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TITLE OF THE INVENTION
SLIDER INSERTING APPARATUS FOR CONCEALED SLIDE FASTENER AND
Cé&CEALED SLIDE FASTENER FINISHING MACHINE
BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates to an apparatus for
inserting sliders successively into a concealed slide fas-
tener chain fed éontinuously, and also to a concealed
slide-fastener finishing machine for applying top end stops
to the fastener chain simultaneously with the insertion of
the slider by the slider inserting apparatus.

2. Description of the Prior Art:

Although the slider inserting apparatus used exclusively
for sliders for concealed slide fasteners are known, they
are, less in number than those used for sliders for general

slide fasteners due to their structural complexity induced

by the unique shape and configuration of the slider and

fastener chain such as shown here in FIGS. 7 and 8. Parti-
cularly, as regards automatic slider inserting apparatus
of the so-called "forward insertion" type in which a con-

/an
engaged or coupled

cealed fastener chain is threaded in
condition into the mouth of a slider and withdrawn from
the opposite wider mouth of the slider in a disengaged or
separated condition, it is rare to see a prior proposal

other than one disclosed in Japanese Patent Publication No.

This Sheet Has Been Replace THIS § 'L” HAS BEEN

T LD




E INVENTION 1. Field of the Invention The present invention
sgf es to an apparatus for inserting sliders successjvely onto a conceal ed
de fastener chain fed-cont|nuously, and-also ‘to a corceal ed
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63-40090.

The slider inserting apparatus disclosed in this
Japanese publication includes a pull guide having a pull
groove for receiving therein a pull of the slider. The pull
guide is movable from a lower side of a fastener chain to an
upper side through the gap between two fastener tapes at an
element-free space portion, so as to receive the pull of the
slider which has already been held by a pair of slider
holders on the upper side of the fastener chain, with the
pull suspended vertically downwardly. The pull guide and
the slider holders are attached to a common frame so that
when the pull guide is lowered, the slider holders concur-
rently move downwards, thus enabling the pull to move
through the fastener chain from the other side to the one
side without interference with the fastener tapes.

After passing through the slider inserting appara-

. tus, the fastener chain moves into a top stop applying
station in which the folded inner longitudinal edge portions
of the fastener tapes each carrying thereon a row of cou-
pling elements are unfolded by reversing them by a spreading
plate, and while keeping this unfolded condition of the tape
edges, top end stops are attached to the respective fastener
tape by fusing that part of the coupling elements located
adjacent to one end of the element-free portion, in such a

manner as disclosed in Japanese Patent Publication No. 59-
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-|ne for applying top end staps.to the fastener chain sinultaneously
“th the insertion of tHe slider: by .t he siﬂder | nserti hg-apparatus. 2
escription of the Prior ALt AIthough the -slider-
xcl usi vely

"~ - -~a e DEFAPN

33364. The fastener chain is then cut into individual
product lengths to produce finished concealed slide fasteners
in succe;;ion.

The slider inserting apparatus disclosed in Japa-
nese Patent Publication No. 64-40090 has many movable parts
or members vertically reciprocated by cylinder actuators,
such as a rod member vertically reciprocated by a cylinder
actuator for releasing a locking pawl of the slider from the
coupling elements, and a group of members driven by cylin-
der actuators to vertically reciprocate in a complicated
manner at different timing to hold the slider. With this
arrangement, the disclosed slider inserting apparatus is
rendered complicated in construction and requires a labori-
ous and time-consuming design work to construct a control
program for controlling operation of the individual cylinder
actuators.

As may be understood from what the aforesaid two
Japanese publications disclose, the conventional slider
inserting apparatus and the top stop applying apparatus are
disposed apart from one another, and even when the slider
inserting operation and the top stop applying operation are
achieved continuously, two independently operable apparatus
are employed. In the case of the concealed slide fasteners,
the top stop application can only be achieved after the rows

of coupling elements are reversed or overturned about the

————
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Yor conceal ed. sli.de fasteners are known, they are less in
%an those used for™ .sliiders for, general slide:fasteners due to their
al conplexity induced by thhe "uni que shape and-confi-guration of the
pfer and fastener chain sué¢h as “shown here-in-FI GS.--7 and 8.
iicularly, as
respective longitudinal tape edges by passing the fastener
chain through a chain reversing apparatus used exclusively
for the sa:called "chain reversing"” operation, as shown in
Japanese Patent Publication No. 59-33364. Thus, regarding
the top stop application, the fastener chain for the con-
cealed slide fastener requires one additional processing
step as compared to the general fastener chain. Further-
more, in the case of the continuous fastener chain, various
processing operations require high positioning accuracy and
must be performed effectively are effected at element-free
portions, it has been almost impossible heretofore to
achieve the slider inserting operation and the top stop
applying operation on a single finishing machine.
SUMMARY OF THE INVENTION

With the foregoing drawbacks of the prior art in
view, it is an object of the present invention to provide an
apparatus for inserting a slider for concealed slide fastener,
which is simple in construction and capable of reducing
the number of actuating mechanisms, and a fastener finishing
apparatus for concealed slide fasteners, which is integrally

connected with the slider inserting apparatus into a single

machine and capable of continuously applying top stops to a

fastener chain.
According to the present invention, an apparatus

for inserting a slider for a concealed slide fastener in-

————
———
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> aut omatic slider inserting.apparatuses.of the so- called "forward
: on" type in which a concéal éd. fas- "tener chdin’i’s.threaded in an
igaged or coupled condition intd the routh of:a sli'dér "ahd withdrawn from
the opposite wider nmouth of the*3lider in*a disengagéd of separated

cludes an upper slider holder having a contact surface

closely contacting with the back and the rear end of a

flange portion of the slider, and a lower slider holder

disposed directly below the upper slider holder and having

a contact surface closely contacting with, at least, the

front surface and the fore-end of a guide post of the

slider to support thereon;the guide post, the lower

slider holder being vertically movable when the slider

is inserted into a fastener chain. The lower slider holder

includes a first holder portion and a second holder portion

respectively disposed forwardly and rearwardly of a pull

chamber which is defined between the first and second

holder portions for receiving therein a pull of the slider.

The first holder portion has a contact surface closely

contacting with the front surface and the fore-end of the

guide post for supporting the guide post, and an unlocking
. surface closely contacting with a locking pawl of the

slider to release the iocking pawl from interlocking engage-

ment with coupling elements of the fastener chain when

the contact surface the first holder portion and the front

! surface and the fore-end of the guide post closely contact-
ing with each other. The second holder portion has a
contact surface closely contacting with the front surface

; of the flange portion for supporting the flange portion,

the secondholder portion being movable in a direction

—————
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on, it

| osed in

sove for receiving therein-a pul-l~ of: the sl-i der.

IS rare to see_a prior_proposal other than_ one disclosed in
e Patent Publ i cation: hb 3-40090. The-sllﬁer

t hi s Japanese publlcat|on -i ncl udes .a pul |- gui de having a pul
The pul1 guide is

away from the slider when the slider is held between the
ﬁpper and second slider holders.

f;é slider inserting apparatus may preferably be
used in combination with a fastener finishing machine for
concealed slide fastener, in which instance the fastener
finishing machine preferably includes a chain cutting device
disposed on the upstream side of the slider inserting appa-
ratus for cutting the fastener chain into predetermined
product lengths, a chain reversing apparatus disposed adja-
cent to the slider inserting apparatus on the downstream
side thereof and composed of a chain-reversing upper guide
including a pair of laterally spaced element-reversing
grooves and a chain-reversing lower guide having a pair of
element-reversing grooves, a top stop applying apparatus
disposed on the downstream side of the chain reversing

apparatus, and fastener product discharge means for posi-

_tioning a pair of fastener stringers of the fastener chain

relative to the top stop applying device and discharging a
fastener product with top stops attached thereto to the
downstream side of the fastener finishing machine. The
thus constructed fastener finishing machine is able to
produce a continuous fastener chain continuously into suc-
cession of finished concealed slide fastener of indivi-
dual product. lengths.

Preferably, the first holder portion is pivotally

This Sheet Has Been Repl

Ty

nsertjng apparat us

THIS SHEET HAS BFER

—§ - \ REPLAGED




gable froma |lower side of a fastener chain to an upper side through the
p between two fastener_tapes at an elenent-free space portion, so as to
ecei ve the pull of the sllﬁer whi ch: has already .been:hetd by a pair of

| i der hol ders on the upper:; side; of jhe fastener chain, with the pul

movable about its lower end, and after the second holder

portion closely contacts with the front surface of the

—

flange portion of the slider, the first holder portion is

pivotally moved upwardly to closely contact with the front

surface and the fore-end of the guide post and simul-

taneously unlock the locking paw!l of the slider. 1In a
preferred form of the invention, the second holder por-
tion is independently movable downwardly away from the
slider while the slider is held between the upper and

lover slider holders. The fastener produbt discharge

means preferably includes a pair of first grippers for
gripping the pair of fastener stringers, respectively,
at a cut end of the fastener chain from a first direction
normal to a path of feed of the fastener chain, and a pair
of second grippers for gripping the fastener stringers,
respectively, at the cut end of the fastener chain from

_ a second direction parallel to the feed path of the
fastener chain when the first grippers release the leading
end of the fastener chain, the first and second grippers
being reciprocally movable in the first and second direc-
tions, respectively.

Before a slider is supplied to the lower slider

holder, the first holder portion is disposed in a horizontal
position. Then the slider is supplied to the lower slide

holder, in which instance the slider is held on the second
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holder portion with a flange portion supported on a contact
surface of the second holder portion. Substantially at
the same time as the engagement between the slider flange
portion and the second holder portion, the first holder
portion and the chain-reversing lower guide are turned
upwardly into respective upright positions. With this
angular movement of the first holder portion, the.contact
surface is brought into %butment with the front surface and
the fore-end of the guide post of the slider to support
thereon the guide post. Simultaneously with this abutting
engagement, the unlocking portion pulls down the locking pawl
of the slider to release the locking pawl from interlocking
engagement with the coupling elements, thereby allowing the
fastener chain to move through a guide channel defined in
.ﬂ:_the slider. ! -

Then, the lower slider holder and the chain-
reversing lower guide are moved upwardly until their arrival
at the same plane with that of the feed path of the fas-
tener chain. At the same time, the upper holder and the
chain-reversing upper guide are lowered, so that the slide
fastener chain while being advanced is lightly gripped by
and between the upper and lower slider holders and also
between the chaiﬁ—reversing upper and lower guides. 1In
this instance, the slider is disposed centrally between

the left and right stringers gripped by a pair of gripping

getled vertically downwardly. The pull guide and the slider holders are
®Ted to a conmon frame Yo t hat. when t he “pul I QUIde 1s | owered,
Her hol ders concurrently Aove downwards, thus enabling t-he pul

Hough the fastener chain from t-Re other si-de te the -one -si de wit hout

t he
to nove

This Sheet Has Been Replaced

Ml

|

. |

[l



g erence with the fastener tapes -2-
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means, with the locking pawl raised intec a releasing posi-

tion, and with a pull received in a vertically suspended

condition within the pull chamber defined between the

first and second holder portions. The leading ends of
the respective stringers are guided between the confront-
ing stringer guide surfaces of the chain-reversing upper
and lower guides. Then, the second holder portion is
lowered to expose or free the downwardly facing front sur- |
face of the flange portion of the slider, thereby enabling
the tapes to move through the guide channel in the slider.
Before the fastener chain is threaded into the guide
channel of the slider, the coupling element rows are

guided in a element guide portion formed in the rear

end supporting portion of the upper slider holder. The
coupling element rows, as théy'are moved'thfough a stepped
supporting surface formed at the outlet of the element
_guide portion, are smoothly and reliably threaded into

the guide channel of the slider. In this instance, the
slider is kept immovable partly because the downwardly
facing front sﬁrface and the fore-end of the guide post are

firmly retained on the first holder portion, with the lock-

ing pawl held in the releasing position, and partly because
the back of the flange portion is stably supported by the

upper slider holder.

As the fastener chain is moved through the slider,
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%t passing through the slider inserting apparatus, the fastener chain
S-S into a top stop applying stati:on in which:the félded inner
Qi t udi nal edge portions of the fastener tapes each carrying thereon a
i@ of coupling elements .are; unfQlded: by reversing themw.,th a spreading

the two rows of coupling elements are disengaged by the
slider. The rows of coupling elements are then introduced
into the chain-reversing apparatus. The coupling element
rows, as they move through the chain-reversing apparatus,
are guided by and along element-reversing grooves formed in
the chain-reversing upper and lower guides. During that
time, at the inlet, the leg-side end of each of the coupling
elements is brought into guided engagement with the inner
peripheral wall of the element-reversing grooves. As the
coupling element row is advanced toward the outlet side, it
is turned gradually, and when the coupling element row
reaches the outlet side, the foldgd longitudinal tape edge
is completely reversed or furned inside out together with
the coupling elements supported thereon.

Then, while the inner tape edées-are held in an
unfolded flat condition, the fastener chain is fed into the
.top stop applying apparatus, in which top stops are attached
to the respective tapes in a manner generally known per se.
Simultaneously with this top stop applying operation, the
cutting apparatus operates to cut the fastener chain at a
predetermined position transversely across one element-free
space portion.- As a consequence of this cutting, a con-
cealed slide fastener is produced which fastener in turn is
discharged from the fastener finishing machine. The forego-

ing procedures may be repeated to successively produce a
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. and while keeping this unfol ded condition of the tape edges, top end
Pos are attached to the-ﬁespec{lve fasteher.tape-by fusing each part of

,“'coupllng el enent s Iocated adj acent .to one &nd of the elenent-free .
brtion, in such a manner as discl osed in.Japahese Patent Publication No. ;

desired number of concealed slide fasteners.
The above and other objects, features and advan-

tages of the present invention will become manifest to those

versed in the art upon making reference to the following

detailed description and the accompanying sheets of drawings

in which a preferred structural embodiment incorporating the t
principles of the present invention is shown by way of '
illustrative example.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view showing the general
construction of a concealed slide-fastener finishing machine
embodying the present invention, with detailed illustration
of a fastener discharging device;

FIG. 2 is a view similar to FIG. 1, showing the
operation of the slider discharging device;

FIG. 3 is a perspective view, with parts cutaway
for clarity, showing main portions of a slider inserting
apparatus, a chain reversing apparatus, and a top stop
applying apparatus, respectively, of the concealed slide-
fastener finishing machine;

FIG. 4 is a diagrammaticél view illustrative of
the operation of the slider inserting apparatus;

FIG. 5 is a side view of a main portion of the
slider inserting apparatus and the chain reversing apparatus,

showing a slider holding condition and a chain inserting
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§eE3364. The fastener chain is then cut into jndividual product lengths to
;aduce finished concealed-sllde fasteners in- succe33|on The slider ;
gEnserting apparat us dlsclosed in Japaﬂese Patent"Publlcatlon No. 64-40090
§as many novable parts or - s e 23 ame -

position;

FIGS. 6{(A) through 6(E) are schematic cross-
sectional views illustrative of the chain reversing opera-
tion achieved by the chain reversing apparatus;

FIG. 7 is a plan view of a slider as it is threaded
over a concealed slide fastener chain; and

FIG. 8 is a partial cross-sectional view taken
along line X - X in FIG. 7.

DETAILED DESCRIPTION

The present invention will be described below in
greater detail with reference to a preferred embodiment
illustrated in the accompanying drawings. As previously
stated, the invention provides in one aspect an apparatus
for inserting a slider for a concealed slide fastener and,
in another aspect, a fastener finishing méchine for finish-
ing the concealed slide fastener. Since the slider insert-

ing apparatus is incorporated in the fastener finishing
apparatus, it appears that description of the fastener
finishing apparatus necessarily involves the description of
the slider inserting apparatus. Accordingly, the following
description will be directed to the fasténer finishing
apparatus.

As shown in FIGS. 1 and 2, a fastener finishing
apparatus embodying the present invention for finishing a

concealed slide fastener includes a slider inserting appara-
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mbers vertically.regiprocated by cylinder actuators, such as a rod menber |
rtically reciprotated by-e.cyllnde:-acLuator [l reIeaS|ng a | ocki ng paw ]
f the slider fromthe coupling el ements,- or a-gwoup of nmenbers driven by :

ylin- der actuators to vertically reci prsacate.in a conplicated tined ,ﬂ

tus 1 for the concealed slide fastenmer, a chain cutting
device 2 disposed on the ﬁpstream side of the slider insert-
ing appara;us 1 for cutting the fastener chain C into prede-
termined product lengths, a chain reversing apparatus 3 dis-
posed adjacent to the inserting apparatus 1 on the down-
stream thereof and composed of a chain-reversing upper

guide (described later) including a pair of element-
reversing grooves and a chain-reversing lower guide
(described later) having a pair of element-reversing
grooves, a top stop appiying apparatus 4 disposed on the
downstream side of said chain reversing apparatus 3, and a :;
fastener product discharge means 5 for discharging a fas-

tener product with top stops attached thereto, to the down-

stream side of the fastener finishing machine. The chain

cutting device 2 does not have any arrangement designed
particularly for the present invention. Rather, it is
constructed such that each time the continuous fastener
chain C is advanced intermittently by a predetermined length
measured by a length-measuring roller (not shown), a
predetermined positioning operation is carried out with
reference to an element-free space portion of the fastener
chain C, and upon completion of this positioning, a cutter
of a conventional construction operates to cut or sever the
fastener chain C transversely.

FIG. 3 illustrates in perspective a typical example
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ner to hold the sli.der. .Wih this arrangenment, _the dis- closed slider

serting apparatus-i's rendered conplicat:ed in construction and requires a
aborious and tine-consumni rig désign work to construct a control programfor
ontrolling operation”of tHé individual cylinder actuators. :

of an arrangement of the slider inserting apparatus 1, the
chain reversing apparatus 3 and the top stop applying appa-
ratus 4. -In this arrangement, movable parts or members are
driven by drive systems composed solely of cylinder actua-
tors. As is generally known, the drive system, i.e., the
cylinder actuators are operable based on command signals or
instructions supplied from a control unit {(not shown) in
accordance with a predetermined processing procedure, and
illustration of the drive systems can, therefore, be omit-
ted.

As clearly understood from FIG. 3, the slider
inserting apparatus 1 is integrally provided with the chain
reversing apparatus 3. It may of course be possible to
interlock or couple the top stop applving apparatus 4 and
the chain reversing apparatus 3 on a path of feed of the
fastener chain C via a frame.

FIG. &4 diagrammatically illustrates the structure
and operation of the slider inserting apparatus at an ini-
tial stage of the slider inserting operation, and FIG. 5
diagrammatically shows a condition in which the fastener
chain C is passed through the slider inserting apparatus 1
and the chain reversing apparatus 3. Now a description will
be given of the slider inserting apparatus 1 and the chain
reversing device 3 with reference to FIGS. 1 - 5.

Designated by 10 is a support block having  sub-

————

This Sheet Has Been

LT R




"may be understood fromwhat the aforesaid two Japanese publications
i scl ose, the convéntional :sli der |n§erbtng appgratus and the top stop
ppl yi ng apparatus are di sposed-apart from one-another, and even when the
i der inserting operation-and+the tep stop applyi ng operation are
stantiallyASlshape and supporting thereon a lower part of
the slider inserting apparatus 1 and a lower part of the
chain reJ;rsing apparatus 4. The support block 10 is verti-
cally movable by the operation of a non-illustrated cylinder
actuator. The slider inserting apparatus 1 includes a pair
of upper and lower slider heolders 11 and 12 disposed in
vertical alignment across the feed path of the fastener
chains C.
The upper slider holder 11 is vertically and recip-
rocally movable, by the operation of a non-illustrated
cylinder actuator, between the same plane as that of the
feed path of the fastener chain C and a standby position
upwardly spaced from the plane. The upper slider holder
11 has in its underside a stepped support surface 1lla
which is engageable with the back and the rear end of a
flange portion S-1 of the slider S for supporting the
. flange portion S-1, and a rear end supporting portion
11a-1 having an element guide groove 1la-2 for guiding a
pair of rows of coupling elements of the fastener chain C
along the feed path of the fastener chain C.
The lower slider holder 12 is supported by the

support block 10 and includes a first holder portion 12a and

a second holder portion 12b which are disposed respectively
on the forward and rearward sides (i.e., the downstream and

upstream sides) of a pull space or chamber A which is

—_————
e ————
e ———
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hi eved conti nuously,

¥E two i ndependent|y operabl e appara- tus are enpl oyed.
n the case of the concealed slide fasten-- ers,-ithe top stop application

-¢an only be achi eved-after bhe rows of- coupllng elenents are reversed or

bvert urned about the respecblve Ionglbudlnal

flange portion S-1,

from the opposite sides.

‘in the support block 10.

—
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12b for receiving therein a pull S-3 of the slider S.

the upper and lower slider holders 11,

tape edges by passing the fas-

defined between the first and second holder portions 12a,

The

first holder portion 12a is pivotally connected at its

lower end to the support block 10 and has a contact surface
12a-1 closely contacting with the front surface and the
fore-end of a guide post $-2 of the slider S, and an unlock-
ing portion (unlocking surface) 12a-2 closely contacting with
a locking pawl S-4 to release the latter from interlocking
engagement with the coupling elements when the contact
surface 12a-1 and the front surface and the fore-end of

the slider guide post S-4 closely contact with each other.
The second holder portion 12b has a pair of laterally
spaced, left and right first contact surfaces 12b-1 closely
contacting with the left and right front surfaces of the
respectively, to support the flange
portion S-1 from the bottom, and a pair of laterally spaced,
‘ieft'and right second contact surfaces 12b-2 closely
contacting with the left and right side surfaces of the
flange portion S-1 for supporting the flange portion S-1
The second holder portion 12b

is supported by the support block 10 and vertically movable

When the slider S is held by

12 and threaded

over the fastener chain C, the second holder portion 12b

is lowered by the operation of a non-illustrated cylinder




3
ner chain through a.chain reversing apparatus, used exclu- sively for the
0-cal l ed "chain revetsing™ aperatior, as shown -in Japanese Pat ent
ubl i cation No. 59-33364. Thus, regarding the top stop application, the
astener chain for the coriceal ed slide f-astener- requires one additional
rocessing

actuator and hence is disengaged from the slider S. In the
illustrated embodiment, a chain guide member 12c having a
support surface 12c disposed centrally between the left and
right first contact surfaces 12b-1 for supporting thereon
the concealed fastener chain C from the bottom (front side)
is fixedly supported by the support block 10.

The chain-reversing lower guide 32 of the chain
reversing apparatus 3 is pivotally connected at its lower
end to the support block 10 together with the lower slider
holder 12. To this end, in the case of the illustrated
embodiment, the chain-reversing upper guide 31 disposed
above the feed path of the fastener chain C is connected to
the upper slider holder 11 via a support member, not shown.

The chain-reversing upper and lower guides 31, 32
have respective structures best shown in FIGS. 3 and 6(A) -
6(E). More specifically, the chain~reversing upper and
lower guides 31, 32 have confronting surfaces which are so
profiled as to provide a pair of confronting stringer guide
surfaces 3la, 32a cooperative with each other to guide the
left and right fastener stringers C-1. The stringer guide"
surfaces 31la, 32a respectively have formed therein a pair
of laterally spaced element-reversing grooves 31b; 32b
co~active with the rows of coupling elements E to reverse
or unfold the folded inner longitudinal edge portions C-2

of the fastenerstringers C-~1. The element-receiving
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- step as conpared with the general fastener chain. Further-

2
I A '

-ns - -

grooves 31b, 32b in each pair are symmetrical with each
other about its longitudinal center line of the correspond-
ing stringer guide surface 3la, 32a. The lower stringer
guide surface 32a is a guide passage having a width increas-
ing progressively toward the direction of movement of the
fastener chain C. Likewise, the upper stringer guide
surface 32b is formed with a guide passage having a width
increasing progressively toward the direction of movement
of the fastener chain C, in conformity with a configuration
of the lower element-reversing grooves 3Zb.

