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2158374 APPARATUS FOR ATTACHI NG BOXES TO SLI DE FASTENERS W TH SEPARABLE BOX
AND PI N OF SYNTHETI'C RESI N The present invention relates to an apparatus
for attaching a box of synthetic resin to a box pin of synthetic resinin %>
the process of manufacturing a slide fastener having a separabl e box -and
pin on an end 5 thereof. There a-re known apparatus for nanuzaptﬁgtmm slide
fasteners with separabl e box and pin of synthetic resin. Onefsh# QMp-ratus
of typical design is disclosed in Japanese Lai d-Open Patent Publication 10
55-91303 published on July 10, 1980. Accordi.ng to the disclosed apparat us,
a slider is threaded over one of a pair.of uncoupled slide fastener
stringers, and then a separable box and pin device of synthetic resin is

i njection-nolded on ends of the slide fastener 15 stringers. The slide
fastener stringers are cut off to a predetermned |ength, which is

di scharged ‘as a final slide fastener product. Since the fastener stringers
of the final product are separated, they nust be manually coupl ed toget her
before the slide fastener is - 2 - packaged. Japanese Lai d- Open Patent
Publ i cati on 53-69746 published on June 21, 1978 reveals a nethod of

manuf acturing slide fasteners with separabl e- box and

APPARATUS FOR ATTACHING BOXES TO SLIDE FASTENERS
WITH SEPARABLE BOX AND PIN OF SYNTHETIC RESIN

AR ‘The present invention relates to an apparatuas

for attaching a box of synthetic resin to a box pin of
swﬂﬁeth: resia in the process of manufacturing a slide
‘fastener having a separable box and pin on an end .

5 thereof. |

There ara Known apparatus for manufacturing

slide fasteners with separabls box and pin of synthetic
rasin, One such aprparatus 65 typical design is
disclosed in Jaganese Laid-Open Patant Publication

10 55-91303 published on July 10, 1980. According to the

A ' disclosed apparactus, a slider is thra2aded over one of a

P

pair of uncoupli=d slide fastener stringers, and then a
separable box and pin device of synthetic resin is
injection-molded on ends of the slide fastsner

15 stringers. The slide fastener stringers are cut off to
a predetermined langth, which is discharged.as a final
slide fastener product. Since the fastener stringers
of the final przduct are separated, they must be

manually couplsd together before the slide fastener is



5 -pin. This nmethod conprises the steps of attaching a pin and a box pin
respectively tq slide fastener stringers cut to a given length, threading a
sli'dee over. the slide fastener stringers to couple them attaching a box to
t he- box .pin:to-produce a slide 10 fastener, pulling-up the slider to close
the sl'ide fastener, and then discharging the slide fastener for packaging.
.However, - no box attachnent apparatus has heretofore been available for use
“in automatizing the above nanufacturing-gethod;_According to the present.
nvention, there is provided an apparatu$ Tor attaching a box cf synthetic
resin to a box pin_on an end of a slide fastener chain, conprising: a
‘fraine; a box hoPAS&*= ﬁ|hgably'nnunted on said frame and angul arly novabl e
" between a box rece|V|nngeghgggnngd_oﬁegoga@g5@0@@5@&&&3&5&ggy-g§y4% box
~hol der 20 havinng a casing, an anvil- slidably disposed in said casing, and
‘a pair of grippi pablewheanst! aahe IDyabd¥8 diswpesksl 4 mestial aalsi ng for
“gripping the box therebetwen against --n end of said anvil; first nmeans for
=pressi ng said anwahufacsaringoslidée atasttengosiwitin; separatmlallheaand ¢ horn
mounted for novenent toward and away from said box 25 holder; and second
~freans for preSsi BdNsaj GhiFt RASHAR CCPBPHL $RMRP SHiPRRA 12HALENS R sai d
box attaching position.to grip_the_ box befween said end of .said anvil and
:sai-d ultrasonic R§Pnand a g%- P10 EPTRFT =AY %ots%i%@]%f%taﬁ{lserof the =
;present inventl 0?&9 §59¥' gg%agoagp I@ér&‘slér%ttﬁ} t&?éléa[lﬂxf?%gsslcﬁdeﬁ:ym hetic
‘resin to separable sPPae°r as ener_siringers,” the apparatus being sinple in
o o over the slide fastener stringers to couple them,
~ attaching a box to the box pin to produce a slide

10. fastener, pulling up the elider to ciose the slide
fastener, and then discharging the slide'fas;ener for
packaging. However, no box_attechment'apparatus has
heretofore been available for use ih'automati;ing the

above manufacturing method.

t

According to tie present inuention; ther= is provided an
epparetus for sttacning = ocox cf synthetic resin'te 2 tox pin cn an
enc of a slide fastener chzin, comprising: a ffame: 2 qu hclder .

. swingably mountec on szic frame anc angulerly mcvaale between z box
o receiving position end & box zttaching positicn, said box holder -
20 hevinc a cesing, cn envil sliceoly dispcsed in said casing, and &
peir cf cripping jaws engulerly movaply d;sposed in said casing for
'érippihg the 5Seox thersbstueen zgainst zn end of szid eﬁvils first
means fof pressing scid esnvil in seic box attaching position; anc an

ultrasonic norn mcunted for movement towarc and away from saic box

N
w

holder; and second means for pressing said ultrasonic horn toward
i - said anvil holder in szic box attaching position to grip the box

setueen seid end of said snvil and szid ultrasenic horn..



construction, efficient in operati on, and designed for automzing a 5.

. process -of rranuf acturing slide fastener stringers having separabl e box and
pin of synthetic resin, t hus produci ng perfected slide fastener products__yn
',WhI/Qh sliders are nounted and the slide f%stener stringers are coupled -~
together. The invention will be described-by way of exanple with reference

"":_10 to the acconpanying draw ngs, wherein:- Figure 'l is a vertical.

