rl pes to.a gripper mechanismfor gripping and feeding separate el ongate
ps such-as slide fastener stringers in an apparatus for finishinig (‘* .-
sllde fasteners. One typical gripper mechani sm for feedi ng slide f ast ener
stringers sinultaneously over a given distance in timed relation to t he’
operation of a positioning device is disclosed in Japanese Patent
Publication No. 49-44243 published an Novenber 27, 1974. The digclosed 10
gri pper nmechani smincludes a pair of grippers for gripping the %ebgl41394
ends of a pair of elongate slide fastener stringers after certain i
conponents have been attached to the stringers and then for pulling the
slide fastener stringers along a feed path for a 15 prescribed di stance.
In response to detection by the positioning device of the slide fastener
stringers having travell ed over the desired distance, the grippers are
stopped, and the slide.fastener stringers are cut off across elenent-free

224 GRI PPER MECHANI SM FOR FEEDI NG ELONGATE STRI PS The present invention

spaces or gaps th. ereof -2- into individual stringer |Iengths which are
then fed a-long to a discharge position. Since the slide fastener stringers
are conposed -1 -

GRIPPER MECHANISM
FOR FEEDING ELONGATE STRIPS
gg The present invention relates to a gripper - CT'
mechaﬁism for gripping ahd feeding éeparate elongate
strips such as siide fastener stringers in an apparatus
for_finishini§ slide fasteners.

One typical gripper mechanism for feeding slide

(¥]]

fastenef stringers simultaneously over a given distance
in timed relation to the operationnéf a positioning
device is disclosed in Japanese Patent Publication No.
49-44243 puplished on November 27, i974.. The disclosed

10 gripper mechanism includes é'pair of grippers for

B | gripping the leading énds of a pair of elongate slide

fastener stringers after certain components have been
attached to the stringers and then for pulling the
slide fastener stringers along.a feed path for a

15 prescribed distance. Iﬁ response to detection by the
positioning device of the slide fastener strinée:s
having travelled over the desired distance, the
gripperé are stopped, and the slide fastener stringers

are cut off across element-free spaces or gaps thereof



.of woven or knitted stringer tapes of.textile material, 5 they often tend{-
to be stretched | ongitudinally.under traction when subjected to changes‘ag’ '
{enperature and noisture while the stringers are.being pulled in a
fiS,shing process. I'n particular, slide fastener stringers of elongate

di mensi ons are ’liable to change 10 in length while they are being
processged. Wen two differently stretched stri-ngers are detected by the
posi tioni ng devi ce and stopped at the sanme tinme, the elenment-free
tape areas thereoinheimdihedsdtisigeimgear d etrgtihe ebticof Brar €éhposfedoned out
of transverse 15 alignnent with each other. Therefore, the severed tape
edges woul d not beleg@al? ya sparete ferAahid itwy-m nal coupl i ng el ements of
the follow ng stringers, and hence the term nal caoupling el ements would be
transversel y nisaligned"C¥otng i sttt NPy iS8dd 955 FeA&F EBRPBSES0 nents
such as end stops, pins and boxes could not be attached to the stringers at
proper positions Pherddh or kKnitssd gLetirnlr %6 théeprdgetateffidention, there

i s provided asgripper WE@@“&&@WJ gLed! c%e%ailrongfi.tﬁlcﬁpgg??pmﬁma S

conprising: a housing novable along a feed path; ‘a pair o per hol ders
supporting a pairtpact Pbn WihPPEL S it & IRPIHAAGRS S kRApek8EReEt LNl Y; a

pair of sliders joined to said gripper holders, Tespectively, and slidably

di sposed in said ReuUsStiifPe while the stringers are being pulled in a
finishing process. In particular, slide fastener
stringers of elongate dimensions are liable to changs

10 in lemjth while they are being processed. When
two differently stretched stringers are detected by the
positioning device ‘and stopped at the same time,
the element-free tape areas thereof where the stringers
are to be cut off are positioned out of transverse

15 alignment with each other. Therefore, the severed tape
edges would not be equally.spaced from the terminal
coupling elements of the following stringers, and hence
.the terminal coupling elements would be transversely

Y misaligned. Far this reason, various fastener compo-

20 nents such as end stops, pins and boxes could not be

attached to the stringers at proper positions thereon.



n& i ndependent novenent therein, said.sliders inclu- ding first and second
d&i's, respectively; means on 10 said housing for opening said grippers in

response to engagenent with a camon the feed path, said means including ;
resilient means for normally closing said grippers; a sli-de block sILdagv%
mounted in said housing; a first pinion angularly novably supported on 15
said slide block and held in mesh with satd-first and second racks;
respectively; and a spring acting between said housing and said slide block
for normal |y urgi ngAtherdindetdl bek presenl rievtdmni aro e ssdisd gri pper

hol ders into abutment against said housing, whereby 20 said. gri pper hol ders
can be noved rerarigefyat8réehr o pehan bihr P tnfe & dAifFaiodd housing. It
is believed possible by peans of the,gresent invention to provide a gripper
mechani sm for E&BAPAGSePbRYRFe SPTPPPESEURH A WT W M &% Gers, the
25 gri pper nechani,sm bavi ng _neans.for.co nsating for a l.ongitudi.nal

di nensi onal di ?Fspeﬁégﬁbe?v@%hrt% %H%%er?:hs gc?]ee gssthfplpnogretrlsn & r?d”ﬁul | ed by
the gri ppeg nechani erl Vv i i b rigggL : aof _exanpl e
-4- with rgf ergﬁcglrt%gb? g g%goﬁg%@pﬁ%\n éJ#%1vvlgtnxgc:]llgp,s&'wher eiér%?lt-lv%%id’drea 1is a
plan view, parghYrCHF a\@Yer8f j8ifél POEr s 4BS hahi s eMadid g, t he present

i nvention, the gripper nmechani sm being shown as pulling slide fastener .