The left and right element-reversing grooves 31b
(only one being shown) formed in the chain-reversing upper
guide 31 each have an upwardly curving arcuate inner periph-
eral wall 31b', as shown in FIGS. 6(A) - 6(E). The
element-reversing grooves 31b extend convergently toward
each other in a direction from the inlet side toward the
outlet side of the grooves 31b (i.e., in the direction of
feed of the fastener chain C). Accordingly, at the inlet
side, the arcuate inner peripheral wall 31b' of each ele-
ment-reversing groove 31b comes into contact with the leg-
side end E-1 of each individual coupling element E, as shown
in FIG. 6(A). As the fastener chain C advances progressive-
ly toward the outlet side, the coupling element row E is
gradually raised or tilted upwardly and inwardly and then

tilted downwardly and inwardly, as shown in FIGS. 6(B) -
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fe, in the case of the continuous fastener chajn, various processing
& ati ons require high positioning accuracy and jrust be perforned

csf ectively at el ement-free portions, so it has-been al nost inpossible
g etofore to achieve the sii~der inserts ng-operatiomr and the top stop
appl ying operation on a

6(D). And at the outlet side of the element-reversing

groove 31b, the folded longitudinal tape edge C-2 is com-—

pletely reversed or turned inside out together with the

coupling elements supported thereon, as shown in FIG. 6(E).

The elemént-reversing grooves 32b of the chain-reversing

lower guide 32, which are disposed below the pair of upper
element-reversing grooves 31b, are separated by a central

groove 32c, as shown in FIG. 3. The width of the element-
reversing grooves 32b is determined such that the fastener

tapes T of the fastener chain C can be advanced through

the chain reversing apparatus 3 while they are continuously
gripped with an appropriate force between the lower stringer

guide surface 32a and the upper stringer guide surface 3la,

and when the coupling element row E is reversed, each of

the reversed elements E is brought into contact with a

side wall of the element-reversing groove 32b at the
_coupling head-side end E-2.

The slider inserting apparatus 1 and the chain
reversing apparatus 3 of the foregoing construction operate
as follows.

After the fastener chain C is cut or severed by the

chain cutting apparatus 4, the fastener tapes T are gripped
by a pair of left and right first grippers 51 (FIG. 1),
described later, at a leading end of the fastener chain C

and pulled forwardly by the first grippers 51. When the
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ngl e finishing machi ne. SUMVARY OF THE | NVENTION Wth the foregoing
awbacks of the prior*art Inwview, it:is-:an oquct of the present

qide fastener, which ts _: : -

- = - Tea - ~e

gripped leading end of the fastener chain C arrives at a
predetermined position on an installation side of the slider
inserting apparatus 1 and the chain reversing apparatus 3,
the first grippers 51 are temporarily stopped. In this
instance, the first and second holder portions 12a, 12b of
the slider inserting apparatus 1 support on their upper
surfaces a slider which is supplied from a slider supplying
apparatus, not shown. The slider supplying apparatus may be
one shown in Japanese Patent Publication No. 63-40090.

Now description will be given of a manner in which
the slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the upper surfaces of ‘the
first and second holder portions 12a, 12b. Before being
supplied with the slider, the first holder portion 12a is
disposed in a horizontal posifion indicated by two-dot chain
lines shown in FIG. 4. The slider S is supported onto the
second holder portion 12b with the flange portion S-1 sup-
ported on the left and right first contact surfaces 12b-

1 and the left and right second contact surfaces 12b—2 .
Substantially at the same time as the'completion of
contact between the slider S and the second holder por-
tion 12b, a non-illustrated cylinder actuator:operates to
turn the first holder portion 12a upwardly into an upright
position indicated by the solid lines in FIG. 4. During

this angular movement of the first holder portion 12a, the
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g}nple in construction and capabl e of reducing the nunber of actuating
fnechani sns, and a fastener f+ni shing apparat us fof. conceal ed slide
fasteners, which is integrally connected with the.slider inserting
apparatus into a single-machinte and capabl £.0f continuously applying top
stops to a fastener

contact surface 12a-1 comes into abutment with the front

surface and the fore-end of the guide post S-2 of the slider

S to thegeby support thereon the guide post S~2. Simultane-
ously with this abutting engagement, the unlocking portion
12a-2 pulls down the locking pawl S-4 of the slider S to
release the locking pawl S-4 from interlocking engagement
with the coupling elements E, thereby allowing the fastener
chain C to move through a guide channel defined in the
slider S. In the illustrated embodiment, in unison with the
upward rotation of the first holder portion 12a, the chain-
reversing lower guide 32 turns upwardly into an upright
position in which the stringer guide surface 32a lies in a
horizontal plane.

Then, the lower slider holder 12 is moved upwardly
by the operation of the non-illustrated cylinder actuator
until it reaches a plane including the feed path of the

fastener chain C. At the same time, the upper holder 11 and
the chain-reversing upper guidg 31 are lowered by the opera-
tion of the non-illustrated cylinder actuator, so that the
left and right fastener stringers C-1, C-1 while being
gripped by the first grippers 51 are lightly gripped by and
between the upper and lower slider holders 11, 12, and also
between the chain-reversing upper and lower guides 31, 32.
In this instance, the slider S is disposed centrally between

the left and right stringers S-1 gripped by the correspond-
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ain. According to the present invention, an apparatus for inserting a
lider for a concealed sllde f ast ener - rnckudes an- upper slider hol der
avi ng a cont act sur f ace contaet1ng the back and- the rear end of a flange
ortion of the slider, and -=- = ree en- e a

gripped leading end of the fastener chain C arrives at a
predetermined position on an installation side of the slider
inserting apparatus 1 and the chain reversing apparatus 3,
the first grippers 51 are temporarily stopped. In this
instance, the first and second holder portions 12a, 12b of
the slider inserting apparatus 1 support on their upper
surfaces a slider which is supplied from a slider supplying
apparatus, not shown. The slider supplying apparatus may be
one shown in Japanese Patent Publication No. 63-40090.

r Now description will be given of a manner in which
the slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the upper surfaces of the
first and second holder portions 12a, 12b. Before being
supplied with the slider; the first holder portion 12a is
disposed in a horizontal position indicated by two-dot chain
lines shown in FIG. 4. The slider S is supported onto the
second holder portion 12b with the flange portion S-1 sup-
ported on the left and right first contact surfaces 12b-

’ 1 and the left and right second contact surfaces 12b-2 .

Substantially at the same time as the completion of

contact between the slider S and the second holder por-
tion 12b, a non-illustrated cylinder actuator operates to
turn the first holder portion 12a upwardly into an upright
position indicated by the solid lines in FIG. 4. During

this angular movement of the first holder portion 12a, the
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gt ower slider hol der disposed directly below the upper slider hol der and
®2ving a contact surface closely contagting, at "redst, the front surface

fand the fore-end of a guide post:.of the slider tolsupport thereon the guide
bpost, the |ower slider -hol det. being vertically nopvable when the slider is
i nserted

contact surface 12a-1 comes into abutment with the front
surface and the fore-end of the guide post S-2 of the slider
S to thegeby support thereon the guide post S-2. Simultane-
ously with this abutting engagement, the unlocking portion
12a-2 pulls down the locking pawl S-4 of the slider S to
release the locking pawl S-4 from interlocking engagement
with the coupling elements E, thereby allowing the fastener
chain C to move through a guide channel defined in the
slider S. 1In the illustrated embodiment, in unison with the
upward rotation of the first holder portion 12a, the chain-
reversing lower guide 32 turns upwardly into an upright
position in which the stringer guide surface 32a 1lies in a
horizontal plane.

Then, the lower slider holder 12 is moved upwardly
by the operation of the non-illustrated cylinder actuator
until it reaches a plane including the feed path of the

fastener chain C. At the same time, the upper holder 11 and
the chain-reversing upper guide 31 are lowered by the opera-

tion of the non-illustrated cylinder actuator, so that the

L ies g}

left and right fastener stringers C-1, C-1 while being

o f oS
L 4

gripped by the first grippers 51 are lightly gripped by and

AT

between the upper and lower slider holders 11, 12, and also
between the chain-reversing upper and lower guides 31, 32.
In this instance, the slider S is disposed centrally between

the left and right stringers S-1 gripped by the correspond-
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o a fastener chain. The lower slider_ holder includes a first hol der
hortion and a second hol-der portlon respect1ve|y d1sposed forwardly and
irearwardly of a pull chamber which is defined between the first and second
ihol der portions for rece|V|ng“1here|n a-puid- of the slider. The first
éholder portion

ing first grippers 51 while it is held between the upper and
lower slider holders 11, 12, as shown in FIG. 5, with the
locking péwl S-4 raised into a releasing position, and with
a pull S-3 received in a vertically suspended condition
within the pull chamber 4 defined between the first and
second holder portions 12a and 12b. The leading ends of the
respective stringers S-1 are guided between the confronting
stringer guide surfaces 3la, 32a of the chain-reversing

upper and lower guides 31, 32.

Then, the non-illustrated cylinder actuator oper-
ates to lower the second holder portion 12b, thereby freeing
the downwardly facing front surface of the flange portion
S-1 of the slider S to enable the tapes T of the fastener
chain C to move through the guide channel defined in the
slider S. Before the fastener chain C is threaded through
the guide channel of the slider §, the coupling element rows

E are guided in the element guide groove lla-2 in the rear.
The coupling element rows E, as they are moved through the
stepped supporting surface 1lla at the outlet of the element
guide groove 1la-2, are smoothly and reliably threaded inte
the guide channel of the slider S. In this instance, the
slider S is kept immovable partly because the downwardly
facing front surface and the fore-end of the guide post S-2
are firmly retained on the contact surface 12a-1 of the

first holder portion 12a, with the locking pawl S-4 held in
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S a contact surface contacting the front surface and the fore-end of the
ui de post for supportrng t he gui de post -and an’ unlocklng surface

Eont acting a | ocking pawl of :the-slider to release-{he | ocki ng paw from
nt erl ocki ng engagenent-with- coupllng -ekenments of- the fastener chain when

he

the releasing position by the first holder portion 12a of
the lower slider holder 12, and partly because the back of
the flange portion S-1 is stably supported by the stepped
supporting surface 1la of the upper slider holder 11.

As the fastener chain C is moved through the slider
S while being kept immovable, the two rows of coupling
elements E are disengaged by the slider S. The rows of
coupling elements E are then introduced into the chain-

reversing apparatus 3. The coupling element rows E, as they

|

;

y are moved through the apparatus 3, are reversed and the

: folded tape edges C-2 are completely unfolded, as shown in
f FIGS. 6(A) - 6(E). More specifically, the two coupling

3 element rows E are advanced through the element-reversing
grooves 31b, 32b formed in the chain-reversing upper and

lower guides 31, 32. During that time, at an inlet portion

of each of the element-reversing grooves 31b, 32b, the leg-

; side end of each of the coupling elements E is guided and
‘J brought into contact with the arcuate inner peripheral wall
h 31b', as shown in FIG. 6(A). As the coupling element row E

is advanced toward the outlet side of the element-reversing
grooves 31b, 32b, it is raised gradually, then turned upwardly
and inwardly, and subsequently tilted downwardly and inwardly,

as shown in FIGS, 6(B), 6(C) and 6(D). As approaching the

outlet side of the element-reversing grooves 3la, 32b, the

folded longitudinal tape edge C-2 is completely reversed
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gact surface of the first holder portion contacts with the front surface
I the fore-end of the-guide pbst. The: second hofdér portion has a contact

“ﬁ'face contacting the firont sulflace of:the fl.ange: portion for supporting
he flange portion, the second hdl der pprtixan beiny nbvable in a

or turned inside out together with the coupling elements E
supported thereon, as shown in FIG. 6(E).

FIG. 3 also illustrates an essential portion of the
top stop applying apparatus 4. In the illustrated embedi-~
ment, top stops TS to be provided on the respective fastener
tapes T are formed from a thermoplastic synthetic resin, so
that the top stop applying apparatus 4 is composed of a
conventional ultrasonic welder. As will be described in
brief with reference to FIG. 3, the ultrasonic welder 4
includes fﬂhltrasonic horn 41 disposed above the left and
right stringers C-1 and vertically reciprocally movable by
the operation of a non-illustrated cylinder actuator to
attach by fusing two blank strips TS' of thermoplastic syn-
thetic resin to the corresponding stringers C-1 at a border

between the coupling element row E and an element-free space

25
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portion. Designated by 42 is an anvil disposed below the
ultrasonic horn 41 for supporting the left and right string-
ers C-1. The anvil 42 is vertically movable in synchronism

with vertical movement of the ultrasonic horn 41. The top

N i, .
Ry ‘am cugt Weab ) e ¥y

stop applying apparatus 4 should by no means be limited to
the ultrasonic welder in the illustrated embodiment. For
instance, if the top stops to be attached are made of metal,
an ordinary top stop applying apparatus composed of a punch

and a die should prefeﬁably be used.

Referring back ‘to FIGS. 1 and 2, there is shown an
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soction away fromthe slider when the sllder S held bet ween t he upper
| ower slider holders. -- - .

“ -
- -
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example of the fastener product discharging means or appara-

RSP TRy I

tus 5 which is disposed~downstream of the top stop applying
apparatus 4 for achieving various tasks, such as feeding and
positioning of the fastener chain C, spreading of the left
and right stringers C-1, and discharging of the slide fas-~

tener products. As previously mentioned, the fastener

4ueh Spa fifne SRS R AR

product discharging apparatus 5 comprises the pair of first

grippers 51 and the pair of second grippers 52. Both

- grippers 51, S2tgenerally known in construction and have
[ nothing to add/t;; peculiarity to the present invention in
terms of the construction. However, they are designed to
operate in a predetermined mode and at a timing peculiar to
the present invention, in accordance with the instructions
supplied from a control unit {not shown).

The first grippers 51 are disposed on opposite
sides of the feed path of the fastener chain C and aligned

with each other in a direction normal to the feed path.

They are movable in the same manner with respect to the

‘ fastener chain C. More specifically, the first grippers 51
grip the fastener chain C from the transverse direction
thereof at an end which has been cut by the cutting appara-
tus 2 across the element-free space portion. Then, they
move on the opposite sides of the slider inserting apparatus
1 in the direction of movement of the fastener chain C.

When the first grippers 51 pass over the working region of
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Ahe slider inserting apparatus may preferably be used in conbination
' a fastener finishing machiine for a con- ceal-ed: slide fastener, in

i nstance the fastener flnlshlng nachlne pfeﬁerably i ncludes a chain
i ng devi ce di sposed: . - . .

in a
the slider inserting apparatus 1, they start moving laterally
outward direction to spread apart the left and right stringers
while continuing advancing movement in the same direction as

the direction of movement of the fastener chain C. They

are stopped when predetermined portions of the respective
stringers C-1 arrive at the corresponding top stop applying
positions on the top stop applying apparatus 4. Then the
first grippers 51 release the stringers C-1.

At this moment, the second grippers 52 start
’ moving toward the cut ends (leading ends) of the left and
right stringers C-1. Concurrently with the releasing
operation of the first grippers 51, the second grippers 52
grip the cut ends of the stringers C-1 from the direction
parallel to the movement of the fastener chain C. When top
stop application completes at the top stop applying apparatus
4, the upper and lower slider holders 11, 12 of the slider
inserting apparatus 1, the chain-reversing upper and lower

guides 31, 32 of the chain reversing apparatus 3, and the

ultrasonic horn 41 and the anvil 42 of the top stop
1' applying apparatus 4 are moved in a direction away from
each other. At the same time, a cylinder actuator 52a
shown in FIGS. 1 and 2 is activated to extend its piston
rod to laterally spread apart the §econd grippers 52,
thereby removing the top stops TS attached to the stringers

C-1 and the stringers C-1 from the anvil 42. Then the

—_—
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Bner chain into p{edeternnned pr oduct |
Fatus di sposed adjaéent to lHe slider
stream si de t her eof ~and Gonpdsed of:,

fe upstream side of the slider |nsert|ng apparatus for cutting the

l-engt hs;. a chain reversing
inserting.apparatus on the

a Ghai n-reversi ng upper guide

second stoppers 52 further move forwards to discharge a
concealed slide fastener as a final product from the
fastener finishing machine.

Subsequent to the discharge of the finished con-
cealed slide fastener described above, a non-illustrated
feed unit advances the fastener chain C by a distance which
is equal to the length of a concealed slide fastener to be
produced in a next run of the fastener finishing machine. In
the course of the chain supplying operation, the tapes of
the fastener chain C are gripped by the first grippers 51 at
the leading end (cut end) of the fastener chain C and fed
forward by the first grippers 51. The foregoing sequence of
operations may be repeated to automatically produce a
desired number of concealed slide fasteners.

As 1s apparent from the foregoing description,
according to the slider inserting apparatus, a slider having
‘a unique structure due to its use with a concealed slide
fastener can be held reliably and stably, so that a con-~
cealed slide fastener chain can be threaded smoothly through
the slider. By use of a chain reversing apparatus which is
structurally and operationally linked with the slider
inserting apparatus, a top stop applying operation, which has
heretofore required /agdditional processing step achieved by

a different apparatus, can be achieved on a single fastener

finishing machine substantially at the same time as the
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5 laterally spaced el ement-reversing grooves and a chai n-reversing
r guide having a -pakr L-eLenent-Lé \.ér si ng ‘grooves, a top stop

yi ng apparatus di spesed on t-Ae dowistream sidé of -the chain reversing
: and a fastener product di sclargé means “for positioning a pair of

slider inserting operation. The fastener finishing machine
when incorporated in a conventional concealed slide fastener
manufacturing system wiLi ensure a fully automated produc-
tion of the concealed slide fasteners.

Obviously, various minor changes and modifications
of the present invention are possible in the light of the
above teaching. It is therefore to be understood that
within the scope of the appended claims the invention may be

practiced otherwise than as specifically described.
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ener stringers of the fastener chain relative to the top stop applying it
I ce and di scharging:a fasténer praduct..with tap stops attached theret

&%t he downstream si de: of the-fasteneif finishingimachi ne. Thus, a concqé? d
sP de fastener as a Tihnal rroduct can be.Successful .y produced.

DR 0

1. An apparatus for inserting a slider (S) for a

CLAIMS:

concealed slide fastener, comprising:

an upper slider holder (11) having a contact surface

(11a) closely contacting with the back and the rear end

of a flange portion (S-1) of the slider (S), and a lower
slider holder (12) disposed directly below said upper slider
holder (11) and having a contact surface (12a-1) closely

contacting with, at least, the front surface and the fore-

end of a guide post (S-2) of the slider (S) to support ;
thereon the guide post (S-2), said lower slider holder (12)
being vertically movable when the slider (S) is inserted
into a fastener chain (C);

said lower slider holder (12) including a first
holder portion (12a) and a second holder portion (12b)
respectively disposed forwardly and rearwardly of a pull
chamber (A) which is defined between said first and second
holder portions (12a, 12b) for receiving therein a pull
(S-3) of the slider (S);

said first holder portion (12a) having a contact
surface (12a-1) closely contacting with the front surface
and the fore-end of the guide post (S-2) for supporting the
guide post (S-2), and an unlocking surface (12a-2) closely
contacting with a locking pawl (S-4) of the slider (S) to

release the locking pawl (S-4) from interlocking engagement
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ferably,

the first hol der, portion is pivotal |y novabl e about its |ower

and after the second hal der. port1on-contaet9 mAt surface of
fl ange portion of the sl:i der; the first holder por , ’WH’ H !P
ed upwardly to contact the front surf ace and-t he -f i de

with coupling elements of the fastener chain (C) when
said contact surface (12a-1) of said first holder portion
(12a) and the front surface and the fore-end of the guide
post (5-2) closely contact with each other; and

said second holder portion (12b) having a contact
surface {12b-1) closely contacting with the front surface of
the flange portion (S-1) for supporting the flange portion
(8-1), said second holder portion (12b) being movable in a
direction away from the slider (S) when the slider (S) is
held between said upper and second slider holders (11, 12).

2. An apparatus according to claim 1, wherein said
first holder portion (12a) is pivotally movable about its
lower end, and after said second holder portion (12b) closely
contacts with the front surface of the flange portion
(5-1) of the slider (S), said first holder portion (12a)
is pivotally moved upwardly to closely contact with the
front surface and the fore-end of the guide post (S-2)
and simultaneously unlock the locking pawl (S-4) of the
slider (S).

3. An apparatus according to claim 1, wherein said
second holder portion (12b) is independently movable down-
wardly away from the slider (S) while the slider (S) is held
between said upper and.lower slider holders (11, 12).

4. A fastener finishing machine for finishing a

concealed slide fastener and including the slider inserting
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angg@si mul t aneously unl ock the | ocking pawl of the slider.
of the invention, the setoid hol def portion’is- mdependenﬂl]nﬂ

and §l ower

.

In a preferred

wardly away fromthe slider-while the slider is-held
slider hol ders. The:fasiener - jproduct drscharge

apparatus (1) of claim 1, said fastener finishing machine
comprising: a chain cutting device (2) disposed on the
upstream side of said slider inserting apparatus.(l) for
cutting the fastener chain (C) into predetermined product
lengths; a chain reversing apparatus (3) disposed adjacent
to said slider inserting apparatus (1) on the downstream
side thereof and composed of a chain-reversing upper

guide (31) including a pair of laterally spaced element-
reversing grooves (31b) and a chain-reversing lower guide
(32) having a pair of element-reversing grooves (32b); a top
stop applying apparatus (4) disposed on the downstream side
of said chain reversing apparatus (3); and fastener product
discharge means (5) for positioning a pair of fastener
stringers (C-1) of the fastener chain (C) relative to said
top stop applying device (4) and discharging a fastener
product with top stops (TS) attached thereto to the down-
stream side of said fastener finishing machine.

5. A fastener finishing machine according to claim

4, wherein said fastener product discharge means (5)
includes a pair of first grippers (51) for gripping the pair
of fastener stringers (C-1), respectively, at a leading end
of the fastener chain (C) from a first direction normal to a
path of feed of the fastener chain (C), and a pair of second
grippers (52) for gripping the fastener stringers (C-1),

respectively, at the leading end of the fastener chain (C)

\\'\“ —
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ides a pair of first grippers for gripping the pair of fastener
ngers, respectively, at:a:cut end:of.the f.astener
ction norma

" rst
to apath of - -feed of :the fastener mnmlg "Igm‘ml

ind grippers for gripping the fastener strlngers eS| ec he
it§end of the fastener

from a second direction parallel to the feed path of the
fastener chain (C) when said first grippers (51) release
the leading end of the fastener chain (C), said first and
second grippers (51, 52) being reciprocally movable in said

first and second directions, respectively.
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BE-{ r om a second direction paraLIeI

when the first gr1ppers release t he Leadlng end of the fastener
the first and second grlppe¥s bel ng reC|procaIIy novabl e in the

and second directi-ons, -fespectively. ... ~-

0O 0O 0

ABSTRACT
SLIDER INSERTING APPARATUS FOR FOR CONCEALED SLIDE FASTENER
AND CONCEALED SLIDE-FASTENER FINISHING MACHINE

A slider inserting apparatus (1) is constructed such
that before a concealed fastener chain (C) is threaded
through a slider (S), the front and-back and the rear end of
a flange portion (S-1) and the front surface and the fore-
end of a guide post (S-2) are held between a pair of upper
and lower slider holders (11, 12) with a locking pawl (S-4)
held in a releasing position. With the insertion of the
fastener chain, the front surface of the flange portion
(S-1) is freed from engagement with the lower holder (12)
to enable passage of the fastener chain (C) through the
slider (S). The slider (S) is still held from three different
directions by the holders (11, 12) so that in spite of a

unique or odd shape of the slider (S), the fastener chain

(C) can smoothly be threaded through the slider (S). The

slider inserting apparatus (1) is preferébly combined

with a chain-reversing apparatus (3) having element-revers-
ing grooves (31b, 32b), in which instance the top stop
applying process and the slider inserting process can be
carried out continuously on one and the same process-—

ing machine.