.;‘?.-'._-'_’cross' sectional view, partly in elevation, of a box attachnent apparatus
" ‘enbodying the present invention, the box at_tachrrent appar at us bei ng
v _conbined with a box feed mechani sm Figure 1A is an enlarged fragnentary

si de el evational \itey¢ ®klEevks posedmedbptmahs dfhehé)%eaérttammaioraﬁsar atus;
Figure 2 is a vertical cross-sectional view, .4- partly in elevation,

of the box at pashimensn appafaahufosh@w:achind:bgwseoﬂ syhtigguie 2ihstan enl ar ged
fragnmentary cross-sectional view of a box holder in the box 5 attachnent
appar at us; Fi gerarale sladefestensgcsininaersyi the pakanatas degng isiepdd in- |11 of

. Figure 2; .Figure 4 is a plan view of a gripper mechanismfor gripping and
. feeding a sliBENTASEEIr SifaFIRTtIEN Operatwnl:.a@ﬂr%wsm@ct ﬁPBuﬁjﬁO'QGlaﬁea

-enl ar-ged gertl cal cros showi.n
“successi vé st gf)%cegf %t ff Sﬁthlaﬁt)"”‘amﬁoﬁi ﬁ"f‘éeg?ﬁ ag“ff%?&f% P’l%éF’?Fra le
: box and p1n of synthetlc re31n, thus prpduc1ng perfected slide
'.Fastener products in which sllders are mounted and the SlldE fastener
stringers are coupled together. D ' '. L _";;J
The invention will be described by way.pf examplepmitn reference
10 to the accpmpanylng drawlngs, wherein:- |
| Figure 1 is a vertical cross- sectlonal view, partly in
elevatlon, of a box attachment apparatus embodylng the present invention,
the box attachment apparatus belng combined wlth a box feed mechanism;
Figure 1A is an enlarged fragmentary side elevational V}ew of 2
15 cam plate in the box attachment apparatus;

Figure 2 is a vertical cross-sectional vieuw,



Figure 6 is an enl arged fraghentary plan view-of 15 the slide fastener
chai-n with the box attached thereto; Figure 7 is a cross-sectional view

takansalong line VIl - VII of Figure 6, showi ng the box before having been
wel-ded to --the box pin; and Figure 8 is a flowhart of operation of the
box 20 attachnment apparatus. The present invention is

particul arty useful when enbodied in a box attachnent apparatus, generally
-desiignated by the reference nuneral 10 in Figures 1 and 2. 25 S :
‘shown in Figure 1, the box attachment &pffaratus 10 is combined with a box

feed nmechani sm11. The box attachment ap raEﬁF 1g-ha3 a Emﬁngablg box
‘hol der 12 conposeRROILH IhgiRyatdcdec ioRF ACARVPENT42BPREABES in a

‘slot 15 defined in the casin 3,, the anvil 14 having a substantially
- C-shaped cross se%h?%ﬂtlnfﬁﬁﬁﬁggﬂﬁ' 14 holds therein a slide block 16 having

;a pair of gripping jaws E;I-j?g,{zcg A PN A1kPGeB Fgagmehehbg | over end of
“the anvil 14, and a guide plate 18 for guiding vertical novenent of the

~5lide block 16. dredui¥assicnalspriewd ok al doxnheldesednbehaeboxt he | ower

end of the guide plate 18 and the 10 anvil 14 for normally urging the

-anvil 14 to noye avantemedity appartagusi;on spring 20 is connected between the

~€asing 13 and the upper end of the guide plate 18 for normally urging the

iQUide_plafe_18 to nove Figure .3 is a cross-sectional view taken along

2 - line III - III of Figure 2;

. Figure 4 is a plan view of a gripper méchanism
'.fo# gripping and feeding a slidezféstener chain; '

10 - Figﬁres 5a through 5C are enlarged vertical
crossfsectiqnal_views of the box holder, Showing
‘successive steps of attaching a box to the-slide
fastener chain; | _

Figures 6 is an enlarged_fragmentary;plan view of .
15 the slide fastener chain with the bok attached thersto;
Figure 7 is a cross-sactional view taken along
‘line VII - VII of Figure 6, showing the box . before
\;/ _ - having been welded to tﬁg box pin; and |
Figure 8 is a flowchart of operation of the box
20 attachment apparatus.
B _ - The _. S present invention is
_particularly useful;when embodied in a box attachment
apparatus, generally deéignated_by the refereﬂce
- numeral 10 in Figures 1l and 2.-
25 _ As shown in Figure 1, the box attachment
'@apparatué lO-is:combined-witﬁ afbok_feed mechénism 11.

.The_hox'attachment_apparatus-lo bas.a_swingable_box



. downwardly. 15 _ “As.illustrated in Figure 2, the guide plate 18 has a
‘recess 22 defined therein and receiving a stop pin 24 projecting fromthe -
casing 13. The stop pin 24 serves to linmt the vertical novenerit of the s
.guide plate 18 to a certain interval. The slide block 16 i.s 20 norrfmally
urged to nove downwardly.in the position of Figure 2 by a pair of

S conpressi on springs. 23 acting between the slide block 16 and the guide

- the box ho$der'1

~_plate 18. The slide block 16 has a pair of laterally projecting arns 25
supporting rollers 26 respectively ¢h®reon as shown 25 in Figures 2 and 3.
- As 'better shown in Figure 2A, the gripping jaws 17 are normally urged '
‘toward each oedtdenyld gemposgd R 28 iNg dpf iangemmodadtiing aset ween t he

- 6- gripping jaws_17 and the slide block 16. Wien the raollers 26 are
engaged by a #BVLobe gFHARRLY B (Fithhte 1B Whidedyrin ey Fadd% sl ide

fasten haip F, _th | i l.ock, 16 i d dl i nst_ t he f
of 1 ho Spri gl 23 he THEVHE L B it 19BN o R R Gt 0

