"“AN UNCUT FASTENER CHAI N CONVERG NG MECHANI SM' This invention relates to an
uncut fastener chai'n convergi ng mechani'sm An uncut fasten haln s a
continuous | ength of fastener chain conprising a pair of %tbﬁ I ocking
stringers having rows of fastening elenents prOV|ded on the opp03|ng edgggé)
of the stringers alternat- ing with gaps free ot fastening elenents, w
a bottom stop being attached to one end of each group of inter- Iocklng
fastening el ements. The continuous length of 10 fastener chain-having
sliders-assenbl ed thereon i sypuicat FREFINERTCHAIR CEADERGIRE mech@ftsRecessary is
cut ag_sald gaps after a top stop is attached, to provide a fastener chain
as a tinished product. Illustrative exanples of met hod and apparatus. for

.15 feeding sliders are t6 be found in the specifications of Japanese
Patent Public Discl osifliés Nover#586/i23ates SoRan BnA4oféfiBnet) cBath conibiBisP8,
US P 3.427,670, and U.S. P. 3,234,637. Al of these disclosures rely upon
syst ens wher ei n sPPE@Nis®r e f ed dlrectly into a slider pocket 20 froma
slider chute. Regardless ogé; ﬁ ten1chosen certain disadvantages are .
evident: (1) In anPArY%GHEASRENSRhErE ™ ke SsFPfdPYousr e arrayed in parall el
within the chute hBngthi ge- ?Xsélﬂérr@ﬁ@iﬁombﬂ%fibﬁﬁﬁﬂé oiqulgrer R ons
contacting one 25 another, the sliders are guided solel’y at the portion

P

23 5 locking stringers having rows of fastening elements

provided on the opposing edges of the stringers alternat-

'ing with gaps free of fastening elements, with a bottoz
étop being attached to one snd of each group oP inter-
locking fastening el nts.: The cont:nuous length of
10 fastener chain having sliders.assembled thereon is :uf-
at each of the gaps, or when necessary is cut at sail
gaps after a top sfdp is attached. *o provide é fastener
chain as a finished producf.
| Illustrative examples of msthods and apparatus for
15 feeding sliders are to be found in the zpscifications of
| \né . Japanese Patent Public Disclosure Jo. 2333~/72, T.3.P.

2,949,666, U.S.P. 3,078,558, U.S.P. 3,727,270, axi T.3.P.

..h)

3,2%34,637. All of these disclosures rély spon zystems

wherein sliders are fed directly into a slider pocxet
20' from a slider zhu*e. Regardless of the system chosen,

certain disadvantages are evideat: .

| (I) In an arrangement where the sliders are

arrayed in parallel within the chute in a side-by-side

relation with their shoulder portions contacting one

25 aﬂother,.the sliders are guided solely at the portion




adj acent the rear opening thereof, and, hence, tend to junp;out of the
chute. - Moreover, depending upon the shape of theisliders, this nmethod of
gui #fimg the sliders arranged in a parallel side-by-side relation cannot 5
al jxaps ) baenpl oyed. (I11) In an alternative arrangenment where the sliders
ar&lapfanged in the chute longitudinally rather than side-by-side, the
sliders can be guided nore stably and the €nape of ‘the sliders is not a
factor. Neverthe- 10 less, there are:instances where the slider pocket
cannot -seize anafijstenth tHe dreresr lopemiskg dhedebfqr endgshencehetshdptoof the
pull tab attached to the sliders. Illustrative exanples of nethods for. -
successi vel y t hiwepliont 9f ddiss cdwte «f adlogRovg rel dapandinst npas the 15

assenbling sliders on uncuyt, fastener, chain . are to be found in_{he spez
fications of Ja%%é’fggi@ntstiﬁ@tﬂri%- t 'Soﬂle_l'ﬁg‘?d29§-. S?Bdlﬁﬁdg?}ﬁpﬁ%égﬁrﬁat ent
Public Disclosure No, 1Q09601/81. th.of these disclosures rely upon a
menber having &L pithat ity abfpaiﬁaéﬁ'e%ﬂ't ss'lﬁgr- gﬁtsé'g%i ﬁéaﬁ%%g 88‘5‘5&8 of
stringers. 411 ust | %ﬁﬂﬂy of apparatus for assenbling sliders aré to
be found i thgig%ggfﬁ%%atlon of Japanese Patent Publications Nos.

25466/ 73 and 25854/ 7X,IENd J@paiesd tBaheitt veuklnreanBemeh®s wherblothd 09601/ 81. . *
25 Al of these disclosures rely upon a spreading nenber for an uncut

fastener chai n shiders smoretrangedd ifr dine @hpiter dbngy toflinkéignrathand
. therefor the construction is conplex. :
than side-by-side, the sliders can be guided more. stably _
and the shape of the sli&ers is not a factor. WNeverthe- o’
10 1less, there are instances where the slider pocket cannot
seize and retain sliders because of differences in the
 shape of the pill tab attached to the sliders.
Illustrative examples of mstiods for successivelj.
threading slidesrz onto fastening slsment sectiohs for
15 aésembling sliisrs on an uncut fastener chain are to be
| apanese Patent Public.. .-

found in the specifications of

ation No. 2582-/7% and Japaness Patsnt Putlic Disclosure

{7
n

No. 109601/81. Both of these iiszlosur rely upon a E

member having a pluirality of elszents for spreading a

20 couple of stricgsrs

Illustrative =2xamples 6f separatuz for asseﬂbling
' sliders are to he Zo.ni int he'specifications of |
Japanese Patent Publications Nos. 25:55/73 and 25854/75,
and Japanese Pztent Public Disclosure No. 109601/81-
25 All of these diz:zlosurses rely upon a spreading member
for an uncut fastensr chain which is constructed from a

plurality of elements, and therefor the construction is

complex.



