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"APPARATUS FOR FI NI SHI NG SLI DE FASTENER CHAI N' W TH REI NFORCI NG STRI P The #
present invention relates to an apparatus for finishing an el ongate sl i
Jfagtener chain having reinforcing strips or webs postioned at regul ar
i@gykvals thereal ong, and nore particularly to an 5 apparatus for cutting
‘oM excessive or unnecessary portions fromreinforcing strips of synthetic
resin filmwhich are attached to an elongate slide fastener chain at

| ongi tudi nally spaced intervals across el enent-free gaps or spaces of-the
chain,” in the 10 process of manufacturing separable slide fasteners having
di sengageabl e pin and box connectors nmounted at ends thereof. Separable
slide fasteners have a box on an end of one slide fastener stringer and a
pin on an end of 15 the opposite or conpanion slide fastener stringer, the
pin being renovably inserted in the box for conbining the stringers -
together. Such separable slide fasteners are manufactured from an el ongate
slide fastener chain conposed of a pair of slide fastener stringers coupled
-2- together by a pair of intermeshing rgws of coupling elenments. The slide
fastener chain has a plurality of reianﬁCth strips or webs attached to

the stringer tapes across E|EKEBPR%&%? g@&gg*ﬁf§§5m§_located at 5 regul ar
sIidée ta

I ntervals along the chain. The stéener
SLIDE FASTENER CHAIN WITH REINFORCING STRIP

The present invention relates to an apparatus
for finishing an elongﬁte slide fastener chain having
reinforcing strips or webs postioned at regular
intervals therealong, and more particularly to an

5 apparatué fdr cutting off excessive or unnecessary
portioﬁ# from feinforcing strips of synthetic resin
film which are attached to an elongate slide fastener
chain at longitudinally spaced intervals across
elemént-free gaps or spaces of the chain, in the

10 érocess of_manufacturing separabie slide fasteners
having diséngageable pin and box connectors mounted at
~ends thereof. .

Separable élide fasteners have a box on an end
ofaone_slide fastener striﬁge: and a pin on an end of

15 ‘the.opposite or companion slide f;stener stringer, the
pin being removably_inserted in the box fér combining

- the stringers together. Such separable slide fasteners
éfe manufactured from an_eigngate slide fastener chain

composed.of a pair of slide fastener stringers coupled



chain is cut off successively across the reinforcing strips to produce

=Rdi vi dual slide fastener lengths. It has been customary practice to trim
f%ggh of the reinforcing strips by renoving excessive portions 10 therefrgj}’

store the slide fastener chain is severed into the independent slide o/

fastener |engths. Conventional arrangenments for cutting off excessive
portions froma reinforcing strip arg di scl osed in Japanese Lai d- Open

Pat ent Publication No. 55-118705- and 15 Japanese Pat ent Publication No.

56- 52561, f @é@ggée Thendi $Ches RNt i<al |y novabl e
cutter puncﬁé?or sevekr)ilrng ?ﬁ?rg?n?gfﬁ‘?\%@gﬁﬁ% r\?\)hv{bf“ﬁ ﬁ:ed%sioﬂg%te f ast ener
chain is posiideheds On Bhél aligePEactenerf 2BRinSiHYE d L EtdlNgerot apes are
normal Iy 20 of woven or knit fabric, they can easily be varied

di nensi onal | ye iiedrsifnigt shedpsr okenebenattatihede ey ehd et f asgeaner chain
tends to be displaced to bring the reinforcing strip out of alignnent with
the cutter prapds ASrasscelbmenthéreengapis oralspaoes diocatewdeatl5 failed to
trimthe reinforcing strip accurately, or have been |iable to | eave an
undesi r edg stréguaecinterualshatbngetpe theinast dher sliidefastener 3-

i nterconnected. The present invention seeks to provide an apparatus for
finishing a chatle iasteneoffhahacesshvedyntaroissg téier inesinfidreciappar at us
havi ng neans for '

strips to produce individual slide fastener lengths.

It has been customary practiée to trim each of N
the reinforcing strips by removing excessive portions
10 theréfrom before the slide fastener chain is severed
into the independent slide fastener léngths.
Conventional ar;angemehts for cutting off excessive
portions from a reinforcing strip aie disclosed in
Japanese Laid-Open Patent Publication No. 55-118705 and
15 Japanese Patent Publication No. 56-52561, for example.
‘The disclosed arrangements haﬁe a vertically movable
cutter punch for seVering"the reinforcing strip while W
the elongaté fastener chain is positioned on a flat
suppbrt surface. Since the stringer tapes are normally
20 of woven or knit fabric, they can easily be wvaried
dimensionally when stretched or tensidned. Therefore,
the fastener chain tends to be displaced to bring the
reinforcing strip out of alignment with the cuﬁter
punch. As a result, the conventional apéaratus have
25 failed to trim the reinforcing strip accurately, or
have been liable to leave an undesired strip piece

uncut which keeps the fastener stringers



5 accurately cutting off undesirabl e excessive portions fromthe -
reinforcing strips. According to the present invention, there is providegs
an._apparatus for finishing a slide fastener chain conposed of a pair of [f
sl(ide fastener, stringers 10 having coupling element rows and a reinforc
strip attached to the slide fastener stringers transversely across an
el enent-free space and including a cgnyqu- excessive portion lying in the
~elenment-free space adjacent to endnost ‘coupling elenments of the coupling 15
el ement rows, ' conprising: neans defining a feed path al ong
whi ch the slidgﬁ#gg?gﬁg%égﬁgfn can be fed; a chain guide unit including
means partly defini ngrpal @re8e@dtPantentdich GriNs MY Srdtfide | &gl uding a
sensor for detecting the reinforcing strip 20 and a stop novabl e
transversely igppasatdsl €8¢ BahishingeaPFISRd ELHAdd WhHfn Sdieh
reinforcing strip by said sensor, said stop including steps for engagi ng
-sai d endnost Ceamh'fagceh?rrel&&-&psr,'e%lhectdpgdrsatds) HdwWihg ansans | fer f ast ener
chain; a cutter unit including a cutter 25 novable transversely into said
feed path fgr guturagedyf caritd ngerfifahndesriysble pdeswide opostions:
reinforcing strip in response. to engagenent of said " -4- steps with
sai d endnost cbuphi hheekedafiosciagd skrigs. of pressure pads di sposed one on
each side of said '

According to the present invention, there is
k,) provided an apparatus for finishing a slide fastener
| chain composedlof a pair_qf slide fasteher stringers
16 having coupiidg element rows and a reinforcing strip
attached to the slide_fastener stringers transversely
across an element—free space and including a central-
excessive porﬁion lying in.the element-free space
aéjacent to endmost coupling elements of the coupling
15 element rows, said appératus comprising: means
defining a feed path along which the slide fastener
| chain can be fed; a chain_guide unit including means
partly_defining said feed path, said chain.gﬁide unit -
including a sensor for detecting the reinfdrcing strip
20 and a stop movable transversely into said feed path in
response to detection of said reinforcing strip by said
sensor, said stop including steps for engaging said
endmost coupling_elements; respectively, to stop said
slide fastener chain; a cutter unit including a'cutter
25 movable transversely into said feed path for cutting

off said central excessive portion from said

reinforcing strip in response to engagement of said



cutter for resiliently holding said slide fastener stringers in advance of
T cutting of said central 5 excessive portion by said cutter; and a chain

f€ed path for resiliently holding said slide fastener chain in- response %42
engagenent of said steps with said endnost coupling el enents, and a presser
10 roller novable transversely into said feed path for tensioning said
slide fastener chainin tined relatid to said presser griper to forcibly

ress said endnost c¢oupling el enents agai.nst sajd steps ereby, said
et or oi ng SERPS BLRADEALE. GRARER) SOUBL it s LTEReS, 28D et BRbE ea d
cutter. Many_ ot her advantages .and features of the present_ipvention wll
becone nanif%gtpf8sFH5§e99§Fsggsﬁ9% A% qﬂx) éhﬂﬁ+1 r%?e?%ﬁ e to the

detail ed descr%?%%2?022%8%3§§%¥ﬁ$ﬁ§%mwd¥ﬁ§i§§¥ éiiége¥%§¥@né '20 which a

preferred sttt orpora e princrplrés of the present

vent on s ghouRRY U8 el Sl U SRATRL e 4G Cadutfag *1C°

el evational VIiew an appar a _ n el ongate"s e fastener
duttdss

gﬁofma: 2 ¥:V: ;%r({égﬁgggécbggtékghr | ?‘T’E:igj; verti c?ﬁ cross-sectional view of a
unit including a presser gripper movable transversely '
into said feed path for resiliently holding said slide \
fastener chain in response to engagement of said steps \*j

with said endmost coupling elements, and a presser.

