2151699 -1- APPARATUS FOR | NSERTI NG SLI DER FOR CONCEALED FASTENER The _
present invention relates to an apparatus for inserting a slider HE%D %‘ o
fastener chain in-which elements 5 on:right and | eft fastener st4i b?@ A
which in conbination constitute a conceal ed fastener are interlockegdswth
eachzmtidher, froma space portion of the fqstener chain in which no gsenent
S p&gé%nt. 10 When a slider is to be inserted into a cont us

fastener chain in the staiFpAbeRel i SABRRTINGEGRAbERAEERI Nt er | OCKED wi th

each other, it is desirable fromthe view polnt of operating efficiency to

effect a slider insertion operat i SWNRALER FASTFNEBed for once separating
the fastener 15 chain into individual fastener stringers. In a conceal ed
fastener chain, however, the fastener elenents lie on one of the sides of a
fastener tape; consequently, it is necessary to retain the body of the
‘'slider to be inserted Bif iRkesate isiveatdon: pelpsescher anapppavktns foe

Z i degI _ pu: | \sNh nesvﬁ]f % sli@dy qn%t TaSQaQEtEﬁErSEHSig; i‘;“‘?ﬁ‘%é‘?tfﬂéﬁgé?fhe
: en slider. is inserted, it .is neces . t ;

Slider pull ThidRiditEHe 3 IRA5 SRS HERS T, SEF S BI6F S BLFAL LRrErmb bpatian o

space portion ieondtictute ®lcemealied fastener Srecéntérleckedfwithtedch

automatically pagfes heerom o5!dile Htib%r8¥9Phéh§ag€8?29t@ﬁ&ﬂntﬁgdhﬁﬂﬁg

strips, it is conventional prdactice to manuall'y conduct a so-cal _
war d- i nsertion 3 S¥MENY e BFESERE- chain is inserted into the channel in

the slider froma narrower opening thereof and is pulled out froma w der
Thus, Tt hakd been des N B 140BE0RE0 ke BT e nEBanr InEPca SoatTasgs
aut omat - i cal | fastenay haife imbbhe- ssate Wherednndastenserelements are
' interlocked with each other, it is desirable from the view-
point of operating efficiency to effect a slider insertion
operation without any need for once separating the fastener
15 chain into individual fastener stringers. In a concealed
fastener chain, however, the fastener elements lie on one of
the sides of a fastener tape; consequently, it is necessary
to retain the body of the slider to be inserted on the same
side of the fastener tape, while the slider pull is required
20 to lie on the other side of the fastener tape. Acéordingly,
when the slider is inserted, it is necessary first to pass
R, the slider puli through the gap between two strips of the
' fastener tape at a space portion in which no element is
present. Since it is difficult to automatically pass the
_ 25 slider pull through the gap between the tape strips, it is
conventibnal pracfice to manually conduct a so-called for-

- ward insertion in which the fastener chain is inserted into
the channel in the slider from a narrower opening thereof
and is pulled out from a wider opening thereof while being

30 separated into two fastenet stringers. Thus, it has been-
desired to develop aﬁuapparatus which is capable of automat-
ically effecting the above-described forward insertion.

It is to be noted that examples of known apparatuées
 which make it possible to improve the efficiency of inser-

35 tion of the slider of the concealed fastener include those
mentioned in the specifications of Japanese Utility Model



It is to be noted that exanpl es of known apparatuses whi ch make it possible
to inprove the efficiency of inser- 35 tion of the slider of the conceal ed

- fastener include those nentioned in the specifications of Japanese Wility

NModel -- Publ i cation No. 15299/1972 (Publication Date: May 31, 1972)
and Japan, JUtility Model Publication No. 4812/1976 (Publication Date: =~
February 10, 1976). In both the known apparatuses, the slider is supporited,
such as to conduct a so-called reverse i-néertion in which the fastener 3
stringers are inserted into the slider fromthe w der opening of the :
channel thereof so that the elements are interlocked with each other, and

then the engaged. fastener sirj ull.ed out from.th rrower
openi ng of th%”Eﬁ‘a‘???fé?’? %huﬁzg?ﬂ‘g@ ﬁgé‘%ﬁgcaiﬁﬂ'épigﬁ’s "@M{%H ?%&@aﬁ le of -
nserting the sLLARL Lf0eh MbaEpMEe ot 1ba oo 2P AEN (b1 Bcdidbnar d
i nsertion mannef as described above. 1t T's believed possible by means of
the invention g@eprreytiayai ) hdes).i NELbbtnGraRRRLAtApPardYebs ] Theapabl e of
automatically inserting a slider -into a conceal ed fastener chain in a
forward insertdi@9BefaBNSUpported sddh as QL abmbiugg a sbocalled reverse . the
I nvention there is provided an apparatus for inserting a slider for a
conceal ed f astigsertiwhi irh whihertbe fasténedestiingers acerinsextedsirgontieml ed
fastener chain alternately having el enent rows interlocked with each other
and space por t3ldder ifmoniinehuisler grening of sther eRanmel Wereefaspa@tus
conpri'si ng: :
P - 9 the elements are interlocked with each other, and then the . \/
" engaged fastener stringers are pulled out from the narrower -
gpening of the channel. - Thus, there is no apparatus which is
'capablé of inserting the slider infq the concealed Faétenéf
chain in a forward insertién manner as déscribed above.-.
It is believed possible by means of the invention to
provide a slider inserting apparatus which is capable of

automatically inserting a slider into a concealed Fastehe; chain

in a forward insertion manner.