S
-3- Il lustrative exanple of nechanlsn1for convergi ng an uncut fastener
chain is*to be found in the specification of U S.P. No. 2,732,000. The __
dlsclosure relies upon a nmechanismdriven by a different power source fpFQm.
that- 5 .for a spreading nmechanismand a slider feeding apparat us. -
Accordlng he invention there is provided an uncut fastener chain
conver gi ng nechani sm characteri zed by conprLang: a support shaft inplanted
in the end face of a support block for uncut fastener chain transfer

directly below an el ement gqui de channel of said supEort block a pair of
L- shapéd pi eces tfﬁlkﬂﬁﬁ$4ﬁ1W9u?ﬁqEP r Ofcf€c gﬁn&ﬁ % OP¥SEEI3E 3R t ed on
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pair of L-shaped p away t her’; opposi ng corner port ons of
each of the shortef %r?&&éﬂ S P ¥y' aoﬁlﬁ§%ﬁ9dp8‘déﬁe§o@§tégfi%r@Vt':‘Qé%d
wi th L-shaped cut-ou opposi ng i nner side faces of each of the | onger

| egs being ada§)t eded® desgreridditig melchamitsmalandoat atidew fgedinguappasities.
faces of each of the longer |legs of said pair of L-shaped pieces being
engaged by upper ends Azcordisigi tierthadindentioastherkeis phevilded day uoage i s
raised in use, so that a fastening el ement section of the uncut fastener
chain is clanped Hipssenas ehainoeanyessinoheechppisn ersckerizegom Femrrisinasach

of the shorter |legs of the L-shaped, pi_eces
o a support shaft implanted in the end face of a support block

for uncut fastener chain transfer directly below an element guide
channel of said support block;

a pair of L~-shaped pieﬁes the ends of the longér legs of
which are loosely fitted on said support shaft, the shorter legs
be1ng dlrected away From each other; and )

a coil sprlng wound around said support shaft, an elastic
force due to straight end portlons of the coil spring acting in a

'direction to urge said pair of L-shaped pieces away from each
other; | |
\&ﬂj opposing cnrner.portionﬁ of each of the shofter legs of said
h pair of L-shaped.pieces beihg prcﬁided with L-shaped cut-outs;
“ opposing inner side faces of each of the.longer légs being
adapted to be brought into mutual confact owing to outer side
. faces of each of the longer legs of said pair of L-shéped pieces
being engaged by upper ends of a siider holder case when the
holder case is raiséd in use, so.that a.fastening element section
of the uncut fastener chain is clamped by said cdt-outs 6? the
opposing corner portioné of each of the shorter legs of the

L-shaped pieces.



-The invention wll be described by way of exanple 15 wth reference to

t he acconpanyi ng drawi ngs in which |like reference numeral s and desi gnate

' thepsane or simlar parts, In the drawings:- Figs. 1(a) through 1(e) are
di immati ¢ views detailing the various stages for assenbling a slider on
20Mm uncut fastener chain; Fig. 2 is a front view show ng the distal end
of- a spreading rod; Fig. 3 is a perspekt-ive view showi ng an overall system
suitable for practicing the nmethod depicted in.25 Figure 1; Fig. 4 is a
plan view illustrating a slider feeding apparatus Fig. 5is a view

3;_shomnng the apparatus of Fig. 4 as seen fromthe back thereof; Figs. 6

and 7 are partially sectional side and 5 front views, respectively, avdl
Fig. 8 is a plan view of a principal portion, iIIustrating an apparatus for
assenbling the sliders on an uncut fastener chain; Figs. 9(a) and 9(b) are
~views useful in describing a centering mechanism and 10 Figure 10
is an |lastrative view useful in des- cribing the operation of the
apparatus for assenbling the sliders on an uncut fastener chain.

1

-

The invension wiLl te descrited Ty way of example. )
15 with reference o the accompanring drawings in which
ike reference'numerals and designate the same or similar
parts. In the drawings:-
Figs- 1(a) th“ough 1(e )-a e diagrammatic views
detaﬂllng the various stages PO“'ass icling a2 slider on
20 an uncut_fastener chaing
Fig. 2 is a front view showing the.distal end of =2
spreading rod; _ 2
Fig. iz a perspectiﬁe view showing an overall
system suitable for practicing the method depiCted in
25 TFigure 4;.
Figu' 4 is’'a plan view illustrating

a slider feeding apparatus



Referrlng first to the plan V|em10f Fi;gure 1(a), an uncut fastener chain C
transferred fromleft to right with the rows of fastening el enents facing
downward, is shown stopped with a-'gap space 8 thereof positioned above a =
slider assembly station. The uncut fastener chain C has section A prOV|d_§2j;
with fastening el enents, and bottom stops E, of which one is shown, at o
end of each fastening elenent section. Fig 5leb) is a plan VIeM/ShOMAng
the pair of stringers spread apart at the gap space B of the fastener chain
for the purpose of -~ -6- positioning a slider S between the stringer
portiqQns. To spread the stringers as shown, a spreading rod | having |arge
and sﬁa | width portions 3,4 (of widths W, W, respectively) as
illustrated in the fr(”Fi%UfﬁNﬂg @ vieh %%b%l%g %ﬁe‘ﬁ%@é&&éusnothlélli
between the stringers at the gap space B as far as t dth portion W.
Next, in order toaéagddn tfricm tile Ibaick vhiegegdient between the slider S and
t he fastenlng el emrent section A of the fastener chain, the spreading rod I
is raised 10 to a hi gHEigs evelb tamdsi @aﬁepmls&itrl sanﬂn.hnpbrt'aubel and \\2)

t hereof between the stringers, as shown_in Fig.:1(c). At 'this tinme, rocking
gui des 401, 42 (FPRAcatiarsy ‘nerpesANedH | BRes Fald 8ed8r ADBHARNVERN her

detail belo fun ion to close the stringer acent the re

openi ng of r%e sl? et P?ﬁﬂﬁ%ﬂﬁ;'é§§§Fl ﬁhgﬁsFﬁ@ k&geﬁnlﬁPPﬁaagP?o °Bf the

fasten ng el ementy SaGhahA il 2 LIS L8P FUScLGRE SRETADY ther eof
N - Figs. 9(a) and 9(b) are views useful in describing

a centering nmechanism; and

10 Figure'ﬂO is an illustrative view useful in des-
criding the operation of the apparatus for assembling the
s3li de“s on an uncut fastener chain, '

