2150213 SLI DE- FASTENER. FI NI SHI NG APPARATUS The present invention relates to
a gripper device, and nore specifically slide-fastener finishing
apparatus having a gripper device which sed for taking out conpleted
fasteners by gripping them Fig. 1 shows slide-fastener finishing _
appagat us” of known type in a sinplified nanner, in which the relat) ¢ig

bet ween fastener chain and a gripper is shown. (Reference is to beQ gd%%!?
Japanese Patent Publication NO 12543/1969).1 The gripper device is used to
take out conpleted fasteners at the final stage of continuous finishing of
slide fasteners. Fig. 1 shows a conpl eted fastener chain being pulled out

by a gripper A after a bottom St%% C, a slider Db and top stops E have bee_n'
attached. The fastener chain i8-¥ e'Fﬁ&?ﬁNEﬁ)fINWNBdWBMFPd@ér cutters B, B.
The gripper A noves to the right as viewed in Fig. 1, further guiding the

conpl eted fastener to the outside of the apparatus, and opens at a

predeterm ned | ocati t (o S s. hein '
accunmul ated t her ebel Sﬁv‘? #ﬁgéng’r f‘{‘)%g#% %Eg%’ef eé%%néﬁ?’ég\g%vf%é ?@* o83 _.
viewed in Fig. LobOieiEs19" t8iah8)1dapidtisREr 'rngliniRg téasapaeas% HeRZhg Re G pat n-
As described above, a single gripper is reciprocally noved to take out
conpl et ed fast ergiicd vhidheik QU fRkEing outhtdnplBida0flasteAEEY 8Y ,griifping
inefficient in taking outconpleted fasteners and prevents speedi ng up of

t he conti nuous fthemshi ng process. I't is believed possible by neans of the
inkention to provide a gripper device to be used in the finishing process
of slide fasteners WABeH Ra@wshpgHideffiastenaryfinishing mpparatus 198 lknowdetype

fasteners. It is alsQ belijeyed possible by neans of the invention to
provi de ?n a sgmplifieglman er, in which the relation between fastener -

chain and a gripper is shouwn. (Reference is to be made to Japanese
Patent Publication NO. 12543/1868). The gripper device is used to
take out completed fasteners at thé final stage of continuous finishing
.of slide fasteners.. Fig. 1 shows a completed fastener chain being
pulled out by a griﬁper A after a bottom stop c, a_slider;D, and top
stopﬁ E have been attached. The fastener chain is then cut by uppei
and lower-cufters B, B. The gripper A moves to the right as
ij viewed in Fig..1,ffurther guiding the completed fasteqer to
the outside of the apparatus, and opens at a predeterhined location
ta drdp the Fastener,'the_faéteners being accumulated therebeiow.
The gripper A then returns toward the left as viéQéd in Fig. 1 to its
original position to grip the next fastener chain. As described
.aboue, a single gripper is reciprocally moved to take out completed
fasteners in the knoﬂh'practice; This method, ho@ever, is iﬁefficient
in taking Gutcumpletéd'Fasteners and prevents speeding up of -the
continuous finishing process.
It is believed possible by means of the inﬁention to provide a
gripper deviceto be used in the finishing process of slide fasteners
which has high efficieﬁcy in taking out the slide fasteners.

It is also believed possible by means of the invention to provide



-2 - agri ppe'r- devi ce which all ows speedi ng Up' of the co'mti n'_uous finishing-

process o
slide fas
adapted t

f _slide fasteners. According to the invention there is provided a
r fini shing "apparatus conpri ? ng a gripper device which is"
J'% i p and take out conpl eted ffasteners successively from:a

‘conpl eted -fastener outlet port, the apparatus conprising:- a driven endl ess—-

bel’t-1i ke menber arranged over two rotatable wheels, said wheels being

posi ti oned on, &g%%e?m ‘éel m%ho;]tlg,?gsﬁgﬁiﬁglbg%vto@t ) ‘Egﬁ%ﬁ%é‘ed int eryal SHER

two gripper-eq

Y

ers nmoun -1 r'ke "nenber at equal

~intervals, eagihisRidd gfddeRs aredtideresstaraier including a gripper which is. .
movably nmounted relative to said gripper-equi ppad nenber so as to be able.