(FIGURE 3)
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nstance the slider is held on the second hol der portion with a flange
on supported on a cantatt sutfdce of tlHe second Tal der portion.
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een the slider flange portion and the second hol der portion, the
i=hol der portion and the chain-reversi.-ng lower_-guide are turned

dly into respective dpright pgositions. W-th this angul ar novenent of
irst holder portion, the cantact surflace-is brought; into abutnment with
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¥

FIG. 3
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g ace and the fore-end of the guide post of the slider to support
-Si mul taneously with thits abuttiing engagenent, the

f'he gui de post .
portion pulls-dewn the:- Iocklng paw of the sli.der to release the
,pamd fron1|nterlock4ng engagenent W th-the cqupliing el enents,
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¥y al l owi ng the fastener chain to nove through a quide channel defined
¢ slider. Then, the lower stider holder ahd t he “ehai_n-reversi ng | oner
are noved upwardl y-unti l therr-arrlval at the -same :pl ane with that of

bed path of the fastener chaln - il ama - -
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_gonfronting stringer guide surfaces of the chain-reversing upper and |ower

,-'domnmardly facing front surface of the flange portion of_the.slider,

t he second hol der portion is |lowered to expose or free the
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TIILE OF THE INVENTION
SLIDER INSERTING APPARATUS FOR CONCEALED SLIDE FASTENER AND
CONCEALED SLIDE FASTENER FINISHING MACHINE
BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates fo an apparatus for
inserting sliders successively into a concealed slide fas-
tener chain fed continuously, and also to a concealed
slide-fastener finishing machine for applying top end stops
to the fastener chain simultaneously with the insertion of
the slider by the slider inserting apparatus.

2. Description of the Prior Art:

Although the slider inserting apparatus used exclusively
‘for sliders for concealed slide fasteners are known, they
are, less in number than those used for sliders for general
slide fasteners due to their structural complexity induced
by the unique shape and configuration of the slider and
fastener chain such as shown here in FIGS." 7 and 8. Parti-
cularly, as regards automatic slider insefting apparatus
of the so-called "forward insertion” type in which a con-

/an Y
engaged or coupled

cealed fastener chain is threaded in
condition into the mouth of a slider and withdrawn from
the opposite wider mouth of the slider in a disengaged or
'separated condition, it is rare to see a prior proposal

other than one disclosed in Japanese Patent Publication No.
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t herreby enabling the tapes to nove through the guide channel in the slider.
Before the fastener chain is threaded into the guide channel..of .the slider,

LN S

the coupling elenent rows are guided in an el enent gU|d&fppﬂrwqg|f@gn$d in

the rear end supporting portion of the upper slider hqgl def—FHie-mms

29 NGV 198

63-40090.

The slider inserting apparatus disclosed in this
Japanese publication includes a pull guide having a pull
groove for receiving therein a pull of the slider. The pull
guide is movable from a lower side of a fastener chain to an
upper side through the gap between two fastener tapes at an
element-free space portion, so as to receive the pull of the
slider which has already been held by a pair of slider
holders on the upper side of the fastener chain, with the
pull suspended vertically downwardly. The pull guide and
the slider holders are attached to a common frame so that
when the pull guide is lowered, the slider holders concur-
rently move downwards, thus enabling the pull to move
through the fastener chain from the other side to the one
side without interference with the fastener tapes.

After passing through the slider inserting appara-

. tiis, the fastener chain moves into a top stop applying

station in which the folded inner longitudinal edge portions
of the fastener tapes each carrying thereon a row of cou-
pling elements are unfolded by reversing them by a spreading
plate, and while keeping this unfolded condiﬁion of the tape
edges, top end stops are attached to the rgspective fastener
tape by fusing that part of the coupling elements located
adjacent to one end of the element-free portion, in such a

manner as disclosed in Japanese Patent Publication No. 59-
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conIing el ement rows, as they are noved through a stepped supporting

surface formed at the outlet of the el ement guide portiron;-ar

the slider

I's kept

33364.
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sfeliably threaded into tile guide channel of the slider.gigjfﬁfj
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The fastener chain is then cut into individual

product lengths to produce finished concealed slide fasteners

-

in succession.

The slider inserting apparatus disclosed in Japa-

nese Patent Publication No. 64-40090 has many movable parts

or members vertically reciprocated by cylinder actuators,

such as a rod member vertically reciprocated by a cylinder

actuator for releasing a locking pawl of the slider from the

coupling elements, and a group of members driven by cylin-

der actuators to vertically reciprocate in a complicated

manner at different timing to hold the slider.

With this

arrangement, the disclosed slider inserting apparatus is

rendered complicated in construction and requires a labori-

ous and time-consuming design work to construct a control

program for cohtrolling operation of the individual cylinder

actuators.

As may be understood from what the aforesaid two

Japanese publications disclose, the conventional slider

inserting apparatus and the top stop applying apparatus are

disposed apart from one another, and even when the slider

inserting operation and the top stop applying operation are

achieved continuously, two independently operable apparatus

are employed.

In the case of the concealed slide fasteners,

the top stop application can only be achieved after the rows

of coupling elements are reversed or overturned about the
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i movabl e partly because the downwardly facing front surface and the
fore-end of the guide post are firmly retained on the fitrst hol.der portion,

with the locking pawl held in the REPLACEMENT SEEET
o S
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respective longitudinal tape edges by passing the fastener
chain through a chain reversing apparatus used exclusively
for the sg:called "chain reversing" operation, as shown in
Japanese Patent Publication No. 59-33364. Thus, regarding
the top stop application, the fastener chain for the con-
cealed slide fastener requires one additional processing
step as compared to the general fastener chain. Further-
more, in the case of the continuous fastener chain, various
processing operations require high positioning accuracy and
must be performed effectively are effected at element-free
portions, it has been almost impossible heretofore to
achieve the slider inserting operation and the top stop
applying operation on a single finishing machine.
SUMMARY OF THE INVENTION

With the foregoing drawbacks of the prior art in

view, it is'an object of the present invention to provide an
. apparatus for inserting a slider for concealed slide fastener,
which is simple in construction and capable of reducing
the number of actuating mechanisms, and a fastener finishing
apparatus for concealed slide fasteners, which is integrally
connected with the slider inserting apparatus,into a single
machine and capable of continuously applying top stops to a
fastener chain.
According to thé present invention, an apparatus

for inserting a slider for a concealed slide fastener in-
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rel'easing position, and partly because the back of the flange portion is

Stably supported by the upper slider holder. As the fasten Lmeha+n~1s~ﬁﬁved

17

t hrough the slider, the two rows of coupling elenents are %ﬂh@é@éd'

slider. The rows of coupling elements are then introduced |n{otThe"

bt syt v, 1454
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cludes an upper slider holder having a contact surface
closely contacting with the back and the rear end of a
flange portion of the slider, and a lower slider holder
disposed directly below the upper slider holder and having
a contact surface closely contacting with, at least, the
front surface and the fore-end of a guide post of the
slider to support thereon the guide post, the lower
slider holder being vertically movable when the slider
is inserted into a fastener chain. The lower slider holder
includes a first holder portion and a second holder portion
respectivcl} disposed forwardly and rearwardly of a pull
chamber which is defined between the first and second
holder portions for recejving therein a pull of the slider.
The first holder portion has a contact surface closely
contacting with the front surface and the fore-end of the
guide post for supportiﬁé the guide post, and an unlocking
~ surface closely contacting with a locking pavl of the
slider to release the iocking pawl from interlocking engage-
ment with coupling elements of the fastener chain when
the contact surface the first holder portion and the front
surface and the fore-end of the guide post closely contact-
ing with each other. The second holder portion has a
contact surface closely contacting with the front surface
of the flange portion for supporting the flange portion,

the secondholder portion being movable in a direction

o g iy AT
e e

This Sheet Has Been Repla \:;: IS gm T ﬂ% Btk LMJ
1

T

‘ivi

,__,,._......,_.w.....

vty e




3

chai n-reversing apparatus. The coupling element rows, as they nove through

the chain-reversing apparatus, are guided by and along el enent-reversing

grooves formed in the chain-reversing upper and |ower ¢ 'QﬁﬁAgwﬂw'
i

tinme, at the inlet, the | eg-side end of each of the cou

away from the slider when the slider is held between the
ﬁpper and second slider holders.
fgé slider inserting apparatus may preferably be
used in combination ;ith a fastener finishing wmachine for
concealed slide fastener, in which instance the fastener
finishing machine preferably includes a chain cutting device
disposed on the upstream side of the slider inserting appa-
ratus for cutting the fastener chain into predetermined
product lengths, a chain reversing apparatus disposed adja-
cent to the slider inserting apparatus on the downstream
side thereof and composed of a chain-reversing upper guide
including a pair of laterally spaced element-reversing
grooves and a chain-reversing lower guide having a pair of
" element-reversing grooves, a top stop applying apparatus
disposed on the downs;;eam side oflthe chain reversing
apparatus, and fastener product discharge means for posi-
_tioning a pair of fastener stringers of the fastener chain
relative to the top stop applying device and discharging a
fastener product with top stops attached thereto to the
downstream side of the fastener finishing machine. The
thus constructed fastener finishing machine is able to
produce a continuous fastener chain continuously into suc-
cession of finished concealed slide fastener of indivi-
dual product. lengths.

Preferably, the first holder portion is pivotally

———
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I s-brought into guided engagenent with the inner peripheral wall of the
el enent-reversing grooves. As each of the coupling elenewtuﬂg ﬂgﬁf@d ﬁ p@
toward the outlet side, it is turned gradually, and when ftreé W
outl et side, the folded |ongitudinal tape edge is conpletely reversed o]
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movable about its lower end, and after the second holder
portion closely contacts with the front surface of the
flange p;rtion of the slider, the first holder portion is
pivotally moved upwardly to closely contact with the front
surface and the fore-end of the guide post and simul-
taneously unlock the locking pawl of the slider. 1In a
preferred form of the invention, the second holder por-
tion is independently movable downwardly away from the
slider while the slider is held between the upper and
lower slider holders. The fastener produét discharge
means preferably includes a pair of first grippers for
gripping the pair of fastener stringers, respectively,
at 2 cut end of the fastener chain from a first direction
normal to a path of feed of the fastener chain, and a pair
of second grippers for gripping the fastener stringers,
respectively, at the cut end of the fastener chain from
. a second direction parallel to the feed path of the

fastener chain when the first grippers release the leading
end of the fastener chain, the first and second grippers
being reciprocally movable in the first and second direc-
tions, respectively.

Before a slider is supplied to the lower slider
holder, the first holder portion is disposed in a horizontal
position. 'Then the slider is supplied to the lower slide

holder, in which instance the slider is held on the second
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turned inside out together with the coupling el enents sup- ported t her eon.

Then,

whil e the inner tape edges are held in an unfolpgp@jk “qndltgon
the fastener chain is fed into the top stop applying appéraf L%Lﬂ‘VﬁICh
top stops are attached to the Pl

29 KO 1996

holder portion with a flange portion supported on a contact
surface of the second holder portion. Substantially at

the same time as the engagement between the slider flange
portion and the second holder portion, the first holder
portion and the chain-reversing lower guide are turned
upwardly into respective upright positioﬁs. With this
angular movement of the first holder portion, the contact
surface is brought into abutment with the front surface and
the fore-end of the guide post of the slider to support
thereon the guide post. Simultaneously with this abutting
engagement, the unlocking portion pulls down the locking pawl
of the slider to release the locking éawl from interlocking
engagement with the coupling elements, thereby allowing the

fastener chain to move through a guide channel defined in

. the slider.

Then, the lower slider holder and the chain-

reversing lower guide are moved upwardly until their arrival

at the same plane with that of the feed path of the fas-
tener chain. At the same time, the upper holder and the
chain-reversing upper guide are lowered, so that ﬁhe slide
fastener chain while being advanced is lightly gripped by
and between the upper and lower slider holders and also
between the chaiﬁ—reversing upper and lower guides. 1In
this instance, t?e slider is disposed centrally between

the left and right stringers gripped by a pair of gripping

This Sheet Has Been Replac
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respective tapes in a nmanner generally known per se. Sinul- taneously wt
this top stop applying operation, the cutting apparatusiogﬁg E§§H%§§ -

fastener chain at a predeter- mned position transversely dctdss ong =
el enent-free space portion. As a consequence of this cuéténg, a finished

con- | 29 NOV 1996 I

means, with the locking pawl raised into a releasing posi-
tion, and with a pull received in a vertically suspended
condition within the pull chamber defined between the

first and second holder portions. The leading ends of

the respective stringers are guided between the confront-
ing stringer guide surfaces of the chain-reversing upper
and lower guides. Then, the second holder portion is
lowered to expose or free the downwardly facing front sur-
face of the flange portion of the slider, thereby enabling
the tapes to move through the guide channel in the slider.
Before the fastener chain is threaded into the guide
channel of the slider, the coupling element rows are

guided in a element guide portion formed in the rear

end supporting portion of the upper slider holder. The
coupling element rows, ‘as théy'are moved'th}ough a stepped
supporting surface formed at the outlet of the element
.guide portion, are smoothly and reliably threaded into

the guide channel of the slider. In this instance, the
slider is kept immovable partly because the downwardly
facing front sﬁrface and the fore-end of the guide.post are
firmly retained on the first holder portion, with the lock-
ing pavl held in the releasing position, and partly because
the back of the flange portion is stably supported by the
upper slider holder.

As the fastener chain is moved through the slider,
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ceal ed slide fastener is produced and di scharged fron1Phe~LasLen3Lﬁm
finishing machine. The foregoing procedures may be re

be

successi vely produce a desired number of conceal ed slide™ fastehé%s;-?
above and ot her objects, features and advant ages of ] 29
'i ‘\U&a«J 1996
e
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the two rows of coupling elements are disengaged by the
slider. The rows of coupling elements are then introduced
into the chain-reversing apparatus. The coupling element
rows, as they move through the chain-reversing apparatus,
are guided by and along element-reversing grooves formed in
the chain-reversing upper and lower guides. During that
time, at the inlet, the leg-side end of each of the coupling
elements is brought into guided engagement with the inner
peripheral wall of the element-reversing grooves. As the
coupling element row is advanced toward the outlet side, it
is turned gradually, and when the coupling element row
reaches the outlet side, the folded longitudinal tape edge
is completely reversed or turned inside out together with
the coupllng elements supported thereon.

Then, while the inner tape edges are held in an
unfolded flat condition, the fastener chain is fed into the
_top stop applying apparatus, in which top stops are attached
to the respective tapes in a manner generally known per se.
Simultaneously with this top stop applying operation, the
cutting apparatus operates to cut the fastener chain at a
predetermined position transversely across one element-free
space portion. As a consequence of this cutting, a con-
cealed slide fastener is produced which fastener in turn is
discharged from the fastener finishing machine. The forego-

ing procedures may be repeated to successively produce a
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the present invention will becone manifest to those versed in the art upon

maki ng reference to the follow ng detail ed description aré-the-acconpanyi-ng
LAGONEG pRitat i

sheets of drawings in which a preferred structural enbodi At

the principles of the present invention is shown by way [off s

- 11 -
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desired number of concealed slide fasteners.

The above and other objects, features and advan-
tages of'ﬂﬁe present invention will become manifest to those
versed in the art upon making reference to the following
detailed description and the accompanying sheets of drawings
in which a preferred structural embodiment incorporating the
principles of the present invention is shown by way of
illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view showing the general
construction of a concealed slide-fastener finishing machine
embodying the present invention, with detailed illustration
of a fastener discharging device;

FIG. 2 is a view similar to FIG. 1, showing the
operation of the slider discharging device;

FIG. 3 is a perspective view, with parts cutaway
for clarity, showing main portions of a slider inserting
apparatus, a chain reversing apparatus, and a top stop
applying apparatus, respectively, of the concealed slide-
fastener finishing machine; ‘

FIG. 4 1is a diagrammaticil view illustrative of
the operation of the slider inserting apparatus;

| FIG. 5 is a side view of a main portion of the
slider inserting apparatus and the chain reversing apparatus,

showing a slider holding condition and a chain inserting

—
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position;

FIGS. 6(A) through 6(E) are schematic cross-
sectional views illustrative of the chain reversing opera-
tion achieved by the chain reversing apparatus;

FIG. 7 is a plan view of a slider as it is threaded
over a concealed sllde fastener chain; and '

FIG. 8 is a partial cross-sectional view taken
along line X - X in FIG. 7.

DETAILED DESCRIPTION

The present invention will be described below in
greater detail with reference to a preferred embodiment
illustrated in the accompanying drawinés. As previously
stated, the invention provides in one aspect an apparatus
for inserting a slider for a concealed slide fastener and,
in another aspect, a fastener finishing machine for finish-
ing the concealed slide fﬁstener. Since the slider insert-

.ing apparatus is incorporated_in the fastener finishing
apparatus, it appears that description of the fastener
finishing apparatus necessarily involves the description of
the slider inserting apparatus. Accordingly, the following
description will be directed to the fasténer finishing
apparatu;. ‘

As shown in FIGS. 1 and 2, a fastenef finishing
apparatus embodying the present invention for finishing a
concealed slide %astener includes a slider inserting appara-

—_—
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FIG 1 is a schematic plan view show ng the general construction of a
conceal ed slide-fastener finishing nmachi ne enbodyi ng the.present..invention,
with retailed illustration of a fastener discharging|dpvigeriiFIGSH2ZET S a
viewsimlar to FIG 1, showi ng the operation LA g
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tus 1 for the concealed slide fastener, a chain cutting
device 2 disposed on the upstream side of the slider insert-
ing appara;us 1 for cutting the fastener chain C into prede-
termined product lengths, a chain reversing apparatus 3 dis-
posed adjacent to the inserting apparatus 1 on the down-
stream thereof and composed of a chain-reversing upper

guide (described later) including a pair of element-
reversing grooves and a chain-reversing lower guide
(described later) having a pair of element-reversing
grooves, a top stop applying apparatus & disposed on the
downstream side of said chain reversing apparatus 3, and a
fastener product discharge means 5 for discharging a fas-
tener preduct with top stops attached thereto, to the down-
stream side of the fastener finishing machine. The chain
cutting ﬁevice 2 does not have any arrangement designed
particularly for the present invention. Rather, it is
constructed such that each time the continuous fastengr
chain C is advanced intermittently by a predetermine& length
measured by a length-measuring rtoller (not shown), a
predetermined positioning operation is carried out with
reference to an element-free space portion of the fastener
chain C, and upon completion of this positioqing, a cutter
of a conventional construction operates to cut or sever the
fastener chain C transversely.

FIG. 3 illustrates in perspective 2 typical example
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of the slider discharging device; FIG 3 is a perspective view, with parts
cutaway for clarity, showing main portions of a slider inserting. Appar.a-
tus, a chain reversing apparatus, and a top stop appliyi guﬁp@aﬁaUys
respectlvely, of the conceal ed slide-fastener fin- .

29 NOV 1996

iy

of an arrangement of the slider inserting apparatus 1, the
chain reversing apparatus 3 and the top stop applying appa-
ratus 4. -In this arrangement, movable parts or members are
driven by drive systems composed solely of cylinder actua-
tors. As is generally known, the drive system,.i.e., the
cylinder actuators are operable based on command signals or
instructions supplied from a control unit (not shown) in
accordance with a predetermined processing procedure, and
illustration of the drive systems can, therefore, be omit-
ted.

As clearly understood from FIG. 3, the slider
inserting apparatus 1 is integrally provided with the chain
reversing apparatus 3. It may of course be possible to
interlock or couple the top stop applving apparatus & and
the chain reversing apparatus 3 on a path of feed of the
fastener chain C via a frame.

FIG. &4 diagrammatically illustrates the structure
and operation of the slider inserting apparatus at an ini-
tial scage of the slider inserting operation, and FIG. 5
diagrammatically shows a condition in which the fastener
chain C is passed through the slider inserting apparatus 1
and the chain reversing apparatus 3. WNow a description will
be given of the slider inserting apparatus 1 and the chain
reversing device 3 with reference to FIGS. 1 - S.

Designated by 10 is a sﬁpport block having  sub-
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ish{ng machine; FIG 4 is a diagrammatical view illustrative of the opera-

tion of the slider inserting apparatus; FIG 5 is a side view of a main
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stantial1y4?.shape and supporting thereon a lower part of
the slider inserting apparatus 1 and a lower part of the
chain reJ;rsing apparatus 4. The support block 10 is verti-
cally movable by the operation of a non-illustrated cylinder
actuator. The slider inserting apparatus 1 includes a pair
of upper and lower slider holders 11 and 12.disposed in
vertical alignment across the feed path of the fastener
chains C. '

The upper slider holder 11 is vertically and recip-
rocally movable, by the operation of a non-illustrated
cylinder actuator, between the same plane as that of the
feed path of the fastener chain C and a standby position
upwardly spaced from the plane. The upper slider holder
11 has in its underside a stepped support surface lla

which is engageable with the back and the rear end of a

flange portion S-1 of the slider S for supporting the

. tlange portion S-1, and a rear end supporting portion

1l1a~1 having an element guide groove 113-2 for guiding a
pair of rows of couﬁling elements of the fastener chain C
along the feed path of the fastener chain C.

The lower slider holder 12 is supported by the
support block 10 and includes a first holder‘portion 12a and
a second holder portion 12b which are disposed respectively
on the forvard and rearward sides (i.e., the downstream and

upstream sides) Jf a pull space or chamber A which is

This Sheet Has Been Replaced
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ing a slider holding condition and a chain inserting position; FIGS 6(A)

through 6(E) are schematic cross-sectional views illustrative of the chain
reversi ng operation achieved by the chain reversing ap E TR S o g B
plan view of a conventional slider as it is ﬁ%ﬁ:ﬂ%%&ftﬁg;gy
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defined between the first and second holder portions 12a,
12b for receiving therein a pull S-3 of the slider S. The
first holder portion 12a is pivotally connected at its

lover end to the support block 10 and has a contact surface
12a-1 closely contacting with the front surface and the
fore-end of a guide post S-2 of the slider.s, and an unlock-
ing portion (unlocking surface) 12a-2 closely contacting with
a locking pawl S-4 to release the latter from interlocking
engagement with the coupling elements when the contact
surface 12a-1 and the front surface and the fore-end of

the slider guide post S-4 closely contact with each other.
The second holder portion 12b has a pair of laterally
spaced, left and right first contact surfaces 12b-1 closely
contacting with the left and right front surfaces of the
flange portion S-1, respeEfively, ﬁo support the flange
portion S-1 from the bottom, and a pair of laterally spaced,
left and right second contact surfaces 12b-2 closely
contacting with the left and right side surfaces of the
flange portion $~1 for supporting the flange portion S-1
from the opposite sides. The second holder portion 12b

is supported by the support block 10 and vertically movable
in the support block 10. When the slider § is held by

the upper and lower slider holders 11, 12 and threaded

over the fastener chain C, the second holder portion 12b

is lowered by the operation of a non-illustrated cylinder
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t hreaded over a conceal ed slide fastener chain; and FIG 8 is a parti al
cross-sectional view taken along line X-X in FIG 7. DETAI LED DESCRI PTI ON
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The present invention will be described below in ngatg;A!
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actuator and hence is disengaged from the slider S. In the
illustrated embodiment, a chain guide member 12c having a
support surface 12c disposed centrally between the left and
right first contact surfaces 12b-1 for supporting thereon
the concealed fastener chain C from the bottom (front side)
is fixedly supported by the support block 10.

