2144705 METHOD OF AND.APPARAFHS FORBUNDLT NG ELONGATE ARTI CLES The present
I nvention rel ates to a nethod of and an apparatus for automatically
bundl i ng#€l ongate articles such as slide fasteners, and nore particularly
to a _nethod. of and an apparatus for bundling a 5 plurality of elongate
articles wth a bundling band fed to and cut off in a bundling station.

Fi ni shed~s| i de fasteners discharged one by one * 'fréﬁiﬁ slide fastener
finishing nmachine are generally bundled manually by b s, and a nunber of
bundl es are 10 packaged in a box. The conventional bundling band?;g?@i?{}ﬁ
marked with printed itens of information such as slide fastener Y
dizpensi ons, colors, and the nunber of slide fasteners bundl ed together.
Therefore, there have been required many kinds of bundling bands, and it 15
has been quite a conplex task to keep an inventory .of all necessary types
of bundling bands at all times. The bundling bands have to be changed each
tinme slide 2 fasteners of different kinds, dinensions, and nunbers ar

to be manufactured. The prior bundling practice has al so been '

di sadvant ageous in that if the bundling bands were not changed or different
bands were used, the 5 i nformation printed on the bands woul d fai

to properly indicated the slide fasteners tied up thereby.

: = l =
~ METHOD OF AND APPARATUS FOR
' BUNDLING ELONGATE ARTICLES
The present invention relates to a method of and
an apparatus for automatically bundling elongate
‘ articles such gs‘slide fasteners, and more particu;arly
_to a method of and an apparatus for bundling a
5 plurality of elongate articles with a bundling band fed
to and cut off in a bundling station.
Finished slide fasteners discharged one by one
" from a slide fastener finishing machine are generally

bundled manually by bands, and a number of bundles are
10 ﬁackaged in a box. The conventional btndling bands are

marked with printed items of information such as slide |

fastener types, dimensions, colors, and the number of

slide fasteners bundled together. Therefore, there

have been réquired many kinds of bundling bands, and it
15 has been quite a complex task to keep an inventory of

all necessary types of bundling bands at all times.

The bundling bands have to be changed each time slide



Furthernmore, the manual bundling operation is time-consumng and nakes the °
bundl es unsightly as the bands tend to be irregularly positioned. 10

It is believed possible by nmeans of the present invention to provide a

et hod of bundling elongate articles such as slide fasteners successively,
autonatlcally“ and uniformy. It is also believed possible by neans of the

presént i invention to provide anjapparatus for bundling el ongate
articles as slide fasteners succe55|vely automatically, and
uniformy. According'™to a first aspect of the present invention, there is
provi ded a nmethod of bundling a 20 nunber of elongate articles with a,

band, conprigidibddis YRR Ferend) Kidad, nm&@nu%ﬁaw qRadnbaBeEl of band >

web whi | e grlpplng a free end thereof at a first fixed position, and
thereafter hnielivyg Behamamit sRituredrCOMhe iptddr2dbundlingppiatcitdgeaasnst
further feeding so that said | ength of the band web takes an untensi oned
gravity- formafauhﬂanﬂqﬁsqﬂuanmﬂhmmstnmwnun d£i ¢hiei bunddidgsbandd fi xed
posi tions: 3 (b) thereafter 05|t|n by gravity a nunber of el ongate
articles onwafie] nah@hanged ar dht frﬂ;en("cianﬁ@l wens 3683 .s&h@ el ongate

artlcles deposi ted on sai
pnfo:mation péintéggon the bands would fail to properly

indicated the slide fasteners tied up thereby.
Furthermore, the manual bundling operation is
time-consuming and makes the bundles unsightly as the
bands tend to be i:regularly_positioned.
10 It is believed possible by means of the present
invention to proﬁide'a method of bundling elongate
articles such as slidg fasteners sucdessively.
automatically, and uniformly. |
It is also believed possible Ey meéns of the present
15 invention to provide an apparatus for bundling elongate
articles such as slide fasteners sﬁcceséively.
automatically, and uniformly.
According to a first aspect of the present
invention._the:e is p;ovided a method of bundling a
20 number of.elonga;e articles with a band, comprising the’
steps of: |
| (a) feeding an untensioned length of band web while
gripping a free end thereof at a first fixed position.
and thereafter holding the web at a second fixed
25 position against further feeding so that said length of
the band web takes an untensioned gravity-formed
upwardly open U-shape between said first and second

fixed positions:



5 (d) causi‘ng an opposite end of said fixed length to be
juxtaposed at said first fixed position with said free end and gri ppi ng
sakd free end and said opposite end of said fixed | ength together at said
first fixed position to cause said length to surround said el e 10
articles,.while sirultaneously gripping the prospective free e of the
next length of band web at said first fixed gosition; (e) fusing only the
two €nd portions of said_length to each other while gripping all of 'said

three ends at 15 sal | I Ild R ok ¢ GUELT | I el engt h
of sai d band web while S%’?%’{ﬁ"’rn%geaﬁf |dé?f!’9§}|&‘é‘tdt %&eg&g%l'és&at% hiliper ?gt fixed
poSTi on; (g) redERGgAe P EidTRe NG AY 1eMgt ORRRS ke 22REme? of
said fixed length while maintaining the gripping on the free end of said
next |length of band (&b olkhing fdownt sadsi telomgattieusrpicdesi dgpasbhaaded
bundl e of said elongate articles; and (h) discharging said el ongate
articles bundl ede®ys®Bl lengthsiaj d band. According to a second aspect of the
present invention, there is provided an ,apparatus for bundlingea nunber of

el ongat® articles w t® FIPHRNT AARBRISIFe end3of $aid;Laxpd) depgtd. ten) a

reel for the band Web:taposed at said first fixed position with said

free end and gripping said free end and said opposite
end of said fixed length together at said first fixed
position to cause said length to surround said elongate
10. articles. while simnltaneously gripping the prospective
free end of the next length of band web at said first
fixed position:
‘ (e) fusing only the two end portions of said length
to each other while grippind all of said three ends at
15 said first fixed position: |
(£) cutting said length bff said band web while
gripping all of said three ends at said first fixed
position;
_ (g) releasing said free end and said opposite end
20 of said fixed length while maintaining the gripping on
‘the free end of said next length of band web at said
first positién. thus prodncing a banded bundle of saiad
elongate articles: and |
(h) discharging said elongate articles bundled by
25 said band.
According to a second aspect of the present
invention, there is provided an apparatus for bundling a

number of elongate articles with a band, comprising:



(c) a feed nmechanismfor supplying a length of the band:web from said reel
onto said bundle tray; 5 (d) a discharger for -discharging a
nunber of elongate articles one-at-a-time onto said length on said bundle .
tray; (e) a gripper nechani smdi sposed on one side of said bundle tray for
gripping a ~end of said length: 10 (f) a presser mechani sm
di spoSed s antially in confronting relation to said gripper nechani sm
arid- novabl e over the tray from an oppositéaside to said one side of said
bundl e tray for pressing an oppoesite end of said length into said gripper
mechani sm so as g@)bealgundle t&A¥dped by said gripper nechanismwth said .
| engt h surroundi ng sai.d el Qngate articleas. (g) a fusing nmechanismfor D
fusing end porti dfe oft §£e§ I@ﬁgfﬁet apg9.WeBher: (h) a hol der nmechani sm
novabl e over the tray f : g LieoSkhd r Ld one
side of said buncflc«;) %ér atrye%?o_r%%ﬁclﬁa&]ﬁénsgg%nggglggygﬁgngagghgﬂﬁi gfegﬁahen said
opposi te end fn S3ldh g Baia FeelP@hthY sadiad bananeet capGhani sm and (i)
a cutter mechanismfor cutting said | ength off 25 sai d band web at
sai ¢ opposite enqa@f wRigidcnatigeratort dischairgiad aynsabécgofpper nechani sm
t hereby producing a band bundling said el ongate articles. The invention
wi || be descrédlwmrpate \amt iafl eax ame-a tra-t imef ongocsaid lleagsdconpadying
drawi ngs. wherein: - _

bundle tray:

(e) a gripper mechanism disposed on one side of
said bundle tray for gripping a free end of said length:
10 . (f) a presser mechanism disposed srdstantially in
confronting relation to said gripper mechanism and
movable over the tray from an opposite side to said one
side of said bundle tray for pressing an opposite end of
said length into said gripper mechanism so as to be
15 gripped by said gripper meéhanism with said length
surrounding said elongate articles,
| (g) a fﬁsing mechanism for fusing end portions of
said length to each other; ;,
(h) a holder mechanism movable over the tray from
20 said opéosite side towards said'one.side'of said bundle
tray for holdin§ down said elongate articles when said
opposite'end of said length is gripped by.said gripper
mechanism; and
(i) a cutter'méchénish'for cutting sai? length off
25 said band web at said opposite end of said length as it
is qripped'by said gripper mechanism, thereby producing
a band bundling said elongate articles.
The invention will be described by way of example

with reference to the accompanying drawings, wherein:-



Figure 1 is a perspective -view of an apparatus for bundling slide fasteners
according to an enbodi nent of the present invention; Figures 2A through 2H
ar;e sechematic views showi ng pregressive steps of bundling op tion of the
apparatus il-lustrated in Figure 1; Figures 3A and 3B are pe@ct L.ve views
of slide.fasteners bundled by the apparatus of Figure 1; Fi e 47hs a
perspective view of an apparatus for bundling slide fasteners according to
anot her” enbodi ment of the present inventfon; Figures 5A through 5H are
schematic views show ng preogressive steps of bundling operation of the
apparatus illustrated in Figure 4; Figures 6A and 6B are perspective views

of_slide fasteners bundl eg_b%wt Ife_ agparatu of Figure 4; Fi gtgve ﬁ is an
enlarged side el evational 'vP&E *pdt £1FFBPOKEN A8, ©'s AOVIARG T e ner in
uhi ch—=a piercing neediedlRbdiite lfeded Ukl & lnAGRERALAINE pPrspect ! ve
view of a cutter according To still another enbodi nent. Identical or |ike
parts are denoted by ideHrkEélt inventio@ |ike reference characters
t hroughout the views. Figure 1 shows an apparatus for bundling a nunber of
el ongate pieces or articl €3glrssuzh tasouihi i€ afesdobematic\widusasHoutad i ng band
t (Figures 3A and 3B) of . ' j
pregressive steps of bundling operation of the apparatus
illustrated in Figure 13
Figures 3A and 3B are perspective views of slide
fasteners bundled by the apparatus of Figure 1l;
Figure 4 is a perspective view of an apparatus for
bundling slide fasteners according to another embodiment
of the present inventions
Figures SA through SH are schematic views showing
preogressive steps of bunﬁling operation of the apparatus
illustrated in Figure 4;
Figures 6A and 6B are perspective views of slide
fasteners bundled by the apparatus of Figure 4;
i“/ ~ Figure 7 is an enlarged side elevational view, partly
broken away, showing the manner in which a piercing
needle operates; and
Figure 8 is a fragmentary perspective vieuw of a

cutter according to still another embodiment.

Identical or like parts are denoted by identical



5 syntheti e=esin such as pol yethyl ene or vinyl chloride, or |amnated

pl astic of paper and synthetic resin, the apparatus being generally

desi gnated by the reference nuneral 10. The apparatus 10 has an el ongate
channel - shaped 10 bundle tray 11 positioned substantially centrally in the
apparatus 1 or receiving a bundle of elongate articles F. Areel 12.is
rot at.ably ted by a shaft 13 on a support (not shown) and positioned
upwardly of the bundle tray 11 on'one sigde thereof, the reel 12 15
supporting a roll of continuous band welb’ T from which successive bands are

cut off. A feed I ' t ey aft. 1 a base 15
for feeding the é:lgnj[%]eugra{%f%%%%\eﬁgfyaby a pﬁg‘ﬁﬁgﬁiﬁﬁﬁe&ﬁﬁeeﬁgf%i'n each
cycle of operation of t@gurendl ighbwtD 40 RYRIkatuk o dutlaafihgl4a being
coupled to a reversible notor (not shown). The feed roller 147is positi
substanti al |y dimesidy dftlelwrndate geleckd ok hand lrls Guistehl@si slidetically
angul arly novably nmounted by a pin 17 on the base 15 bel ow the feed 25
roller 14. The Gastesdrsywidh 6 bwsildnguibdaadytodFd gaerkeisn8d iandadBlppér
surface thereof and receiving a |lower portion of the feed roller 14 |oosely
fitted - 6-5 t Hasndhet ig Fafing Suaho @fe Rod veithgteng Wrdeinghashinsidend web