Referring first to the plan- view of Flgure 1(a), an

uhcgt_Fastene: chain C, transferred from left to right with the rows
of Fastening_elementé facing downward, is shown stopped with a gap
space B thereof posifioned gbove.a slidef assembly station.
The ﬁncut fastener chain C has section A p;ovided with Fastenind elements,
and bcttdm stops E, of which one is shown, at one end of each fastening
element section. Fig. 1(b) is a plan view showing the pair of
strinqers spread apart at the gap spacé B of the fastener chain for the

e _ purpase of



shmpothly. Fi.,g. 1(d) shows the uncut fastener chain C shortly after it has
been transferred further to the 20 right to just introduce the fastiening
el epent section A into and through the side channels of the slider. ' At :
'H?f_ne_the spreading rod 1 is lowered again so that the |arge w dth :
{fdn 3 thereof separates and spreads the rows of fastening el enents of
tihe ‘fastening 25 elenent section that hasgj ust emerged fromthe isi de
ghannel's of the slider. Specifically, the large width portion 3 serves to
farcibly spréad the stringers widely apart so that the separated rows of
fastening el ements attachéd thereto may be extracted fromthe side channels
of the slider Hodiyivmay la/ slibietdld betwdenspheadirgnged pobsibayer ed afid
wi‘'t hdrawn conpletely from between the rows of fastening el enents, after

whi ch the uncutTd asgrest tHeaistrizigers st Bhoke ,ski dpire8daagepbliied t hereon,
i's transferred fromleft to right, as depicted in Fig:. 1ge). 10

Wth the met hohawng ilesgeatsande smedld width pastdnas Shéi RoEswpdehenWed from
experiencing so-called chain _splitting prior -to_ its_introduction into the
rear openi ng ofWdn&eFnegdivelye B ddestrabedodnaths renEnviedl a€hing

bet’ t he slider and, the l.eadi ng'.end ti f the fasteni | t
fous 15 fold ow B HRoids b8 ORGCEeGn 1PnEBe: FY1Z PREMSSR ARpoghrLagers
il | : | ULt Fi . : \

11 ustrating a Sorinion: Syt A5 TArade EP8o enERnEPREEOBLE T ned apove.
The systemis GRIROSEY ¥rdd?: WaCHaciascae thBahatb-aBakakeig}ECe 100

between the slider S and the féstening element section '“‘J

R Y

)

_A of the fastener chéin, the spreading rod 1 is raised

1o'lpo-a higher level to'situateithe small width portion 4

. (W2) thereof between the stringers; ?s shbwn'in'Fig. 1(c); 
At this time,.rocking guides 401, i&é (indicated by the |
phantom lines and described in furthefldetail telow)
function to clbse the stringers 'adjacent the rear

15 opening.of the slider, theréby'éssu;ing that.the later.

introduction of the fastening =lsmert zection i into the

T4

slider g from the rear opening thareol will take dlace
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smoothly. Fig. 1(d) shows the unc:

-

shortly after it has been transferred furthsr to the -

#

20 right to just introduce the fasteniﬁg glemant sszction
A into and.through the side channels of the slider. At
.éuch time the spreading rod 1 is lowsred again so that
the large width portion 3 thereof separates and spreads

the rows of fastening elements of the fastening

25 element section that has just emerged from the



20 for intermttent transfer- of the uncut fastener chain, a slider feed -~
appar atus 200, aslider assenbly device 300 which includes the spreading 13@;
1 and a slider pocket block 310, and a rocking gui de mechani sm 400 for | X
closing the stringers adjacent the 25 back. The construction, operation: and
function of the uncut fastener chain transfer device 100 will now be
described with reference to Fig. 3. An umcht=fastener chain, whose center

line follows the he a”mt&qié% fshqﬁzongsbscﬁﬁ%gmo k:h@%&ﬁ%@l&m

in the direction o a transfer
devi ce 100 i ncl ude@r’ %p})cﬁﬁr‘{ﬂsbcq@ PGct%YuﬁPEPaguFF&cﬁtBFnﬁﬂFEh“h‘&%llén
el eneN gui de chadpett Isid . trfhtglﬁuée sdparia tbl? roves o fl ma/steﬁmnéaé!:emsnts attached

provi ded with an gl enent e ch el, 11 C p | oc
557110 with i to SARCE A PRFIAT tedroh, fd 808, chABng BEGE 1o flicer
111. The gui de Imaus eaPily. pRdnaddy withe apgleuatdmmmﬁu &.hzseéeweesdaand
sensing rol ler 1%5:.&5&134&?'661:{&@@1@(’ ﬁanB%t%@nOfthé §S€}§' 89 kS¥€éniﬂ<§

supported by a pin, 117 The sensing roller
ci rcunference pr YERRALS mt WQHEWQﬁQ&et@ﬁaﬁﬁéptlfSStPBFFscRﬁFPe 2LARg YRy
tthe uncut f ast enethe hsl ideaorsy asxenbled dhereons| dgeiragsfderedatrensidft, to

113. Wen a gap éf%ﬁ? %t‘ﬂ% ga .fa . erlt((éﬁai n reaches 5 the sensing

roller 115, the | begin er chain at a slightly | ower
l'evel becausdOf the ab%%%ﬂ@s@@ﬂ%@-@ﬂeﬁbﬂb@: the vagytnfastener