The chain-reversing lower guide 32 of the chain
reversing apparatus 3 is pivotally connected at its lower
end to the support block 10 together with the lower slider
holder 12. To this end, in the case of the illustrated
embodiment, the chain-reversing upper guide 31 disposed
above the feed path of the fastener chain C is .connected to
the upper slider holder 11 via a support member, not shown.

The chain-reversing upper and lower guides 31, 32
have respective structures best shown in FIGS. 3 and 6(4) -
6(E). More specifically, the chain-reversing upper and
lower guides 31, 32 have confronting surfaces which are so
profiled as to provide a pair of confronting stringer guide
surfaces 3la, 32a cooperative with each other to guide the
left and right fastener stringers C-1. The stringer guide-
surfaces 3la, 32a respectively have formed therein a pair
of laterally spaced element-reversing grooves 31b; 32b
co-active with the rows of coupling elements E to reverse
or unfold the folded inner longitudinal edge portions C-2

of the fastenerstringers C-1. The element-receiving
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one aspect an apparatus for inserting a slider for a congealzed;
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grooves 31lb, 32b in each pair are symmetrical with each
other about its longitudinal center line of the correspond-
ing stringer guide surface 3la, 32a. The lower stringer
guide surface 32a is a guide passage having a width increas-
ing progressively toward the direction of movement of the
fastener chain C. Likewise, the upper stringer guide
surface 32b is formed with a guide passage having a width
increasing progressively toward the direction of movement
of the fastener chain C, in conformity with a configuration
of the lower element-reversing grooves 32b.

The left and right element-reversing grooves 31b
(only one being shown) formed in the chéin—reversing upper
guide 31 each have an upwardly curving arcuate inner periph-
eral wall 31b', as shown in FIGS. 6(A) - 6(E). The
element-reversing grooves 31b extend convergently toward
each other in a direction from the inlet side toward the
.outlet side of the grooves 31b (i.e., in the directior of
feed of the fastener chain C). Accordingly, at the inlet
side, tﬂe arcuate inner peripheral wall 31b' of each ele-
ment-reversing groove 31b comes into contact with the leg-
side end E-1 of each individual coupling elément E, as shown
in FIG. 6(A). As the fastener chain C advances progressive-
ly toward the outlet side, the coupling element row E is
gradually raised or tilted upwardly and inwardly and then

tilted downwardly and inwardly, as shown in FIGS. 6(B) -
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6(D). And at the outlet side of the element-reversing
groove 31b, the folded longitudinal tape edge C-2 is com-
pletely reversed or turned inside out together with the
coupling elements supported thereon, as shown in FIG. 6(E).
The element-reversing grooves 32b of the chain-reversing
lower guide 32, which are disposed below ﬁhe pair of upper
element-reversing grooves 31b, are separated by a central
groove 32c, as shown in FIG. 3. The width of the element-
reversing grooves 32b is determined such that the fastener
tapes T of the fastener chain C can be advanced through
the chain reversing apparatus 3 while they are continuously
gripped with an appropriate force betgeen the lower stringer
guide surface 32a and the upper stringer guide surface 31la,
and when the coupling element row E is reversed, each of
the reversed elements E is brought into contact with a
side wall of the element-reversing groove 32b at the

. coupling head-side end E-2. -

The slider inserting apparatus 1 and the chain
reversing apparatus 3 of the foregoing construction operate
as follows. .

After the fastener chain C is cut or severed by the
chain cutting apparatus 4, the fastener tapes T are gripped
by a pair of -left and right first grippers 51 (FIG. 1),
described later, at a leading end of the fastener chain C

and pulled forwardly by the first grippers 51. When the
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gripped leading end of the fastener chain C arrives at a
predetermined position on an installation side of the slider
inserting apparatus 1 and the chain reversing apparatus 3,
the first grippers 51 are temporarily stopped. In this
instance, the first and second holder portionms 12a, 12b of
the slider inserting apbaratus 1 support oﬁ their upper
surfaces a slider which is supplied from a slider supplying
apparatus, not shown. The slider supplying apparatus may be
one shown in Japanese Patent Publication No. 63-40090.

Now description will be given of a manner in which
the slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the upper surfaces of ‘the
first and second holder portions 12a, 12b. Before being
supplied with the slider, the first holder portion 12a is
disposed in a horizontal position indicated by two-dot chain

lines shown in FIG. 4. The slider S is supported onto the

second holder portion 12b with the flange portion §-1 sup-

ported on the left and right first contact surfaces 12b-

1 and the left and right second contact surfaces 12b-2 .

Substantially at the same time as the completion of
contact between the slider S and the second holder por-
tion 12b, a non-illustrated cylinder actuator operates to
turn the first holder portion 12a upwardly into an upright
position indicated.by the solid lines in FIG. 4. During

this angular movement of the first holder portion 12a, the
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As shown in FIGS. 1 and 2, a fastener finishing machine enbodying the

present
“slider

I nvention for finishing a conceal ed slide fastener I ncl udes a
i nserting apparatus 1 for the conceal ed sli f-ast-emnet ana n
cutting device 2 disposed on the upstream side of thék: é%hﬁ&rhfﬁ%éﬁﬁ|19
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contact surface 12a-1 comes into abutment with the front

surface and the fore-end of the guide post S-2 of the slider
S to the;eby support thereon the guide post S-2. Simultane-
ously with this abutting engagement, the pnlocking portion
12a-2 pulls.down the locking pawl S-4 of the slider S to
release the locking pawl S-4 from interlocking engagement
with the coupling elements E, thereby allowing the fastener
chain C to move through a guide channel defined in the
slider S. 1In the illustrated embodiment, in unison with the
upward rotation of the first holder porticn 12a, the chain-
reversing lower guide 32 turns upwardly into an upright
position in which the stringer guide éurface 322 lies in a
horizontal plane.

Then, the lower slider holder 12 is moved upwardly
Dy the operation of the non-illustrated cylinder actuator

until it reaches a plane including the feed path of the

fastener chain C. At the same time, the upper holder 11 and

the chain-reversing upper guide 31 are lowered by the opera-
tion of the non-illustrated cylinder actuator, so that the
left and right fastener stringers C-1, C-1 while being
gripped by the first grippers 51 are lightly gripped by and
betwveen the upper and lower slider holders 11, 12, and also
betveen the chain-reversing upper and lower guides 31, 32.
In this instance, the slider S is disposed centrally between

the left and rigﬁt stringers S~1 gripped by the correspond-
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cutting the fastener chain Cinto predeternined product |engths, a chain
reversing apparatus 3 disposed adjacent to the slider inserting apparatus 1
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gripped leading end of the fastener chain C arrives at a
predetermined position on an installation side of the slider
inserting apparatus 1 and the chain reversing apparatus 3,
the first grippers 51 are temporarily stopped. In this
instance, the first and second holder portions 12a, 12b of
the slider inserting apparatus 1 support on their upper
surfaces a slider which is supplied from a slider supplying
apparatus, not shown. The slider supplying apparatus may be
one shown in Japanese Patent Publication No. 63-40090.

Now description will be given of a manner in which
the slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the.upper surfaces of ‘the
first and second holder portions 12a, 12b. Before being |
supplied with the slider, the first holder portion 12a is
disposed in a horizontal position indicated by two-dot chain
lines shown in FIG. 4. The slider S is supported onto the
second holder portion 12b with the flange portion S-1 sup-
ported on the left and right first contact surfaces 12b-

1 and the left and right second contact surfaces 12b-2 .
Substantially at the same time as the completion of
contact between the slider S and the second holder por-
tion 12b, a non-illustrated cylinder actuator operates to
turn the first holder portion 12a upwardly into an upright
position indicated by the solid lines in FIG. 4. During

this angular movement of the first holder portion 12a, the
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contact surface 12a-1 comes into abutment with the front
surface and the fore-end of the guide post S$-2 of the slider
S to theéeby support thereon the guide post S-2. Simultane-
ously with this abutting engagement, the unlocking portion
12a-2 pulls'down the locking pawl S~4 of the slider S to
release the locking pawl S-4 from interloéking engagement
with the coupling elements E, thereby allowing the fastener
chain C to move through a guide channel defined in the
slider S. 1In the illustrated embodiment, in unison with the
upward rotation of the first holder portion l2a, the chain-
reversing lower guide 32 turns upwardly into an upright
position in which the stringer guide gurface 32a ldes in a
horizontal plane.

Then, the lower slider holder 12 is moved upwardly
by the operation of the non-illustrated cylinder actuator

until it reaches a plane including the feed path of the

fastener chain C. At the same time, the upper holder 11 and

the chain-reversing upper guide 31 are lowered by the opera-

tion of the non-illustrated cylinder actuator, so that the

 left and right fastener stringers C-1, C-1 while being

gripped by the first grippers 51 are lightly gripped by and
between the upper and lower slider holders 11, 12, and also
between the chain-reversing upper and lower guides 31, 32.
In this instance, the slider S is disposed centrally between

the left and rigﬁt stringers S-1 gripped by the correspond-
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ing first grippers 51 while it is held between the upper and
lower slider holders 11, 12, as shown in FIG. 5, with the
locking phwl S-4 raised into a releasing position, and with
a pull S-3 received in a vertically suspended condition
within the pull chamber A defined between the first and
second holder portions 12a and 12b. The leading ends of the
respective stringers S-1 are guided between the confronting
stringer guide surfaces 31a, 32a of the chain-reversing
upper and lower guides 31, 32.

Then, the non-illustrated cylinder actuator oper-
ates to lower the second holder portion 12b, thereby freeing
the downwardly facing front surface of the flange portion
S-1 of the slider S to enable the tapes T of the fastener
chain C to move through the guide channel defined in the
slider S. Before the f;ﬁtener chain C is threaded through

the guide channel of the slider S, the coupling element rows

_E are guided in the element guide groove 1la-2 in the rear.

The coupling element rows E, as they are moved through the
stepped supporting surface lla at the outlet of the element
guide groove lla-2, are smoothly and reliably threaded into
the guide channel of the slider S. In this instance, the
slider S is kept immovable partly because thg downwardly
facing front surface and the fore-end of the guide post S-2
are firmly retained on the contact surface 12a-1 of the

first holder portion 12a, with the locking pawl S-4 held in
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the releasing position by the first holder portion 12a of
the lower slider holder 12, and partly because the back of
the flange portion S-1 is stably supported by the stepped
supporting surface lla of the upper slider holder 11.

As the fastener chain C is moved through the slider
S vhile being kept immovable, the two rows of coupling
elements E are disengaged by the slider S. The rows of
coupling elements E are then introduced into the chain-
reversing apparatus 3. The coupling element rows E, as they
are moved through the apparatus 3, are reversed and the
folded tape edges C-2 are completely unfolded, as shown in
FIGS. 6(4) - 6(E). More specificall;, the two coupling
element rows E are advanced through the element-reversing
grooves 31b, 32b formed in the chain-reversing upper and
lower guides 31, 32. During that time, at an inlet portion
of each of the element-r;versing grooves 31b, 32b, the leg-
_side end of each of the coupling elements E is guided and
brought into contact with the arcuate inner peripheral wall
31b', as shown in FIG. 6(A). As the coupling element row E
is advanced toward the outlet side of the element-reversing
grooves 31b, 32b, it is raised gradually, then turned upwardly
and invwardly, and subsequently tilted downwardly and inwardly,
as shown in FIGS, 6(B), 6(C) and 6(D). As abproaching the
outlet side of the element-reversing grooves 3la, 32b, the

folded longitudinal tape edge C-2 is completely reversed
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or turned inside out together with the coupling elements E
supported thereon, as shown in FIG. 6(E).

FIG. 3 also illustrates an essential.portion of the
top stop applying apparatus 4. In the illustrated embodi-
ment, Top stops TS fo be provided on the respective fastener
Capes T are formed from a thermoplastic synthetic resin, so
that the top stop applying apparatus & ié composed of a
conventional ultrasonic welder. As will be described in
brief with reference to FIG. 3, the ultrasonic welder 4
includes /a?thrasonic horn 41 disposed above the left and
right stringers C-1 and vertically reciprocally movable by
the operation of a non-illustrated cylinder actuator to
attach by fusing two blank strips TS' of thermoplastic syn-
thetic resin to the corresponding stringers C-1 at a border
between the coupling element row E and an element-free space
portion. Designated by 42 is an anvil disposed below the
_ultrasonic horn 41 for supporting the left and rigpt string-
ers C-1. The anvil 42 is vertically movable in synchronism
with vertical movement of the ultrasonic horn &41. The top
stop applying apparatus 4 should by no means be limited to
the ultrasonic welder in the illustrated embodimenf. For
instance, if the top stops to be attached are made of metal,
an ordinary top stop applying apparatus composed of a punch
and a die should preferably be used.

Referring back to FIGS. 1 and 2, there is shown an
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drive system conposed solely of cylinder actuators. As is. generally known,
t-he drive system i.e., the cylinder actua- tors are opena&kg Vo gnC O
signals or instructions supplied froma control unit (nof shnf,fﬁﬁﬁ: V‘uf
accordance with a predeterm ned processing procedure, an the illustiatipn
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example of the fastener product discharging means or appara-
tus 5 whiFh is disposed downstream of the top stop applying
apparatus & for achieving various tasks, such as feeding and
positioning of the fastener chain C, spreading of the left
and right stringers C-1, and discharging of the slide fas-
tener products. As previously mentioned, the fastener
product discharging apparatus 5 comprises the pair of first
grippers 51 and the pair of second grippers 52. Both
grippers 51, Sztgenerally known in construction and have
nothing to add/tge peculiarity to the present invention in
terms of the construction. However, they are designed to
operate in a predetermined mode and ét a timing peculiar to
the present invention, in accordance with the instructions
supplied from a control unit (not shown).

The first grippers 51 are disposed on opposite
sides of the feed path of the fastener chain C and aligned
with each other in a direction normal to the feed path.
They are movable in the same manner with respect to the
fastener chain C. More specifically, the first grippers 51
grip the fastener chain C from the transverse direction
thereof at an end which has been cut by the cutting appara-
tus 2 across the element-free space portion. Then, they
move on the opposite sides of the slider inserting apparatus
1 in the direction of movement of the fastener chain C.

When the first grippers 51 pass over the working region of

—————
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the drive systemis, therefore, omtted. As clearly un od-++onFt G
the slider inserting apparatus 1 is integrally providef miithCEWE: bhawﬂ ‘
reversing apparatus 3. It may of course be possible tofc ecr“fhe‘f”ﬁ
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the sllder inserting apparatus 1, they start moving laterally
outward direction to spread apart the left and right stringers
while continuing advancing movement.in the same direction as
the difectioﬁ of movement of the fastener chain C. They
are stopped when predetermined portions of -the respective
stringers C-1 arrive at the cofresponding.top stop applying
positions on the top stop applying apparatus 4. Then the
first grippers 51 release the stringers C-1.

At this moment, the second grippers 52 start
moving toward the cut ends (leading ends) of the left and
right stringers C-1. Concurrently with the releasing
operatien of the first grippers 51, the second grippers 52
grip the cut ends of the stringers C-1 from the direction
parallel to the movement of the fastener chain C. When top
stop application completes at the top stop applying apparatus
4, the upper and lower slider holders 11, 12 of the slider
inserting apparatus 1, the chain-reversing upper and lower
guides 31, 32 of the ch;in reversing apparatus 3, and the
ultrasonic horn 41 and the anvil 42 of the top stop
applying apparatus 4 are moved in a direction away from
each other. At the same time, a cylinder actuator 523
shown in FIGS. 1 and 2 is activated to extend its piston
vod to laterally spread apart the §econd grippers 52,
thereby removiqg the top stops TS attached to the stringers

C-1 and the stringers C-1 from the anvil 42. Then the
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second stoppers 52 further move forwards to discharge a
concealed slide fastener as a final product from the
fastener finishing machine.

Subsequent to the discharge of the finished con-
cealed slide fastener described abo?e, a non-illustrated
feed unit advances the fastener chain C by a distance which
is equal to the length of a concealed slide fastener to be
produced in a next run of the fastener finishing machine. In
the course of the chain supplying operation, the tapes of
the fastener chain C are éripped by the first grippers 51 at
the leading end (cut end) of the fastener chain C and fed
forward by the first grippers 51. Thé foregoing sequence of
operations may be repeated to automatically produce a
desired number of concealed slide fasteners.

As is apparent from the foregoing description,
according to the slider {nserting apparatus, a slider having
_a unique structure due to its use with a concealed slide
fastener can be held reliably and stably, so that a con-
cealed slide fastener chain can be threaded smoothly through
the slider. By use of a chain reversing apparatus which is
structurally and operationally linked with the slider
inserting apparatus, é-top stop applying operation, which has
heretofore required /agdditional processing étep achieved by
a different apparatus, can be achjeved on a single fastener

finishing machine substantially at the same time as the
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FIG 4 diagrammatically illustrates the structure and operation of the

slider inserting apparatus at an initial stage of the $+Tg§§m+ﬂseﬁLLnggﬁ

operation, and FIG 5 diagrammti- cally shows a condi@i%ﬁﬁ%ﬁEMEWt@HEﬁk'

fastener chain C passes through the slider inserting appﬁ?§?ﬁ§wtmanthh
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slider inserting operation. The fastener finishing wachine
vhen incorporated in a conventional concealed slide fastener
manufacturing system will ensure a fully automated produc-
tion of the concealed slide fasteners.

Obviously, various minor cﬁanges and medifications
of the present invention are possible in the light of the
above teaching. It is therefore to be understood that
within the scope of the appended claims the invention may be

practiced otherwise than as specifically described.
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reversing apparatus 3. Now a description wll be given of the slider
Lnserting apparatus 1 and the chain revising device 3.WLIh,.Le,'ieJ’.ﬁrJ_C.._emI...~
FIGS. 1-5. Designated by 10 is a support bl ock having arsugnggyTaﬁiya

shape and supp | _ eon a lower part of the slider pr—mmmm———
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CLAIMS:

1. An apparatus for inserting a slider (S) for a
concealed slide fastener, comprising:
an upper slider holder (11) having a contact surface
(11a) closely contacting with the back and the rear end
of a flange portion (S-1) of the slider (S), and a lower
slider holder (12) disposed directly below said upper slider
holder (11) and having a contact surface (12a-1) closely
contacting with, at least, the front surface and the fore-
end of a guide post (S-2) of the slider (S) to support
thereon the guide post ($-2), said lower slider holder (12)
being vertically movable when the slider (S) is inserted
into a fastener chain (C);

said lover slider holder (12) including a first
holder portion (12a) and a second holder portion {12b)
respectively disposed forwardly and rearwardly of a pull
chamber (A) which is defined betveen said first and second
holder portions (12a, 12b) for receiving therein a pull
(S-3) of the slider (S);

said first holder portion (12a) having a contact
surface (12a-1) closely contacting with the front surface
and the fore-end of the guide post (S-2) for supporting the
guide post (S-2), and an unlocking surface (123;2) closely
contacting with a locking pawl (S-4) of the slider (S) to

release the locking pawl (S-4) from interlocking engagement
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inserting apparatus 1 and a |ower part of the chain reversing apparatus 4.
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with coupling elements of the fastener chain (C) when”ﬁ
said contact surface (12a-1) of said first holder portion
(12a) and the front surface and the fore—end of the guide
post (S-2) closely contact with each other; and

said second holder portion (12b) having a contact
surface (12b-1) closely contacting with the front surface of
the flange pertion (S-1) for supporting the flange portion
(§-1), said second holder portion (12b) being movable in a
direction away from the slider (S) when the slider (S) is
held between said upper and second slider holders (11, 12).

2. An apparatus according to claim 1, wherein said
first holder portion (12a) is pivotaliy movable about its
lower end, and after said second holder portion (12b) closely
contacts with the front surface of the flange portion
(§-1) of the slider (S), said first holder portion (12a)
is pivotally moved upwardly to closely contact with the
front surface and the fore-end of the guide post (S-2)
and simultaneously unlock the locking pawl (S-4) of the
slider (S).

3. An apparatus according to claim 1, vherein said
second holder portion (12b) is independently movable down-
wardly avay from the slider (S) while the slider (S) is held
between said upper and.lower slider holders (11, 12).

4. A fastener finishing machine for finishing a

concealed slide fastener and including the slider inserting
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apparatus (1) of claim 1, said fastener finishing machine
comprising: a chain cutting device (2) disposed on the
upstream side of said slider inserting apparatus (1) for
cutting the fastener chain {(C) into predetermined product
lengths; a chain reversing apparatus (3) disposed adjacent
to said slider inserting apparatus (1) on the downstream
side thereof and composed of a chain-reversing upper

guide (31) including a pair of laterally spaced element-
reversing grooves (31b) and a chain-reversing lower guide
(32) having a pair of element-reversing grooves (32b); a top
stop applying apparatus (4) disposed on the downstream side
of said chain reversing apparatus (35; and fastener product
discharge means (5) for positioning a pair of fastener
stringers (C-1) of the fastener chain (C) relative to said
top stop applying device (4) and discharging a fastener

product with top stops (TS) attached thereto to the down-

_stream side of said fastener finishing machine. -

5. A fastener finishing machine according to claim

4, vherein said fastener product discharge means (5)

" includes a pair of first grippers (51) for gripping the pair

of fastener stringers (C-1), respectively, at a leading end
of the fastener chain (C) from a first direction normal to a
path of feed of the fastener chain (C}, and a pair of second
grippers (52) for gripping the fastener stringers (C-1),

respectively, at the leading end of the fastener chain (C)
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pl ane. The upper slider holder 11 has in its underside a stepped support
surface 11a mhlch |s en a eable with the back and the re

portion S 1 " for supporting the flange poﬂtﬂémféﬁMLMTﬁﬁlége
rear end su n 1la-1 having an el ement guijde groove 1lla-?2
29 NOV 1996

- 34 - -

from a second direction parallel to the feed path of the
fastener chain (C) when said first grippers (51) release
the leading end of the fastener chain (C), said first and
second grippers (S1, 52) being reciprocally movable in said

first and second directions, respectively.
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for guiding a pair of rows of coupling elenents of the fastener chain C
along the feed path of the fastener chain C. The | ower 6L1d€T”hU|dEF*1?“rS
supported by the support block 10 and includes a first ho 6 o
and a second hol der portion 12b which are di sposed respec¢|vely on thel

- 35 - | ; . 29 NOYV 1996 i i
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‘ ABSTRACT
SLIDER INSERTING APPARATUS FOR FOR CONCEALED SLIDE FASTENER
AND CONCEALED SLIDE~FASTENER FINISHING MACHINE
A slider inserting apparatus (1) is constructed such

that before a concealed fastener chain (C) is threaded
through a slider (S), the front and back and the rear end of
a flange portion (S-1) and the front surface and the fore-
end of a guide post (S-2) are held between a pair of upper
and lower slider holders (11, 12) with a locking pawl (S-4)
held in a releasing pdsition. With the insertion of the
fastener chain, the front surface of the flange portion
(S-1) is freed from engagement with the lower holder (12)

to enable passage of the fastener chain (C) through the
slider (S). The slider (S) is still held from three different
directions by the holders (11, 12) so that in spite of a
unique or odd shape of the slider (S), the fastener chain
(C) can smoothly be thre;aed through the slider (S). The
slider inserting apparatus (1) is preferably combined

with a chain-reversing apparatus (3) having element-revers-
ing grooves (31b, 32b), in which instance the top stop
applying process and the slider inserting process can be
carried out continuously on one and the same process-

ing machine.

