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APPARATUS FOR AUTOVATI CALLY CLOSI NG A SLI DE FASTENER The present invention
rﬁd -es to an apparatus for automatically closing a slide fastener before
thé®fatter is packaged for delivery to the nmarket. There are known
apparatus for automatically 5 closing a slide fastener having two rows of
partly interengaged coupling elenments before the slide fastener is
packaged. One known cl osi ng apparatus includes a hol der neans such as an
endl ess roller or a stopper bail for holding a slider, and a drawer neans
10 such as a drive roller or a reciprocable gripper for threading the
stringer tapes through the slider so as to fully close the slide fastener
while the slider is held i movabl e. Another known cl osing apparatus has a
presser roll for holding stringer tapes, and a drawing 15 finger for
threading a slider over the stringer tapes until the slide fastner is fully
cl osed. Japanese Utility Mdel Publication No. 51-9361, published March 12,
1976 and Japanese Patent Publication. Nos. 54-41939 and 54-91940, both
publ i shed Decenber 11, 1979 are -2- believed to disclose such prior
cl osing apparatus. According to the disciosed apparatus, the hol der neans

APPARATUS FOR AUTOMATICALLY CLOSING

A SLIDE FASTENER

The present invention relates to an apparatus

latter is packaged for delivery to the market.
There are known apparatus for automatically
5 closing a slide fastener having two rows of partly
interengaged coupling elements before the slide
fastener is packaged. One known closing apparatus
includes a holder means such as an éﬁdless roller or a
stopper bail for holding a slider, and a drawer means

10 such as a drive roller or a reciprocable gripper for

to fully close the slide fastener while the slider is
held immovable. Another known closing apparatus has a
presser roll for holding s;ringer tapes, and a drawing
15 finger for threading a slider over the stringer tapes
until the slide fastner is fully closed. Japanese
Utility Model Publication No. 51-9361, published March
‘12, 1976 and Japanese Patent Publication Nos. 54-41939

and 54-91940, both published December 11, 1979 are

for automatically closing a slide fastener before the _(~

*

threading the stringer tapes through the slider so as (_



S structuraly and operationally independent fromthe drawer neans. The

prior, clasing apparatus having such 5 i ndependent neans are difficult to ”rﬁli
adj ust and hence operate unreliably, and are uneasy to maintain. The @

'igrgsent invention seeks to provide an apparatus for automatically closing
de fastener, which apparatus is reliable in operation and is easy to 10
adj ust and nalntain. According to the present invention, there is provided
an apparatus for automatically closing a ?ILde fastener having a slider
slidably nmounted on two rows of partly I nt®er engaged coupl i.ng el enents

supported on 15 SteNded 209 3kandd Wigh poagk! uihaahacdass begect. (he

appar at us conprising: -a conveyor carryi ener along a

| ongi t udi nal path,AcféoIi‘dﬁﬁ%r tfoorthtee@igbiblsb& ngﬂkaeushetﬁlal ﬁsﬁg%t ﬁggh sina

position on said conveyor; and a drive neans novi ng the sli In a

fastener closing disr stirueturiadydahbieoperat@bnadlpl iRGepbadBALS ££8mt BREEDY
fully close the slide fastener while the slide fastener is held in said
posi tion, charact driawes meaas.el Fhgapedosupposingr appadasnsshdvahgveushi d
conveyor in parallel relation to 25 the latter and having one end
supporting sai 8 hdndepeadenthmeansecarendiffppolti hg adjustr and heace, and

an actuator connected to said sug ort frame for
operate unrella y._and are uneasy to maintain.

The present anentlon seeks to provxde an
T apparatus for automatlcally c1051ng-a sllde fastener,
— | which apparatus is rellable in operation and is easy to
10 adjust and malntaln.
| According to the present lnventxon, there is
provxded an apparatus for automat;cally closing a slide
fastener havzng a sllder slidably mounted on two rows
of partly 1nterengaged coupllng elements supported on
15 stringer tapes along inner longitudinal edges thereof,
the apparatus comprising: a conreyor for.carrying the
slide fastener along a longitudinal path} a holder for
temporarily holdin§ the slide fastener in a position on
said conveyor; and a drive means for moving the slider
20 in a fastener closing direction along the rows of
couplinglelements to thereby fully close the slide
fastener while the slide fastener is held in said
position, characterized by an elongated support frame
disposed above said conveyor in parallel relation to
25 the latter and having one end supporting said holder
and the other end supporting said drive means, and an

