2158873 APPARATUS FOR DI MENSI ONI NG SLI DE FASTENER COUPLI NG ELEMENTS The
présént invention relates to an apparatus-for dinensioning individual slid
fastener coupli.ng el enents of synthetic resin or netal. There are known _
apparatus for dinensioning slide 5 fastener coupling el egang bm% ppar a %ﬁg'
for nmounting such slide fastener coupling el enents or forzgwg’ Ychosl i de
fastener coupling elenments of synthetic resin. One known di nensi oning
apparatus includes a pair of presser rolls as disclosed in Japanese Patent
10 Publ-i cation No. 42-1939, published January 28, 1967. U.S. Patent No.
4,406, 849, patented Septenber 27, 1983 shows anot her dinmensioni ng appar at us
whi ch has a presser wheel and a presser die. The presser rolls or the
presser wheel is driven through a train of ordinary 15 gears such as spur
gears or bevel gears. Wien it is necessary to adjust or vary the desired
di mrensions to which slide fastener coupling elenents are to be shaped, it
has been customary to transversely nove the rotatable shafts of the presser
-2- rolls or the rotatable shaft of the presser wheel. Mpvenent of the
rotatabl e shafts however displaces neshisqiglgear teeth toward or away from
each other, causing a backlash or excessively forced neshi ng engagenent
bet ween the gear teeth. Ther efAPEPARATUS (FOR SBIMENS IONING

SLIDE FASTENER COUPLING ELEMENTS

The present invention relates to an apparatus

N\ for dimensioning individual slide fastener coupling

elements of synthetic resin or metal.
There are known apparatus for dimensioning slide

5 fastener coupling elements in apparatus for mounting
such slide fastener coupling elements or forming such
slide fastener coupling elements of synthetic resin.
One known dimensioning apparatus includes a pair of
presser rolls as disclosed in Japanese Patent

10 Publication No. 42-1939, published January 28, 1967.
U.S. Patent No. 4,406,849, patented September 27, 1983
shows another dimensioning apparatus which has a
presser wheel and a presser die. The presser rolls or
thé presser wheel is driven through a train of ordinary

15 gears such as spur gears or bevel gears.

| When it is necessary to adjust or vary the
desired dimensions to which slide fastener coupling
elements are to be shaped, it has Been customary to

transversely move the rotatable shafts of the presser



rolls or the presser wheel fails to rotate in synchronismw th other
\i Nng conponents or fails to rotate snoothly. The prior dinensioning H%q;
An#& pt us are al so di sadvantageous in that the range of adjustnent is . 7
and slide fastener coupling el ements cannot be easily set in*place.
It is believed possible by neans of the present invention to
provi de an apparatus for dinensioning sl de-fastener coupling elenents, the
apparatus having positionally adjustable roll nmeans for accurately shaping
the coupling elements to desired dinmensions such as a wwdth and a | ength.
15 It is also believed possible by means of the present invention to
provi de an agndasaemidhe orotdiamles sbafithgf sthiedprésser ewhmelecoljovemeptedenent s, the
apparatus having positionally adjustable presser rolls snoothly rotatable
i n synchr oni ¥1¢ Tokateble fjafts dovaeer: dippiasgs arashing 9ear deeth towetcni ng t he
coupling el enents wi thout scratching 20 or otherw se damagi ng them A
further bel i ¥ 8uHdEeM At GLheT ¢ edUshlR @ Perliesh ¥ BrerAsdee gBIF[?Idi ng

For pr event 1TREMLG% A PAUPEr G et S8 PPOmtBRt g TGPt flS prossess |
copl 0% (08Pt 1ol UBLERTHRH VI O OB LRIl L e
e o oo AT AR A SR e BB, bR P
dimensioning apparatus are also disadvantageous in that the range
of adjustment is small, and slide fastener coupling elements cannot k;)
be easily set in place.
10 It is believed possible by means of the present invention to
provide an apparatus for dimensioning slide fastener coupling
elements, the apparatus having positionally adjustable roll means
for accurately shaping the coupling elements to desired dimensions
such as a width. and a length.
15 It is also believed possible by means of the present invention
to provide an apparatus for dimensioning slide fastener coupling
elements, the apparatus having positionally adjustable presser rolls
smoothly rotatable in synchronism, while engaging the coupling
elements, for dimensioning the coupling elements without scratching
20 or otherwise damaging them. . |
A further believed possibility of the invention is to provide a
coupling element dimensioning apparatus including dimensioning
rollers having means for preventing coupling elements legs from being

positionally



éxtending in a common plane and transversely to each other; a first pressgr
roll ;rotatably supported on said first shaft and having a circunferentialf-
walt of- a 10.substantially L-shaped cross section conposed of a first
presser sutface lying transversely to said first shaft and a
circunferential surface lying parallel to said first shaft and conpri sing
spur gear; a second presser roll rotatab}y.nmounted on said second shaft and
15 having a circunferential surface serving as a second presser surface
parall'el to sai @ispAares ket QRNTTY idihe hddrstatPidssgegsUr f ace,
and an end surface parallel to said first shaft and having a pin gear
facing said firdntdrafallsast helttbHes Jesh with said 20 spur gear; said first
and second presser surfaces having cl osest confronting portions for
positioning the coupli Agotmiieny std Heree lptesemt,  Iniehtolors,e herenfigont i nNg
portions being spaced fromeach other by a first distance equal to the

t hi ckness of ea@¥ovfidedie alb appadatus denelimensioniny @itisle fastanes of

| egs thereof; and one of said first and second rolls being positionally

adj ust abl e o5 ss&o¥pddag edementssqaiepmprining: - 4 hisgam @aithef fiesti on
wi |l be described by way of exanple with reference to the acconpanyi ng

drawi ngs, wher e@?d- SgicgRde shafis, motakabdyemaunsed on @aiddasey and cross

section of 5 a.di nsi qQni ng apparatys accordi ng to an enbodi nent of the
pr esent extengﬁng %n éJcJﬁ%on Siane anéjté%nsversely to each

other; a first presser roll rotatably supported on said

Y first shaft and having a circumferential wall of a

10 substantially L-shaped cross section composed of a
first presser surface lying transversely to said first
shaft and a-circumferential_surface lying parallel to
said first shaft and comprising a spur gear; a second
presser roll rotatably mounted on said second shaft and

15 having a circumferential surface serving as a second
presser surface parallel to said second shaft and
confronﬁing said first presser surface. and an end
surface parallel to said first shaft and having a pin
gear facing said first shaft and held in mesh with said