. ) e PHhto
17°are Tor cod SBEITRT oreeativ S b B ke TR I WIR e e ) o

springs 27, tRgcehy 46205188 JitpPNg Bjawd 17 for gADSiIHYVA iHdFimgure 2,
. ( 2 1s coupled to an end of a rotat ab‘ie shaft 28 for angul ar
‘novement abouigaifssOVEh@xiswdhréndiof ethd .anviile Yt almble guide
| plate 18 for guidingzvertical'moVeﬁent of thé"élide
block 16. A comp:ession spring 19 ié”interposed_ : <
beﬁwéén the lower end of the guide plaﬁa 18 and'thé
10 anvil 14 for nérmally ﬁrging the anvil 14 to move
downwardly. A tension spring 20 is connected between
the:casihg 13 and the. upper end of the guide éléte 18
for normally urging the guide plate 18 to move
'downwardly. | |
15 As illustrated in Figurs 2, the guide plate 18
has a recess 22 defined therein and'receiviﬁg,a:stop
pin 24 projecting from the casing 13. The'stop pin 24
serves to limit the vertical movemeﬁt_qf the guide \/
ﬁlate 18 to a certéin interval. The slide block 16 is
20 normally urged to move downwarcly in the position of _ |
Figure_z by a pair of compression springs 23 acting
between the slide3b10ck'l6-and the guide platé 18. The
slide block 16 has a pair of laterally projecting arms
25 supporting rollers 26 respectively thereon.as’shown
25 in Figures 2 énd 3. As‘better shown in Figure 2A, the
gripping jaws 17 are normélly urged toward each other

- by a'paiﬁ of ¢6mpression Springs 27 acting between the



_shaft 28 is rotatably supported by bearlngs 29 in a - -frame 30.. The other
end <of the rotatabl e shaft 28 is 15 coupled to .a rotary actuator 31 having
.a shaft 32 with a pair of cam projections 33, 33 (only one shown) on a

peri pheral. surface of its end, the two canlprOJectlons 33, 33 being.

~angul 4rly spaced at an angle of [err]. Two limt switches LSI, LS2 are

~di sposed in angularly 20 spaced relation adjacent to the shaft end of the

-rotary actuator 31. The limt.switches LS1, LS2 engage. the cam projections

33, 33'to control the shaft 28 and hentebthe box holder 12 to turn bet ween
.an upper box receiyin sitio and a | owner, at hj osi.tion 25
‘which is 900 spa@éaPPﬁégeﬂF8ﬁ1T THES £ F0fres %ﬁ%ﬂﬁ? é‘ *h S| uid
~cyl i nder 34 havi d t fewls nvi
6 oron V! B1TgRko2BTaE R R ASRL N B S, (N SRR ANd e cx %8
shown in Figures,} aﬂﬁcﬁ gflﬂpuaaaa@@éucatéﬁm&ltfﬁté@:smqrnt@d @hea hol der

38 is vertically novabl'y founted on a frane 37 fixed with respect to the 5°

frame 30, the ul klagenbiotkansdisenoddd haw i nn addimsonine Heree39odn its
upper end for . applying ultrasonic vibrations to the box B. A fluid
‘eylinder 40 'hgs ahpi spoingsd23l fThedgtippirey | e ohdusf alise moivedr 38 for
yertically nmoving the ultrasonic 10 transducer 36. Upward novenent of the
.uItrasonlc transdpwerdls FBthQBQQGQWe%Frﬁ%#hsﬁMQ(ﬂPWQMSPnd of the

anvil 14, whereupon the gripping jaws 17 are forced
\/ . apart from each other against the biasing forces of the .
springs 27, thereby releasing'the'boilB.

10 .As shown in Figure 2, tﬁe box holder 12 is
coupled to an end_of.a rotatable shaft 28 for angular.
movement about its own axis through“90°; ‘The rotatable
shaft 28 is :ota;ably supﬁorted by bearings 29 in a -
frame 30. The other end of the rotatable shafﬁ 28 is

15 'coupled te a rotary actuatcr 31 having a shaf; 32 with
a pair of cam pfojecfions 33, 33 (only one shown) on a
peripheral surface.of ita end, the two cam §rojections

\’J ' . 33, 33 being angularly épaced at an angle of 90°. Two
- limit switches LS1, LSiIare disposed in angularly

20 spaced'relation adjacent to ﬁhe shaft end of the rotary

actuator 31. The limit SWitches.LSly LS2 engage the
' cam projections 33, 33 to control the shaft 28 and

hence the box holder 12 to turn between an upper box

receiving position and a lower box attaching position

25 which is 90° spaced therefrom. The frame 30 supports
the:eon a fluid cylinder 34 having a piston rod 35 for

pressing the upper end of ‘the anvil 14 to force



-associated with the fluid cylinder 70 and is limted by a stop 42 nounted
~adjustably on the frame 37. As shown in Figure 1, the ultrasonic horn 39,
has on its upper 15 end a recess 43 for receiving the box B, and the hoY&gr
. 38 has a box support 44 disposed behind the recess 43 for holding theé box B
< .as!received in the recess 43. As shown in.Figure 1, the box feed nechani sm
- 11 supplies one box B at a tinme to the box holder 12 which 20 has been
-angularly noved to the upper box recejving position. The box feed nechani sm
11 includes a chute 50 having a dguide’ groove 51 defined therein and storing

a succession of ena c | sl .Hﬁﬁ a bl ock 52
supporting a %%Y‘?‘g%‘f‘fﬂgp%*?e 2‘?\?1’?% éﬁ%r 'eﬁir]ga;is}ms° éfa'l%?l li'sposed | aterally
slidably therein andybayhdigh afh SgIRNE PHRAND 2 It AivsdH iRk 56, -
.respectively. The upper and | ower pressers 53, 54 - 8- are normal ly