(FIGURE 3)
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forward and rearward sides (i.e., the downstream and upstream si des) of a
pul | space or chanber A which is defined between the first and second

*hol der portions 12a, 12b for receiving therein a pull S{3
The first holder portion 12a is pivotally connected at itgE W\Q‘”‘:@ qﬁﬁ"’
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t he support block 10 and has a contact surface 12a-1 contacting with the

fyont surface and the fore-end of a guide post S-2 of

unl ocki ng portion (unlocking surface) 12a-2 contacting w._’ i

S-4 to rel ease
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- 10 - the latter frominterl ocking engagenent with the coupling el enents
when the contact surface 12a-1 and the front PR
REPLAGEMENT SHELT
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surface and the fore-end of the slider guide post S-4 contact with each
ot.her. The second hol der portion 12b has a pair of laterally spaced, |eft
and right first contact surfaces 12b-1 contacting with the left and right
front surfaces of the flange port, on S-1, respectively, g supgy - Eaf”‘
fl ange portion S-1 : %t*”f’JR Q" A

4 | 2G HOY 1996
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fromthe bottom and a pair of laterally spaced, left and right second .-

contact surfaces 12b-2 contacting with the left and right sij §{§§E§@9€§SHEET
the flange portion S-1 for supporting the flange portion S he——

opposite sides. The second hol der portion 12b is supported byithe s
bl ock 10 and 29 N@\?%b
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vertically nmovable in the support block 10. Wen the slider. . S.is.held-by
the upper and | ower slider holders 11, 12 and threaded og{grg__;gggggg?ﬁ“hszﬁé%%r§

chain C, the second hol der portion 12b is | owered by the
non-illustrated c

S. In the
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a

I 1 Justrated enbodi nent, a chain gui de nenber
12c-1 disposed centrally between the left and right fir

12b-1 for supporting thereon the conceal ed fastener chai
(front side) is fixedly supported by the support bl ock ]
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FIG. 7

PRIOR ART
>
o AR ’:""/Q::’o‘;“o,f\
ff::’.‘:f’:::' éé:f:::;:ﬁ;:{g:;t':v
LEAN & ,.,:,:",0‘%00.‘
PRAKEEN, > S-1 KRR X
RIS A
QY R R
N\
X =4
7l la ~+X
vl T
iy
-
=il i ¢4
. 8
PRIOR ART
.,'LvﬁpﬁfﬁerﬁtL{/xja
) - '
)

TS

This Sheet Has Been Replaced

T

12c having a support surface

cont act surfaces

n
0

REPfACEMERRegRef TPm

29 NOV 1996 I

—/"‘/:\’: g \
W &S EEEN
0Ed

Y

REPLAGE



Ybok y.,g;;

The .chain-reversing | ower guide 32 of the chain reversing apparatus 3 iIs
pivotally connected at its |ower end to the support block 10 together with
t he lFower slider holder 12. To this end, in the case of the illustrated
enbodi ment, the chain-reversing upper guide 31 di sposed above the feed path
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of. the fastener chain Cis connected to the upper slider holder 11 via a
support nenber not shown. The chai n-reversing upper and | ower guides 31, 32
have 'such structures as best shown in FIGS. 3 and 6(A)-6(E). Mre
specifically, the chain-reversing upper and | ower
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gui des 31, 32 have confronting surfaces which are so profiled as to provide
a pair of confronting stringer guide surfaces 3la, 32a cooperative with
each other to guide the left and right fastener stringers_C1. The stringer
gui de surfaces 3la, 32a respectively have formed therein @ Rppj ACKIENT SHEET |
3

o

o
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FIG. 3
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| ateral |y spaced el ement-reversing grooves 31b; 32b co- active with the
rows of coupling elenments E to reverse or unfold the folded inner

| ongi tudi nal edge portions C-2 of the fastner stringers C1. The

el ement-reversi ng grooves 31b, 32b are symretrical wth each other about

Its | ongitudinal

4 REPLACEMENT SHEET |
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center line of the corresponding stringer guide surface 3la, 32a. The | ower
stringer guide surface 32a is a guide passage having a w dth increasing

progressively toward the direction of novenent of the fastener chain C
Li kewi se, the upper

; REPLACEMENT SHEET |
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stringer guide surface 32b is formed with a gui de passage having a width
I ncreasi ng progressively toward the direction of novenent of the fastener
chain C. in conformty with a

6 REPLACEMENT SHECT |
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configuration of the |ower elenent-reversing grooves 32b. Each of the left
and right el enent-reversing grooves 31b (only one being shown) fornmed in
t he chai n-reversi ng upper guide 31 has an upwardly curving arcuate inner
peri pheral wall 31b, as shown in FIGS. 6(A)-6(E). The el enment -
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reversing_grooves:31b extend convergently to

. fromthe i
direction
t he arcuat

CLAIMS

i T

(i
stener chain C). jAc ofﬁTﬁUTy—“a tre
| wall 31b of eadh elbﬁemiﬁrggp ng

|
g

:.._‘

An apparatus for inserting a slider for a concealed
slide fastener, comprising:

an upper slider holder having a contact surface
contacting the back and the rear end of a flange portion of
the slider, and a lower slider holder disposed directly
below said upper slider holder and having a contact surface
contacting, at least, the front surface and the fore-end of
a guide post of the slider to support thereon the guide
post, said lower slider holder being vertically movable
when the slider is inserted into a fastener chain;

said lower slide holder including a first holder
portion and a second holder portion respectively disposed
forwardly and rearwardly of a pull chamber which is defined
between said first and second holder portions for receiving

therein a pull of the slider;

said first holder portion having a contact surface
contacting the front surface and the fore-end of the guide
post for supporting the guide post, and an unlocking
surface contacting a locking pawl of the slider to release

the locking pawl from interlocking engagement said coupling
elements of the fastener chain when said contact surface of
said first holder portion and the front surface and the
fore-end of the guide post contact each other; and

said second holder portion having a contact surface

contacting the front surface of the flange portion for
supporting flange portion, said second holder portion being
made movable in a direction away from the slider when the
slider is held between said upper and lower slide holders.

An apparatus according to claim 1, wherein said first
holder portion is pivotally movable about its lower end,
and after said second holder portion engages the front
surface of the flange portion of the slider, said first
holder potion is pivotally moved upwardly to contact the
front surface and the fore-end of the gquide post and
simultanecusly unlock the locking pawl of the slider.
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31b cones into coniact with the leg-side end E-1 of each |nd|V|dua

_coupllng—e'anent E,—as shown in FIG 6(A). As therfastenmer—ttaim-Cladvances
progressi utl et side, the coupling Pélf*éﬁ@ﬂ{[’FBﬁFEFTs
graduallyTﬂ 'H ﬂ”ﬁ" n F"ﬂ upwardly and i nwardly an Inen Tt Ted doMnmardIy
12 AUS 1997
- 30 -
3. An apparatus according to claim 1 -whereimr satd-secohd

holder potion is independently movable downwardly away from
the slider portion while the slider is held between said
upper and lower slide holders.

4. A fastener finishing machine for finishing a concealed
slide fastener and including the slider inserting apparatus
of claim 1, said fastener finishing machine comprising: a
chain cutting device disposed on the upstream side of said
slider inserting apparatus for cutting the fastener chain
into predetermined product 1lengths; a chain reversing
appératus disposed adjacent to said slider inserting an
apparatus on the downstream side thereof and composed of a
chain-reversing upper guide including a pair of laterally
spaced element-reversing grooves and a chain-reversing
lower guide having a pair of element-reversing grooves; a
top stop applying apparatus disposed on the downstream side
of said chain reversing apparatus; and fastener product
discharge means for positioning a pair of fastener
stringers of the fastener chain relative to said top stop
applying apparatus and discharging a fastener product with
top stops attached thereto the downstream side of said
fastener finishing machine.

5. A fastener finishing machine according to claim 4,
wherein said fastener product discharge means includes a
pair of first grippers for gripping the pair of fastener
stringers, respectively, at a leading end of the fastener
chain from a first direction normal to a path of feed of
the fastener chain, and a pair of second grippers for
gripping the fastener stringers, respectively, at the
leading end of the fastener chain from a second direction
parallel to the feed path of the fastener chain when said
first grippers releases the leading end of the fastener
chain, said first and second grippers being reciprocally
movable in said first and second directions, respectively.
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_ GLoXLEL - 2
arfd i nwardly, as shown in FIGS. 6(B)- 6(D). And at the outle 6898 SP 1 rb
el enment -reversing groove 31b, the fol ded |ongitudinal tape edge G2 is

"conpletely reversed or turned inside out together wth-the coupling

el ements supported thereon, as shown in FIG 6(E). The [
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TITLE OF THE INVENTION
SLIDER INSERTING APPARATUS FOR CONCEALED SLIDE FASTENER AND
CONCEALED SLIDE FASTENER FINISHING MACHINE
BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates fo an apparatus for
inserting sliders successively into a concealed slide fas-
tener chain fed continuously, and also to a concealed
slide-fastener finishing machine for applying top end stops
to the fastener chain simultaneously with the insertion of
the slider by the slider inserting apparatus.

2. Description of the Prior Art:

although the slider inserting apparatus used exclusively
for sliders for concealed slide fasteners are known, they
are, less in number than those used for sliders for general
slide fasteners due to their structural complexity induced
by the unique shape and configuration of the slider and
fastener chain such as shown here in FIGS. 7 and 8. Parti-
cularly, as regards automatic slider inserting apparatus
of the so-called "forwvard insertion” type in which a con-

are engaged or coupled

cealed fastener chain is threaded in
condition into the mouth of a slider and withdrawn from
the opposite wider mouth of the slider in a disengaged or
separated condition, it is rare to see a prior proposal

other than one disclosed in Japanese Patent Publication No.

This Sheet Has Been Replaced THIS SHFET HAS REEN
' ' willos 0 L
L PERLAGE




gr'ooves 32b of the chain-reversing |l ower guide 32, which are di sposed bel ow

-the pair of upper elenent-reversing grooves 31b, are_separated by a ntral
groove 32c, as shown in FIG 3. The width of the el eYRNST QT poves
32b is determ ned such that the fastener tapes T of ?ﬁ I#ﬁﬁwbnp

09 JUL 1%

63-40090.

The slider inserting apparatus disclosed in this
Japanese publication includes a pull guide having a pull
groove for receiving therein a pull of the slider. The pull
guide is movable from a lower side of a fastener chain to an
upper side through the gap between two fastener tapes at an
element-free space portion, so as to receive the pull of the
slider which has already been held by a pair of slider
holders on the upper side of the fastener chain, with the
pull suspended vertically downwardly. The pull guide and
the slider holders are attached to a common frame so that
when the pull guide is lowered, the slider holders concur-
rently move downwards, thus enabling the pull to move
through the fastener chain from the other side to the one
side without interference with the fastener tapes.

After passing through the slider inserting appara-
tus, the fastener chain moves into a top stop applying
station in which the folded inner longitudinal edge portions
of the fastener tapes each carrying thereon a row of cou-
pling elements are unfolded by reversing them by a spreading
plate, and while keeping this unfolded condition of the tape
edges, top end stops are attached to the respective fastener
tape by fusing that part of the coupling elements located
adjacent to one end of the element-free portion, in such a

manner as disclosed in Japanese Patent Publication No. 59-
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chain C can advance through the chain reversing apparatus 3 while they are

. continuously gripped with an appropriate force betwegr JL %C}émﬁfmﬁytf f

" guide surface 32a and the upper stringer guide surfage

coupling elenent row E is reversed, each of the reve(séﬁ Erement s  E|

08 ‘Jﬂi.'““ﬁ

33364. The fastener chain is then cut into individual
product lengths to produce finished concealed slide fasteners
in succession.

The slider inserting apparatus disclosed in Japa-
nese Patent Publication No. 64-40090 has many movable parts
or members vertically reciprocated by cylinder actuators,
such as a rod member vertically reciprocated by a cylinder
actuator for releasing a locking pawl of the slider from the
coupling elements, and a group of members driven by cylin-
der actuators to vertically reciprocate in a complicated
manner at different timing to hold the slider. With this
arrangement, the disclosed slider inserting apparatus is
rendered complicated in construction and requires a labori-
ous and time-consuming design work to construct a control
program for cohtrolling operation of the individual cylinder
actuators.

As may be understood from what the aforesaid two
Japanese publications disclose, the conventional slider
inserting apparatus and the top stop applying apparatus are
disposed apart from one another, and even when the slider
inserting operation and the top stop applying operation are
achieved continuously, two independently operable apparatus
are employed. In the case of ;he concealed slide fasteners,
the top stop application can only be achieved after the rows

of coupling elements are reversed or overturned about the
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IS brought

into contact wth a side wall
32b at the coupling head-side end E-2. The slider
the chain reversing apparatus 3 of the foregoing constructi
follows. After the fastener chain Cis cut or severed by th

of the el enent-
i nserti

reversing groove
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respective longitudinal tape edges by passing the fastener

chain through a chain reversing apparatus used exclusively

for the so—-called as shown in

“chain reversing" operation,

Thus, regarding

Japanese Patent Publication No. 59-33364.

the top stop application, the fastener chain for the con-

cealed slide fastener requires one additional processing

step as compared to the general fastener chain. Further-

more, in the case of the continuous fastener chain, various
processing operations require high positioning accuracy and
must be performed effectively are effected at element-free
portions, it has been almost impossible heretofore to
achieve the slider inserting operation and the top stop
applying operation on a single finishing wmachine.
SUMMARY OF THE INVENTION

With the foregoing drawbacks of the priocr art in
view, it is an object of the present invention to provide an
apparatus for inserting a slider for concealed slide fastener,
which is simple in construction and capable of reducing
the number of actuating mechanisms, and a fastener finishing
apparatus for concealed slide fasteners, which is integrally
connected with the slider inserting apparatus, into a single
machine and capable of continuously applying top stops to a
fastener chain.

According to the present invention, an apparatus

for inserting a slider for a concealed slide fastener in-

This Sheet Has Been Replaced

AT M




cufting apparatus 4, the fastener tapes T are gripped by a pair of left and
right first grippers 51 (FIG 1), described later, at a | eading end of the

fastener chain C and pulled forwardly by the first grip

—hen—the—

gri pped leading end of the fastener chain C arrives at a REBHRGZBITNINEHEET
position on an :

09 JyL ‘008 ]
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cludes an upper slider holder having a contact surface
closely contacting with the back and the rear end of a
flange portion of the slider, and a lower slider holder
disposed directly below the upper slider holder and having
a contact surface closely contacting with, at least, the
front surface and the fore-end of a guide post of the
slider to support thereon the guide post, the lower

slider holder being vertically movable when the slider

is inserted into a fastener chain. The lower slider holder
includes a first holder portion and a second holder portion
respectively disposed forwardly and rearwardly of a pull
chamber which is defined between the first and second
holder portions for receiving therein a pull of the slider.
The first holder portion has a contact surface closely
contacting with the front surface and the fore-end of the
guide post for supportiﬁg the guide post, and an unlocking
surface closely contacting with a locking pawl of the
slider to release the iocking pawl from interlocking engage-
ment with coupling elements of the fastener chain when

the contact surface the first holder portion and the front
surface and the fore-end of the guide post closely contact-
ing with each other. The second holder portion has a
contact surface closely contacting with the front surface
of the flange portion for supporting the flange portion,

the secondholder portion being movable in a direction
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inStallation side of the slider inserting apparatus 1 and the chain

.reversing apparatus 3. the first grippers 51 are tem {pg f e
this instance, the first and second hol der %p%'Eﬁ[AééMﬁ\hogﬂtgr

09 JulL 1998

away from the slider when the slider is held between the
upper and second slider holders.

The slider inserting apparatus may preferably be
used in combination with a fastener finishing machine for
concealed slide fastener, in which instance the fastener
finighing machine preferably includes a chain cutting device
disposed on the upstream side of the slider inserting appa-
ratus for cutting the fastener chain into predetermined
product lengths, a chain reversing apparatus disposed adja-
cent to the slider inserting apparatus on the downstream
side thereof and composed of a chain-reversing upper guide
including a pair of laterally spaced element-reversing
grooves and a chain-reversing lower guide having a pair of

" element-reversing grooves, a top stop applying apparatus
disposed on the downstream side of-the chain reversing
apparatus, and fastener product discharge means for posi-
tioning a pair of fastener stringers of the fastener chain
relative to the top stop applying device and discharging a
fastener product with top stops attached thereto to the
downstream side of the fastener finishing machine. The
thus constructed fastener finishing machine is able to
produce a continuous fastener chain continuously into suc-
cession of finished concealed slide fastener of indivi-
dual product. lengths.

Preferably, the first holder portion is pivotally

B
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-12- portions 12a, 12b of the slider inserting apparatus 1 support on their
. upper surfaces a slider which is supplied froma slid VANILE ]
appar atus, which is not shown. The slider REPLACEM&NT SHEET

09 JUL 1298

movable about its lower end, and after the second holder
portion closely contacts with the front surface of the
flange portion of the slider, the first holder portion is
pivotally moved upwardly to cldsely contact with the front
surface and the fore-end of the guide post and simul-
taneously unlock the locking pawl of the slider. In a
preferred form of the invention, the second holder por-
tion is independently movable downwardly away from the
glider while the slider is held between the upper and
lover slider holders. The fastener produét discharge
means preferably includes a pair of first grippers for
gripping the pair of fastener stringers, respectively,
at a cut end of the fastener chain from a first direction
normal to a path of fee& of the fastener chain, and a pair
of second grippers for gripping the fastener stringers,
respectively, at the cut end of the fastener chain from
a second direction parallel to the feed path of the
fastener chain wvhen the first grippers release the leading
end of the fastener chaln the first and second grippers
being reciprocally movable in the first and second direc-
tions, respectively.

Before a slider is supplied to the lower slider
holder, the first holder portion is disposed in a horizontal
position. .Then the slider is supplied to the lower slide

holder, in which instance the slider is held on the second
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suhplying apparatus may be one shown in Japanese Patent Publication No.
63-40090. Now description will be given of a manner imwhi-eh—the—sl.ider

supplied fromthe non-illustrated slider supplying arpﬂﬂaﬂﬂﬁvﬁﬁxam&wgd
and held by the upper surfaces of the |
08 Jut 1998 i

holder portion with a flange portion supported on a contact
surface of the second holder pertion. Substantially at

the same time as the engagement between the slider flange
portion and the second holder portion, the first holder
portion and the chain-reversing lower guide are turned
upwardly into respective upright positioﬁs. With this
angular movement of the first holder portion, the contact
surface is_brought into abutment with the front surface and
the fore-end of the guide post of the slider to support
thereon the guide post. Simultaneously with this abutting
engagement, the unlocking portion pulls down the locking pawl
of the slider to release the locking ﬁawl from interlocking
engagement with the coupling elements, thereby allowing the
fastener chain to move through a guide channel defined in
the slider.

Then, the lower slider holder and the chain-
reversing lower guide are moved upwardly until their arrival
at the same plane with that of the feed path of the fas-
tener chain. At the same time, the upper holder and the
chain-reversing upper guide are lowered, so that ﬁhe slide
fastener chain while being advanced is lightly gripped by
and between the upper and lower slider holders and also
between the chaiﬁ—reversing upper and lower guides. 1In
this instance, the slider is disposed centrally between

the left and right stringers gripped by a pair of gripping
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first and second hol der portions 12a, 12b. Before being supplied with the
.sliders, the first holder portion 12a is disposed in ajher+zent-al_pasi.tion
i ndi cat ed by two-dot chain lines shown in FIG 4. The <Iﬁﬂémﬂswqa7§qmqgf1ed
on the second hol der portion 12b with the flange portign S
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means, with the locking pawl raised into a releasing posi-
tion, and with a pull received in a vertically suspended
condition within the pull chamber defined between the

first and second holder portions. The leading ends of

the respective stringers are guided between the confront-
ing stringer guide surfaces of the chain-reversing upper
and lower guides. Then, the second holder portion is
lowered to expose or free the downwardly facing front sur-
face of the flange portion of the slider, thereby enabling
the tapes to move through the guide channel in the slider.
Before the fastener chain is threaded into the guide
channel of the slider, the coupling element rows are

guided in a element guide portion formed in the rear

end supporting portion of the upper slider holder. The
coupling element kows?'as they are moved through a stepped
supporting surface formed at the outlet of the element
guide portion, are smoothly and reliably threaded into

the guide channel of the slider. In this instance, the
slider is kept immovable partly because the downwardly
facing front sﬁrface and the fore-end of the guide'post are
firmly retained on the first holder portion, with the lock-
ing pawl held in the releasing position, and partly because
the back of the flange portion is stably supported by the

upper slider holder.

As the fastener chain is moved through the slider,
This Sheet Has Been Replac
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suhported on the left and right first contact surfaces 12b-1 and the |eft

and right second contact surfaces 12b-2. Sub- stantia
as the conpletion of contact between the slider S and
portion 12b, a non-illustrated cylinder actuator oper
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the two rows of coupling elements are disengaged by the

slider. The rows of coupling elements are then introduced

into the chain-reversing apparatus. The coupling element

rows, as they move through the chain-reversing apparatus,

are guided by and along element-reversing grooves formed in

the chain-reversing upper and lower guides. During that

time, at the inlet, the leg-side end of each of the coupling

elements is brought into guided engagement with the inner

peripheral wall of the element-reversing grooves.

As the

coupling element row is advanced toward the outlet side, it

is turned gradually, and when the coupling element row

reaches the outlet side, the folded longitudinal tape edge

is completely reversed or turned inside oit together with

the coupling elements supported thereon.

Then, while the inner tape edges are held in an

unfolded flat condition, the fastener chain is fed into the

.Lop stop applying apparatus, in which top stops are attached

to the respective tapes in a manner generally known per se.

Simultaneously with this top stop applying operation, the

cutting apparatus operates to cut the fastener chain at a

predetermined position transversely across one clement-free

space portion. As a consequence of this cutting, a con-

cealed slide fastener is produced which fastener in turn is

discharged from the fastener finishing machine.

The forego-

ing procedures may be repeated to successively produce a

———
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hol der portion 12a upwardly into an upright position indi- cated by the
.solid linein FIG 4. During this angular novenent of the first hol der
portion 12a, the contact surface 12a-1 cones into abttrent—w-t-h-the-F4ont

surface and the fore-end of the guide post S-2 of theﬁﬁﬂﬁﬂﬁ%ﬂ“ﬂlﬁﬁﬁﬁkreby
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desired number of concealed slide fasteners.

The above and other objects, features and advan-
tages of the present invention will become manifest to those
versed in the art upon making reference to the following
detailed description and the accompanying sheets of drawings
in which a preferred structural embodiment incorperating the
principles of the present. invention is shown by way of
illustrative example.