pfovided with a pull groove for housing the ﬁull of a sl der is
provided such as to gxtend from one (referred to ;:.a."first
side", hereinafter) of the sides of a faster-r chain to the
other $ide (referréd to as a ﬁsecond sige", hereinaffer) fhereof
while passing through the gap bety#fn two strips of fastener
tape, and the ﬁull of the_s yder is housed onﬁthe secoﬁd side,
the slider being suppop¥®d by a slider holder.mith the pull
hanging down. Fypfher, the slider holder is adapted te louwer
together wi the pull guide as it_lowers, whereby the pull is

allowegd”’to pass from the second side to the first side 6f the



a feed device which feeds said fastener chain; a slider holding device; a
sl fder supply device which supplied a slider into said slider holding _
device; and a_ device which is adapted:-to sense said space portions and to
stop said feed device such that said space portions are successi Vg

posi tagned with respect to-said slider holding device, wherein saﬁggg}ider
hol dijxd device includes: a slider holder_wyjch is adapted to receive a
slider fromsaid slider supply device and to support the same, with a pul
of sai-d slider hanging down; a device which noves said hol der between an
upper. position where said slider is upwardly separate from said fastener
chain and a | ower position where said slider is in contact with said
fastener chain so that bead portion of said fastener chain are allowed to
~be inserted into a adeabdirlg | ntesai d slider; a putHe fuiedbidrathene aspul |
groove whi ch houses the pull of said slider; and a device which noves said
pul | gui de bet wemnided encpppratiusi thy hrersinmiadsHger @8 @copsealgdnwar dl y
separate fromsaid fastener chain and an upper position where said pul

- 2b - guide exfaskErReyRirhadnIestp s SLIIRTOHHP Brf@nGEnYaNE 956 %or ti ons of
said fastener chain and to come in.contact with or be.adi nt.,to the
slider within sH54®%5 Ea?l%ﬁftcfép,ageﬂﬁdhwgﬁeq ?‘e%éﬂmssépgérgféﬁfe‘jgui.de is
maved from sai d .ypp POS| L I : rs PS4 i i der hol der
is noved from g‘é# %%Se?aﬁgs%ﬁ %ﬁa%gbgrﬁlgx\%&\?e@ﬁggsﬁli%%ﬁétnggg% her with said
pull, gui de. The,lJaysi! saik Wphdrakfs €@REFiskRg: by way of exanple with
reference to the acconpanying drawi ngs, .wherein:- Fig. 1 is a-
partly-sectioned sigeeelasmaticonnlictyiferdnbaid fastener chaing

a slider helding device;

a slider supply device which supplied a slider into said
slider holding device; and

a device which is adapted to sense said space portions
and to stop said feed device such that said space portions are
suecessivel? positioned with respect to said slider holding
device,

wherein said slider holding device includes: a slider '

ot holder which is adapted to receive a slider from said slider
supply device and to support the same, with a pull of said
- ~ slider hanging down; a device which moves said holder between

an upper position where said slider is upwardly separate from
said fastener chain and é lower position where said slider is in
contact with said fastener chain so that bead portion of said
fastener chain are allowed to be inserted into a channel in said
slidef; a pull guide having a pull groove which houses the pull
of said slider; and a device which moves said pull guide between
a lower position qhere said pull guide is downwardly separate

from said fastener chain and an upper pdsitian where said pull



conceal ed fastener slider inserting apparatus in accordance with the
present invention; -3- Fig. 2 is a plan view of a conceal ed fastener
chain, Fig. -3 is a sectional viewtaken along the line IIl - 1Il of Fig. 2;
Fig. 4 is acperspective view of a slider holding 5 devi ce enployed in the
appar at us 5@1 in Fig. 1; Fig. 5is a segnentary view showing the details
of gltder h ers in the slider holding g%%i ce;. Fig. 6 is a perspectiveN_j.
view of a slider; Figs. 7 to 12 are illusttations respectively show ng “*
various steps of the slider inserting operation according to the process
order; and Figs. 13 to 15 are plan views of the fastener chain, .
respectively shovd@xt&is’ Shd bONBhpssPehWREBA drideofs ltheedpada thdrbiorisast ener
chain in variouds steps of the slider inserting 15 operation according to
the process or d@id flaisgenck tisaia @@t tbycomectn comihcsi uicheom bat adjaaentyitew of an
apparatus for -inserting a slider for a conceal ed fastener in accordance
with the preserthei shidat iwinhifMiseicysdiden beldes, 2nd whgneingahed fahdtivdt a
‘continuous fastener chain'1 is passed over a guide roller 2 and is advanced
by a feed devi awide ipheovegetrafes?ic URPaTaROSHEEEN t8) F2id WOUSRIPHY&i¥ng rol ler
5. The fastener chain 1 has, as sho in Fi.g. 2 elenment rows.q jnterlocked -
with each ot_hersaéﬂoslé-ﬁﬁﬁé“’gﬁ?rt o) -fi.rr?m\/\fﬁlg'h”'ﬁj@rz%osqg ?ner?gn?allgsiob”re gsent ,
t he el ement rows 6_and ] L L :nei ng di sposed alternately. 1In.
the il ustrat ed S H%?Péﬁg’ggh%%’r@%{ﬁr%‘vbgg'i-s constituted by a coiled _
E" ement nmenber. A bgid oMent Oh 81l Sl oM ¥y RRNLf ekamilebyith suitable
nown ' o
reference to the accompanying drawings, wherein:-

