APPARATUS FOR APPLYING SLIDERS TO SEPARABLE SLI DE FASTENERS The pnégemﬁleﬁ
invention relates to an apparatus for applying sliders to separable slide

f ast ener

Decenber 23, 1983 discloses an 5 automatic slider applicator for applying

\C%

s. . Japanese Lai d-Open Patent Publication No. 58-221903 published on

a sli-der to_a separable slide fastener having a box pin and an insertion

pi n
stringer

a vertic

whi ¢h are mounted respectively on the | eading ends of slide fastener
s. The reveal ed automatic slide fastener applicator
upstandi ng slider hol der having a | ocking..block and a stopper bl ock which
are vertically novably disposed in the slider holder. The stopper block has
al stopper on its upper end. The |ocking block has a spring-I|oaded

slider locking lever on its upper end 15 portion for |ocking a slider on
t he upper end of the stopper block. Wth the slider thus |ocked in

position, the | eading end of the slider is spaced from the vertical

st opper on the stopper block. After the slider is |ocked, the box pin and
the insertion pin.are 2 inserted through the slider until they are
brought into abutnent against the vertical stopper, whereupon the endnost

coupling elenents follow ng the box and- risertion pins are interengaged
within the slider. 5 : The coupling el ements of the slide fastener
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APPARATUS FOR APPLYING SLIDERS
TO SEPARABLE SLIDE FASTENERS_

The present invention relates to an apparatus

for applying sliders to sepérable slide fasteners.

Japanese Laid-Open Patent Publication No.
58-221903 published on December 23, 1983 discloses an
automatic slider applicator for +applying a slidér to a
separable slide fastener having a box pin and an
insertioﬁ pin which are mounted respectively on the
leading ends of slide fastener séringers. The revealed
automatic slide fastener applicafor includes an
upstanding slider holder having a locking.block and a
stopper block which are verticaliy movably disposed in
the élider'holder. The stopper block has a vertical
stopper on its upper end. The locking block has a
spring-loaded slider locking lever on its upper end
portion for locking a Sliaer'on the upper end of the
stopper block. With the slider thus locked in
position, the leading end of the slider is spaced from-
the vertical'stqppef oh the stopper block. After the

slider is locked, thé'box pin and the insertion pin .are

i ncl udes an 10



stringers can properly be interneshed in the slider only when the box and *
~insertion pins are aligned on the stringer tapes, respectively. If one of L
the box and insertion pins is not properly positioned, then they 10 are-
m sal i gned and t he nearby endnost coupling el enents are not allrowed to be
coupled in the slider. The endnost coupling elenents are therefore janmmed
in the slider, resulting in a shutdown of the slide fastener finishing,
machi ne operatively coupled to the=sl4 der 15 applicator. It has been ~
time-consumng to find such a msalignment oy igﬁroper pgsitignin of the.
u

box and i nsekA$eFtednEhpeughsEhsr st Fntgh EheY aB68 PROBEDEA L

troubl es due to_ the nisali i ns _have . d the rate of production of
Separabl e S VRREDERE [ BERARBFS ChBn JeptakAh SIREHRET orwRetRuspn” Shavi de an_

f L yi A I ' h
aving o scrstinitnEopR 45, BERRRER ARG CehETba R (e BPPTRCC,
25 attach {_of ' tis | : | ' .
Accor ding. 1+ 0- 1R BT SRGRETFn9ER, (8RR lpalkd Ve M GRh @ ERAE, [T OED

for applying a sl idghot@oRo3eRa AlkhelddGd ashens]1qb2kascamesed of a

pai r of | de fastenér nge aving a box prn and an insertion pin,

respectivel ystP{héé'Pgr_cﬁﬁn{::E‘BBEirﬁg %Qge'ﬁlter_me_shed in the slider

only when the bog and insertion pins are aligned on the
__stringer tapes, respectively._ If one of the box and

insertion pigs ié not properly positioned, then they

10 are misaligned and the nearby endmost coupling elements
are not allowed to be couéled in the slider. The
endmost coupling elements are theféfore jammed in the
slider, resulting in a shutdown,of.the slide fastener
finishing machine operatively coupled to the slider

15 applicator. It has been time-consuming to find such a
misalignment or improper positioning of.thé box and
insertion pins because of a lot of manual labdr
involved, and troubles due to the misalighed pins have
lowered the rate of production of éepaﬁable slide

20 fasteners.

(4]

The present invention seeké to provide an
apparatus for applying slide:s to separable slide
fastepers,_the apparatus having a sensqr_me;ns_for

- automatically detecting a misaligment or improper
25 attachment of box and insertion pins on the slide
fastener stringers. o | |