“urged by respegih¥@uESNPIESSuPosiEd s D holted B i nAMdi®RIlG nove the
abutment 55 and the retainer pin 56 toward the guide groove 51. The

| ower nost boxmévalslyrmevented dém can Diraompi Iy Miffed helth afespedtl toy tdegagenent
with the retainer pin 56 projecting into the guide groove 51. The abutnment .
55 serves %o Pbeape e38edthgatbsrasoniqsgansiu®@y A6 MG R | ower npst  box

B to hold the pext box B while the ] owernost bo i s being delivered from
the chute 51 FLCERSORIR BEA0 nd i 48 deper end for pbiyihg o oo |

ﬁltrasonic_vibrations to the box B. A fluid éYlinder
40 has a.piston réd 41 fixed to the lower end'bf}the W
holder 38 for vertically-moving the_ultraéonic ' |
10 transducer 36. Upward_movement of the ultrasonic:
transducer 36 is sensed by a reed switch RDSl.
associated with the fluid cylinder 70 and is limited.by
a stop 42 mounted adjustably on the frame 37. As shown
in Figure 1, the ultrasonic horn 39 has on its_uppef
15 end a recess 43 fer reéeiving the box B, and the helder
38 has a box support 44 disposed behind the recess 43
for holding ‘the box B.és recéived in the recess 43.
As shown in.Figure 1, the box feed méchahism-ll vy
supplies one box B at a time to the box holder 12 which
20 has been angularly moved to the upper bok raceiving -
. position. The box feed mechanism 11 includes a chute
50 having a guide groove 51 defined thereih and'stdring
a succession of boxes B. The box feed mechanism 11
also has a block 52 supporting a pair of upper and
25 lower préssers 53, 54 disposed laterally slidably
' _thereinland having an abutment 55 and a retainer pih

56, respectively. The upper and iower pressers 53, 54



A camplate 59 is slidably disposed in the block 52 and extends across the
pressers 53, 54. The camplate 59 is nounted.at one end thereof on a -
pi stion rod 60 of a fluid cylinder 61 di sposed vertically on one 15 side of
the-chute 50. As illustrated in Figure | A the camplate 59 has a slanted
cam sdrface 62 blending-into a front flat camsurface 63 toward the | ower
end of the'cam plate 59. The cam plate 59 al so has a highest cam surface 64
contiguous to the slanted camsurface 62 20 renotely fromthe front flat
“cam surface 63, the highest" camsurface 84-blending into a rear flat cam
“surface 65 in a direction_awa m the l-ower ,end of the camplate 59. The

¢am surfaces 62 @fPoGGRM831Y, rﬁ%&denr%ﬁ%%ﬁeh%%tCQWQ¥P?§ﬂ?QH 56957

rotatably 25 nouyntedgin the e .cam

‘plate 59 is Iovve r} gs tfe fF g m%‘?e %%éep%% A%f V%]]% '%h%omthe
front flat cams 3p9Rt t Sansur f age, 62 to nove
‘the | ower presse?%ggggggt Ig?tt?¥$€%r%ﬁ€$géiﬂ%§£€%tractlng the retainer

pin 56 out of tth%kﬁ\SsﬂrQQiteB5is FECe hONET FPSH dedpfing dfenm | owed to
drop down t he gui de groove 51. At tﬂls tinme, the box holder 12 lies

horizontal |y ign tchetepper bpo¥ngasenghtgwtisi thonrétaivdrcipimesdox B
di scharged fromthe chute 50 is received between the gripping jaws 17.

“Si mul taneously, piejeckiieg &8teoths ghiide hgrdvyhesl. cdhhes abutmendq 56nto t he

rear flat cam
- ' serves to be pressed against the next box B following

: .'the lowermcst,box_B to hold the next box B while the
\%/ lowermost box B is being delivered from the-Chute.Sl-ﬁo
10 the box holdér 12. | | |

A cam plate 59 'is slidably disposed in the block
52 and extends across the prgséers 53, 54. The cam
plate 59.is mounted aﬁ'one end théreof on a piston rod

60 of a fluid cylinder 61 disposed vertically on one
15 .side-of the chute S50. Pe lllustrated in Figur=a 1A, fhe

cam plate 59 has a slanted cam surface 62 blending'inté
a front flat cam surface 63 toward the lower end of the
W, cam plate 59. The cam plate 59 also has a highest cam |
. surface 64 contiguous to the élanted cam surface 62
20 remotely from the front flat cam surface 63, the
highest-cam surface 64 blénding into a rear flat cam
"surface 65 in a direction away from theflower end of
the cam plate S9. The cam surfaces 62 through 65 ars
"held in engagement with rollers 56, 67_rotatably
25 mounted in the pressers 53, 54, respectively. When the
_camfplate-SQ is lowered by the fluid cylinder 61, the

-roller 67 rolls from the front flat cam surface_63 onte



. 10 ‘surface 65 to enable the upper presser'53 to nove to the right under
the force of the conpression spring 57. The abutnent 55 of the upper

' !gpresser 53 is then hel d against the next box B which is preventéed fronlhﬁif

. droppi ng down the guide groove 51. Wen the camplate 59 is 15 rai'sed by -
"thé fluid cylinder 61, the roller 67 noves fromthe slanted cam'surface 62
onto the front flat camsurface 63 to cause the retainer pin 56 to be

- displaced into the guide groove 51. The roller 66 rolts fromthe rear flat

 -_can1surface 65 onto the highest canTs@rface 20 64, mhereupon t he abut nent

55 I d f th t box_.B ch dro th d 51

GntiT It e SEBpBNRBYSEnEAPPat FETS BT 0 PONR 1 v PHARAT Bhre
N d d . I

allowed to Crop, tRQelQE% (é‘iggr?ﬁie))"“ L1Es %%&{5@@’%1@ 41{ LHHI alternate

| at eral sliding novenen pressers n response to vertica
movenent of tRencey Bhet 8£58he 4QVEE GFELWOPSI. | iThd S| fferddtsy &idxd @l