10 roller movable transversely into éaid feed path for

tensioning said slide faétener ch;in in timed relation
to said presser griper to forcibly press said endmost
éoupling elements against said steps, whereby said
reinforcing stfip can be accurately positioned with

15 respect to said cutter.

Many other advantages and features of the

RS oner unit including a presser gripper novable transversely into saigs *

o A Mg Hehbeogpparat us

present invention will become manifest to those versed N

in the art upon making reference to the detailed -
description and the accompanying sheets of drawings in
720 which a preferfed structural émbodiment incorporating
the principies of the present invention is shown by way
of illustrative example.
Figure 1 is a side elevational view of an
apparatus for finishing an elongate slide fastener
25 chain with reinforcing strips;
Figure 2 is a plan view of the apparatus shown

in Figure 1;



cross-sectional view of the chain guide unit, showing a stop operating 5 ¢
ﬁeqhanlsn1thereof Figure 5 is an enl arged fragnentary per spective view
tHe Xhain guide unit; Figure 6 is an enlarged fragnentary perspective vie
of & stop of the cﬁaln guide unit; 10 Figure 7 is a cross-sectiona
- view taken along line VII - VII of Figwe 3, illustrating upper and | ower
gui de nmenbers; Figure 8 is a vieM/siniIar to Figure 7, show ng the sensor

and the upper and | ongis it IMErRY G 15 94 6- 8Ost LbRRSCyIBEN0R

reinforcing strip has r e chaln gui de unit ure IS an enFarged

verti cal crosscﬁgghlgﬁqbevuﬁqgﬁ gﬂgﬁfﬂg?&légﬁég%L%“éreébOMAng t he manner

in which the stop opérates igure-10 is an enfarged

cross-sectional view tralgRiredl NG |d RRertical UrdsgusectioflDWawt Be stop,
t he | ower gui de nenber, and the relnforC|ng strip; Figure 11 is a view

chain guide unit, showing a sensor thereof; Figure 4 is a verti cal
Q

simlar to Figghe il lgtideatunia mg] 4 heropvepegatiingmenber, and a
25 portion of the slide fastener chaln whi is free froma reinforcing
strip; Figuse héchandsmerthargess cross-sectional view - 6-

Figure 5 is an enlarged fragﬁentary perspective
view of the chain guide unit;
Ky/ | ‘Figure 6 is an enlarged fragmentary perspective
- view of a.stop of the chain guide unit;
io Figure 7 is a cross—-sectional view taken-albng
line VII - VII of Figure 3, illustrating upper and
lower_guide members;
Figure 8 is a view similar to Figure 7, showing
the sensor and the upper and lower guide members which-
15 are positioned when a reinforcing strip has reached the
chain guide unit; |
Figure 9 is an ehlargeq vertical cross-sectional
view of the chain guide unit, showing the manner in -
whiéh the stop opeﬁates; |
20 _ Figure 10 is an enlarged cross-sectional view
taken along line X - X of Figure 4, showing the stop;
the lower guide mémber, and the reinforcing strip;
Figure 11 is a view similar to figure 10,
illusirating the stop, the lower guide member, and a
25 éortion of the slide fastener chain which is free from
a reinforcing strip;

Figure 12 is an enlarged cross-sectional view



ken along line XIl - XIl of Figure 4, showi ng the stop, the |ower guide
fber, and the reinforcing strip, Figure 13 is a vertical cross-sectional
uLpﬁg 5 partly in side elevation, of the chain guide unit, showing the %
St opper, the lower guide nenber, and the slide fastener chain;:Figure 14\@&
aviewsimlar to Figure 13, with the slide fastener chain shown as being
slightly fed 10 along fromthe position of Figure 13; Figure 15 is an

enl arged side el evational view, paFtﬁy'but away, of a cutter unit of the

apparatus; Figure 16 is an enlarged rspect,ive view qQf a punch pl ate of
the cutter u‘hglf‘?nl?afong ilmeF?(grﬁré' &i §%a I8ES Jed %’é’s‘?%etcli?onal vi ew
taken al ong |jne [ 1 5 XVLI of -Fiqure 15, s .ng the position of the
parts prior ?‘b"%u?ﬁ‘ﬁgl@f’?rag}léfiﬁf g?ﬁ‘?’ﬁ&’stalnilag%ﬁggﬁﬁ@ Fh view sinilar
to Figure 17, 20 showi ng the position of the parts at the time of cutting
of f the rein?%ﬁ%?hg strip; Figure 19 is an enlarged side el evational view,
part|y broken avay, pphyfechal Bs! §19600%Ea 1" el IABAARRAIR Wiy SNOW NG L he
R . +35 _ i gure 2 f

i noperative position ereo I's ‘an enl arged side

el evational wigw, PAEtLiyalr 0kepaeyey, 8k the chdlil LWLt as it is

act uat ed; |
showing the stopper, the lower guide member, and the

slide fastener chain;
Figuré-l4 is a view similar to Figure 13, with
the slide fastener chain shown as being slightly fed

10 along from the position of Figure 13;

Figure 15 is an enlarged side elevational view,
partly cut away, of a cutter unit of the apparatus;

Figure 16 is an enlarged perspective view of a
punch plate of the cutter unit;

15 Figure 17 is an enlarged cross-~sectional view
taken along line XVII - XVII of Figure 15, showing the
position of the parts prior to cutting off a -’
reinforcing strip; -

Figure 18 is a view similar to Figure 17,

20 showing the position of the parts at the time of
cutting off the reinfércing strip;

Figure 19 is an enlarged side elevationél view,
partly broken away, of a chain tensioner unit of the
apparatus, showing the inoperative position thereof;

25 Figure 20 is an enlaréed sidé elevational view,
partly broken away, of the chain tensioner unit as it

is actuated:



-7- Figure 21 is a plan view of a separable slide fastener; Figure 22
fragnentary .pl an view of an elongate slide fastener chain haV|ng

rejRforcing strips 5 spaced at |ongitudinal intervals, show ng the mann

[ ich the relnforC|ng strips are successively trlnned Figure 23 is an
enlarged cross-secfional view taken along line XXIIl - XXIII of Figure
Figure 24 is an enl arged cross- sectlonﬁt view 10 taken along |ine XXV

XXI'V of Figure 22; Figure 25 is a frag

slide fastener chaln

L P LS S SR e B8 g

i nterval s,

' succeSS|ver tr 5 and Figure 26 is an enlarged fragnentary pian
2Fee

view of a portio e slide fastener éhain where a reinforcing strip-is

attached. The prlnm|ﬂ¢¥§dyetf§af§e§e€g n pBaR ¢DeRbE ayl arly

useful when enbodi ed in an appar at us
fastener chain Niddydtdl 101dd NEh Stdnds @rpam%aﬂuhenséiaébaelmgnheﬁ.—\iglss

nls ng an elongate slide

t he apparatus being generally indicated by the reference nuneral 10 In

Figures 1 a

in detail ,

C

10

15

20

25

22;

ntary plan view of another elongate

Zpated at londiiWdid#l dpsestvalg, t SRowiAgSbhegmapparatins 10
a separabl e slide fastener and the manner in which reinforci

strips are applWwhde¢h ahenddinfomsimn strips are successively trimmed;

Figure 23 is an enlarged cross-sectional view
taken elong line XXIII - XXIII of Figure 22;

Figure 24 is an enlarged cress-sectional'view'
taken along line XXIV -~ XXIV of Figure 22;

Figure 25 is a fragmentary plan view of another

elongate slide fastener chain having reinforcing strips

spaced at longitudinal intervals, showing the manner in
which the reinforcing strips are successively trimmed;
and

Figure 26 is an enlarged fragmentary plan view

- of a portion of the slide fastener chain where a

reinforcing strip is attached.

