2164995 METHOD OF AND APPARATUS FOR CUTTI NG OFF SEPARABLE SLI DE FASTENER
CHAI N The present invention relates to a nethod of and an apparatus for
cytting of f an el ongate separable slide fastener chain into individual
separabl e slide fasteners. 5 Separ abl e slide fasteners |n|shed
by cutting off an elongate separable slide fastener chain into 323&

i ndi vi dual fastener lengths. In general, the slide fastener chain as. |t |s
fed iswkongitudinally tensioned. Wen the tensioned slide fastener chain is
10 severed, it is sonetinmes cut off along inclined edges dependent on the
timng of operation of the cutter, resulting in unsightly fastener
products. On the other hand, when the slide fastener chain is cut off after
its tension has been renoved, the slide fastener chain 15 tends to be

di spl aced and cannot be severed to a desired |ength. Therefore, separable
slide fasteners of equal |engths cannot be produced on a mass- production
basis. The present invention seeks to provide a nethod -2- of cutting
of f an el ongate separable slide fastener chain to individual separable
-slide fasteners which are sightly in appear ance and equal in Iength. The
present invention further seeks to provid

METHOD OF AND APPARATUS FOR CUTTING OFF
SEPARABLE SLIDE FASTENER CHAIN
The present 1nventlon relates to a method of and
an apparatus for cutting off an elongate separable
slide fastener chain into individual separéble slide
fasteners;

5 Separable slide fasteners are finished by
cutting off an.elongate separable slide fastener cﬁain
into desired individual fastener lengths. In.general,
the Slide fastenef chain és_it is fed is longitudinally
tensioned. When the tensioned slide fastener chain is

10 severed, it is sometimes cut off along inclined edges

/ depéndent on the timing of operation of the'cutter;
resulting in uhsightly fastener products. On the other
hand, when the slide fastener chain is cut off after
its tension has been removed, the slide fastener chain

-15 tends ﬁb be disélaced and cahnot be severed to a

desired 1eﬁgth. Therefbre; separable slide fasteners
of equal lehgths cannét be produced on a mass-
production basis. | | |

The present invention seeks to provide a method



5 an apparatus for cutting off an el ongate separable slide fastener chain
to individual separable slide fasteners which are sightly in appearance and
equal in length. According to a first aspect of the present 10 invention,
there is provided a nethod of cutting off an el ongate separable slide
fastener chain into individual separable slide fasteners, the slide
fastener chain having a plurality of longitudinally spaced el enment- free
portions wth pin-receptive boxes supported 15 respectively thereon, sgid
nmet hod conprising the steps of: feeding the slide fastener chain under
tension in one direction; engaging the | eading end-of one of the boxes to

stop the slisgefa%ig fghg néry%? Ieg&km%ﬁé} ‘HE éggg chain 20 of

its tension; engagln the trailing end o one 0X ereby cl anp

sai d one boxnbdh ReSiiHaRAGaING alr%lf@%tl%%r Q@d&e@&dﬂh&%ﬁuf@ the
slide fastener chain across one of the elenment-free portions adjacent to

~the | eadi ngsegdtdly Sa dppearhgce 3nd equal ACAXMYtLH] to a second aspect of

the present invention, there is provided a nethod of cutting off an

el ongat e separabIeTabl@ee@e&tedameﬂtﬂam|ﬂWﬁ1UdﬁMeeehsﬂto prafideabl e slide
fasteners, the slide fastener chain having a plurality of Iongltudlnally
spaced eEenantapbaeetperip@nsuwmumgpnﬁfr@mepﬂnngdmmﬂsegﬂnﬁhhied

respectively thereon, said nethod
slide fastener chain to 1nd1v1dual separable slide

fasteners which are sightly in appearance and equal in
length. : _ | "/
Accotding to a first aspect of.the pfesent .
10 invention, there.is provided a method df.cutting off an
elongate separable sli@e fastener chain into individual
Separabie slide fasteners, the slide fastener chain
having a plurality ef longitudinally spaced element-
free portions with pin-receptive boxes supported
15 respectively thereon, said method
: comprisiné the steps of: feeding tne slide fastener'
chain under tension in one direction; engaglng the \;)
leadzng end of one of the boxes to stop the sllde
fastener chain for releasing the_sllde fastener chain
20 qf its tension; engaging the trailing.end of said one
box to thereby clamp said one box for positiening the
slide fastener ehain; and severing the slide fastener
chain across one of the element-free portions adﬁacent.
to the leading end of said one box. |
25 _ According to a second aspect of the present
inventlon, there is prov1ded a method of cutting off an

elongate separable slide fastener chain:into individual



€.
5 conprising the steps of: feeding the slide fastener chain under tension
in one direction wwth a pair of feed and presser rollers as they coact wth
each other; positioning a first stopper nenber in engagenent with the
| eadi ng end aof one of the boxes; noving the feed 10 and presser rollers
relatively out of coacting relation to stop the slide fastener chain for
rel easi-ng:the slide fastener chain of its tension; positioning a second
st opper~trenber in engagenment with the trailing end of said one box for
t hereby cl anpi ng said one box 15 betmgeg the first and second stopper
menbers; .and noving a cutter across the~“slide fastener chain to sever the

same across one gbphPantbeatibal kaSRALELONEA0LITAR! ha bl ! eadiR0 end of

sai d one box. Accofding to a thi aspect "of the presen nvention,

there is providedagidngPpapahvalfiey e¥t tbAgiehhian1el,ougateasenanahte slide
fastener chain into individual separable slide fasteners, the slide