respectively, and slidably disposed in said housing
for independent movement therein, said siiders inclu-
ding first and second racks, respectively; means on ) ;_)

10 said housing for opéning said grippers in response to
engagement with a cam on the feed path, said means
including resilient means for normally closing said
grippers; a slide block slidably mounted in said
housing; a first pinion angularly movably supported on

15 said slide block and held in mesh with said first and
second racks; respectively; 'and a spring acting between
said housing and said slide block for normally urging
the slide block in a direction to move said gripper
holders into abutment against said housing, whereby

20 said gripper holders can be moved relatively to each
other toward and away from said housing.

It is believed possible by means of the present
invention to pfovide a gripper mechanism for feeding
elongate strips such as slide fastener stringers, the

25 gripper.mechanism having means for compensating for a
longitudinal dimensional difference between two slide
fastener stringers'being.pulled by the gripper mechanism.

The invention will be described by way of example

7
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P
L. A

5. stringers having no dinensional difference therebetween; Figure 2 is
side elevational view, partly in cross section, of the gripper nechanism(i?)
shown in Figure 1 ; Figure 3 is a plan view, partly cut away, of the 10
gripper mechani smwhich is shown as pulling slide fastener stringers having
a di nmensi onal difference therebetween; Figure 4 is a side elevational view,
partly in cross section, of the gripper nechani smshown in Figure 15 3;
Figure 5is a plan view, partly cut away, of 4 he gri pper nechanismwth a
pair of grippers o enﬁd' Figure 6 is,a side elevational view, with parts in
cross section, of @ﬁé gFFﬁBg?”ﬁ%cE%nf§%1????&Q?%ﬁ%ﬂﬂ:ﬂfﬁ%fﬂﬂﬁguﬂ@eﬁflﬁﬁd

Figure 7 is an exploded ectiye_vi] of. a slide fastener finishing
.apparatus in which the ggggggr?n%%h%nég%éo¥1§%tuﬁ%§}%Vt%ﬁ%iﬁ%?ﬁ’n@ r for at ed.

The present invent igerﬂf,ioarpae&hshli@,n'ymyéﬁmgw @;%s%fmoqiq%fgqogﬁg&jqepgf

-5- mechanism generally designated by the reference nunera _
Figures 1 and 2. TheigpkPPRecHBEhSR SN AP dfodCy RUALISE RNGLEr dhlsk ehi r

slide fastener finishing apparatus 12 _
5 stringers having no dimensional difference therebetween;
Figure 2 is a side elevational view, partly in
cross section, of tﬁe grippér.mechanism shown in Figure
13 |
\_/ o ' Figure 3 is a plan view, partly cut.away, of the.
10 gripper méchaniém which is éhown as bulling slide
_Fastener stringers having a dimensiohal diFFerence
therebetween;
Figure 4 is a side elevational view, partly in
cross section, of the gripper mechanism.shown in Figure
15 33 |
Figure 5 is a plah view, partly cut away, of the
gripper mechanism with é pair of grippers opened;
Figure 6 is a side elevational view, with parts
in cross section, of the gripper mechanism illustrated
20 in Figure 5; and
Figure 7 is én exploded perspective view of a
slide fastener Finishing apparatus in'which the gripper
mechanism of Figures 1 to 6 is incorporated.
The present invention is particularly useful when

25 embodied in a'gfibpéf

N



s illustrated in Figure 7. The gripper. nechanism 10 5 in the finishing
pparatus 12 serves to pull a pair of slide fastener stringers 13, 14 with
desired conponents attached,thereto in coaction with a positioning device,
and al so to discharge severed slide fastener stringers 10 of ,individl.gal\““z

| engt hs out of the finishing apparatus 12. As shown in Figures 1 and 2, the
gri pper nechani sm 10 has a pair of gripper holders 15, 16 each supporting a
gripper 17 conposed of a pair of gripping 15 jaws 18, 19. The gri pping jaws
18, 19 of the gripper 17 supported bysthe gripper holder 16 are operatively
coupled by a linkage 20 to a head 21 attached to a front end of a rod 22
slidably suppBefeanpsme SeReeRrlby dogpignated byrHdg iga&RREmm® is of a

conventional constructjion for converting |jnea venent of the rod 22 to
openi ng and cP‘d@‘Fﬁ@fni) enBRe¥Ri IR h l%‘?’i’%?)ijnga‘?évgpl& 19. More

ifically, wh t h 21 i s d d the link 0, the link
%E)egl)l : ;Fseg to re}gve{)t?%egggp‘%?f :o‘ﬁ?% gﬁ’aﬁéoﬁ\glﬁ@éﬁ%{?_ﬂ?tf%%%ach ?She:r:r] ige
nversely, a . IOV [ e |inkage
20 is extgnd\é\gggggggk\)/g?t gré ér%%b@%ggjg%%%,f]%giéﬁeq%-%‘%oseéc ot her.g

ggeahead 21 agd DeRGEeileed Ofh 27; ke NP Mty ¥ ASSEL i@l 4h {die 1ld nkage 20

5 in the finishing éppératus 12 serves to pull a pair of
slide fastener stringers 13, 14 with desired components'
attached thereto in coaction with.a positioning device, \_}
and also to discharge severed slide fastener stringers

10 of individual lengths out of the finishing apparatus
12.