116 responds to tdiaif i Grdvedded Ifp6n oXperienting Bo-calhed &ABiRYsplitting
prQSBC|ng : prior to its introduction into the rear opening of the slider.
' ‘The foregoing method also prevents clashing between the slider
and the leading end portions of the fastening element rows -
15 followzng their lntroductlon into the slxder, and reduces
frictional resxstance as a result.
Fig. 3 is a perspective view illustrating a convenient
system for pract;cxng the method outlined above. The system
is composed of an uncut fastener chain transfer device 100
20 for intermittent transfer of the uncut fastener chain, a
- slider feed apparatus 200, ' _
a slider assembly device 300 whlch includes the
spreading rod 1 and a slider pocket block 310, and a rocking
. guide mechanism 400 for closing the stringers adjacent the
N\ 25 back. .
The construction, operation and function of the uncut
fastener chain transfer device 100 will now be described with

€y

reference to Fig. 3. An uncut fastener chain, whose center
e - " line follows the course indicated by the elongéte.broken.
| 30 iine; travels in the direction of the arrows along a transfer
path 101. The transfer device 100 includes a support block
110 the upper surface of which has an element guide channel
111. A guide block 112 whose lower surface is provided with
an element guide channel 113 is placed on the support block
35 110 with its guide channel 113 in registration with the guide
channel 111. The guide block 112 is'provided with a slit
114 which receives a sensing roller 115 rotatably retained
at one end of a sensing lever 116 supported by a pin 117.



é stop signal. 10

bottonlstops attached to the uncut fastener chain.

air i nder
sen ) | ever
fast®ner chain against a 15 plate 120 t

119 is raised in response to the stop signal produced by th

De5|gnated at 118 is a shoe for stopping the

The piston of a firs

116, whereby the shoe 118 is elevated to press the uncut

halt the transfer of the chain.

t
e

The shoe 118 incl.udes a slot 121 for engaging with a bottomstop. A drive
rol l er 122 anthe*péensing otdolles 2BlToofass Outeriqircunfenanan prajrades

chain. Turni ng,pavehQ guﬁéécéﬁi’ﬁﬂé’ﬁ Pi3”1%£ﬁﬁ$rfﬂ¢é I Uh Rt Y tPRELRCURN
of the slider ?eedln arat us “200 a aratus |ncludes slider Qgie
201, Teed panfasbens sehaLh SRYEYR AU St SLEWEASIERI FHATAIS S

rocking | ever1206, 1831 ecthen ng @épt@&&?,om e antbwet rfaaderwierchzﬂ.&, re@aches

slide bl oc
fed into t

'Q'%pa%\{‘j 7 ind lrjic'frgnf %ég?ég\hﬁ%%é%aﬂ%'rﬁ] ﬁﬂ?z hlcger rs§33{e

¢

e

al i gned and gghdbd LYo T %Lﬂalglhlele‘F@F elfvel ncauseQf |'@'bﬁ |apseanae @f rthef
feed pawl s 202as€88iRg eeEétﬁéhQEé £d fie tdénd sl Ravdr ol @l desitthadhivd this

reciprocated |ongit d nal | he_.chute 201, in 30 0 tio th the
repeltoltlve st 5p2a% gl i FIF %‘F%‘T"{o‘?f‘t ueu%%ﬁulf%s?% Mﬁf" Pﬁ‘l’g

202, 203 gag

UGifers s ¢
are fed to tha sEcplsiggablate 207 one at a tlne by the pair of feed paw s

the latt I bL o %¥g¥ o]
.two feed pawl S are dlgéscf‘?%aeggﬁe?{:é flfét eg%t;as/ %NI out 3 spa%%.{%éﬁ%%onm
will suffice.StqRe 2tEarRedqtd| the yrout %temt@tﬁﬁs tdm'tﬁhtfé’rs‘%%°

cl earance bet mattafrfd:ymmﬁflmewp:wsemdlﬂ Mpdhé’@gc@ftﬂél%t&lp de
.t her eby gw di nggﬁgf pro gcr:ecli %19 él'lé’:‘bégnsnfgé]e{eve helfé)c eC’relbeQ/etrhe shoe
' 118 is elevated to press the uncut fastener chain against a
plate 120 to halt the transfer of the chain. The shoe 118

15

20

25

30

35

 guiding the slider in a stable manner.

includes a slot 121 for engaging with a bottom stop.

roller 122 and a pinch roller 123 cooperate to drive the

uncut fastener chain.

Turnihg”now ﬁo a description of the construction and

operation of the slider feeding apparatue 200,

the apparatus includes a slider chute 201, feed

'.pawls 202, 203, a feed pawl holder 204, a slider holder 205,

a rocking lever 206, a receiving plate 207, a second air
cylinder 208, a slide block 209, and a guide rail 210. A
multiplicity of sliders S are fed into the apparatus. from

the slider chute 201 in which the sliders are aligned and

guided longitudinally thereof. More specifically, the pair
of feed pawls 202, 203 are supported by the feed pawl holder
204 which is rec1procated longitudinally of the chute 201 in

conjunction with the repetitive stop-and—go transfer of the

ugh=
one

A drivel

-

uncut fastener chain. The sliders S are fed to the_receivinq
plate 207 one at a time by the pair of feed pawls 202, 203
as the latter are reciprocated by the feed pawl holder 204.

- Though two feed pawls are described here, it goes without

saying that only one will suffice. The receiving plate 207

is_so located_as_to enter the clearance between the flanges
of the upper and lower wings of the slide S, thereby