to align with tgeacur?gaﬁfgbeﬁ the mhﬂsre‘dhé?tgrﬁbumgd gt p?rt.. teﬁch'sai d
ri pper-equi pped nmenmber [ [r 0 ved to.a rom t he :
gorrgloet edqf aglto ener oﬁﬁdeet «;?)sr.}%{’ gﬁyﬁagﬁgt"%o?pgfgfﬁeg?ﬁt&f’g% & %r‘f‘@gﬁ I n
forvard and rggks Sndkd 96! | Ailbted 8! Gk aid) thRE ot WlbEEH ristagLs are

gripped and ta

en ou escri bed by

by sald grippe he 1 nvention w

way of exanplsgciddsivéBf efsnNeecdnd1btvy ASSQRPANULDE: PostY RES. appRedgln: - Fi 0.
1 is a perspective view show ng a conventional fastener finishing apparatus
in-a sinplificedpBangy-, aFdGved dndlésspbart-TiksVmahbexr gEi4{mges dleyitie of a ,
fastener finishing apparatus enbodying the invention; Fig. 3 is a sectional

vi ew al ong t hetitande Aihee¥s ,Ofafd ghedls being positioned on an extended line of

fastener flow at predetermineq iﬁteryals; two gripper-equippéd N
members mounted on the belt-liké_member at equal intervals, - i
each said gripper-equipped member inclﬁbing a gfipper which is

movably mounted relative to said gripper-equipped member so as £o be

able to align with the center of a completed fastener outlet port.

 each said gripper-equipped member being arra"nged "to be maved to and

-from the completed fastener outlet port by rota't;ien of the rotatable

wheels in forward and teverse'direction's; whereby, in use, completed

-fasten'e'ré are gripped and taken out by said grippers,
The invention will be described by way of example with

reference to the accompanying drawings, wherein:-

Fig._1 is a perspective view shouwing a conventional fastener
finishing apparatu§ iﬁ é'simp;ified maﬁner; . ’ |

Fig. 2 is a plan view of a gripper device of a Fasieﬁer
finishing apparatus embodying fhe invention; |

Fig. 3 is a sectional view.along_the line.Z - Z of Fig. 2
showing the mechanism of a gripper movements and

Fig. 4 is a sectional view along the line Y - Y of Fi§..2
showing a gripper portion.

Fig. 2 shows the whole arrangement of a gripper device of

apparatus embodying the invention. In Fig.;Z, a timing belt 6



showi ng the mechani smof a gripper novenent; and Fig. 4 is a sectional view
along the line Y - Y of Fig.2.showing a gripper porti Fig. 2 shows ‘the
whol-e arrangenent of a gripper device of apparatus e@yi ng the invention.
In Kig. 2, atimng belt 6 -3- is plated in an endf&ss fashion over two
gears 5, "5 which are positioned at predetermined intervals on an ext ended
ling~of fastener flow direction. Gipper-eguy pped nmenbers 21, 22 which are
slidably fitted onto guide bars 4, 4 on both sides are nounted on the '

timng belt 6 at equal intervals. By rotating the gear , 5 in forward and

reverse directi 6ﬁsp,c!'-aFﬁ‘é i 87 spdiras: fehien rUé’Egptr“‘Bc%‘?galrﬁ iﬂ)geﬂ“’&g FWown by

arrows in Fig. 2. Thus, the gripper-eguipped, menbers 21 ..mount ed -on t he

timng belt 6 ans%\?E‘%ﬂ §Itd?1'%d?ﬁ mb?ﬁcgéngeor"glﬁ,on4arélef‘€?ﬂr?5§e J'>'/."etcr’(}=tthe

conpl et ed fastenpgL | s AL Q06 he_ o t 58, Lppers 2,
mp RELe QUL ﬁhﬁgﬂggcéon. d}lpﬂﬁa-sqv{l%gﬁggwglng%sp%. 28 wichPpers.