actuator connected to said support frame for

o e e oty s evryones A+



reciprocating the latter toward and away from said conveyor to bring
A d holder into and out of engagenent with the slide fastener. The .
imvention will be described by way of exanple with reference to the
acconpanyi ng draw ngs, wherein:- 5 _ - _ Figure 1 is a fragnentary
perspective view, partly cut away, of ann apparatus enbodyi ng the present
invention; Figure 2 is a front elevational view of the apparatus shown in
Figure 1, with parts in an elevated position; and Figure 3 is a view

simlar 10 FrgiihgocatifhBMeNtatRRE ! fowald Bantlauay FE5T SRESER0SYdr 88 -brithgure 1
shows an apparatus, constructed in accordance wth the present i1nveniion,

for automati eaid Yolde@Sim@p andldubenff apbaiEmend Qivhi tHe k0ideudgstenepai r of
stringer tapes 11, 11 and a slider 12 slidably nounted on two rows of
partly interengadbe icoeptionguilll be eleetrities Hy3 wa} 3ofs epamplieedittn t he stringer
tapes 11, 11 along inner |ongitudinal edges thereof. The apparatus

gener al | y congfierense d&ohthe 2c¢ampbnycingyeyaiingd, fubereiaryi ng the slide
fastener 10 along_a -4- | ongitudinal path, a holder 15 for tenporarily
arresting the noVésnt bfist ad rapnentarsarseectioe| view, pparddy cqu¥i vy posi tion

on the conveyor 14, and a drive .
of an apparatus embodying the present invention;

Figure 2 is a front elevational view of the apparatus shown in

Figure 1, with'parts in an elevated position; and

*

Figure 3 is a view similar to Fiéure 2, showing parts in a
1 descended position. | |
Figure 1 shows an apparatus, constructed in acco:dance with
the bfesent invention, for automatically closing a slide fastener 10
which includes a pair of stringer tapes 11, 11 and a slider 12
slidably mounted'on two rows of partly interengaged coupling
7% elements 13, 13 supported on the stfinger fapes 11, 11 along inner
longitudinal edges thereof.
The apparatus generally comprises a hofizontal conveyor 14

for carrying the slide fastener 10 along a



means 16 for noving the slider 12 in a fastener closing 5 direction along .4
t'he rows of coupling elenents 13, 13 to fully close the slide fastener 10, *
the hol der 15 and the drive neans 16 bei ng supported on opposite ends of

el gngate support frame 17 di sposed above the conveyor 14 in parallel ?;jj)
rélati en thereto. The support 10 franme 17 conprises an angl ed beam havin

a horizontal wng 17a and a vertical wng 17b joined at one | ongitudi nal

edge. The hol der 15 has an L-shaped conki gu#ation constituted by a

hori zontal portion secured to the 15 horizontal wing 17a of the support

frame 17 by a pai Aosfyitudinslapath, varhotder pbst fon eampardangldownwardly

fromthe horizontal portion. The vertical portion termnates in a

hori zontal presseRr¥86£ing EhRgageuerent off the slidegfastepes 10 iniato

retain the slide 20 fastener 10 in_the predetermnined position on the,

conveyor 14 whi | ePERECEPFBLPed o PPSitPRPRIERG cFORVRYRBUDE r nand| 2 ndRite 13

by neans of the drive ang 16. The drjve - ns 16 includes a vertjcal
drive bail 20 disﬁ'ﬁggamlggtg\/@’énm?ﬂén%pbégi?gf‘gﬁﬁs}-gf’-?hé astengn oFlosinge