According to the present invention, there is



5 t her eof said"appaféfUS cohprising: a_base- a slider holder nounted on
sai d base for - -supporting the slider between the -slide fastener stringers; a
support- bl ock mounted on said base; a casing pivotably nounted on said
support bl ock; a slide rod slidably nounted in 10 said casing for novenent
substantially along said slide fastener chain; a stopper nounted on said
slide Rgd and nornally positioned adjacent to a slider supporting end of
said slider holder for engagenment with-said box pin and said insertion pin;
a danper nounted in said casing 15 and coupled to said slide rod for
al l ow ng sai d stparpaddd dre abptsitesl for appledayi hedldidetrantee by bot h of
said box and insertion pins; and actuator neans on said support block for
angul arly novi ngepsimhbdasisigide fhsterner shainstoppesedutofofa eegagenent
with said box 20 pin and said insertion pin; swtch means nounted on said
casi ng and sai d sdliid¢e fragtdnar atubngens shavingaasboy giloplande agni d st opper
out of engagerment with said box pin and said insertion pin in response to
di spl acenment of ifsies iopmdn f orespect pvelyri e8dinpeyi soafeontiny KRdors
means nmounted on said casing and said slide rod for signalling inproper
positioning &f &hereef, FRidbiaRRAYRAHEX GPEPT AS&RTIon3pibesEesin -
4 - to displacenent, of said sfopper short of said preéescri bed distagnce. The
invention will 5% %m%%;ﬁ?‘gﬁ# Ras@pfer wSERPPERI NG &2 e SLyder
nyi n r n rein, - ' .
acconpanying d @gtﬁﬁén t‘%(%llde fastener stringers; a support block
w mounted on said base; a caSing pivotably mounted on
said support block; a slide rod slidably mounted in
10 said casing’for movement substantially along said slide
fastener chain; a stopper mounted on said slide rod and
normally positioned adjacent to a slider supporting end
of said slider holder for engagement with said box pin
and said insertion pin; a damper mounted in said'casing
15 and coupled to said slide rod for allowing said stopper
to be displaced for a prescribed distance by both of
said box and insertion pins; and actuator means on said
support block for angularly moving said casing to
displace said stopper out of engagement with said box
20 pin and said insertion pin; switch means mounted on
said casing and éaid slide rod for actuating said means
to displace said stopper out of engagement with said
box pin and said insertion pin in response to
displacement of said stopper for said prescribed
25 distance; and sensor means mounted on said casing and
said slide rod for signalling improper positioning of

at least one of said box and insertion pins in response



Figure 1 is. a side. elevational view-of a slider attachment 5 machi ne; _~
.Figure 2 is an enlarged side el evational view, partly in cross section, of
a slider applying apparatus or slider applicator enbodying the present
invention, incorporated in the slider autachnent nmachi ne shown-in Figure

1; 10 Figure 3 is aviewsimlar to Figure 2, show ng a stopper
di spl aced by box and insertion pins attached properly to stringer tapeg,-
Figure 4 is a viewsimlar to Figure 2, illustrating the stopper retracted

to its inopetaldivelpemeht &F, sdfd stopper shoFt @ Safd ipFescilbal ¥itwned. a

| ower guide plate in thée slider applicator; Figure 6 is a plan view of a
slide fastener chaiTnet bnintied willangod hreeugibe‘dhay sidydefr @@pbiealien; Fi gures
7A through 7C are fragnmentary plan views - 5. showi ng the manner in
whi ch the strgfpeendss tdi sid acedndanybox dradingsewbherinpi-ns attached properly
to stringer tapes; and Figures 8A through 8C are fragnentary plan views 5
showi ng t he manner Rigupgiichst Aesisieoplmratisnali speacHdabyl ivex atichchmergy ti on
pins attached inproperly to stringer tapes. The - pr esent

i nventi oh |sﬂ%§§#ﬂ$cularly useful when enbodied in a slider applylng 10

apparatus or slider_applicator such as shown in Figures
.Figure 2 1s an enlarged sxde elevatlonal view, partly

in cross sectlcn, cf a sllder applylng apparatus or slider

applicator embcdylng the present lnventlcn, 1ncorpcrated in

the sllder attachment machine shown in Flgure 13 , o
10 .Flgure 3 is a view similar to Flgure 2, shcwing.a stopper

displaced by.box and“insertlon pins attached properly to stringer

tapes; | | |

| Flgure 4 is a view srmllar to Flgure 2, lllustratlng

the stopper retracted tc 1ts lncperatlve pasition;
15 Figure S is a plan view of a lower gu1de plate in.the

sllder appllcator,

| Flgure 6 is a plan view of a slide Fastener chaln to
be Fed along through the slider appllcator' . | o/

Figures 7A through 7C are fragmentary plan views



1 through 4, general Ly designated by the reference nuneral 10. As shown in
Figure 1, the slider applying apparatus 10 has a slider holder 11 nounted
on a base 15 12 for supporting a slider 13 (Figure 2) in a feed path 14
along which a slide fastener chain 15 is fed. The slide fastener chain 15
is fed along the feed path 14 by neans of a feed roller assenbly 16 | ocated
downsty eam of the slider applying apparatus 10 in the 20 feed path li. As
illustrated in Figure 2, the slider applylng apparatus 10 includes a casing
17 pivotably nounted on a support block 138 (Figure 1) disposed on the base

nat 2 Sl ot 10 def PRENAERERE ARBREY At BATKATTG SFaREetniss aiatafRY 38 1

when the casing 17 is_i.n,; It f_.Fi Sl 20
--6 - longitudin ?fyagﬁié§%§§gg%§p g& i%1%é%§€§c§;§§gﬁgg §°|%ESFF§ ?na
obl ong hole. 21 £Qé§§gha ich extends a pin 22 fixed to an upper housing 38
fixed to the suppo bl ock 18. A vertical stopper 23 is attached by a screw

24 to the front end of phgyskisdga Ahough Mo addef¥gghbaehryt ppaar vidweas
a lower end 25 extending into the feed path 14 at a position behind (i.e

downstream of ) tE&Rowkihgethé3marpRe tier wiidetlsd i siesppekdes dlsphagedhdy
casing 17 is positioned as shown in Figures 2 and 3. The casing 17 is
pi votably supporbed @ndt hasswrien pimclatithched imptopekely to stringer
| tapes. | '
\ The present invention is
particularly useful when embodied in a slider applying
'10 apparatus or slider applicator such as shown in Figures
1 through 4, generally designated by the reference
numeral 10. | |
As sﬁown in Figure 1, the slider applying
apparatﬁs 10 has a siider hol&er.ll mounted on a base
15 12 for supporting a slider 13 (Figure 2) in a feed path
| 14 along which a slide fastenér chain 15 is fed. The
siide fastener chéiﬁ 15 is fed along the feed path 14
by-means of a feed roller assembly 16 located
downstream of the slider applying apéaratus 10 in the
20 feed path 14.
| As illustrated in Figure 2, the slider applying
apparatus 10 includes a casing 17 pivotably mounted on
a support block lé (Figure 1) disposed on the base 12,
the casing 17 being positioned above the feed path 14.
25 The casing 17 has a slot 19 defined.therethroﬁgh and
extending along the feed path 14 when the casing 17 is

