30b

and 30c pi votptosbadinghtnsapphet openingnl808or Tthesdd ijemlyS@imidnydc are

normal |y opened by the action of a spring 30d and are cl osed by the action

of a medge 20thenenﬂeof363ecehméetédstenerplsEhnsBOkhe Eﬂadm ston 30f is
fasteners F' delivered to the cllps 15 by the flrst

| gripper 1 are held in a suspended cond1t1on by the clips

18, _ _ _ ;)

Reference number 30 denqtes a secend qrippeﬁ adapted to
10 reciproealiy move ih the.directions of arrows C eﬁd a
to qup the upper Dort1on of each slide fastener F'
transferred by the suspen51on dev1ce 10 to remove the
slide fastener F' from the clip 15 and dlsplace tpe

slide fasteher out of the movement path of the clip 15.

15 As is more clearly sﬁown.in Fig. 4;.the second gripper
30 includes a support peﬁﬁion 30a and a pair of jaws 30b
and 30c pivoted about the support po;tioﬁ 30a. These
jaws 30b and 36c are no:maliy opened by the actioﬁ.of a
sprlng 304 and are closed by the action of a wedge

20 member 30e connected to a piston 30f. The piston 30f is
actuated at a pzedetermined'tihiﬁg with :espect of the
reciprocal movement of the support po;;ion 30a to

operate the second gripper in_the manner as stated above.

Reference number 40 denotes a third gripper adapted to



actuated at a predetern1ned t|n1ng W th respect of the reC|procaI novenent
of the support portion 30a to operate the second gripper-in the manner as
stat ¢d above.- Reference nunber” 40 denotes a third gripper adapted to

nmove J#n the direction of arrowe to grip the upper end of the slide
fastenef F' transferred by the second gripper 30, and reciprocally nove in
the directions of arrowf to transfer to slgde fastener F fromthe second
5 gripper 30 to the third gripper 40 to place the slide fastener F' into

k t \\h th third ted i
Che i 1 octs onngR iRorE" dkke ooz ot %rga'a{ &34 ity hd e, WRh o e
di t f d I
|h[gffg$2 ant%E[Egewg&éggl%g% Qrggeg stgﬁggpﬁﬁpgrlpp 4%/the third

gri pper 40. Aerq%?@rngoanqna' Q%'crigc%%%hw OV ﬁheaiemarﬁ&wm s is

simlar to that the second gripper 30°shown in Fig. 4, so th

expl anation taereel fi TooRirhneterlko sAGAY Hidt@ntP e fros ate lsnalcﬁma on, it
may be al so contenpiated that the third gripper 40 is omtted, and i nst ead

the secorid gr gmiepel0 30 tectthe pghicds grippeln d® ftastpleere Rhe EXidée
packing station. ‘The visual inspection of the slide fasteners in the 20
appar at us of flhastenescHt' iimrond @ackd ngl fsd@tdadn rindte shawmwi ndWhemner
while the slide fasteners are conveyed . . .
the third gripper 40 is reciprocated in the direction of
arrow £, the second grippét 30 is further ret:acted in
the direction of arrow 4 from the broken-line position
10 s0 as not to intérfere with the movement of the slide
fastener F' gripped by the third gripper 40. An opening
and closing mechanism of the third gripper 40 is similar
to that of thé.séconéugffpéérhéamgﬁsﬁﬁ'iﬁhﬁiéﬁ“d;'So the

explanation thereof is omitted.

15 According to the present invention, it may be also
contemplated that the third gripper 40 is omitted, and
- instead the second gripper 30 directly places the slide

fastener F' into the packing station.

The visual inspgction of the slide fasteners in the
20 apparatus of the present invention is effected in the
following manner while the slide fasteners are éonveyed

in their suspended condition bf the suspension device.