3 which are included int ripper-equl ppe : are noved to-
align with the geatfligdlyt Pactadtdith QALE Bhrass dased ibaes deboHwrkn detail .

Then grippers 2, 3 are closed to grip the end portion of the conpleted
fast ener chai n. mdtretedosrplehé edmieg bebed abaignal dnpetdaed. bRyt iutagingpes and
i*s cut by cutters in the same manner as described before. The conpl eted
fasteners 1 aregeéen Splfi liodfaswerd endragverse détaptibna,i bre sdming belt Ghere
each gripper 2, 3 is _opened to drop the conpleted fasteners_1. Each gri pper
2,. 3 i.s then redGriREAPERFAILEY OvVeth@ScHIMD e atIust Ehéddo - efhuFerthes. :
N~ .grippEr-equipped members 21, 22 mounted on the timing belt 6 are
moved along the guide bars 4, 4 alternately to the completed
fastener oﬁtlet port_ﬁ; At or near the outlet port 8, qrippers 2,
3 which are included iﬁ the gripper-equipped members 21, 22 are.
moved to align with the center of the outlet port 8 as déscribed
below in detail. Then grippers 2,.3 are closed to grip the.end
: portioé.nf the completéd fastenef chain. The completed fastener
_chain is pulled by the gripper and is cut by cutters in the same.
manner as described before. The completed fasteners 1 are then
pulled out toward the accumulation position, where each gripper 2,
3 is opened to drop the completed fastemers 1. Each gripper 2, 3
i§ then #éturned again to the completed Fastener.outlet port 8.
> Since two gripper-equipped members are mountéd 6h'the endless
T. timing belt 6 at equal intervals and the belt is moved reciprocally,
while one gripper equipped member is pulling out a compieted
fastener, the other gripper-equipped member is moved to the outlet
port 8 to grip the next cuupleted fastener. This allows the
efficiency of taking out compieted fasteners to be improved.

The grippef device 1is explained further hereinbelow.

Fig. 3 is a section view along the line Z - Z of Fig. 2,

mhibh shows the mechanism for moving grippers 2, 3 to the center



- Since tmo-gripper-equipped menbers are nounted on the endless tinming belt 6

at equal intervals and the belt

equi pped member is pulllng out a conpleted fastener, the other
d menber is noved to the outlet port 8 to grip the next IR
ner. This allows the efficiency of taking out conpleted ;x/,__
fasteners to be |nproved The gri pper deV|ge I s expl ai'ned further =
héreinbelow. Fig. 3 is a section V|em1along the line Z - Z of Fig. 2, which
shows the mechanismfor noving grippers 2, 3 to the center: - 4 - of t he
outlet port 8 as they approach the outlet port 8. In Fig.m-3, the gripper 2
(see Fig. 2) hgs theafutioy prt @ Laheitosth the cobidteboOBl 8n rFildlespmin
bodi es 23, 24 of the gripper-equi pped nenbers 21, 22 are fitted onto guide
bars 4, 4 placewk grigpetie {sdeFigf z)haagrbeprpenueke\tbc'anaandwﬁemrm rtaen gui des

11, 11 at their lower portions. Reference is nmade to the right portion of
Fig. 3 where aowdetinonbl8.vi &ve meimsipodies 24, 24net the afdppat-equippetii dabl y
mounted on the ramguide 11 and is pulled |eftward as viewed in Fi g

spring 13. Thenegpprmguaza gre iNisted G“F%@UF%ﬂnb@Eﬁ e 4 placed o8 Yot sidika. A

gri pper - equi
conpl eted f

I's nmoved reciprocally, while one gripper

3 by a

! fixed Ly to th .
oyl hder o, X tP%\rﬁr&W‘? S TR et %ﬁtf%ee% et ey
PLpe L s | e ort B AR R o HeBC BhD LBhE Bl il B IER% GRUA 12 O
the ram cyl i nder ‘the ramcylTn nove éklproca I e right -~