Fig. 1 is a partly-sectioned side elevational view of a _
concealed fastener slider inserting apparatus in accordance

with trepresent invention;

O



devi ce, not shown, at a portion of the elenent rows 6 which 30. is
adjacent to the Ieadlng : end of each space portion 7 in the advancing
direction A of the fastener chain.,l. tt is to be noted that the reference
nuneral 9 denotes a novabl e stopper which is adapted to be noved. tég}ny

desi edh position where it serves as a bottomstop. The fastener chain 1 is
35 \adapted to forma conceal ed fastener shen it is cut into a
predéterm ned | ength after having had a slider inserted -4- thereinto
and an upper stop secured thereto.- Accordingly, each of the elenment rows 6
constituting the fastenper aln 1is, sho in Fi ewn on the

fol ded- edge portion off ’aﬁst{ \‘N'na °°mgﬁ§e§hgﬂxﬁt?ﬂe¥l ghain; 5

space -sensor 12 is pravigled ars t&lesm&amsﬂaﬂemm dakeh abenguthe Iiméecrip.-
The sensor 12 hfflébf %éﬂ 2k3 and a pivotinng lever 14. The roller 13 is
urged toward the elene 6 by neans of a sprin not shown. The roller
13 is adapted to enterF’egsphéé foPEESPertigesyipy Pgaéhéblﬁﬁé pobdiadn of

tlhe rk ol | erd53 adéir ise Ceatqm:gdae ire \edie Lﬂapheaah\soshtabﬁunarﬂgn i?;} ItE tlhe

cl ockwi se direction as,Vie VO e_|ever
14 actuates a limt svsﬁjtgchvﬁg's gegwepgﬁr%vgg éﬁgé {5 ‘g?lﬁ%utﬁ/é? t he
f eed node of theliden srdidensmiin xhbe§WedﬂrlBORdghgs@eedcand | ow speed feed

modes, as described | aey, o4y 3k Pedaiiee?ite uiel! gri fog1 Bt e downstream
S|de of t he space sen "12. The&%r V|ce has a brake. shoe 18 which

ressed against th ’ﬁﬁ%tgh§P Fﬁel }uﬁ§5ﬁ§‘895ar§59?ﬂﬁlﬂﬁlYeﬁﬂP%%ng
a e appl 30 ng emdiowd estsipsy oZ0 thevisdéddt pnserdeédgvopérat post aticdaiindi g

|s adapted to adyanGedds AV, Qagwhere it further presses the brake
Figs. 13 to 15 are plan views of the fastener chain,
respectively showing the relationship between the slider and
the fastener chain in various steps of the slider inserting
15 operation accordlng_to the process order.

Fig. 1 is a partly-sectioned side elevational view of
an apparatus for inserting a slider for a concealed fastener .
in accordance with the present invention. The apparatus is
20 arranged such that a continuous fastener chain l‘is passed
| over a guide roller 2 and is advanced by a feed device 3.
o _ The feed device 3 has feed roller 4 and pressing roller 5.
The fastener chain 1 has, as shown in Fig. 2, element rows 6
_ interlocked with each other and spéce portions 7 in which no
25 element is present, the element rows 6 and the space portions
7 being disposed alternately. In the illustrated embodiment,
each element row 6 is constituted by a coiled element member.
A bottom stop 8 has previously been formed by a suitable knoun
device, not shown, at a portion of the element rows 6 which
30 - is adjacent to the leading end of each space portion 7 in
the advancing direction A of the fastener chain 1. It is to
be noted that the reference numeral 9 denotes a movable
stopper which is adapted to be moved to any desired position
where it serves as a bottom'stop. . The fastener chain 1 is
35 adapted to form a concealed fastener when it is cut into a
Predetermined length after having had a slider inserted