20 spur gear; said first and second presser surfaces
having closest confronting portions for positioning the
coupling elements therebetween, said closest
confronting portions being spaced from each other by a
first distance equal to the thickness of each of the

25 coupling elements between outer surfaces of legs
thereof; and one of said first and second rolls being

positionally adjustable on said base to vary said first
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ihvention; Figure 2 is a schematic side elevational view of the
di peqsi oni ng apparatus of Figure 1 incorporated in an apparatus for form Rg:
sfi dg\fastener coupling elenents; 10" Figure 3 is an enl arged ;
ehtary perspective view of first and second presser rolls in the

RNS) oni ng apparatus shown in Figure 1; Figure 4A is an enl arged

gntary plan view of a slide fastenergcoupling el enent blank; Figure 4B
isTan enlarged side elevational view of the slide 15 fast ener coupling

el enent bl ank shown in Figure 4A; Figure 4C is-an enlarged fragnentary plan
view of a slide fastener coupling el enent assenbly fornmed fromthe bl ank of
Figure 4A; HigteecelD i s an enl arged side el evational view -5- of the
slide fastener coupling el enent assenbly of Figure 4C, Figure 4E is an

enl arged fragnmenThee inpéreuioniwidlobe alestrithed fpsuenaf sxamplgevithi réfdreacs!| | de
fastener 5 coupling el enment assenbly of Figure 4C, Figure 5A is an enl arged
fragment ary % &he\dcewmpanydnotdrewingsi déheraitener coupling el enent bl ank;
Figure 5B is an enl arged side el evational view of the slide fastener

coupl i ng el ement Figusak! disoarf Tont 1glepatinnel Saewr| pantdy 5O Frosm seetisngef
fragmentary plan view of a slide fastener coupling elenment assenbly forned
fromthe bi aq]pi@pnq:iic@mga agp@ratus according to an embodiment of the present

invention;

Figure 2 is a schematic side elevational view of the dimensioning
apparatus of Figure 1 incorporated in_an apparatus for forming slide K.)
fastener coupling elements;

10 Figure 3 is an enlarged fragmentary perspective view of first and
second presser rolls in the dimensioning apparatus shown in Figure 13

Figure 4A is an enlarged fragmentary plan view of a slide fastener
coupling element blank;

Figure 4B is an enlarged side elevational view of the slide

15 fastener coupling element blank shown in Figure 4Aj
Figure 4C is an enlarged fragmentary plan view of a slide fastener

coupling element assembly formed from the blank of Figure 4A;

Figure 4D is an.enlarged side elevational view



Fidgré 5D is an enlarged side elevational view 15 of the slide fastener
COQBLing el enment assenbly of Figure 5C;, Figure 5E is an enl arged |
fragnentary plan view of a slide fastener stringer with the slide fastene

coupling etenent assenbly of Figure 5C, 20 Figure 6A is an enlargg
fragmentary plan view of a slide fastener stringer with still another sl
fastener coupling el enent assenbly; Figure 6B is an enlarged transverse
cross-sectional view of the slide faste®er stringer 25 illustrated in

Figure 6A; Figure 7 is an enlarged fragmentary cross-sectional view of the
presser rolls i @ft khe slide ﬁpﬁgﬁﬂﬁﬁs¢9ﬂpﬁﬂggrelsmagttHé?e@PéVaPé to

di mrension a slide fastener coupling elenment shown in Figure 4D, Figure 8 is
an enl arged fra§ioNES #Sr oss-sectional view of the presser rolls shown in

Wih P qure 2, s a cr 8L00secARbAE o0 SRLAZREA SPOHUeREALY, RIA KGR Fi gure
C 055 secti onal O BwSUHaB GASEEAES, PETA088FAIAEn: ShanSLAGr ERBGAPREN of
the present E”V%%thth element assembly of Figure 4C;
Figure 5A is an enlarggd fragmentary plan view
of another slide fastener coupling element blank;
Figuré 5B is an enlarged side elevational view
of the slide fastener couﬁling elemenf blank shown in
10 Figure 5A;
- Figure 5C is an enlarged frﬁgmentary plan view
of a slide fasﬁener coupling element assembly formed
from the blank of Figure 5A;
Figure 5D is an enlérged side eievational view
15 of the slide fastener coupling element assembly of
Figure 5C;
Figure 5E is an enlarged fragmentary plan view
W] of a slide fastener stringer with the slide fastener
coupling element assembly of Figure 5C; .

20 | Figure 6A is an gnlarged fragmentary plan view
of_a slide fastenef stringer with still andther'slide
fastener coﬁpling element assembly:;

Figure 6B is an enlarged transverse
cross-sectional &iew of the slide fastener stringer

25 1illustrated in Figure 6Af

| Figure 7 is an enlarged fragmentary

cross-sectional view of the presser rolls in the



Figure 11 is an enlarged fragnentary cross-sectional view of presser rolls.
Xqrding to 15 still another enbodi nent of the present invention; .and '

Juxe 12 is an enlarged fragnentary cross-sectional view of presser rolls"
dorlding to a still further enbodi nent of the present invention. The
‘- ent invention is 20 particul arly advant ageous when enbodied in an

apar at us for dinmensioning slide fastener coupling elenments, generally
designated at 10 in Figure 1. As shown in Figure 2, the dinensioning
apparatus 10 is shown as coupled to an®pparatus 11 for form ng 25 slide

fastener coupling el enents of synthetic . resin. The dinmensjoni ng apparatus
10 i ncl udes tw)PRRFRIUSORE Fagules fodSd theYs QReFats &° RS 4 FJppar at us

11 -7- al di sch th f the f d [ I . Th
i mensi oni ng aPdath: GETOTRE, PRI I0M FISHER, SR (L FIEHRE tup) i ng
el ements have no tend%qgﬁg%oasgglgg %%ﬁ%ﬁ?%%ﬁﬁ%kgﬁ%%gﬁéﬁébeen shaped to 5

the required di nensions. nce thet I dentical in

construction, QpossUaeceichRaSvidw OF tHd priddsis |rde Sastdudeth

her ei nbel ow. As shown in Figure 1, the apparatus 11 (Figure 2) for formng

sl'ide fastener pFiQuzaull iadd tBegMalHeS é}ﬁ‘z‘ceﬁ fapaee 1€rdti €aidle dhexy; Whi ch
there are nounted support rods 13, 14 connected to an