in the position of Figures 2 and 3. A slide rod 20



-

10~ stopper 23 is vertically novable into and out of the feed path 14. The—
casing 17 also has a cylinder bore 26 dgfined therein above the slot 19 .
parallel thereto. A piston 27 is slidably disposed in the cylinder bore-26
and has its rear (upstrean) 15 end connected to a connecting rod 28
projecting out of the cylinder bore 26 and the casing 17. The piston 27

di vi des the Imyigiteinaldy es1dGabIy @ispddadsin (hewasdt a8nhas Ranbeditddiqnd
second (upstream chanber 30 which-are supplied with air under pressure
The piston 2bliosgreyleali ytHrelgh iuhiesixtehts Wpon 22 Firée® tof ar Qppepal ance
within the cylinder bore 26 under the air pressure in the first chanber 29
and the resifidusiing f3& €ibxerf ta &y | Bgp@irtdbbqmsed. i M LBet BRA0BELHHaanber 30.
The rear (upstrean) ends of the slider rod 20 and the connecting rod 28 are
i nt er connect&d ibyatiaghed 3% hastirenadd oy the stuoety &% tof thee sdlidélecoggod 20. The
25 cylinder bore 26, the piston 27, - 7- and the spring 31 jointly
serve as a d#hpefhsrerbicadanpenrierg2? hasneviavent ensf 26hextnddeg rimdo20. An
L-shaped arm 34 is fixed to the rear end of the slide rod 20 and supports a
pusher 35 i rtheh&eethpathildaagcs ansibian sahbw (hee downstrdamefibetheof the 5
L-shaped arm 34. A mcroswitch 36 is nounted on the casing 17 in

confronti ng P8t i oh StePanted R Hbe Sbdeshaliger thehencthsswasiig 36 can be
actuated by the pusher 35 when the sljde rod 20 is slidably noved in the
slot 10 19 t'd tRLIFEHENIRFLIPwD) in THEURRS 2odlf tTh Be icgsing 17

is pivotably supported on the support block 18 such that the

10 stopber 23 is vertically movable into and out of the feed path

14, | |

" The casing 17 also has a cylinder bore 26 defined therein
abave the sldt 19 parallel thereto. A pisfon 27'is'slidably
disposed in the cylinder bore 26 and has its réér (sttréam)

15  end connected to a connecting rod 28 projecting out of the cylinder
bore 26 and the casing 17. The piston 27 diQides the.cylinder
"bore 26 ihto a first (dowhstream) chambef 29 and a second
(upstream) chamber 30 which ;fe supplied with éir under pressure.
The piston 27 is normally held in equilibrium or a stafe of | \/

20 balance within the cylinder bore ZB under the air pressure in
the first chamber 29 and the resilient force of'a'spfing'31
disposed in the second chamber 30. The rear (upstream) ends
of the slider rod 20 and the connecting rod 28 are interconnected
by a bar 32 fastened by a screw 33 to the slide rad 20. The

25 cylinder bore 26, the piston 27,



el ectrically.connected to the sol enoid of a sal enoi d-operated val ve (hot
shown) coupled to an air cylinder 37 nounted on the upper housing 38, the

| att er.accomodating the casing 17 therein. The air cylinder 15 37 has a -
pi ston rod 39 eperatively connected by links 40 to the casing 17. Wien the
mcroswtch 36 is energized, the air cylinder 37 is actuated to | ower the
plstonkﬁod 39 for tilting the casing 17 to | ower the rear end of the slide
rod 20 and rai se the stopper 23. 20 The vertical nenber of the
L-shaped arm 34 al so supports on its uppéﬁ end a sensing plate 41 having a

bed dth t he di t | th f eed 1 A
D toh 42 i mRedtEn SHEERR 95 BBLBEIN, SERY LAt i Bt (nEoF ear end
f th 25 t oel t
censor, a m or o Rse L8y *ERS hoREepE & %éﬁ"l ?ﬁe@sﬁﬁio?esﬁmct hoa2 is
t d al d f h I tj t d
DOl & v tonaet Feam M- shaBEHb aRh BUlis $i Wstenlepellicent 2 [ 0d
moves al so to the,digifadyr, dzacaaass ?@&%@Sq pdd&h 2. inVBRECsbbR

sensor switch 42 conprises a phot oel eCtric sensor, the sensing plate 41
moving by the sefsof §¥\fé$h 8éntllSoff kna 'v&lttléaqarﬁéméf egleftpen a | ght

source (not shown) toward e sensor swtch 42. Where the sensor switch 42

conprises a rechanigfbed &fﬁswchA m&ch:%swa%hata%i 1y hdeneeasbngtRkat e 41
10 noving past it to the right. The sensor switch 42

.casing 17 in confronting relation to the pusher 35, so

-/ that the microswitch 36 can be actuated by the pusher-
35 when the slide rod 20 is slidably moved in.the slot
10 19 to the right (Figure 2). The microswitch 36 is
electrically cophected to the solenoid of a
.sélenoid-operated valve (not shown) coupled to an air
cylinder 37 mounted on the upper hg_using 38, the latter
accommodéting the casing 17 therein. The air cylinder
15 37 has a piston rod 39 operatively connected by links
40 to the casing 17. When the microéwiﬁch 36 is
U energized, the air cylinder 37 is acﬁuated to lower the
piéton rod 39 for tilting the casing 17 to lower the
rear end of the slide rod 20 and raise the stopper 23.
20 . The vertical member of the L-shaped arm 34 also
supports on its upperlend a sensing plate 41 having a
prescribed width in the direction paraliel to the feed
path 14. A sensor switch 42 is mounted on an arm 43
fixed to and extending from the rear end of the casiné
25 1l7. The sensor switch 42 may comprise a phoﬁoelectric
sensor, a microswitch, or any other known detector.