BRIEY DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view showing the general
construction of a concealed slide-fastener finishing machine
embodying the present invention, with detailed illustraticn
of a fastener discharging device;

FIG. 2 is a view similar to FIG. 1, showing the
operation of the slider discharging device;

FIG. 3 is a perspective view, with parts cutaway
for clarity, showing main portions of a slider inserting
apparatus, a chain reversing apparatus, and a top stop
applying apparatus, respectively, of the concealed slide-
fastener finishing machine;

FIG. 4 1is a diagrammatical view illustrative of
the operation of the slider inserting apparatus;

FIG. 5 is a side view of a main portion of the
slider inserting apparatus and the chain reversing apparatus,

showing a slider holding condition and a chain inserting
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support thereon the guide post S-2. Sinmultaneously with this abutting
_engagenent, the wunlocking portion 12a-2 pulls down th HRg-pawl_ S-4 of
the slider Sto release the | ocking paw S-4 fron1interIBERLMgmﬂggag@@Pﬁt

with the coupling elenents E, thereby allow ng the fasteqer— —_
{ 08 Jui 1998 /

—

- 12 -

position;

FIGS. 6(A) through 6(E) are schematic cross-
sectional views illustrative of the chain reversing opera-
tion achieved by the chain reversing apparatus;

FIG. 7 is a plan view of a slider as it is threaded
over a concealed slide fastener chain; and

FIG. 8 is a partial cross-sectional view taken
along line X - X in FIG. 7.

DETAILED DESCRIPTION

The present invention will be described below in
greater detail with reference to a preferred embediment
illustrated in the accompanying drawings. As previously
stated, the invention provides in one aspect an apparatus
for inserting a slider for a concealed slide fastener and,
in another aspect, a fastener finishing machine for finish-
ing the concealed slide fastener. Since the slider insert-
ing apparatus is incorporated in the fastener finishing
apparatus, it appears that description of the fastener
finishing apparatus necessarily involves the description of
the slider inserting apparatus. Accordingly, the following
description will be directed to the fastener finishing
apparatus.

As shown in FIGS. 1 and 2, a fastener finishing
apparatus embodying the present invention for finishing a

concealed slide fastener includes a slider inserting appara-
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to nmove through a guide channel defined in the slider S. In the illustrated

.enbodi nent
the chai n-reversing | ower guide 32 turns upwardl y[T: ? gé‘ EN_
position so that the stringer guide surface 32a can lig LALHEEF L sheal

12a,

I n unison with the upward rotation of the first hol der portion
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tus 1 for the concealed slide fastener, a chain cutting
device 2 disposed on the upstream side of the slider insert-
ing apparatus 1 for cutting the fastener chain C into prede-
termined product lengths, a chain reversing apparatus 3 dis- :
posed adjacent to the inserting apparatus 1 on the down-
stream thereof and composed of a chain-reversing upper

guide (described later) including a pair of element-
reversing grooves and a chain-reversing lower guide
(described later) having a pair of element-reversing
grooves, a top stop applying apparatus &4 disposed on the
downstream side of said chain reversing apparatus 3, and a
fastener product discharge means 5 for discharging a fas-
tener preduct with top stops attached thereto, to the down-
streanm side of the fastener finishing machine. The chain
cutting device 2 does not have any arrangement designed

particularly for the present invention. Rather, it is

constructed such that each time the continuous fastener

chain C is advanced intermittently by a predetermined length
measured by a length-measuring roller (not shown), a
predetermined positioning operation is carried out with
reference to an element-free space portion of the fastener
chain C, and upon completion of this positioning, a cutter
of a conventional construction operates to cut or sever the
fastener chain C transversely.

FIG. 3 illustrates in perspective a typical example
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the feed path of the fastener chain C At the sane ting, the upper §T1jdg
11 and the

hol der

Then, the lower slider holder 12 is noves upwa ﬁg% ? ’@ﬁ@fgfakgt

of the non-illustrated cylinder actuator until it reag
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of an arrangement of the slider inserting apparatus 1, the
chain reversing apparatus 3 and the top stop applying appa-
ratus 4. In this arrangement, movable parts or members are
driven by drive systems composed solely of cylinder actua-
tors. As is generally known, the drive system, i.e., the
cylinder actuators are operable based on command signals or
instructions supplied from a control unit (not shown) in
accordance with a predetermined processing procedure, and
illustration of the drive systems can, therefore, be omit-
ted.

As clearly understood from FIG. 3, the slider
inserting apparatus 1 is integrally provided with the chain
reversing apparatus 3. It may of course be possible to
interlock or couple the top stop applying apparatus 4 and
the chain reversing apparatus 3 on a path of feed of the
fastener chain C via a frame.

FIG. 4 diagrammatically illustrates the structure
and operation of the slider inserting apparatus at an ini-
tial stage of the slider inserting operation, and FIG. 5
diagrammatically shows a condition in which the fastener
chain C is passed through the slider inserting apparatus 1
and the chain reversing apparatus 3. Now a description will
be given of the slider inserting apparatus ! and the chain
reversing device 3 with reference to FIGS. 1 - S.

Designated by 10 is a support block having  sub-

This Sheet Hag Been R

T

THIS S f"” P%S BEEN




chéin-reversing upper guide 31 are |lowered by the operation of the
non-illustrated cylinder actuator, so that the left and right fastener

stringers CG1, C1 while being gripped by the REPLACEMENT SHEET
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stantiallyﬁ? shape and supporting thereon a lower part of
the slider inserting apparatus 1 and a lower part of the
chain reversing apparatus 4. The'support block 10 is verti-
cally movable by the operation of a non-illustrated cylinder
actuator. The slider inserting apparatus 1 includes a pair
of upper and lower slider holders 11 and 12 disposed in
vertical alignment across the feed path of the fastener
chains C.

The upper slider holder 11 is vertically and recip-
rocally movable, by the operation of a non-illustrated
cylinder actuator, between the same plane as that cf the
feed path of the fastener chain C and a standby position
upwardly spaced from the plane. The upper slider holder
11 has in its underside a stepped support surface lla
which is engageable with the back and the rear end of a
flange portion S-1 of the slider S for supporting the
flange portion S-1, and a rear end supporting portio?
1la-1 having an element guide groove 1la-2 for guiding a
pair of rows of couﬁling elements of the fastener chain C

- along the feed path of the fastener chain C.

The lower slider holder 12 is supported by the
support block 10 and includes a first holder portion 12a and
a second holder portion 12b which are disposed respectively
on the forward and rearward sides (i.e., the downstream and

upstream sides) of a pull space or chamber A which is
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- 13 - first grippers 51 are lightly gripped by and betmeen t he upper and
.lower slider holders 11, 12, and al so between the chain- iepganquQ%g and
t

| ower guides 31, 32. In this hJ—hU“M

[~
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defined between the first and second holder portions 12a,
12b for receiving therein a pull $-3 of the slider S. The
first holder portion 12a is pivotally connected at its

lower end to the support block 10 and has a contact surface
12a-1 closely contacting with the front surface and the
fore-end of a guide post $-2 of the slider.s, and an unlock-
ing portion (unlocking surface) '12a-2 closely contacting with
a locking pawl S-4 to release the latter from interlocking
engagement with the coupling elements when the contact
surface 12a2-1 and the front surface and the fore-end of

the slider guide post S-4 closely contact with each other.
The second holder portion 12b has a pair of laterally
spaced, left and right first contact surfaces 12b-1 closely
contacting with the left and right front surfaces of the
flange portion S-1, respeétively, to support the flange
partion S-1 from the bottom, and a pair of laterally spaced,
left and right second contact surfaces 12b-2 closely
contacting with the left and right side surfaces of the
flange portion S-1 for supporting the flange portion S-1
from the opposite sides. The second holder portion 12b

is supported by the .support block 10 and vertically movable
in the support block 10. When the slider § is held by

the upper and lower slider holders 11, 12 and threaded

over the fastener chain C, the second holder portion 12b

is lowered by the operation of a non-illustrated cylinder
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i NSt ance,

the slider Sis disposed centrally between the left and right

stringers C1 gripped by the corresponding first grippersg %
hel d bet ween t he upper and | ower slider holders 11, 12, gs

T Wwhirte—tt

gﬁwwwmi@sm

with the locking pawl S-4 raised into a rel easing positicn
S-3
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actuator and hence is disengaged from the slider S.

In the

illustrated embodiment, a chain guide member 12c having a

support surface 12c disposed centrally between the left and

right first contact surfaces 12b-1 for supporting thereon

the concealed fastener chain C from the bottom {front side)

is fixedly supported by the support block 10.

The chain-reversing lower guide 32 of the chain

reversing apparatus 3 is pivotally connected at its lower

end to the support block 10 together with the lower slider

holder 12.

To this end, in the case of the illustrated

embodiment, the chain-reversing upper guide 31 disposed

above the feed path of the fastener chain C is connected to

the upper slider holder 11 via a support member, not shown.

The chain-reversing upper and lower guides 31,
have respective structures best shown in FIGS. 3 and 6(

6(E).

32

A) -

More specifically, the chain-reversing upper and

lover guides 31, 32 have confronting surfaces which are so

profiled as to provide a pair of confronting stringer guide

surfaces 3la, 32a cooperative with each other to guide

left and right fastener stringers C-1.

the

The stringer guide’

surfaces 3la, 32a respectively have formed therein a pair

of laterally spaced element-reversing grooves 31b; 32b

co-active with the rows of coupling elements E to reverse

or unfold the folded inner longitudinal edge portions C-2

of the fastenerstringers C-1. The element-receiving

[ EANIE S
isﬂk' [
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received in a vertically suspended condition within the pull chanber A
.defined between the first and second hol der portions_12a_and 12b.--The

| eadi ng ends of the respective stringers S-1 are gu qﬁq“pgymgqpfyhél
confronting strlnger gui de surfaces 31a, 32a of thel|chain-reversi-rg; upper

and 09 JuL 1998
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grooves 31b, 32b in each pair are symmetrical with each
other about its longitudinal center line of the correspond-
ing stringer guide surface 3la, 32a. The lower stringer
guide surface 32a is a guide passage having a width increas-
ing progressively toward the direction of movement of the
fastener chain C. Likewise, the upper stringer guide
surface 32b is formed with a guide passage having a width
increasing prbgressively toward the direction of movement
of the fastener chain C, in conformity with a configuration
of the lower element-reversing grooves 32b.

The left and right element-reversing grocves 31b
(only one being shown) formed in the chain-reversing upper
guide 31 each have an upwardly curving arcuate inner periph-
eral wall 31b', as shown in FIGS. 6(A) - 6(E). The
element-reversing grooves ;lb extend convergently toward
each other in a direction from the inlet side toward the
_outlet side of the grooves 31b (i.e., in the directior of
feed of the fastener chain C). Accordingly, at the inlet
side, the arcuate inner peripheral wall 31b' of each ele-
ment-reversing groove 31b comes into contact with the leg-
side end E-1 of each individual coupling elément E, as shown
in FIG. 6(A). As the fastener chain C advances progressive-
ly toward the outlet side, the coupling element row E is
gradually raised or tilted upwardly and inwardly and then

 tilted downwardly and inwardly, as shown in FIGS. 6(B) -
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| ower guides 31, 32. Then, the non-illustrated cylinder

actuat or operates

.to lower the second hol der portion 12b, thereby freeing the downwardly

S0 onahl e

facing front surface of the flange portion S-1 of tile
the tapes T of the fastener chain Cto
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6(D). And at the outlet side of the element-reversing

groove 31b, the folded longitudinal tape edge C-2 is com-

pletely reversed or turned inside out together with the

coupling elements supported thereon, as shown in FIG. 6(E).

The element-reversing grooves 32b of the chain-reversing

lower guide 32, which are disposed below the pair of upper

element-reversing grooves 31b, are separated by a central

groove 32c, as shown in FIG. 3. The width of the element-

reversing grooves 32b is determined such that the fastener

tapes T of the fastener chain C can be advanced through

the chain reversing apparatus 3 while they are continuously

gripped with an appropriate force between the lower stringer

guide surface 32a and the upper stringer guide surface 3la,

and when the coupling element row E is reversed, each of

the reversed elements E is brought into contact with a

side wall of the element-reversing groove 32b at the

coupling head-side end E-2.

The slider inserting apparatus 1 and the chain

reversing apparatus 3 of the foregoing construction operate

as follows.

After the fastener chain C is cut or severed by the

chain cutting apparatus 4, the fastener tapes T are gripped

by a pair of left and right first grippers 51 (FIG.

1),

described later, at a leading end of the fastener chain C

and pulled forwardly by thgﬂfirst grippers 51. When the
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nove t hrough the guide channel defined in the slider S. Before the fast ener
~chain Cis threaded through the guide channel of the sk+der—S—the—ecotphi ng

el ement rows E are guided in the el ement guide groove 1B§PQMT%ﬂ1ﬁeSHd5H end
supporting portion 1la-1 of the upper slider holder 11. fhe

- 20 -

gripped leading end of the fastener chain C arrives at a
predetermined position on an installation side of the slider
inserting apparatus 1 and the chain reversing apparatus 3,
the first grippers 51 are temporarily stopped. In this
instance, the first and second holder portions 12a, 12b of
the slider inserting apgaratus 1 support on their upper
surfaces a slider which is supplied from a slider supplying
apparatus, not shown. The slider supplying apparatus may be
one shown in Japanese Patent Publication No. 63-40090.

Now description will be given of a manner in which
the slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the upper surfaces of ‘the
first and second holder portions 12a, 12b. Before being
supplied with the slider, the first holder portion 12a is
disposed in a horizontal position indicated by two-dot chain
lines shown in FIG. 4. The slider S is supported onto the
second holder portion 12b with the flange portion S-1 sup-
ported on the left and right first contact surfaces 12b-

1 and the left and right second contact surfaces 12b-2 .
Substantially at the same time as the completion of
contact between the slider S and the second holder por-
tion 12b, a non-illustrated cylinder actuator operates to
turn the first holder portion 12a upwardly into an upright
position indicated by the solid lines in FIG. 4. During

this angular movement of the first holder portion 12a, the
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coupling elenent rows E, as they are noved through the stepped supporting
surface 1la at the outlet of the elenent guide groove.lla-2. are snoothly

"and reliably threaded into the guide channel of the IREg ) k-
i nstance, the slider Sis kept imovable partly becaus ﬁﬁgﬁgguﬂégﬁﬁfy
facin
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contact surface 12a-]1 comes into abutment with the front
surface and the fore-end of the guide post S-2 of the slider
S to thereby support thereon the guide post S-2. Simultane-
cusly with this abutting engagement, the unlocking portion
12a-2 pulls down the locking pawl S~4 of the slider S to
release the locking pawl S-4 from interlocking engagement
with the coupling elements E, thereby allowing the fastener
chain C to move through a guiae channel defined in the
slider S. In the illustrated embediment, in unison with the
upward rotation of the first holder portion 1Za, the chain-
reversing lower guide 32 turns upwardly into an upright
position in which the stringer guide surface 322 lies in 2
horizontal plane.

Then, the lower slider holder 12 is moved upwardly
by the operation of the non-illustrated cylinder actuater
until it reaches a plane including the feed path of the
fastener chain C. At the same time, the upper holder 11 and
the chain-reversing upper guide 31 are lowered by the opera-
ticn of the non-illustrated cylinder actuator, so that the
left and right fastener stringers C-1, C-1 while being
gripped by the first grippers S1 are lightly gripped by and
between the upper and lower slider holders 11, 12, and also
between the chain-reversing upper and lower guides 31, 32.
In this instance, the slider S is disposed centrally between

the left and right stringers S-1 gripped by the correspond-
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front surface and the fore-end of the guide post S-2 areﬂﬁﬂm@ymgm§q§w@§d

the contact surface 12a-1 of the first holder portion

"pawl S-4 held in the releasing position by the first hc)lderoﬁo Ngégéz
the lower slider holder 12, and partly because the back df
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ing first grippers 51 while it is held between the upper and

lower slider holders 11, 12, as shown in FIG. 5,

locking pawl S-4 raised into a releasing position,

with the

and with

a pull S-3 received in a vertically suspended condition

within the pull chamber A defined between the first and

second holder portions 12Za and 12b. The leading ends of the

espective stringers S-1 are guided between the confronting

stringer guide surfaces 3la, 32a of the chain-reversing

upper and lower guides 31, 32

Then, the non~illustrated cylinder actuator oper-

ates to lower the second holder portion 12b, thereby freeing

the downwardly facing front surface of the flange portion

S-1 of the slider S te enable the tapes T of the fastener

chain C to move through the guide channel defined in the

slider S. Before the fastener chain C is threaded through

the guide channel of the slider S, the coupling element rows

£ are guided in the element guide groove 1la-2 in the rear.

The coupling element rows E, as they are moved through the

stepped supporting surface 1la at the outlet of the element

guide groove 1la-2, are smoothly and reliably threaded into

the guide channel of the slider S. In this instance,

the

slider S is kept immovable partly because the downwardly

facing front surface and the fore-end of the guide post S-2

are firmly retained on the contact surface 12a-1 of the

first holder portion 12a, with the locking pawl S-4 held in
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portion S-1 is stably supported by the stepped supporlt BR§ ATHEREEe SELET d
_the upper slider holder 11. As the fastener chain Ciis 'uveurth%cdgh—the
slider S while being kept imovable, the two rows of couqh@n% ﬁl@ﬁgnts E
are di sengaged by the slider S. The rows of bk

-23 -

the releasing position by the first holder pertion 12a of
the lover slider holder 12, and partly because the back of
the flange portion S-1 is stably supported by the stepped
supporting surface 1la of the upper slider holder 11.

As the fastener chain C is moved through the slider
S while being kept immovable, the two rows of coupling
elements E are disengaged by the slider S. The rows of
coupling elements E are then introduced into the chain-
reversing apparatus 3. The coupling element rows E, as they
are moved through the apparatus 3, are reversed and the
folded tape edges C-2 are completely unfolded, as shown in
FIGS. 6(A) - 6(E). More specifically, the two coupling
element rows E are advanced through the element-reversing
grooves 31b, 32b formed in the chain-reversing upper and
lower guides 31, 32. During that time, at an inlet portion
of each of the element-reversing grooves 31b, 32Zb, the leg-
side end of each of the coupling elements E is guided and
brought into contact with the arcuate inner peripheral wall
31b’, as shown in FIG. 6(A). As the coupling element row E
is advanced toward the outlet side of the element-reversing
grooves 31b, 32b, it is raised gradually, then turned upwardly
and inwardly, and subsequently tilted downwardly and inwardly,
as shown in FIGS, &(B), 6(C) and 6(D). As approaching the
outlet side of the element-reversing grooves 3ta, 32b, the

folded longitudinal tape edge C-2 is completely reversed

« o R SN
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coupling elenents E are then introduced into the chaip=—reversi-ng--appas
3. The coupling elenent rows E, as they are noved thrp m@ﬁ AP Epp aHaE TS
are reversed and the folded tape edges C-2 are conplete V“Uﬁfo%ded*~qs

shown
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or turned inside out together with the coupling elements E
supported thereon, as shown in FIG. 6(E).

FIG. 3 alsc illustrates an essential portion cf the
top stop appliying apparatus 4. 1In the illustrated embedi-
ment, top stops TS to be provided cn the raspective fastener
tapes T are formed from a thermoplastic synthetic resin, so
that the top stop applying apparat 4 i§ compesed of a
conventional ultrasonic weldér. As will be described in
brief with reference to FIG. 3, the ultrascnic welder 4
includes an ultrasonic horn 41 disposed above the left and
right stringers C-1 and vertically rasciprocally movable by
the operation of a non-illustrated cylinder actuator to
attach by fusing two blank strips TS' of thermeplastic syn-
thetic resin to the corresponding stringers C-1 at a border
between the coupling element row E and an element-free space
porticn. Designated by 42 is an anvil disposed below the
Ultrasonic horn 41 for supporting the left and rig@t s;ring—
ers C-1. The anvil 42 is vertically movable in synchronism
with vertical movement of the ultrasonic horn &4l. The top
stop applying apparatus & should by no means be limited To
the gltrasonic welder in the illustrated embodimenﬁ. For
instance, if the top stops to be attached are made of metal,
an ordinary top stop applying apparatus composed of a punch
and a die should preferably be used.

Referring back to FIGS. 1 and 2, there is shown an
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-14- FIGS. 6(A)-6(E). Mre specifically, the two couplifn
.are advanced through the el enent-reversing
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example of the fastener product discharging means or appara-
tus 5 which 1s disposed downstream of the top stop applying
apparatus & for achieving various tasks, such as feeding amd
positioning of the fastener chain C, spreading of the left
and right stringers C-~1, and discharging of the slide fas-
tener products. As previously mentioned, the fastener
product discharging apparatus 5 comprises the pair of first
grippers 51 and the pair of second grippers 52. Both
grippers 51, 52 generally known in construction and have
nothing to add i:o the peculiarity to the present invention in
terms of the construction. However, they are designed to
operale in a predetermined mode and at a timing peculiar to
the present invention, in accordance with the instructions
supplied from a control unit (not shown).

The first grippers S1 are disposed on cpposite
sides of the feed path of the fastener chain C and aligned
with each other in a direction normal to the feed path.
They are movable in the same manner with respect to the
fastener chain C. More specifically, the first grippers 51
grip the fastener chain C from the transverse direction
thereof at an end which has been cut by the cutting appara-
tus 2 across the element-free space portion. Then, they
move on the opposite sides of the slider inserting apparatus
1 in the direction of movement of the fastener chain C.

When the first grippers 51 pass over the working region of
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grooves 31b, 32b forned in the chain-reversing upper and | ower guides 31,
,32. During that time, at an inlet portion of each of the el enent-rever
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31b,

the slider inserting apparatus 1, they start moving laterally

in an outward direction to spread apart the left and right

stringers while continuing advancing movement in the same

direction as the direction of movement of

are stopped when pradetermined porticns of

the fastener chain C. They

the respective

stringers C-1 arvive at the corresponding top step applying

pesitions en the top stop applying apparatus 4. Then the

£irst grippers S1 release the stringers C-1.

At this mement, the second grippers 52 start

moving toward the cut ends (leading ends) of the left and

right stringers C-1.

Concurrently with the releasing

operaticn of the first grippers 51, the second grippers 52

grip the cut ends of the stringers C-1 from the direction

parallel to the movement of the fastener chain C. When top

stop application completes at the top stop applying apparatus

4, the upper and lower slider holders 11, 12 of the slider

inserting apparatus 1, the chain-reversing upper and lower

guides 31, 32 of the chain reversing apparatus J, and the

ultrasonic horn 41 and the anvil 42 of the top stop

apolying apparatus 4 are moved in a direction away from

each other. At the same time, a cylinder actuater 52a

shown in FIGS. 1 and 2 is activated to extend its piston

rod to laterally spread apart the second grippers 52,

thereby removing the top stops TS attached to the stringers

C-1 and the stringers C-1 from the anvil 42. Then the
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shown in FIG 6(A). As the coupling elenent row E is advanced tomard the
outlet side of the el enent-reversing grooves 31b, 3
" gradual ly, then turned upwardly and inwardly, and Stbﬁgﬂ$&ﬂMﬁ#ﬁv4¢éﬁ
downwardly and inwardly, as shown in FIGS. 6(B), 6(¢ @nd6(D~—AS
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second stoppers 52 further move forwards to discharge a
concealed slide fastener as a final product from the
fastener finishing machine.

Subsequent to the discharge of the finished con-
cealed slide fastener described above, a non-illustrated
feed unit advances the fastener chain C by a distance which
is equal to the length of a concealed slide fastener to be
produced in a next run of the fastener finishing machine. In
the course of the chain supplying operation, the tapes of
the fastener chain C are gripped by the first grippers 51 at
the leading end (cut end) of the fastener chain C and fed
forward by the first grippers 51. The foregoing sequence of
operations may be rspeated to automatically produce a
desired number of concealed slide fasteners.

