AN APPARATUS FOR Bi NDI NG ELONGATE PRODUCTS The present inventi ?Jr?[‘_até}‘.‘_o 19
an apparatus for automatically bindi*ng el ongate products such &s 'slild
fasteners i,nto bundles. Generally, finished slide fasteners are 5 :
successively received and stored in trays, then manually bundled up with

bi nding strips and finally packaged for delivery. To this end, considerable
manpawer and skill have been required particularly for tying individual
f-astgners together into uniformand. 10 firm bundl es as desired. Therefore,
'such manual operation is literally laborious and tinme-consunm ng. The

bi nding strips for slide fasteners have various reference characters or
synbols printed thereon to indicate the type, size, color, quantity and
-other 15 designations for each different group of the slide fasteners.
Therefore, the binding strips nust be sorted out and allocated for
particul ar fastener groups; for which purpose there are required as nany
different binding strips as are the 2 specifications for individual
"slide fastener products. This presents stO{age probl ens and invites hunman
error

- | AN -APPARATUS FOR BINDING
W, " ELONGATE PRODUCTS
\Jj The present invention relates to a—methed—of—and
an apparatus for automatically binding elongate
products such as slide fasteners into bundles.
Generally, finished slide fasteners are
5 successively received and stored in trays, then
manually bundled up with binding strips and finally
packaged for deliverf. To this end, considerable
manpower and skill have been required particularly for
tying individual fasteners together into uniform and.
W 10 £firm bundles as desired. Therefore, such manual
—/ operation is literally laborious and time-consuming.
The binding strips for slide fasteners have
various reference characters or symbols printed thereon
to indicate the type, size, color, quantity and other
15 designations for each different group of the slide
fasteners. Therefore, the binding strips must be

- sorted out and allocated for particular fastener

+

groups, for which purpose there are required as many

different binding strips as are the



i.n handl'ing such versatile bi nding strips. According to a'ﬁbfst aspect
of the present invention, there is provided an apparatus for autonatlcally
blndlng el ongate products di scharged froma finishing station, said, . .
‘apparatus conprising: 5 (a) at |east one tray assenbly i ncl udi ng
a plurality of tray nenbers di sposed paraIIeI to the el ongate products -and
spaced Iongitudinally thereof for receiving and storing the el ongate :
products at a first "poesition: (b) a plurality of laterally spaced endless~ﬁ
10 conveyors, each said tray nenber being nounted tranversely on a
respective one of said endl ess conveyors for transporting the products from
the first position via a second position to a third position; (c) neans for
“supporting at | ¢pelciFieatrdrinsnfous inilividuadihalide ¥ asarneac tpalwidadusndi ng
strip so that the strip is disposed in the second position and extends
~vertically throylisaprasents tstarelgeofprodilems apdadawiities hmmaggiegtnor wi th
a space between two adj acent tray nenbers; 20 (d) at |east one
“wel der-cutter dil@p hh@%lﬂ?eﬁhWFﬁsﬁGéﬂﬁ494W%%99lﬁHQHﬁﬁng a pair of spaced
upper and | ower bl ades extending in vertical registry with each other, said
upper and | ower bl ades being vertically novabl e

-

o/
o/
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4 -toward and away from each other for wel ding said binding strip to-provid&
a binding band for encircling the elfongate products in said tray assenbly;
(e)a-printer disposed adjacent to said binding strip 5 for printing
product specifications for each group of the elongate products while the
product's are received and stored in said tray assenbly at the first -
posision; and (f) at |east one nozzle disposed in the third 10 posi ti on
forigjecting hot air toward and over the bi 8di ng band to hold the el ongate
products tightly together. It is believed possible by nmeans of the present

i nvention to provide an apparatus for 15 automatically tieing a '
multiplicity of product slide fasteners into uniformand firmbyndles at a

maxi num of ef f AGICOFQEDgh Foadc Fi&EF. aBPecs Qfs $NSePrEFER tpdsVERtdOBy neans
“of the present _nvention to.aprqvide _ _an _apparatus far 2%. qautqQnat.ical |y
printing requi§f@§epﬁﬁd3 oV, §%ifptgﬁpgﬁ§ °hdPHg° Fﬁaéé%é%?ggén%rior
to the appl'Ca@qyﬁi#ﬁg?%&o%%%%se%ﬁgci &g%%?%:%hP%p%iﬂﬁthBhsQ%Qc%bhqe
fasteners, theréeby el m nating the nee or preparation : .
said apparatus comprising:
5 (a) at least one tray assembly including a_plurality
Nt of tray members disposed parallel to the elongate
~ products and spaced longitudinally thereof for receiving
and storing the elongate products at a first position;
(b) a plurality of laterally epaced endless
10 conveyors, each said tray member being mounted
tranversely on a respective one of said endless
conveyors for transporting the products from the first
position via a second poeition to a third position:
(¢) means for supporting at least one continuous,

15 thermally contractable binding strip so that the strip

is disposed in the second position and extends

e

vertically through a path of travel of said tray
assembly in registry with a space between two ad jacent
tray members:;
20 (d) at least one welder-cutter disposed in the third
position and including a pair of spaced upper-andhlower
: _ blades ektending in vertical registry with each other,