fastener chain hayeagparplonsl Wiyhopihongcepdival b&sxéaaﬁagpelrearant-free_,
portions with pin-receptive boxes 25 supported respectively thereon, said
appar at us- conpri sespectifredg thebeonsnstdd feeHodg the slide fastener chain
under tension in one -4- direction; a stopper nechani sm di sposed
upstream of s&i debwpdisdogabhensteapsapfi: onfeddingt the Sdidet ppkegerhe
slide fastener chain in cooperation with said feed
chain under tension in one direction with a pair of
feed and presser rollers as they coact with each other;
positioning a first stopper member in engagement with
the leading end of one of the boxes; moving the feed
10 and presser rollers relatively out of coacting relation
to stop the slide fastener chain for releasing the
slide fastener chain of its tension; positioning a
second stopper member 1in engagement with the trailing
end of said one box for thereby clamping said one box
15 between the first and secong'stopper'nembers; and
moéing a cutter across the slide fasteﬁer chain to
\U sever the same acroés one of the element-free portions
adjacent to the leading end of said one box.
According to a third aspect of the present
20 invention, there is provided an apparatus for cutting
off an elongate separable slide fastener chain into
individual sebarable_slide fasteners, the slide
fastener chain having a plurality of longitudinally
spaced element-free portions with pin-receptive boxes
25 supported respectively thereon, said apparatus

comprising: a feed mechanism for

feeding the slide fastener chain under tension in one



. - *
mechani sm sai d stopper nmechani smhaving a first 5 stopper for engaging the-
| eadi ng end of one of the boxes and a second stopper for ‘engagi ng-the
trailing end of said one box, said feed nmechani sm bei ng responsive to, v
engagenent of said first stopper with the | eading end of said one box for
stopping and releasing 10 the slide fastener chain of its tension; and a
cutter mechani sm di sposed between said feed nechani sm and sai d stopper.-
mechani sm for severing said slide fastener chain across one of the
el enent-free portions adjacent to the | eading end of said one box. 15
Wth this arrangenent, in a prefé?f%d'enbodinent, the slide fastener chain

b PR d |y f . .and ci ff into bl e slide
Fasteners GRTECIHTY Appssefo "GNARL T & GRARET SRUFSER GF h can be

dto I I ant | ;i de f.ast are .20 uniformin

Fg\r/\;ﬁ and %g%“%%%rﬁ%%%ﬁrsﬁqun%q(#;??% ?r"lcr): E&L%gh%’gs?ssﬁopﬁfé’gplrjol:ess flor ,

finishing seearsahlaa glaisé%;n%ieiS BR8MS iGA% %&Q%inﬁet% -t-'s%tirgaqf-‘éfe ture

accurate, high-quality sli fastener products. The invention Wll be
described Rgchanigh,exail &tWpde 2 mdctiRlignt hdvd dha augaranyi ng draw ngs,

wher ei n: - -5- Figure 1 is a side elevational view, partly in cross
sections okstappeppfoxt engagtiogyithe tleadimesend iofvele @ thegure 2 is an
expl oded perspective view, partly
boxes and a second stopper for engaging the trailing
end of said one box, said feed mechanism being
responsive to engagement of said first stopper with the
leading end of said one box for stopping and releasing
10 the slide fastener chain of its tension; and a cutter
.méchanism dispésed'between said feed mechanism and said
stopper mechanism for severing said slide fastener
chain across one of the element-free portions adjacent
to the leading end of said one box.
‘15 - Wifh this arrangement, in a preferred embadiment, the slide
fastener ‘chain can be positioned accurately for severance and cut off
- into separable slide fasteners of sightly appearance. o
Since the slide fastener chain can be se?ered'to
accurate lengths;, the produced slide fasteners are
20 uniform in léngthxand.can be manufactured on a mass-~
production basis. The process for finishing separable
slide fasteners can be automatized to manufacture
accurate, high-quality slide fastener products.

The invention will be described by way of example with

25 reference to the accompanying drawings, wherein:-



5 cut away, of certain barts of ‘the apparatus shown in * Figure 1; Figures
3A through 3D are side elevational views, partly in cross section, of first

apd second stoppers as they operate in successive steps;
4A and 4B are vertical cross-sectional views of a cutter

10 Fi gures
mechani sm havi ng a

cutter and presser pads, the views showi ng the manner in which the cutter
mechani-sm operates; Figure 5 is a fragnentary side el evational view 15 of
the seéond stopper as it is advanced; Figure 6 is a fragnentary el evati onal
view of a pair of feed rollers; Figure 7_is an enlarged plan view, partly
in cross section, showing the relative pdsttions of the 20 first stopper,
the second stopper, and the presser pads; Figure 8Ais a fragnentary plan
view of an el ongate separable slide fastener chain; and Figure 8B is a plan
vi ew.of an individual -6- separable slide fastener cut off fromthe

el ongate separable slide fastener chain illustrated in Figure 8A. The
present invention is 5 particularly useful when enbodied in an apparat us,

general ly designated at 10, shown in Figures 1 and 2.