As shown in Figures 1 and 2, the gripper
mechanism 10 has a pair of gripper holders 15, 16 each
supportin§ a gripper 17 cémposed of a pair of gripping

15 Jjaws 18, 19. The gripping jaws 18, 19 of the gripper
17 supported by the gripper holder 16 are operatively
coupled by a linkage 20 to a head 21 attached to a
front end of a rod 22 slidably supported by a slider
23.

20 The linkage 20 is of a conventional construction
for converting_linear movement of the rod 22 to.opening
and closing movement of the gripping jaws 18, lé. More
specifically; when the head 21 is moved toward the
linkage 20, the iinkage 20 collapses'to'move the

25 gripping jaws 18, 19 away frqmleach other. Conversely,
when the head 21 is moved away from the‘linkage 20, the

linkage 20 is extended to move the gripping jaws 18, 19



s )
conpression coil spring 24 disposed around the rod 22 in a cavity 25 =
defined in the gripper holder 16 and 5 acting between the rear end of t
head 21 and the confronting end of the cavity 25. Therefore, the gri ppi\ng
jaws~18, 19 are norpally urged under resilient forces toward each other To
grip the slide fastener stringer 14. 10 The slider 23 is joined to
the gripper holder 16 and slidably disposed in a housing 26 for sliding
novenent parallel to the rod 22. The gr%pper 17 supported by the gripper

hol der 15 is also operatively coupled to a |linkage (not shown) and a rod 27

which are 15 id Lcal t L.nk 2 d,1h inmely, the
rod 27 being sl ?gté%?g cei%gsoggg%n Zgg?i‘%ggzﬁisﬁ%%%oﬂgﬁén Zﬁ:e

housing 26. The gkl d@kmd81iSphshsdabtywaPyabhe i ntd@e hOsIshNta 26 parallel to
the slider 23. 20 The rods 22, 27 have rear ends connected by nuts

29 | oosely to acpapbtegkibat evdl 8pAEngd0243dighosed hifdeid 3the Wwddh 2amal |
clearances normally | eft between the nuts 29 and the |ateral arnms 30, 31.
The shifter 32 iis eperztityeR§ defiphed in bhne enibpér ehéldexr 1B &l
pi votably nounted by a pin 35 on a base 34 connected to the housing 26. The
ot her end of 5t h@ctdngr bgiwegnchhfecEead eod L Eathe Oredhetl FNEIgWyeabl e with
a pair . -7-
P confronting end of the cavity 25. Therefore, the
gripping jaws 18, 19 are normally urged under resilient

. forces toward each other to grip the slide fastener

stringer 14.
10 The slider 23 is joined to the gripper holder 16

and slidably disposed in a housing 26 for sliding

movement parallel to the rod 22. The gripper 17

supported by the gripper holder 15 is also operatively

coupled to a-linkag_e (ﬁot_ shown) and a rod 27 which are
15 identical to the linkage 20 and the rad 22, respectively,

the rod 27 being slidably disposed in a slider 28

slidably housed in the housing 26. The slider 28 is

U slidably movable in the housing 26 parallel to the
slider 23.
20 The rods 22, 27 have rear ends connected by nuts

- 29 loosely to a pair of lateral arms 30, 31 of a
shifter 32, with small clearances normally left between
the nuts 29 and the lateral arms 30, 31. The shifter
32 is operatively coupled to one end of a lever 33

25 pivotably mounted by a pin 35 on a basél34 connected to
the housing 26. The other end of the lever 33 is

connected to a cam follower 36 engageable with a pair

Yo
]
£
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ans 37, 38 (Figure 7) which will be.described later on. As illustrated

H-.gures 1 and 2, the parallel sliders 23, 28 include first and second
respectively, facing toward each -other. A slide block 5 42
slidably di sposed centrally in the housing 26 between the.sliders 23, 28
first pinion 43 is pivotably nounted by a verti cal

racks: 40, 41,

pin 44 on-the slide

&;a *

bl ock 42 and held in nesh with the first and second 10 racks 40, 41. The

slide block 42 is normally urged by a _conpression coi

spring 39 to nove

rearward to the right (Figures 1 and 2) With respect to the housing 26. The

conpressi on co

SPI | 39, acts. between the hoysing 26 and the slide block
42. Ther ef ore,_o%'h% “l%r%’l ?Jaefs( Esé‘?,ur Weéré" 8o ¥ilddi PreferFrhbgdedatsrs| i de

rearward, but sych rearward sliding movenment is limted by shoul ders 52 of
the gripper holders 15, 16 which engage the housing 26. The shifter 32 is