The rocking lever



206 is urged |nmardly toward one side of the receiving plate 207 to prevent
the slider S fromslipping out of said one side. Wen the slider Sis A
received :and held by the slider holder 205 via the receiving plate 207 aﬁ@a“
rockrng l:lever 5 206, the second cylinder 208 transports the slider hol g
205 in the direction of the arrow along the gurde rail 210, which is
affixed t'o an i nmovabl e base that is not HOWh. The purpose of this

operation wl| bQodeisrhb&ddbfhﬁa&&izneowaﬁdt e $iaetdorerRf ﬁéﬁﬁﬁﬂﬂn@eplate

bl ock 209 whi ch endi n rom hol.der 205, ether
therewith. Refer?g 0 oRFgBeﬁFgghe4s g %f&ﬁﬁ%%&'ﬂgégf one

apparﬁ?ﬁs,' . sxde. When the slider S 151mﬁneﬂvdagpnd1heidahmahhens&udand

Fig. 5is avi ewhsgaeset'%gg b Pﬁ‘&@&éeix?ﬁ? es|gnatg§ri i ing lever

correspondrng to_those own I'n I ke reference

numer al s.: 'Uni Pke2PfRe 5??aﬁ§§ﬁ%ﬁt°¥ﬁl¢$éf QﬁBQR?%eﬁhe Sigder foddesq
‘to the sli:der hOIzdsr1305handzrécﬂir¢xdeslftﬂwtﬁ‘rdvheﬂmme tm‘e @hiﬂdm\iabD&O,

base 213 to which,.th secur

appr eci at ed, homg Fﬁ ?% %E?ﬁ%ééog n%%gﬁqm&?aanjrésﬁase q'%.r A5 oS |§‘°§'xact |y
the same way as The aurnngeneﬁttbhemmp¢ratiep willuhemdeannmhﬁduquow:ﬂhqym
structural di ffe&r?&ﬁethént'&héta.én 6‘9”&5@' sZilde dPTIE20Y WH iicth Aldegefidinder

whi ch is not _yisible i 3. ai ylinder serves to.reci cate the
Red paw hotller £50m sBecpdiges noided 405) AbveR FouRhey (TR 3.
~Shown in part at the boReﬁernindfr gow 4to SFig !l ah andvd cfhawimgsla der
asesﬁplrng devi ce 30911&39'féé&gngyaﬁﬁﬁié@ﬁsﬁ“d dash 1i ne. - in

which Fig. 4 is a plan view and Fig. 5 is a view depicting

the back of the apparatus, portions corresponding to those
15 shown in Fig. 3 are designated by like reference numerals.
Unlike the arrangement of Fig. 3, the guide rail 210 is
affixed to the slider holder 205 and is guided through the
bore of an immovable base 213 to which the second air cyllnder _
208 is secured. It may be apprec1ated,_however, that the
20 embodiment of Fig. 4 functions in exactly the same way as the
arrangement shown in Fig. 3, notwithstanding the slight
structural difference. 1In Fig. 4, numeral le denotes a
third air cylinder which is not visible in Fig. 3. This
. air cylinder serves to reciprocate the feed pawl holder 204
o 25 along a guide rail 212 affixed to the base 213. Shown in
part at the bottom of Fig. 4 is a plan view of the slider
assembling device 300, indicated by the dot-and-dash line.
The construction and operatioh of the slider assembling

e,

a - device 300 will be described hereinbelow, ‘along with which
30 the arrahgement of Fig. 4 will be discussed in greater detail.
_ Figs. 6 and 7 are a side view and front view, respec- .
tively, with portions partially shown in section, illustrating
the slider assembling device. Fig. 7 is as seen from the
upstream side ¢f the uncut fastener chain transfer path.

35 Fig. 8 is a plan view shoﬁing the principal portion of the
slider assembling device. Further, Figs. 9(a) and 9(b) are
useful in describing the structure and operation of the
rocking guide mechanism. |



The construction and operation of the slider assenbling device 300 w II be
descri bed hereinbel ow, along with which'30 the arrangement of Fig. 4 will
be cussed in greater detail. Figs. 6 and 7 are a side view and front .
Vi @espec- tively, with portions partially shown in section,

1 rating the slider assenbling device.qgEig. 7 is as seen fromthe
upstream si de of the uncut fastener chain tTansfer path. 35 Fig. 8 is a

pl an vi ew showi ng the principal portion of the slider assenbling device.
Further, Figs. 9(a) and 9(b) are useful in describing the structure and
operation of the r oUKitRg fUldLkes,Mesd1 L3N assemblihg Havidee3d0 dueRslest he o .
slider- assenbling device 300 includes the slider pocket block 310, a f(ﬁ?t h
air cylinder 31lthe ahidemmpackbt édlbalse319123 fausth dér chidintler &Fldsear813, a

| ocking | ever 314, a hook portion 315 at the top end of the |ocking |ever
314, a shoul derl“pﬁwl?@nb%%%’ ?héllﬁeFdPrldﬁb(ﬂ@é? PBock 1980ingalesi¥pr essi on

_ b d
o the pul | tabtHast ?rap{se%r ey af 20 B8, ta pnsSef i #pgﬁanq tevbadi o 21,
a finger 322 on tF.S uR of %&Qogeﬁ rgH %Qgs %S%ﬁeSBﬁ‘?%lﬂ k B‘W ir cylinder

323. The side sur heé sl-der pockeé as a sfot 331 for . %

directly receiy, t t R di m t he
slider S. Numeré S %f%élmg Egﬁ %dj??l ghebgpf 5‘3&3%‘&{&1;%2%&3\1%@Pngﬁga;%S 403

a support shaft31ganag #hedldue@obrd 6Prihagpdlar tdy aestiihivey necdd 808 gdi g5 401,
402 open, that is, away from each other. The support :
320 having a flat portion 321, a finger 322 on the pull tab o i_,)-

restraining lever, and a Fifth air cylinder 323. The side
| surface of the sllder pocket block 310 has a slot 331 For
o dlrectly receiving from the 31de thereof the pull tab P dependlng
from the slider S. |
Numerals 401 and 402 (Fig. 9) denote L~shaped rocklng guides
403 a support shaft, and 404 a coil spring for biasing the rocking
guides 401, 402 open, that is, away from each.ather. The support
shaft 403 is implanted in the end face of éupport bldck 110, for
uncut fastener chain transfer, directly below the element guide
channel 111. The ends of the lohger.iegs 405 6f the pair of {ud/
L-shaped rocking guides a4 ahd 402 are loosely fitted on said |
_support shaft 403, the shorter leés 406 being directed away'from
each other. The coil spring'aﬂa is wound around said support | .
shaft ‘403, an elastlc farce due to straight end portions of the
coil spring QDA acting in a direction to urge the pair of
L-shaped rocking quides 401 and 402 away from each other.
Opposing corner portions 407 (Figs. Qa,-Qb) of each of the
shortef legs 406 of the pair oF.Leshaped piecés a#E'provided.