The sensor switch 42 is positioned alongside of the



i ssues a signal only when-it is actuated by-the sensing plate 41 for a
~period of tine |longer than a prescribed tine interval, as descfibed |ater
on. The sensor switch 42 is electrically connected to a control 15 circuit
(not shown) for driving the feed roller assenbly 16 and also to.a pil ot

| anp (not shown). Upper and | ower guide plates 44, 45 are fixed to the
upper housing 38 and the support block 18, respectively, and spaced: -
vertically fromeach other in 20 parallel relation to define part of t had
feed path 14 therebetween. As showng8i » Figure 5 the |ower guide plate 45
has a pair of guide grooves 46, 46 defined in the upper surface and opening
upwardly f @er@iidy NHl{te 4Pspecthae whepl ithe adlerdntrodwe04is #oved slide
25 fastener stringers 48, 48 of the slide fastener chain 15. The guide
grooves 46 dodnmstrdditecsutlvedr poghti 0Figa®esA2 extdndll hgtheosendéing paral | el
strai ght portions - 9 - 50, 50 and converging toward the Y-shaped guide

channel i nplates|dldanodeds sathbpor tedtbe tlighdl ijerambl aeross. thepair of
sensor rollers 51, 51 are rotatably nmounted on the horizontal arm 52
(Figure 1) sensmr iswiteledd. L- §hepedtheyee®mismwi tth y42upgpoprddesn t he
support block 18. The sensor rollers 51, 51 are vertically novable into and
out of Bhear @hsdglacIAT cBEPSPT i OfBe4Fensdng pDlateuilemgVdBsde®Y46, 46,

and are normally urged to nove upwardly by a resilient nepber (not
the sensor switch 42 cuts off a light beam emitted from

a light source (not shown) toward the sensor switch 42.
Where the.sensor switch 42 comprises a mechanical - o/
microswiﬁch, it is actuated by the sensing plate 41
10 moving past it to thé right. The sensor switch 42
issues a signal'cnly when it is actuated by the sensing
plate 41 for a period of time lonéer than a prescribed
time interval, as described later on. The sensor
switch 42 is eleétrically connected to a coﬁtrol
15 circuit (not shown) for driving the feed roller
assembly 16 and.aiso to a pilot iamp (not.shown).
Upper and lower guide plates 44, 45 are fixed to W/
the.ﬁpper housing 38 and the support block 18,
fespectively; and Spaced vertically from each other in
20 parallel relation to define part of the feed path 14 -
therebetween. As shown in Figure 5, the lower guide
plate 45 has a pair of guide grooves 46, 46 defined in
the upper surfaéé and opeﬁing upwaraly for guiding the
respective coupling element rows 47, 47 on slide
25 fastener strihgers a8, 48 of the slide fastener chain
15. The éuide'gfboves”46, 46 include curved portions

49, 49 extending'from their parallel straight'poftions



10 shomn) acting on the Iever-53 The |nverted L- shaped |.ever 53 |ncludes a _u"

vertical arm 54 positioned near a microswtch 54 nmounted on the. support
bl ock 18. The mcroswitch 54 is electrlcally connected to an actuati-ng
nechanlsn1(not ~shown). for vertically noving 15 the slider holder 11 and
the solenoid for actuating the air cylinder 37. As illustrated in Figure
2., the slider holder 11 includes a holder body 56 and a slider |ocking
| ever pi votably supported in the hoLdgr _body 56 for |ockingly 20
engagi ng the pull tab 58 of the slider to lock the slider 13 on the

slider holder 1l59 V\hsam 408 Sbhoergidgl SowdPRORHR] YEHAWed! deltde NehdRhell,

the stopper 23 in its I'owered position is | ocated downstream of the |eading

end of the slidein khd NsSn@eLdL S ekapbOpted bhcrdly wlidere sbider bholdar 11
al so includes a spindle rod 59 novable upwardly for turning the slider

| ocking lever 5pdix et egessdhersiides 83, 51 afe rOotHUL Ly Shovgtédeosl i de
fastener chain 15 in greater detail. The sllde fastener chain 15 has

el enent-free spagrs-H¥kr tddetaRtafg 92t hFifereous of crupiavgred@nents 47 in
the longitudinal direction of 5 the slide fastener chain 15. The slide

fast ener chaish Ib-sHawmed NbéwshessBepbbotablly Suppwrilkedfostidesupspsesi n
applied to the slide fastener stringers 48, 48 adjacent to the elenent-free
spaces 60. Box &idbck 18. The sensor rollers 51, 51 are vertically
movable into and out of the respectivé curved portions
Y 49, 49 of the guide grooves 46, 46, and are normally
'urged to move upwardly by a resilient member (not
10 shown) acting on the lever 53. The inverted L-shaped
lever 53 includes a verticél arm 54 positioned'near a
microswitch 54 mqunted_oﬁ'ﬁye'support'block'le. The
microswitch 54 is electrically connected to an
actuatihé medhanism (not shown) for vertically moving'
15 the slider holder 11 and the solenoid for actuating the
air cylinder 37. o |
As illﬁstrated in Figure 2, the slider holder 11
includes a holder body 56 and a slider locking lever 57
pivotably supported in the holder Body 56 for lockingly
20 engaging the pull tab 58 of the slider 13 to lock the
slider 13 on the slidef holder 11. When the slider 13
is supported on the slider holder 11, the stopper 23 in
its lowered position is located downstream of the
leading end of the slider 13 in spaced relation
25 therefrom. The slider holder 1l also includes a

spindle rod 59 movable upwardly for turning the slider

locking lever 57 to release the slider 13.