. said upper and lower blades being vertically movable



~and storage of a nultitude of different kinds of binding 25 Q) 'strips

4a The invention will be described by way of exanple with reference to the
accompanyi ng drawi ngs, wherein:- Figure 1 is a schematic perspective view
of a-binding apparatus enbodying the invention: Figure .2 is a -

cross-sectional viewtaken along line Il-I1 of Figure 1; Figure 3

i-lTustrates a sequence of binding steps in 4ccordance with the I nvention;

Figure 4 is a perspective viem/illustrating an - 5 - exanple of el ongdee
- products boundteyardeapdnaway Spplr a80d efhergfirEsweldimgosaldpindinge 5 -

is a perspective yiew of another exanple of the el ongate. products bound by
the bi nding apﬁ&F&Pu§°SPF°8?d?ingégggngngaﬁa g?ﬁufﬁgirgﬁgﬂg Reapparat us” 4
for autonaticalh ‘bi_ndi a ugts..Ss |li de. fasteners 2. The
aut omatic bindF’éngﬁgﬁrggﬁghgggeggrgggg_gkéfrgg §ﬁ§1§'
(e)a printer disposed adjacent to said binding strip
5 for piinting product specifications for each group of
the elongate products while thé pfoducts are received
and stored in éaid tray assembly ét the first position: -
-\
and o
(£f) at least one nozzle disposed in the third
10 position for ejecting hot air toward and over the
bindinduband to hold the elongate products tightly

together.

It is believed possible by means of the p:esént
invention to provide a—methed ang apparatus for
15 automatically tieing a muitiplicity-of product slide

fasteners into uniform and firm bundles at a maximum of

CC

efficiency and accuracy.

It is also believed possible by means of the present
invention to provide a—methed and apparatus for
20 automatiéally'printing requisite product specifications

on binding media or strips prior to the applicatidn

- i

thereof onto each selected groups of finished slide
fasteners, thereby eliminating the need for preparation -
and storage of a multitude of different kinds of binding

25 strips



SIX elongate tray. assenblles 11, ‘12, 13, 14, 15, 16 for 10 succe55|vely )3
recei ving and storing therein.a plurallty of the slide fasteners 2 _

di scharged froman outlet 3 of a slide fastener finishing apparatus 1, two-
pairs of upper and lower reels 19, 20, 19', 20" for wi nding thereon two
pairs of upper and |lower binding strips 17, 5 18, 17", 18', respectively,
and «&, pair of welder- cutters 21, 21' for welding each pair of the upper

and Lower -stri pspple/.ifhdntlibn Wil bR fa%rs@:abfaunﬂpngapae@ dRampief Qicn

severing the binding band 33 centrally at the we portion across the

thickness theregfefefdnce to TR hickdmdanyipar Ardwifighyr Whekeincludes a
plurality of conveyors 27 each including a chain 28 for intermttently

novi ng the tray assénigurss 1llis B2 schématic perspectdvpaviewf ofivazl es 25,
25" for ejecting a streamof hot air toward and over the 25 binding bands
passed around t feinding apparatass embodviing they Laveaspp:13, and a printer

34 placed paral el .- 6 - to one upper binding strip 17 for prlntlng on
‘the lattet various FHLESRA & 494 CFoEEaseFsiona hgiPYpéangzémESI din

guantity, etc. I of .the slide fasteners to be bound. 5
Each of "the tra Ia?iérﬂﬁg“gsé) Ure lir 13, 14, 15, o
- Figqure 3 illustrates a sequence of binding steps in

st accordance with the invention;

\f/ Figqure 4 is a perspective view illustrating an

Mee



16, as shomn in Figure 1, is disposed parallel to the Jllde steners 2 a.'S“"""“’i
_dlscharged fromthe outlet 3 and extends transversely of the thain .
conveyors 27. The tray assenblies 11, -12, 13, 14, 15, 16 are spaced ‘apart -
10 -at uniformintervals along the Iength of the endl ess chains 28. Each
~of the tray assenblies 11, 12, 13, 14, 15, 16 is secured at its bottom-on
the outefr surfaces of the chains 28. Each of the tray '
assenblies 11, 12, 13, 14, 15, 16 includes516 first, second and third trgy
~menbers a, b, ¢ of channel-shaped cross section, the tray nenbers a, b, c
“being spaced. frexaeat® @fh@lomgah%vet%@¢?t%beMQdcMwJhh%oMM@@nmg 27. Each
space between the tray nenbers a, b, c is Iarger than the width of the
respective bi nd?PR22® “%t?fd%liqfei81 ﬁﬁd 18Nn40 allow the latter to _
directly enbrace the slide %asteners in the tray assenb“y 13. The endless
chai n conveyors 27 arbg%ﬁﬁc 9 rymesRecthe Y%ﬁﬂy?tﬂﬁ?ﬂﬂ otxanRle| i de

fasteners 2. 25 dl ess_chai conveyor 71 es the chain 28 and a
pair of first and eco st?ﬁtts)ec ‘g\%ce%ﬁ 33/’51 §Jl tq'l’:%ﬁ’rf'b‘f ing,@apparatus
'ggalgz 2§5e§tqu§ ﬁQg&Ees 1 dnd ilght angle to the tray assenblies 11, 12,

Figure ‘1 shows an ‘apparatus 4 for automatically
binding elongate products such as slide fasteners 2,. }/
The automatie'binding-apharatus 4 generally cemprises k‘j |

-six_elongate tray assemblies 11, 12, 13, 14, 15,.16 for
{0 successively-receiving and storing therein a plurality
‘of the slide fasteners 2 discharged From‘én outlet 3.of
a slide fastener finishing apparatus 1, two pairs of
upper and lower feels 19, 20, 19', 20' for winding
thereon two pairs of upper and lower binding strips 17,
15 18, 17', 18', respectively, and a pair of welder-
cutters 21, 21' for welding each pair of the upper

and lower strips 17, 18, 17', 18' to form a binding

SCC

band 33 and for severing the binding band 33 centrally
af the welded portion across the thickness thereof.