Figure 9, appearing with Figure 2, is a

cross-sectiocnal view taken along line IX - IX of Figure

7;: u

Figure 10, appearing with Figure 2, is an
10 enlarged fragmentary cross-sectional view of pressef
rolls according to another embodiment of the present
inveﬁtion; |
Figure 11 is an enlarged fragméntary
cross-sectional view of presser'rolié according to -
15 still.another émbodiment 6f the preéent invehtion; and
Figure 12 is an enlarged fragmentary
cross-sectional view.of presser rolls according to a
still further embodiment of the present invention.
The present invention is
20 particularly advantageous when embodied'in an apparatus
for dimensioning slide fastener coupling'elemehts,
generally designatéd at 10 in Figure 1.
As shown in Figure 2, the dimensioning apparatus
10 is shown as coupled to an apparatﬁs ll.fbr forming
25 slide fastener coupling elements of synthetic resin.
The dimensioning épparétus 10 includes two units 10a,

10B disposed at a discharge end of the apparatus 1l



arn115 To the arm 15, there is fixed a bracket or base 16 on which a first
horlgontal shaft 17 is rotatably supported. A first presser roll 18 is 15
rotatabl y mounted by a pair of roller bearings 19 on the first shaft 17. ;y1
second vertical shaft 20 is rotatably nounted on a slide block 21 by a pdir

of ball bearings 23, the second vertical shaft 20 being covered with a g
sl eeve 20 22. The slide block 21 is nnun}ed on the bracket 16 for sliding
novenent in the axial dlrectlon of the first horizontal shaft 17. As shown

in Figure 3, the flrst ont al a&glégﬁfqg1v§%§ sQ@fts 17, 20 ext end
| Cﬁ‘@fﬁ& ‘é‘!ﬁaei Ling,

;thngﬁggngefpg J)/ ot her.. A second roII 4 | flxed

to an axi al end%gfe%? secglﬂ}? %ﬂ%n(,sépns’ﬁ‘aﬁ ta%:tﬁ):q'{f’eghsoe Koid 6{153 i

25 with h 6 ﬁ%ﬁ* d

r ol \INI 24. aAwgirg\r/cv’ ro r%?}[%%b:}?%ﬁt‘%%ﬁ&ﬁq{$ s% %I ock Z‘%ni sp{ ﬁfzg(rjed
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rod 27 having an axis parallé€l irst horiZontal shaft 19.

turning the %perewxhqﬁﬁﬂéﬁlﬂimkﬂdﬁbmﬁumaaX|aI|y, the slide bl ock 21 and
hence the second vertical shaft 20 can be noved toward and away fromthe
first horizontal shaft Sifiden thee tova extiittnsl 0¥, 1M0B tdwe akdevtsiodl Bn  The
screw rod 27 can be fixed in

construction, only one of these units 10A, 10B will be

described hereinbelow. As shown in Figure 1, the

i—) apparatus 1l (Figure 2) for forming slide fastener

10 coupling elements has a frame 12 (Figure 2) on which
‘there are mounted support rods 13, 14 connected to an
arm 15. To the arm 15, there is fixed a bracket or
base 16 on which a first horizontal shaft 17 is
rotatabiy supported. A first presser roll 18 is

15 _rotatably mountéd by a pair of roller bearings 19 on
the first shaft 17.

A second vertical shaft 20 is rotatably mounted
on a slide block 21 by a pair of ball bearings 23, the
second vertical shaft 20 being covered with a'sleeve

20 22. The slide block 21 is mounted on the bracket 16
for sliding movement in the axial direction of the
firsf horizontal shaft 17. As shown in Figure 3, the
first horizontal and second vertical shafts 17, 20
extend in a common plane.and have respective central

25 axes X - X, Y - Y extending perpendicularly to each
other. A second presser roll 24 is fixed to an axial

end of the second vertical shaft 20_by means of a bolt



position with respect to the bracket 16 by a lock nut 29. As |Ilustrated‘|n
&\3, the first presser roll 18 conprises a first disk or wheel. .30 anqgf
15 di sk or wheel 31 that are concentrically fastened together .by
bolts 32. The first presser roll 18 has an annular recess 33 in an
i rcunferential edge thereof facing the second vertical .shaft 20.
| ar recess 33 is defined by an 20 annular step forned by a
ectionally L-shaped wall of tke8fkrst disk 30 and the second di sk
31, the second disk 31 being smaller in dianeter than the first disk 30.
The first di sk230whts anwasheraR6chntexpesed betveeg sbeabblts@Spandser
surface lying 25 perpendicularly to the first horizontal shaft 17. The
second di sk SlthassecgﬂﬁcﬂﬁﬁéﬁéﬁtFalls@ﬁfacé Egrey pafaRlerotatahdyfir st
hori zontal shaft 17 and shaped_as pur gear .35 conposed of gear
teeth each havmﬂﬁn53§r9@e§5¢d§11€?09§°§§cgﬁoﬁs Agrgﬁéﬁﬁ tR BRgure 1, the

first [ | | t k 31 atta hed b
he bol 15 32 (PAFREARHY; CaFERISs BolendBefs?t ef LRotEechRACKPEILST Tho
third disk 35 f i dent truct to that.of .th d_disk 31.
Ther of or . 8 hotBer SPeRYcEan: 21 ohpo 1hY Al Krod hADrTeto b8 28 BBk <

axially opposifg,$,8§5a1/8ngPL 9\ " BYI¥LEndng! BReSEERAN BLESSY' 50" 24

move the same axially, the slide block 21 and hence the

second vertical shaft 20 can bg moved toward and away
from the first horizontal shaft 17 in the directions of
10 the arrows A, B. The screw rod 27 can be fixed in
position with respect to the bracket 16 by a lock nut
29.
As illustrated in Figure 3, the first presser
roll 18 comprises a first disk or wheel 30 and a second
15 disk or wheel 31 that are concentrically fastened
together by a pair of bolts 32. The first presser roll
18 has an annular .recess 33 in an entire
circumferential edge thereof facing the second vertical o/
shaft 20. The annular recess 33 is defined bf an
20 annular step'fbrmed-by a cross-sectionally L-shaped
wall of the first disk 30 and the second disk 31, the
second disk 31 being smaller in diameter than the first
disk 30. The firﬁt disk 30 has an annular end face 34
serving as'a_first presser surface lying
25 perpendicularly to the first horizontal shaft 17. The
second disk 31 has a circumferential surface lying