insertion pins 62, 63 are attached to the respective 10 inner edges of the -
slide fastener stringers 48, 48 in the elenent-free spaces 60, the box and
i nsertion pins 62, 63 being held against the endnost coupling el enents 47,
47 as better shown in Figures 7A through 7C. The reinforcing fi'lnms 61 have
recesses 64 opening into the 15 el enment-free spaces 60 for allow ng the box
and insertion pins 62, 63 to pass snmoothly through the slider 13 when {he
slider 13 is applied to the slide fastldher chain 15. End stops 65 are afso
mounted on the inner edges of the slide fastener stringers 48, 48 20 at
the ends of the coupfiggrel enshowsokdhes Eldfeickastenerhehaiandnt ifr ee
spaces 60. Operation of the slider applying apparatus, 10 _is as follows: The
slide fastengreadkshn detasls edThRosd IG5 EAStenay Ghabn1k5t RR8ugh t he

bt ot SRR AL 0e0 s BB, ST Bl e 2P e k"o 2 9
60 T eachos ¢ FRPUE VA0 POTPTBRE 49, iR S RGN 43t §F boJboqS LOBEE qur o
o)y 1 1e S ULEAG Plesihet BraTIed APl Vel A KRE-SpeRUEIEy
LT ™o L e Pt Bifee P Recding M4 T d) dprdgeper | The
resin applied to the slide fastene: st;ingers 48, 48
adjacent to the element-free spaces 60. Box and
insertion pins 62, 63 are at;ached to the respective
ld inne; edges of the slide fastener stringers 48, 48 in
the element-free spaces 60, the box and insertion pins
62, 63 being_held against the endmost coupling elements
47, 47 as better shown in Figures 7A through 7C. The
reinforéing_films 61 have recesses 64 opening intd the
15 element-free spaces 60 for allowipg the box and
insertion pins 62, 63 to pass smoothly through the
slider 13 when the slider l3,is applied to the slide
fastener chain 15. End stops 65 are also mounted on
the inner edges of the slide fas;éﬂet stringers 48, 48
20 at the endeof the coupling element rows 47 adjacent to
the element-free spaces 60. _
Operation of the slider applying apparatus 10 is
as follows: | |
. The slide fastener chain 15 is fed along the
25. feed path 14 through the.slider applying'apparatus 10
by the feed roller assembly 16. In the slider épplying

apparatus lO,_the slide fastener stringers 48, 48 are



60, "At the sane the:'the air cyIindefJ37 iS" actuated 10-by the microswtch
55 to nove the casing 17 pivotably downwardly until the stopper 23 is
positioned.in the feed path 14 behind the | eading end of the slider 13, as
shown in Figure 2. The |ower end 25 of the stopper 23 is now di sposed on
the upper surfaces of the inner 15 edges of the slide fastener stringers
48, 48, across the elenent-free space 60. As the slide fastener chain 15 is
continuously fed to the right (Figure 2} along the feed path 14, the
| eadi ng ends of the box and insertion pins 62, 63 are noved through the
Y- shaped gui dgepArakedndlronf dduh Sthkr 438 $hownabot Fdgurgghi-nsWheme | ower
stopper end 25. Continued travel of the slide fastener chain 15 causes the
pins 62, 63 tonpusti the stlemsnt-2fraee sprces hd rsacheanthe FUgYEL 3. The
slide rod 20 is slidably noved to the right to cause 25 the piston§é7 to be
noved al so t opohtipnghtdd w9 efdwha t9uile IFORWREr 4pr e48ulELEHE LN -
gradually fromthe first chanber 29 to. the secon 'chanbgé 30n$cr%§f -12-
the piston 27thg@hsepseerdFif thler L2 5MAPRIMAYREIUPYRREG Yt §7Re *&S de rod
20 then actuates the mcroswitch 36 which actuates the air .cylinder .37 to
tilt the cgsi ATYedi porrdans ddq o+ o‘-'???%c?h‘éef%er%Foﬂ‘d&%%"’qgcﬁ&’ 25 out
of the feed path.,14, as sho Ih Fiqure 4. _T t ek 423 £ OW .. acted
upwardly to iPs Fﬁoﬁé’?"aﬁc\l}é‘%‘?t?%gt%% ‘é?‘?%gvg?ﬁegg@xggngfi %g%r }[ﬁ_lleg%trl’

53 to raise the slider holder 1l until the slider 13

supported thereon is placed in the element-free space

60. At the same time, the air cylinder 37 is actuated
16 by the microswitch 55 to move the casing 17 pivotably

dbﬁnwardly until the stopper 23 is positioned in the

feed path 14 behind the leading end of the slider 13,

as shown in Figure 2. The lower end 25 of the stopper

23 is now disposed on the upper surfaces of the inner
15 edges of the slide fastener stringers_48; 48 across the

element-free SpaCe §0. As the slide fastener chain 15

is continuously fed to the right (Figure 2) along the

feed path 14, the leading ends of the box and insertion

pins 62, 63 are moved through the Y-<shaped guide
20 channel of the slider 13 into abutment against the

lower stopper end 25. Continued travel of the slide

fastener chain 15 causes the pins 62, 63 to push the

stopper 23 to the right as shown in Figure 3. The

slide rod 20 is slidably moved to the right to cause
25 the piston 27 to be moved also to the right, while

permitting air under pressure to leak gradually from

the first chamber 29 to the second chamber 30 across



pins 62, 63 to pass beyond the stopper 23.  As the slide fastener chain 15"
.travel s further downstream the 10 coupling elenents 47, 47 are
progressively interneshed in the Y-shaped guide channel of the slider 13,
The slider locking | ever 57 is then turned counterclockw se (Figure 2) out
of engagenent with the slider pull tab 58 by the spindle rod 59 to rel ease
the slider 13. The 15 slider hol der is now |l owered to | eave thé slider
13 carried on the slide fastener chain“15 and also to hold a new slider