ZO The binding apparatus 4 further includes a
-plurality of conveyors 27 each including a

chain 28 for intermittently moving the tray assemblies

13
»

11, 12, 13, 14, 15, 16, a pair of nozzles 25, 25' for
ejecting a stfeam of hot air toward and over the
25 binding bands passed around the slide fasteners 2 in

~the tray assembly 13, and a printer 34 placed parallel




16 and is operatively engaged at its one inner-end with the first sprocket ,
wheel- 30-nounted adj acent to the outlet 3 and at its other inner end with Qk
the second,5 “sprocket wheel 31 nounted adjacent to a box 6 for receiving

of the stide fasteners 2 that have been thus bound in and di scharged from
the tray assenbly 13. Each - chain 28 as engaged at its opposite

i nnes. ends with the sprocket wheels 30, 31 provides a 10 pair of upper and

| ovigr. horizontal taut portions and two arcuate portions around the first

and second sprocket wheels 30, 31. The figst sprocket wheels 30 are nounted
on'a common drive shaft 29 for synchronous rotation, while 15 the sprocket

wheel s 31 are adatp.-t eshd appdmtsiddiing iswenendetdy Eg S &he Wien the
drive shaft 29 is driven to rotate the first sprocket wheels 30 the chai ns

28 jointly nove dafitenr aacisnmridharactdrs 116 entdina ifvd hef aﬂfé)\nty‘bd,lzl gures
1 and 2) for a 20 predeterm ned, di stance that is equal to the interval
bet ween adj acent &¥z8, sl@m |‘-B@n'-'liﬁ-'éhb|em-ng>fsteaqjs graupl £ tHe slddeare
made of thermally contractible material, such as vinyl chloride or

pol yet hyl ene for Sa8F&ARE et &5 the §%§E11bed Each 2.5 pair of the upper
a0 Touer b1 19 S Pkl S s e, 2, 0N L T
W, 16, as shown in Figure 1, is disposed parallel to the
i/ slide faspeners 2 as discharged from the outlet 3 and
exﬁends Eransveréelylof the chain conveyors 27. The
tray assemblies 11, 12, 13, 14, 15, 16'gre'spacéd apart
N '10 at uniform intervals along the length of the endles§ |
. chains 28...Each of the tray assemblies ll;
12, L3, 14, 15, 16 is secured at its bottom on the
outer surfaces of the : chains 28. Each of
the tray assemblies 11, 12, 13, 14, 15, 16 includes
15 first, second and third tray members a, b, ¢ of
channel-shaped cross section, the tray'membe:s ar, b, ¢
being spaéed from each other transversély of the chain
conveyors 27. Each space between the tray membgrs g)
b, ¢ is larger than the width of the respective binding
20, strips 17, 18, 17', 18' to allow
the latter to diregtly embrace the slide fasteners 2 in
the tray assembly 13.
The endless chain conveyofs_27 are spaced from
each other longitudinally of the slide fasteners 2.
25 Each endless chain convejof 27 includes the
- chain 28 and a pair of first and second sprocket wheels

30, 31. Each of the . chains 28 extends at a



-.8 - I'pwer reels 19, 20, 19', 20'. One pair of the upper and | ower
bi nding strips 17, 18 thus wel ded (hereinafter referred t s "conti nuous
binding strip S') is disposed between the first and second tray nenbérs a,.
b of the assenblies 12, 15 and vertically extends therethrough in ¥
substantial alignnment with one side wall of each assenbly 12, 15
confronting the second sprocket wheels 31. The other pair of the upper and
| ower binding strips 17", ‘18 that bhaye.been wel ded 10 (hereinafter s
referred to as "continuous binding strip [err] is disposed between the

second and t Hilghtt ralgIenierend, tfapfaddemprsesblies13?, 135 and axt.ends
“ therethrough in horizontal alignment with the continuous binding strip S.