Figure 1 is a side elevational view, partly in

cross section, of an apparatus embodying

invention;

the present

Figure 2 is an exploded perspective view, partly

5 cut away, of certain parts of the apparatus shown in

Figure 1;

Figures 3A through 3D are side elevational

views, partly in cross section, of first and second

stoppers as they operate in successive steps;

10 "Figures 4A and 4B are vertical cross-sectional

views of a cutter mechanism having a cutter and presser

sads, the views showing the manner in which the cutter

mechanism operates;

U o Figure 5 is a fragmentary side elevational view

15 of the second stopper as it is advanced;

"Figure 6 is a fragmentary elevational view of a

pair of feed rollers;

Figure 7 is an enlarged plan view, partly in-

cross section, showing the relative positions of the

20 first stopper, the second stopper, and the presser

pads;

Figure 8A is a fragmentary plan view of an

elongate separable slide fastener chain; and

Figure 8B is a plan view of an individual



"An el ongat e separable slide fastener chain to be cut off by the apparatus .
10 is illustrated in Figure 8A, generally indicated by the nuneral 11. The
10 elongate separable slide fastener chain is conposed of a pair of slide
fastener stringers 12, 12 each conprising a stringer tape 13 and a row of
coupling elenents 14 nounted on and along an inner |ongitudinal edge of the
stringer tape 13. The separable slide 15 fastener chain 11 has a plurality

-

of longitudinally spaced, filmreinforced el enment-free portions 15 "
extendi ng transversely across the stringer tapes 13. An insertion pin ﬂg
and a box pin 17 are attached to t he™ifiner confronting edges of the

stringer tapes 13 at, 20 the.elenent-free porfions 15. To the box pin 17,
there is fi xecF%P%%“’}Pﬁ% W %S?%%%%scwgc%é)‘%iﬁl@%ft??leeiﬂg%‘?‘ﬁ?on pin 16.

The el ongate sld d eef | I i nclyudes_a slider 19 slidably
nmount ed on the r%iac\;\r/s %fsécoupq‘%%%éeﬂn%ﬁtéﬁiwah#‘b%gﬁ% et bEtHER two 25
adj acent elengy.-free portions 15. The elongate slide fastener chain 11
t hus assenbled is cut off across the elenment-free portions 15 along a

transverse |line 20-atThe 7 the end.of each Pfeddret bDxesndfohisgh faces away
fromthe recess thereof, thereby producing an individual separable slide

fastener 23 apagttdwuliarlsi gusef 8B whEre ehlbodidd il ide dpsdeneis chain 11
will be 5 1longitudinally fed along a feed path through the
‘generally designated at 10, shown in Figures 1 and 2.
_ An elongate separable slide fastener chain to be

cut off by the apparatus 10 is illustrated in Figure o’
8A, generally indicated-by the nuheral 11. The .

10 elongate separable slide fastener chain is composed of
‘a pair of slide fastener stringers 12; 12 each
comprising a stringer tape 13 and a row of coupling
elements 14 mounted on and along an inner longitudinal
edge of the stringer tape 13. The separable slide

15 'fas;ener chain 11 has a plurality of_longitudina;ly
spaced, film-reinforced eiement—free_portions 15
extending transversely across the stringer tapes 13. \.)
An insertion pin 16 and a box pin 17 are attached to
the inner confronting edges of the stringer tapes 13 at

20 the element-free portions 15. To the box pin 17, there
is fixed a box 18 having a recess receptive of the
insertion pin 16. The elongate slide fastener chain 11
-also includes a slider 19 sliaably mounted on the rows
of coupling elements 14 and positioned between two

25 adjacent element-free portions 15. The elongate slide

fastener chain 11 thus assembled is cut off across the

element-free portions 15 along a transverse line 20 at



abparatus 10 in such a direction that the end of each box 18 faci ng away
fromthe recess thereof is the | eading end and the box end where the recess
is open for receiving the insertion pin 16 is the trailing end. 10

As illustrated in Figure 1, the apparatus 10 is generally conmposed of a
stopper nechanism 25, a cutter mechanism 26, and a feed nechanism 27. As
shown i-n sFigures 1 and 2, the stopper nechanism 25 essentially conprises a
first stopper 28 15 and a second stopper 29. The first stopper 28 includes
a first stopper finger 30 fixed to the Tower end of a vertical lever 31

mounted in ang Pichat A % a2t %@gqlet O%?%Zﬁiag%ﬁéﬂbyrfg%e%va%%agg% 33. The

casing 32 supports thereon an air cy . ( “bd 35 20
connect ed t0tdebhrackdls 3helrien?d thed MRS DrdfuciHiE AN AAday vertically

novabl e by the air cylinder 34 to nove'the first "stopper finger 30 between

a | ovwer oper gepugaplel lg1ddedFhstnedPO a0RNAN e FA%ilreOBR . AS Shown in
Figure 1, upper and | ower adjustable stops 25 38, 39 are supported on the

casing 32 for |linitMhe elengalte ] ideydastlenelr dhailnevar w3411 bEhe | ever 31
is normally urged by a conpression spring 40 to turn -8- cl ockw se
(Figure 1} aBoagithdipialdy fied 3longha feednpath attrioughbéheeen t he casing
32 and the lever 31. Wien the first stopper finger 30 is in the |ower '
operative podPPRsatuist 18ndagsschha ddxgictdoandhet the ised of @ach

box 18 facing away from the recess thereof is the

.\,/ leading end and the box end where the recéss is open
for receiving the insertion pin 16 is the trailing end.

10 As illustrated in Figure 1, the apparatus 10 is
generally composed of a stopper mechanism 25, a cutter .
mechanism 26,_and.a feed mechanism 27.