T for guiding the SATE LISLP T DS QSR LaR RO TR LY Bhase DY

apparatus being generally designated by the reference

»

P

numeral 10. : QJ
The apparatus 10 has an elongate channel-shaped
10 bundle tray 11 positioned'substantially centrally in
| the apparatus 10 for receiving a bundle of elongate
articles F. A reel 12 is rotatably mounted by a shaft
13 on a support (not shown) and positioned upwardly of
- the bundle tray 1l on one side thereof, the reel 12
15 supporting a roll of continuous band web T from which
~successive bands are cut off. A feed roller 14 is
rotatably mounted by a shaft l4a on a'base 15 for
feeding the continuous band web T by a predetermined
length in each cfdle of operation of the bundling
20 apparatus io, the shaft l4a being coupled to a
reversible motor (not shown). The.feed roller 14 is
positioned substahtially directly below the reel.12. A
band web guide 16 is vertically angularly movably
mbunted by a pin 17 on the base 15 below the feed
25 roller 14. The band web guide 16 has a guide groove
defined in an upper surface thereof and receiving a

lower portion of the feed roller 14 loosely fitted



toward the feegwroller:14 -for coacting therewith in 5 supplying the band
web T by a controlled length each tine. A band web presser 19 is di sposed
below.the feed roller 14 for laterally displacing the band web T as
Supp|led fromthe feed roller 14. The band web presser 10 1 onprises a
hori zontal presser arm 20 having a. positioning recess 21 de d'tn a

di stal end thereof and extending froma vertical base 22 and an anvil 23
positi oned bel ow the presser arm 20-and extendi ng fromthe base 22 parallel
to the presser arm 20. There is a 15 horizogtal forked band web hol der 24
di;sposed bel ow and extending parallel to the presser arm20 froma verti cal
base_26, the band wehebalifier PHehquide grocvd aiwus bighstly wWidetefthand the
therein and extending froma distal end thereof toward the base 26 but
terminating 20 shobandhweboT. fon gaiding theisams sthenrimmt |"31Q:3Paﬂ<idé'|9§

27, 28 is supported on | i, nder ort, 29 and has a pai respective
pi ston rods 30, 31 SBﬁﬁéc%gdlﬁegﬁﬁﬁ?fg I?‘?iﬁéﬁﬁ?\ﬁﬂ?ﬁ?ﬁﬂg 2§P326 for
retractably noving

hol der 24 toward a 8§P?T§eﬁ§8v£?e$]h’é°bb%€Iejegng%ﬁ/ ci°_L3 2 ar‘:g’?t/ve%&ﬁnpper 32
[ ePosi Ui oned unuar dhkSbiag, tha bof 29%?2&%#%%%%%@%% e
time. |
A band web presser 19 is disposed below the feed
roller 14 for laterally displacing the bané web T as
supplied from the feed roller 14. The band web presser
10 19 comprises a horizontal presser arm 20 having a.
positioning recess 21 defined in a distal end thereof
‘ and extending from a vertic;l base 22 and an anvil 23
positioned below the presser arm 20" and extending from
;the base 22 parallel to the presser arm 20. There is a
15 horizontal forked band web holaer 24 disposed below and
extending parallel to the presser arm 20 from a
vertical base 26, the band web holder 24 having a
rectangular slot 25 defined therein and extending from
a distal end thereof toward the base 26 but terminating
20 short thereof. A pair of horizontal pneumatic
cylinders 27, 28 is supported on a cylinder support 29
and has a pair of respective piston rods 30, 31
connected respecﬁively to the vertical bases 22, 26 for
retractably moving the presser arm 20, the anvil 23,
25 and the band web holder 24 toward a position over the
bundle tray 1ll.
A band web gripper 3ﬁ'is positioned upwardly of



web gripper 32 includes a base 33 and a pair of gripping jaws 34, 35

pi vot ably nounted on the base 32 5 by pins 36, 37, respectively. The
gripping jaws 34, 35 are normally biased toward each other by a spring 38
connecte etween the gripping jaws 34, 35 for gripping a free end of the
band web -a portion thereof that has been drawn by the band web
presser arn12b as will 10 be described later. A vertical cutter 39 is
vértically novably di sposed above a rear end of the band web gripper 32
renote fromthe pins 36, 37 for.cutting gff a portion [err] (Figure 2E) of .
the band web T which projects fromthe rear end of the band web gripper 32.

15 AN Ul tth@s Bind 18020 1S oRO@h! bEPSQLE@ gvaéhendaads \A@@ gri pper—"
32 in confronting relation to the anvil 23 tor fusing the band web T

appl i ed ther eagaicosifronting xelaktidd wbi thehpressarcdrmo2ard The bddd asonic
horn 40. The ultrasonic horn 40 is supported at a rear 20 end thereof by a
support arm 41. Rehosrzonﬁal3BuhQFéu§§§herb4§e|§3hend20npaity°ﬁnvably
supported at a rear, end thereof on pi,ston rod 43 of _an air cylinder (not

shown). The hori Z8APRERGUABKE Bﬁshéﬁ RiveSably meunbed avybre Dashad
position over th bundl e

a
44
bet ween t he r &el Zpéﬂa Ph2a¥aédr?8PﬁgFliﬂl¥0r ﬂé?k%ﬁ%pﬂbﬁéz OSI%{ gﬁgf
| nformation SUChags fothhityl B2LENE" bkRPaUEcR blher by SWWHE £ the

bundl e web T at spaced Inte
connected between the gripping jaws 34, 35 for gripping

a free end of the band web T and-a portion thereof that ~
has been drawn by the band web presser arm 20, as will
10 be described later. A vertical cutter 39 is verticaliy
movably disposed above a rear end of the band web
‘ gripper 32 remote from the;pins 36, 37 for cutting off
-a portion Ty (Figufe 2E) of the band web T which . ..
‘projects from the re;r end of the band web gripper 32.
15 An ultrasonic horn 40.is positioned below the
band er gripper 32 in confrontin§ relation to the
an?il 23 for fusing the band web T applied thereagainst
by the anvil 23 which have moved toward the ultrasonic
horn 40. The ultrasonic horn 40 is supported at a rear
20 end thereof by a support arm 41. A horizontal bundle -
pusher 42 is horizontally movably supported at a rear
end thereof on a piston rod 43 of an air cylinder (not
shown). The horizontai bundle pusher 42 is retractably
movable toward a position over the bundle tray 1ll.
25 - . A printer 44 is positioned between the reel 12
and the feed roller 14 for marking various pieces of