The principlee of the present invention are
particularly useful when embodied in an epparatus for
finishing an elongate slide fastener chain with
reinforcing strips spaced at longitudinal intervals,
the apparatud being generally indicated by the
reference numeral 10 in Figures 1 and 2. |

R Prior to describing the finishing apparatus 10
in detail, a separable slide fastener and the manner in

which reinforcing strlps are applied to and trimmed on

1 4

ng



- an elongate slide fastener chain will first be described wth reference

"Frgures 21 through 26. Figure 21 shows a separable slide fastener A

nposed of a pair of slide fastener stringers F having 5 " two.internmeshj#g "
fows B of coupling elements nounted on the confronting edges of & pair oﬁﬁf
stringer tapes E of woven or knit fabric, the rows B of coupling elenents
bei ng engageabl e and di sengageabl e by a slider Z slidable therealong. A
box GL is attached to an end of 10~ &he of the stringers F, and a pin & is
attached to an end of the_qther stringer F, the pin G2 being renovably
inserted in ameehongate $bide fpst CR3d te i larfd THevR®it t hem from
bei ng unravell ed, ,a reinforci strip.or web D of_ thernoplastic synthetic
resin film i@e‘W&é}ae@SW‘EheéEEg&e"Fﬁet?t gy s 6?g}est%'li° é#'l de fastener

22) having a pair oFMRFFnaLr SPaHBe oL PR S 1S AATNTREF dhoment s o
rounted el sofo 108 3k HophER 1o FIANAGA A0 et B a4y O
(oL o 009 808 EobkAeiafl EolSO8 7 REEALE, A Wasifd® Shork |
20 ur o5 2 oEbLESALIEl) hadd BEOW SRE nbtingeioed £l |
cutters J, Keoba®Yor knit fabric, the rows B of coupling elements
being engageable and'disengageable by a slider 2
slidable therealong. A box Gl is attached to an end of
10 one of the stringers F, and a pin G2 is attached to an
end of the Other stringer F,'the pin G2 being removably
inserted in the box Gl. To stiffen the tape ends and
prevent them from being unravelled, a reinforcing strip
or web D of thefmoplastic synthetic resin film is fixed
15 to each of the stringer tapes E.
The slide fastener stringers F can be produced
from an elongate slide fastener chain C (Figure 22) N
having a pair of stringer tapes E with rows B of g
coupling elements mounted ﬁhereon.' The slide fastener
20 chain C also has a plurality of element-free gaps or
spaces H spacéd at ;ongitudinal intervals. a
reinforcing strip D-is cut off from an elongate
reinforcing strip blank I and fﬁsed to the tapes E
across one of the elemenﬁ-free gaps H as shown in
25 Figure 22 aﬁ (I) and (II) and Figures 23 and 24. Theh,
as shown in Figure 22’'at (III) and Figure 24, the

reinforcing strip D is trimmed by cutters J, K, L by



Bl

. _
-9- cutting off a central excessive portion M and side excessive portions -
N, 0 along lines L1 through L4. The slide fastener chain Cis finally GEEPLJ‘
sevegred transversely along line L5 as shown at (1V) in Figure 22 to priagi

ar{ i’ndi vidual sl'ide fastener length. Figure 25 shows another slide fasterier
chatfn C having .reinforcing strips P of a different shape which are cut off
froman elongate reinforcing strip blank I'. Each of the reinforcing strips
P has no.- side 10 excessive portions'ané s trimmed only by cutting off a

central excessive gortigg C%mﬁth a Eutter R, As illystrated in Figure 26,
the central excedsFiRI potfi IncRPRR2LaexcRESiNE PAE1RPNY ARy A AR the

Ceupaat vely. oPSeRFIS el i HaBt B B B 0
. e : el udi W _

33&{3{ ot :éFSt 5 o s%;%?%f%g%ﬁ%géﬁ: fhathPond *E?Flﬁtﬁ%e%s%% 5 %%@%:%ovt%es?e.‘ﬁ%

As di : Lot d- Y Y ' ' y

Japancse patent> BBy CaiT oRoNpe SHOBSEY, (VAR BigRe b2 v BT,

to trinlthelwﬂéﬁcqﬁapgi&é%ipsfggg ?Q%gggﬁrtﬁgnﬁkth fastener chain C on a

flat supportssur ace and cutting o e central excessive portion M and
the side excessive porgpig §e“b50sﬁb%§ 8nbYhk®’ sR4BeN fastheruidimwrch is

vertically aligned with the edge Wo
' having reinforcing strips P of a different shape which
k,; _are cut off from an elongate reinforcing strip blank
I'. . Each of the reinforcing strips P has no side

10 excessive portions and is trimmed only by cutting off a
central excessive portion Q with a cutter R.

As illustrated in Figufe 26, the central
excessive portion M has a recessed edge W held against
the endmost coupling elements U, V-of individual

15 coupling element rows S, T, respectively, of a unit
léength. When trimming the reinforcing strip D, the
entire cen;rél excessive portion M inciuding the edge W
has to be cut off completely to separate the slide d
fastener strinéers from_each other.

20 As disclosed iq Japanese Laid-Open Patent
Publication No. 55-118705 and Japanese Patent
Publication No. 56-52561, it has been conventionai

~practice to trim the reinforcing strip D by holding the
slide fastener chain3C on a flat support surface and

25 cutting off the central excessive portion M and the

- side excessive portions N, O with a cutter punch. The

cutter punch is vertically aligned with the edge W of

e



O - the central excessive portion M by neans of a positioning device.
yever, the reinforcing strip Dis positioned sinply by stopping the slide
ner chain C on the flat support surface. 5 - The stringer tapes’
-"are normal Iy made of woven or knit fabric, and hence are eas+Iy subj ec

to di mensi onal changes due to the stretchlng of the fabric fibers and
variations in the tension of - the stringer tapes E. In the conventi onal
arrangenents, the edge W10 of the™ ral excessive portion Mtends to be
di spl aced such that the cutter punch cuts |nto t he cen excessive :
portion M at @ep%gpFFBﬁ %xcﬁ§§&ﬁﬁgEQQE%QQMM 4§k%£p?ece Y adj acent to
t he endnopst cou The reS|duaI bridge:like 1ece 15Y

ele
keeps the sl?ﬁ%f?hggéﬂﬂrHEYFFﬁger§°wﬁW@Fboﬁﬂ§x§§fn kﬂ%s%
obstruction jn sucg SSIV roc t eps for. producjn rable slide
fasteners. THe ¥PHT h?ﬂﬁ gbﬂ? y1(§ 88’&?’& ﬁé'p lﬁ'jee ;gjfr ¥ nvention
wi |l now be %%SCFI ed | homn in Figures 1 and 2,
n

the finishi %b%a a?ﬂsgaﬁ %ﬁﬁ#UEEEPQrSaEEIfA%EHd a horizontal feed path 12
defi ned above the bag W%%rgﬁge;:h agggs%g%r%f é'%r}}aﬂﬁ’t fn’?hé enoefr T‘(F:fga?lrpn%ghymntgh

reinforcifg strips or ace | ongrtudi erva

25 appratus g kﬁﬁsfﬁﬂhé' ! )ﬁnﬁoﬁgﬂ%%da‘}fe a1l Q&Bf&:é‘rﬁé 14, a cutter

unit 15, and a ain tensioner un
dimensional changes due to the stretching of the fabric

fibers.and variations in the tension of the stringer et
tapes E. 1In the~conventional'5rrangements, the edge W
10 of the central excessive portion M tends to be
displaced such that the cutter punch cuts into the
central excessive portion M at a position X, leaving a
narrow bridge-like piece Y adjacent to the endmost
coupling elements U, V. The residual bridge-like piece
15 Y keeps the slide fastener stringers inteiconnectéd,
and presents an obstructidn in successive processing
steps for producing separable slide fasteners. Nt
The finishing apparatus 10 according to the . ”
present invention will now be described in detail.
20 As shown in Figures 1 and 2, the finishing
apparatus 10 includes a base 11 and a horizontal feed
path 12 defined above the base 11 for the passage of a
slide fastener chain 13 with reinforcing strips or webs
spaced at longitudinal intervals. The finishing
25 appratus 10 is essentially composed of a chain guide
unit 14, a cutter unit 15, and a chain tensioﬁer,unit

16 arranged along the feed path 12 in the order named



16 arranged along the feed path 12 in the order nanmed in the directi o .
in which the slide fastener chain 13 is fed along the feed path 12. A gu?gﬁf
roldber 17 is rotatably supported on a shaft 18 nounted on an upstanding

cadl u 19 mounted on 5 the base 11. The guide roller 17 is positioned at

t he” begi nning end of the feed path 12 for guiding the slide fastener chain
13 into the feed path 12. Anot her guLd; roller 20 is rotatably supported on
a shaft 21 nounted on a support bl ock 7 mounted on t he base 11.. The 10

guide roller 20 i Ogk L] at .t he.termnal_ e 2 for
gui di ng the sl ?%eé?gségé%\%ggg ai %nlgﬁ(%'&? g}’gt ﬁé%egapéa%%.&%%%i de
fastener chain; 13 LAl L Qi hq »f i ni shi ng apparatus 10 is
Qischarged'the%%f?%%1%§og§d%§§hgggg ?éﬁ?e?zé$$enb!y'23._15 As _
illustrated in Figureg §3i8é0H8ﬂ13§1lb??sCQ%E%dﬁﬂﬁyféﬂBéoé%%&“Hﬁ”éses a

| ower gui de nenber 25 having an upper at surface”and nmounted on a casing

24 di sposed ongjie: begemddntaddoan anPRps tandd do"RBIIm G Naddkeéd | syer
flat surface and supported on the casing 20 24.” The feed path 12 is defined

partly betweencidepigeerlandryapguigei ¢e1Merbar7s i85 potfi titindd aite the
vertically spaced fromeach other. The | ower guide nmenber 25 has a slot. 27
i n which therepbégithbngsefidacEeehar £28dobath [12sifapednacizny £ Xl ide

angul arly novably nounted by a shaft 30 in the casing 24. The feel er 28 has
an arcuate heaflasflenéif cbhain 13 into the feed path 12. Another guide