with L-shaped cut-outs 408, the function of which is described belou



shaft 403 is inplanted in the end face of support block 110, for uncut
fastener chain'transfer, directly bel ow the el ement guide channel 111. The
ends of the longer |egs 405 of the pair of L-shaped rocking guides 401 and.
402 are loosely fitted on said support shaft 403, the shorter |egs 406::3
being directed away from each other: The coil spring 404 is .wound a glfﬁgl
sai d. support shaft 403, an elastic force due to straight end portio
the coil spring 404 acting-in a direction tosgqqe the pair of L-shaped
rocking gui des 401 and 402 away from each ot her. Opposing corner portions
407 (Fi.gs. 9a, 9b) of each of the shorter legs 406 of the 'pair of L-shaped
pi eceé®are provided with L-shaped cut-outs 408, the function of which is
descri bed bel ow - e opefbeimpef aheoslidbr tdseesilide rdenésewbll mgudeyi ce

w || now be described mainly with reference to Figs. 9 and 10, but
referring al so todesgribéd ndiply niith alefgrenchetas Figkr Shandddl, basarefenringhi ch

i s capable of being driven up and down relative to the stationary base 312
by means of the aialseyid Ri@r 1311, is | ocated at bottom dead center. The

| ocking | ever 314, as shown . by the solid lines in Figs.,-/, brin t he hook
portion 315 at the top(SISnH“ttFlé}]é’df the, stih‘ifégg'ﬁé’ﬁf '?/ﬁsfahmt:"r’le"'réﬁ%:llc-)'u?%er portion
316 protruding forwardl f_th N pack : A I :

sl i der pocket bl occl?pﬂwgf tf 8&%&%%‘(%%89 %gélwg!grg%%?&t Oeﬂﬂepv?g%%gélf}?rect ed

el astic force applyj.gd ﬁg f)h%eﬁrﬁg inggtr%lZir Ay1iddes 311NBis t1BBatcldl 4€boBidh

which is attached to t ower end of the pull -tab restraining | evér 318

pi -XOL,&| |y support efa@ncdniBer S| TReNocking lever 314, as shown by the solid
Wi

 1lines in Fig. 7, brings the hook portion 315 at the top end
thereoflin engagement with the shoulder ﬁortion 316 protruding
forwardly of the élider pocket block 310 and locks the slider

' pbcket block 310 at the lower.poéitibn againsﬁ the.upwardly
direcfed eiéstic'force applied by the spring 317? At this time, -
the roller 315, which is attached to the iouer end of the pull
tab restraining lever 318 pivotally supported on the slider
pocket Eiock.310, is riding on the flat portion 321 of the cam
320, so that.the-finger 322 at the upper end of the lever 318 is

\;é retracted. Further, the spreading rod 1, which is capable of
being driﬁen up and down relative to the slider.holder case 313 by
- ’ .-'the fifth air cylinder 323, also is at bottom dead center.

The rocking guide mechanism 400 is in the open state, and the
anut fastener chain is travelling in the direction of the arrouw.

(II) A slider S is delivered to the slider holder 205



. pocket block 310, is riding on the flat portion 321 of the cam 320, so that
t he flnger 322 at the upper end of the lever 318 is retracted. Further,

E t he / “\eadlng rod 1, which is capable of being driven up and down rel ative

t'o \ I'ider holder case 313 by the fifth air cylinder 323, also is at

bot t dead center. The rocking gui de neppanlsn1400 is in the open state,
and the uncut fastener chain is travelTing in the direction of the arrow. .
(11) A slider via théelslideed chateh@03| addr thehdés oansfexnredttr the deokider

ol der qui ded BSURAEL s-"3*°r B MR S34per HE1Rek G0:G08 5y, R0 GLdgRTaL 0.

i de bl ock '
(Fig. 5) depe#ﬁ m&#ﬁ' Fﬁ@esFPGePIHGPdB;°QBS QP (Rég- tﬁb ?QP?%§1%@45%£;ﬁhe
upper end 5 ofthehellidelt mlheteaosléuMeeebuet belleckdng aevetie 3igpess end

pocker blodk SE thmiooking, J80RE 3345 Bo8Bablreha ThoRiEE Bruadraty i€
sl i der pocketdeGQDEGBd froma thesshouldps pgrtacnszgsapnthbeltmmnte$mﬂeﬁ

the pull tab L th%sgqauekngobﬁ&%rbiéékl§1§hlf§ﬁ§st91§o@QStﬁéqao
engages with an % portion of SO . nger 322 at
I

c , a | :
the upper end S8F e dy &P §i8vP§eSﬁﬂﬁg i&ﬁﬁde?ﬁeeEuPi°?gb Lpof A%ic@s|ider @
Sto press ande@mmﬁ,nthberpuubrt3m9agalmne dowert end of the phliletalpocket

bl ock’ 310, WNepelsaiblieohidee Rokdey 2A3ckaq” ELUANEds L DIBRDubDEGSILIT
Rt 50 bb%

chute, therefore Sl ng agai nst the
firmy retalnG@g§HﬁﬁeW1Sh ﬂﬁePBB}q§&|B°§Fiﬂér°ﬁe#ﬁﬁn§abeﬁ?ﬂd Pt Enatt ke

sl i der pocketf&&ger Euala& tthieSuppep BAAPAE! tAEl 26vREOBLEMLESSRARGUEEWE
even if the UQ%yt %it 'P of the slider S to press and retain the pull _
' tab against a portion of the slider pocket block 310. When-
15 the slider holder 205 is returned toward the slider chute,
therefore, the rocklng lever 206 is opened by pressing against
‘the firmly retained slider S, whereby said slider remains
behind withih the slider pocket 330. During this step no
particular problem is encountered even if the uncut fastener
20 chain is still advancing in the direction of the arrow.. '