17 i | | aliaqn Wth,th ' | .th | d 1
[lrst act uator Ssuneast1Sh G1on8 FEE, 8%, Bt notrbindialnants The Thitor:
frame ~ fully close the slide fastener 10, the holder 15 and

the drive means 16 being supported on opposite ends of
.. | an eléngaté support fiame ;7 disposed above the
\v} - 'éonveyor'l4'ih'parallél'relation thereto. The support
10 frame 17 comprises an adgied'beam héving a hbrizonﬁal
'Qing 17a and a vertical wing 17b joined at one
longitudinal edge. | |
The holder 15 has an L-shaped configuration
) constituted by a horizontal portion secured to the
'15 horizontal ﬁiné’l?g of the support frame 17 by a pair
of'screws'ahd a vertical portion exténding downwardly
from thé'horizontal'pdrtion. The vertical portion
terminates in a horizontal presser foot 18 engageable
with the:stringer tapes li, 11 to retain the slide
20 fastener 10 in the predetermined position on the
| éonveyor 14 while the slider 12 is threaded over the
couplihg éléments 13 by means'of the drive means 16.
| The drive means 16 includes a vertical drive
bail 20 disposed between the opposite ends of the |
25j &4hort frame 17 in lateral alignment with the vertical
‘plate of the holder 15, and a first actuator such as a

fluid-actuated'cylihder 21 mounted on the support frame



g§;217 via an L-shaped bracket 22 which is secured to the other end of the
ort frame 17 by a pair of screws. The cylinder 21 extends parallel to
t he* support franme 17 in a direction away fromthe hol der 15. The drive 5 ,
gail 20 is detachably connected to the distal end of a piston rod 23 of the,

ylinder 21. The piston rod 23 is normally extended as shown in Figure 1, ’
and upon operation of the cylinder 2% _it is retracted to nove the drive
bail 20 in a direction away fromthe “holder 10 15 along the rows of

coupl i ng elegﬁﬂgaa;gn Ip@ﬁggﬁga avkg%rbhe%ﬂﬂay ydegerusaaond agkuator such

as a fluid-acCtuated cylin Ing a piston rod 25 connected to the

support frangehed Und F RHy sGHdrRI firfdme AT &y W Pairedgecicreasthe
conveyor 14. The 151Eylinder 34 ig nounted on a su%ﬁ%rt bl ock 26 slidably

nmount ed on aphiex @4, 1Ndez0 M Ale dnds [paTralledx itendheg sappoytt fzamenveyor 14.
The horizontal portion of the holder 15 and the horizontal wi ng 17a of the

support frama7limaydiremtiiomfawey diremn dileohplideres 528 Tivel @ri@eone bei ng
shown in Figure 1) extending longitudinally of the support frame 17. The
pi ston rod 2haiblt @Msid ciedwighabinb gpnneanteash tengheolddstad gad P§ Rel ativel y
novably connected to the support frame 17. The piston rod 25 jis _cqnnected
to the suppomistomerosy 23 %ﬁp@q;)ﬁfltiiwra(ﬂ]&cerﬂhec PistOMFFer 313550 as to
transfer at r;{our%ailr}.% feoxrtceendoefd tahse sCl%/olvinn c&enr '::'‘Siugbusrtear}.t,i aalnldy udpiorneCt ly
operation of the cylinder 21, it is retracted to move
the drive bail 20 in a diréction away from the holder -
10 15 along the rows of coupling elements 13.
The apparatus further inclgdes a second actuator
such as a fluid—actuatéd cylindgr 24 having a piston
rod 25 connected to the support frame 17 for.recipro-
 cating the latter with respect to the conveyor l4. The
15 cylinder 24 is mounted on a support block 26 slidably
mounted on a fixed horizontal guide bar 27 extending
along the conveyor 14. The horizontal portion of the
holder 15 and the horizontal wing 17a of the ;upport
frame 17 have a pair of aligned oblong holes 28 (only -
20 one being shown in Figure 1) extending longitudinally
of the support frame 17. The piston rod 25 extends
loosely through the oblong holes 28 and is relatively
movably connected to the suppqtt frame 17. The piston
rod 25 is connected to the support frame 17 at a
25 pqsition adjacent to the holder 15 so as to transfer a

thrusting force of the cylinder substantially directly

to the presser foot 18 for reliable holding of the



to the presser foot 18 for reliable holding of the -6- slide fastener. ! -~
The piston rod 25 is normally retracted and, upon actuation of the cylindes
24, it extends tbo nove the support frame 17 toward the conveyor 14. 5 Zfij)
JA_pair of connecting levers 29, 30 is pivotably connected at one end to