As is apparent from the foregoing description,
according to the slider'inserting apparatus, a slider having
a unique srructure due to its use with 2 concealed §1ide'
fastener can be held reliably and stably, so that a con-
cealed slide fastener chain can be threaded smoothly through
the slider. By use of a chain reversing apparatus which is
structurally and operationally linked with the slider
inserting apparatus, a -top stop applying operation, which has
heretofore required an additional processing step achieved by
a different apparatus, can be achieved on a single fastener

finishing machine substantially at the same time as the

—
e
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approachlng the outlet side of the elenent-reversing grooves 3la, 32b, the
‘fol ded longitudinal tape edge C2 is com pletely reueuyai4um4a$ﬁed~+nside

out together with the coupling el ements E supported | rapeapEMEST Shiglh |i n
FIG 6(E).
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slider inserting operation. The fastener finishing machine
when incorporated in a conventional concealed slide fastener
.manufacturing system will ensure a fully automated produc-
tion of the concealed slide fasteners.

Obviously, various minor changes and modifications
of the present invention are possible in the light of the
above teaching. It is therefore to be understood that
within the scope of the appended claims the invention may be

practiced otherwise than as specifically described.

—_——
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CLAIMS

1.

An apparatus for inserting a slider for a concealed
slide fastener, comprising:

an upper slider holder having a contact surface
contacting the back and the rear end of a flange portion of
the slider, and a lower slider holder disposed directly
below said upper slider holder and having a contact surface
contacting, at least, the front surface and the fore-end of
a quide post of the slider to support thereon the guide
post, said lower slider holder being vertically movable
when the slider is inserted intoc a fastener chain;

said lower slide holder including a first holder
portion and a second holder portion respectively disposed
forwardly and rearwardly of a pull chamber which is defined
between said first and second holder portions for receiving
therein a pull of the slider;

said first holder portion having a contact surface
contacting the front surface and the fore-end c¢f the guide
pest for supporting the guide post, and an unlocking
surface contacting a locking pawl of the slider to release
the locking pawl from interlocking engagement said coupling
elements of the fastener chain when said contact surface of
said first holder portion and the front surface and the
fore-end of the guide post contact each other; and

said second holder portion having a contact surface
contacting the front surface of the flange portion for
supporting flange portion, said second holder portion being
made movable in a direction away from the slider when the
slider is held between said upper and lower slide holders.

An apparatus according to claim 1, wherein said first
holder portion is pivotally movable about its lower end,
and after said second holder portion engages the front
surface of the flange portion of the slider, said first
holder potion is pivotally moved upwardly to contact the
front surface and the fore-end of the guide post and
simultaneously unlock the locking pawl of the slider.
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ul'trasonic welder. As will be described in brief w th+efer—ence—to—FG
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3. An apparatus according to claim 1, wherein said second
holder potion is independently movable downwardly away from
the slider portion while the slider is held between said

upper and lower slide holders.

4. A fastener finishing machine for finishing a concealed
slide fastener and including the slider inserting apparatus
of claim 1, said fastener finishing machine comprising: a
chain cutting device disposed on the upstream side of said
slider inserting apparatus for cutting the fastener chain
into predetermined product lengths; a chain reversing
apparatus disposed adjacent to said slider inserting an
apparatus on the downstream side thereof and composed of a
chain-reversing upper guide including a pair of laterally
spaced element-reversing grooves and a chain-reversing
lower guide having a pair of element-reversing grooves; a
top stop applying apparatus disposed on the downstream side
of said chain reversing apparatus; and fastener product
discharge means for positioning a pair of fastener
stringers of the fastener chain relative to said top stop
applying apparatus and discharging a fastener product with
top stops attached thereto the downstream side of said
fastener finishing machine.

5. A fastener finishing machine according to claim 4,
wherein said fastener product discharge means includes a
pair of first grippers for gripping the pair of fastener
stringers, respectively, at a leading end of the fastener
chain from a first direction normal to a path of feed of
the fastener chain, and a pair of second grippers for
gripping the fastener stringers, respectively, at the
leading end of the fastener chain from a second direction
parallel to the feed path of the fastener chain when said
first grippers releases the leading end of the fastener
chain, said first and second grippers being reciprocally
movable in said first and second directions, respectively.

This Sheet Has Been Replaced ' THIS SHEFT HAS BEEN

AR o

U |




t hernopl astic synthetic resin to the corresponding stringers C1 by fusing
.at a border between the coupling element row E and an elerent-free-space
portion. Designated by 42 is an anvil disposed bel ow t hg H}?J%B%MWQ’$WF“Tlh_
for supporting the left and right stringers C 1. The anyi |y42- |s~ve{p+g? by
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ABSTRACT
SLIDER INSERTING APPARATUS FOR FOR CONCEALED SLIDE FASTENER
AND CONCEALED SLIDE-FASTENER FINISHING MACHINE

A slider inserting apparatus (1) is constructed such
that before a concealed fastener chain (C) is threaded
through a slider (S), the front and back and the rear end of
a flange portion (S-1) and the front surface and the fore-
end of a guide post (S-2) are held between a pair of upper
and lower slider holders (11, 12) with a locking pawl (S-4)
held in a releasing position. With the insertion of the
fastener chain, the front surface of the flange portion
(S-1) is freed from engagemeﬁt with the lower holder (12)
to enable passage of the fastener chain (C) through the
slider (S). The slider (S) is still held from three different
directions by the holders (11, 12) so that im spite of a
unique or odd shape of the slider (S), the fastener chain
(C) can smoothly be thre;aed through the slider (S). The
slider inserting apparatus (1) is preferably combined
with a chain-reversing apparatus (3) having element-revers-
ing grooves (31b, 32b), in which instance the top stop
applying process and the slider inserting process can be
carried out continuously on one and the same process-

ing machine.

(FIGURE 3)
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appératus conposed of a punch and a die should preferably be used.
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-15 - Referring back to FIGS. 1 and 2, there is shown an exanple of the
-fastener product discharging nmeans or appa- ratus 5 which is disposed
downstream of the top stop applying apparatus 4 for achi evi-ng-various—
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feeding and positioning of the fastener chain C, spreading of the left and
.right stringers C1, and discharging of the slide fastener products. As
previously nentioned, the fastener product discharging apparatus 5

conprises the pair of first grippers 51 and the pair of se oﬁa
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grippers 51, 52 are generally known in construction. How ever, they are
designed to operate in a predeterm ned node and at a timng peculiar to the
present invention, in accor- dance with the instructions supplied froma
control unit (not shown).

[ la

2

1

[ tla=-1—
12b- |
S-4 -1

[2b—
S-3
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The first grippers 51 are di sposed on opposite sides of the feed path of
the fastener chain C and aligned with each other in a direction normal to
the feed path. They are novable in the same manner wth respect to the
fastener chain C. Mrre specifically, the first grippers . Sl.grip.the
fastener chain C REE L%M“ KT S‘*!:ET

6 09 i1 | |

FIG.6(A) 25 F 3

FIG.6(B)

FIG.6(C),g, S0 s
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fromthe transverse direction of the fastener

chain C at an end whi ch has

‘been cut across the elenent-free space portion by the cutting apparatus 2.

Then,
in the direction of novenent of the fastener

FIG. 7

t hey nove on the opposite sides of the slider

i nserting apparatus 1
chain C. Wen tile
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first grippers 51 pass over the slider inserting apparatus 1, they StATP <
poving laterally in an outward direction to spread apart the left and right
stringers while continuing to advance in the sane direction as the

direction of novenent of the fastener chain C. They are st
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for inserting
sliders successively onto a concealed slide fastener chain fed
continuously, and also to a concealed slide-fastener finishing
machine for applying top end stops to the fastener chain

. simultaneously with the insertion of the slider by the slider
inserting-apparatus.

2. Description of the Prior Art

Although the slider inserting apparatus used exclusively
for sliders for concealed slide fasteners are known, they are
less in number than those used for sliders for general slide
fasteners due to their structural complexity induced by the
unique shape and configuration of the slider and fastener
chain such as shown here in FIGS. 7 and 8. Particularly, as
regards automatic slider inserting apparatuses of the so-
called “forward insertion™ type in which a concealed fas-

~ tener chain is threaded in an engaged or coupled condition
into the mouth of a slider and withdrawn from the opposite
wider mouth of the slider in a disengaged or separated
condition, it is rare to see 2 prior proposal other than one
disclosed in Japanese Patent Publication No. 3-40090.

The slider inserting apparatus disclosed in this Japanese
publication includes a pull guide having a pull groove for
receiving therein a pull of the slider. The pull guide is
movable from a lower side of a fastener chain to an upper
side through the gap between two fastener tapes at an
element-free space portion, s0 as to receive the pull of the
slider which has already been held by a pair of slider holders
on the upper side of the fastener chain, with the pull
suspended vertically downwardly. The pull guide and the
slider holders are attached to a common frame so that when
the pull guide is lowered, the slider holders concurrently
move downwards, thus cnabling the pull to move through
the fastener chain from the other side to the one side without
interference with the fastener tapes.



portions of the respective stringers C1 arrive at the corre- sponding top j
stop applying positions on the top stop apply- ing apparatus 4. Then the
“first grippers 51 release the stringers G1. At this npoent the second

grippers 52 start noving REPLACEMENT SHEET
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After passing through the slider inserting apparatus, the
fastener chain moves into a top stop applying station in
which the folded inner longltudmal edge portions of the
fastener tapes each carrying-thereon a row of coupling
elements are unfolded by reversing them with a spreading
plate, and while keeping this unfolded condition of the tape
edges, top end stops are attached to the réspective fastener
tape by fusing each part of the coupling elements located
adjacent to one end of the element-free portion, in such a
manner as disclosed in Japanese Patent Publication No.
39-33364. The fastener chain is then cut into individual

-product lengths to produce finished concealed slide fasteners
in succession.

"The slider inserting apparatus disclosed in Japanese
Patent Publication No. 64-40090 has many movable parts or
members vertically reciprocated by cylinder actuators, such
a3 a rod member vertically reciprocated by a cylinder
actuator for releasing a locking pawl of the slider from the
coupling elements, or a group of members driven by cylin-
der actuators to vertically reciprocate in a complicated timed
manner to hold the slider. With this arrangement, the dis-
closed slider inserting Aapparatus is rendered complicated in
construction and requires a labonouyand time-consuming .

dcs:gn work to construct a control program for controllmg
operation of the individual cylinder actuators.

As may be understood from what the aforesaid two
Japanese publications disclose, the conventional slider
inserting apparatus and the top stop applying apparatus are °
disposed apart from one another, and even when the slider
inserting operation and the top stop applying operation are
achieved continuously, two independently operable appara-
tus are employed. In the case of the concealed slide fasten-
ers, the top stop application can only be achieved after the
rows of coupling elements are reversed or overturned about
the respective longitudinal tape edges by passing the fas-
tener chain through a chain reversing apparatus used exclu-
sively for the so-called “chain reversing” operation, as
shown in Japanese Patent Publication No. 59-33364. Thus,
regarding the top stop application, the fastener chain for the
concealed slide fastener requires one additional processing




toward the cut ends (leading ends) of the left and right b‘u'rihg
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slep as compared with the general fastener chain. Further-
more, in the case of the continuous fastener chain, various
processing operations require high positioning accuracy and
must be performed effectively at element-free portions, so it
has been almost impossible heretofore to achieve the slider
inserting operation and the top stop applymg operation on'a
single finishing machine.

SUMMARY OF THE INVENTION

With the foregoing drawbacks of the prior art in view, it
is an object of the present invention to provide an apparatus
for inserting a slider for a concealed slide fastener, which is
simple in construction and capable of reducing the number

-of actuating mechanisms, and a fastener finishing apparatus

for concealed slide fasteners, which is integrally connected
with the slider inserting apparatus into a single machine and

capable of continuously applying top stops to a fastener
chain.

According to the present invention, an apparatus for
inserting a slider for a concealed slide fastener includes an
upper slider holder having a contact surface contacting the
back and the rear’end of a flange portion of the slider, and -
a lower slider holder disposed directly below the upper

‘slider holder and havmg a contact surface closely contacting,
~ at least, the front surface and the fore-end of a guide post of

the slider to support thereon the guide post, the lower slider
holder being vertically movable when the slider is inserted
onto a fastener chain. The lower slider holderincludes a first
holder portion and a second holder portion respectively
disposed forwardly and rearwardly of a pull chamber which
is defined between the first and second holder portions for
receiving therein a pull of the slider. The first holder portion
has a contact surface contacting the front surface and the
fore-end of the guide post for supporting the guide post, and
an unlocking surface contacting a locking pawl of the slider
to release the locking pawl from interlocking engagement
with coupling elements of the fastener chain when the
contact surface of the first holder portion contacts with the
front surface and the fore-end of the guide post. The second
holder portion has a contact surface contacting the front
surface of the flange portion for supporting the flange
portion, the second holder portion being movable in a
direction away from the slider when the slider is held
between the upper and lower slider holders.




tion conpletes at the top stop applying apparatus 4, the _ OMef
slider holders 11, 12 of the slider inserting apparatus BEBfAﬁfiFi\Pé?\ﬂ'é
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The slider inserting apparatus may preferably be used in
combination with a fastener finishing machine for a con-
cealed slide fastener, in which instance the fastener finishing
machine preferably includes a chain cutting device disposed

on the upstream side of the slider inscrting apparatus for
cutting the fastener chain into predetermined product
lengths, a chain reversing apparatus disposed adjacent to the
slider inserting apparatus on thc downstream side thereol
and composcd of a chain-reversing upper guide including a
pair of laterally spaced elemcnl—reversmg grooves and a
cham-revcrsmg lower guidc having a pair of elcment-re-
versing grooves, a top stop applying apparatus disposcd on
the downstream side of the chain reversing apparalus, and a
fastener product discharge means for positioning a pair of
fastener stringers of the fastencr chain relative to the top stop
applying device and discharging a fastencr product with top
stops attached thereto to the downstream side of the fastener

finishing machine. Thus, a concealed slide fastener as a ﬁna!
product can be successfully produced

Preferably, the first holder portion is pivotally movable
about its lower end, and after the second holder portion
contacts with the front surface of the flange portion of the
slider, the first holder portion is pivotally moved upwardly
to contact the front surface and the fore-end of the guide post
‘and simultaneously unlock the locking pawl of the slider. In
a preferred form of the invention, the second holder portion
is independently movable downwardly away from the slider
‘while the slider is held between the upper and lower slider
holders. The fastener product discharge means preferably
includes a pair of first grippers for gripping the pair of
fastener stringers, respectively, at a cut end of the fastener
chain from a first direction normal to a path of feed of the
fastener chain, and a pair of second grippers for gripping the
fastener stringers, respectively, at the cut end of the fastener
chain from a second direction parallel to the feed path of the
fastener chain when the first grippers release the leading end
of the fastener chain, the first and second grippers being
reciprocally movable in the first and second directions,
respectively.

Before a slider is supplied to the lower slider holder, the
first holder portion is disposed in a horizontal position. Then
the slider is supplied to the lower slide holder, in which



-16- 41 and the anvil 42 of the top stop applying apparat us 4 are noved in
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instance the slider is held on the second holder portion with
a flange portion supported on a contact surface of the second
holder portion. Substantially at the same time as the engage-
ment between the slider flange portion and the second holder
portion, the first holder portion” and the chain-reversing
lower guide are turned upwardly into respective upright
positions. With this angular movement of the first holder
portion, the contact surface is brought into abutment with the
front surface and the fore-end of the guide post of the slider
to support thereon the guide post. Simultaneously with this
abutting engagement, the unlocking portion pulls down the
locking paw! of the slider to release the locking pawl from
interlocking engagement with the coupling elements,
thereby allowing the fastener chain to move through a guide
channel defined in the slider.

Then, the lower slider holder and the chain-reversing
lower guide are moved upwardly until their arrival at the
same plane with that of the feed path of the fastener chain.
At the same time, the upper slider holder and the chain-
reversing upper guide are lowered, so that the slide fastener
chain while being advanced is lightly gripped by and
between the upper and lower slider holders and also between
the chain-reversing upper and lower guides. In this instance,
the slider is disposed centrally between the left and right
stringers gripped by a pair of gripping means, with the
locking pawl raised into a releasing position, and with a pull
received in a vertically suspended condition within the pull
chamber defined between the first and second holder por-
tions. The leading ends of the respective stringers are guided
between the confronting stringer guide surfaces of the
chain-reversing upper and lower guides. Then, the second
holder portion is lowered to expose or free the downwardly
facing front surface of the Nange: portion of the slider,
thereby enabimg the tapes to move through the guide
channel in the slider. Before the fastener chain is threaded
into the guide channel of the slider, the coupling element
rows are guided in an clement guide portion formed in the
rear end supporting portion of the upper slider holder. The
coupling element rows, as they are moved through a stepped
supporting surface formed at the outlet of the element guide
portion, are smoothly and reliably threaded into tile guide
channel of the slider. In this instance, the slider is kept



time, a cylinder actuator 52a shown in FIGS. | and 2 is activated to extend
its piston rod to laterally spread apart the second grippers 52, thereby

renoving the top stops TS attached to the stringers C'lﬁﬁpgﬂﬂ&khﬁ\lﬁ@?{*kﬁh‘lz'
Then the second grippers 52 further nove forwards to dj s -
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immovable partly because the downwardly facing front
surface and the fore-end of the guide post are firmly retained
on the first holder portion, with the locking paw! held in the
releasmg position, and partly because the back of the flange
portion is stably supported by the upper slider holder.

As the fastener chain is moved through the slider, the two
rows of coupling elements are disengaged by the slider. The
rows of coupling elements are then introduced into the
chain-reversing apparatus. The coupling element rows, as
they move through the chain-reversing apparatus, are guided
by and along element-reversing grooves formed in the
chain-reversing upper and lower guides. During that time, at
the inlet, the leg-side end of each of the coupling elements
is"brought into guided engagement with the inner peripheral
wall of the element-reversing grooves. As each of the
coupling element row is advanced toward the qutlet side, it
is turned gradually, and when_i;reaches the outlet side, the
folded longitudinal tape edge is completely reversed or
turned inside out together with the coupling elements sup-
ported thereon.

Then, while the inner tape edges are held in an unfolded -
flat condition, the fastener chain is fed into .the top stop ., .
applying apparatus, in which top stops are attached to the
respective tapes in a manner generally known per se. Simul-
taneously with this top stop applying operation, the cutting
apparatus operates to cut the fastener chain at a predeter-
mined position transversely across one element-free space
portion. As a consequence of this cutting, a finished con-
cealed slide fastener is produced and discharged from the
fastener finishing machine. The foregoing procedures may
be repeated to successively produce a deslred number of
concealed slide fasteners.

The above and other objects, features and advantages of
the present invention will become manifest to those versed
in the art upon making reference to the following detailed
description and the accompanying sheets of drawings in
which a preferred structural embodiment incorporating the
principles of the present invention is shown by way of

. illustrative example.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view showing the general
construction of a concealed slide-fastener finishing machine
embodying the present invention, with retailed illustration of
a fastener discharging device;

FIG. 2 is a view similar to FIG. 1, showing the operauon
of the slider discharging device;

FIG. 3 is a perspecuve view, with parts cutaway for
. clarity, showmg main portions of a slider irserting appara-
tus, a chain reversing apparatus, and a top stop applying

apparatus, respectively, of the concealed slide-fastener fin-
ishing machine;

FIG. 4 is a diagrammatical view illustrative of the opera-
don of the slider inserting apparatus;

FIG. § is a side view of a main portion of the slider
inserting apparatus and the chain reversing apparatus, show-
ing a slider holding condition and a chain inserting position;

FIGS. 6(A) through 6(E) are schematic cross-sectional
views illustrative of the chain reversing operation achieved

_by the chain reversing apparatus;

FIG. 7 is a plan view of a conventional slider as it is

threaded over a concealed slide fastener chain; and

FIG. 8 is a partial cross-sectional view taken along line
X—X in FIG. 7

DETAILED DESCRIPTION

The present invention will be described below in greater
detail with reference to a preferred embodiment illustrated in
the accompanying drawings. As previously stated, the inven-
tion provides in one aspect an apparatus for inserting a slider
for a concealed slide fastener and, in another aspect, a
fastener finishing machine for finishing tile concealed slide
fastener. Since the slider inserting apparatus is incorporated
in the fastener finishing machine, it appears that the descrip-
tion of the fastener finishing machine necessarily involves
the description of the slider inserting machine. Accordingly,
the following description will be directed to the fastener
finishing machine.




to the length of a conceal ed slide fastener to be producedmm—eanext—runr—of
the fastener finishing machine. In the course of the chai n| SREBAGEMENT SHFFT
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As shown in FIGS. 1 and 2, a fastener finishing machine
embodying the present invention for finishing a concealed
slide fastener includes a slider inserting apparatus 1 for the
concealed slide fastener, a chain cutting device 2 disposed
on the upstream side of the slider inserting apparatus 1 for
cutting the fastener chain C into predetermined product
lengths, a chain reversing apparatus 3 disposed adjacent to
the slider inserting apparatus 1 on the downstream thereof
and composed of a chain-reversing upper guide (described
later) including a pair of element-reversing grooves and a
chain-reversing lower guide (described later) having a pair
of element-reversing grooves, a top stop applying apparatus
4 disposed on the downstream side of said chain reversing
apparatus 3, and.a fastener product discharge means 5 for
discharging a fastener product with-top stops attached

- thereto, to the down-stream side of the fastener finishing
machine. The -chain cumng device 2 docs” not have any
arrangement designed partxcularly for the present invention.
Rather, it is constructed such-that each time the continuous
fastener chain C is advanoed mlenmuemly bya: predeter-
mined Iength measured by a length-measunng roller (not
shown), a predetermined positioning operation is carried out
with respect to an element-free space pomon of the fastener
chain C, and upon completion of this positioning, a cutter of
a conventional construction operates to cut or sever the
fastener chain C transversely.

FIG. 3 illustrates in perspective a typical example of an
arrangement of the slider inserting apparatus 1, the chain
reversing apparatus 3 and the top stop applying apparatus 4.
In this arrangement, movable parts or members are driven by
drive system composed solely of cylinder actuators. As is
generally known; the drive system, i.e., the cylinder actua-
tors are operable by on corhmand signals or instructions
supplied from a control unit (not shown) in accordance with
a predetermined processing procedure, and the illustration of
the drive system is, therefore, omitted.

As clearly understood from FIG. 3, the slider inserting
apparatus 1 is integrally provided with the chain reversing
apparatus 3. It may of course be possible to connect the top




grippers 51. The foregoing sequence of operations may be repeated to
automatical ly produce a desired nunber of conceal ed slide ffa
apparent fromthe foregoing description, according to the gl
apparatus, a slider having a unique

stop applying apparatus 4 and the chain reversing apparatus
3 on a path of feed of the fastener chain C via a frame.

FIG. 4 diagrammatically illustrates the structure and
operation of the slider inserting apparatus at an initial stage
of the slider inserting operation, and FIG. 5 diagrammati-
cally shows a condition in which the fastener chain C passes
through the slider “inserting apparatus 1 and the chain
reversing apparatus 3. Now a description will be given of the
slider inserting apparatus 1 and the chain revising device 3
with reference to FIGS. 1-5.