(III) Next, the sensing lever 116 produces the stop
signal upon sensing a gap in the uncut fastener chain, whereby
the transfer of the fastener chain is halted owing to the
interaction of the bottom stop engaging shoe 118 and the plate

25 120. Since the arrangement is so adjusted that the blank /
' 'space will be positioned above the slider pocket 330 at this
time, the fifth air cylinder 323 is now actuated to elevate

.

the spreading'rod 1 whose arrow-shaped distal end 2 spreads
the pair of stringers apart as the spreading rod rises. With §

30 further elevation of the spreading rod 1, the large width
portion 3 thereof'opens the slit between the stringers to the
maximum extent. The fourth air cylinder 311 then raises the
slider holder case 313, with the slider pocket block 310
stopping after comihg into abutting contact with an overhead

35 plate 410. However, the upper ends 325, 326 of legs provided -
on the slider holder case 313 continue to rise to eventually
close the L-shaped rocking guides 401, 402 against the force'.
of the coil spring 404. This corresponds to the step



20. chain is still advancing in the direction of the arrow (Ill) Next, the
sensing | ever 116 produces, the stop signal upon sensing a gap in the un
fast ener chain, whereby the transfer of the fastener chain is halted o
to the interaction of the bottom stop engagi ng shoe 118 and the plate 5=/
120. Since the arrangenent is so adjusted that the blank space will be
positioned above the slider pocket 330 at thild tine, the fifth air cylinder
323 is now actuated to elevate the spreading rod 1 whose arrow shaped
d!stangcy ﬁ ggrfads the pair of stringers apart as the spreading rod
rises, - Wth urther el eyation of ,the spreading rod 1, the large width
portLdﬁﬁihthﬁreofﬁéﬂﬁﬂ§aYﬂklglﬁﬁ'ﬂ en tﬁe striggers to the nax?num
extent. e fourth air ly | 3 ' t ' I 313,
(1Y ' S drs b h168E 268 (1. AaLASY BY) el EFRE;

with the slider pocket oppi ng ter comng 1nto abuttin

contact with an O\éﬁé hedde3319! Alges 440an MRS thd Teat!PREELANES 385khe3edm Of
| egs provided on the slider holder Case 313 continue to rise to eventually
cl ose the L-shaped2nqgii 16 spatetesn 40 tompHat fgdy nddepl ) eretbessee pirtitre ofoi |
spring 404. ‘This corresponds to the step 12 illustrated in Fig. 1(b).

(d V) Vhen the slidae duol, dereretas ehd iill ctabhpessdng dewer G&Bi ehich hes rpivbesd
319 rides up-and beyond the flat portion 321 of the cam 320 and is seated
in a conparati vel yodthepleft doeateed(}3dr+ iisnpbioted to the right, or clockwyige cam
vihereby the pull tab pressing | ever 318, which wa Lvoted to the left in
step (111), is pi #Freriee, tRe?9a1gRTesE NG B%Mtg%%dgf etg‘Fi ic@j]r?',de’fcg1 ﬁaact’i”ﬁs:p?r?ss |
thgjﬁu!-l tab P of mtatff o$| {:l_'geersllsdearggtlzcrkse‘i: tElb:%k 310. At the same time, the upper

ends 325, 326 of the legs of slider.holder case 313. prgss upwardly
.against the pair of L-shaped rocking guides 401, 402, whéreby
~ the rocking guides are closed completely, as shown in Fig. Q(b).-
The oppbsing innder side facés 409 of each of the loﬁger legs'AOS
of rocking ghides 401, 402 are brought into'mutual contact owing to
the outer side.faces 411 of the legs 405 being engaged by thg upper
. ends 325, 326 of holder case 313 when the holder case 313 is raised,
so that a fastening element sectibn of the .uncut fastener chain ié
. clamped by said cut-outs 4b8 of the opposing corner portions 407 of
\;,& ' | each of the shorter-legs 406 of the rocking guides 401, 402.

Meanuwhile, the spreading rod 1 continues to be elevated to bring

&l

the small width portion 4 thereof into position within the slit

¥ ' ' between the pair of stringers. This places the uncut fastener chain
in the condition shown in step (¢) of Fig. 1. Thereafter, the shoe
118 for stopping fhe bottom stop is_lowered_and drive roller 122 is
rotated to begin advancing the fastener chain, mherebylthe fastening
element section of the chain is led into the slider.'_After the
leading fasteniné elements of the fastening element section péhetrate
the slider, only the spreading rod 1 is lowered by the fifth air

cylinder 323, so that the large width portion 3 of the spreading



wal | of the slider pocket block 310. At the same-tinme, the upper ends 325, .
326 of the legs of slider holder case 313 press upwardly agai nst the pair

of L-shaped rocking guides 401, 402, whereby the rocking guides are ¢l osed
cofibRetel y, as shown in Fig. 9(b). The opposing innder side faces 409 of
eaghof the longer |egs 405 of rocking guides 401, 402 are brought into

mut contact owing to the outer side facesa 411 of the | egs 405 being
engaged by the upper ends 325, 326 of hol der case 313 when the hol der case
313 is raised, so that a fastening el ement section of the uncut fastener
chain is clanmped by said cut-outs 408 of the opposing corner portions 4Q7

of each of the ghdrh eey|cayse 406 trwst die intetdioned) frskening eleagits i sepimdce,
the spreading rod 1 continues to be elevated to bring the small width -
portion ‘4 ther edheififetenEsFRaioncHEAYeF tADPSPRISSetiioNan the Pldider of as
stringers. Thig, p]aces the uncut fasiener chajn in.the conditiop shown in
Step (o) of i olthis BRind Freeiateds bREHOERS FRRRtAn. P oF R RPIENEL! op