Each of the uspandiixiomeddt stelpserdgagdd’ atsitsi oneonankey endagddhbet ween
respective pairs 23, 23" of upper rollers disposed downwardly-thereof, each .
of the | ower tihendiin tstspgpcd&t Mledki 3Q nountednadligcengaged thet ween pairs
24, 24" of lower rollers disposed upwardly thereof. The pairs 23, 20 23" .
of the upper ousiledr 3 amd adutitshotharerimienierdsvitpsthe sezoudrom the
upper reels 19, 19', respectively and the pairs 24,24" of .the lower rollers
‘pul | out BheSpspekesi whiaed sl mpunted pdigeent ke aoler FeéPs 20, 20,
'respeCtiVe1ykec5?%gh8fo%h%he'slide'fasténers=2 that have -been thus
bound in-and dischagged from the tray assembly 13.
Bach - chain 28 as engaged at its oPPQ$ite
inner ends-witﬁ the sprocket ﬁheels 30; L providés-a
_lO-_pai: of_uppéq_anﬁ lower horizqqtal taut po;tions and
two arcuate pértions around the girst and sécond
sprocket wheels 30, 3l.
i The_first sprocket wheels 30 are mounted on a
-common drive shaft 29.for synchronous rotgtion,:while
15 the;sprocket-wheels.3l_are Adapted to rotate idly
_inﬁepehdently 9f each othef. When the drive shaft 29
is driven to rotate the first sprocket wheels 30, the
chains 28 joihtly=move each tray assembly in the
'directfon of the arrow A (Figures 1l and 2) for a
20 predetermined,dﬁstance-that is equal to the interval
betﬁéen adjacent tray assemblies.
The binding strips 17, 18, 17', 18' are made of 3
thermally contractible material such as vinyl chloride
dr polyethylehe for reasons hereafter described. . Each
25 pair of tﬁe upper'and lower binding strips 17, 18, 17',
18' is welded at its opposed leading ends so as to

extend continuocusly between the respective upper and




25-'Continuous bi nding strips S, S is held fn a suitable position by theﬂfw '

pairs 23; 24, 23', 24" of the upper .and lower rollers. - - 9 - As best
shown.in Figure 2 each of the welder-cutters 21, 21' (only one is shown)
is slightly spaced fromthe tray assenbly 13 toward the tray assenbly 12
and. i ncl udes spaced upper and | ower blades 5 . 2l1a, 21b, 21'a, 21'Db
extending in vertical registry wwth eachyother. One welder-cutter 21 is

di spgsed between the first and second tr%y-nenbers;a, b, while the other

f\gﬁit%nfgl Ltisi glnri}éﬁ;éf\?\nrgﬁi%\ﬁ?ig ! Sf&%%d@?‘%hﬂ%&%ﬁ%&%E)lg’gire'}bl ades

21a, 21'a of theanel UshesUblfdinglstAbs AP, U il lag19ldadabl y mounted in
hol ders 22, 22' disposed above the tray assenbly 13. The | ower bl ades 21b,

21'b of the wel deherettafser Irefdrred ete/aid i"aindtdmidudaltindiagnisegipn -t he
hol ders 22, 15 . 22" disposed below the tray assenbly 13. Wen
actuat ed, the upP?®t tdhddispesed|beteen the firstl'and 3kdondf teagh
wel der-cutter 21, 21' are nopved toward each other to press the respective
pairs of the SippBPMRRES |3nel. Bf i Rstemiides 121 151 and vertigaddtse 20
agai nst each °th§£téﬁaé‘EEE?&Q&¥B&§&”?§'Qdﬁ@éé%éﬁ% O%&E%nment with one
s - side wall of each assembly 12, 15 conffonting the
" second sprocket wheels 31.- The other pair of the upper
| and lower binding strips 17', 18' that have been welded
10 (hereinafter referred to as "continuous binding strip
~8'") is disposed'between:the-secénd.and third tréy
members'g, ¢ of the assemblies 12, 15 and extends
therethrough in horizontal alignmént with the
continuous binding strip S§. Each of the upper binding
15 strips 17, 17' is frictioﬁally.engaged between
respective pairs 231 23' of upper rollers'disposed
(O doﬁnwardly thereof, each of thé.lower binding strip 18,
N _ 18' being frictionally engaged between pairs 24, 24; of
-lower rollers disposed upwardly thereof. The pairs 23,
20 23' of the upper rollers pull o@t the uéper binding
strips 17, 17' from the upper reels lé, 19,
respectively and thg pairs 24,24' of the lower rollers
pull out the lower binding strips 18, 18' from the
Lower reels 20, 20', réspecti&ely. .Each of ﬁhe
25 continuoﬁs binding strips S, §' is.held iﬁ a suitable
-position by the baifs.23, 24, 23', 24' of the upper and

lower rollers.



to-the opposed | eading ends that have been wel ded. In thigs,enbodinent,
of the upper and | ower bl ades of each wel der-cutter 21, 213 I.s an
ul.trasonic horn and = - 10 - the other is an.anvil. As shown in Figures .
- 3A-3D, the nozzles 25, 25' (only one is shown) are disposed under the tray
assenbly 13 and open upwardly between the first and 5 second tray nenbers
13a, 13b, and between the second and third tray nmenbers 13b, 13c,
respectively. The two nozzles 25, 25 eject hot air toward and over the
bi'ndi ng bands -33, 33" that have encirclgd the slide fasteners 2 in the
tray assenmbly 13. Thus, the bands, 10 33, 33' are thernmally contracted to
hol d the fasteners 2 ti-ghtly together. The printer 34 shown in Figure 1 is
di sposed over one pair 23 of the upper-rollers and its printing head
surface confronts a platen 32 with the upper 15 blndlng strip 17 .
I nt erposed therebetween. By noving the platen 32 toward the strip 17 unt|I
the strip 17 is pressed against the printing head surface of the printer .
34, characters 26 indicative of specifications for each group of the slide .
fasteners 2 are prlnted on 20 the strlp 17. Such speC|f|cat|ons i ncl ude the