Designated by 10 is a support block having a substantially
U shape and supporting thereon a lower part of the slider
inserting apparatus 1 and a lower part of the chain reversing
apparatus 4. The support block 10 is vertically movable by
the operation of a non-illustrated cylinder actuator. The
slider inserting apparatus 1 includes a pair of upper and
lower slider holders 11 and 12 disposéd in vertical alignment
across the feed path of the fastener chains C. -

The upper slider holder 11 is vertically and rectprocally
. movable, by the operation of a non-illustrated cylinder
actuator, between the plane of the feed path of the fastener
chain C and its standby position upwardly spaced from the
plane. The upper slider holder 11 has in its underside a -
stepped support surface 11a which is engageable with the
back and the rear end of a flange portion S-1 of the slider S
for supporting the flange portion S-1, and a rear end sup-
porting portion 11a-1 having an element guide groove 11g-2
for guiding a pair of rows of coupling elements of the
fastener chain C along the feed path of the fastener chain C.

The lower slider holder 12 is supported by the support
block 10 and includes a first holder portion 12a and a second
holder portion 12b which are disposed respectively on the
forward and rearward sides (i.e., the downstream and
upstream sides) of a pull space or chamber A which is
defined between the first and second holder portions 12a,
12 for receiving therein a pull S-3 of the slider S. The first
holder portion 12a is pivotally connected at its lower end to
the support block 10 and has a contact surface 12a-1
contacting with the front surface and the fore-end of a guide
post S-2 of the slider S, and an unlocking portion (unlocking
surface) 12a-2 contacting with a locking pawl S-4 to release



structure due to its use with a conceal ed slide fastener
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the latter from interlocking engagement with the coupling
elements when the contact surface 12a-1 and the front
surface and the fore-end of the slider guide post S-4 contact
with each other. The second holder portion 12b has a pair of
laterally spaced, left and right first contact surfaces 12b-1
contacting with the left and right front surfaces of the flange
port, on S-1, respectlively, to support the flange portion S-1
from the bottom, and a pair of laterally spaced, left and right
second contact surfaces 12b-2 contacting with the left and
right side surfaces of the flange portion S-1 for supporting
the flange portion S-1 from the opposite sides. The second
holder portion 125 is supported by the support block 10 and
vertically movable in the support block 10. When the slider
S is held by the upper and lower slider holders 11, 12 and
threaded over the fastener chain C, the second holder portion
12b is lowered by the operation of a non-illustrated cylinder
actuator and hence is disengaged from the slider S. In the
illustrated embodiment, a chain guide member 12¢ having a
support surface 12¢-1 disposed centrally between the left
and right first contact surfaces 12b-1 for supporting thereon
the concealed fastener chain C from-the bottom (front side)
is fixedly supported by the support block 10.

The chain-reversing lower guide 32 of the chain reversing
apparatus 3 is pivotally connected at its lower end to the
support block 10 together with the lower s!iggr holder 12. To
this end, in the case of the illustrated embodiment, the
chain-reversing upper guide 31 disposcd above the feed path

‘of the fastencr chain C is connected to the upper slider
‘holder 11 via a support member not shown.

The chain-reversing upper and lower guides 31, 32 hav
such structures as best shown in FIGS. 3 and 6(A)-6(E).
More specifically, the chain-reversing upper and lower
guides 31, 32 have confronting surfaces which are so
profiled as to provide a pair of conlronting stringer guide
surfaces 31a, 32a cooperative with each other to guide the
left and right fastener stringers C-1. The stringer guide
surfaces 31a, 32a respectively have formed thercin a pair of
laterally spaced element-reversing grooves 31b; 325 co-
active with the rows of coupling elements E to rcverse or
unfold the folded inner longitudinal edge portions C-2 of the
fastner stringers C-1. The element-reversing grooves 315,
32b are symmetrical with cach other about its longitudinal
center line of the corresponding stringer guide surface 31a,
32a. The lower stringer guide surface 32a is a guide passage
having a width increasing progressively toward the direction
of movement of the fastener chain C. Likewise, the upper

e SR«
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Stringer guide surface 325 is formed with a guide passage
having a width increasing progressively toward the dircction
of movement of the fastencr chain C, in conformity with a
configuration of the lower element-reversing grooves 325.

Each of the left and right element-reversing groaves 316
(only one being shown) formed in the chain-reversing upper
guide 31 has an upwardly curving arcuate inner peripheral
wall 315, as shown in FIGS. 6(A)-6(E). The element-
reversing grooves 315 extend convergently toward cach
other in a direction from the inlet side toward the outlet side
of the grooves 315 (i.e., in the direction of feed of the
fastener chain C). Accordingly, at the inlet side, the arcuate
inner peripheral wail 315' of each element-reversing groove
315 comes into contact with the leg-side end E-1 of each
individual coupling element E, as shown in FIG. 6(A). As
the fastener chain C advances progressively toward the
‘outlet side, the coupling element row E is gradually raised
or tilted upwardly and inwardly and then tilted downwardly
and inwardly, as shown in FIGS. 6(B)- 6(D). And at the

outlet side of the clement-reversing groove 315, the folded

longitudinal tape edge C-2 is completely reversed or tumed
inside out together with the coupling elements supported
thereon, as shown in FIG. 6(E). The element-reversing
grooves 325 of the chain-reversing lower guide 32, ‘which
are disposed below the pair of upper element-reversing
grooves 31b, are separated by a central groove 32¢, as shown

in FIG. 3. The width of the element-ceversing grooves 325

is determined such that the fastener tapes T of the fastcner

chain C can advance through the chain reversing apparatus-

3 while they are conunuously gripped with an appropriate
force between the lower stringer guide surface 322 and the
upper stringer gmde surface 31a, and when tile coupling
clement row E is reversed, each of the reversed elements E
is brought into contact with a side wall of the element-
reversing groove 325 at the coupling head-side end E-2.
The slider inserting apparatus 1 and the chain reversing
apparatus 3 of the foregoing construction operate as follows.
After the fastener chain C is cut or severed by the chain
cutting apparatus 4, the fastener tapes T are gripped by a paic
of left and right first grippers 51 (FIG. 1), described later, at
a leading end of the fastener chain C and pulled forwardly
by the first grippers 51. When the gripped leading end of the

" fastener chain C arrives at a predetermined position on an

installation side of the slider inserting apparatus 1 and the
chain reversing apparatus 3, the first grippers 51 are tem-
porarily stopped. In this instance, the first and second holder

. favetnad e

ke
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portions 12a, 12b of the slider inserting apparatus 1 support
on their upper surfaces a slider which is supplied from a
slider supplying apparatus, which is not shown. The slider
supplying apparatus may be one shown in Japanese Patent
Publication No. 63-40090.

Now description will be given of a manner in which the
slider supplied from the non-illustrated slider supplying
apparatus is placed on and held by the upper surfaces of the
first and second holder portions 124, 12b. Before being
supplied with the sliders,"the first holder portion 124 is
disposed in a horizontal position indicated by two-dot chain
lines shown in FIG. 4. The slider S is supported on the
sccond holder portion 126 with the flange portion S-1 -
supported on the left and right first contact surfaces 125-1
and the left and right second contact surfaces 125b-2. Sub-
stantially at the same time as the completion of cofitact
between the slider S and the second holder portion 125, a
non-illustrated cylinder actuator operates to turn the first
holder portion 12a upwardly into an upright position indi-' -
cated by the solid line in FIG. 4. During this angular
movement of the first holder portion 124, the contact surface
12a-1 comes into abutment with the front surface and the'
fore-end of the guide post S-2 of the slider S to thereby
support thereon the guide post S-2. Simultaneously with this -
abutting engagement, the ‘unlocking portion 124-2 pulls =
down the lacking pawl S-4 of the slider S to release the
locking pawl S-4 from interlocking engagement with the
coupling elements E, thereby allowing the fastener chain C
to move through a guide channel defined in the slider S. In
the illustrated embodiment, in unison with the upward
rotaticn of the first holder portion 124, the chain-reversing
lower guide 32 turns upwardly into an upright position so
that the stringer guide surface 32a can lie in a horizontal
plane.

Then, the lower slider holder 12 is moves upwardly by the
operation of the. non-illustrated cylinder actuator until it
reaches to the plane of the feed path of the fastener chain C.
At the same time, the upper slider holder 11 and the
chain-reversing upper guide 31 are lowered by the operation
of the non-illustrated cylinder actuator, so that the left'and -
right fastener stringers C-1, C-1 while being gripped by the

3
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first grippers 51 are lightly gripped by and between the upper
and lower slider holders 11, 12, and also between the
chain-reversing upper and lower guides 31, 32. In this
instance, the slider S is disposed centrally between the left
and right stringers C-1 gripped by the corresponding first
grippers 51 while it is held between the upper and lower
slider holders 11, 12, as shown in FIG. 5, with the lockine
paw) S-4 raised into a releasing position, and with a pull S-3
received in a vertically suspended condition within the pull
chamber A defined between the first and second holder
portions 12a and 12b. The leading ends of the rcspeclive
stringers S-1 are guided between the confronting stringer
guide surfaces 31a, 32a of the cham-reversmg upper and
lower guides 31, 32.

Then, the non-illustrated cylinder actuator operates to
lower the second holder portion 12b, thereby freeing the
downwardly facing front surface of the flange portion S-1 of
tile slider S to enable the tapes T of the fastener chain C to
move through the guide channel defined in the slider S.'
Before the fastener chain C is threaded through the guide -
channel of the slider S, the coupling element rows E are
guided in the element guide groove 1la-2 in the rear end
supporting portion 11a-1 of the upper slider holder 11. The
coupling element rows E, as they are moved through the
stepped supporting surface 11a at the outlet of the element
guide groove 11a-2, are smoothly and reliably threaded into

the guxde channel of the slider S. In this instance, the slider
S is kept immovable partly because the downwardly facing
front surface and the fore-end of the guide post S-2 are
firmly retained on the contact surface 12a-1 of the first
holder portion 12a, with the locking pawl S-4 held in the
releasing position by the first holder portion 12a of the lower
slider holder 12, and partly because the back of the flange
portion S-1 is stably supported by the stepped supporting
surface 1la of the upper slider holder 11.

As the fastener chain C is moved through the slider S
while being kept immovable, the two rows of coupling
elements E are disengaged by the slider S. The rows of
coupling elements E are then introduced into the chain-
reversing apparatus 3. The coupling element rows E, as they
are moved through the apparatus 3, are reversed and the
folded tape edges C-2 are completely unfolded, as shown in
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FIGS. 6(A)-6(E). More specifically, the two coupling ele-
ment rows E are advanced through the element-reversing
grooves 31b, 32b formed in the chain-reversing upper and
lower guides 31, 32. During that time, at an inlet portionof .
each of the element-reversing grooves 31b, 32b, the leg-side
end of each of the coupling elements E is guided and brought ™
into contact with the arcuate inner peripheral wall 31b', as
shown in FIG. -6(A). As the coupling element row E is
advanced toward the outlet side of the element-reversing
grooves 31b, 32b, it is raised gradually, then turned
upwardly and inwardly, and subsequently tilted downwardly
and inwardly, as shown in FIGS. 6(B), 6(C) and 6(D). As
approaching the outlet side of the element-reversing grooves
31a, 32b, the folded longitudinal tape edge C-2 is com-
pletely reversed or tumed inside out together with the
coupling elements E supported thereon, as shown in FIG.
6(E). - o

FIG. 3 also illustrates an essential portion of the top stop:

_ applying apparatus 4. In the illustrated embodiment, top
stops TS to be provided on the respective fastener tapes T are
made from a thermoplastic synthetic resin, so that the top
stop applying apparatus 4 is composed of a conventional
uitrasonic welder. As will be described in brief with refer-

. ence to FIG. 3, the ultrasonic welder 4 includes an ultrasonic B
horn 41 disposed above the left and right stringers C-1 and
vertically reciprocally movable by the operation of a non-
illustrated cylinder actuator to attach two blank strips TS' of
thermoplastic synthetic resin to the corresponding stringers
C-1 by fusing at a border between the coupling clement row
E and an element-free space portion. Designated by 42 is an
anvil disposed below the ultrasonic hom 41 for supporting
the left and right stringers C-1. The anvil 42 is vertically
movable in synchronism with vertical movement of the
ultrasonic horn 41. The top stop applying apparatus 4 should
by no means be limited to the ultrasonic welder in the
illustrated embodiment. For instance, if the top stops to be
attached are made of metal, an ordinary top stop applying

apparatus composed of a punch and a die should preferably
be used.
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Referring back to FIGS. 1 and 2, there is shown an
example of the fastener product discharging means or appa-
ratus § which is disposed downstream of the top stop
applying apparatus 4 for achieving various tasks, such as

.. feeding and positioning of the fastener chain C, spreading of
the left and right stringers C-1, and discharging of the slide
fastener products. As previously mentioned, the fastener
product discharging apparatus 5§ comprises the pair of first
grippers 51 and the pair of second grippers 52. The both
grippers 51, 52 are generally known in construction. How-
ever, they are designed to operate in a predetermined mode
and at a timing peculiar to the present invention, in accor-

dance with the instructions supplied from a control unit (not
shown).

The first grippers 51 are disposed on opposite sides of the
feed path of the fastener chain C and aligned with each other
in a direction normal to the feed path. They are movable in
the same manner with respect to the fastener chain C. More
specifically, the first grippers 51 grip the fastener chain C
from the transverse direction of the fastener chain C at an
end which has been cut across the element-free space
portion by the cutting apparatus 2. Then, they move on the
opposite sides of the slider inserting apparatus 1 in the
direction .of movement of the fastener chain C. When file
first grippers 51 pass over the slider inserting apparatus 1,
they start moving laletally in an outward direction to spread -

. apart the left and right stringers while continuing to advance
in the same direction as the direction of movement of the
fastener chain C. They are stopped when predetermined
portions of the respective slnngers C-1 arrive at the corre-
sponding top stop applying positions on the top stop apply-
mg apparatus 4. Then the first gnppcrs s1 release the
stringers C-1.

At this moment, the second grippers 52 start moving -
toward the cut ends (leading ends) of the left and right -
stringers C-1. Concurrently with the releasing operation of
the first grippers 51, the second grippers 52 grip the cut ends
of the stringers C-1 from the direction parallel to the
movement of the fastener chain C. When top stop applica-
tion completes at the top stop applying apparatus 4, the
upper and lower slider holders 11, 12 of the slider inserting
apparatus 1, the chain-reversing upper and lower guides 31,
32 of the chain reversing apparatus 3, and the ultrasonic homn




contacting, at least, the front surface and the fore-end of a guide post of |
the slider to support thereon the guide post, said | ower sllder hol der :
being vertically novable when the slider is inserted intoafastener—echa-n.,
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41 and the anvil 42 of the top stop applying apparatus 4 are
moved in a direclion away from each other. At the same
time, a cylinder actuator 52a shown in FIGS. 1 and 2 is
activated to extend its piston rod to laterally spread apart the
second grippers 52, thereby removing the top stops TS
attached to the stringers C-1 from the anvil 42. Then the
second grippers S2 further move forwards to discharge a
concealed slide fastener as a final product from the fastener
finishing machine.

Subsequent to the discharge of the finished concealed
slide fastener described above, a non-illustrated feed unit
advances lile fastener chain C by a distance which is equal
to the length of a concealed slide fastener to be produced in
a next run of the fastener finishing machine. In the course of

. the chain supplying operation, the tapes of the fastener chain
C are gripped by the first grippers 51 at the leading end (cut
end) of the fastener chain C and fed forward by the first
grippers S1. The foregoing sequence of operations may be:
repeated to automatically produce a desired number of
concealed slide fasteners. : E

" As is apparent from the foregoing description, accordmg
to the slider inserting apparatus, a slider having a unique
structure due to its use with a concealed slide fastener can be
held reliably and stably, so that a concealed slide fastener
chain can be threaded smoothly through the slider. By use of
a chain reversing apparatus which is structurally and opera-
tionally linked with the slider inserting apparatus, a top stop
applying operation, which has heretofore required an addi-
tional processing step achieved by a different apparatus, can
be achieved on a single fastener finishing machine substan-
tially at the same time as the slider inserting operation. The
fastener finishing machine when incorporated in a conven-
tional concealed slide fastener manufacturing system will
ensure a fully automated production of the concealed slide
fasteners. -

Obviously, various minor changes and modifications of
the present invention are possible in the light of the above
teaching. It is therefore to be understood that within the

scope of the appended claims the invention may be practiced
otherwise than as specifically described.



and a, second hol der portion respectively disposed forwardly and rearwardly
of a pull chanber which is defined between said first and second hol der
portions for receiving therein a pull of the slider; said first holder
portion having a contact surface contact-
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What is claimed is:
1. An apparatus for inserting a slider for a concealcd slide
fastener, comprising:

an upper slider holder having a contact surface contacting
the back and the rear end of a flange portion of the
slider, and a lower slider holder disposed directly below
said upper slider holder and having a contact surface
contacting, at lcast, the front surface and the fore-cnd of
a guidc post of the slider to support thereon the guide
post, said lower slider holder being vertically movable
when the slider is inserted into a fastener chain;

said lower slider holder including a first holder portion
and a second holder portion respectively disposed
forwardly and rearwardly of a pull chamber which is
defined between said first and second holder poruons
for receiving therein a pull of the slider;

‘said first holder portion having a contact surface contact- -
ing the front surface and the fore-end of the guide post
for supporting the guide post, and an unlocking surface
contacting a locking pawl! of the slider to release the
locking pawl from interlocking engagement with cou-
pling elcments of the fastencr chain when said contact
surface of said first holder portion and the front surface
and the fore-end of the guide post contact each other;
and

said second holder portion having a contact surface con-
tacting the front surface of the flange portion for
supporting- the flange portion, said second holder por-
tion being made movable in a direction away {rom the
slider when the slider is held between said upper and
lower slider holders.

2. An apparatus according to claim 1, wherem said first
holder portion is pivotally movable about its lower end, and
after said second holder portion cngages the front surface of
the flange portion of the slider, said first holder portion is



ing the front surface and the fore-end of the guide post for supporting the
gui de post, and an unl ocking surface contacting a | ocking paw of the
slider to release the | ocking pawl frominterl ocking engpgeﬁf-m—-wi--t%-f:—eu-—i
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pivotaily moved upwardly to contact the front surface and
the fore-cnd of the guide post and simultaneously unlock the
locking paw! of the slider.

3. An apparatus according to claim 1, wherein said second
holder portion is independently movable downwardly away
from the slider while the slider is held between said upper
and lower slider holders.

4. A fastener finishing machine for finishing a concealed
slide fastener and including the slider inserting apparatus of
claim 1, said fastener finishing machine comprising: a chain
cutting device disposed on the upstrecam side of said slider
.inserting apparatus for cutting thc fastener chain into pre-
determined product lengths; a chain reversing apparatus
disposed adjacent to said slider inserting apparatus on the
downstream side thereof and composed of a chain-reversing
upper guide including a pair of laterally spaced elemeént-
reversing grooves and a chain-reversing lower guide having
a pair of element-reversing grooves; a top stop applying
apparatus disposed on the downstream side of said chain
reversing apparatus; and fastener product discharge means
for positioning a pair of fastener stringers of the fastener
chain rclative to said top stop applying apparatus and
discharging a faslener product with top stops attached
thereto to the downstream side of said fastener finishing
machine. :

5. A fastener finishing machine according to claim 4,
wherein said fastener product discharge means includes a
pair of first grippers for gripping the pair of fastener string-
ers, respectively, at a leading end of the fastener chain from
a first direction normal to a path of feed of the fastener chain,
and a pair of second grippers for gripping the fastener
stringers, respectively, at the leading end of the fastener
chain from a second direction paralle! to the feed path of the
fastener chain when said first grippers releases the leading
end of the fastener chain, said first and second grippers being

reciprocally movable in said first and second directions,
respectively.



surface of said first holder portion and the front surface and the fore-end
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SLIDER INSERTING APPARATUS FOR CONCEALING SLIDE
FASTENER AND CONCEALED SLIDE FASTENER FINISHING
' MACHINE

ABSTRACT

A slider inserting apparatus is constructed such that before
a concealed fastener chain is threaded through a slider, the
front and back and the rear end of a flange portion and the
left and right front surfaces and the left and right side
surfaces and the fore-end of a guide post are held between
a pair of upper and lower slider holders with a locking pawl
held in a releasing position. With the insertion of the fastener
chain, the back and rear end of the flange portion is freed
from engagement with the lower holder to enable passage of
the fastener chain through the slider. The slider is still held
from different directions by the holders so that in despite of
a unique or odd shape of the slider, the fastener chain can
smoothly be threaded through the slider. The slider inserting .
apparatus is preferably combined with a chain-reversing
apparatus having element-reversing .grooves, in which
instance the top stop applying process and the slider insert-
ing process can be carried out continuously on one and the
same processing machine. - '

FIGURE 3, 5, and 6(3) "



suppotrting the flange portion, said second hol der por- tion being nade
novabl e i'n g direction away fromthe slider when the slider is held between
sai d upper and |ower slider holders. 2. An apparatus according to claiml1;
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hol der portion is pivotally novable about its |ower end, and after said
second hol der portion engages the front surface of the flange portion of

the slider, said first holder portion is e
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pivotally noved upwardly to contact the front surface and the fore-end of
t he gui de post and sinul taneously unlock the |ocking paw of the slider. 3.

An apparatus according to claim1, wherein said secondj
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hol der portion is independently. novabl e downwardly away fromthe slider
while the slider is held between said upper and | ower slider hol ders. 4. A

fastener finishing nmachine for finishing a conceal ed slidel T astener ang
i ncluding the slider inserting apparatus of F%ELE&SJH$12HEET
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claim1l1, said fastener finishing machine conprising: a chain cutting device
di sposed on the upstream side of said slider inserting apparatus for
cutting the fastener chain into pre- determ ned product |engths; a chain
reversi ng apparatus di sposed adjacent to said slider inserting apparatus on
t he : '
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downst ream si de t hereof and conposed

i ncluding a pair of

| ateral |y spaced

chai n-reversing | ower guide having a
top stop applying apparatus di sposed

-6 -

of a chain-reversing upper guide
el ement- reversing grooves and a
pair of elenent-reversing grooves; a
on the domnstreanﬁsrdEﬁﬁ -6k

FIG. 5

-1 31
[ la S
1 \\ [,!! IS-‘|2 [2a-(
[ la-1—t '
12b- | = “
SATT & > 120 32
12b= ! i '
- Rl
e T
_Ll- l, Lﬂ _
LT —l | }
|

This Sheet Has Been Replaced

LT

&o

P

THIS SHEET 1AS B BEEN
~ REPLACED

e s o ettt mact st S
s -



reversing apparatus; and fastener product discharge nmeans for positioning a
pair’of fastener stringers of the fastener chain relative to said top st op

appl'yi ng apparatus and di schargi ng a fastener product "f"t”h“ %ﬁ'g s*tgr_ ;
attached thereto to the downstream side of said fastendr REFIIERIENG SHEET

e
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machine. 5. A fastener finishing machine according to claim4, wherein said
fastener product discharge neans includes a pair of firgt_qarippers for

gripping the pair of fastener string- ers, respectively,#gaﬁbéﬁﬁﬁrggﬁgﬁﬁ

of the fastener chain from

s
e | 19 00T mm
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: : . ' G 0.
a fitst direction normal to a path of feed of the fastener chalnﬂééﬁ%% 6 g

pair of second gri.ppers for gripping the fastener stringers, respectively,
at the leading end of the fastener chain froma second direRERLACERENRISHEET
to the feed path of the fastener chain when said first grippers rel eases

t he | eadi ng
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said first and second grippers being

end of the fastener chain,
r REPRACEMEBNY SHEET

reci procal .y novable i'n said first and second directions,
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