is | owered and ive Lol l.er 2,48 T .ed qtrqybegi vV iLNQ . fast.ener
chai n, whereby ?’h% EF‘lé'é er}:gntégaél Z@Rtgigé iolrgg%f ?h&@%a@rﬁltégﬁ%gg}gﬂ o the
slider. After the {ipadiN@ [&8leM30:8! RBBMRI0f. HHeL frRat £ivaRte Srefmnt -
section penetrate the slider, only the spreading rod 1 is |owered by the
fifth air cylinggstehes,cHa@nt hat the large width portion 3 of the spreading
- 12a - rod 1 may cause the rows of interlocked fastening elenents to
separat e The fastendV)dtemitn thensliveeshdldebeapasiiddbedineugh behbwstedién S as
it is being separated, until the position of the chain relative to the i-/
slider is that smbRasti theruppen geds 328, 3RF ofpshetleos dihgreei feem tthe acking

roller 122 i's suspended tQ halt the advance of the
'-gughe mechan?smEZDb,'so that the gugde members 401, 402 are

#

returned to the condition shown in Fig. 9(a). Although the slider.
Holdér ease 313 is retracted from the slider S, the fastening
element Tows havelélready_beeh led into the back opening of the
slider S and haﬁe emerged from the side channels thereof, as shoun

in step (e) of Fig. 1.

iy



fastengr chain. (V) Next, the slider holder case 313 begins to be | owered
to ‘retract the upper ends 325, 326 of “the legs!thereof fromthe rockipg-
guide mechani sm 400,. so that the guide nmenbers:401, 402 are returned Egifhe
condi ti-on shown in Fig. 9(a). Although the slider holder case 313 isx i
retracted™romthe slider 5 the fastening elenent rows have al ready been
led into the back opening of the slider; S ang have energed!fromthe side
channel s thereof, as shown in step (e)!of Fig. i1 “- 13 - Therefore the
slider Swill not fall despite the descent of the upper e:gi 325, 326 of
the slider holder, ,case 313, (Vl).. The si4 [ r 1 nd spreadi ng
5 rédl are lo é'a%PEFtﬁﬁé ?%1‘?%? B?n"?%jh]g%{%%c#%g' con§| t] o;r?hghown in (1)
of Fig. 10.. We | Lde [ et_Teﬁh et iglerd@bineeket

bl ock 310 duringafﬁgg gs%gn§h§;ﬁ§%%fs |d§?ﬂ§%1d%%yégzgﬂ%igﬁ'theguncut
fastener chain iggggagnzadvanced, carrying the 10 slider Swthit, as
illTustrated in step (e) of Fig. 1.. Reference is directed to co-pendi ng
application No. 8236158VE¥eriEhe Nolidet IKoBEN cade difl Avensh spveadiia&gdi vi ded

- and reference is also directed to co-pending application . 85 0714
(Serial Na. % 15@0d13 are)lowqrpdnfwBtheacta B4R JhAD tqﬁ"er'\'gﬁf.

. | condition shown in (1) of Fig. 10. When the slider S

A
-

is freed cbhpletely from the slider pocket block 310
v i ' .durins the descenr:of the slider holder case 313, the
uncuﬁ fastener chainjis again advanced, éarrying'the
10 sli&er S with it, és.illuSUrated-in step (e) of.
Fig. 1.
| Reference is;directed. to co-pending application No. 8236155
{Serial No. 2 115 Biié) - ‘Fr.om whiﬁh this is div;’.de_d_ - and reference
is also.directed to t;o-pendi_ng application No. 85 ©0©7i4

(Serial No. 2 iSo XIS 5 ) - which is also a divisional thereof.



- 14 J CLAI MS: - An uncut fastener chain converqgi erized

by conpr|5|ng a support shaft inplanted in the g ort bl ock
f-or Amout fastener chain transfer directly bel ow w ,ﬂ Jﬂﬁichanne_l
of (5 (4 support block; a pair of L-shapedidi-eces t onger

yf which ,J, osely fitted on said support shaft t he shortep | egs
bei ng "di rect edmﬁom each other; and a coil spri ng wound around said.
?

suppor't shaft, an el asan ondulr fastener (ahain rﬂ‘éﬂgmtgiéﬁd“eﬁ Risgnehagpcardzed)) |
springiacting in a direction to urge said pair of L-shaped pieces away from
- each ot her; oppasmfrgre%imér portions of each of the shorter Iegs of saég

pair of L- shaped pi eceg | @ﬁ sing

i nner side faces of eac%soé]&t %Fééﬁéog %éeJ]ghbg-lt%gﬁgﬁE%eogu 3 r ought
into nutual configgt W dHEut OrRebir Shél E?&ﬁ?epfalea&hyoéelmearl onger |egs of
said pair of L-shaped pieces being engaged by upper ends of a slider holder
case when the hQbséit gafde thennel sHUsaiy eegportobldert a fastening el enent
section of the uncut fastenér chain is clanped by said cut-outs of the

0pposi ng corner portioapadf efathsheped iesem thererdsgef she tinoger élaaped
pi-eces.

of which are loosely fltted on said support shaft, the shorter

C o -
e

legs be;ng dlrected away from each other; and
a coil sprlng wound around said support shaft, an elastic
force due to straight end portions of fhe coil spfing acting in a
dife;tion Fo urgé said pair of.L-shaped pieces away from each
atﬁer; .
opposing corner pcrtiéns oF each of the shortef legs of
said pair of'L-éhaped pieces being provided with L-shaped cut-ouﬁs;'
| oppusing inner side faces of each of’the.longer légs
being adapted to be brought into mutual contact owing to 6uter
sidé faces of each of the longer legs of said pair of L-shaped
pieces being engaged by upper ends of a slider holder case when
~the holder case is raised in use. so that a fastening element W3
section of the uncut fastener chain is clamped by said cut-outs
of the opposing corner portions of each of the shorter legs of the | - R

. '-'.
I
e o

L-shaped pieces.

-f"m.