- novement of the camplate 59 are detected by - 10 - reed switches RD82

RDS3, respect i¥etienaatbowad etloWiidp tdewd | thel pyidedprodde 5A.f eed fi nger
hol der 70 is nounted on a piston rod 71 of a fluid cylinder 72 disposed
vertical | ygontBist hémet hbhesbox bolder Lhuliesthor ednteal Xy rigerthes is
angul arly nnvably mounted by a pin 69 on the feed finger holder 70, which’
is vertlcalIyuﬁﬁﬁﬁbpéxaFéﬁglalgﬁlH@s%%&¢n7hn wihkck Hehee B¢ ithcl udes a

Cpartition 7
P_ tio S discharged from the chute 50 is. received between the

gripping jaws 17. Simultaneously, the roller 66 rolls
off the highest cam surface.64'onto the rear flat.cam
'10 surface 65 to enable the upper presser 53 to move to
the right under the force of the compression'épring 57.
The abutment 55 of the upper presser 53 is then held.
against the next box B which is prevented from dropping

‘down the guide groove 51. When the cam plate 59 is

wn

raised by the fluid cylinder 61, the rgollser 67 moves

-

- from the slanted cam surfaée 62 onto thé'frbnt:fiat cam
surface 63 tb cause the retainer pin 56 to be displaced -
‘into ‘the guide groove 5l1. The roller 66 rolls from the \;/
rear flat cam-surface 65 onto thé highest cam surface
20. 64, whereupon the abutment 55 is released frém the next
- box B, which drops down the guide groove 51 until it is
stopped by the.retainer pin 56. Therefore, the boxéé B
are allowed to drop, one at a time, down the guide
groove 51 through alternate lateral sliding movement of
25 the preééeré-53; 54 in response to vertical movement of
: ﬁhe cam plate 59. Lower and upper limits of the

- vertical movement of the cam plate 59 ars detected by



vertically extending between the guide groove 51 and 10 the guide rail 74
and-having a slot 76 defined in the partition 75 and extendi ng downwardly’
bel ow.the retai'ner pin 56 i'n conmunication with the guide groove 51. The
feed finger 73 is nornally biased by a spring 77 to turn toward the
partition 75. "Wien the feed 15 finger holder 73 is |owered down the guide
rail 74 by the fluid cylinder 72, the feed finger 73 is noved downwardly to
alllowits tip end 78 to project through e slot- 76 into the gui de groove
51 under the force of the. conpreSS|on sp ng 77. As the feed flnger 73 is

20 cont nuous! y ey 8; R EBS910RES! NeLealo0uske  Besdlpehar apibox B

ldomnmardly until-the respec Tve s B3

(Figure 6) deflnqgé @1gggp%&q§ngbgeglof the box B. Therefore, the box Bis
securely retained by the gripping jaws 17. 25 Thereafter, the feed finger

hol der 70 is lifted by hheebluirdngiki adgaez27oolgeﬁé@§£eah@ntappﬁtchB of
the feed finger 73 out of the guide groove 51 through the slot 76 onto-

the partition 75rod Glepfaad flphdr cilirh@er o072t Abspeséd cedrniwelntornf t he
feed finger holder 70 are detected by reed sw tches RDS4, RDS5,
respectively, sas$dgi stbgrwisiAet RE £hai gheyei hller Bofeqhet tRgek Thils 74
“supports on its | ower egd alimt switch LS3 for, detectin th box B which
‘has been pushed ARFHATCIYyTEYyaPhE meuptednBEra7BinpYRR %4 a gripper

.??Cha“is”‘fqr gr%&ngé@ holder 70, which is vertically movable along a
SRR ~ guide rail 74. The chute 50 includes a partition 75
:-&'/ | .vertically éxtending'between the guide groove 51 and
10 . the guide rail 74 and_having a slot 76 aefinéd in the
partitidnf75 and_extending.downwardly.below the
" retainer pin 56 in communication with the guide groove
‘51. The feed finger 73 is normally biased by a spring
77 to turn toward the partitioh-?S. When-the feed
15 finger helder 73 is lowered dcwn-ﬁhe guide rail 74 by
the £luid cylinder 72, the feed finger 73 is moved
downwardly to allow its tip end 78 to project through
::k_/ | _ the slot 76 into the guide groove 51 under the force of
the compression spring 77. - As the feed finger 73 is
20 continuously-lowered, the tip end 78 thereof pushes the
. .. discharged box B downwardly until fhe gripping_jaws 17
ére inserted'into-reSQectiQe slots B3 (Figure 6) o
defined in opposite_sides of the box B. -Thefefore, the
box B is securely retained-by the gripping jaws 17.
- 25 Thereafter, the feed finger holder 70 is lifted by'the
fluid cylinder 72 to retract the tip end 78 of the feed

finger 73 6ut of the guide groove 51 through the slot



and feedina the slide fastener chain F. The gripper 10 nechani smincl udes
a pair of bases 80, 80 slidably nounted on guide rails 81 and driven by _ 7. ..
- belts 82, 82 to nove along the guide rails 81. The bases 80, 80 contain wf -
fluid cylinder piston rods 83, 83 coupled to slide plates 84, 84 by

connector plates 85, 85. A pair of 15 grippers 86, 86 are nounted
respectively cn the slide plates 83; each gripper 86 in normally open and
~is closable to grip the slide fastqnqh_qhain F. As shown in Figures 4 and. . -
6, the slide fastener chain F includes a pair of slide fastener stringer 20

tapes 45, 46 PoIRARI i %fﬁ@fmp@mﬂromm 'a%giubtgs@&nqlimg@geafa pair of

I ntermeshi ng rows of cou ng elements 47 of synthefic resin, which-are

~ coupl ed togetds Wrtiddl deivdmait YOWNe Fdedalflipgerunibedetheneare A pin 48
“and a box pin 49 of 25 synthetic resin are injection-nolded on the stringer
t apes 45, 46,detespssnt ibwelnsedtswithash®DSd,. RESSshowspectiEvglye 6, t he box