-shoe 18 agai nst the fastener chain 1 t hereby to prevent novenent of the

chain 1 and to withdraw to a position where it raises the brake shoe '18.
The brake app
“sol enoi d or;:a
be expl ai ned®

| ying and re- 25 |easing device,21 may. be constituted by a

92 tQ a slide block 20 which is sup- po+4ged such as to be slidable “‘th‘gé
respect to a frane 22. 30- The stopper nenber 23 has at its upper end as
~ stopper proj %eféﬂ&@%ﬁﬁ@p@@ﬁ%ﬂébg%&chbédsEﬁé?é{:o renfesor@ingly he

counterclockmnse dlrthlo as Vi ewed |n

& Foe 6o eapati-tEnper oa YaRbefes difing 20
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. portion 7 r e RARY

portion 7,

space portlon ,

%;E?ﬁf ngages an elenment at the rear edge of the
he slide block 20, together with the st

desired device. The operating timng of the device 21 will
ater. A stopper nenber 23 is pivotally attached through a pin

op
menber 233 is m)ved#ﬁ ShOREY dify Fig -y ilen@d SPACE] §en3OorThe gﬁ,agow.deg oB| ock

20 is constar\%ﬂé_/ c}[tf]vﬂﬁi:lr'éc?ﬁrt \ufra@kbggsmw gu&ael Bokler 2. bYTHE?QénQéralggri) ng
e | (0] I’lOI‘ I es L m y.
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26. Accordin
nmeans of -a b

5 noved by anfgadcoward dhe ledementS mmst ISewa pesns af ahepribg, emge of
‘the space porék#dmhg fx{ae r%Jm@i‘: hl306s 2@abeed! %assatweal sga&esgwfebo%from

t he pressure
operatloﬁ of

menber 23 is IAternIsd v Igiviod ddout Reppihavdr inAthki dtbckwiserdicacEionl

and a slider

15

20

25

30

35

o) When rel easéd, the [imt_sw

athe § é&fcdm kheypogjtion of thenzokhfRedd) ﬁn%Fehcgvmp@e

aséjg}%.lé@e%e\ﬂ’.inc%ig. 1. The pivoting motion of the lever 14
actuates a limit switch 15. - The switch 15 is adapted to
change over the feed mode of the fastener chain libetween'
high~speed and low-speed feed modes, as described later.

| A brake device 16 is provided on the downstream side
of the space sensor 12. The brake device 16 has a brake
shoe 18 which'is pressed against the fastener chain 1 by
means of a spring 17, and a brake applying and releasing
device 21 provided with a piston rod which is adapted to -
advance to a position where it further presses the brake
shoe 18 against the fastener chain 1 thereby to prevent
movement of the chain 1 and to withdraw to a position where
it raises the brake shoe 18. The brake applying and re-
leasing device 21 may be constituted by a solenoid or any

‘desired device. The operating timing of the device 21 will

be explained later. A stopper member 23 is pivotally
attached through a-pin 92 to a slide block 20 which is sup-
ported such as to be slidable with respect to a frame 22.
The Stopper member 23 has aﬁ-its upper end a stopper pfojec-
tion 24. A spring 25 urges the stopper member 23 in the

stops the

Q; :

counterclockwise direction as viewed in Fig. 1 so that, when

a space portion 7 reaches the position of the stopper member
23, the projection 24 automatically enters the space portion
7. When entering the space portion 7, the projection 24
engages an. element at the rear edge of the space portion 7,
whérebthhe slide block 20, together with the stopper member
23, is moved rightwardly as viewed in Fig. 1. The slide



32 are provided on the downstream side of the stopper . nmenber 23. The slider
supply device 32 includes a chute 33 for 15 sliders 38 which are suppl i ed
froma parts feeder (not shown), g pawl holder 34, and a pawl 35 &4 his
pivotal ly attached to the paw hol der 34 by a pin 93. Wen the ro&Egt an

air e jnder 36 is extended, a projection 37 of the paw 35 feeds ‘out an
endnmeet slider 38. Wien the rod of the air.s20 cylinder 36 is subsequently
contracted, a camfollower 41 of tne pawl 35 is noved onto a cam surface

42, whereby t he is pivoted in the clockwi se direction as viewed in
Fig. | and is bﬁgﬂég g& WAl urged Lefswerddycaswieved stroftg. 1

sl i der '38. V\henbymemmdblé epringl 2EaneAcebrdinglyy theaslsdefBreckzgthe

W 35 i [ e Al 94 3.1n the coy 0cC se
E?r ect i olnsagI x?ewea 'YJF& ?éﬁléé)m qt%&aﬁ@ tshetb:?*OJ écPVoﬁeS’}so? t?neg?JJaW £<%A5
enters the spac@%‘é’t%ntf!%%cor‘rﬂi%c}mhiplrejglcitélenszs&sTheghﬂqm:sdl;der 38

i s maintai nad atovéd Beda owrd@%ptplqrédbxhblifetéofroﬁC{-.hQnej?éméﬂi'ﬁ i&s OttE}gé; | |4f)1w

The st.opper 44 a osi tion.or. configuration su

the sli ggr 38 t%g%%ssd%‘#y (?f PeRELon, CyFP%dE\P% brogkpdhkarfor a

subsequent feedlepesitthm. limdits swml'sl2|7dérsm38herprésduﬁdtof Otlge b%%m?ha by

t he expansi on n 0 e

sl.i derphol di ngag_;/x?%i%%ﬁ@ t‘He g'g%rtl gggiﬁgr 29 %Eﬁ eéhévl %#‘fﬁ,;&%&% to