joined to the rear end of imsia4ud liar rihdels 45 .04 ggdkﬂggbgggiggfi nally

in the housing 26 and di sposed on the bottomo .
hol der 45 inclsmliders 23y rab riak wbe fagishy ananwaedbnd Fhexkhipd

t he usin

€ shifter
gack 46 is

held in mesh with a second pinion 47 rotatably nmounted by a 25 hori zont al
pi n 48 on the m2sphcthlvely 4% acA mpdowaakddeach9 oithesl.i dabkyigaubledki n t he

housi ng 26
slide
10
15
20
25

And extends in the | ongi t udi nal

42 is slidably disposed centrally in the housing 26
between the sliders 23, 28. A first pinion 43 is
pivotably mounted by a vertical pin 44 on the slide
block 42 and held in mesh with the first and second
racks 40, 41. The slide block 42 is normally urged by
a compression coil‘spring 39 to move rearward to the
right (Figures 1 and 2) with respect to the housing 26.
The compression coil spring 39 acts between the
housing 26 and the slide block 42. Therefore, the

sliders 23, 28 are also resiliently biased to slide

rearward, but such rearward sliding movement is limited

by shoulderé 52 of the gripper holders 15, 16 which
engage the housing 26.

The shifter 32 is joined to the rear end of a
shifter holder 45 extending longitudinally in the
housing 26 and disposed on the bottom of ﬁhe housing
26, the shifter holder 45 including a third rack 46
facing upwardly. The third rack 46 is held in mesh
with a second pinion 47 rotatably mounted by a
horizontal pin 48 on the slide block 42. A rack holder
49 is slidably mounted in the-housing'zs and extends in

the longitudinal direction thereof above the slide

direction thereof above the



28- block 42, the rack hol der 49 .ncluding a fourth rack 50 facing aff

P

downwar dl y tomard the third rack 46. The fourth rack 50 is held in nesk
with the second pinion 47. The rack holder 49 is.nornmally urged by a
compression coil 5 spring 51 to nove rearward to the right (Figures 1 aad
2), the'conpression coil spring 51 acting between the housing 26 and the
rack hol.der 49. As shown in Figure 7, the housing 26-is laterally supported
on a sli‘de 55 slidably nounted on a 10 guide rail 56 and attached to an
endl ess belt 57 trained around a pair “of8 I"ongi tudi nal Iy spaced pul | eys 58

59. The pulle i g fjxe I nDunt d.an out put..shaft _of not of

cans 37,p38 a¥e§$%¥§i {?{ 951 °&§F| Q%SLESEEé&ngparFOBB tfaﬁé g ong
t he gui de rail \Y; t gagfol b v%en
t he gllde 55 is anIgpa Sﬁgﬁ?ﬁ§525? gg?aEEESEh?E?mgg tgkthe %?%oﬁ I gure

7) by the belt S/adkiswenPhdllEe iMhRisnb¢ithhenar sBRehd"BeRaBhsay 10 t§e NOVed
forward along a 20 feed path parallel to the guide rail 56 until the cam

fol l ower 36 is engagemlaert k8 daMndénadlgpapgeliebgr appemprédsidhesot he
slide 55 is noved rearward, the gripper nmechanism 10 is noved rearward
until the cam1ﬂﬁdnlnﬂ‘5&5hqsm@NQag@drbyrdheocaheSSithothguhes25 gnd pper s
17 again. Wile the | pper mechani sm 10 is being noved al ong the guide
rail 56 between 2’he ompression coil spring 51 acting between the
housing 26 and the rack holder 49.
- As shown in Figure 7, the housing 26 is
laterally supported on a slide 55 slidably mounted on a
10 guide rail 56 and attached to an endless belt 57
trained around a pair of longitudinally spaced pulleys
58, 59. The pulley 59 is fixedly mounted on the output
shaft of a motor 60.
Thé_cams 37, 38 are located in longitudinally
15 spaced-apart positions along the guide rail 56 within
the patb of movement of the cam follower 46. When the
slide 55 is moved along the guide rail 56 forward to
U | the left (Figure 7) by the belt 57 driven by the motor
60, the gripper mechanism 10 is moved forward along a
20 feed path pérallel to tﬁe guide rail 56 until the cam
fqlldwer 36 is engaged by the cam 37 to open the
grippers 17. When the slide 55 is moved rearward, the
gripper mechanism 10 is moved rearward until the cam
follower 36 is engaged by the cam 38 to open the.
25 grippers 17 again. While the gripper mechanism 10 is

being moved along the guide rail 56 between the cams

37, 38 with the cam follbwer 36 disengaging therefrom,



_— . 3
7, 38 wth the camfoll ower. 36 dlsengaglng therefrom -9- the grippers
7 remain closed. The cam 37 is transversely novable into the feed path to

engage the camfollower 36 for opening the grippers 17 and out of ‘the fee

path to release the camfollower 36 to close 5 the grippers 17 for gr,i pprg
the | eadi ng ends of the slide fastener stringers 13, 14. Weh the cam

‘follower 36 is engaged by the cam 37 or the cam 38, the lever 33 is turned

countercl ockwi se about the pin 35 to nove the shifter 10 32 to the right

(Figure 5). The rods 22, 27 are also3nmeved to the right for opening the

grippers 17 through the I|nkages 20 to clanp or release the slide fastener

stringers 13, the gmippers dilngemgia shiosedr hdhgerams3i’sial so noved to the
right with the shifter 32, thus_15 rotating _the second pinion 47 which

noves t he rac%qﬁﬂ§¥9‘5$§yt6“Wﬁ€lﬁePPtPFF66réeS? PétEoﬁﬁr§§§a9ﬁet§ﬁrlng 51.