As shown-in Figures 1 and 2, the stopper

mechanism 25 essentially comprises a first stopper 28

15 and a second stopper 29. The first stcpper 28 includes
a first stopper finger 30 fixed to the lowef end of a
vertical lever 31 mounted in and pivotably attached to
a casing 32 by a pivot pin 33. The casing 32 supports
thereon an air cylinder 34 having.its piston rod 35

20 connected to a bracket 36 fixed to a base 37. The
casing 32 is vertically movable by the air cylihder 34
to move the first stopper finger 30 between a lower
operative position and an upper inoperative position.
As shown in Figure 1, upper and lower'adjustable stops

25 38, 39 are supported on the casing 32 for limiting the
tilting movement of the lever 31l. ,Thé lever 31.15

normally urged by a compression spring 40 to turn



5 the stringer chain 11 fed through the apparatus 10 in the direction of
the arrow A (Figure 1) to stop the box 18 with its leading end aligned with
a cutting position in the cutter nmechani sm 26. As the box 18 abuts agai nst

the first

stopper finger 30, the first stopper finger 10 30 is slightly

pushed thereby to cause the lever 31 to be turned counterclockw se agai nst

t he bi as

of the spring 40 until the upper end of the |l ever 31 actuates a

mcroswi tch 41 nounted on the casing 32. The second stopper 29 conpriseg/a
second stopper 15 finger 42 norn&l 'y positioned upstream of the first

stopper fipger 30 in_the feeding direction A The second stopper finger 42
f9eknass 231 66tk £

_is pivotab

r {B49BY%a #3P3¥OL BLBCK 344 tB8uSPEANT0 t he

D ston " ofgoLeaing! BoEyLLRIEh5aguHRL o] QhacibEbheds gomneghed (o 20 the

base 37.

2°1s

he sec stopper

spring 47¢che fﬂfgtaQQpréPefPhﬁQE @bhié3ihntheel§%59$%§89ak9v e pressed

agai nst the upper surface of t

e stringer chain second st opper

finger 42pbsitDynpl et hengdgatathy b¥abiifigabhaCyki BHB bAR 48 Bt ween a
retracted position (Figure 1) and an advanced position (Figure 5). Wen the

seconds stoippestfinger dRais LD £fbé tRroaghedhpoappheBtukt 16Ngages the

-9- trail

i ng end of the box 18. The second stopper finger 42 can be lifted

of f engagemendinecbiomeoft thagarrowahn(Righyenkangooktap 8hé Byki nder 48

supported on the

10

18 with its leading end aligned with a cutting position

in the cutter mechanism 26. As the box 18 abuts against W/
the first stopper finger 30, the first stopper finger

30 is slightly pushed thereby to cause the lever 31 to

be turned counterclockwise against the bias of the

spring 40 until the upper end of the lever 31 actuates -

" a microswitch 41 mounted on the casing 32.

15

20

25

The second stopper 29 comprises a second stopper:
fiﬁger'42 normaiiy-positioned upstream of thé first
.stoppef finger.BO in the feeding direction A. The
second stopper finger 42 is pivotabiy éupported by a
pivot pin 43 on a block 44 coupled to the piston rod of
an air cylinder 45 mqunted on a table 46 connected to-
the base 37. . The second stopper finger 42 is normally
urged by a torsion spring 47 to turn about the pivot
pin 43 in the directiqn to be pressed ag;inst the upper
surface of the stringer chain 11. The second stopper
finger 42 is movable horizontally by the air cylinder
45 between a retracted position (Figure i) and an
advanced position (Figure 5). When the secbnd stopper

finger 42 is in the retracted position, it engages the

.

@



bl ock 44 and acting on the end of the second stopper 5 finger 42 adjacent
to the pivot "pin 43. The cutter nechani sm 26, which is positioned generally
downst ream of the stopper mechanism 25 in the feeding direction A,
conprises a cutter 50 for cutting off the stringer chain 11 and a presser
pad assenbly 51 10 for pressing the stringer chain 11. The cutter 50 is
attached to the |ower end of a slide 52 vertically novable in a housing 53
fastenerto the base 37. The slide 52 is attached at its upper end to a

bl ock 54 nounted on the piston rod ®f-an air cylinder 55 fixed 15 to the
base 37. Therefore, the slide 52 is vertically slidable by the air

cyl i nder 55:rakeing jqrd 52f Hele b 38 of Bieusererd 53EqRPRY HirIShown in
Figure 2) spaced laterally_ fromeach other. The cutter 50 is conposed of a

pair of cuti®rcd RRsl Hetedeolh KRIRISTIRL 0V ERR Fr BYoer R recess
57 which h btan- tially th . W dth that of_ th 18. The tab
46 halsca v?lf %J%I“?%n?rbﬁl% %/’?fi'%fﬁ Z‘gyrﬁw FHd )Ss‘i&ﬂa‘?ﬁf%ii t‘ng O% in ver'?i C:| ©
i t with.thg cut o0, t t 4 fi.ni ti. ition. Th
o1 LInTent Wbk 6 4 SUoola 'UF 1 €'e ST "Rl ggpaES Lion. The
each ot t}gr gﬂ,{?&ngﬁge%%ﬁcémg hed h&étﬁ‘;&eapg pes, 13, 13, respectively. The
IS e

first stbpper Tinger -10- positio between the presser pads 59,

59. The presser pagife St Bk afecH thn 26 IWRRIE RNGOLIEIEned

generally downstream of the stopper mechanism 25 in the
— | feeding direction A, comprises a cutter 50 for cutting
off the stringer chain 11 and a presser pad assembly 51
10 for pressing the stringer chain 11. The cutter 50 is
attﬁched to the lower end of a slide 52 vertically
movable in a housing 53 fastened to the base 37. The
slide 52 is attached at'iﬁs upper end to a block 54
mounted on the piston rod of an air cylinder 55 fixed
15 to fhe base 37. Therefore, the slide 52 is vertically
 slidable by the air cyiinder 55. The slide 52 has a |
\ pair of shoulders 58 (only one shown in Figgre 2)
spaced laterally from each other. The cutter S0 is
composed of a pair of cutter blades 56, 56 spaced.from
20 each other by a central recess 57 which has subtan-
tially the same ﬁidth as that of the box 18. The table
46 has a vertical slot 49 (Fiéures 4A and 4B) defined
therein in vertical alignment with the cutter 50, the
 slot 49 defining a cutting position. The'pressef pa&
25. assembly 51 has a pair of presser pads 59, 59 spaced
from each other for engagement with the stringer tapes