Fig. 4. The sli Qﬁﬁlce 31 has a crank-type frane 53 secured to a

ort bl dék 52 vWWhE1mannadaphewhhehvetbppak|Meﬁbéﬂezﬁi£§mkéléﬁﬁéa(ﬁ

right and |eft .gun nhgtgge of themis illustrated) by neans of

a rod 50 of an air c;$ {kbt showl). A pair of slider holders 54 are
_pivotal l'y attached toAas\)‘é-rdteircé‘Pléleat éevwe 31 and a slider supply device

32 are provided on the downstream side of the stopper member
. 23. The slider supply device 32 includes a chute 33 for
lS. sliders 38 which are supplied from a parts feeder (not
. shown), a pawl holder 34, and a pawl 35 which is pivotally
. attached to the pawl holder 34 by a pin 93. When the rod of
-an air'cylinder 36 is extended, a projection 37 of the pawl
35 feeds out an endmost slider 38. When the rod of the air
20 cylinder 36 is subsequently contracted, a cam follower 41 of
the pawl 35 is moved onto a cam surface.42, whereby the pawl
35 is pivoted in the clockwise direction as viewed in Fig. 1
\s : and is backwardly meved_without any interference with a
second slider 38. When the cam follower 41 comes off the
25  cam surface 42, the pawl 35 is pivoted by the action of the
- ' : spring 43 in the counterclockwise direction as viewed in
' ' Fig. 1, so that the projection 37 of the pawl 35 enters the
spaee between the second and third sliders 38. The top
slider 38 is maintained at its fed-out position by the
30 action of the stopper 44. The stopper 44 may be changed in
position or configuration such as to allow the slider 38 to
pass when the rod of the air cylinder 36_is expanded for a
subsequent feed operation. Thus, the sliders 38 are fed
_ out, one by one, by the expansion and contraction of the rod
- 35 of the air cylinder 36.
- The slider holding device 31 will be described here-
inunder with reference to Fig. 4. The slider holding device
31 has a crank-type frame 53 secured to a support block 52



5 'portion 101 constituting the upper part of the frame 53 by neans of pins
94, 95, respectively. These holders 54 are arranged such as to define a

single sli -hol ding recess 55 at their 'l ower portions. As shown in Fig.
5, a conpr sion spring 56 is fitted between the two hol ders 54, ‘whereby
10 the recess 55 is normally slightly expanded (i.e., the holders 54 are

urgedsuch that the |lower portions thered#~ are |ocated slightly outmard

the solld 1l npfaeiid Waptad th v‘@;t';@aqrg«%ﬁaea!aheﬁgaasgjmfroé%i Qe &

easily put in the reccess 55. The vertica | ate portion, 101 consti*=
tuting the uARd Inft oide,darsHl ((PHd¥y P&ﬁe°§3 pi8viddustrated) bunp
devi ce 57 suahedisitof ta ixod|Selad amh&&gcmenuert i(aek BhewR) porAi ﬁQif.

Sldes ¢ hor corsL S AR 308D eibasdain IR ebaRelOLETL r et L8] B0 e
20 cylin8er mEtios tldl sanstddutisighshepupperuppriedfi hhg fhame e52sky 55,

the clanp devi&ghe of pinavared. 95Th%re%%%'hv@§.?5h0‘1'ﬁe§8 ﬁbﬂdez’.ss 5heap@l ders
54 are inwardly pivoiéd such as to t.i d the slid 38 within the

recess 55. WRHF e $18h 3t Fordeidm ﬁes&PﬁléyFF-f‘rééF‘BB %ggzsece%en o
~conpl etel y wishditawheihddwrdpoxrtiéna.e Asr ghbynopankigassshavsomyrése :

two- dot chal ”s:'.dx{‘ﬁs}éozs'}xef £ ez.ia%&t% t% E@Jeggs%héh%wé' hggée§§ §§h”\’f£§%é‘ﬂg

hel d. For thi’'sp 'S arranged such
" possi bl elfo sthe tm%qr&&aﬁalnoermw Slighslyi sxsanded {dzear the dif- 30

ferent val uesyo1decd 3o ddee dﬁajaar st RARr taesubwaespef:tibﬁsc{;ﬁefeéew ce

57 may also be s at. two po |ons b a.p 0 neans
for suspendi ff ﬁé’ tﬂ%§ﬁu9¥thf15g}%d i&gﬁe8°§b€£ﬂ%sc+%np
devi ce 57. AsFJtdme 2l anpod:@arce!:oBElllowi awvslddert B8 sbubeecea&ilyrpathes the