Wh h foll 36 di d f h 37

atoral |y out B BRI AR 34 7550 REdeoe 48 PELBRRREILA) BERWPRE T move
Lhe rods 22 Ao kdsh Yikr 8! uidake! B! QGeR RLoLOE 3BT LATS Ede ! Der eby
closing the grlppers ea e sli ener

stringers » tHE 'gY%dE&%pRQr$o¥7gE§ hﬂgckﬁéeﬂeﬁagﬁﬁ thesfeorcegeof the
springs 24 tor f|rn1y clamping the slide fastener

slide fastener stringers 13, 1l4.

-

When the cam follower 36 is engaged by the cam

37 or the cam 38, the lever 33 is turned ) W
counterclockwise about the pin 35 to move the shifter

10 32 to the right (Figure 5). The rods 22, 27 are also
moved to the right for opening the grippers 17 through
the linkages 20 to clamp or release the slide fastener
stringers 13, 14. At this time, the shifter holder 45
is also moved to the riéht with the shifter 32, thus

15 rotating the second pinion 47 which moves the ;ack
holder.49 to the left (Figure 6) to compress the spring
51. When the cam follower 36 is disengaged from the
cam 37 which is movéd laterally out of the feed path,
the lever 33 is turned clockwise to mé&e the rods 22,

20 27 to the left under the forces of the springs 24,
thereby closing the grippers 17 to grip the leading
ends of the slide fastener st;ingers 13, 14. The
grippers 17 remain closed under the forces of the
springs 24 for firmly clamping the slide fastener

25 stringers 13, 14. The shifter 32 is moved back to the
position of Figure 1 by the se¢ond.piniqn 47 which is

rotated by the rack holder 49 moved to the right by the



25 stringers 13, 14. The shifter 32 is noved back to the position of Figure:..
1 by the second pinion 47 which is rotated by the rack hol der 49 noved to
the right by the - 10 - resilient energy stored in the spring 51.
Consequently, the grippers 17 are closed and the shifter 32 are noved
i ndependent |y of -each other. The | oose coupling of the rods 22, 27 and ‘e
shifter 5 32 is therefore not required to be adjusted with high accuracy.
The cl earance between the shifter arns 30, 31 and the nuts 29 allows the
grippers 17 to be kept closed even when 1the- shifter 32 is subject to shocks
when the gripper nechanism10 starts pulling, is 10 pulling, and stops

pul l'ing the sli deed BsiamerestrgingerarelB3, inl4heTlsprfing $hi.ng apparatus 12

i ncl udes end stop attachnment units 6la, 61b for attaching end stops to the
slide fastener s&%ﬁﬁ#%nq]&r Itheargt ippensdei? BFeagdloisedt end62heor nounting
sliders 63 successively to the slide fastener stringers 13, 14. The

fini shing appar ashisfteX A Anmravsshitack ingependeptlveofs gachuPthfg- of f
the slide fastener siringers ,. respectivel a pair ers 66,

3, 14 , f I
67 novabl e al ong'2® 1993 (RMP G ForthsedRdty 4%he & Ade F§§tg%éEE§Fringers
13, 14 through the {1nishi ng. appaLatus, 12 ARG 4PQRH 0" G108 hESn

conposed of a”’pa
accuracy. The clearance between the shifter arms 30,

31 and the nuts 29 allows the grippefs 17 to be kept
i,/ closed even when the shifter 32 is subject to shocks
when the gripper mechanism 10 starts pulling, is
10. pulling, and stsps pulling the slide fastener stringers
13, 14.

The finishing apparatus 12 includes end stop
attachment units 6la, 6lb for attaching end stops to
the slide fastener stringers 13, 14 and a slider

15 applicater 62 for mounting sliders 63 sucsessivelx te
the slide fastener stringers 13, 14. The finishing
apparatus 12 also has a pair of cutters 64, 65 for

] cutting off the slide fastener stringers 13, 14,
respectively, a pair of grippers 66, 67 movable along

20 the feed path for feeding the slide fastener stringers
13, 14 throhgh'the finishing apparatus 12, and a
positioning device composed of a pair of detectors 68,
69 for detecting and forcibly stopping the terminal
coupling elements of the following coupling element

25 rows on the slide fastener stringers 13, 14.