parallel to the first horizontal shaft 17 and shaped as



T0 'i_s *conposed of a fourth disk or wheel 36 and a fifth disk or wheel 37
poﬁﬁgcted concentrically to each other by a plurality of bolts 38. The
setond .presser .roll 24 has a circunferential surface 39 serving as a sec_aﬂé?
presser surface lying in confronting relation to the 15 first presser NG
surface 34 of the first presser disk 18. The second presser roll 24, or the
fourth disk 36 thereof, has an end face 40 facing the first horizontal

shaft 17 parallel thereto and an outer-p®r+pheral margi nal edge constructed
as a pin gear 41 conposed of 20 pin teeth 42 each having a frustoconica
shape and proj e& ispppagedt 635 teonpus ek cvhdyesss tiesdh gadfh hEyinmhea pi n gear
41 is held in mesh with the spur gear 35. As illustrated in Figure 1, a

third presser rdinapezqifdalteResd Seciht+ edhDHrEhamn pim EdGurss 4 n the

hori zontally spaced relation to the second presser roll 24 the third
presser roller ALGs% RFSIRSR TR ilP IR rfﬂﬁlr §& twréseé{]‘r‘?g‘ Messer

Il 24. Thus, =10 - third | 43 h ' . | al
gar face con?fon:“f i X @Lotﬁéaéli%%gys e?r rﬁ?qhtéseh?r :si'tc‘ %ﬁ?g I rsrctglral%rfgtj’:’gﬁd a
i hi i t.h 4 he fa .St ol .18,
Chowsin Fi o o bElate il Gl P s iHa HIK I1°, S el Rfs ds 8% S
d. . ) f . . i .
lrections or t ﬁrfegi?e&r%xozﬁfys% tgqssﬁ{ﬂ"’ P4 sld¥nd 'dislk

second, and thir ers 18, ) operate In synchroni smfor
processing twWo rfgWs rTherefore, the first presser roll 18 has two

o annular recesses 33 on its axially opposite sides.
— As shown in Figuré 3, the second presser roll 24
10 is composed of a fourth disk or wheel 36 and a £ifth
disk or wheel 37 connected concentrically to each other
by a plurality of bolts 38. The second presser roll 24
has a circumferential surface 39 serving as a second
presser surface lying in confronting relation to the
15 first presser surface 34 of the first presser disk 18.
The second presser roll 24, or the fourth disk 36
thereof, has an end face 40 facing the first horizontal
W shaft 17 parallel thereto and an outer peripheral
marginal edge constructed as a pin gear 41 composed of
20 pin teeth 42 eadh'having a frustoconical shape and
projecting parallel to the second vertical shaft 20.
The pin gear 41 is held in mesh with the spur gear 35.
As illustrated in Figure 1, a third presser roll
' 43 is rotatably supported on the bracket 16 in
25 horizontally spaced relation to the second pfesser roll
| 24, the third presser roller 43 being identical in

construction to the second presser roll 24. Thus, the



igde fastener coupling el enents sinultaneously to 10 di mension them:* as
¥i'bey | ater on. As shown in Figure 3, an annular array of parti.tion -
ri dg spaced at equal intervals projects fromthe first presser surfac®
34{in tlhe recess 33, and another annular array of partition ridges 48
space J at equal intervals projects fromthe second presser surface 39

t owaxd e partition ridges 47. Betweep.the first and second di sks 30, 31,
there is disposed a bearing ring 49 h @?ng an outer circunferential surface’

TS, SRR LG T SRt AL L o
_shown 1n Fi sﬂ&?%ﬁ%% % %Eﬁéfsﬁécégé 33 1h5F58t§5§95y8§899 ted by a

third horizonta as a palr of axial space |rcu erentia

25 surfaces orpdpprid Qﬁ&sé%zﬁ%é@feﬁeﬁnggcwblﬁ'hSQHéEHeEdhEﬁP” fedp the

first, second and third presser”surfaces , 50. The third orlzontal
shaft 52 44 ofexhengdsrstibgiasséal tylparel ! g5 sRowheihi psguperizontal
shaft 17 and is suported on a slide block 54 slidably supported on a
bracket 55 §i xeffe tehird® prgposi rolldA. 4This shovgbbeofs BHei s slidable in
the axial direction 5 of the second vertical shaft 20 by a screw rod 56
threaded in anairaemtmnsyofhtbadedrumseC57DdeimednSnofha berneweto®5. The

slide bl ock 54 and hence the third
45. The first, second, and third presser rollers 18,

24, 43 operate in synchronism for processing two rows

of slide fastener coupling elements simultaneously to o/

10 dimension them, as described later on.

As shown in Figure 3, an annulaf array of
partition ridges 47 spaced at equal intervals projects
from the first presser surface 34 into the recess 33,

~and another annular array of partition ridges 48 spaced
15 at equal intervals projects from the second presser
surface 39 toward the partition ridges 47. Between the
first and second disks 30, 31, there is disposed a
bearing ring 49 having an outer circumferential surface o
serving as a third presser surface 50 extending along
20 the partition ridges 47 perpendicularly to the first
and second presser surfaces 34, 49.

As shown in Figure 1, a fourth presser roll 51
is rotatably supported by a third horizontal shaft 52
and has a pair of axially spaced circumferential

25 surfaces or fourth presser surfaces 53 each_dispésed
adjacent to the first, second, and third presser

surfaces 34, 39, 50. The third horizontal shaft 52

r



hori zantal shaft 52 are therefore novable in the directions of the arraw G
H by turning the screw rod 10 56, which can thereafter be | ocked agai nst
rotation by a [ock nut 59. The first, second, third, and fourth presser °
rolls 18, 24, 43, 51 are not positively driven, but are caused to rotatel\g
two rows of slide fastener coupling 15 elenents 62 (Figure 2) which are
successively fornmed by the apparatus 11 and di scharged by a w t hdrawal
device 61 through the units 10A, |0B. Fijgures 4A through 4E show one form
of slide fastener coupling el enents which can be di mensi oned by 20 the

"di mensi oni ng apRafEddies Hubdeadt RS ddPANld10to Ams P dt bk a
coupling el ement assenbly 63 conprises a plurality of parallel continuous
coupl i ng el enentgnHek af7 and hisd i supastiad ion ar ez tiekbdyy T releidably 65 in

a zigzag configuration, the coupling 25 el enents 64 being al so connected by’
a pair of connecduppgbrisdiorG biecketuEs rifxsde hentthes soigpor63x9d bent

into a cross-sectionally U shape as indicated - 12 - by the

t wo- dot - and- dasiThe nekiden Hiapk S4B s sgildidabis rigd the axiabrél marticy

i nserted between | egs 68, 69 of each of the coupling elenents 64, as
illustrated ign PEWhs secondl vaxticaie shafit &P o afsqrrw cadbiihg 5

el ement 64 are interconnected by a cou Iinqlhead 70. The_ formed coupling

el ement 64 has athygadefsin \@n internally threaded hole 57 defined in

the bracket 55. The slide block 54 and hence the third

horizontal shaft 52 are therefore movable in the
directions of the arrow G, H by turning the screw rod

10 56, which can thefeafter be locked against rotation by
a lock nut 59.