=

prevent i pg L STTICES Bt canind G oo PASeaCPEEEROR IPTBRRRL . o
is sli daﬂ?y ddhieHRPPeye PaTEyeT the crank-type frame 53 is provided

wzth a clamp device 57 such that it is slidable along the
vertical plzte portion 10l. The clamp device 57 is formed
such as to clamp the holders 54 from both sides thereof. -
The clamp device 57 is vertically moved by means of an air
20 cylinder 58. After a slider 38 has been supplied into the
- recess 55, the clamp device 57 is lowered.  Thereupon, as
shown in Fig. 5, the holders 54 are inwardly pivoted such
as to tightly hold the slider 38 within the recess 55.
_ when the piston rdd.loz of the air cylinder 58 has th
25 been completely withdrawn, the holders 54 are largely opened
" as shown by the two-dot chain lines in Fig. 5 so as to _
release the slider 38 from being held. For this purpose, i
the air cylinder 58 is arranged such that it is possible to '
set the withdrawal amount of the piston rod 102 at two dif- .o
30 ferent values. Each of the upper and lower positions of the
clamp device 57 may also be set at two positions by provid-
ing a proper stopper means for suspending the clamp device
57. A shutter 110 is secured to the clamp device 57. As
the clamp device 57 is lowered, the shutter 110 reaches the
35 region corresponding to the opening of the recess 55, there-
by preventing the slider 38 from coming off the holders 54.
' A lower holder 61 is SIidably supported by a vertical
- plate portion 103 constituting the lower part of the crank-



plate portion 103 constituting the |ower part of the erank-. type frane
53 The lower holder 61 is adapted to be verti- cally noved by an air
cylinder 62. A pull guide 63 is secured to the | ower hol der 61 The pul

guide 63 has its upper end reduced in wdth such as to easily’r .+he gap
5 betaeen the tape edge portions in a space portion 7. Further—the pul

guLd'_§§ has a pull groove 65 for housing7x pull 64 (see Fig. 6) of the
slider 38. The | ower holder 61 further slidably supports a cover rod 66,

2‘3' \cl\hh i's vertld 1|: yié! fYan@ VeI, byrmn l@w;?rggbm&r sﬂhseaaapdeaotbhbe h@éﬂei- 61.

en upwar cover, ro es i on, er
‘pawl 68 (see F?%l )m%‘fe‘{n%‘/ a1 R ﬁlﬁ’gﬁ t%?t‘ ﬁeggnjpﬁ‘éfgﬁaéf pp
noved to a possecuredhies cthe lqmehfhaigageﬁltroﬁhehpuélegnnder635h$$ ihsreby
al I-ow ng even éf d&a %é@@éﬁ a4 Q{{ggehc oA RS BOeQQ:.IQSrOEﬁEéi‘ the ésgd-

15 Furt her, ralsed e cover 66 clgses the front gpening o
pul | groove 65be'f-‘ﬁ%8n RS tape iedge PAstdea® ine ﬁQPFeGR°FF6?H‘e§cap| ng from

the pul | groovpuﬁéher'rhetﬁef;amncgezwlha‘élad@mmegraoebaes 5@i-|hoxdeﬂng:e

whi ch has a wedge r d an..ai | i
nmovi ng t he wed gp‘h’gﬁ‘g%f #eq rkﬁ?ctolfo:‘il:\ﬁo ﬁ.g.e éBl t¥§ew ce #{er |1
be expl ai ned 16et furﬂhsrfsﬂidnhhn;supn@raee@rppvegnrgd fhe whichtisrvertihe
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e
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disengaged from the element rows 6, thereby allowing even a
slider with an automatic stopper to be properly inserted.

15 Further, when raised, the cover rod 66 closes the front
dpening of the pull groove 65, thus also serving to prevent'
the pull 64 from escaping from the pull gfoove 65.
'~ The reference numeral 71 denotes a chain split device
which has a wedge member 72 and an air cylinder 73 for
20 -vertiéally moving the wedge member 72. The function of the
' chain split device 71 will be explained later.
The folLow1ng is a description of the operatlon of
the fastener slider inserting apparatus.
After the insertion of one slider in to the. fastener
25 chain has been completed, the slide fastener chain 1 is
‘advanced in the high-speed feed mode while receiving a slight
frictional resistance by the spring 17 under the state
wherein the piston rod of the brake applying and releasing
device 21 is raised. When a subsequent space portion 7
30 reaches the position of the space sensor 12, the roller 13
| enters the space portion 7. As a result, the limit switch 15
is actuated by tha lever 14, whereby the operation mode of
the fééd device 3 is changed over to the low-speed feed mode.
When the space portion 7 reaches the position of the stopper
' 35 projection 24, the projection 24 is allowed to enter the
' space portion .7 by the action of the spring 25 and to'engage
an element at the rear edge of the space portion 7, thus
| causing the slide block 20 to move rightwardly as viewed in



30. reaches the position of the space sensor 12, the foller 13 enters the
space portion 7. As aresult, the limt switch 15 is actuated by the |ever

14, wherebythe operation node of: the feed device 3 is changed over to the-
| ow speed nmode. \Wen the space -portion 7 reaches the position of the

st opper 35 projection 24, the projection 24 is allowed to enter the space
porti:on 7 by the action of the spring 25 Hd to engage an el enent -at the~--
rear edge of the space portion 7, thus causing the slide block 20 to nove:
rightwardly asFigevied iThe r:rglgzwaxd nipivemengh ofatienslidenblockt @ causes