type As best shown in Fzgu:e~2, each of the
welder-cutters 21, 21' (onl}'one:is shown) is: slightly  \;)
spaced from the tray aséembly 13 toward the tray )
assembly lZ'énd ihcludes spaced upper ahdzlower blades
s - 2la, 21b, 2l'a, 21'b extending in vertical registry
with each other. One weiderécutter 2l is disposed
"between the first and second tray members a, b, while
the other cutter 21° is'disposed'betweén the second and
Fhird members b, ¢ in horizontal alignment with the
o  welder-cutter 21. The upper blades 2la, 2l'a of the
| welder-cutters 21, 21' are vertically'slidably mounted
in holders 22, 22' disposed above the tray assembly 13.
The lower blades 2lb, 21'b of the welder-cutters 21,
21" are vertically slidably mounted in the holders 22,
15 '-'22"dis§bsed Beldw the ﬁray assembly 13. When
actuated, the upper and.lower.biades 2la, 21b, 2l'a,
| 21'b of each welder-cutter 21, 21' are moved toward
each othek to press the'réspéctive.pairs of th§ upper ¢
and lower binding-strips 17, 18, 17', 18' facewise |
20 - against each other at a position diametficaliy opposite
to the opposed leading endslthat have been welded. In
this embodiment, one of the upper and,loWer blades of

each welder-cutter 21, 21' is an ultrasonic horn and



si

rest.

e,

col or quantlty etc. of the slide fasteners 2. The printer 27 is
controlled by a known el ectronic.control circuit (not shown) to timngly
perform printing on the upper blndlng strip 17 while the latter 25 is at
The operation of the binding apparatus 4 will be described with
ref.erence to Figures 2 and 3A-3E. - Figures 3A-3D illustrate the manner
which the slide fasteners 2 in the tray.aggenbly are bound into a bundle
wi th_t wo conti nuous binding strips [err] (only one is shown). 5

Figure 3E illustregh@SoeReh id aan agsei) y 11, 12, 13, 14, 15, 16 that has
noved cl ockwi se for a predeterm ned di stance fromits p05|t|on shown in
Fi gures 3A-3D. Wil e t heAsnshewes iohdfiguress SPordD 28har @ozizle8 26esl5't hree
‘tray assenblies are |ocated on the upper horizontal chain portion, and

three enpty tray h@mr%neoa@thmmr%mPoaeé [USSeTe $hen EERY | over

hori zontal chain
first_positlon

outl et 3 of the | e“ég#a "G AP RS 132795, agn%%%@wegnl%h S skofigsecond

posi tion wheré .

e

U

10

15

20

25

in

ort Fi gures 3A-3D tra a 11 at a 15
Lenily 14, dnd den ARvaraLy. hareaen; thee dikstoant

romt he

and third tray members 13b, l3c, respectively. The two
nozzles 25, 25' eject hot air toward and over the
binding bands -33, 33' that have encircled the slide
fasteners 2 in thé tray assembly 13. Thus, the bands,
33, 33' are thermally contracted to héld the fasﬁgners
2 tightly together. o |

- The printer 34 shoﬁn in Figure 1 is disposed
over one pair 23 of the upper rollers andlits'printing
head surface confroﬁts a platen 32 with the upper
bin@ing strip 17 in;efposed therebetwéen. By moving
ﬁhe platen 32 toward the strip 17 until the strip 17 is
pressed aéainst the printing head surf&ce of the
printer 34, characters 26 indicative of specifications
for each group of_thé slide fasteners 2 are printed on

the strip 17. Such specifications include the type,

size, color, quantity etc. of the slide fasteners 2.

The printer 27 is controlled by a known electronic
control circuit (not shown) to ;iminély perform
printing on the upper binding strip 17 while the latter
is at rest. _

The operation of the binding apparatus 4 will be

described with reference to Figures 2 and 3A-3E.

X



the binding strips S, S are introduced between the tray nbers’ 12a, 12b,
12c and the tray assenbly 13 is 20 at a third position re the slide
fasteners 2 are bound with the bands 33, 33" of the continuous binding
strips S, S'. The slide fasteners 2 are enbraced by the continuous brndrng
"strips S, S as they are carried in the tray assenbly fromthesecond:
‘position to the 25 third position. The tray assenblies 14, 15, 16 are at
fourth, fifth and sixth positions, respdédtively. Each group of the slide,
:fasteners 2 is enbraced -12- by the_continuous binding strips:S, [err]as
it is carried in the tﬁa§u£§§eﬁBP9DrﬁlauHFFééﬁrBhep@?béﬁﬁréﬂlﬁhlt% the

S. & h bi ndi
SiPe 2 2 RoeulRel RasdeBRRs  00n, the: Midx' pfEenblE SEL EHR ﬁbntct‘a%,”g
menbers a, b, ag %QEFV‘@?Eht@ sesaegnaadstmr&ltg gt) dé;? Ponotf the