B is nmade of - 12 - synthetic resin and has a pair of cavities Bl, B2

" defined t her eassocipkediwitds the dipidanyl indear (784 | Fhenguddei £RiBI, while

the box-pin 49 is securely inserted in the cgavity B2 and_ultrasonically

wel ded to 4§ he? hoSUBPOT S 91 |kt AAWRF iSPFidydrid i, SMHEHORSB £8%conposed of
EEES;C? In\c/l e: Svf%fr%? 5 Sq ﬁ:é‘le&bsoxh%/iwq%clhor}raais} %deie_rhalpursih%%e%o%%b_vaxgrgly by |
|  the feed finger 73. |
| Figure 4 showé-a gripper mechanism.fof gripping
and féeding_the slide_fastener chain F. The gripper
10 mechanism-includeé a pair of bases 50, 80-51idably
mountéd_on_guide_:ails 81 and driven by belts 82, 82 to
move along the'guide-rails 81l. The bases-BO;.SO contain
fluid cflinder piston rods 83, 83'cqupled to.slide
plates 84, 84 by connector plates 85, 85. A pair of
15 grippers 8%, 86 are mcunted raspectivlay cn the slide
plates 83; eagh gripper 86 in normallY'open and is
closable to grip the slide féstener chain F.
" As shown in Figures 4 and 6, the slide fastener
chain F includes a pair of slide fastener stringer
20 _tape§ 45[~46 supoporting on their.confronting- -
longitudinal edges ‘a pair of interméshing-réws:of
coupling elements 47 of synthetic resinj wﬁich are
coupled together by a slider (not shown) slidably
mounted thereon. A pin 48 and a box~pin 49 of
25 synthetic resin are injection-molded on the stringer_
tapes 45, 46, raspectively, at ends thereof.

As shown in Figurs 6, the box B isimadé of -



‘into the cavity B2 for engagenment with an end portion 91 of the box pin 49.
The\ggx pin 49 ‘has transverse 10 ridges 92, 93 disposed on its upper and
l:ower surfaces adjacent to the end portion 91 for- engagenent with the upper
and | ower’ wal |'s 87, 88 of the box B. These ridges 89, 90, 92, 93 serve as
an ul trasonic energy director for welding the box B to the box pin 49 15
efficiently. Operation of the box attachnent device 10 conbined with the
“box feed nmechanism 11 will be described glso with reference to Figures 5A
.through 5C and 8. 20 - ~The box holdér 1 with the box B supported by -
.the gripping jaws I d Ldl hgel I ng '
-p05|t|on (Figure fﬁ%ﬂ%ﬁﬁk?;@%ﬁgb%gg“?ﬁgtﬁl Qé%s?flgﬁe gﬁétﬁ ??%1t switch

LSl is actuated. deBieied therdlihr.aseneCphar 1839si sehdi syt Sné@ceiaeid he box
B 25 .inits recess 43 and grip the box B between the ultrasonic horn 39

~and the anvil 14 theheavinwgr dlyowaieet theé bbe pihragsohscséeureBP is. .
conpleted when = - 13 .the. reed switch RDSI is actuated.- The grippers 86
are noved al ong tinsegtiede imaithe 8§V119Y| B2eandt hétpaﬂoﬂi%cahl:h?tm&nﬂ( @ n 49

respectively'intq thg cavities B2 in the box B as_shown in Flgure 6,
during which si nEben&o%eBr ehd 6ﬂiPﬁ§rBB§dBlT‘th‘éF’élebZ/ thRe SRpdR ti44.  The

f'”fd_cy"”der %%mb%s%%?p%t%gpgg ggg@io&@? Qafis 859d88 having
- longitudinal ridges 89, 90, respectively, pfbjedtihg
into the cavity Bé'for engagement with an end portion
91 of the bdx pin 49. Thé_box pin 49 has transverse |
10 ridges 92, 93Idisposed on its'upper and lower éurfaées
adjacent to the end portioﬁ 91 fbr engagement with the
. upper ahd lower.ﬁalls 87, 88 of the on_B.- These
ridges 89, 90, 92, 93 serve as én ultrasonic-enerdy 
~director for weldlnq the box B to the box pln 49

fflClently.

|
wn

- Qperatidn of the box attachment deVice-iO_

combined with the box feed mechanism 11 will be

'-E &./ _ described also with referenée"to Figures 5A through S5C
and 8. |

20 . " The box holder 1 with the box B supported by the
gripping ﬁaws 17 is turped-downwaraly tO'the_lower box
_attaching_position'(Fiéure 1), and:is stopped ih this
position when the limit switch LS1 is actuated. Then,
‘the ultrasonic horn 39 is raised to receive the box B

25 in its recess 43 and grip the box B between the
ultrasonic horn 39 and the anvil 14. The upward.

movement of the ultrasonic horn 39 is completed when



-35.for thereby enabling the anvil 14 to press the box B against the. L
-~ ultrasonic horn 39, which is energized to apply an ultrasonic ehergy_to'{ﬂp

box B. The box Bis 10 now ultrasonically welded to the box pin 49. Mre

specifically, as shown in Figure 5A, the box B is gripped between the |ower
"end of the anvil 14 and the recessed upper end of the ultrasonic horn 39,

prior to insertion of the box pin 49 into the box B. 15 At this tine,
‘there is a snall clearance gap d bQIWEfQ.the anvil 14 and the lower end of
~ the guide plate 18 under the force of " the conpression spring 19. The