“block 20 causegyd eyl dysvid oy 46 e RRikalRdzeds tHatnEhe! BBedcadvityl co ce

3 i s suspended. 1 ne, the space portion -
is placed at a3 pb%isuspendad<c At fedds Gife s the) gRACROPAFkiCReVi €€ Bhe At
the same tine, f&#@eﬁ&ﬁl@ﬁme 1ifs igl dcadeatd abpotsliexaaseneaéedtpfaees thsl

~ such as to ee of ensi,Qn t he f ne Ken,
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mainly to these dramnngs hown, 1 n_FI_g. first of uII %U|de
63 is nade to start meﬁﬁﬁmﬁ%ﬂqua “ﬁiFeE%FFnaérlﬁzachat
gui de 63 wedgesperaidn iof ctnéﬁesmrbmmg Bevicei pg 4k ﬁ.amasﬂ:i:aﬁédt he
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sl i der hol di ng;ﬁ@,g“@s&&r?g the slider supply device 32. Thereafter, the
b

clanp device 57 is l(ﬂMﬂéiowﬁlln Fig. 7, first of all, the pull gulde 63
is made_to.start moving upwardly by the alr_cyllnder 62.
15 The pull guide 63 wedgeés itself into the gap between the
strips of tape 11 at the space portion 7 and_further moves
until the guide 63 comes in contact with the slider holders

54 or reaches a position where the former is adjacent to the
latter as shown in Fig. 8. Then, a slider 38 is supplied

20 into the sllder ‘holding recess 55 by the sllder supply
device 32. Thereafter, the clamp device 57 is lowered by

- the air cylinder 58, and at the same time, the shutter 110
'is also lowered, whereby the slider 38 is reliably held
within the recess 55. Under this state, the pull 64 has L

25 already been housed within the pull groove 65. After the
slider 38 has thus been held, the cover rod 66 is ralsed,
whereby the stopper pawl 68 is raised up, and at. the same -
time, the opening of the pull groove 65 is closed, thereby
wrapping the pull 64 within the pull groove 65.

30 Next, the_crank—type frame 53 as a whole.ie lowered
by the rod 50 of the air cylinder, not. showh, (see Figs. 9
and 10), whereby the pull 64 is passed through the gap
between the two strips of tape 1l while belng housed in the
pull groove 65. Under the state wherein the frame 53 has

35 been completely lowered, the slider 38 is lecated'at a posi-
tion where it presses slightly downwardlylresyective beads
81 of the tape strips ll. Under this state, the fastener

- chain 1 has a proper degree of tension, and the beads 81 are



the air cylinder 58, and at the sane tinme, the shutter 110 is al so | owered,
whereby the slider 38 is reliably held within the recess 55. der this
state, the pull 64 has 25 already been housed within the pull oove 65.
After the slider 38 has thus been held, the cover rod 66 is raisedgz ywher eby
the sibpper pawl 68 is rai sed up, and at the sane time, the opening-of the
pullngbove 65 is closed, thereby wappi m@=the pull 64 within the pul
groove 65.. 30 - - Next, the crank-type frane 53 as a whole is | owered
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brake shoe 18, thus removing all the pressing forces from
the fastener chain 1 except for the pressing force applied
15 thereto by the spring 17 and commencing the operation of the
' feed device 3. The feed operation in this case is carried
out in a feed mode of a speed which is intermediate between
the above~described high and low speeds.
In the course of the lowering motion of the crank-
20  type frame 53, the chain split device 71 commences its
operation, so that the wedge member 72 thereof is caused to
start moving upwardly (See Fig. 9). The wedge member 72
\ o | enters the gap between the beads 81 (see Fig._14) after the
beads 81 have been inserted into the inlet-side portion of
‘25 the channel 83 in the slider 38. Thereafter, as the fasten-
er chain 1 advances, the wedge member 72 enlarges the gap
between the beads 81 (see Fig. 15) thereby to apply an out-
ward force to each of the beads 81 so that the element rows
6 interlocked with each other are easily split by means of a
30 QJiamond (not shown) which is provided inside the slider 38.
When the slider 38 has been inserted into the fasten-
er chain 1 as far as a predetermined position thereon, the
clamp device 57 is raised through the operation of a timer.
At the same time, the pull guide 63, the cover rod 66 and
35 the wedge member 72 are lowered (see Fig. 10), whereby the
- slider 38 is allowed to come out of the recess 55 which is
6pen. Then, the frame 53 is raised (see Fig. 1ll), and the
slider 38 moves with the fastener chain 1 (see PFPig. 12).



brake shoe 18, thus renmoving all the pressing forces fromthe fastener
chain 1 except for the pressing force applied 15 thereto by the spring 17
and conmmenci ng the operation of the feed device 3. The feed operation in
this caseﬁ@carried out in a feed node of a speed which is internediate-
bet ween t-h&”above-descri bed high and | ow speeds. In the course of thHe = .
| oweri ng .m)tl on of the crank- 20 type fi@fe 53, the chain split devi c'eC?
comences its operation, so that the wedge nenber 72 thereof is caused to

start moving u Eﬂeg 9 r@% t e N
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manner..