The leading ends of the slide fastener stringers

13, 14 are released from the grippers 66, 67 and



9 for detecting and forcibly stopping the term nal coupling elenents of
he-foll ow ng coupling element 25 rows on the slide fastener stringers 13,

=

14.;> The | eading ends of the slide fastener stringers 13, 14 are rel eased
fromthe grippers 66, 67 and gri pped by the grippers 17 of the grtppéﬁj
mechani sm 10 when the camfollower 36 is engaged by the cam 37. After one
set of end stops and a slider 63 is nounted on the slide fastener stringers
13, 14 by the end stop attachnent units 6la, 61b and the slider applicator
62, the slide fastener stringers 13" P4 are stopped in the feed path by the

posi tioni ng device n bqth of, the 5 detectors 68, 69 detect .the_ term nal
coupl i ng el enpqﬁ’sgpe\c%]%%eﬁ'ﬁeﬁ“&ﬁfﬁlﬁ @%er'fg‘ﬁ IERREPSEn ERE AL FPNE8r s 13,
10 14. More s [ fi I i £ 4 [ f t ) r 32914 as they

are fed al ongR&P/érE h%r%%%e%%l@% off’_g Jl%:énge}g?d;g h_riglr%e%r?o_ 3gi'f ferently

stretched, andy ARNCEAd8s&: isF Nthd Ut dnala AR @Ral; sdinl.akence

between the slide fastener stringers 13, 14, then the gripper 15 holders
15, 16 remai n & i €edst idesFad s er WHdL ety aideravyshttenend Eegpre 1,

with the first pinion 43 not rotated. Therefore, the term nal coupling
el ements of t hettwxtimeotipinitgs & el aadarthed atldcieed apphilkch&neo6dl,y by
the detectors 68, 69 to de-energize 20 the notor 60, thereby stopping the
gri pper nechanihkenslide faspeper_stringers 13, 14 are stopped in the
feed path by the positionipg device when both of the
detectors 68, 69 detect the termiqal coupling elements- \‘)
of the next coupling element rows on the stringers 13,
10 1l4. More specifically, if the slide fastener stringers
13; 14 as théy_are fed along by the grippers 17 along
the feed path are not differently stretched, and hence
there is no longitudinal dimensional difference between
the slide fastener stringers 13, 14, then the gripper
15 holders 15, 16 remain aligned transversely with each
‘other as shown in Figure 1, with the first pinion 43
not rotated. Thereforé, the terminal coupling elements
of the next coupling elgment row are detected A
simultaneously by the detectors 68, 69 to de-énergize
20 the mbtor 60, thereby stopping the gripper mechanism
10. Since the'terminal coupling elements are engéged
by the detectofs 68, 69, respectively, at this time,
the slide fastener stringers 13, 14 will be cut off
accurately across the element-free space area by the
25 cutters 64, 65.-

If there is any longitudinal dimensional

difference between the slide fastener stringers 13, 14



10. Since the terninal coupling el enments are engaged by the detectors 68,
69, respectively, at this tine, the slide fastener stringers 13, 14 w | /s
eut off aceurately across the -el enent-free space.area by the 25 cutters{%
65 N\ f there is any.longitudinal dinensional difference between the slide
fastenef stringers 13, 14 - 12 - due for exanple to different stretching
- thereof while they are being fed along, then the gripper holders 15, 16 are
caused to nove out of nutual transvergelangnnent. Specifically, when the
slide fastener 5 stringer 14, for exanplé, is stretched longitudinally for

SOME reason as SHWEdN é?!agdﬂl%f %o Ki'i%fﬁa%ﬁ%”%kr@@l!ﬂkh?gtﬁ& Aty QML he

slide fastener stringer 13 I's first engage y the defector 68 and the

gri pper hol der - difey adon@iblyy reioppedghy thba daktegtoppb8 roD@SEH014 he 10
term nal coupling elenent. The gripper holder 16 wth its gripper 17

cl anpi ng the stris dred cdusded ftastmewrer ostr bfigantihd]l heamgeerseonti nues to
pull the slide fastener stringer 14 until the term nal coupling el enent

t hereon i s engagelddnmerntis dépectidicedlyat whensths siide Sastenehe notor 60
I's not de-energized, the gripper mechani sm 10 keegs on noving along the
feed path to i t¥drid@athd 4r ifpgecxaspder 16swaAtretehed gheppidy %ﬁiv 15 is

forcibly stoppe Therefore, as , . ' ,
y PP c%or some reason as shown in Figure 3, the terminal

coupling element on the slide fastener stringer 13 is
first engaged by the deteétor'aa and the gripper holder
15 is forcibly stopped by the detector sg engaging the
10 terminal coupling element. The gripper holder 16 with
its gripper 17 clamping the stretched slide fastener
stringer 14, however, cdntinues to pull the slide
fastener stringer 14 until the terminal coupling
element thereon is engaged by the detector 69. At this
15 time, since the motor 60 is not de-energized, the
gripper méchanism 10 keeps on moving along the feed
path to withdraw the gripper holdef 16 while the
U gripper holder 15 is forcibly stopped. Therefore, as
the gripper mechanism 10 moves on, the slider 28 is
20 proqrgssively displaced to the left out of the housing
26 as shown in Figure 3. The-first pinion 43 is then
turned counterclockwise about the pin 44 as the housing
26 is moved to the right. Inasmuch as the slider 23
cannot be moved to the right due to the engagement of
25 the shoulders 52 with the hodsing 26{ the first pinion
43 causes the slide block 45 to movelto the left

against the bias of the spring 39. When the terminal
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Ne\gri pper nmechani sm 10 noves on, the slider 28.is 20 progressively

| aced to the left out of the housing 26 as shown in Figure 3. The first
JTRiton 43 is then turned countercl ockwi se about: the pin 44 as the housing b
26 is noved to the right. Inasnuch as the slider 23 cannot be moved to the