and left as showa:Piona®! Jidwl wgﬁo@nd RhaRt Qihddesol 1y Emjab%y mmhéemvveﬁew

all ows the

on the ram guide 11 and is pulled leftward as viewed in Fig. 3 by
a spring 13. The spring 1* is fixed to the ram guidé_11.at its

left end. A gripper cylinder 15 with a gripper 2 is fixed

perpendicularly to the ram cylinder 10. The rqm'cylinder 10 has a -

head cover 12, into which an air pipe 14 is led. By charging and

discharging air.into the head cover 12 of the ram cylinder 10, the

ram cylinder 10 moves reciprocally.to the right and left as shown by

solid lines and phantom lines in Fig, 3. This movement allows the

-gripper 2 to be moved to and from the center of the uutlet port 8.

Specifically, since the piston 8 is fixed to the ram guide 11 at

its left end as viewed in Fig. 3, when air is charged into the

héad cover 12 of fhe'rém-cylinder-1D.through the -air pipe_Ta,.the

ram cylinder 10 moves along the fixed piston 9 rightward against.
the force of the spring 13 (phantom line position in Fig. 3).

When air is discharged through the air pipe 14,.the_ram cylinder
10 is returned to the sulid lip= position in Fig. 3:by the force
of the spring 13. This movement of the ram cylindgr_10 is for the
purpose of avoiding collision between grippers 2 and 3. In order
to avoid the collision of a gripper which is taking out a
completed fastener along the extended line of fastener chain flow

with the other gripper, the gripper is kept in a position not



gripper 2 to be noved-to ‘and from t'he center of the outl et port 8.
‘Specifically, since the piston 9 is fixed to the ramguide 11 at its left -
end.as viewed in Fig. 3, when air is charged into the head cover 12 of the

ram.cylinder 10 through the air pipe 14, the ramcylinder 1 ves -al ong
the fixed piston 9 rightward against the fo%ce of the sprin (phant om
limeé yposition in Fig. 3). Wen air is discharged through the air pipe 14,

theramcylinder 10 is returned to the solid line position in Fig. 3 by the
force of the spring 13. This novenment of the ramcylinder 10 is for the

pur pose- of avoigligshdc QitH ThekeREIMNBE NLHE bR Spottadtindn itNidmaergrdifpiigi d
the ‘collision of a gripper which is taking out a conpleted fastener along

t he extended | ian@asfenkbhst @nergraipmernis Imovedvitbhtlishposiition albigmErenitt Bee
gripper is kept in a position not aligned with the center of the outl et
port 8 -when it desterwpfgtheppitigt apdrisordivewhenThe gFipP @econrd.eher dstaner He
position aligned with the center of the outlet port only when it grips a
conpl et ed fast &9ekhat &b mapagrip; thifaghangr tateafRropen ®est108- pr oper positi on.

‘Th I d pul | ed L gh . Al h d.li f

Fast oner chai n TEBERIRiEH TRSRETSR BY° PiL IR0 PEia1g LANEGHorD TR RErehor s
stener cl _ PHHg" diks

ong the |1 ne e §TEMRend ALy Mod UGk 5 fhtgful InCeb Rl Blck B |\

conpl et ed fa'st%srfsast'er#@rsgawaﬁrm&ﬂ&s tP8SEdno0RE Gpatatibs dmbet. end of a