information such as a slide fastener type and a lot



t her eal ong. A pai of hot -air nozzles 45, 46 is disposed one on each side
of the bundle tray 11 in nmutually 5 confronting relation for emtting hot
air toward a finished bundle on the bundle tray 11. Where the bundle web T
is made.of a thermally shrinkable material, a bundle band will shri.nk

around slide fasteners F upon application of hot air for stably 10
tightly bundling the slide fasteners F. Operation of the apparat 10 of
t he foregoing construction will be described with reference to Figures 2A

t hrough 2H. ‘As shown in Figure 2A, a predegegnined | ength of 15 the band
web-I is unreeled by the feed roller 14 onto the bundle tray 11

sukstantially in t-he ' Lt ree.gn L Pp band web
gri pper 32. The presgﬁg%ggng O?h?hghéﬁ%%léﬁé,ftﬁg %%%ééﬁeﬁgﬁ%¥ﬁ%g§24,'and

t he, bundl e pusher 42 tdle@ealohgei r retracted 20 position as shown. Finished
slide fasteners F are discharged by gravity froma fastener discharger H

coupled to a slide fastener aAf paishbfighotchinenézsleshdsin)4énis plissgasedne
over the bundle tray 11 so that the slide fasteners F 25 are placed on the
band web T on the bue#l eachagide ofsthe| hundiectran H gir anpwpallie pand web

hol der 24 is noved forward wth th? , -9- e, . :
5 confronting relation for emitting hot air toward a

finished bundle on the bundle tray 1ll. Where the
bundle web T is made of a thermally shrinkable
material, a bundle band will shrink around slide
fasteners F upon application of hot air for stably and
10 tightly bupdling-the slide fasteners F.
Operation of the apparatus 10 of the foregoing
construction will be described with reference to
_Figures 2A through 2H.
As shown in Figure'ZA, a predétermined length of
15 the band web T is unreeled by the feed roller 14 onto |
the bundle tray 11 substahtially.ih the shape of a U
with its free end gripped by the band web gripper 32.
The presser arm 20, the anvil 23, the band web holder
24, and the bundle pusher 42 are in their retracted
20 position as shown. |
' Finished slide fasteners F are discharged by
gravity from a fastener discharger H coupled to a slide
fastener finishing machine (not shown) and positioned.
over the bundle tray 11 so that the slide fasteners F
25 are-placed on the band web T on the bundle tray 11, as
illustratéd in Figure 2B.

The band web holder 24 is moved forward with the



band web T reggei
bundl e tray 11,

fasterier.s F exte
Then, ‘'the presse

ved in the slot 25 (Figure 1) to the position over the
I n which the band web hol der 24 hold down the slide
ndi ng across the band web [err] as shown in Figure 2C.
r arm 20 and the anvil 23 are noved foward. The presser

arm

20 press he band web T as folded forcibly between the gripping jaws 34,

35. At thRE/tine,
frorh bei Hg exces

the band web T is prevented by the band web hol der 24
sively pulled upwardly. 10 The anvil 23 al so presses

portions of the band web T as it surrounds the slide fasteners F agai nst

the tip end of t
energi zed to fus

he ultrasonic horn 40. -~ $he ultsonic horn 40 is now
e the band web T against the anvil 23 (Figure 2D). 15

After the band wbend web Bezmcgiv sén|§h¢I§l©nséﬂ (Fhgupe ebkcto athe 20

the anvil 23 are
fol ded portion o
34, 35, with al
portion extendin
cutter 39 is the
projects fromth

retracted to their original position. The free end and
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fromthe bandsme

10

b Tinto a _
moved foward. The presser arm 20 presses the band web

T as folded forcibly between the gripping jaws 34, 35.
At this time, the band web T is prevented by the band
web holder 24 from being excessively pulled upwardly.
The anvil 23 also ptesséé portions of the band web T as
it surrounds the slide fasteners F against the tip end

of the ultrasonic horn 40. ' The ultscnic horn 40 is now

. energized to fuse the band'web_T against the anvil 23

15

20

25

(Figure 2D).

After the band web T has been ultrasonically
fused, the presser arm 20 and the anvil 23 are
retracted to their dfiginal position. The free end and
folded portion of the baﬁd web T are left gripped
between the gripping jaws 34, 35, with a length of the
band web T between the free end and folded pdrtion |
extending around'the slide fasteners F, as shown in
FPigure 2E. |

The cutter 39 is then lowered to cut off a
portion Tl of the band web T which projééts from the
rear end of the band web gripper 32, whereupon the
length of the band web T disposed'around the slide

fasteners P is cut off from the band web T into a

v



.- 10 - bundling bgnd. t as ShewR—r—romre—————————=T=TOl der 24 i S

retracted and at the sane tinme the bundl e pusher 42 is noved foward to push
t he bundl i.ng bqﬁd t sothat its end will be pulled off 5 the band web
.gripper 32. At this time, an end of the band web T as supplied frjgmthe
feed roller 14 remains gripped by the band web gripper 32. |In caSg=$he band
web T i's nade of a thermally shrinkable material, hot air is dis ged
fromthe hot air nozzles 45, 46 10 against the bundling band t to cause the
|atter to shrink tightly around the slide fasteners F, thereby producing a
bundl ed article p, as illustrated in Figure 26 =Finally the bundle tray 11
iS*ilted about one 15 of .its |ongitudinal edge to discharge the bundl ed
A+ cle p as shown i PURYdMS Ran asy 8hewpr 1BuR4EPAE @Peration i s now

cqonpl eted. The above cycl e it r a r,ogyc [ b es
of slide fasteners P. The p_rq'?’n 2’?%50%%5 ?‘gqgé?ug#egg; geﬁggégéﬁeg %n#]\cfi\éeeT
wi-th necessary infor 0 jmd Sﬁﬁhbﬁﬂﬁile' Bash¥e! g2 FhoMbGed s ,puesh

bundl ed article p thus produced fromthe apparatus 10. The bundled slid

fasteners F are bundlg@é bundigngandnid Reabi BHa8 REbNbRE wh1Di ®€cp@iled off
information L indicating a | ot nunber. Figure 3B illustrates another

bundl ed article 2sin the dandhwedl igtd ppast d2er SAE ahbsbuimé pdabyendvoodattits t
whi ch can band web T as supplied from the féed roller 14 remains
gripped by the band web gripper 32. 1In case the band
web T is made of a thermélly shrinkable material, hot
air is discharged from the hot air nozzles 45, 46
10 against the bundl}ng band t to cause the latter to
shrink tightly around the slide fasteners F, thereby
. producing a bundled article P, as illustrated in Figure
_2G. )
Finally the bundle tray 1l is tilted about one
15 of its longitudinal edge to discharge tpe bundled
article p as shown in Figure 2H.