ri ght due to the engagement of 25 the shoulders 52 with the housing 26, the
first pinion 43 causes the slide block 45 to nove to the | eft against the
bias of the spring 39. Wien the terni nal - 13 - coupling elenents on the
stringers 13, 14 are engaged by the dé ectors 68, 69, respectively, the

motor 60 is d%oﬁ?@.&ﬁkﬂ@deh@n%‘éognt EﬁeggtPPﬁénP?Ci]§“' S dfe Jﬁ&é@é% the
slide fastener ringers 13, 14 can be 5 cut off by the cutter 4, 65
accurately at bgl ewendetbreerspase posi kespscedgualyy shacastdr g the

term nal coupling elenents. Wen the slide fastener stringers 13, 14 are
cut- off by tHe-energige84to65tophthergppppehoheenadbsmsldO rel eased and
moved to the right under the resiliency of the spring 39 until its

shoul ders 52 &berefigaemsthenelhdasfagtesenssthbngers FBguké Qan e severed
slide fastener stringers 13, ‘14 of unit lengths are. then - discharged from

the grippef nEEHaHFEnPXOtRﬁeﬁuFE%r§566r|%%e?%cﬂﬁa%?%ydﬂéﬁ%Hﬂﬁyﬁ?he cam
fol lower 36 e@gggegpQXetggsggngg egygflytggageéppﬁgmrmﬁﬁuggéﬂgﬁg 's moved

coupling elements.

When the slide fastener stringers 13, 14 are cut-
off by the cutters 64, 65, the gripper holder 15 is e
10 released and moved to the right under the resiliency of
the spring 39 until its shoulders 52 abut against the
housing 26 as shown in Figure 1. The severed slide
fastener stringers 13, 14 of unit lengths are then
discharged from the gripper mechanism 10 when the
15 grippers 17 are opened by the cam foilower 36 engaged
by the cam 38. Then, the §ripper mechanism 10 is moved
forward by the belt 57 until the cam follower 36 is
engaged by the cam 37 whereupon the leading ends of .
the slide fastener étringers 13, 14 afe.unclamped from
20 the grippers 66, 67 and gripped by the grippers 17.
When the slider 28 of the gripper holder 15 is
relatively moved out of the housing 26, the rod 27 is
also moved with the gripper holder 15, as.shown in
Figure 3. At this time, the shifter 32 is alsc moved
25 forward and remains out of engagement with the nuts 29

on the rod 27. More specifically, the slide block 42

is moved forward against the bais of the spring 39 upon



) .
forward by the belt 57 until the _camfollower 36 is engaged by the cam 37/
wher eupon the | eading ends of the slide fastener stringers 13, 14 are

uncl anped f.rom 20 the grippers 66, 67 and gripped by the grippers 17. Wg

t hé&sl i der 28 of the gripper holder 15 is relatively noved out of the
housing*26, the rod 27 is also noved with the gripper holder 15, as shown
in Figure 3. At this tinme, the shifter 32 is also noved 25 forward and
remai ns out of engagenment with the nuts 29 on the rod 27. Mre _
specifically, the slide block 42 is noved4forward agai nst the bais of the
spring 39 upon - 14 - progressive mpvenent of the slider_ 28 out of the
housi ng 26, as J@FCEFBESLYBoTEvVerRBEePErEDet ALIdREOAR PRI ®h %Y neshing

with the fourth rack.40 i,s caused to:turn_clockw e for thereby nmoving the
ohifter hol der 48C8SARY RBAGES: AESERPEAr 289%For vEPEEShAT Th 12° it UMbaged
by the nuts 29. .gri ppe ; 0L PP . d 5,4 her e i ns
closed to grip tﬁgﬁégﬁdggf gg%éﬁﬁ% es’??‘?n%ﬂé? ﬁéu?ﬁ rrl{eé‘:]gl‘bé 1§§ 2%%%&%@
' turn clockwise for thereby moving the shifter holder 45
' 5 and hence the shifter 32 forward, which is not engaged
by the nuts 29. The gripper 17 of the gripper holder

15 therefore remains closed to grip the slide fastener

~ ' stringer 13 firmly.
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ps, conprising: (a) a housing novable along a feed path; 5 (b)

ai.r of gripper. holders supporting a pair of grippers for gripping the

stri“ps, respectively; (c) a pair of sliders joined to sai'd gripper holdeﬁs/
respectlvely, and slidably disposed in said housing for independent
nmovenment therein, said sliders 10 including first and second racks,
respectively; (d) means on said housjng foor opening said grippers in
response to engagenent with a camon the feed path, said nmeans including
resilient meanscfigimpormally closing said grippers; 15 (e) a slide
bl ock slidably founted in said housing; (f) a first pinion angularly
movabl y supported on lsaid gliipgerbmeckaaidmhébd ifeedeal wi phisabg first and
second racks, respectively; .and 20 (g) a spring acting between said
housi ng and sahwnyhk@eswkd@ﬁrfcpmﬂcdﬁéhby urging the slide block in a
direction to nove said gripper holders into abutnmént agai nst said housing,
wher eby said grlpper(ﬁdléeg§uéaﬁ9b@°ﬁ69éé aépaguaeﬁyedopéabh ot her toward
and away from 25 said hous q per meéchani smaccording to claimi,
sai d slideBs extendi 8 par RA él°Fog§gEHe6tH@?dﬁFFhSEBPGrtlng a’pair

of grippers for gripping the strips, respectively;