13, 13, respectively. The first stopper finger 30 is




with the rear surface of the cutter 50. The presser pads 59, 59 are fixed
to the lower end of a vertical 5 plate 60 having on its upper end.a pair
of ears 61, 61 engageable with the shoul ders 58, respectively. The verti cal
plate 60 has a pair of vertical holes 62, 62 in which there is partly °
received a pair of conpression springs 63, 63 with their upper ends held
agai nst the 10 |l ower surface of the block 54. The presser pads 59, 59.are
normal |y urged under the forces of the conpression springs 63, 63 to nmaye
downwardly with respect to the cutteri®0- Wien the air cylinder 55 is
actuated, the cutter 50 and the presser pads 59, 59 are noved 15 together
downwar dl y, aoeittHemddogrwssertipadsréfsespaie 597 s39 br ollydt into
engagenment with the stringer tapes 13, 13. As the slide 52 descends
further, theppesssar gads 3D, 3D are held | irnlidable sergagrement the
stringer tapes 13, 13, followed by arrival of the 20 cutter 50 at the
stringer tapadths thes nepx Burfgce R sehfe CuhEe¥ 2 meEMRPERSSST i ncl udes a
feed roller 65 rotatably nmounted on the base 37 and a_presser.ro]ler 66
rotatably no Sy tﬁ% 3 “é?ﬂoi w0 % RO PER YR SR T cyl i nder

67 s orted qQn . the se 37. The, feed and presser_rollgers , - P6

Ioca’tjgg déwn P@fmﬁéf%%‘él%t?rérl%c%?%n? 7 Pt ?ée‘%ﬁ“ﬁ% %Iff e@ﬁaon A.
e e paeRloptd R P EnDYsRosthd AD! fa M dGpeBIGELY O Pehe the sl ide
vertical plate 60 has a pair of vertical holes 62, 62

-

in which there is partly received a pair of compression N

springs 63, 63 with their upper ends held against the

10 lower surface of the block 54. The presser pads 59, 59
are normally urged under the forces of the compression
springs 63, 63 to move downwardly with respect to the
cutter 50. When the air cylinder 55 is actuated, the

'cutter 50 and the presser pads 59, 59 are moved

lS. together downwardly, and then the presser pads 59, 59
are first brought'ihto engagement with the stringer
tapes 13, 13. As the slide 52 descends further, the
presser pads 59, 59 are resiliently pressed against the
stringer tapes 13, 13, followed by arrival of the

20 cutter 50 at the stringer tapes 13, 13 to cut off the
séme. |

The feéd-mechanism 27 includes a feed roller 65

rotatably mounted on the base 37 and a presser roller
66 rotétébly'mounted on the lower end of the piston rod

25 of an'airlcylinder 67 supported on the base 37. The
feed and presser rollers 65, 66 are located downstream

"of the cutter mechanism 26 in the feeding direction A.



the presser roller 66 down against the feed roller 65. As shown in Figure
6, the feed roller 65 is conposed of 5 a pair of coaxial rolls 68, 68
spaced axially fromeach other and coupled to each other by a shaft 69. The
presser roller 66 is conposed of a pair of coaxial rolls 70, 70 spaced
axially fromeach other and coupled to each other by a shaft 71. A guide 72
I s di sposed 10 between the rolls 68, 68 for guiding the boxes 18 and the

i nt er mdehi ng rows of coupling el enents 14. Wen the presser roller 66 is
noved downwardly by the air cylinder 67~tllhard the feed roller 65, the
presser rolls 70, _70 press the stringer tapes 13, 13 against 15 the feed
roll's 68, 68, respttfigrd yollen & hdmivafe bk i sritakiricdr tessi on
through rotation of the feed rolls 68, K 68. Wien the presser roller 66 is

lifted by the ai FWATHES RALFRP Hidfe fastaner ahadn g5l RERSSRA HEi ng
novenent of the stringer chain .l i 0, stopped, agnd.hence fhe stri r

ch\z;i n 1l is relea el:l ahad f[re ecfln%%'l%mg} Pé)gtihq%dgrh%%cqesé c‘cﬁ?ts]rﬁ Irk% by a
signal fromthe fELrOuid G ; e ral | : :

q)gr ation of t hernasfopa_r atrfjgﬁt ﬁ"ﬂ‘ u%oér@\{'r u%}{bgﬁe?%%s% ol ol\;\csg:%%‘?/d’ef
fastener stringery LhiirS fF0RdaaUS! 61180 6810478 I d41 4118, Hikftd L, of