One cycle of bundling operation is now
completed. The above cycle is then repeated to produce
successi&e bundles of slide fasteners F. The printer

20 44 is actuated to mark the band web T with necessary
information in each bundling cycle.

Figure 3A shows a bundled article p thus
prnduced from the apparatus 10. The bundled slide
fasteners F are bundled by the band t bearing a prihted

25 piece of information L indicating a lot number. Figure

3B illustrates another bundled article p in which the

slide fasteners F are bundled by two bands t which can



be supplied biERE=BTthec apparatus 10 which are disposed side by side. .
Figure 4 i.llustrates a bundling apparatus 50 accordi ng to anot her
embodj nent of the present 5 invention. The apparatus 50 is basically the
sane as thgrapparatus 10 shown in Figure 1, and only those conponents which *
diffen”fr‘j}fﬁose of the apparatus 10 will be described bel ow. The bundle
d’t he slide fastener 10 discharger H are vertically spaced from
each other with a bundling station S defined therebetween. The reel 12 for
supplying the band web T and the printero44 are nounted on a base 15a. The
feed roller 14 and the band web guide 16 jointly constitute a band 15 web.
feed mechani sm A Fe biupbida e Bl iappaE atived a9edrhi”nowriche feed |-
roller 14 conprises a horizontal presser arm51 having a horizontal slit 52
defined in a distalispabadezistd by\sisdles | 53 is positioned bel ow the
d;esser 20 arm 51. The anvil 53 and the ultrasonic horn 40 . jointly
onstitute a band fusi ng Fiaurami&rbldusinates webundliag appezatysm 5O
conprises a horizont al Jorked band .web {l}@m%}r 54 | ca&wg dovvnvvardly of the
anvil 53 and has RAFING nRERSTA Br&SeRY 25 support

56 supporting thergon three p aI a nder i.ch have
respective pistdn ’r’bvoesnt’bqf' a"‘h ?p@(ﬂ# syc?or é‘?p aﬁs‘yt fﬁfh@aﬁlfe??er

arm

the apparatus 10 shownlln Figure 1, and only those
components which differ from those of the apparatus 10
will be described below. At
The bundle tray 11 énﬂ the slide fastener
10 discharger H are vertically spaced from each other with
a bundling stéﬁion S defined therebetween.
The reel 12 for su‘pplying the band web T and the
.printer.44 are moqnted on a base 1l5a. The feed roller
14 and the band web guide 16 jointly constitute a band
15 web feed mechanism A.
A band web presser mechanism B disposed below
the feed;;olier 14 comprises a horizontal presser arm -
51 having a horizontal slit 52 defined in a distal end
thereof. An anvil 53 is positioned below the presser
20 arm 51. The anvil 53 and the ultrasonic horn 40 -
jointly constitute a band fusing mechanism C. A band
web holder mechanism D_comprisés a horizontal forked
band web holder 54 located downw~rdly of the anvil 53
and has a slot 55. The apparatus 50 further includes a
25 support 56 supporting thereon three parallel air

cylinders 57, 58; 59 which have respective piston rods

.60, 61, 62 connected respectively to the presser arm



7’12 - 51, the anvil 58, and the band web hol der 54. A band web gripper E
i s conposed of the gripping jaws 34, 35 having apertures 63, 64 (Figure 7)
dgflned vertically therethrough. A piercing needle 65 is 5 | ocated above
the band web gripper E in vertical alignment with the apertures 63=84. The
pi ercing. needie 65 is vertically novable by an air cylinder 66. &Kx¥}
qpchani$n1G I's | ocated behind the band web gripper E and conpri se :
hori zontal cutter 67 10 nounted on a pisto Qd 68 of an air cylinder 69.
The cutter 67 is retractably novable towarg'{ he band web gripper E and into
the slit 52 in the ?i es&gé gﬂ‘pgbl'sgjs%s ddd itheP Baind @a8dnBeguees4t he gri pping
jaws~34, 35, as wi | be describe ater. 15 - Figures 5A through 5H
illustrate progressive stepsbfrfd hewisllgrigppereEatisokonbosbd appahat gisidingrhe
steps shown in Figures 5A through SE are substantially the same as those
illustrated in Fi gujess 24} 3Survidly apenturessé3opédatl Féguredes dwf tredire
different from20 the operation of Figures 2A through 2H w Il be
descri bed.b After tﬂeebﬁimhb\kﬁb thezethzonghy b PHersidgsBeedith 63 i%ito a
position between the gripping jaws 34, .35 as shqQwn in_Fi.gure 5D, fhe
hori zont al cutLeﬁ 6#°?%tﬂ£v%RPY?n§PqtR?49iW€35§rFRPFﬁeEp?gsgﬁfgé?ﬁi25 51,
cutting into the fol ded porti of .t he b T, Il t .in Figure
g{qgﬁé%ﬁ f{?h the %ﬁ%gﬁﬁfg% 65, 82, Egé é?%fgl g g

SE. The horizontal 2 hore a ageous 't han t % I cal“ cutter
39 needle 65 is vertically movable by an air cylinder 66.

N\ A cutter_meéhanism G is located behind the band
web gripper E and comprises é horizontal cutter 67

10 mounted on a piston rod 68 of an air cylinder 69. The
cutter 67 is retractably movable toward the band web
gripper E and into the siit 52 in the presser arﬁ 51 as
it is positioned between the gripping jaws 34, 35, as
will be described later.

15 Figures 5A through 5H illﬁstrate'progressive_
steps of bundling operation of the.apparatus 50. The
steps shown in Figures 5A through S5H are substantially
the same as those illustrated in Figures 2A through 2H.