N roller 20 is rotatably supported on a shaft 21 mounted
on a support block 22 mounted on the base 11. The
10 guide rollér 20 is positioned at the terminal ehd of
the feed path 12 for guiding the slide fastener chain
13 out of the feed path 12. The slide fastener chain
13 as it is finished by the.finishing apparatus 10 is
discharged therefrom by a discharge roller assembly 23.
15 _ .As illustrated in Figures 3 through 14, the
chain'guide unit 14 comprises.a'lower-guide member 25
(L having an upper flat surface and mounted on a casing 24
disposed on the base 11, and an upper guide member 26 .
haviﬁg_a lower flat surface and supported on the casing .
20 24. The feed path 12 is defined partly between the
_;pwer and upper gﬁide_members 25, 26 which are -
vertically spaced from each other. |
_The lower guide member 25 has a slot. 27 in which
there is disposed a feeler 28 of an L-shaped sensor 29
25 angularly_mpvably mounted by a.shafﬁ 30 in the casing
24. The feeler 28 has an arcuate head 31 which

normally projects upwardly-into'the feed path 12 beyond



ner.mal |y projects upwardly into the feed path 12 beyond - 12 - the upper
sf ace of the | ower guide nenber 25. The L-shaped sensor Z9 al so incl udes
'-oommmardly extending |l eg 32 engaging the actuating arm 33 of .a )
m croswitch 34 housed in the casing 24. The leg 32 is normally 5 urged\h&
a spring 35 acting between the casing 24 and a stud 36 fastened to the |eg
32 in a direction to keep the mcroswitch 34 inoperative or to cause the
arcuate head 31 to project upwardly idd o t he feed path 12. Wen the slide

fastener chain 13 is fed along the fe 10 path, 12 d so_far as no
rei nf or ci ng %??iBPEﬁFeﬁgr?ﬁﬁecﬁél iﬁ¥Qan uide T?ék%ﬁc%%te @d 31 of

coupl i ng ¢ exm§5°$§§é§g%2%‘é. 3@951%%" BRI haRe | gt éfa8$x€%g fide

15 34, As
fei nforcing 1891 p2oshB8airenth éﬁ%@&tﬁgﬁén& 4 1§;§t°e§1eér] Sl oss
space 40 petﬁeﬂoﬁggérggt 't&% tc%? qu%ells an(;h,réaslé} c‘fft{glﬁgﬁ %ff ve portion

41 lying in e Space r‘ei nforcin the chain

gui de unit enargu e uy of the
f eed patH51§éfﬂ%& Pﬁ 4 ?gtlggag %ﬂtra exce55|ve por ?%ﬁ %ﬁ&aé shown
in Figure 8.4 ﬁg !}GSEQQ%Qnéan%%r t%% 12gNAY %Pséachngééﬁliéh CoyiMk&dp 25

clockwise in 't direction of the arrow a (Figure 3
the microswitch 34 inoperative or to cause the arcuate

| o
head 31 to project upwardly into the feed path 12.

When the slide fastener chain 13 is fed along the feed
10 path 12 and so far as no reinforcing strip enters the
chain guide unit 14, the arcuate head 31 of the feeler
28 projects into the feed path 13 through a space 38
between coupling eiement fows 37 (Figure 7), and the
leg 32 does not push the actuating arm 33 of the
15 microswitch 34.

As shown in Figure 8, a reinforcing strip 39 is

L]

attached to the slide fastener chain 13 across a space A

40 between confronting tape edges and has a central
excessive portion 41 lying in the space 40. When the

20 reinforcing strip 39 enters the chain guide unit 14,
the arcuate head 31 of the feeler 28 is depressed out
of the feed path 13 into the slot 27 by the central
excessive portion 41 as shown in Figure 8. The
L-shaped sensor 29 is now caused to turn counter-

25 clockwise in the direction_of the arrow a (Figure 3)
about the shaft 30 to enable tﬁe leg 32 to push the

actuating arm 33 for thereby actuating the microswitch



Lo

about the shaft 30 to enable the leg 32 to push the actuating arm 33 for N
thereby actuating the mcroswtch - 13 - 34. The mcroswitch 34 then

energi zes a salenoid 42 (Figure 4) electrically connected therewith for
Idmgklng a stop 43. As shown in Figures 3 and 4, the stop 43 is 5 slidably
di sposed in a frame 45 vertically angularly anany supported by a shaft 44
on a bracket (not shown) nounted ontju%ﬁa3|ng 24. As illustrated in Figure
4, the frane 45 is operatively coupl ed rough pivotally interconnected

links 46, 47, 4§ togﬁ@ ﬁgcr%%hq%khn§4b%méﬁaéHe%#f%ﬁ%ﬂé”EBfEn d3e frame

45 is nornally urged to nove upwardly by a spri connect ed etmeen t he
link 48 and a gFydupd ﬁ*?ste?.@%@rtl%atﬂl wﬁz@et@‘d té}?em £gr Wen the

solenoid 42 is enérgized, the frane 45 is turned dommmardly by the 15
links 46, 47, {8wkPih§cadiskept 4N of the arrow b (Figure 4) toward the
posi tion |nd|cated by “the dot-and-dash lines in Figure 4. As shown in

Figures 5 and 6, the ggoBReWwn43InN¥FiqarRy 13 @ind af ertd YsteRCeY iwses 53, 54
positioned 20 respectively over the coupling el ement rows 37, 37 of the

slide fastegersthaabli3daspdebdvincd Freme 4% verad gy Ja?nga:tua:mses 53,
54 have a pair of recesses 55, 56, respectively, defined in | ower surfaces
t hereof and heihdvabhlyestppalrtald gpynantshaifith 4 e racket ettt
showh)-mounted on the casing 24. As illustrated in
L,; Figure 4, the frame 45 is operatively coupled through
pivotally interconnected links 46, 47, 48 to an
10 actuating bar 49 of the solenoid 42. The frame 45’is
normally'urged‘to move upwardly by a spring S0
connected between the link 48 and a stud 51 fastened to
the bottom of the casing 24. Whe? the solencid 42 is
energized, the frame.45 is turned downwérdly by the
15 1links 46, 47, 48 in the direction of the arrow b
(Figure 4) toward the position indicated by the
L,f dot-and-dash lines in Figure 4. B
As shown in Figures 5 and 6, the stopper 43 has -
a pair of laterally spaced noses 53, 54 positioned
20 respectively over the coupling element rows.37, 37 of
the.slide fastener chain 13 as delivered along the feed
path 12. The noses 53, 54 have a pair of recesses 55,
56, respectively, defined in lower surfaces thereof and
held in vertical alignment-with the éoupling element
25 rows 37, 37 (Figures 10 and 11l).  Each of the recesses
55, 56 h&s a step 57 (Figures 13 and 14) extending

downwardly and serving as a stop surface as described



o

rows 37, 37 (Figures 10 and 11). Each of the recesseé 55, 56 has a
Bp 57 (Figures 13 and 14) extendi ng downwardly and serving as a stop

sfir f'ace as descri bed - 14 - below. The stop 43 is normally urged by a~= *.
‘spring 58 (Figures 3 and 4) to be retracted in a direction opposite to tkgf
direction in which the slide fastener 5 chain 13 is delivered along the
feed path 12. Wien the feeder 28 detgﬁgg_the reinforcing strip 39 on the
slide fastener chain 13, the solenoid™Z is energized to | ower the stop 43

toward the | Mﬁg gui de nenber 25 until sone of the coupling elenents 37 are
10 accommodaP&d®Fn the recesses 55, 56 as shown in Figure 13. Continued

novenent of the sli ‘f‘ﬁef gﬁ’aﬁgqr?' q_@air{bsl__l%}q_l(%r]_g{#{@&fe%fg@%g%%zsgauses