~the arrow A (Figure 3A) by the feed and presser rollers 65, -12- 66. At
this tine, the aigthaf iaidelcovblied ittA@acictther by a shaft 69. The
presser roller 66 is composed of a pair of coaxial
N, - rolls 70, 70 spaced axially from each other and coupled
- to each other by a shaft 71. A guide 72 is disposed
10 between the rolls 68, 68 for guiding the boxes 18 and
‘the intermeshing rows of coupling elements 14. When
the presser roller 66 is moved downwardly by the air
cylinder 67 toward the feed roller 65, the presser
rolls 70, 70 press the stringer tapes 13, 13 against
15 the feed rolls 68, €68, respectively, to feed the
stringer chain 11 under tension through rotation of the
- feed rolls 68, 68. When the presser roller 66 is-
"lifted by the air cylinder 67 away from the feed roller
65, the advancing movement of the-st:inger chain 11 is
20 stopped, and hence the stringer chain 11 is released of
its tension. The air cylinder 67 is controlled by a
signal from the:microswitch 41 to move the presser
'ro;ler 66 upwardly.
Operation of the apparatus thus constructed is
25 as follows: The slide fastener stringer 11 is_
continuously fed under tension in the direction of the

arrow A (Figure 3A) by the feed and presser rollers 65,



to keep the first stopper 28 in the elevated position, and the air cylinder
48 is actuated to lift the second stopper finger 42. When the box 18
reaches the cutting 5 position, it is detected by a sensor (not shown) on
the guide 72, which issues a signal for actuating the air cylinder 34 to

| ower the first stopper finger 30 until it engages the |eading end of the
box 18, as shown in Figure 3B. The box 18 pushes the first stopper finger
10 30 to tilt the lever 31 counterclockw se about the pin 33 as ill ustngked
in Figure 3C. The microswitch 41 is hdwturned on to actuate the air '
cylinder 67 to lift the presser roller 66 away fromthe feed roller 65. The
slide fasteréf. stAt mfers tine, stlppRir oAl tedensdd 15 lpRCEh¥atedsion. At
the same tinme that the first stopper finger 30 is_lowered, the air cylinder
48 is inact inatkaer the | Hirshesterper 28 obpethei adevaredt BofbyEoHownwar dl y

under the resiliency of the spring 47 into en enent .w th the er
surface of tapd tﬁi’}@{@,r ZT)Y]a‘sn‘g?*FbvﬁaHﬂsF?ﬁﬁ?%t%%Qt% the %)gﬁ i%clfjﬁ hes the
first stopper finger_30, the secgnd stopper fipnger_42 fu e nds to
engage agai r%tt°ﬂﬂfg‘ u%’;quersu‘ﬁ aceﬁb?nt'ﬁ%g's ¥ nij@?r?ﬁ"éﬁﬁ f‘égtéﬁgg?lﬁl |y
spaced fromthe traili end 8 t SLd radl

rgl eased,5 2 PO S 4 s’?‘gs %p%%e#?%%gﬁ% ?%mnégégnﬁgciﬁtﬂggroéhgﬁ§orce of
the compr essf aopyj NGk 05 S8 PACK: §HEL Dedr 18ctidatng! entraiting end

engages the *second st opper
cylinder 34 to lower the first stopper finger 30 until
it enéageé the leading end of the box 18, as shown in G
Figure 3B. The box 18 pushes the first stopper finger
10 30 to tilt the lever 31 counterclockwise about the pin
33 as illuStratea'in Figure 3C. The microswitch 41 is
now turned on to actuate the air cylinder 67 to lift
the presser roller 66 away from the feed roller 65.
- The slide fastener stringer 11 is stopped and released
15 of the tension. At the same time that the first
stopper finger 30 is lowered, the air cylinder 48 is
inactivated to allow the second stopper finger 42 to
move dowﬁwardly under the resiliency of the spring 47
~into énéagement with the upper surface of the box 18,
20 as shown in Figure-3B.-.As the box 18 pushes the:first
stopper finger 30, the second stopper finger 42 further
deécends to engage against the upper surface of the
stringer 11 and is temporarily spaced from the trailing
end of the box 18; "When the stringer 11 is released,
25 the fifst'stopper'finger"BO is moved back under the

force.of the"cbmpression spring 40 to move back the box

18 until'its'trailing'end engages the second stopper



~

flnger 42, as shown in Figure 3D. At this time, the first stopper finger 30
engages the Ieadlng end of the box 18. Therefore, the box 18 is clanped '
between thke first and second stopper fingers 30, 42 as shown in 5 Figure 7
to position the elenent-free portion 15 accurately in alignnent with the
cutting position. Thereafter, the air cylinder 55 is actuated to nove the
presser \pads 59, 59 downwardly into engagenent with the stringer tapes 13,
13, respectively, as shown in Figure 10 Then, the cutter 50 is noved
further downwardly through the stringerlﬁapes 13, 13 |nto the slot 49 to

cut off the Strk@%?%rCQQ'”EélshB%B an bq%héld§%| s§%a tﬁk@detggstener

al ong the transver liné as shown i I gures

After the stri n@@.&'s%h%'t'%p%ﬂerhiin%Qn 39e¢RigRgest l%ealleaewgmé% OF ithe
actuated to | ower the presser roller 66 toward the feed roller 65 for

di schargi ng t hepggvagsed Thiedefbael,enne baxt e disr edampadobetivecar tdw A. The
cutter 50 and the first stopper finger 30 are noved 20 wupwardly. The

second stopper Ffiipger a4d isecondedtoppelre fdnyeetsi 310,042t hs shoew Anby t he
air cylinder 45 toward the feed and presser rollers 65, 66 for thereby
advanci ng the b&igb8ei 7 &bupweitiagathset eiementaifirergpentiioheddof. The
portions of the stringer tapes 13, 13 25 which |lie downstream of the box
18 are then grlps@@rbé?AWenntHélgeaén&nalpheSQQrcuethegsp&&;tﬁen so that

the stringer chain 11 can now be fed by the feed and
Thereafter, the air cylinder 55 is actuated to move the

— | presser pads 59, 59 downwardly into engagement with the
stringer tapés 13, 13, respectively, as shown in Figure

10 7. Then, the cutter 50 is moved further downwardly
through the stringer tapes 13, 13 into.the slot 49 to
cut off the stringer chain 1l into an individual
separable slide fastener along the transverse line 20,
as shown in Figures 4B and 7.