Oonly those opération modes whiéh are different from

20 the operation of Figureé 2A through 2H will be
described. After the band web T is pfeésed by the
presser arm 51 into a position between the gripping
jaws 34, 35 as shown in Figure 5D, the horizontal
cutter 67 is moved into the slit 52 in the presser arm

25 51, cutting into the folded portion of the band web T,
as illustrated in Figure 5E. The hqrizontal cutter 67

is more advantageous than the vertical cutter 39



- 13 = (Fi gw.-)—i-ﬂ—t—hat—-t-here S on cut off—As——
shown iin Figures 5E, SF, and 7, the gripper E now grips an end T" of the
band web'T as supplied fromthe feed roller 14 and ends T' of a 5 bundling

band t. e piercing needle 65 is actuated by the air cylinder 66 at the
tinme an guence of bunding cycles is conpleted, or upon a shortage of
slide f ners F to be bundl ed together at the tine a different nunber 10

of slide fasteners are to be tied by one band or a different type of slide
fasteners is to be bundled. Mire speC|f|f£IIy, when there is a shortage of
slide fasteners F to be bundl ed together y one. band, the piercing needle™ ;

65 is | owered al ¥@y éﬂﬂn: ertures ri ppi mg—~
jaws 34, 35 to f%)%%ﬁo es) Iﬂ'{ I gure E'ﬂi: J'salq’he v}eéns ?’Qﬁ df%ve'hw tot}%d'% , t hus .
i ndicating such @usldgle, f apd editdwrb N tBGRir Y 1538, 19% RINA G hgpeeedl e 65 has
been lifted and the bundled arcticle p has been dlscharged the pierced

end T of 20 thgrimpsk ViBtnd rexipssargrdmpe hef v Band gebDiT g j aws 34,
35. Since the piercing needle 65 is not actuated if there is a sufficient
number of slide Suppkimi tfxmiiiedesd modlduid ehdirends &'pdfas a band t
having only one hole | in one of the ends thereof, as 25 shown in Figure
6B. Thereforse, hyndbingl band t8 one pierced hol e only can be distingui shed

fromthe band which bunqies an |nsuff|eient nunber of S|I%
e piercing needle 65 is actuated by the air

cylinder 63 at the time one sequence of bunding cycles \_/
is completed, or upon a shortage of slide fasteners F
to be bundled together at the time a different number
10 of slide fasteners are to be tied by one band or a
different type of slide fasteners is to be bundled.
More specifically, when there is a shortage of slide
- fasteners F to be-buedled together by one band, the "
piercing needle 65 is lowered all the way through the
15 apertures 63, 64 in the gripping jays 34, 35 to form
holes I (Figure 6A) in -the ends T' of the band t, thus
indicating such a slide fastener shortage. After the N
piercing needle 65 has been lifted and the bundled
arcticle p has been discharged, the pierced end oo of
20 the band web T remains gripped between the gripping'..
jaws 34, 35. Since the piercing needle 65 is not
actuated if there is a sufficient number of slide
fasteners supplied,'a next bundled article p has a band
t h;ving only one hole I in one of the ends thereof, as
25 shown in Figure 6B. _Therefore, the band £t with one
pierced hole only can be distinguished from the band

which bundles an insufficient number of slide



-14- fasteners. The piercing needle 65 is preferably put:into operation in
t he step shown in Figure 5F. The band web feed nechanism A, the band web
presser mechani sns B, the fusing nmechanism C, the band 5 web hol dqr
mechani sm D, ~and the cutter mechanism G are driven by differenqgég;\u}
sources so that thg mechani snms can be adjusted separately to ac vela
desired operation sequence. Therefore, band webs and slide fasteners of

di fférent types ‘and di mensions can 10 be used on the apparatus 50. Figure 8
shows a cutter mechani sm-according-to still another enbodi nent of the

i nvention. The cutter nechanismincludes & &dteer 70 drivable by an air
cyPrﬁder 71 to nove in a direction substantially 15 perpendicularly to the
direction in which fastpnesser Znen pleFcingtreedld| 65 mMm Brefer@idy puter 70

transversely cuts off the folded band web portion project fromthe
gripping jaws 34, 35“t?hSPGEFFéP“néEhSE?s P Hrefn el %ﬂﬁ?i 0¥ not

produce any waste 20 band *ﬁb bggd we&5 eeé‘mechanxsm A, the band web

presser mechanisms B, the fusing mechanism C, the band
5 web holder mechanism D, and the cutter mechanism G are
driven by different drive sources so that the
S mechanisms can be adjusted separately to achieve a
desired operation sequence. Therefore, band webs and
slide fasteners of different types and dimensions can
10 be used on the apparatus 50.
Figure 8 shows a-cutter mechanism according to
still another embodiment of the invention. The cutter
- " mechanism includes a cutter 70 drivable Ey an air
cylinder 71 to move in a direction substantially
15 perpendicularly to the direction in which the presser
arm 51 is retractably movable. The cutter 70
(7 ‘ transversely cuts off the folded band web portion
projecting from the gripping jaws 34, 35. The cutter
mechanism of Figure 8 aisb does not produce any waste

20 band web.

25



1. A nethod of bundling a nunber of elongate articles wth a band,
conprising the steps of: (a) feeding an untenS|Gned—Lenth—oi—band_meb

while 5 - gripping a free end thereof at a first fixed position, .and

 cctng 5483 Sai o Tengihof "t ne band veb Sﬁééflﬂﬂmﬂlﬂﬁﬂﬂﬂﬂlﬂ e

gravity-fo d upwardly open U shape bet n said }irst "and s&cohd. 10

fixed positions; (b) thereafter depositi by gravity a nunmber of elongate *
articles on said length one-at-a-time; (c) holding down said el ongate
articles dep8iaiB8:on said length; 15 (d) causing an opposite end

of said fixed length to be juxtaposed at said first fixed position with o
said free end and gripping said free end and sai d opposite end of said

fixed |ength toggtheg ﬁ&tﬁ@adof 5§ﬁdﬂr‘f§’da pxﬁ?ﬁﬁéprbé Qrondteai d length to
surround said el ongate 2 articles, while sinultaneously gripping the

prospective aziieﬁeendlﬂﬁ &hBaﬂ@Xtcbﬁﬂﬂib1E& twedsvegs adfsaid first fixed
position; (e) fusing only the two end rortions of said length to each
other while grippahg fieedbhgsanduntensiened bength of bamhiwel iwhild i xed