The first, second, third, and fourth presser
rolls 18, 24, 43, 51 are not positively driven, but are
caused to rotate by two rows of slide fastener coupling

15 elements 62 (Figure 2) which are successively formed by
the apparatus 11 and discharged by a withdrawal device
61 through the units 10A, 10B.
N Figures 4A through 4E show one form of slide
fastener coupling elements.which can be dimensioned by
20 'the dimensioning apparatﬁs of the present invention.
‘As shown in Figure 4A, a coupling element assembly 63
comprises a plurality'of pérallel'continuous coupling
elements 64 of synthetic resin interconnected by
connectors 65 in a zigzag configuration, the coupling
25 elements 64 being also.connected by a pair of
- connecting cords 66; The coupling element assembly 63

is bent into a cross-sectionally U-shape as indicated



bet ween outer surfaces of the legs 68, 69 and a length LI between an end: of’
pl i ng head 70 and ends of the legs 68, 69. The thickness W, and the;
1 10 are controlled by the dinmensioning apparatus 10 of . the present™
n. The coupling el ements 64 di mensi oned properly by the

diymé pni ng apparatus 10 are woven into a |ongitudinal edge of a slide
fastenér stringer tape 71, as shown in Figure 4E 15 Fi gures 5A
t hrough 5E illustrate another form of i'de fastener coupling elenents. As

ont i nuous. ool 1ty SMERAREC AT GRUE AR 0% tdhne Ay Sdeander  ng o

zi gzag patter RophlifeaOuRthd 28r8l IR $ /420 d USLLANGLIad &y

connectors 75. e coupling element  assenbly

| ongitudinal e9nbEabagki e Bhe 2obpatipRedichAn R UL By ailanied by Lhe

t wo- dot - and-dash lines in Figure cou nts 74

has a pair 25iaf Figageg64c7anan®.connachirdbys® G "&é‘%}%gﬁngs shwon
I e

in Figures 5C and SD. The coupling elenment 74 has illustrate si ons,
that is, thickbemeas ¥R, a¥8 intetZonaedtad ®30th dolpld®ly Hldaedoly the

di mensi oni ng apparatus of the invention. The dinmentioned coupling el enents
74 are sewn bfheeforgeéhroupiinig edemenlti dd thast eandthidkngsgemwlt ape 80 al ong
a longitudinal edge 5 thereof.. '
between outer surfaces of the legs 68, 69 and a length
L1 between an end of the coupling head 70 and ends of
the legs 68, 69. The thickness W1 and the léngth Ll >
10 are controlled by the dimensioning apparaﬁus 10 of the
present invention. The coupling elements 64
dimensioned properly by the dimensioning apparatus 10
are.woven into a longitudinal edge of a slide fastener
stringer tape 71, as shown in Figure 4E. |
15 Figures 5A through SE iliustraté anothef form of
slide fasteﬁer coupling elements. As shown in Figure
5A, a coupling element assembly 72 is composed of
continuous coupling elements 74 of synthetic resin \
having a meandering or zigzag pattern, the coupling
20 elements 74 being interconnected by connectors 75. The
coupling element assembly 72 is bent about a
longitudinal central axis into a U-shaped cross section
as indicated by the two-dot-and-dash linéé in Figure
5B. Each of the bent coupling elements 74 has # pair
25 of legs 76, 77 interconnected by a cbupling head 78 as

shwon in Figures 5C and 5D. The coupling element 74

has illustrated dimensions, that is, thicknesses w2, W3



Figures 6A and 6B show an assenbly 82 of discrete slide fastener coupling
.elenents 83 of netal nounted by staking on a reinforcing cord 84 on a

| ongi t udi nal edge of a slide fastener stringer tape 85. 10 The di nensia
apparatus of the invention contrails a thickness W of the coupling

el ements 83. The first and second presser rolls 18, 24 serve to press tRK
| egs of the coupling elenents with the first and second presser surfaces

34, 39 to achieve the 15 prescribed w-dtl¥s M, W, WB, WI. The first and
second presser surfaces 34, 39 therefore have cl osest confronting portions
spaced apart f r amdec A epgdr L2y a:qntm:-l:w Wyedihe dimensdcofinghe wi dths W,
W, WB, W, as illustrated in Figure 7., The third and fourth
presser surfaces“mraéigsh&\fe@%wmﬂnﬂ% dimentdiened foupldpart from
each ot her by aeg:stance L which is ual i zed t one of the Ien hs LI, L2

of the coupling SeMERTSs 7doFTea SR FY ¥R 4g0 i s as
25 follows. Fir di_ nensi.oni_ng of_ the gouplin elenents 4 h

Fi gures 4C and ?Bs\ﬁﬁni rbéttféé’cg% o RpP el'ﬁig) dio % in %ﬁpar at us

10 can process t of such coupling elenents 64 to di mension the sane

5|nultaneousﬁy %ﬁﬁ? ‘he two rows of the coupling elenents are di mensi oned
in the same manner, hoW%ﬁ% res 6A and 6B show an assembly 82 of

discrete slide fastener coupling elements 83 of metal
mounted by staking on a reinforcing cord 84 on a
longitudinal edge of a slide fastener stringer tape 8S.

10 The dimensioning apparatus of the invention controlls a
thickness W4 of the coupling elements 83.

The first and second presser rolls 18, 24 serve
to press the legs of the coupling elements with the
first and second presser surfaces 34, 39 to achieve the

15 prescribed widths Wl, W2, W3, W4. The first and second
presser surfaces 34, 39 therefore have closest
confronting portions spaced apart from each other by a

W, distance W equal to one of the widths W1, W2, W3, W4,

as illustrated in Figure 7. '

20 The third and fourth presser surfaces 50, 53
have closest confronting portions spaced apart from
each other by a distance L which is equalized to one of
the lengths L1, L2 of the coupling elements.