’ - Cainms: - 1. A gripper nechanismfor feeding a pair of elongate
e

(c) a paif of sliders joihed.to said gripper
holders, respectively, and siidably disposed in said
housing for independent movement therein, said sliders

10 including first and second racks, respectively;

(d) means on said housing for opening said
grippers in response to engagement with a cam on the
feed path, said means including resilient means for
normally closing said grippers;

15 (e) a slide block slidably moﬁnted in said
housing;

(f) a first pinion angularly movably supported
on said slide block and held in mesh with said first J
and second racks, respectively; and

20 (g) a spring acting between said housing and
said slide block for normally urging the slide block in
a direction to move said gripper holders into abutment
against said housing, whereby said_gripper holders can
be moved relativély to each other toward and away from
25 said housing.
2. A gripper mechanism_according to ciaim 1,

Y Wi
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- 16 - first and second racks disposed in confronting relation to each
other. 3. A gripper mechanismaccording to claim1l or 2, said opening p 3
conprisingsa pair of rods slidably 5 extending through said sliders, é’
respectively, a pair of linkages by which said grippérs are operatlvel.
coupled to said.rods, respectively, a shifter operatively coupled to said
rods, a lever pivotably connected to said shifter and angul arly novably

coupled to said 10 housing, and a cam{gllower nounted on said |ever for
engagement with said cam said shifter being novable to displace said rods

in one directiofitQrCaHdCs88bAA| I 8KRYCEL &S0 SREN 15 A sh TFIMPIAF dLdtaTHRPNSE
to engagenent of said camfollower with said cam 15 4. A gripper

nmechani sm accor dongath othem 3, said resilient means conprising springs
acting between said gripper holders and said |inkages for urging said rods
to nove in a dlrect|0n3op@o§¥%EP@b BeghR DM Reetding the (Haldbyl Ibse sai d
grippers. 20 mechani sm according to claim3 aor 4,
further |nclud|ﬁgl§ QEPP%QQ ﬂ%?%%rc%W?E&ﬁﬂﬂﬁ(ﬂsﬁﬂﬁﬁa?qerQﬁ(fqﬁﬂﬁQlﬂb and

bini on rotat &bl SABOALEE BRQSRY ST heTbiGHAS AP TRAT 1 Tes i WA 23 d 25

third rack, a r%EKkQSLQeﬁyS&ﬁgé@lya S&?%E%Lfé‘5¥£‘%perat1vely coupled
to said rods, reSpebiively, a shifter operatively
coupled to said rods,.a lever pivotably connected to
said shifter and angularly movably coup;ed to said

10 housing, énd a éam.follower mounted 6n said lever for
engagement with said cam, said shifter being movabie to
éiéplace said rods in one direction to cause said
linkages to opén said grippers in response to
engagement of said_cam follﬁwér with said cam.

15 4. A gripper mechanism éccording to claim 3,
said resilient means comérising springs_acting between
said gripper holders and said linkages for urging said
rods to move in a direction opposite to said one
direction to thereby close said grippers.

20 5. A gripper mechanism according to claim 3 or 4,
further including a shifter holder slidably disposéd in
said housing and joined to said shifter, said shifter
holder having a third rack, a second pinion rotatably
mounted on said slide block and héld'in mesh with said

25 third rack, a rack holder slidably disposed in said
housing and having a fourth rack held in mesh with said

sécond‘pinion, said shifter holder and said rack holder

* c L L s *



housi ng and having a fourth rack held in-mesh with said‘second pinion, said

shifter hol der and said rack hol der - 17 - being slidable parallel to
saj |iders, and a spring. acting between said ‘housing and said rack hol der
fo rmal |y urging said rack holder to nove in a direction parallel to N
said one direction. 5 6. A gripper nechani smsubstantially as
described with reference to and as illustrated in Figures 1 to 6 of the
acconpanying drawings. 7. . A slide fastener finishing apparatus conpri -
sing a gripper nmechani smaccording te hhy-preceding 10 claim 8. A slide

fastener finishing apparatus accor- ding to claim?7 and further conprising
end stop attacheéng ahidsbiedparallekrtappritasbides, anmd o ister frast ener
finishing apparatus 15 substantially as described with reference to and as
i | lustrated i naFrgngebetvesncsahd Mpysirg 7and $akd acadihebdery rawi ngs. 20
25 . normally urging_éaid rack holdef'to move in a direction
'parallel to said one direction. |
5 6. .A gripper mechanism subsféntially as described
with reference to and as illustraﬁed in Figures 1 to 6
of the accompanying drawings.
7. A slide fastener finishing apparatus compri- w,
sing a gripper mechanism according to any ﬁreceding
10 ¢laim.
8. A slide fastener finishing apparatus accoré
ding to claim 7 and further comprising end stop
attachmeﬁt units and a slider applicator.
9. A slide Faétener finishing apparatus
15 substantially as described with reference ta and as

"illustrated in Figures 1 to 6 and Figure 7 of the

accompanying drawings.
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