position; (f) cutting said length off sai'd band web while grjpping all of
sai d three egaippingapdfreesend; kagreof jat a first fixed position,

and thereafter holding the web at a second fixed
position againsﬁ further feeding so that said length of
the band web takes an'untensioned gravity-formed
- upwardly open U-shape between -aid first and second
10 fixed positions:
(b) thereafter depositing by gravity a number of
elongate articles on said length one-at-a-time;
(c) hold1ng down saxd elongate articles deposlted
on saiad length.
15 (d) causing an opposite end of said fixed.length to
be juxtaposed at said first fixed position with said
free end and gripping said free end and said opposite N,
end of said fixed length together at said first fixed
position to cause said length to surround said elongate
20 articles, while simultaneously gripping the prospectiVéf -
free end of the next length of band web at said first
fixed position:
(e) fusing only the two end rortions of said length
to each other while gripping all of said three ends at
25 saild first f£ixed position:;
(fj cutting said length off said.band web while

gripping all of said three ends at said first fixed



p&sition;_(g) rel easing said free end and said opp05|te site end of said fixed

| ength while maintaining the gripping on ald next |ength
of, band web at said 5 first positi ﬂ@ m ﬂm g a band ndl e
of said elongate articles; and (h) di sc gate artl@‘
bundl ed by said band. 2. met hod according to claim1l. wherein t and
10 web is made of thermally shrinkablejgaterial and including fhe
stepof thernally shrinking said fused band tightly around said el ongate

article before tgﬁa&@qghxm scharged: 3. A nethod according to claim1.
incFuding the is step of selectively piercing said free end and said

opfesite end. 4. A nEgNockersRitig\Gaia Cralenehd Waar eaﬁdsapdoemdepeﬁal ons
of said length are ultrasonically fused together. 20 5.

apparatus for bunll§aid £ ixedbdrenytiewirid® madintiailndagwithle grhgping on
conprising: (a) a bundle tray; (b), a reel for the band web; (c) a feed
mechani sm for subh® i lmﬁ aP'Fbrmﬁ rﬁadﬂfd mextydength ofshandewebr éﬁn §ar~é r eel
onto said bundl e { di s ar er for dlschar |ng

- ‘egele s diarer
el ongat® articl SN 9%e dyqing, @ bg §5|B“B g 8 tFéy,
elongate articles; and
(ﬁj discharging said elongate articles bundled by
said b%Pd' '
2. \Q method according to claim 1, wherein the band
16 web is made of thermally shrinkable material/and

iﬁcluding the step of thermally shrinking Said fused
band tightly around said elongate article before they
+ are discharged. _
3. A method according to claim 1, including the
15 - step of selectively piercing said free end and said
opposite end.

4. A method according to claim 1, wherein said end
portions of said iength are ultrasonically fused
together.

20 5. An apparatus for bundling a number of elongate
articles with a band, comprising:

(a) a bundle tray:

(b) a reel for the band web:

(c) a feed mechanism for supplying a length of the

25 band web from said reél_onto said bundle tray:

(d) a discharger for discharging a number of

élongate articles one-at-a-time onto said length on said

bundle tray:



17 (e) a gripper nechani sm di sposed on one side of said bundfe tray for

gripping a free end of said length; (f) a presgs ¥ I sposed
substantially in confronting relation to sajd g?ﬁ"ﬂ gﬂ&' nd 5 .
novabl e TEE% the tray froman opposite side to sa dcoO « sai d bundl e

tray for ssi.ng an opposite end of said length into said gripper ;
nmechani sm so as to be gripped by said gri&ger mechanismw th said I ength
sdrroundi ng said elongate articles. 10 ) a fusing nmechani sm

ong i _(9) '
for fusing end Pqidy Of}Stgﬂ:fip%%'rS' %@ﬁtnrisgnodqg&gsgﬁggrgi 8&2) gaggglg g;i d one -

mechani sm novabl e over e‘tra rom sai d opposi t

si de of sai d gaiwguddiay @y /i dledeg @Rdabe 8L5hChER en saig=="
15 opposite end of saigilenggﬁqﬁgqg?ippe by saig gr?pper nggﬂanlsn1

and (i) a cutter(fifechamresserr nechanignsdidpbeedt Bubbtantdidlhgndnveb at

sai d opposite end of said Iength as it is gripped by said gripper

mechani sm t ronfipentiagucieigation to saidbgmdpperdmechanisn ehangate _
articles. 6. An apparatus accordin% to claim5, including a' base, said

f eed nechani AAVARKS iVery thendtady. JLiomeAD; OPPOELtet sidsl $onsakdednen sai d

base @ 0ul 0o e S AT a3 Sa e s PRpon D] SR

e 0o,y UALE IS RS ks §1.90R0 BpURORIRR. SR PorbAL ",
gripped by said gripper mechanism with said length
surrounding said elongate articles,

10 . (g) a fusing mechanism for tusing.end portions of
said length to each other:

(h) a holder mechanism movable over the tray from
said opposite side towards said one side of said bundle
tray for holding down said elongate articles when said
15 opposite end of said length is gripped by said gripper

mechanism; and'

(i) a cutter mechanism for cutting said length off
said band web at said opposite end of said length as it
is gripped by said gripper mechanism, thereby producing

20 a band bundling said elongate articles.

6. An apparatus according to claim 5. including a’ . -
base, said feed mechanism comprising a motor-driven
roller rotatably mounted on said base, a guide pivotably
mounted on s&id base and having a guidg_gfooVe for

25 guiding said band web therein: and a §§ring for normally
urging said guide toward said roller. |