endnost or term nal “coupll el enen i ng el enent

rows 37 of a(uBbicbang! Bnkd (30Wy BAIcRr ddie L ED% i rdSeTg STOD 43 1 s

forced by the e fastener chain 13 to nove theremth in the direction of

the arrow c 65%95&€e9);o\/\@hbed@.&"e%ﬂidig 1D BIUH heBsl fi%e | FAsEREEED N
Figures 2, 3,74, and 9, a transverse bar 62 is. secured at one end to the

rear end 20 ghatihe13t ep 431ieEH] fA1UAd hdoERsd tp512The transverse bar
62 supports on its other end an adjustable stop bolt 59 engagable with a
m crosw tch 60 mounWaenokthe Feeder 2Bl qitaiedlie fefifiorabhy stripe
39 on the slide fastener chain 13, the solenoid 42 is
energized to lowér the stop 43 toward the lower guide
member 25 until sdme of the coupling elements 37 are
1b accommodated ih the recesses 55, 56 as shown in Figure
13. Continued movement of the slide fastener chain 13
along the feed path 12 causes endmost or terminal
coupling elements 63 (Figure 14) of coupling element
rows 37 of a unit length to abut against the steps 57.
15 fThe stop 43 is forced by the slide fastener chain 13 to
move therewith in the direction of the arrow ¢ (Figure
9) while extending the spring 58. - !
As illustrated in Figures 2, 3, 4, and 9, a -
transverse bar 62 is secured at one end to the.rear end
20 of the stop 43 remote from the noses 54, 55. The
transverse bar 62 supports on its other end an
adjustable stop bolt 59 engagable with a microswitch 60
mounted on a support 61 attached to a side wall of the
casing 24. When the stop 43 is forcibly slid by the
25 slide fastener chain 13 as described above, the stop
bolt 59 actuates the microswitch 60 and also stops

further movement of the stop 43.



13 as described above, the stop bolt 59 actuates the mcroswitch 60 and
al sq. stops further-novement of the stop 43. - 15 - Wen the nicrosw t!
GGgLﬁ actuated; it produces a signal for operating the cutter unit 15 and
the“chain tensioner unit 16 and a signal for stopping the slide fastener
chain 13 in the feed pach .12. 5 - 15As shown in Figures 1, 2, 15

t hrough 18, the cutter unit 15 conprises a punch plate 70 having a central

cutter 71 positloned BedRcind RioPsERibdn 89 95 Bitualal 3¢ BRI

pressure pads 72, 73 positioned one on eac [ of- the-central® cutter 71,

a 10 pair of o dpjsndl efSr /dper®t PAS| EhenedtedtWandly 181 anlde tWeTHE & Pads
72, 73, respectively, and a die plate 76 positioned bel ow the central

cutter 71 and td¥ngidie UihEE S164%andSa $NEnRUNEBrPIsRoPpihighdhed J1e@RSS 77
(Figure 16) 15 defined i'n an upper portion thereof between an upper edge
serving as the fastidmdr cctidtn Y1 bndthel fved pded 18.sl anted for

di scharging chips cut off the reinforcing strips 39 by the central cutter
71. Also the punch plad eshdwhaini Rigusesppes2telsSuthroegha I8i th20 of
transverse gui de grooves 70a, 70a (Figures 16 - 18) of sem -circular cross
section openi nFuttehainkt b Jompniisescappunchoplate 78spastinge acoupl i ng
el ement rows ' '

casing 24. Wien the stop 43 is forcibly slid by the 25 slide fastener cha‘I-;,;ﬁ’.,

central cutter 71 positioned between the noses 53, 54
k,; of the stop 43, a pair of pressure pads 72, 73

positioned one on each side of the central cutter 71, a .

10 pai; of side cutters 74, 75 positioned outwardly of the
pressure pads 72, 73, respectively, and a die plate 76
positioned below the central cutter 71 énd_the side
cutters 74, 75.

| The punch plate 70 has a recess 77 (Figure 16}

15 defined in an upﬁer portion thereof between an upper

edge serving as the centrél cutter 71 and a lower edge
U 78 slanfed.for discharging chips cut off the .

reinforcing strips 39 by the central cutter 71. Also .
the punch plate 70 has in its_opposite.surfages a pair

20 of transverse guide grooves 70a, 70a (Figures 16 - 18)
of semi-circular cross section opening to the recess 77
and receptive of the respective coupling element rows
during the trinming. The punch plate. 70 is vertically
slidably figted in a vertigal guide slot 80 jointly

25 defined in the die plate 76 and é support 79 on which
the die plate 76 is supported. '

As shown in Figure 15, a link 81 is vertically



(é@gying the trimm ng. The punch plate 70 is vertically slidably fitted in a
vertical guide slot 80 jointly 25 defined in the die plate 76 and a

lggpport 79 on which the die plate 76 is supported. As shown in .Figure 15723 "*
Tink 81 is vertically -16 - angul arly novably supported at -one end by A
shaft 82 on a bracket 83 disposed in and attached to the base 11. The ot her
end of the link 81 is pivotally coupled to a piston rod 84 of a pneumatic
cylinder 85 nounted on the 5 base T1.16rHe punch plate 70 has a | ower end

i votal | I by |ink 6t i.nt di at ti f th ink 81
The peunnt | ShTGERRLE, BESPLY, SERRRRTAT oGt PRt SheEh BF Phe

' itch 60t t i St Jod 84 t t he_Ji 81,.86 t
the 20" punch BFAPESYOBICHARRRREY ion (S ASRARHSHh o £00 BRSOl ror
her by SnankhQ9ather CBAr b UL Uik 0 ¥ p QLA CBER RERILYE
npair of 1 Rerion PeE a3 i6e0s PRSURETE Byl inaly 4 difta! of ead 10V "
di d ' ' PP ads, 723 73 ’

ot or al |48 St IEL ¢ EhQ"pRREBTALR, T B3 o JRARE, g U % Sak g
92 h ' gt b i % EY i peni ng
o2 egvgsgpgzé%e inﬁgﬁ&'@ﬂﬁkBOSB keNaR li9eReFdite IgbrAH g fll thd

link 81. The pneumatic cylinder 85 is actuated in

W/

response to actuation of the microswitch 60 to lower
the piston rod 84 to cause the links 81, 86 to move the

10 punch plate 70 downwardly in.the direction of the arrow
d for thereby enabling the central cutter 71 to cut off
the central excessive portion 41 as shown in'Figures 17
and 18.

A pad holder 87 is fastened by a bolt 88 to the

15 upper end of the punch plate 70, the pad holder 87
having a pair of latefally spaced portions 89, 90. A
pair of springs 91, 92 is disposed under compression o
between the pressure pads 72, 73 and the laterally .
spaced portions 89, 90 of the pad holder 87. The

20 springs 91, 92 have upper end portions positioned
respectively in downwardly opening holes 93, 94 defined
in the laterally spaced portions 89, 90. The pressure
pads 72, 73, each of a substantially C~shaped cross
section, have vertically extending portions 95, 96

25 .slidably suppported in the pad holder 87, and are
normally urged by the springs 91, 92 to move donwardly

toward the die plate 76. When the'punch plate 70 is



a substantially C shaped cross section, have vertically extending portio
95 .~96 25 slidably- suppported in the pad hol der 87, and are normally urged
the springs. 91, 92 to nove donwardly toward the die plate 76. Wien the

i'n the laterally spaced portions 89, 90. The pressure pads 72, 73, each .