- clearance gap gl iSed@ ko RES B SNl ialdl. HradlAaPERYs @ Lhe anvil 14

caused by upward novenent e upper wal |~ 87 “of the box B due to the
ri dges 89, 90poPed LBosPOrhd NpEIdd amidfs tdie P Xinddrt4HeNtint 28 Aag B.  In
Figure 5B, the pin 48 and the box pin 49 are inserted into the box B wth
the anvil 14 ¢peé sesk byid 9 uppsyeoad delly inftd hdb@aBtiels BlpaBR2ngnt he .
clearance 25 gap d. The rollers 26 are engaged and lifted by the grippers
86 to nove thehslbale Bl agkshdvupimrRligurs dhg durd nguivwiid obl &iael8he The
gripping jaws 17 are forced - 14 - rapart from each ot her by engagenent

Wit the | gverence®t ohdhmbox B Lo falchy deasuRgare Hox BR The f1uid |
oyl 1L S S T G B R RS
. 35:for thereby enabling the anvil 14 to presé'the_box'B -

. againsﬁ the'uitrasonic'hdrp 39, which is energized to \')
apply an ultrasonic energy to the box B. The box B is_  |
10 now ultrésonically'welded to the box.pin 49.
More specifically, as shown in'Figufe_SA, the
‘box B is gripped between the lower end of the anvil.l4.
and the recessed upper end of the ultrasonic horn 39

prior to insertion of the box pin 49 ‘into the box B. .

(]
n

At this time, there is a small clearances gap & Zetwesn

the anvil 14 and the lower end of the guide plate 18

under the force of the coﬁpression spring 19. The

clearance gap Q'is to take up a slight upward \,J

displacement of the anvil_l4,éaused by upward movement

" 20 of the upper wall 87 o£ the box B due to the ridges 89,

90, 92, 93 upon insertion of the box pin 49 into the
box B. - In Figure 5B, the pin 48 and the box pin 49 are
insérted into the box B with the anvil 14 raised by the
upper wall 87 of the box B, eliminating the clearance
25 gap 4. The rollers 26 are engaged and lifted by the
~grippers 86 to move the slide block 16 upwardly along

the guide plate 18.  The gripping jaws 17 are forced




weld the box B to the box pin 49 by nelting the ridges 89, 90, 92, 93. At
this time, the:guide plate 18 is slightly |owered against the force of the
tenstn spring 20 to increase the depth by which the welded 10 surfaces. of
the box B and the box pin 49 are brought together t hus i ncreasing the
bonding strength of the box B and the box pin 49. After a preset tinme for
ultrasonic oscillation has el apsed, the ultrasonic horn 39 is de- ener gi zed.
-Since the ridges 89, 90, 92, 93 15 are nelted and di sappear, the upper and’
Fower ‘walls 87, 88 are spaced a nor mal ~d+4tance fron1each other. After a _
-preset time for cool i ngﬁthe melded box B-has el apsed, piston rod 35 is

lifted to rel eas@PRRE 5ROM e3gh,pPERex h]%Yg“t‘J‘P‘i'i%g?ﬂ‘ & vﬂ“’rl'et SPHEEWE v
under the 20 for g QLe-tQSvigln % é)“ % (ciln r\__ehetjlgor}g\%)m Gpaorn 39 S

iowered The box B I'S now u eneér chain W|th t he

box B attached igified ageipaby welgra@e@s@e%@%vsaxscéw 9L #oa

-cQnpl et ed separabl e slide fastener. he box ho

--900 ‘upwardly to Bbetup9Eésboxhées@vy1nu4ragainsx1tﬁBubdxrat switch LS2 is.
“actuated b.y the cam projection 33 to hold the box - 15 - holder 12 in
“the upper box resemulhgnposslyontheT&&ﬁwasdnndIhnnh(ﬂﬂ|nakanétbuzeda¢buated
to nove the canlplate 59, dropping one box B onto the gripping jaws 17:
‘Such droppi ng of Weﬂlé bb& PoxsBdee ethedddy pire 42y Melitdng the ridges

89, 90, 92, 93. At this time, the gulde plate 18 is
 '-L;; slightly lowered against the force of the tension
' spring 20 to increase the depth by which the welded
.'10: surfaees of-the box B and the box-pin.49 are brought
- together, thus increasing the bonding strength-of the .
box B ahd the box pin 49. After a preset time for
ultrasonic oscillation has:elapsed, the ultrasonic horn
39 is de-energized. 'Since the'ridges 89,.90,'92) 93

are melted and disappear, the upger_and lower wails 87,

[
W

88 ‘are spaced a normal distance from each other. After
a preset time for cooling the welded box B has elapsed,_.
" the piston rod 35 is lifted to release the anvil 14
with the guide plate 4 returned upwardly under the
20 force of the tension spring 20, and the ultrasonic horn
39 is lowered. The box B is now unlocked, and the .
‘slide fastener chain F with the box B attached is'fed.
‘again by the grippers 86 and discharged as a completed
separable slide faetener. |
25 The box holder 12 is turned 90° upwardly to the
upper box receiving position. The limit switch LS2 is

actuated by the cam projection 33 to hold the box



7 LS3. 5 Wen t he box Bis sppied tz

fﬂ.box-atFaChnent cy ( _ :
"~ mechanism 11 qajfe Fa Wd @EtinGelrd % 100" akedadeaokdi hgvkotR8 chhepsggsence of

S—l Fme e T et . - . o D Y

~_-RD82. The cam plate 59 is returhed upwardly, the returning of the cam
pl ate 59 being detected by the reed switch RDS3. . The fluid cylinder 72 is

N then actuated to enable the feed finger 73 to push and feed the box B intg

© 'secure engagenment by the gripping jaws 10 17.. The feeding of the box Bis
- detected by the reed switch RDS4. The feed finger 73 is returned upwardly,
“and the returning thereof is detected by the reed switch RDS5. The box B
. which has been pushed by the feed ftnqgr_YS is detected by the linmit swtch
he box holder |,the box holder 1is
turned 900 do t i I:t1.0R .i.Akeadi n for a next
AL 120 W Spol el RARTSiy OB IgaY, DeRg,!