Each slide fastener F discharged horizontally from the
continuous production line is first gripped at the

25 leading end thereof by the first gripper 1 and, when the



D EEE———

in their suspended Tondition by the suspension device. Each slide fastener ~
F dlscharged horizontally fromthe continuous production line is first
grlpped at the 25 | eadi ng end thereof by the first gripper 1 and, when’

t he 9 air cylinder 3 is-actuated, the slide fastener F is advanced in
the direction of arrow a while it reorientgg to a suspended position t owdle
fed to the clip 15 of the suspension device 10, which is at that nonent
positioned 5 ,on the pulley . 12 and is at rest in its intermttent

movenent. \WhédEt F¥L4NAEE Padfedbtuated iR F1iRe faREARAIRgle0 of the

lip 15, the first 1 rel the. sl ide fast F t

and i ki at R PRET AR 64 SRR Yhania, § oo ?o’rtrre?r:é)‘?m*/%ﬂge nd 10
i pping th t d d from t

O b on' T A8 RyelhaldlY, 051 'ﬁ o5 PR (R L P P ohe

intermttentl h I r t 14
by a di st ance)é(‘:zo%treg{ssg’gtr?d?negﬂté()ee%ihe pit "ihmq’fse'%t ag?/l ps %@m&eﬂ%géf%%ggti ng
the abovesprogadynd phllley al2 tashd)flsslatdqcésa@tﬁnei@s Hn€éfmperdgt d parallel
in a suspended condition by the-clips 15 on the endless belt 14-in

SUCCGSSI on. ap@vanRotht eWlerd Qﬂi_d Y6 1IGQ@Y Rtk Site f!ﬂtl_émp@ﬂ@édit phtéapneasi |y
I nspect both surfaces of the slide 20 fastener by. vi ew ng themfromthe
opposite S|de$pmmamgoﬂ9 of the Cllp 15, the first grlpper 1 releases
the s11de fastener F' from its gr1p and 1mmed1ate1y
returns to 1ts or1g1na1_pos1t1on ready for recelvrng and \/
10 gripping the next slide fastener to be discharged from
the contlnuous productlon line, and thereafter the air
cylinder 16 1s actuated to 1nterm1ttent1y rotate the

‘“pulley 13 to thereby advance the endless belt 14 hy a

distance correspondlng to the pitch of the c11ps 15.

15 By repeating the above procedure, a plurality of slide_
fasteners F'_can be held parallel in a suspended
condition by the clips 15 on.the endless belt 14 in
succession, and are intermittently eonveyed so that an
operator can easily.inspect both surfaces.of the slide

20 fastener by viewing them from the oppos1te sides thereof
until each of the slide fasteners F' reach the second
gripper pos;thn, When it is found that a slide
fastener or fasteners are unacceptahle hecause of
staining and/or a defect, these unacceptabie.fasteners

25 can be removed from their clips 15 out of the conveying

path of the fasteners.



until each of the sl-ide fasteners F' reach the second gri pper .position.
When it is found that a slide fastener or fasteners are unacceptable
becayse of? strai ni ng and/ or a defect, these unacceptable fasteners 25 can be
removed fyomtheir clips 15 out of the conveying path of the fasteners.

10 After the inspection, when each slide fastener F' reaches the position
of the pulley 12 and it is at rest during t{}¢ intermttent novement

t hereof, the second gri pper 30 which has renained in the broken-line 5

30 h
ggz:%;ggnengg |on Eﬁ?eqﬁgﬁgﬁf%e gg§§?gp%r§$ogfﬁﬁélﬁgggghge nagggnerng;er
the slide fasﬁ%nefﬁ%% f%& éﬁﬁ%%?%ﬁ”%ﬁe?ﬁggpﬁigﬁ%pf?hshqoleg%g %ngééger 40
grips the uppeaugwli Ofhd Nen€d #ifier £ ot erﬁ’&?eméﬂ@ €8EPBGE ' LRRCEeOnGC! €ases

the slide faste romits grip and retracts further 1n the direction of

arrow d.  Thergefpmér 3desiich chas | POEdidéd "D ebhé NbiSReALLERRI ON of arrow
f to place the slide 15 fastener in the packlng station. The third

gripper 406 thepositibase30t hitn Higle I cadeamees rbm the Jirecuibdnt bereafter
i medi ately returns to its original position. Meantine, the second gripper
30inits arrow ¢ to the solid- 11ne position 30, grips the upper
| .'portlon of the slide fastener F'; and then 1mmed1ate1y
returns to the broken-line position again to transfer
‘the slide fastener to the third giipper 40, When the
10 third gripper 40 grips the upper end of the slide.
fastener, the second gfipper 30 releases the'slide
fastener from its grip and retracts further in the
“éiéecéidh'éf”sfiéh*§J :Thereeftef.'the third dripﬁer 10
moves in the direction of arrow £ to place the slide
15 fastener in the packing station. The third gtipper 40
then releases the slide fastener from.its grip and
thereafter immediately returns to its original

N position. Meantime, the second gripper 30 in its

retracted position also returns to a position .30'.