pai r of support blocks 31, 32 slidably nounted on the guide bar 27. The

ot her end of the connecting lever 29 is pivotably connected to the end of

t he support frame 17 adjacent to the hel de~ 15. 10 Likew se, the other end
of the connecting lever 30 is pivotably connected to the rear end of the
cylinder 21. Wthbklile €asteabrng TheepisOn 804t AGisiarnangalllyt he support
frame 17 is horizontally reciprocable within the |ongitudinal extent of the
obl ong hol es 28 rmtractedspodscuponvectistiioneefptbeacyhindevedenti®f the
piston rod 25 of the ¢ylinder 24. The support bl ocks 26, 31, 32 are secured
to the guide bar @¥%epgSsEPeMEVesthesuppork EFame; 44 {ovarg they are
positionally adjustable tog,acconodate to the change of |ength of the 20
slide fasteners F8nB§YBFOgéSSGd by the apparatus while the screws 33-35 are

| cosened. As §homn in Fh955§§ 8f389n§ec@138”i86e§gc999536 ia pivotably
cohnected at.one end to a pair of support blocks 31, 32
| sliéably moﬁnted on the guide bar.27. The other end of
- the connecting lever 29 is pivotably connected to the
\_/ end of the. support ffaﬁe 17 adjacent to the holder 15.
10 Likewise, the othar end of the connect;ng lever 30 is
-pivotably connected té the rear end of the cylihder 21.
With the.connecﬁing lavers §9, 30 thus arranged, the
suppoft ffame 17 is'horizontally'reciprocable within
the longitudinal extent of the oblong holes 28 in
15"response'to vertical'reciprocating movement of the
| pistbn roa 25 oflthe cylinder 24. The support blocks
26, 31, 32 are secured to the guide bar 27 by screws
33, 34, 35. respeétivély, and they are positionally
.adjustable'to accomodate to the change of length of the
20 siide fasteners to.be.processéd'by the apparatus while
-'the'screws 33-35 are-loosenedL”' |
~As shown in Figures 2 and 3, a sensor such as a
photoelectric sensor 36 is disposed upstream - of the
holder 15 for detecting the arrival of the slider 12 of
25 the slide fastener 10 aﬁla poaition below the sensor
© 36. ' The sensbr 36 is conaected in circuit with the

éylinder 24 éia a time switch (not showﬁi. The time



photQel ectric sensor 36 is di sposed upstream of the holder 15 for
d%igs ing the arrival of the slider 12 of 25 the slide fastener 10 at a .

posi¥i‘'on bel ow the sensor 36. The sensor 36 is connected in ci'rcuit with
the cylinder 24 via a tine switch (not shown). The tine -7- switch is
set or started when the sensor 36 detects the arrival of the slider 12 of
the slide fastener 10, and at a predeyernmned interval of time after its
setting, it energizes the cylinder 24 to extend the piston rod 5 25. The

time intervalgyst@ie! 5t 86t Soehstipted ehalet €6d esessbees 6 ldebast 8dynaced
slightly beyond the bail 20 after -its arrival at the position below the

sensor 36.. larmpehtadnthehhel sderlel? asf etivs sshide sSfippténer 100§ randa

f ast ener processing machi ne (not shown) one by one onto the conveyor 14
with their separatpredetepsineddintervakoof oriwe daftetpbhsenetyingii on of
the fastener closing apparatus, the conveyor 14 is driven to feed_the slide
fasteners towh#cﬁﬂQﬁEtkﬁﬂeﬁhQSCYlsn@E#|%ﬁ Qmagxt¢m® theecpi§tendeed24

remai ns de- energlzed to kesﬁ t he support frane_17 é fromthe conveyor
14, as shdwn $1 FiRR %Ee¥ﬁ%ls ?d%$IQQFQ#I§%%h| BREnENeI i de fastener

10 passes be'c‘i-)vtechteéenfoéer 12 has advanced slightly beyond the

bail 20 after its arrival at the position below the
sensor 36.
Im operation, the slide fasteners are supplied

10 from a fastener processing machiné (not shown) one by
one onto the conveybr 14 with their separated or open
end directed fprwardlf. Upon energization of the
fastener closing épparatus, the conveyor 14 is driven
to feed the élide fasteners toward the holder 15.