_pu th plate 70 is ° located in its uppernost position as shown in Figure
17, the pressure pads 72, 73 are biasedjdowwardly by the springs 91, 92 to
lie bel ow the cutting blade of the central cutter 71. 5 For cutting

of f the relnforf6€ﬂté&r63 30s h?geﬁ < Ce?b%f%@dd“&? gg%“ﬁ;fﬂné¥§e|nfor0|ng

| ower the punch plate 7 Bef o cutter 71 engages

strip 89, the p{essehe paaSshe HAAINY e$3a@9éﬂﬁﬁﬁ§é&fﬁbﬁﬂw4¥ﬁfjﬁ% ner
chain 13 on the 10 reinforcing strip 89 against the upper surface of the

‘die plate 76. Tikéeaptehgst be,cent kal 16t bRlowl thRORAAT Mt Bieidd WEI ng
strip 89 and cuts off the central excessive portion 41 as the central
cutter 71 entershéheegtrdd shbteBO71las shown in Figure 18. 15 As
shown in Figures 13 and 14, the central cutter 71 is positioned just above
the central excessive Portcubtdiigwbél the erdmiorocdngnestirsipé® % eelerigaged
by the steps 57 and the mcroswitch 60 is actuated. At this tinme, the
central cutter pdetmaticscgdinderi 83l isnacsuatede to7 lawegndthenipuncin edge

98 of the reinforcing strip 39, i.e., the edge Wshown in Figure
plate 70. Before the central cutter 71 engages

k/: reinforcing strip 89, the pressure pads 72, 73 engages
and clamps the slide fastener chain 13 on the
10 reinforcing strip 89 against the uﬁper surface of the
die plate 76. Thereafter, the central cutter 71
engages the reinforecing strip 89 and cuts off the
central excessive portion 41 as the central cutter 71
enters the guide slot 80, as shown in Figure 18.
15 As shown in Fiqures 13 and 14, the central
cutter.71_is positioned jﬁst above the central
W excessive portion 41 when the endmost elements 63 are
engaged by the steps S7 and the microswitch 60 is -
actuated. At this time, the central cutter 71 has its
20 vertical end surface 97 aligned with an edge 98 of the
reinforcing strip 39, i.e., the edge W shown in Figure
26. )
As illustrated in Figure 1, the side cutter 74
is swingably supported at an end 99 on the support
25 block 22 and has a slot i02 defined in an opposite end
101. The side cutter 74 is coupled to the portion 89

of the pad holder 87 by a bolt 103 exteding through the



As illustrated in Figure 1, the side cutter 74 is sw ngably supported
gy an end 99 on the support 25 block 22 and has a slot 102 defined in an_
Sepposite end 101. The side cutter 74 is coupled to the portion.89 of the/ ~*
/pad hol der 87 by a bolt 103 exteding through the - 18 - slot 102. Kg)
"Al t hough not shown, the side cutter 75 is |ikew se coupled to the portion °
90 of the pad holder 87. Therefore, bgf side cutters 74, 75 are angularly
vertically nmovable with the central” ter 71 for 5 cutting off si de

excessi ve po%iag igééssﬁég% 8F§ OQe H%dg(ngﬂéf%fgéls g%ggt gsSame tinme

that the cen i on 4 I's devere OWn |n gure 18.

Where each rgw&agsangoaggga bas g 'o@eu%g&%gf's;fgn@e%t%?ﬁ@gg oun i

Fi gure 25, € Si ers 7 Shown in

Flgure 15, S¥er Lfakekblel0nkSsaaUPLel ikl g Xl %@gﬁg fromthe

link 81. When the punc i's noved upward
upper nost st&@#&@aﬁlytﬁsvasw wiknl %ﬂe1QZn't§'g.'ln chit tidie Folggd | ine

position, actuating a mcrosw tch 106 disposed in the base 1 for issuing a
signal tog St@ﬁ&tixﬁ%%ﬂﬁ Qﬂéénekbés§|1kr€ep5%%t1%'h%r 19 nLols3 #4bed ehd eed path
12. Conversely, en the the punch plate 70 is noved downwardly and

reaches its i-@ﬂvefmingt sbkepend, aZ0thie semet itdale Imtl&me Scdntidle
dot - and- dash-1i ne

excessive portion 41 is severed, as shown in Figure 18.

Where each reinfcrcing strip has no side
excessive portions as shown in Figure 25, the side
10 cutters 74, 75 may be dispensed with.
As shown in Figure 15, a vertical leg 107 is
coupled to and extends downwardly from the link 81;
When the punch plate 70 is moved upwardly and reaches
its uppermost stroke end, the vertical leg 107 is in
15 the solid-line position, actuating a microswitch 106
disposed in the base 11 for issuing a signal to start
feeding aggin the slide fastener chain 13 in the feed e
path 12. Conversely, when the the punch plate 70 is -
moved downwardly and reaches its lowermost stroke end,
20 the vertical leg 107 is in the dot-and-dash-line
position, actuating a microswitch 108 disposed in the
base 11 for issuing a signal to render the chaih guide
unit 14, the cutter unit 15, and the chain tensioner
unit 16 inoperative.
25 Figures 19 and 20 illustrate the chain tensioner
unit 16 in specific detail. Thelchain tensioner unit

16 includes a support block 110 movably mounted on the



position, actuating a mcroswtch 108 di sposed in the base 11 for issuing @j‘
signal to render the chain guide unit 14, the cutter unit 15, and the chai

t.epsi oner unit 16 inoperative. 25 Figures 19 and 20 illustrate the
chai’h tensioner ‘unit 16 in specific detail, The chain tensioner unit 16
I nCt'udes a support “bl ock 110 novabl y. nounted on the - 19 - support bl ock

22, the support block 110 being verticgld ), novabl e by a pneumatic cylinder
(not shown). The support block 110 has a vertical guide slot 111 closer to

the guide roll ghpRBrand1aert Ber, k! istdpdid dAdPt1lg gl el to the
guide slot 111 and closer to the cutter unit 15. A vertical rod 113 having

a presser grippertid¢dley mb¥ablecbyerd priewtidic ayl iddgabl yot | §hewn) 0 the
guide slot 111.- The presser gripper 114 has gripping 10 teeth 115 on its
| ower surface.Thé support biaseklldOohashiaclvardtdiaul dpaide | €1oR0113
rotatably nounted is disposed on the support block 22 and positioned
downwar dl y of thespreseether guide rbllekhe O gmpbrandidssx NMérthbsalri ppi ng:
teeth 117 on its upper surface in 15 facing relation to the gripping teeth
115 of the preguédegsilppell2lparaiidedr itgpiting toside SIothellly IRBition in
the feed path 12. Another rod 118 supporting a presser roller 119 on its
| ower end is veteopedl k9 &hedgptyeri mundd k5.t he guide slot 112. A

A vertical rod 113 having a presser gripper 114
\.; ' on its lower end is verticaly slidably fitted in the
guide slot 1lll. The presser gripper 114 has gripping
10 téeth 115 on its lower surface. A support base 116 on
| which the guide roller 20 is rotatably mounted is
disposed bn the support_bloék,zz and positioned
downwardly.of the presser gripper ll4. The support
base 116 has gripping teeth 117 on its upper surface in
15 facing relation to the gripping teeth 115 of the
'presser grippgr 114, the_gripping teeth 117 being
.position iq_the feed path 12. Another-rod_lla
supporting a presser roller 119 on its lower end is -
vertically_slidably fitted in the guide slot 112. A
20 suppdrt rolle: 120 is rotatably mounted on the support
block 22 in the feed path 12 siightly upstream of the
presser roller 119 in the direction in which the slide
fasteﬁer chain 13 is fed along. The pfesser roller 119
is positioned upstream of the presser gfipper 114.
25 The vertical“:ods_lla, 118 have downwardly
facing steps_lZl, 122, rgspectiVely, engag?ng the upper

surface of the support block 110, so that the vertical



%

ed path 12 slightly upstream of the presser roller 119 in the direction

<§;§g support roller 120 is fotatably mount ed on the support block 22 in the
“n, which the slide fastener chain. 13 is fed along. The presser roller #t9°*

-Ts positioned upstream of the presser gripper 114. 25 , The vertich#f
“fods 113, 118 have downwardly facing steps 121, 122, respectively, engaging
t he upper surface of the support blog 110, so that the vertical - 20 -
rods 113, 118 can be lifted by the stipport block 110 to raise the presser

i d ey, 219 f the f 12. A
Dol [ 123 whifehs vt (100|997 i ELS0PA PR BBS| FRBROES. BIRERGE Y 1 he

d of _the vertical 113 and adjustably fixed th b t
125 S 1 Ry v e (ARG 46 1R BrhoRbd1bhel bEBRRBATARLLEH ho Lpper

end of the Ltigal_ra | ust " fixed thereto by a nut 126.