20 Therefore, the slide fasteners which have been
continuously produced are intermittently transferred by
the first gripper 1. slide fastener suspension device
10, and second gripper 30 in succession. The slide
fastener suspension device 10 can intermittently

25 transfer a plurality of slide fasteners while holding
them in parallel in a suspended condition, and provide a

relatively along transfer path thereof for visual



retracted position also returns-to a position 30'. 20 Therefore,- the slide
fastiﬁers whi ch have been continuously produced are intermttently
transferred by the first gripper 1, slide fastener suspension device-10.
and second gripper 30 in succession. The slide fastener suspension device
10 can intermttently 25 transfer a pIurallg of slide fasteners while
holding themin parallel in a suspended condition, and provide a relatively
al ong transfer, ath t hereof for visual i nspection. Each operational
conponent of . tHPRPPS%Rus can be controlled in nutual relationships so
that the apparatus can be easily automated. 5 'As is clear fromthe

f or egoi ng descrlptlon in connection with one enbodi nent. of the present

| nvent i on. acopeh Nod fat ndl SOSRoROYENLE Obe SLBGA-E.P ag! by of sl de

fasteners sup Successli on om a conti nuo pI’O uction l'ine are

interm ttentl Yodiere] Béd oth it difl 19e1w§as§hi§9 QthﬁstWEhleeaBsh@gcus
mai nt ai ned parallel in a suspended condition fasteners. can be visually

i nspected frongdhehr@psdsile sutematéd@l eof easily ‘and positively, and the
apparatus itself can be conpactly constructed to occupy a relatively smal
space.
5 As is clear from the forego1ng descrlptron 1n.connect1on
w1th one embodlment of the present 1nvention. accordlng
to the present invention, since a plurality of slide O/
fasteners supplied in_succession from.a centinuous
production line are intermittentlyltransferred by the
10 inspection device_while being maintained parallel in a
eu“"ended ﬂond*tion. the fasteners can be v1sua11v
1nspected from the opp051te 31des thereof ea811y and

pos1t1ve1y. and the apparatus itself can be compactly

constructed to occupy a relatively small space.



12 CLAIMS:- 1. _  An apparatus for indpeeting slide fasteners™conprising:
a slide fastener suspension device having a 5 plurality of clips for -

suppgrting respective ones of said slide fasteners i -

condition. and drive nmeans for intermttently novi nimuamﬂmgm“mbehl nd
anothevin a closed | oop path so that the clips int ¥ nove spaced
apart fromeach other 10 horizontally froTH%first position to a second
position along said path: a first gripper ich is provided at a first
position‘*along_said path and which is adapted to feed in succession said
slide'fastenegéﬂég—éaid clips of said 15 suspension device in a suspended
condition; and a second gripper which is provided at a second position

al ong said path and which is adapted to renove said slide fasteners from
said clips in,succession; i.d.path between said fi.rst position and said 20
second positi & prov?‘&i %&%i#’é‘&alfoirn \é&elc&r}"rgegﬁlcﬁfef (#55 5, i de
fasteners. 2 AR j@paratus as claimed in Gaiml. in which said first

. - compry . : :
gri pper feeds sa?é sl1de fasteners dicharged froma continuous production

line for said slide Gaghq@e’ $als?eders ¥ud pendivmiasiAice HSANYiLN devi ce,
and said first gripper is so constructed that it reorients each slide

S plurality of clips for supporting respective ones of

said slide fasteners in a suspended condition, and drive
means for intermittentlj moving said clips one behind
another in a closed loop path so that the clips
intermittentiy mdve spaced apart from each other

1O horizontally from a first position to a second position

along said path;

ey

PETI

a fiist gripper which is bﬁévid;bﬂégq;.éirst
position along said path and which is adapted to feed in
succession said slide fasteners to said clips'of said

15 suspension device in a suspended condition; and

a seCond'gripper which is provided at a second
position along said path and which is adapted to remove
said slide'fésteners from said clips in succession;

said path between said first position and said

20 second pdsition ptoviding a visual inspection region for

said slide fasteners.