7. An apparatus according to claim S5, wherein said

gripper mechanism comprises a pair of gripping jaws for



-
B3

18 gripping said free end of the band mebhfhérebetmeen and sai d presser

mechani sm conpri ses a presser arm said p arnlbelng novabl e t owar ds
and recei vabl e between said gripping Jams g said oppesite
end 5 “of said band web therebetmeen y@g accordi fg
claim?7, ;said presser armhaving a slit deflned I n di s end t heheg

sai d putter mechani smincluding a cutter recipgocably novable into sald

slit when said presser armis received between 10 sald grlpplng j ans.
o. An apparatus geegpdnBOehPadf¥e@Endlof| AdTand Wdh cHifHdHdtwUL! i N
nmechani sm conpri Ses - an dl trasonic horn and an anvil di spose respectlve y

bel W sai d gri ppeaidepbasser R86hsAisn PECRFELs R h P SdBANhrD, said
relatively novable toward and away from each other to press said end

portions of sai dPt@R§ER ak®Br bbingemovabile Yowapdsrandisremaiordilaghdtaeed ai m
9, wherein said ultrasonic horn is fixed, said anvil bei ng novabl e toward
and away from saf@idl SFAeBhng hawe. téhﬁFééx knserving said qQppasdite @R of
said | ength against sai.d, ul An apparatus according to any

one of &lains 5 P& $81 dmﬁéPé HeEaFHeﬁﬁPﬁEVeﬁﬁchanlsn1conpr|ses a holder

12 An apparatus accdr i N pBPaRptERCAErSLelRd EEIAER 7 LAY prther
cutter mechani SMyGRTRRYIRY 8 ¥ETE Gékined in a aistal end tnereot., said

o cutter mechanism including a cutter reciprocably movable
™~ into said slit when said presser arm is received between
10 said gripping jaws.
9. An apparatus according to any one of claims § to
8, wherein said fusing mechanism comprises an ultrasonic
‘ horn and an anvil disposed respectively below said
'gripper mechanism and said presser mechanism and
15 relatively movable toward and away from éach other to
press said end portions of said length therebetween.
10. An apparatus according to claim 9; wherein saiad
\ ultrasonic horn is fixed, said anvil being movable
toward and away from said ultrasonic horn to press said
20 end portions of said length against said ultrasonic horn.
11. An apparatus according to any one of claims S5 to
10, wherein said holder mechanism comérises a holder
having a slot for receiving said length of the band web
. therein.
25 12. An apparatus according to any one of claims 5 to
11, wherein said cutter mechanism comprises a vertical

cutter for transversely cutting off said opposite end of

said length as it projects from said gripper mechanism.



cutter for transversely cutting off said opposite end of said length as it
projects fromsaid gripper nmechani sm 19 13. An apparatus accordlng to

any one . clains 5 to 12, wherein said cutter '
hor i zont utter for longitudinally cutting off mmg‘iﬁ d of sai d
Iength as projects fromsaid gripper 5

apparatus according to any one of clainms pgto 13, further |nclud|ng a
pdsher for pushing said band off said grlpper mechani sm 15. An appar at us

according to anyjgney faggig J%us LQc&Eg}ng :olé fHﬁ%“&f éf&{ﬂ? g% greans

ofr thermally shiTnki band tig y aroun sa| ongate articles. .
16. An apparﬁbuswﬁQEQEﬁ'Qﬂlhocﬁhébi‘ﬁéch&ﬁféﬁ'Eoﬁﬁkﬂsgﬁaﬂsh69@iﬁﬁ§§f a pap#"
of hot air nozzles di sposed one an each side of said bundle tray for

appl yi ng hot caittetSfor longdsudihadaydcieniingldffAsabppeppbsitecendding to
any one of clains 5 to 16. further including neans for selectively piercing
said free enofas@idailéngpposst dtenrdojestsAfrapparddugripeerding to claim

17, wherein said 20Q gri pper nechani smconprises a pair of gripping
jamé for griﬂﬁFH@néépd free end and said opposite end of the band web

t her ebet ween. sai.d gri pping j avin ert [esp ctlvely
therein, said nedfts é&n%??gfhguﬁ ﬂFgPEgﬁﬁgnggdfﬁynﬁgﬁb?g i? s%?d
apertures foﬁa. further including a pusher for pushing said band off

said gripper mechanism. -
15. An apparatus according to any one of claims 5 to
10 14, further including means ofr thermally shrinking said
band tightly around said elongate articles.
°  16. An apparatus according to claim 15, wherein said
‘ means comprises a pair of hot air nozzles disposed one
on each sid? of said bundle tray for applying hot air
15 against said band. .
17. An apparatus according to any one of claims 5 to
16, further including means for selectively piercing
said free end.ahd said opposite end. W’
18. An apparatus according to claim 17, wherein said
20 gripper mechanism comprises a pair of gripping jaws for
'gripping said free end and said opposite end of the band
ﬁeb therebetween, said gripping jaws having a pair of
apertures respectively therein, said means comprising a
piercing needle movable through said apertures for
25 piercing said free and said opposite end.
19. A method substantially as desctiped with
reference to Figures 1, 2A, through 2H, 3A and 3B of the

accompanying drawings.



25 piercing said free and said opposite end. 19. A rret hod

substantially as described with referﬁmm)m m . t hrough 2H, 3A
and 3B of the acconpanyi ng draw ngs H IIEMEH rat us subst an 1y
as-described with reference to and as T1|UsttatMedsi n*Fi gures 1. ZAéﬁjzmgh
2H, 3A and 3B of the acconpanying draw ngs. 21. A nethod substantiatty as
desgribed with reference to Figures 4. 5A tdyough 5H, 6A and 7 of the
acconpanyi ng drawi ngs. .22. An apparatus substantially as described with

reference to and aggl 'Aﬂséﬁﬁ’éﬁtdﬁ dﬂ&ﬁﬁa&&i‘hll@“\atshﬁ@lé@hi@d @Atand 6B and
Of { he acconpanyi ng draw ngs. 10 . A nmethod as clainmed in claim

fo~or 21 nodlfeed:aﬁcdewraw&ohwinusm‘mﬂn:am ¥ igugese 18 @A theough
acconpanyi ng drawi ngs. 24. An apparatus as clainmed in claim20 or 22
nmodi fi ed as de2Bri dkdand t IB ref cthecrcaaRpaARy ipg Prawings.i| | ystrated in

Fi gure 8 of the acconpanyi ng draw n
g Zl.rrp t%t/ett?od substgannally as described with

5 rg:e:ence to Pigures 4. SA through SH, 6A and 7 of the

accompanying drawings. '

22. An apparatus substantially as described with
reference to and as illustrated in Figures 4, SA through
SH, 6A and saianéé_& of the accompanying drawings.

10 23. A method as claimed in claim {§ or 2} modified
as described with reference to Figure 8 of the
accompanying drawings.

‘ 24. An apparatus as claiméd in claim 20 or 22
modified as described with reference to and as

15 : ﬁlustrated in Figure 8 'of the accompanying drawings.