Af t th lid 13.h t | ] hai 5, b

6 15 ait achbet BIEABRAL i FEh BEMSHA? (9anthE ERETARES A% M n 63 20

th in. | f t bax .and J ' ' 63 |y, attached

Lo the stringtredase spe LA AR 2L theR MR dtned Rl ekl o7
ti [ mati call & [ hvely to 25 th

e fastcndb KRACR PE IR RHES LS SpELdadt) 87, Bt AR R Y o the

shider appl y&QQiﬁep_i‘ﬁag‘ﬁ_s tfga(r% | Gl Q4 Ec? P{Pgu‘c‘{igi g@%ird‘é@ogga%‘lﬁr abl e

slide fasteners 1 renal ns uncut soO as e suppli as an

el ongate sl ié’&ﬁf gﬁt 8Qer ohdin2 rf_réa&lgﬁatﬁ DY) €8s 78nbhoygh FiGusieovy t he

“nmanner i whi Cl e properly aligned box and insertion pins 62, 63 are 5
progressi velenéngepppdri R3O0 iAo Ut ndted ShpWgEaly s jidld ustrated in

Figure 7A, the aligned box and
inoperative position to allow the box and insertion
pins 62, 63 to pass beyond the stopper 23. As the
slide fastener chain 15 travels further downstream) the
10 coupling elements 47, 47 are progressively intermeshed

in the Y-shaped guide channel of the slider.l3. The

slider locking lever 57 is then turned counterclockwise

(Figure 2) out of engagement with the slider pull tab
58 py-thé spindle rod 59 to_release.?he slider 13. The
15 slider holder 1l is now lowered to leave the slider 13
carried on the slide fastener chain .15 and also to hold
a new slider. After the slider 13 has been mounted on
the slide fastener chain 15, a box 66 -is attached to g
the box pin 62 for insertion of the insertion:pin 63
20 tﬁerein. | |
Insofar as the bdx_and insertion pins 62, 63 are
properly attached to the stringers 48, 48 in alignment
with each other, the above cycle of operation is
' automatically repeated to apply sliders.successively to
25 the slide fastener chain 15. The slide fastenefnchain
15 discharged from the slider applying apparatus 10 is

cut off to produce individual separable slide fasteners



i nsert i-on pins 62, 63-are held in contact with the endnibst coupling

el-enents, denoted at 47a, 47a. The pins 62, 63 enter the slider 13 as the
coupling elenent 10 rows 47, 27 are guided through the gui de grooves 46, 46

(Figure 5). The*leading ends of the pins 62, 63 are then brought agai nst

the stopper 23 as shown in Figure 7B. The stopper 23 is pushed by the slide
fastengr, chain 14 as it is continuously fed along the feed path 15 14 until
the stopper 23 is noved downstream by a dBstance a as illustrated in Figure
7C. The distance a is selected such that while the stopper 13 traverses the

di stance a, the ehdardigouphcay €beaents Beasuppd iade dantal ebdwgatand
that after the stopper 23 has 20 noved the distance a, the pusher 35

engages the m craisivié cfaSfether achahheptbdustaine. Since the endnost coupling

el enents 47a, 47a can be interengaged only when the pins 62, 63 are
properly nounted on theFsjudies f 25t eheoughr 78geshowi@hed@anteyr ain udticm of
the 25 mcroswitch 34 gives an indication of the proper alignnent of the

pins 62, 63 attddiredrepenky siltgnedsbereandt insgatdongpigses &, thd atede

rod 20 noves 14 downstream _the sensLng plate 41. is also displaced
across the séns@rogiessivwely jpseyeed &8 Poﬁgda§hFﬁ§99uﬁﬁﬁnskkékﬁih@-

el ements 47a, 47a are properly |nterneshed_and hence the pins 62, 63 are
properly 5 po__siAﬁ dr?e]dfs‘iﬁ%t%‘in‘s‘i‘n@’-%%?egﬁl ﬁB?eéﬁﬁgé’tedt X Hhr
 insertion pins 62, 63 are held in contact with the
\;, ’ endmost coupling elements, denoted at 47a, 47a. The

pins 62, 63 enter the slider 13 as the coupling element

10 rows 47, 27 are guided through the guide grooves 46, 46 °

(Figure 5). The leading ends of the pins 62, 63 are
then brought against the stopper 23 as shown in Figure
7B. The stopper 23 is pﬁshed by the slide fastener
chain 14 as it.is continuously fed along the feed path

15 14 until the stopper 23 is moved downstream by a

| distance a as illustrated in Figure 7C. The distance a
is selected such that while the stopper 13 traverses
the distance a, the endmost coupling elements 47a, 47a
are intermeshed, and that after the stopper 23 has

20 moved the distance 3;'the pusher 35 engages the
microswitch 36 to actuate the same. Since the endmost
coupling elements 47a, 47a can be interengaged only
when the ﬁins 62, 63 are properly mounted on the slide
fastener stringers 48, 48, the actuation of the