2. An apparatus aé claimed in Claim 1, in which said

first gripper feeds said slide fasteners dicharged from

a continuous production line for said slide fasteners to
25 said clips of.saié suspension device, and said first

gripper is so constructed that it reorients each slide



13 fastener gripped thereby froma hori zont al p05|t|on to a vertical

position. /3. An apparatus as clainmed in daim1 or 2. in which each of
said(pllp for receiving an end 5 of one of said slide -
fasteners [!nmuﬂ&“‘ﬂﬂmgﬂll ng nmeans protruding into said opening for R

resilientl% Penching sai ¢ end of said slide fastener thereby. 4. Andw™

apparatus as clainmed in daim1l. 2 or 3. fuk¥her conprising a third gripper
which is positioned 10 near said second gri pper and which is adapted to
grip said sli dasftestemgrsi ppedowdee debys o tbis e drer igoppel posipiacetsaad
slide fasteners into a packing station, in succession. 5. An appar at us
as cl ai med i nveRtisadc adisid ioini m 15 wherein t he clips are equally spaced
apart from each other at |east between said first and second positions. 6.
An apparatus as claimed in any precedi ng cl ai mwherein an endl ess belt or

chain is provided with the ¢ S and def i nes the cl psed | oop path, the belt
or 20 chain edtendi nd® &Pr?cfﬁiflp e;d in Clgimnh 954 R ¥hifRed in

any precedi ng cl%p1 erein the cI ath S entlrel¥ hori Zontal .
each of sai c11ps pe 1ng 6t recetv ng an en

S of one of said sl1de fastenets therein, and spring means
protruding into said opening for resiliently,pinqhing

said end of said slide fastener thereby.

4q, An apparatus as élaimed in Cléim 1, 2 or 3;

further comprising a third gripper which is positioned
10 near said second gripper and which is_adap;ed to grip

said slide fasteners removey by saiad second gripper

and place said slide fasteners into a packin§ station in

succession.

5. An apparatus as claimed in any preceding claim

15 wherein the clips are equally spaced apart from each "

other at least between said first and second positions.

_ 6. An apparatus as c1a1med in any precedlng c1a1m
wherein an endless belt or chain is prov1ded with the
clips and defines the closed loop path, the belt or

20 chain extending round pulley means.

7. An apparatus as claimed in_any prégeding clam

wherein the closed loop path is entirely horizontal.

.o



- 14™8. . An apparat.us as claimed in Caim6. in whi ch sai d pullTey neans

conprises two horizontally-spaced pulleys. 9. | ai med
in Claim6 or 8, in which said first and said secgmmﬂ'mg,ﬂﬂm
positi‘oned 5 about the periphery of one of said puldeys. n10s "« An

apparqius as clainmed in claim6. 8 or 9, in which said drive neans incl udes

a lever which is adapted to be rocked by afair cylinder and which is

connected to one of said pulleys by unidirectional clutch. 10 11. An
appar at us as 8l ai nedn rppacgruc el Mlairedn imdcCkadmt Gnt inl whiak daidri bed
with reference to and as illustrated in the acconpanying draw n

S.
pulley means comprises two horizontally-spaced pul?eys.

9. An apparatus as claimed in Claim 6 or 8, in
which said first and said second grippers are positioned

5 about the periphery of one of said pulleys.

10. An apparatus as claimed in claim 6, 8 or 9, in
—/ which said drive means includes a lever which is adapted
to be rocked by an air cylinder and which is connected

to one of said pulleys by'unidirectional clutch.

10. 11. An apparatus as, :c_,l_'a:imed;_-.,-.j.n any . greceding.claim and-
substantially as described with reference to and as

illustrated in the accompanying drawings.