lS. After the stringer chain 11 has begn severed,
the air cylinder 67 is actuated to lower the presser
roller 66 toward the feed roller 65 for discharging the
severed slide fastener in the direction of the arrow A.
The cutter 50 and the first stopper fingér 30 are moved

20 upwardly. The second stopper finger 42 is moved in the
direction of the arrow A by the air cylinder 45 toward
the feed and presser rollers 65, 66 for thereby -
advancing the box 18'in abutment against the trailing
end thereof. The portions of the stringer tapes 13, 13

25 which lie downstream of'the box 18 ére then gripped
between the feed and presser rollers 65, 66, so that

the stringer chain 11 can now be fed by the feed and



-14 - presser rollers 65, 66. The aforesaid cycle of operation is repeated
to cut off the elongate slide fastener stringer chain 11 into successive

i ndi vi dual separable slide fasteners. 5 10 15 20 25 - 15 - CLAIMS: - 1. A
met hod of cutting off an elongate separable slide fastener chain into ~

i ndi vi dual separable slide fasteners, the slide fastener chain having a
~plurality of longitudinally spaced el enent-free portions with pin-receptdve
boxes supported respectively thereon, said nmethod conprising the steps igf:
(a) feeding the slide fastener chainldnder tension in one direction; 10

(b) engaging the Ieading end of agne of the boxes to stop the slide fastener
chain for rePESSPRY TR&EISFSIEFabPeneFhenatrremaid avals @f (c) engaging

the traili d_of. i,d b to th b I id f
bosi t1 on ng PRE-aFial 18 FReplad: Lo a0k okeq By eraats; ShHde! ! e
fastener Chafgs@858§ssgggnger chain 11 into successive individual

separable slide fasteners.
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“of the el ement-free portions adjacent to the | eadimg end of said one box.

2. A nethod of cutting off an el ongate separabl e ' tiggner chain
into individual separable slide fasteners, the sU%{”ﬁMﬂHhmHml n havi ng
a plurality.of longitudinally spaced el ement-fre€s nons wst h* _

pi n-receptive boxes supported respectively thereon, said nmethod conpri sing

the steps of: 25 (a) feeding the slide fastener chain under tension
“in one*direction with a pair of feed and presser rollers as they coact with
each ot her; 16 - (b) positioning a figst stopper nenber in engagenent

with the | eading end of one of the boxes; (c) noving the feed and presser
rollers rel ati EeRiMgut of coacting relation to stop the slide fastener
chain for releasing 5 the slide fastener chain of its tension; (d
positioning a second skoppdrethadhaf iqutdripgafihtanialeongate r%ﬁgéﬂﬁgbé‘ud of
sai d one box for thereby clanping said one box between the first and second
st opper nenber SRl {agtengs hal et NFosiduale sarar R Fde chain to
leading end of RIS Dte B IAedARRF T GH 1y T A B A E i ied ang
o engageneis Bf T T s e fash & it THE e oL i el o em
one box. pin-receptive boxes supported respectively thereon,
said method comprising the steps of:
— o -~ (a) feeding the slide fastener chain under
tension in one direction;
' 10 (b) engaging the leading end of one of the boxes
to stop the slide fastener chain for releasing the
slide fastener chain of its tension;
(c) engaging the trailing'end of said one box to
thereby clamp said one box for positioning the slide
15 £fastener chain; and
(d) severing the slide fastener chain across one
‘of the element-free portions adjacent to the leading
end of said one box.
2. A method of cutting off an elongate separable
20 slide fasteﬁer chain into individual separable slide
fasteners, the slide fastener chain having a plurality
of longitﬁdinally spaced element-free portions with
pin-receptive boxes supported respectively thereon,
said method comprising the steps of:
25 (a) feeding the slide fastener chain under

tension in one direction with a pair of feed and

presser rollers as they coaét with each other;



4. A thimz or 3, including the step of, after the
slide fastener chaj “een severed, noving the second stopper menber in
sai d one Yﬁh‘ said one box toward the feed and presser rollers
unti | theg‘ sast"ener chain is ggaged by the feed and presser
rollers Acmet hod according to claim 3 or 4, wherein each stopper
menber is in the formof a finger. 6. An apparatus for cutting off an. ~
el ongate separabl e slide fastener chain into individual separable slide &#
fasteners, 25 tHe)spddieidAngenarirehaitaphay mBebed Rh @r@la%érbén@fulth :

| ongi t udi nal | y spaced el enent - -17- free portions with pin-receptive
boxes support ete rizapitad ienel of bheroefothe ®akesappar at us conpri si ng: (a) a feed
mechani sm for feeding the slide fastener chain under tension in one
direction; (b) a dedpperingeitizafieerredd qresser upilersareistifelyapdt f eed

mechani smin said one direction for stopping the slide fastener chain in
cooper at i on wef reaggt &g é@@?ﬁ@@h'@ﬁn%ﬁ? fé"&l sl ideofprtene® chabn Jierhesdieaging first .
st opper for engagi tp | eadi n ne_of the 10 boxes and a second

st opper f8r eﬁg 1&8 [pSteneq chad 8 d”t?f &% "bne box, said feed mechani sm

b | t st st th the | eadi d
of 9510 one hox f &) TR Hrh PEPRRS Y BBt FSOEEN chai n of 1 s

tension; and with the trailing end of said one box for thereby clamping

said one box between the first and second stopper members; and
(e) moving a cutter across the slide fastener chain to o/
10 sever the same across one of the element-free portions adjacent
to the leading end of said one box.