hment appar at the box feed

Figure 8 under the control of an electric control circuit which processes
~signals issuedd,r dndppdng wine doixt BheatbSthehgeipgpih§3jawd Lhe rsech
'sw tches RDS1 through RDS5. Alternatively, a m croconputer may be

a8 programmed t o dnappdmantoft khe2DoxeBudst dekectedsbyhoha raedi guitcB. - 16

- CLAIMS: - 1. An apparatus for attaching a box of synthetic resin to a box
pin on an gnd ’¥Z% sffhge cRAsPAAER CRailh, FeSHPARS HWasdly, the (a) a frame; .

returning of the cam plate 59 being:iétected_by the
reed switch RDS3. The fluid cylinder 72 is then
actuated to enable the feed finger 73 to push and feed
'the.box B into secure engagement by_the gripping_jawsl

10 1l7. The feediﬁg of the box B is déﬁected'by the reed
switch RDS4. The feed finger 73 is returned upwardly,
and the returning thereof is detected by the reedz

switch RDSS. The box B which .has besn pushed by the

feed finger 73 is detectad by the limit switch LS3.

wn

[
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Whan the box 2 is supp

ed £tz the bex holder 1, %he bkex
holder 1 is turned 90° downwardly to the bex attachinag
positién in readinéss for a next box attachment cycle.
The box attachment appafatus_lo and the box fead k_/.
mechanism 11 ¢an be automatically operatad according to
20 the sequence of Figure 8 under the control of aa
electric control circuit which procasses signalsliésued
from the limit swit:hes LS1 through LS3 and tﬂe reéd
switches RDS1 through RDS5. Alternatively, a

microcomputer -may be programmed to implement the

25 sequential steps shown in Figure 8.



'(b) a. box holdgr—gﬁrﬁﬁaBTY‘ﬁﬁunted on sald frane and angularly novabl e e
bet ween a bﬂﬂ'lnﬁ ion and a box attaching position, said box

hol der havi m\"mﬂﬁmﬁw | slidably disposed in said casing, and 10 a
pair of gripping jaws®angulsarly novably di sposed in said casing for

gri pping the box therebetween agai nst an end of said anvil; (c) first means
for pressing said anvil in said box attaching position; and 15 - (d)
an;ultrasonic horn nounted . for novenent. toward and away from said box

~hol der;- and (e) second imeans for preSS|n&§umciultrason|c horn toward said

anvi'l holder in ig box attachi ng position to grlp t he box between said
end of said anvi —aAd said ultrasonic horn. 2. An apparatus according to

.claim1, said box holder fLKﬁ éﬂMgggdgﬂfgq %til'QQn%LQP%o Ilgaggxaggﬁggsed

in said casing, said grlpplng [ el ng pivota unt'ed on s

‘block, and a gui dfefn Rt saayrﬁm dr atfighacagi g sflqaegwaglcaaeﬁl £HR A,
nmovenent of said slide block. An apparatus according to claim 2, sai d

-slide = = 17 - béemk iwdtigig a palr of arms extendi ng away from each ot her,
furt her |nclud|ng a pair of springs actlng bet ween said arns and said
gri pping jaws 4 or normal{a} Largﬁmgl_esal d gripping jaws toward each other.

(b) a box holder swingably mounted on said frame

and angularly movable between a- box receLVLng pOSltlon

Y, _ "and a box attaching position, said box holder having a
:caSLng, an anvil slldably disposed 1n sald casing, and

10 a pair of grlpplng jaws angularly movably dlsposed in

said casing for gr;pplpg the box therebetween against

an end of said anvil; |
(c) first means for pressing saidiaav;l in said

box attaching position; and

tn
L

A1)
3

1 : . ! - .
ulirascnic heorn mcuntad for movemsnt

~

v

toward and'away from said box holder; and
(e) sacond means for pressing said ultrasonic
N’ o horn toward said anvil holder in said box attaching
| position to grip the box between said end of said anvil
20 and said ultrasonic horn.

2. An apparatus.according to claim 1, said box
holder further including a slide block slidably
disposed in said casing, said g:ipping jaws being
pivotably mounted on said slide block, and a guide

25 plate mounted in said.casing'for guiding sliding
movement of said slide block.

3. An apparatus according to claim 2, said slide .



—

B 4. An appar at us accord| ng toclaimil, 2 or 3, said first means
'T;conprls k“ nount ed on said frane and having a piston rod™
1‘0r pre’fﬂ“ﬁ“ﬂ“ﬂﬂm th said anvil. 5. An apparatus according-to cla¥m
2, er 4, sai¥ 10 *ultrasonic horn having a recess defined i'n an end
faC| ng sal d box hol der for receiving the box and a support di sposed. i
-adjracent to said recess for holding the box as received in said recess. -d.
-"An ‘appar at us- substantially as descri-bed with reference 15 to and as ’

| I I ustrated in the accorrpanyl ng drawikyss 20 25
8 block having a pair of arms extending away from each
other, further including a pair of_Springs acting
between said arms and said gripping jaws for normally
urging said gripping jaws toward each othér.
5 4. An apparatus accor;ﬂing: to claim: 1,2 or 3, said first
means comp:isihg'a fluid'cylinder mounted on said frame
and having a §ist9n rod-fdr pressing engagement with _
said anvil. = . : SR </
5. An apparatus according to claim.l,Z, 3 or 4, said’
10 "ultrasonic horn having a feceés defined in'an_end
facing said box holder for receiving the box.ahd a
support disposeé adjacent to said ;eceés for hblding
the box as received in séid racess. |
8. An apparztus sudstantizlly as described uith'feference

15 to and as illustrated in the accompanying drawincs.

25