Operation of the dimensioning apparatus 10 is as

25 follows.. |

First, dimensioning of the coupling elements 64

shown in Figures 4C and 4D will be described. The



t he progessin
in de Th

g of

he” firs
t wo- dot - and-d
the first, se
spaced frome
el enents 64 i

presser sur faces

turned in 20
di recti ons of

presser rolls @fembdtéonpeddingnEibfbdpinseRe sohé M8nneht, i howbeef|r st

t hrough fourt
di st ances
Fi gure 7.

g of only one row of the coupling elements will be described

e screw rods 27, 56 are turned about their own axes to. slide, r

e Ibl ocks 21, 54 and hence the second and third shafts 20, 52 in-the

the arrows B, H, respectively. The 10 second and fourth

0l ls 24, 51 are noved fromthe positions of Figures 1 and 7 away

t presser roll 18 into Lh? positions indicated by the
ash lines in Figure 1 or A

e positions of Figure 8, in which
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ourth presser rolls 18, 24, 51 are rotated by the coupling

Aturned about their own axes to slide the slide blocks
21, 54 and hence the second and third shafts 20, 52 in
the directions of the arrows B, H, respectively. The
second and fourth presser rolls 24, 51 are moved from
the positions of Figures 1 and 7 away from the first
presser roll 18 into the positions indicated by the
two-dot-and-dash lines in Figure 1 or the positions of
Figure 8, in which the first, second, third, and fourth
presser surfaces 34, 39, 50, 53 are spaced from each
other at increased distances. The row of the coupling
elements 64 is fhen inserted between the first, second,
third, and fourth presser surfaces 34, 39, 50, 53.

Thereafter, the screw rods 27, 56 are thrned in
opposite directions to slide the slide blocks 21, 54 in
the directions of the arrows A, G, respectively, to
move the second and fourth presser rolls 24, 51 toward
the first presser roll 18, until the first through
fourth presser surfaces 24, 29, 50, 53 are spaced at
the distances L, W from the confronting preséer
surfaces, as illustrated in Figure 7.

As the coupling elements 64 are fed along in the



this tinme, the first and second presser rolls 18, 24 are synchronously
rotrated by meshi ng engagenent between the spur gear 35 and the pin gear’
The~Ttoupl i ng el.ements 64, as they nove through the first, second, and /
fourth presser rolls 18, 24, 51, are pressed by the first through four
presser 10 surfaces 34, 39, 50, 53 to the prescribed dinmensions W, L{.
this time, the partition ridges 47, 48 nmesh with the coupling el enents
(Figure 9) to prevent the | egs 68, 69-fkBmbei ng positionally displaced
under forces applied in the directions of the arrows E, F 15 (Figure 4D),
so that the |eg<§1w,=twmf|tlm apreedl aby uthe ewitixdrawahl devies vel s or
pitches. In additjon, the coupling heads 70 _are held against the third
presser surface! B4R | 2) ¢ nkhenfkrst, tfecords ¥ Bourth pressemarokls t he

fourth surface g. ccC {din ly, 20 _the |legs 68, 69 are prevented by the
third and fourtt® pré& sé$'s%5$a%%§a%ﬁﬂ By the CoRRRiNT lpmenksf4y At

di splaced in pogiiion under, the, forces.inposed in the directions of the
arrgvvs E, F. Fn%l’rﬁuo’ﬁ“&%'t ff’r’ﬁta?‘l‘bds%g%‘?l‘bgpﬁ”é%%%?r reR3Ls 168, 24 are
rotated in ' f] .a econd. presser surfaces 34, 39
are al so rot%it e%yéﬂﬁgi'%ﬂé é%%'%%\% %%%té?‘g?%‘? ’%sgh TRGRINeIL Retyfeeme
coupling el enent & P .10 !mge j red scratches or damages
whi ch woul d ot her?evvi e reéu]'ﬁ ?srom as%écem‘_glbélo%s rofation of the first and
second. presser surfacephe4rouh ind'%e IEMNEY 64, as they move through

the first, second, and fourth presser rolls 18, 24, 51,

~ are pressed by the first through fourth presser
10 surfaces 34, 39, 50, 53 to the prescribed dimensions
Wl, L1. At this time, the partition ridges 47, 48 mesh
with the coupling elements 64 (Figure 9) to prevent the
legs 68, 69 from being positionally displaced under
forces applied in the directions of the arrows E, F
15 (Figure 4D), so that the legs 68, 69 will be spaced
accurately at equal intervals or pitches. In addition,
the coupling heads 70 are held against the third
U presser surface 50 while the ends of the legs 68, 69
are held against the fourth surface 53. Accofdingly,
20 the legs 68, 69 are prevented by the third and fourth
presser surfaces 50, 53 from being longitudinally
displaced in position under the forces imposed in the
directions of the afrows E, F. 1Inasmuch as the first
and second presser rolls 18, 24 are rotated in
25 synchronism, the first and second presser surfaces 34,
39 are also rotated in synchronism. Therefore, the

pressed surfaces of the coupling elements 64 are not



engagement between the spur gear 35 and the pin gear 41 5 permits themto
uni formy intermeshed w thout wobbling or forced meshing engagement
Men the second presser roll 24 is aixally displaced in the directiors
arrows A, B (Figure 1). Accordingly, the first and second presser
8, 24 are allowed 10 to rotate snoothly and uniformy. \Wen the
second, and fourth presser rolls 18, 24, 51 are relatively dlsplaced
for adjusting their spacings while theléoupllng el enents 64 are being
di mensi oned, the first and second presser rolls 18, 24 rotate smoothly 15
and unlforn1y snbdeqpeétQOSynéh$bneénsa§atnbegunrgdamaqg5ryhach woudds h
with the spur gear 35. Figure 10 shows a di mensi oni ng apparatus accordi ng
to another enb®BheEWiseFesRitnSromi ASYRRRIEBARE Rgtatirenes Eheas shown in
Fi gures 5A thr h 5D. _20 The di nensi oni parat of Figure 10