Spri ng retaﬁﬁ r§ﬁ%f${C%E%¥%Bq%§%q%%%$t§%%%li%‘adjustably attached to the
bolts 123, 124 by set 3 RS} yvel : ti;cal rods 113,
118 are nornal Iy y?gé’ﬁ% nove o?/\%vygsf d?%éggeéjﬁ}rfﬁnég@%%a}s%&,18

respectiyel ?gs@%’fﬂdﬁg ihetmaiadde ﬁprﬁlﬂﬂ-uégéﬁl 8RASo#2¥neli8randaiihe support

bl ock 118. The support block 110 is | owered fromthe position of
Figure 19 t ewdr d izhan®Hdjust 481 fiked 2bhdyetbsbpnaumati ¢26y! i nder when
the mcroswitch 60 is actuated by the stop 43 of the chain guide unit 14.
Similarly, a vertically adjustable bolt 124 is threaded
in the upper end of the vertical rod 118 and adjustably --k/
fixed thereto by a nut 126. Spring retainers 127, 128
10 are positionally adjustably attached to the bolts 123,
124 by set screws 129, 130, respeétively. The vertical
rods 113, 118 are normally'urged to move downwardly by
springs 131, 132, respectively, acting between'the
spring retainers 127, 128 and the support block 110.
15 The support block 110 is lowered from the
position of Figure 19 toward the position of Figure 20
by its pneqmatic cylinder when the microswitch 60 is r
actuated by the stop 43 of the chain guide unit 14. .
The presser gripper 114 is resiliently pressed against
20 the support base 116 to firmly grip the slide fastener
chain 13 between the presser gripper 114 and the
support base 116. Simultaneously, the presser roller
119 resiliently depresses the slide fastener chain 13
between the support base 116 and the support roller
25 120. Therefore, the slide fastener chain 13 is

strongly tensioned to forcibly press the endmést_

elements 63 (Figure 14) against the steps 57 of the



The presser gripper 114 is resiliently pressed against 20 the support baaﬁ%})fﬁ
116 to firmy grip the slide fastener chain 13 between the presser gripp '
114 _and the support base 116. Sinultaneously, the presser roller 119
thllently depresses the slide fastener chain 13 between the support base
116"and the support roller 25 120. Therefore, the slide fastener chain 13

Is strongly tensioned to forcibly presz%the endnost el enents 63 (Figure 14)
agai nst the steps 57 of the - 21 - p 43. The reinforcing strip 39 can
accor di ngl onegnac 4 to_the

Qut tor S5, 43° R e THIHARE (h, A B8 O e MOcSERRAGLY ' Be

central cutter ‘theé 5| can be cu

trimmed to a dggishedoneat %cu%tfélgr %Al %éd‘?:tifrwz?éha?é]sﬁgétstﬂ:

cutters 74, 75, After the reinforcing strlp 39 "has been trinhed

m.croswi tch 10@nks caatrateduteretdl add &HB\d 1Hk Pt SePs 8L THAI Ang
tensioner unit 16 to the position of Figure 19. 10 The bolts 123,

124 and the speafgbectatn@fF b2/ tridhe@td e Absiiedl ¢onthet rbyethécal
position, and the springs 131, 132 can be replaced with those of different

Spring consganteéntgadcliutterdqdi aad rudfd ISR dwittaess W4 h 7hich the slide
fastener chain 13 is 15 gripped by the presser gripper 114 and tensioned
by the presser roIIerAft&rumwa'ndunﬁnnoxng(ﬁtnipe$$rhmgsbden tiBemed,

the microswitch 108 is actuated to return the moving

: \,; parts of the chain tensioner unit 16 to the position of
Figure 19.
10 - The bolts 123, 124 and the spring retainers 127,

128 can be adjusted in their vertical poéition, and the
springs 131, 132 can be replaced with those of
different spring constants to achieve desired resilient
forées with which the slide fastener chain 13 is

15 gripped by the presser gripper 114 and tensioned by the
presser roller 119 under the action of the'springs 131,

Y ;éz. |
In operation, the slide fastener chain 13 is fed =

along the feed path 12 into the finishing apparatus 1l0.

20 When one reinforcing strip 39 is detected by the feeler
28 of the chain guide unit 14, the stop 43 is lowered
to cause the steps 47 of the stop 43 to engage the

_ eﬁdmost coupling elements 63. After the stop 43 is

slightly pulled by the slide fastener chain 13, the

25 microswitch 60 generates a signal to stop the slide
fastener chain 13. At the same time, the presser

gripper 114 is lowered to hold the slide fastener chain



nto the finishing apparatus 10. 20 When one reinforcing strip 39 is i
letected by the feeler 28 of the chain guide unit 14, the stop. 43 is N
1l owered to cause the steps 4.7 of the stop 43 to engage the endnost

coupling el enments 63. After the stop 43 is slightly pulled by the slide
fastener chain 13, the 25 microswtc 0 generates a signal to stop the
slide fastener chain 13. At the sane me, the presser gripper 114 is

| overed to h?§dgEQ$%§"§eln%%t% éﬁﬁp Hsyaﬁénﬁ }3 fﬁé?%¥e§ggfn3t the

support base sser omered ension the

slide fasteng ?lggglql§3lgo a1Q'cC & dwes MW St e £OLBH gt s 63 agai nst

the steps 47 tor thereby accuratele 5 positi-oning t re|n orcing strip 39.

Then, the pr?é%ﬁéﬁeﬂaéﬁal%;l§35@“$df8§”éﬁbtéh&ﬁ5§kt88u§iiﬂé fastener chain
13 against the die plate 76, and the central and side cutters 71, 74, 75

descend to ceneméhtbhe3ce@hrlaqlste>tqﬁsssﬁeq:soouIm%eﬁdbyhsceuﬂetexeesm ve
10 portions 104, 105. After the reinforcing strip 39 is trinmed, the

m croswi tgh pe8itioadhgatthe re infloroindestnimod®ent sThén} hehehai n gui de
unit 14, the cutter unit 15, and the chain tensioner unit 16 to their
original or pmesenze vadsodi2, ks .arEhdywerded sto deoldstbaeslidechain 13 is
fed again along the feed path 12 in the finishing apparatus_10. The
foregoi ng cyEretener chain 13 against the die plate 76, and the

(zgﬂ_operation, the slide fastener chain 13 is fed along the feed path 12

central and side cutters 71, 74, 75 descend to cut off ~
the central excessive portion 41 and the side excessive

10 portions 104, 105. After the reinforcing strip 39 is
trimmed, the microswitch 108 is actuated to return the
components of the chain guide unit 14, the cutter unit
15, and the chain.tensioner unit 16 to their original
or inoperative positions. Then, the slide fastener

15 chain 13 is fed again along the feed path 12 in the
finishing apparatus 10. The foregoing cycle of
operation will be repeated to trim successive "
reinforcing strips 39. -

In the aforesaid cycle of operation,'the timing

20 of operation of the cutter unit 15 and the chain
tensioner unit 16 should be selected such that the
chain tensioner unit 16 will be actuated first and then
the cutter unit 15 will be actuated. Such operation
timing can be achieved as by starting the pneumatic

25 cylinders associated with the cutter unit 15 and the
chain tensioner unit 16 at different times or designing

the pneumatic cylinders to operate in different strokes.



operation will be repeated to trimsuccessive reinforcing strips 39. In t/
aforesai d cycle of operation, the timng 20 of operation of the cutter
unlg 15 and the chain tensioner unit 16 should lmQ!l that the
ain tensioner ‘unit 16 will be actuated first mmgﬂm ﬂm unit 15
: mn " be. actuated. Such operation tining can be a I ev as By starting the
pneumatic 25 cylinders associated with the cutter unit 15 and the chain
tensioner unit 16 at different times of #&stgning the pneumatic cylinders
to operate in different strokes. - 23 - CLAIMS: - 1. An apparatus for
finishing a sli@dfB8at ener chain conposed of a pair of slide fastener
stringers.having coupling elenent roms nd reinforcing,strip 5 attached
to the slide fastener &tri éh%&ﬁE%ggaﬂ g%é&% EaPF88e§pa0e

and including a exce portlo n_the el enept-free _space

adj acent to endﬁgggtggbﬂp°ﬁ§%e t&?ﬁﬁrhéd Egﬂil;iﬁt?P%ﬁeﬁ?rﬁBQErssa&ﬁ i
The’s te fast chBVifR.Hhupking, ishey < rapd §r8eh ﬂrﬁ?%cfﬁa?ﬁg Teans
partl y defi nLngsabdnlaed P aldL LA 5 Uihol 8CLULROdeResYSO"

for detectln reintorcing stri ransvers
Into said feed QatRsis"an element-free space and anludlng a central

excessive portion lying in the element-free space
% _adﬁacent to endmost coupling elements of the coupling
element rows, said apparatus comprising:

10 .-(a) means defining a feed path along which the
slide fastener chain can be fed:

- (b) a chain guide unit including means partly
defining said feed path, said chain guide unit
including a sensér for detecting the reinforcing strip

15 and a stop movable tranSvérsely.into said feed path_in
response to detection of said reinforcing strip by said

(i sensor, said stop including steps for engaging said

.endmost coupling elements, respectively, to stop said
slide fastener chain;

20. - (c) a cutter unit including a cutter movable
transversely into said feed path for cutting off said
central excessive portion from said reinforcing strip
in.responée to engagement of said steps with said
endmost coupling elements, and a pair of pressure pads