25 microswitch 34 gives an indication of the proper
alignment of the pins 62, 63 attached to the slide

fastener stringers 48, 48. As the slide rod 20 moves



switch 42 within a tine period shorter than the prescribed tine interval
‘sel ected to enable the sensor switch.42 to issue a signal to stop the feed
rol ler assenbly 16. Consequently, no signal is generated by 10 the sensor
switch 42 at this time. Figures 8A through 8C show t he manner in. which the
| mproperly attached or m saligned box and insertion pins 62, 63 are
progressively inserted into the slidg%%13. As shown in Figure 8A the hex

pin 62 is displaced 15 away from the ehdnost coupling el ement 47a. When™ he

m sal i gned b[%wg%g?'é%ﬁgr%é%g s%inrﬁngf,qﬁgt@rﬁ_;)g%eégggsidsqtﬁg’vj\_:?t&dsI i der 13 as

shown in Figure again e Sstop i'n Figure 8C,

the endmost gobglingsgl QURNGS Lia:cdt/ it £8RDLOLNCE N0 20 pryand cannot

be i nternmeshed. e endnost coupling elenents ) are "t heretfore stuck

in the slide, N g 1 HLORAYY; | 5361 opped QBLY pabbek it has noved a
di stance b s %éit?f%?@t ﬁggBt F}ebﬁi sténr%gt-éa. .ﬂ'l’he pusﬁer 55 -|bs ralytso st opped

short of engpgesRREsHblhahle AJE URShisdh 88, §8Ca3enp-Rpatate 41 now

remai ns positioned al ongside of the sensor switch 42 for a"timé period

I onger than dheipissnesi bedet istndiHeprite 41 1H6VEBY paRablthey ddiscxensor
switch 42 to issue a signal to stop the feed roller assenbly 16. At the

sane tine, t&eiseRsoe withih 42 tdiRy Peretod hehdrter khEp tthesi gnal the
i mproper attachnment of the box pin 62. Wien the 5 insertion pin 63 is
i mproperly pepséétphpddonimbe isltiederal selected to enable the sensor
switch 42 to issue a signal to stoé_the feed ;oller
assembly 16. Consequently, no signal_is gene:ated by
10. the sensor switch 42 at this time.

Figures 8A through 8C show.the manner in which
the improperly attéched_or.misalighed box and idsertion
pins 62, 63 are progressively inserted into the slider
13. As shown in Figure 8A, the box pin 62 is displaced

15 away from the endmost coupling element.47a. When the
misaligned box and inséition éins 62, 63 are inserted
into the slider 13 as shown in Figure 8B, and.heid
against the stopper 23 as shown in.Figure BC; the N/
endmost coupling elements . 47a, 47a hit_each 6ther head

20 on and cannot be intermeshed. The endmost coupling
elements 47a, 47a are therefore stuck in the élider 13,
and the stopper 23 is stopped only after.it has moved a
distance b shorter than the distance a. Thé pusher 35
is also stopped short qf engagement with the :

25 microswitch 36. The sensing plate 41 now remains
positioned aloﬁgside.of the sensor switch 42 for a time

period longer than the prescribed time interval,

3

[



pi1ot lanp is also energized since the endnost coupling elenents 47a, 47a
fail to' nmesh with each other. 10 In the event that only one of -the
box and insertion pins 62, 63 abut agai nst the stopper 23 due to different
rates of elongation of the slide fastener stringers 48, 48, the stopper 23
remai n{,_st opped since the forces fromone of the box and insertion pins 62,
15 63 is not strong enough to di spl ace_ ty¢ stopper 23 against the forces of
t he danper 67. Therefore, the stopper 23 1s prevented from noving

.downst ream by t e sQy ' S b ngbhefis chaher .39 in
the cyli nder borEgegngﬁggﬁlﬁgbbg%a?fl}ﬁirfﬁiuf)ﬁcgo‘l%i ﬁg %%?hg3ga%g?na%.

agai nst the stoppektdd &hel FReTTDUILE add@nSIPPLE! 23t hdi SBMACRAme,
downwar d under the conbined forces fromthe pins 62, 63 while overcom ng

the resistive feneesehsom shdtddiey dnbrdhees!tile poUoR0lampt Bensiawaad by

the slide fastener chain 15 to 25 nove downstreamuntil the pusher 35

engages the micthe improbelt attachmerenref tleschbobediabée. Whensltheer 13

can now be nounted on the slide fastener chain 15. CLAIMS: - 1. An

apparatus fos appbgrhdoa plindé3 tic dmpeppeblye pdsileibnedeanr thkaisiide

conposed of a pair of slide fastener stringers having a box pin and an 5

i nsertion pin, fespeoervetyingeri dfor Wenffesd i ngllbegeassembly 16 is

also stopped and the pilot lamp is also energized since
\) ~ the endmost coupling elements 47a, 47a fail to mesh
_ with each other.

10 In the event that only one of the box and
insertion pins 62, 63 abut against the stopper 23 due
to different rates of elongation of the slide fastener
stringers 48, 48, the stopper 23 remains stopped since
the forcés from one of the box and insertion pins 62,

15 63 is not.strong enough to displace the stopper 23
againsf the forces of the:damper 67. Therefore, the
stopper 23 is prevented from moving downstream by the
damper 67, or the air pressure in the first chamber 29
in the cylinder bore 26. When the box and insertion

20 pins 62, 63 'abut against the stopper 23 at the same
time, the stopper 23 is displaced downward undér the
combined forces from the pins 62, 63 while overcoming
the resistive forces from the damper 67. The slide rod
20 is then caused by the slide fastener chain 15 to

25 move downstream until the pusher 35 engages the micfo-

switch 36 in the manner described above. The slider 13

" can now be mounted on the slide fastener chain 15.