& PAFER" Hdesddr

includes a fir BFeéggrs?S?P oBrRS¥ftRgSHE fes sdpralesbingnd a
second presser roll Q £ ond presser rfa e 83 faC|n the_first
presser surfacg® gigeWﬁ% g?ggeﬁﬂd éﬁcﬁﬁgrp?8§§e sBPR 508 gfn § afa¢d

d 25 t ' | t d
(2o 25 08" Lany B0, sREaPES) FEPARE BAIREERSA 1aRRBEanIRe SR
equal to the w, 85131%\@&% %Zcea(ﬁéguiﬁ Sghaapgﬂehklhe%hsﬁﬂle&arthbons 94, 95

are spaced from eac dlstanc e wd
second presser roll 24 is aixally displaced in the

directions of the arrows A, B (Figure 1l). Accordingly, o
the first and second presser rolls 18, 24 are allowed k‘)_
10 to rotate smoothly and uniformly. When the first,
second, and fourth presser rolls 18, 24, 51 are
relatively displaced for adjusting their spacings while
the coupling elements 64 are being dimensioned, the
first and second presser rolls 18, 24 rotate smoothly
15 and uniformly in complete synchronism as the pin gear
4]l remain in mesh with the spur gear 3S.
Figure 10 shows a dimensioning apparatus
according to another embodiment for dimensioning the W,
coupling elements 74 as shown in Figures 5A through 5D.
20 The dimensioning apparatus of Figure 10 includes a
first preésser roll 90 having a first presser surface 91
and a second presser roll 92 having a second presser
surface 93 facing the first presser surface 91. The
first and second presser surfaces 91, 93 have raised
25 portions 94, 95 projecting toward each other. The
. first and second presser surfaces 91, 93 are spaced

from each other by a distance equal to the width W2



The ot*her structural details of the dinensioning apparatus shown in Figure
10%3;9 the sanme as those of the dinensioning apparatus illustrated in
Figures 1, 3, 7, and 8. According to still another enbodi ment shown in
Figure 11, *a di nensi oni ng apparatus is designed for dinensioning the
coupling elenents 83 illustrated in 10 Figures 6A and 6B. The di nensi on
apparatus includes a third presser roll 96 having a fourth presser surfaee
97 and a sl ot 98 opening radially outward? for receiving the slide
fastener tape 95 rein. For. nsi oni ng the coupling el ements 83 of

metal, first 15 a(%g%?&@oﬁg)pr éé‘g:an%%lr\a&é@ sertdens: X4 &5 are seesed
lls 88,.89 ' tit., id . Fi 12
Ei el oni ng. appaF el Eaak GEARR B =, 1B RancrO Aiel S heHIALH “ane
t o ti T ' ' ' ' 20 .fi t
PO 100 havi ng 2hepatrSer BUERRRNIE1 ARR TN B0 TR SiheRedoniny S (Econd

bt ceser Surface T5PETApe SRRRA L 3358720 215, e B U oMsGORF 105

presser surface 1 he second pres roll as a pin

and a radia||§C0Qh@aHﬂhéngaoﬁﬁﬁbeﬁbbEQaEhgnng%Q@rQQ%hnQnaFﬁ%ﬁ&@spﬁes§§r

surface 107 fdcing away fromthé prn gear 105 toward a fourth pressér
surface 108 of a?thiand gr.esser roll 109. In - 18 - operation, the
coupling heads 110 of coupling el enents _

According to still another embodiment shown in

Figure 11, a dimensioning apparatus is designed for
A dimensioning the couplin§ elements 83 illustrated in
10 Tigures 6A and 6B. The dimensioning apparatus includes
a third presser roll 96 having a fourth presser surface
97 and a slot 98 opening radially outwardly for
receiving the slide fastener tape 95 therein. For
dimensioning the coupling elements 83 of metal, first
15 and second pressef surfaces 86, 87 of first and second
presser rolls 88, 89 require no partition ridges.
Figure 12 shows a dimensioning apparatus
\J according to a still further embodiment of the present
invention. The dimensioning apparatus compriées a
20 first presser roll 100 having a spur gear 10l and a
first presser surface 102, a second presser roll 103
having a second presser surface 104 confronting the
first presser surface 102. The second presser roll 103
also has a pin gear 105 and a radially outwardly
25 projecting flange 106 having a third presser surface
| 107 facing away from the pin gear 105 toward a fourth

presser surface 108 of a third presser roll 109. 1In



111 are pressed against the third presser surface 107 by the fourth presser
surface 108 of the third presser roll 109 which engages the legs of the “
coupling 5 elenents 111. 10 15 20 25 - 19 - CLAIMS:- 1. An apparatus for
drr~ 5 oning slide fastener coupling elements, conprising: (a) a base; 5

(h pai r of first and second shafts rotatably mount ed on said base and
ext ilng in a common plane and transigrsely to each other; (c) a first
pressef roll rotatably supported on~saPd first shaft and having a

i rcunt i al 0 b h d
R i R I
C|rcunferent| lsu;%aﬁgeégéaga %keEhEOtﬁﬁke kgégge§h§5§f§eg ggRPrising a

spur gear; resse r ot at abl unted on 15 said second

shaft and hav%gg ﬁecraﬁyﬂﬁebfaésak sutFace 108VbEJ the &hiedOpdeBERESEr
surface paral to said second shaft and confronting said first presser

surface, and gg; gntloguwhder Bagagke! the Jaigé Of the coupling

5 elements 111.

\
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shaft«and having a pin gear facing said first shaft and 20 held in nesh
wih said spur gear; (e) said first and second presser surfaces having
clo<est confronting portions for positioning the coupling el enents

t her ebet ween, said closest confronting portions being spaced from each
other by a 25 first distance equal to the thickness of each of the coup
el enents between outer surfaces of |egs thereof; and -20- (f) one of
said first and second rolls being posiLiQ@aLly adj ustabl e on said base t0
vary-said first distance. 2. An apparatuS-according to claiml, said spur 5
gear conprising g Rpimy.ality of teeth each having a trapezoidal cross
section, said pimgear—conprising a plurality of pin teeth each having a
frustoconi cal cross secliopn sppérBtast €ethalakneighsngsadiakorgsa@ngst
circunferential edge of said end face. 10 3. An apparatus according
to claim1l, saidcbupitingr eiementsl,| chmprigiag:annul ar array of partition
ridges projecting fromsaid first presser surface for neshing engagenent
with the legs of the cotipli agbasenents, said second presser roll having an
annul ar 15 array of partition ridges projecting fromsaid second presser
surface for nBshing engéhdmanpairt bft fdrssgandf secondosphrifhg cbeatabiyt o

keep said | egs spaced apart. . _
mounted on said base and extending in a common plane