gr\ypper cylinder 15 which 1s nounted on the ramcylinder 10. The gri pper 2

is _keplt open in norFial, £QB8d4 tdeBBidmpl AvivRraltgig Zhe Aidd $tOIY 36 FAgying a
sontea showing the gripper portion for gripping the comﬁleted fasteners.
The gripper 2 is posiﬁioned at thé front end of a gripper cylinder
15 which is mounted on the ram cylinder 10. The gripper 2 is kept
open in normal condition by a spring 20. A piston_15 having a conical
front end is fitted in the g;ipper cylindérl15. The piston 16 is
always urged toward a retracted positiﬁn by a spring 19. When the
piston 16.is in retracted position,.namely when éir is not charged
into the head cover 17 of the gripper cylinder through an air pipe
N | 18, the gripper 2 is kept open as shouwn by phéntum lines. By
charging and discharging air through the air pipe 18 into the head
cover 17 of the gripper cylinder 15, the piston 16 isimoved forward and
backward as is apparant from Fig. 43 thué the reér end.af the
k . gripper 2 is opened and closed. As the result, the front end of
. the gripper 2 is closed and opened. _In this way, completed
fasteners can be gripped and released. The grippér 3 operates in
the same manner aé the grippér 2.
Although in the embodiment shown in the figures a timing belt
is used to move the gripper-equipped members, a chain or rope may
be'used instead. In such case, sprockets or gfooued wheels will be

used instead of gears. In addition, although the two gripper-



. front e€nd is fitted in the gripper cylinder-15. The piston 16 is always$

urged toward a retracted position by a spring 19.  Wen the piston 16 is'in
retracted position, namely when air is not charged into the head cover 17 .
of the grjpper cylinder through an air pipe 18, the gripper 2 is kept open. -
as shown phantomlines. By charging and discharging air through thé ain g
pipe 18 im0 the head cover 17 of the gri-pPer cylinder 15, -the piston 16 1:?‘
mbved forward and backward as is apparant fromFig. 4; thus the r ear end or.
the gripper 2 is opened and closed. As the result, the front end of the |,
gripper 2 is closed and q%xl)__ened. In.this c ted fasteners can be

I
gri pped and r T RARR . it arﬁtﬁpg?s%?‘%rﬁ)egr \A?g{-‘g‘.eiﬁ@ﬁ sg'grréherrﬁﬁ"r']ee_r as the .
gripper 2. A tRaYabhiad (NiReehRy! RNkt hdsR ddiga d0bkSSae LM NG DEI L s

used to nove the gripper-equi ppe ers, a charn or rope nmay be used

instead. 1n sugdteasie pl&y,06k @hat GnediPAusik WhetheMl | Iin RBiysREe] NSt ead. of
gears. In addition, although the two gripper- equi pped nenbers are

posi tioned in & k@sthagge einsial Iattors aueh faer 4 zbhbbtdr piHNee fdpeyrethBoal so be
positioned in the sane vertical pl-ane, so that one is above the other. In :
this case, a diteththeydoversyridpertenvisprthmenbes gildotel bejdfifebted wogrired so ™ =
that the | ower gripper-equipped nenber will.not be affected when the .

conpl et ed fast®gerorrdeted Eastaner rignrelresap fapm giiepperer 9FiReeT« he gri pper
device of Fig. 2 ig, constructed as described gbove, the grjpper device
brings about the f%’f"l%\/\]‘"ﬁgg’é’fqu’ét vice of Plg" R E 9°"-5tr”°'99°{ e

v
described above, the gripper device brings about the following -
effects:. |
The efficiency of taking out ccmpleted-Fastehéré is

doubled comparéd with a conuentioﬁal gripper deQice having one
gripper,.becauée in tHe grippef device of the present inuénticn
" using two grippé:s, eéch-gripper works alternately to take qut
completed fasteners efficiently; that is,ﬁﬁhen one gripper 15_
moving b;ck taking out a completed‘Fastener, the other gripper is -

moving forward toward the fastener outlet port. Thus the

continuous finishing process of slide fasteners is speeded up. o/

[T
K



The:efficiency of‘ t aki ng out conpl eted fastener ared W|th a
convent ironal gripper device having one gri pper % ﬂ,@iﬂﬂ ri pper -
deV|ce -of the.present invention using two grlpp wor ks
alternatelyx to take out conpleted fasteners effici ently, t hat when one’
gri }s-pér I's nmoving back taking out a conpl etd&d-fastener, the ot@ gr ipper

I's noving forward toward the fastener outlet port. Thus the co nuou&/
finishing process of slide fasteners is- speeded up. - 7 - CLAIMS: - 1.