~assenbly, respective and en start enbraci ng st eners
‘Si nul t aneousl vy, ohgelgonhbﬂﬁeus binding strip S, S' are pul | ed out or
~unwound fromthe 10 upper and |ower reels 19, 20, 19', 20' bythe pairs 23,
24, 23", 24'sof the upPiéguaad3Eonklusbiaees. eit@utfa@ﬂassemﬁﬂﬁrmlﬁﬂﬂzké
fasteners 2 thus _enbraced in the tray assenbly 13. As shown in Figure
13, 14, 15, 16 that has moved clockwise for a.
predetermined'distance from its position shown in ' C)
'Flgures 3A—3D. o _ f_ ': ' o
' | Whlle the endless chaln conveyors 28 are at |
10 rest, three tray assemblies are located on the upper
horlzontal chain portlon, -and three empty tray members,
- on the other hand, are located on the lower horizontal
Fhain portion. | )
| In Figures 3A-3D, the'traytassembly 11 is at a
15 first poSition where it receives the slide fasteners 2
':discharged from the outlet 3 of the finishing apparatus
1. The tray assembly 12 is at a second position where
the binding strips S, S' are introduced betweéen the &“j
tray members 12a, l2b, l2g and the tray assembly 13 is -
20 at a third position where the slide fasténers.z are
" bound with the bands 33, 33' of the continuous binding
strips S, 8'". The slide fasteners 2 are embraced by
"the continuous binding strips S, S' as they are carried
in the tray aSSembly from the;second position to the
25 third position. The tray assemblies 14, 15, 16 are at

fourth} fifth and sixth positions, respectively.

Each group of the slide fasteners 2 is embraced



3B, the upper ‘and | ower bl ades 2la, 21b, 21'a, 21'b of 15 each 3

wel der-cutter 21, 21“ are then actuated to nove toward each other to press

the upper ‘and | ower binding strips 17, 18, 17", 18 facewi se agai nst each

ot her "at opposite ends of such enbraced portlon t hereby conpletly

surroundi ng the slide fasteners 2. Then, each pair of the upper and

Io Ver bi nding strips 17, 18, 17', 18 |s§gflded at the portion that have

' eqﬁpressed to forn1a blndlng band 33 “and virtually at the sane tinme
he

i ndi ng band 33, thﬁ-‘, cﬂ‘?us Q_ﬁi{ eqﬁ"?‘?ék?aswl gr Scugtegﬁtg‘_@nge&ép} n%@

such wel ded porti Stenérs=2 n e tray asse

“have now been bo ekl ¥ aaeeeqlaar £9Pell Buly® Bands 33
33" of the blndlﬁgpstrlps g -13 ?n [err] - Wien t he Ellge fasteners 2 have

thus been tied togfdeftdifs® 55 Bundioe thiehehipAepostidibaver Abl silbs 2ilme, 21b,
21'a, 21'b of each melder-cﬁité? 21, 21' are noved 5 ‘away from each ot her
and the pairs 23 ,th¥ colinuddls dfindiaguppeipang,| 8heareotlbowedreos|ightly
rotated reversely so that the respective binding strips S, S assune a
stret ched uprisghtemest hetwern thews irstriagdr segend tﬁéYnmlzP%%S 2%, B5' are

then actuated to eject hot
= and between the second and third tray members b, ¢ of

the assembly, respectively, and then start embracing

./

Kv/ the slide fasteners 2. Simultaneously, the continuous

.binding strip S, S' are pulled out or unwound from the
10 upper and lower reels 19, 20, 19', 20' by._the pairs 23,
‘24, 23', 24*' of the upper and lower rolle:s?l
Figure 3A shows the slide fasteners 2 thus
?mbraced in the tray assembly 13. As shown in Figure -
3B, the upper and lower blades 2la, 2lb, 21'a, 21'b of
15 each welder-cutter 21, 21' are then actuated to move
toward each other to préss the upper and lower binding
'&J .~ strips 17, 18, 17', 18' facewise against each other at
-/ opposite ends of such embraced portion, £hereby
completly surrounding the slide fasteners 2. Then,
20 each pair of the upper and lower binding strips 17, 18,
~17', 18' is welded at the portion that héve been .
pressed to form a binding band 33, 33' and virtually at
the same time the binding band 33, 33' is severed by
the welder-éutter transversely at such welded portion.
: 25 Thus, the slide fasteners 2 in the tray assembly 13
‘have now been bound at two longitudinally spaced

portion with two bands 33, 33' of the binding strips S,



10 air toward and over the binding bands 33, 33' that h encircl ed the
slide fasteners 2 in the tray assenbly 13,-as shown in Figtre 3D. .
-Consequently, the bands 33, 33' are thermally contracted to hold the slide
" fasteners 2 tightly together. 15 . - Wiile the slide fasteners 2 are
taken into bundles in the tray assenbly 13, the tray assenbly 11 at the -
first position keeps receiving the slide fasteners 2 discharged fromthe _
“outlet 3 of the finishing apparatus 1= 28 - When t he slide fasteneﬁéﬁ
-2 in the tray assenbly 13 have been tightly bound and a desired nunber of
“the slide fasteBérs 2 have been received and stored in the tray assenbly
.11, the endl ess conveygrs 27 aré_a aiga riven bi_the conmon shaft, 29 , "so

that each tray 25 asseWB?9 the gbi 13 dﬁ?“ﬁfﬁ GhéﬁﬁrﬁR&§1?%?Qrﬁ§%ﬁ»a

Gown to the fourPRthBE; HiBR e Bundts, | EAY SRR 38 Favef HRE Rt ener s

the ot her hand. “eavedtua’ (3 the F I Fo00 phe i Ioytedl e s e "

fasteners 2 gi sghaygedomr eath hethep)tatd Shdfpd iies f22) shi @ Ppparet oF 1.