~ and transversely to each other:;
(c) a first presser roll rotatably supported on
said first shaft and having a circumferential wall of a
10 substantially L—shaped'ctoss section composed of a
first presser surface lying transversely to said first
shaft and a'circumferéntial sﬁrface'lying parallel to
said first shaft and comprising a spur gear; |
(d) a second presser roll rotatably mounted on
15 said second shaft and having a circumferential surface
serving as a second preéser surface parallél to said
second shaft:and confronting said first presser
N\ surface, and an end surface parallel to said first
shaft and having a pin gear facing said first shaft and
20 held in mesh with said spur gear; |
(e) said first and second presser surfaces
having closest confronting portions for positioning the
coupling elements therebetween, said closest
confroniing poitions being spaced from each other by a
25 first distance equal to the thickness of each of the
coupling elements between outer surfaces of legs

thereof; and
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4. An apparatus according to claiml, said first presser roll conprisinga
first disk having said first 20 presser surface and a.second disk havingw
- sai d_spur gear and coupled to said first disk in concentric relation, said
segon\di sk being snaller in diameter than said first disk. 5. An apparatus
accordiyhg to claim1, said 25 second presser roll conprising a first disk
hav ai d pin gear and a second di sk having said second presser surface
and/coupl ed concentrically to said fi 28t —di sk. -21- 6. An apparatus

acgordi/ng to claim 1, said one of ,said first .and second,.presser rolls
ad’ a third presséﬁ’s&PFa@% FatdefdEgEmaRe RECRP &lﬂﬁg ¢8Fs of said

coupling el enents dis ed _between.sai d first S rs r
surfaces, furPREMS ngiﬂnagahgﬁfg esﬁ%ffé%@V&%?% gguﬁgggdg%lgzﬁgrggée and
ext endi ng par%LE%%ntg said first shaft and a third presser roll rotatably
mount ed on sadStAird shaft and having a circunferential surface serving as
a fourt’h presser 10 surfaac Gt sS Al olrdiing RN imsYr,f ae8 & Yoy €ssi ng
sai d coupling el emant%s' 'tp‘omglp%%saai gl t%i r(?t pregser roll, said thi rg and
fourth pregser g iRt ikdngNd P1oTAIN t5ORE Valeithy e¥h ihdvEiNOa Posi ti oni ng
t he coupli%g gF%hentge?hereggtmELn, safgoclosest confrontinggES portions
bei ng spaced fraPetdidall Reossy sedhow|d sdiid yine gepmlcdmprizingengt h of
each of the coupling - .

plurality of pin teeth each having a frustoconical

cross section, said pin teeth being disposed along an
.outer circﬁmferential edge of said end face. -/
10 . 3. An apparatus according to claim 1, said first
| presser roll having an annular arfay df partition
ridges projecting from said first presser?surface for
.meshing engagement with the legs of the coupling
elements, said second presser roll having an annular
15 array qf éartition ridges projecting from said_second
presser surface for ﬁeshing engagement with the legs of
the coupling elements to keep said legs spaced apart.
4. An apparatus according to claim 1, said first
preséer roll comprising a first disk having said first
20 presser surfacé and a second disk having said spur gear
and coupled to said first disk in concentric relation,
said second disk being smaller in diameter than said
first disk.
5. An apparatus according to claim 1, said
25 second presser rdll comprising a first disk having said
. pin gear and a second disk having said second presser

surface and coupled concentrically to said first disk.
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et emerit s between an end of the coupling head and ends of said | egs thereof,
and said third presser roll being positionally adjustable on said base to
vary sai d 20 di,stance. 7. An apparatus according to claim6, said third
presser rol’l has a radially outwardly opening slot for receiving a inde-g?
fastener stringer tape on which the coupling elenents are nmounted. 25

11111121 211211 112211221172117211 * C L M S * -22- B
An apparatus for dinensioning slide fastdner coupling el enents -
substantially as described with referente to and as illustrated in Figures

1, 3 and 7 to 9 of thebacdongappragusdr ascogding to e¢laim lAnsapgpasakus for
di rensioning slide fastener coupling elenents substantially as .descri bed
with reference P§ &addafirstyandaseqord pPrgeses rollsahdvingoadthueidfi ed as

in Figure 10 of the accong%nyin drawi ngs. 10.- . An apEaratus for
di nensi oni ng sl PGESPEEt BREFAEBUBPENGRIBTICmEREWAtE SOBBLARE hepdsaof

e et BELA B05813Ra R eBhobi AR, bheed ERad eLcA o
ot e 8, SaepdepbasRa-RuERkuTo i ERED SoRURRLARL A b,
to 9 of the accgHR#BYmBYably mounted on said base and extending
.parallel to said first shaft and a third presser roll
rotatably mounted on said third shaft and having a
circumferential surfnce nerVing as a fourth presser
10 surface facing said third presser nurface for pressing
said coupling elements toward said third presser roll,
said third and fourth presser surfaces having closest
confronting portions for positioning the coupling
elements therebetween, said closest confronting
15 portions being spaced from each nther by a second
distnnce equal to the length of each of the coupling
elements between an end of the coupling head and ends
Y of said legs théreof, and said third presser roll being
positionally adjustable on said base to vary said
20 distance.

7. An apparatus according to claim 6, said third
presser roll has a radially outwardly opening slot for
receiving a slide fastener stringer tape on which the
coupling elements are mnunted.

25
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Qramﬁngs. 12. An apparatus for formng slide fastener coupling el enent's e
i ncorporating an apparatus for dinensioning slide fastener coupling

el enents according to any preceding claim 20 13. An apparatus for
forpng slide fastener coupling el enents substantially as described with
reffefence to and as illustrated in Figures 1 to 3 and 7 to 9 of the

acq¢o yi ng draw ngs. - 22 -

8. An apparatus for dimensioning slide fastener coupling
elements substantially as described with reference to and as
illustrated in Figures 1, 3 and 7 to 9 of the accompanying

drawings.

5 g. An apparatus fqr dimensioning slide fastener coupling
elements substantially as described with reference to and as
illustrated in Figures 1, 3 and 7 to 9 modified as in Figure 10 \_)

of the accompanying drawings.

10. An apparatus for dimensioning slide féstener coupling
10 elements substantially as described with reference to and as
illustrated in Figures 1, 3 and 7 to 9 modified as in Figure

11 of the accompanying drawings.

1. An apparatus for dimensioning slide fastener coupling
elements substantially as described with reference to and as
15  illustrated in Figures 1, 3 and 7 to 9 of the accompanying

drawings.

12. An apparatus for forming slide fastener coupling elements
incorporating an apparatus for dimensioning slide fastener

coupling elements according to any preceding claim.

20 13, An apparatus for forming slide fastener coupling elements
substantially as described with reference to and as illustrated

in Figures 1 to 3 and 7 to 9 of the accompanying drawings.

ey