15 During that time, the cylinder 24 remains de-energized
to keep the suéport frame 17 away from the coﬁveyor-14,
as shown in figure 2. When the slider 12 on the
leading slide fastener 10 passes beldw the sensor 26,

the sensor 36 sends an electric signal to the time (2

20 switch to set or stﬁrt the latter. The time switch, at
a predetermined interval of time after.its setting,
energizes the cylinder 24 to mo&e the support frame 14
downwardliy toward the conveyor 14. Downward movement
of the smpport frame 17 causes the presser foot 18 to

25 engage the stringer iapes_ll, 11 to arrest the movement
of.the sliide fastener 10 without hindering the movement

of the conveyor 14. Thus, the slide fastener 10 is




t he sensor 36 sends an electric signal to the tinme 20 switch to set or .
start, the latter. The tine switch, at a predeterm ned interval of tine N
after its setting, energizes the cylinder 24 to nove the support frane 1@
.downwardly toward the conveyor 14. Downward novenent of the support frane

17 causes the presser foot 18 to 25 engage the stringer tapes 11, 11 to

arrest the novenent of the slide fastenef 10 w thout hindering the novenent
of the conveyor 14. Thus, the slide fast®&ner 10 is -8- tenporarily held

inth deternj i $d i,n Fi 1 and. 3 in which the d

bai 1 2015 | ocat S RRREL A s e ol el deRe an iR mos i L dsipineln
f ast 10. Theg; [ [ tyqt S et { | St d
25 wher eupon thet HTTVES bhi 1 <? iRl WY e a0 AIAE, coc
closing directi ofmad@D8téle eostddly S8 t§1£§gfngilogigﬁgléf%aéastener

10 is fully closed. Thereafter, the cylinder 24 1s actuated to nove the

support frame 17fd9tepepridy areen fiwundyiemdddef axd ediuaed tier ey
allowing the slide fastner 12 to advance al ong the conveyor 14. The

cylinder 21 i acétmaet tie episinoh thel [ >twhieraubcl?. tis dievddbair b and
the drive neans 16 are : ' '
_ caused to slide the slider 12 in a fastener closing

direction along the coupling elements 13 until the

slide fastener 10 is fully closed.. Thereafter, the

&

i,f cylinder 24 is actuated to move the support frame 17

10 upwardly away from the slide fastener 12, thereby
allowing the slide fastner 12 to édvance along the
conveyor l4. The cylinder 21 is actuated to extend the
pistoq'rod_zz.

As the holder 15 and the drive means 16 are

15 _interconnected as a single unit by the support frame

| 17, the fastener closing.apparatus is simple in
construction, is easy to adjust and maintain, and is

reliable in operation.

20

25



i nterconnected as a single unit by the supbort frame 17, the. fastener’
i ng apparatus is sinple in construction, is easy to adjust and

aintain, and is reliable in operation. 20 25 “‘ftﬁ&ﬁf%—~—i?_én_gppératus
for automatically closing a slide fastener haV|ﬂgugﬂﬁklder slldably nnunted "

on two rows of partly interengaged coupllng el ' ﬂ"lﬂﬂ”E
stringer tapes along inner |ongitudi edges t at us

conprising: (a) a conveyor for carry ng the slide fastener *al dng a
| ongi t.udi nalg papdy. (b) a holder for tenporarily holding the slide 10
fastener in-a-posrtion on said conveyor (c) a drive means for noving the

To thereby Tully chgse ThEBTIACFL AP SORRMIERL T cTbefBYTE 07 < Tel a
in sai d posidyijds fektener hatihg A ﬁﬁ;@ﬁtEﬂi&Hﬂf (hobhPdR ghopgged above

sai d conveyor in parallel relatlon to | atter avi ng one en

supporting suwh d qairtany ﬂd\féf&:ﬁjﬁgé‘&‘dcé&b?PPﬁé'Qﬂeﬁé‘hﬁ'sdéhﬁﬁoﬁé&& and

§ on stringer tapes along inner longitudinal edges

thereof, the apparatus comprising:
(a) a conveyor for carrying the slide fastener
N along a longitudinal path;

(b) a holder for temporarily holding the slide U

10 fastener in a poéition on said conveyor;

(c) a drive means for moving the slider in a
fastener K closing direction along the rows of coupling
elements to theréby fully close the slide fasﬁener
while the slide fastener is held in said position;

15 " (d) an elongated support frame disposed above
said conveyor in parallel relation to ﬁhe latter and
having one end supporting said holder and the other end
supporting said drive means; and

(e) an éctuator connected to said support frame

20 for reciprocating the latter toward and away from said
conveyor t6 bring said holder into and out of engage- ~
ment with the slide fastener.