Then, a subsequent space portion 7 is sensed by the 5 spac nsor 12, and
thé sane steps are repeated thereafter. d above, the
slider pull is allowed to automatlcally pas HWH‘ r’/ ce portion of
the fastener chain w thout being obstructed by ¢ t ape thL-s
and tJe slider 10 is maintained at a position where |t IS p055|bl'
i nsekt, the elenment rows into the slider. -Ihes, it becones possib
autonatlcally insert the slider in a forward insertion manner. Clalns:
1.. An apparGkaidgms:or i nserting a slider for a conceal ed fastener which
inserts a slidef, intogy %ﬁ%&s £62N3R8kPEI gsaegfia&?af&aétéaﬁ@éﬂaa

havi ng el enent n1;'(ows I nterl o%ked with e ace rtions 1n

whi ch no el ere Gréﬁp&rﬁi&geﬁoﬁﬁF?anﬁ° tin kncealad ch
f eeds said fastfam-rerdmuh,am alliternakelg hgviiagi ebement| totes Hupgatdodiad ce

whi ch suppl i | ai | evi ce
which is ad %t é’g't[ﬂo e%gllzsgﬁs%régnﬁ gaécl%r -8¥rtg§éga£g ‘?lgj\'/és‘?op salecf??%ed"s
devi ce such t hRresant.ssadd B@PPFéﬁ§5aF@m§§é§é§§Fvely positioned with
respect to said slidera ITeled H@vdeélﬁﬁlcﬁ5feeds saidhgiSténéri shsid der

hol di ng devi ce |nclud%§sl&% h%§9%8§|§§81$%|Ch I s adapted to receive a
pply

slider fromsaid slider support the sane, with a pul
of. said slider hangi n@ ¢diderasuppilycdemice wbies suppl bed ders biddew cimtan

upper posi tjPn M &15AS ggygghglaeuﬁggndgdeO separate fromsaid fastener

in an ower position whe ,
ChQ,/ and a P a dev;ce %1ch is adapted to sense said space por-

tions and to stop said feed device such that said space
portions are successively p051tloned with respect to sa;d
slider holdlng device,

15 wherein said slider holding device includes: a
slider holder which is adapted to receive a slider from said -
slider supply device and to support the séme, with a pull of
said slider hanging down:; a device which moves said holder
between an upper position where said slider is upwardly -

20 separate from said fastener chain and a lower position where

- said slider is in contact with said fastener chain so that
~bead portions of said fastener chain are allowed to be
inserted into a channel in said slider; a pull guide hav1ng
a pull groove ‘which houses the pull of said slider; and a

25 device which moves said pull guide between a lower position

 where said pull guide is down&ardly separate from said
fastener chain and an upper position where said pull guide
extends such as to pass'through one of the space portions of
said fastener chain and to come in contact with or be adja-

30 cent to the slider within said slider holder, and wherein,
when said pull guide is moved from said upper position to
said lower position, said slider holder is moved from said
upper position to said lower position together with said
pull guide. |

35 2. An apparatus for inserting a slider for a concealed
fastener according to Claim 1, wherein said slider holder
and said pull guide are supported on a mutual frame so as
to be lowered in one body by lowering of said frame.



said slider is. in contact with said fastener chain so that bead i ons
of said fastener chain are allowed to be insertedinto a channel in said

slider; & pull guide having a pull groove which ho sai d .
slider; a 25 devi ce which noves said pull gui d Ejl \ME“‘H“‘“M“
position @fere said pull guide is downwardly sepa cfromsalrd f*astener
chain- and an upper position where said p‘ 2r gui de extends such as to p@ s\
“through one of the space portions of sai fastener ain_and to coma%’g

r

contact with o¥e be adih-3PRATALWS (£OT fDSELEADRE @ ?ﬁl"ae§af'ﬂrs?|‘a%? cept
and wherein, wdtdrmen auddrd}mgd&.ol Cladmed ,f wheredhdsap@epubbsgoide i sai d

| ower 05|t|o e i v i to
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for inserting qiaganertq delectdivedyl éevﬁasﬁéhér PRiLOFEPVG PH theipwil
wherein saigl shjdgd, hol der and said pull guide are supported on a rrut ual

frame so as to be lowered 'in one bod ower sa -12- 3.
An appar atus féor i nsef?iaRgazet é‘Fl?ﬂ’E’?t%/r&rlgﬁiycSﬁcd@ﬁg]é% Fad tg'n]f'.eér Secor dr ing to
daim1, whereing siidlpstrbtaiidetiesasuppantiod drauindsewer hol der having -
cover neans which is adapted to selectively cover said pull grove of the
pull 5 guide. 4. An apparatus substantjally as described with ,
reference to and-as"rlTustrated in the acconpanying draw ngs. _ 5
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