there;?\\gara‘abpafaLus\gonprising (a) a base; (b) a slider holder nounted
on sa ﬂﬂ. upporting the slider between the slide fastener 10 e
strin ﬁl’l:m, rt block nounted on said base; (d) a casing pivotably
nmount ed on <al t block; (e) a slide rod slidably nounted-in said
casing 15 for novenent substantlally along said slide fastener chain; (f) a
st opper nounted on said slide rod and normally positioned adjacent to @
slider supporting end of said slider h6lder for engagenent with said bo

pin 20 and said insertion pin; (g) a danper nounted in said casing and
coupl ed to JAAdMSiH de rod for allowi ng said stopper-to be displaced for a
prescri bed distance by both of said box and insertion pins; and 25

(h) actuator neans &n §@|@Qpﬂnﬁ#ustﬁkaaPDlYanguﬁaﬁL¢dﬁﬁnﬁ@)%ajd casi ng
to displace said stopper out of engagement with said box pin and said
insertion separapig; stiifes fashenmashabuncearesedacd @ RIkF M said

slide rod for_actuating said neans to di splace sai d stopper out of
engagement whtkdgafaskeresi Ftingens having a box pin and an

5 insertion pin, respectively, on inner confronting edges
thereof, said apparatus comprising:.
(a) a base;
(b) a slider holder mounted on.said_base for U
supporting the slider between the slide fastener
10 stringers;
(c) a support block mounted on said base;
(d) a casing pivotably mounted on said support
block;
(e) a slide rod slidably mounted in said casing
15 for movement substantially along said slide fastener
chain; .
(£) a stopper mounted on said slide rod and W,
normally positioned adjacent to a slider supporting end
of said slider holder for engagement with said box pin
20 and said insertion pin;
(g).a damper mounted in said casing and coupled
to said slide rod for allowing. said stopper to be
displaced for a.pfesc:ibed distance by both of said box
and insertion pins; and
25 . (h) actuator means on said support block for
angularly moving said casing to displace said stopper

out of engagement with said box pin and said insertion



5 ifsertion pin in response to displacenent of said_stopper— :

prescri bed distance; and (j) sensor means nounted on said caS|nﬂ and sai d

slide rod for signalling inproper positioning of at |“m1m|&lﬂ‘gm J E d box
and insertion pins in response to 10 displacenent o ort of
sald/prescrlbed di stance. 2. An apparatus according to élarml, said danper
conprL\ﬂng a cylinder bore defined in said casing, a piston slidably

di spos€d in said cylinder 15 bore for noveggeat substantially parallel to
said slide rod, said piston dividing said cylinder bore into two chanmbers
filled wth air Wider pressure, and a spring disposed in one of said
chanbers, said piston and said slide rod being coupled to each other. 20

3. An apparatus accordi ngi f Oswieth he@hisZ2mouftlkeddiong sa il usd sighdroard egla 08
sai d support bl ock and acconmpdati ng said casing therein, said actuator

means conpri sing Anidsd rray| foxlescsuppbngedadd meatshaussidigmlabea dabkage

operatively connected between said casing 25 and said air cylinder. 4. An

appar at us accor distgpgpex|aitn df €ngag8menti dithi selidrians phdon@ENGi said
pusher attached to said slide - 18- rod and a mcrosw tch supported on
sai d casing agd dln=sntic |yinoimeresponsestpddicsplacementanf said

m croswi tch bei ng engageabl e by said pusher when said stopper is noved for

sai d prescribed stopper for said prescribed distance; an

(j) sensor means mounted on said:casing and said
) | slide rod for signalling improper positioning of at
least one of said box and insertion pins in response to

10 displacement of said stopper short of said prescribed
distance.

o 2. An apparatus according to claim 1, said
damper comprising a cylinder bore defined in said
casing,-a piston slidably disposed in said cylinder

15 bore for movement substantially parallel to said slide
rod, said piston dividing éaid cylinder bore into two
chambers filled with air under pressure, and a spring
disposed in-one of said chambers, said piston and said
slide rod being coupled to each other.

20 3. An apparatus according to claim 1l:-or 2, including
a housing mounted on said support block and
accommodating said'casing therein, said actuator means
comprising an air cylinder supported on said housing
and a linkage operatively connected between said casing

25 and said air cylinder.

4. An apparatus according to claim 1, 2 or 3, said

switch means comprising a pusher attached to said slide



"di stance by sai @ box and i nsertion pins. 5 ‘5. An apparat us

accot ding claim said sensor neans conprisirng a sensing ki
pI at Ilm ﬁlﬂ ||H|mrd slide rod and g gsensor switch supported on sai d :
or LS gnal when the seﬁsor swtch is actuated by said

senSI ng plate for a per| od of time in V\:hl ch said stopper remains djspl ased
10 short of said prescribed distance.. 6. An apparatus according toiclaim

5, furth I d I di LSl
Pastener chdly P Gugrcatatel shf: P%S’F%Pf%elh"&%ﬁ“ér 5@%52%%%&%“%
I nact t abl - t I

A Va0 kBSR4 %?ﬁ*#&?é@iﬁ%ﬁ%@

illustrated dnsLhe REAOMABY £ oI5 eMHRESis moved for said prescribed
distance by said box aﬁd insertion pins.

5 ' - 5. Aa apparatus according to any preceding claim, said
seﬁsor means comprising a sensing-platg;bonnected to said slide
rod and a sensor switch supported on{égid casing for issuing
a signal when the sensor suitch is actuated by said sensing

- plate for a period of time in which said stopper remains displaced \_)

10" short of said prescribed distance. °

6. An apparatus according to claim 5, further including
a feed roller assembly for feeding said slide fastener chain
through said slider, said feed roller assembly being inactivatable
in Tespanse to said signal from said sensor switch.
15 7. - An apparatus substantially as described with reference

to and as illustrated in the accompanying drawings.