A slide fastener finishing apparatus conprising a gri pper. device which is
adapted to gri p_bm:ake out conpleted fasteners successively froma

conpl eted fastener outlet port, the apparatus conprising - a driven endl ess
bel t-1i ke nenber, ar

d s, b
posi tioned on an® ex{ 2&%‘3&“?\/@3%’}/& att 3hgrr‘g FPQR,FS of %ﬁﬁgs q"%#g?val s;

two gripper-equ DREe QB%}:WE

intervals, eachlc’g ﬁ% gri pp£$-eq [ pggtd&%e%%nglqr% dhng %d f)\‘za’rsg | ch S
novabl y nount edsécle@live®y G oRdd ol ieRPEFaEkHRPES 1GENTGE, sa.ga&pt.gam abl e
tq align with the center of a conpleted fastener outlet port. each said

'gripper - equi ppeconpk piiHg: bei Bg: A’ angeds (b1 baL 19 Vidbed a2 BshdesOflekNeuo
conpl eted fastener outlet port by rotation of the rotatable wheels in

forward.and revestaatlier @5éd180Ssa1uh@te@y belifg 1385t iv08P ot £t ek edrisRBErimeag e
gripped and taken out by said grippers. 2. Appar atus according-to Claim
Qanre||1 two sfpstener flow at predetermined intervals; two grzpper-equipped :

- members mounted on the belt-like-member at equal intervals,-

- each said gripper-equipped member including a gripper which is
movably mounted relative to said gripper-equipped hambe; so as to be
able to align with the cenfer of .a completed fastener outlet port,
each said grippet—equippgd megﬁeflbeing arranged to 5e moved to and
from tﬁe completed fastener ouﬁlet pori'by rotation of the totgtable

wheels in forward and reverse directions; wheéeby, in use, caompleted

fasteners are gripped and taken out by said grippers.

o 2. Apparatus according to Claim 1 wherein two said
grippers are positioned in the same horizontal plane.
3. Apparatus according to Claim 1 wherein two said gribpers are
e positioned in the same vertical plane.. |
:j ' 4, Apparatus according to Claim 2 or 3 uherein said rotation

- wheels are gears and said belt-like member is a timing bglt.
S. Apparatus according to Claim 2 or J wherein said rotation
wheels are sprockets and said belt-like member is a chain.
6. Apparatus according to Claim 2_0: 3 wherein said rotation
wheels are grooved wheels and said belt-like member is a rope.

. Apparatus according to any preceding Claim wherein mechanism

to align said gripper with said center of completed fastener outlet



gr| ppers are positi oned in the sane horlzont al pI ane.- 3 ' Apparat us

‘according to Claim 1 wherein two.said grippers are—po sarre
vertical plane. 4. Appar at us accor di ng to 3 wherein sal
rotati o@eel s are gears and said belt-1ike msrrbjmimmulmwm;uﬂ
Appar at ccording to Claim2 or 3 wherein said
sprocket S“and said belt-like nenber is a.cgain. 6. Appar at’us accordl ng
to Claim2 or 3 wherein said rotation wheels are grooved wheels and said
~belt-like nmenber is a rope. 7. ° Appar atus according to any preceding =

Cl ai m wherein mechanismto- align said gripper with said center of conplet ed'

fast ener outl etort copprisesoamamsmdinderaphigh iadeclydedc bn issid rgriippksd i n sai d
'grlpper- equi pped nenmber ext endi ng perpendi cular to the direction in which
sai d bel t- i keaHbpRRs, membes,@xERAGIN0 PRRPERGicYLar itepthe diresdden €8 on the front.

end of a gri pper cylinder. which is fixed on said ramcylinder
-per pendi cul ar [4iehSpe Pellrlike m@&%ﬁﬁr’é"t getengeds éﬁ?lséF-P)ﬂr&E"%‘ééérl bed with

reference to et‘n%gmgsd l:rlwltlllmStFron%der{cp Flagui"fppzeroéyllﬂge ﬁlCrFP y#lxgddravm ngs.

on said ram cylinder perpendicularly thereto.

8. - Apparatus substantially as described with reference to

and as illustrated in Figure 2. of the accompanying drawings. . | \/
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