2. Aan appératus according to claim 1, said
holder including a presser foot engageable with the

25 . stringer tapes for temporarily arresting the movement of

the slide fastener at said predetermined position.



Qe‘)‘ an actuator connected to said support frame_20 for reciprocating the A
Jatter toward and away from said conveyor to bring said holder into andz 80w

of engage- ment«with the slide fastener. 2,.An H' ng to
1; said holder including a presser foot énb%deamﬁmmlmmmm IIS”i nge
~wapes for tenporarily arresting the novenent of fhefsl%de fdsténer at said

predet erm ned position. - 10 - 3. An apparatus according to any .
preceding clai M. Sgh eBEldAkOLtld $bMhyAptdlddnd thddh dagd | dRSLNAVI NG
a piston rod connect ed to sai dcsupport frame. 4. n apparatus according to

claim 3, said RLRARiROG Peiflactuated cylif@RNRGLEMD B0 SRbH SIPPHHectiAME
adj acent to said one end of said support franme. 5.° An apparatus according

to Caim4, inalusditgsapdetlf@mheconnecting | evers pivotably connected at
one end to said guide bar, the other end of one of said connecting |levers
"bei ng pi vot abl y.conneppesatl@ accordind @oSéladmOnge sand pdlstemirddshygipert frame,
the other end of the other connecting | ever being pivotably connected to
sai d dBi vi ng neansgctedi b sappaubpdrtameaseavud fareat | tngeididnaadndobf cragdhol e
adj acent to said one end thereof, said piston rod of the actuator being
connect ed t hr osghereti firotel.-ong hole to said support frame adjacent to said

one 15 end of the support frane. .
5. An apparatus according to Claim 4, including a pair of connecting

levers pivotably connected at one end to said guide bar, the cother

= end of one of said connecting levers being pivotably connected

i_/ 10 to said one end of said support frame, the other end of the other
connecting lever being pivotably connected to said driving means,
said support frame having a longitudinal oblong hole adjacent to
said one .end thereof, said piston rod of the actuator being connected
through said obldng hole to said support frame adjacent to said one

15 end of the support frame.
6. An apparatus according to any.preceding claim, including a fixed
guide bar extending parallel to said conveyor, said actuator being
positionally adjustably mounted on said guide bar and movable along
said guide bér.

20 7. An apparatus according to any preceding claim, said drive
means comprising a drive bail, disposed below said suppﬁrt frame
and movable'betmeen said énds of said support frame, and a seconﬁ
actuator mounted on said other end of said frame and operatively
connected to said drive bail to reciptﬁcate the latter along said

25 longitudinal path.
8. An apparatus according fo claim 7, said second actuator comprising

a fluid-actuated cylinder having a piston rod reciprocably movable




¢

n apparatus according to any precedi ng cl ai m—netudi ng—a fTxed guidé ..
extending parallel to said conveyor, said act uat or i onal | y -

beij
adj ustably nmounted on said gui de bar and novabl e mgmaﬂlbar P
7. An apparatus according to any preceti ﬂg cl al [
conprising a drive bail, disposed bel ow said support frarre and novabl e

bet ween sai d ends of sai d support frame, and a second actuator nounted on
sai d ot her erLd of said fr 1ansglé)pferatlvel p(‘iopnect?d t.o said drive bail

to reciprocate tf’ﬁe" PAt] 77981 nG2a%i'gens st Ehdiet LritRal “PaLRe%s.  An
apparat us acqgr l.ai.mm 7, said second actuator conprising a '
flui d-actuat gtd’ ggwgﬁga\}?ng a p| ston rod reciprocably novabl e bet ween

sai d ends of gai qnfw&téﬁstqgﬁet koDL1\00s RRIDORANDAG! £lrdr@nsgied drlve

bail. 9. An apparatus su y ‘as described wt erence to and as
ilTustrated ighgt D& 1aGCOHMARY I 110 tHE AWcBBSanying drawings.