The tray '~ the upper and lower rollers are slightly rotated |
reversely so that the respective binding strips S, S' \;)
assume a‘stretched'upright posture, as shown in Figure \;)
3C. The nozzles 25, 25' are then actuated to eject hot

10 air toward and over the binding bands 33, 33' that have
encircled the slide fasteners 2 in the tray assembly
13, as shown in Figuﬁe 3D; Consequently, the bands 33,

.}3' are thermally contracted to hold the slide

fasteners-z'tightly together.

fasteners 2 discharged from the outlet 3 of the

15 ' While the slide fasteners 2 are taken into
bundles in the tray assembly 13, the tray assembly 11 :
at the first position keeps receiving the slide \J_
-/

finishing apparatus 1.

20 When the slide fasteners 2 in the tray assembly
13 have been tightly bound and a desired number of the
slide fasteners 2 have been received and stored in the
tray assembly 11, the endless conveyors 27 are again

 driven by the common shaft 29 , so that each tray

25 assembly 11, 12, 13, 14, 15, 16 is moved to the next
position, as shown in Figure 35. The tray assembly 13,

‘for example, moves down to the fourth position, during



assenbly 12 is noved in a direction perpendicular to the binding strips 8,33
[err] to,the third position, at which tine the binding strips S, S 'are _
pul l ed out fromthe reels 19, 20, 19', 20" by the pairs 23, 24, 23', 10 24
of the rollers. Alternatively, the binding strips S, S may be pulled out
directl.y by the slide fasteners 2 as the latter are.carried ahead in the -
tray assenbly 12. The printer 34 prints various characters 26 on 15 one
surface of the upper binding strip 17 atl4 portion thereof between the reel

19 and the pair 23 of the ugger rollers, the characters to he prjnted being
Indi cative of i nkBARAL FoReoRRe heLide jEaFERRRTRIS 35 (LA TedAd and

Srored 10 e U EReRRRRTAY UnkS%hed 020 B 5 LS AR (1
erraCLng 41 3L KB ARRHE AR ndpBA " o MFTe 0 s e e
or quantity 25. ebgeif{iRg LHE §1LESIENSEHOMD. 2 IdEsdHArYd M pecasily
- adjusted to print exact information on the correspondi ng group of the slide
fasteners 2. Fheoutldti Btef Ode i Simiatiing | frbdwatukiown BHeedimayni c circuit
to timngly performprinting while the upper binding
=z assembly 12 is moved in a direction perpendicular to
4 _ the binding strips S, S' to the third position, at
\ ' which time-the binding strips S, S 'are pulléd out from
" " the reels 19, 20, 19", 20' by the pairs 23, 24, 23',
100 24' of ﬁhe rollers.. Alternativelf: the bindiﬁg Strips
. ' : §; S' may be pﬁlled out directly by the slide fasteners
2 as thé latter are éarried ahead in the tray assembly
}2. |
) The printer 34 prints various characters 26 on
15 one sufface of the ubper binding'strip'l7 at a portion.
thereof between the reel 19 and the pair 23 of the
¥41 upper rollers, the characters to be printed being
k“/ indicative of information on the slide fasteners 2 to
| be received and stored in the tray assembly 1l that is
20 at the first position. Thus, the. printer 34 prints on
| the upper binéing strip 17 prior to the latter's
’ embracing the slide fasteners 2. Therefore, when each
group of the slide fasteners 2 discharged from the
outlet 3 has different type, size, color, or quantity
25 etc. from the preceding group, the printer can be

easiiy adjusted to print exact information on the

corresponding group of the slide fasteners 2. The



strip 17 is at rest. As shown in Figure 4, the slide fasteggrs 2-as 5
~discharged in a bundle into the box 6 have -been bound at t | ongi t udi pal ly
- 'spaced places thereof with two binding bands 33, 33' .and various characters

26 have been printed on one band 33 at | east one portion thereof. The ~
.characters 26 are indicative of such 10 -information as the type, size,
color, quantity, etc. of the slide fasteners 2 thus bound with the bands
33, 33'. Figure 5 shows, as a nodificati®nr- the slide fasteners 2 bound a&,

a S|ngle pl ace with only one 15 binding band 33. In this case, only one
‘pair of the upmsnnmﬁrIlimﬂsann¢ﬁphﬁ$d18Y|§ banOyedecandnnhecoﬁh@ntpalr
of the upper and | ower strips 17 1s omtted. As described above,

-according to t ke X3dm #ﬂﬂ%ﬁ%ﬁﬁﬁﬁ°¥%ﬂﬂf%ﬂ%&@gthiké theqeppast BheAd nBecei ved
~and-stored in the tri§ senb I S autonatlcally bound with the binding -
strips, therebFt&dRi &Vi «and 16 - f|rn1b|nd|ng rel atively

~easliy and | ess COStléf& r%%\é rngljt he terlg$) %L%e £BL Q;tula]r:]g_%arlous :

product speC|f|cat|on
5 dzscharged in a bundle into the box 6 have been bound

J

at two longitudinally spaced'places thereof with two
binding bands 33, 33' and various characters 26 have | -
been-pbihted on one band 33 at least one portion | ' _QJ
thereof. The characters 26 are indicative of such |
10 informatidn as the_typé, size, color, quantity;.etc. of
thé siide fasteners 2 thus bound withithe.bénds 33,
33", |
) Figure 5 shows, as a-modification, the slide

fasteners 2 bound at a single place w1th only one

15 bxndlng band 33. In th;s case, only one palr of thn

upper and lower strigs.l?j 18 is employed, and the 'k) 
other pair of the upper and lower strips 17', 18' is U
omitted. ;