3. A methqd according to claim 2, the feed and presser
rollers being moved relatively out of coacting relation in
response to engagement of the first stopper member with the

15 leading end of said one box.
4. A method according to claim 2 or 3, including the
| step of, after the slide fastener chain has been severed, moving
the second stopper member in said one direction to push said-
one box toward the feed and presser rollers until the slide
20 fastener chain is engaged by the feed and presser rollers.

5. A method according to claim 2, 3 or 4, wherein each'
stopper member is in the form of a finger.

6. An apparatus for cutting off an elongate separable
slide fastener chain into individual separable slide fasteners,

25 the slide fastener chain-having a plurality of longitudinally

spaced element-



15 - (c) a cutter mechani sm di sposed between said feed nmechani sm-and
sai d stopper *nechani smfor severing said slide fastener chain across one of

YMe el enent- free portions adjacent to the |leading e ““ﬂ“‘ﬂﬂ“ﬂﬂlﬁlj‘ﬁx 20
7. An_apparatus according to claim®6, said first stoB
stopper nenber (the "first" stopper nenber) for engagi*ng®the I"eadi ng end of
said\QQS box and an air cylinder for noving said first stopper nenber
e

bet weer™an operative position to engage the |eading end of said one box and
25 an i noperative position to disengagb:W46h1the | eadi ng end of said one

box. An appar at accordi.ng to.clhaimy7, said.first st opper. further

I ncl udi ngpg I evﬁeteo B c"r?%ssa%d'%ﬁ rps‘,"tn—srte(fﬁ? Y %&esl Ssurp%%er&ecgnd a casing
in which said | IS ;R | un ' Il CYA r:ej.n
operatively con%\eé%?g tl(%le\s'l}g} ?’%&rg&d ts%qd %?Jp%-l%&.us %r‘#“%ppeasflg}%ldsgaccor di ng

to claim7 or 8 whereinRa3aiad fleleldS methARI®m 'f%'ib]?reé righ ttézlée 199w of a

finger. 10. An apparatus according to any one of clalns to 9, said second

st opper conpri SifAgtaneiroRBAL NIRRT (idheionedaGnesidipeast itatber) for
engaging the trailing end of said one box 10 and an air cylinder for
angul arly novi ng sai d S&dord ssoppesr mechiaaeri simtdd spodedutapst raagagdnent with
the trailingS%nd of said one box. 11. An apparatus according to claim 10,
further includi $@idn fgedi meghanisny idy|saideoneodipeatiensfiar FEePrdnsk opper
member the slide fastener chain in cooperation with said feed
\_ mechanism, said stopper mechanism'having a first
stépper'for engaging the leading end of one of the
10 boxes and a second stopper for engaging the trailing
end of said one on, said feed mechanism being
responsive to engagement of said first stopper with the
leading end bf said one box for stopping and releasing
*. the slide fastener chain of its tensidn; and
15 (c) a cutter mechanism disposed between said
feed mechanism and said.stopper mechanism for sevgring
said slide fastener chain across one of the element-
free portions adjacent to the leading end of said one
box. |
20 7. An apparatus according to claim B, said first stopper
comprising a stopper member (the "first" stopper member) for engaging
the leading end of said one box and an air cylinder for
moving said first stopper ﬁembe; between an operative
position to engage the leading end of said one box and
25 an inoperative position to disengage from thé leading

end of said one box.

8. An apparatus according to claim 7, said first



15 said feed nmechanism 12. An apparatus according v
to claim10 or 11 ein said second stopper nenber is in the formof a :
fi nge(r:mmu“m‘r!!ﬂﬂ ﬂ%‘@s according to any one of claims 6 to 12 wherein >,
sai d onprises a cutter for severing 20 the slide

“fastenel chain, a presser pad assenbry'&esiliently coupled to said cutter~.

for pressing the slide fastener chain in advance of severance of said.slile
fastener chain by said cutter, and an air cylinder for noving said cuttige—

to sever theS§PRREE furinERetncdH@ing. aokpver to which sajd fdrRbtepPPetut ti ng of f

I te separabl e.slide fastener. chain into, jndividual, separable slide
?gsfegggg suB’E‘ﬁ%ﬁﬁ 3l fi’x’/‘elas YR AP Wit 'Iﬂhlrclgf E?’élnég‘l’%/ro larﬁf"%gélyl ust r at ed

' h ' dr.am ! b Lall : - i bed
wth ref or onteis® HEIOT ier P aBR BB BN ShAREER ik B ns.

casing. S

5 - 9. An apparatus according to claim 7 or 8 wherein said
First stoppet member is in the form of a finger.

10. An apparatus_according-td any one of claims 6 to
9,.said second stopper comprising a stoppér member (the "second"
stopper meﬁber) for engaging the trailing end of said one box W,

10 and an air cylinder for angularly moving said second stopper
member intd and out of engagement with the tréil;ng end. of
said one box. |
11. An apparatus according to claim 10, further including
.an additional'air cylinder for moving said second stopper member
15 toward and away from said feed mechanism.
| 12. An abparatus according to claim 10 or 11 wherein
éaid second stopper member is in the form of a finger.
13. An apparatus according to anQIOhe'of claims 6 to
12 wherein said cutter mechanism comprises a cutter for severing
20 the slide fastener chain, a presser pad assembly resiliently
- coupled to said cutter for pressing the slide fastener chain
in advance of severance of said slide fastener chain by said
cutter, and an air cylinder for moving said cutter to seuer.
the:slide fastener chain.

“25 14, A method'of cutting of f an elongate separable slide
fastener chain into individual separable siide-fasteners substantially
as desbribed with reference to and as illustrated in the accompanying
dféwingé." |

15. An apparatus substantially as described with reference

30 to and as illustrated in the accompanying drawings.