25 disﬁosed ohe og.each side of said cutter for
resiliently holding said élide faétenef'stringers_in

advance of the cutting of said central excessive



1
k]

esponse to detection of said reinforcing strip:hy said sensor. said stop

| udi ng steps for engagi ng said endnost coupling el enents, respectively,

é%%fstop said slide fastener chain; 20. ( l iy | ncl udi ng=a?
~Cutter novable transversely into said feed pat hﬁ lmlmmnﬂ”ﬂ"mmsal d g/
central excessive portion fromsaid reinforcing §tript4 n"re8pohse to
engagenent of said steps with said endnost coupling elenents, and a pair of
pressure pads 25 disposed one on eachpgi<e of said cutter for resiliently
hol di ng said slide fastener stringers in advance of the cutting of said
central excesporeion by24aidpantttemrbyarshid cutter; and (d) a chain
tensioner unit including a-presser gripper novable transversely into said
feed path for resilidddl @ lebladimdensd i denfasirabudihai a pneSseegsponse
to engagenent of said steps with said endnost coupling elenments, and a
presser rol | egrippasl acvabley dragisyvenfel Bsaintd esaiidateed opatknEponi ng said
slide fastener chain in timed relation to said presser griper to forcibly
press sai d endfbiliestpyi hgldiagemaddGldge fasteaner sckptn inereby said
reinforcing strip can be accurately positioned with respect to said cutter.
2. An appas at E8SReR8RdFRgengagesientl of fAidlisters muktd Friid eRE8PAFtnount ed

t hereon, said neafs of iaid chain guide unit conprising a | ower guide
menber coupling elements, and a presser roller movable

transversely into said feed path for tensioning said
slide fastener chain in timed relation to said presser -
griper to forcibly press said endmost coupling elements
10 against said steps, whereby said reinforcing strip can
be accurately positioned with respect to said cutter.
2. An apparatus according to claim 1, including
a base and a casing mounted thereon, said means of said
chain guide unit cdmprising a lower guide member
15 mounted on-sai& casing and an upper guide member
mounted on said casing in vertically spaced relation to
said lower_guide'member, said stop being angularly
movably disposed upwardly of said upper gquide member.
3. An apparatus according to claim 2, said stop
20 having a pair of transversely spaced ncses having a
pair of recesses defined respectively therein for
accommodating said coupling element rows, said recesses
being partly defined by said steps.
4, An apparatqs according tao claim 1, 2 or 3, including
25 a base and a support base mounted thereon and having-a
vertical guide slot defined therein, said cutter unit

comprising a punch plate vertically slidably disposed



15 mounted on said casing and an upper guide member nounted on said ca5|ng
in vertically spaced relation to said | ower gui belng

aqularly novabl y di sposed upwardly of said upper quide menber .
aRparatus according to claim2, said stop 20 havﬂﬂ l “gmutnsver sely
sp ¢ed noses haV|ng a pair of recesses defined r in for
acconmodat i ng said coupling el-enment rows, said recesses being partly
defined by said steps. 4. An apparatus-aZSo#dlng toclaiml1, 2 or 3,

i ncluding 25 a base and a support base nmounted thereon and having a
vertical guide dmotsaiaf iveart idel egwidsasocut saidupuhchoppricei hgvdngurch
plate vertically slidably disposed C L - 25 - in said vertical guide
sl ot, said punchqgleatdefingddatvair amefupper bedgecneaningpas eddd serving
as sald cutter and a | ower edge, and a die plate nounted on said support
base for placi ngutdied dndia flawencadasai and herdbe. pbate mountsd an
apparatus according to claim4, said cutter unit including a pad hol der
fixed to said p@ﬁ&%[ﬁ%ﬁR?%ﬁ1 4ﬁﬁﬂﬁgfeP%ﬁﬁ¥n®f5¢b§e$hF@9 gé§§ééesoﬁhﬂéﬁs
positioned upwardly of said die plate, said pressure 10 pads being
vertically slidd8FeQported by said pad. hol der, and a pair of springs

acting between said | aterall spaced portion and sai ressure,pads for
9 5 se aA ya\p aratus according to cfa? _ ﬁ, sala

| cutter unit including a pad holder fixed to said punch
N plate and having a pair of laterally spaced portions
| positioned upwardly of said die plate, said pressure
10 pads being vertically slidably supported by said pad
holder, and a pair of springs acting between said
laterally spaced portions and said pressure pads for
normally urging said pressure pads to move toward said
‘die plate. .
15 6. An apparatus according to claim 5, said
cutter unit further including a pair of side cutters
- . angularly movably coupled to said laterally spaced
portions, respectively, for cutting off side excessive
portions of said reinforcing strip.

20 7. An épparatus according to any preceding claim, said claim
tensioner unit being positioned downstream of said
cutter unit in the direction in which said slide
fastener chain is fed along said feed path, said
presser ;oller'being positioned upstream of said

25_ presser gripper. |

8. An apparatus according to claim 7, including

‘a-base and a first support block mounted on said base,



normal ly urging said pressure pads to nove toward said die plate. 15
Gégﬁ. An apparatus according to claim5b, said cutter unit further |nclud|ng a

pair of side cutters angularly novably coupled-to—sard—tateratHy spaced

~portions, respectively, for cutting off side excessive Fort ons of

sai d \v/
-reinforcing strip. 20 7. An apparatu un ﬂﬂgﬂ“ﬁ Ntlgmy pr ecedi ng
of said cutter

claim said claimtensioner unit being positi
unit in the direction in which said sbgde fastener chain is fed al ong said
feed path, said presser roll er being positioned upstream of said 25

presser gri ppsea[ a@é’ﬁéf&h@raﬁﬁ?édh%lhalﬁbahmsécdn@'é{&ip&@ base and

a first support nounted on sai d base,

26 - said Chadlrbél@ﬂﬁéﬂ‘féallr'*tméﬁ%l' | RguAt&aceRd sauaptmtréa %g&rslcal I y
novably rmounted on said fir support bl ock, a first vertical rod

vertical ly slgddy 4 i¢1@sk i veseidabeseadvevppent 1y eak dunl s midd ng sai d
5 presser gripper on a |lower end thereof, and a second vertical rod

vertically mlﬁkgﬁﬁﬁfsé&&malQuﬁpbﬂtsbmeaﬁ anfpeuppbiradiagarghislipporti ng said
presser roller on a |lower end thereof. 9. An apparatus according to claim
8, said chmi phdsdemnsiviteperindt 4 uldker éendl sHewgod,f ianst abadcond
vertical rod vertically slidably fitted in said second
support block and supporting said presser roller on a ;_j
lower end thereof.
9. An apparatus according to claim 8, said chain
10 tensioner unit further including a first bolt
adjustably fastened to said first vertical rod, a
second bolt adjustably fastened to said second vertical
rod, a first spring retainer adjustably fixed to said
first bolt, a second spring retainer adjustably fixed
15 to said second bolt, a first spring coupled between
* said second supporé block and said first épring
retainer for normally urging said presser gripper
toward said feed path, and a-second spring coupled
between said second support block and said second
20 spring retainer for normally urging said presser roller
toward said feed path.
10. An apparatus according to claim 8or.8, said
chain tensioner unit further including a support base
mounted on said first support block and positioned in
25 said feed path in ve:tical alignment with said presser
gripper, and a support roller rotatably supported on

said fi;st support block and positioned in said feed



fastened to said second vertical rod, a first spri-ng—retainer adjusta
fixed to said first bolt, a second spri ng%fet ai ner adjustably fixed 15 0

sai d second bol't, a first spring coupled betwee port bl ock
ahd said first spring retainer for normally urgi Umm ﬁuﬂsui"fgri pper

toward said feed path, and a second spring coupl'éd betweln $aitl second

. support bl O%Etﬁ sSAldh SPCRNG Sfks3RkifMl1Ept @i ner for normally urging said
presser roller toward said feed path. 10. An apparatus according to claim

gor. 9, said chain {enshangipabatls SubstpAtidNG Heidi@caitedPRotr rirsrrBUNt ed
on said first support-block and positioned in 25 said feed path in vertical

al i gnment  Wighha$iad DINRSELited LPFaguredd 6o SAWPPIihe etdombanyiirat abl y
supported on said first support block and positioned in said feed -27-
pat h upstreaga@ingsai d presser roller. 11.  An apparatus substantially as
descri bed w th referenceato—alt—as—tttssttatett—rmrrgures 1 to 20 of the

acconpanyi ng dr aw ngs. : :

'E'adj ustably fastened to said first verti cal rod, a second bolt adj ustag@