As described abo#e,-éccording’to the wmethod—and
20 apparatus, eé¢h.gronp of the slide fasteners received
and storea in the éray assembly is automatically bound

with the binding strips, thereby achieving uniform and




fasteners on the upper.binding strip prior to the 5 latter's enbracing the gk‘
slide fasteners, that is, when the slide fasteners are received in the tray
assenbly at the first position. Hence, the printer can be easily adjusted
dependi ng on the type, size, color, quantity etc. of each group of the
slide fasteners to 10 be bound, thereby elimnating the need for preparing
.many.different binding strips. 15 20 25 17 CLAIMS: - 1. An apparatus for
autQmatical 'y binding elongate products$ &ﬁsGharged froma finishing
station, said apparatys C rising:. 5 . ) yat._l ne tray
assenbl y i ncl udi ﬁ%%'&lﬁ%r?gt fe&Ta J'rvaeg'yrrgﬁgérlg 3§’§p%§éa §§§%P?é| to the

el ongate products and Sﬂﬁﬁﬁ&&&éFﬁMéh@?b&&hhﬁr??&&%Biméobriﬁﬁfhy'ngfﬁﬁk
storing the elongate products at a first position; (b) a plurality of
lateral |y spaced grsllras sbecificevivagotor eaeh §2odpt bAythenbeiddei ng
nounted tranversely on a respective one of said endl ess conveyors for
transporting the fasihners fonorbhehappersbinding strip prior to the

5 latter's embracing the slide fasteners, that is, when
» : the slide fasteners are received in the tray assembly

at the first position. Hence, the printer can be

L easily adjusted depending on the type, size, color,
quantity'etc.'of each group of the slide fasteners to
10 be bound, thereby eliminating the need for preparing
) many different binding strips.
),
20

VA



position via a second po§ifion to a third position: (c).wrgans for o
-supporting at |east one continuous, 15 - thermally co act abl e bi ndi ng

_strip so that the stripis dlsposed in the second p i'on and extends-
"vertically through a path of -.travel of said tray assenbly istry with
~a space-between two adjacent tray menbers; 20

at Ieast -
wel der-cutter disposed in the third position and |n / spaced
W

~-upper and | ower bl ades extending in vertlcallﬁbglstry
~upper and | ower bl ades being vertically novable toward and amaysfr each

ot her for wel di €&:AIMSE -hindi ng 25 strip to provide a binding band for
encircling the elongate products in said tray assenbly: 18 (e)a printer
di-sposed adj acent to said binding strip for printing product specifications
-for each group qQf tgggelon te products whil.e the prodycts are received and

“stored in said SRRGNRAtES ERE Pﬂﬁﬂ@ﬁ&iﬁﬁ;yﬁ1b¥§dlng ?dﬁ&gfﬁﬁ aé Iegst
. l e di t t 0si tio ectin air ward an
';gcgrh?ﬁé ginh?ﬁgiban sogﬁglgb %g%e% 5% eng&&@&P§ anﬁﬁpf'tgﬁ her .

| . apparatus comprls;ng:

5 (a) at least one traY aséembly including'a'plurality

53\9

4]

of tray members disposed parallel to the elongate *~)

products and spaced longitudinally thereof for receiving \J/

and étoring the elongaté products at a first position:
“(b) a plurality of laféraliy épaced'endleSS

10 conveyors, each said tray member béing;moﬁntéd
tranversely on a respective one of said endleas
conveyors for transporting the praducts from the first
position via a second position to a third position:

(c) means for supporting at least one continuous,

15 thermally contractable binding strip so that the strip
is disposed in the second position and extendé
vertically through a path of travel of said tray
aasembly in registry with a space -between two adjacent
tray members; |

20 (d) at least one welder-cutter disposed in the third
position and including a pair of spaced upper and lower
blades extending in vertical registry with each other,
said upper and lower_ blades being vertically movable
toward and.away from each other for welding said binding

25 strip to provide a binding band for encircling. the

elongate products in said tray assembly:



10 2. An apparatus accordlng to claim1, ene ef—said—upper and | over ¢F
bl ades of said wel der-cutters being an ul trasonic horn and the other being -

an anvil. 15  [err] An apparatus substantial IIH I'ﬂ m l]””"tl\“h
reference to and as |IIustrated in the acconpan

N | . | 18
- (e)a printer disposed adjacent to said binding strip
for printing product specificatiens for each group of
the eiohgate products while the products are received
ER _ - and stored in said tray assembly at the first position:

5 - and |

(f) at least one nozzle disposed in the third

‘position for ejecting hot air toward and over the

binding band to hold the elongate products tightly

(

togethe:.

‘< 10 . 2. An apparatus according to claim. 1, one of said upper

and lower blades of said welder-cutters being an

ultrasonic horn and the other being an anvil.

. . to—ehe—acéemp&nying—ésawings?
N S

. 3 _
~ 15 #. An apparatus substantially as described with

" reference to and as illustrated in the accompanying

drawings.




