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PRYM-WERKE KG., is advanced in the warp direction, it is pos.. a German
Company of 5-7 Zweifallar  sible to obtain a high weaving speed with
Strasse, 5190 Stolberg, Rheinland, Federal  only one device for inserting
the weft thread  45 Republic of Germany, do hereby declare  of the tape,
and the warp threads advanced 5 the invention, for which we pray that a  on
one side of the generated conical path patent may be granted to us, and the
method  around which the fastener element passes by which it is to be
performed, to be par-  only extend over the zone of the limb por- ticularly
described in and by the following  tions of the fastener elements which
connect 50 statement: -                            the loop portions of the
fastener elements 10   This invention relates to a method of pro-  carrying
the actual coupling surfaces of the ducing a slide fastener stringer tape
and ap-  slide fastener with rear arcuate portions of paratus for carrying
out the method.    the fastener elements. In this way the rear According to
the present invention in one  arcuate, portions of the fastener elements 55
aspect there is provided a method of pro-  are free from any part of the
woven fabric 15 ducing a woven slide fastener stringer tape,  so that the
fastener slider can be moved in which a fastener element is advanced sub-
in the required smooth manner. Even when stantially in the direction of the
warp and  a short slider is used on the finished slide forms the individual
links of a row  of  fastener tape produced by the method of 60 fastener
elements by being wound around a  the invention, smooth running of the
slider 20 fixed axis and moved around and along a  is achieved especially
as the aforementioned generated conical path surrounding said axis, method
of applying the warp threads results some of the warp threads being brought
up  in the row of fastener elements being offset to partially cover the row
of fastener ele-  from the plane of the fabric of the tape and  65 ments,
while the weft thread is picked trans- thus in the provision of a
particularly large 25 versely through said generated conical path  bearing
surface for the fastener slider. Be- and between the shed warp threads and
is  cause of the absence of threads of the weave then beaten up onto the
finished fabric of  in the zone of the rear arcuate portions of the tape,
said warp threads which- move  the fastener elements, the resultant row of
70 along the conical zone of the generated  elements is not unnecessarily
thickened in 30 conical path described by the fastener ele-  excess of the
width necessary for forming ment engaging the upper and lower links of  the
turns, so that no troublesome width the row of fastener elements, and said
warp  thickened edge is created, and the strength threads, while the
fastener element is being  of the tied connection of the row of fastener 75
moved along the generated conical path be-  elements and the stability of
their position 35 ing kept at a distance outside the generated  are not
endangered. Prior to the insertion conical path, but at intervals in the
weaving  of a weft thread of the tape, the warp before the weft thread is
picked transversely  threads are moved into the interior of the through the
generated conical path are  generated conical path produced by the 80 moved
to the opposite side-of the picking  fastener-element that is passed  round
a 40 plane of the weft thread.                shaft, and the warp threads
are thereby Since the row of fastener elements is  moved through the plane
in which the weft formed by a single fastener element which  thread of the
tape is inserted, these warp    @2
~~~~~~~~~~~~:,4.,8 threads produce the decisive additional con-  groups of
warp threads through the plane nection between the row of fastener elements
in which the weft threa4 of the Lape is in.- *- that has been formed and
the weft thread  serted, is passed into the, interio  of the Of the tape,
which thread likewise extends  generated conical path described bx the 



5  through the generated conical path around  fastener-element, since  then
the   tying  70) which the fastener-eeent is moved in the  points" of the
two groups of warp threads manner of a warp thread., and the weft  are
disposed above, suah stider thread in thread of the carrier. tape is thus
inserted  the, one case and below it in -the other. In within the turns of
the row of fastener ele- addition to this increase in -the positional 10
ments that hias been formed. Because the  stability of the row, of fastene
elemets, the  75 warp threads are held at a distance outside  stuffer
thread. passes betoon the ljmbs of the  generated  conical path, Mien  the
the formedro  of fastene elements and the fastener-element is moved, 'the
warp theads  predpenined' distance between eah pair always extend on the
outside of the -limbs  of superpdsed e4ement limbs is maintaimed 15  of the
row of fastener elements, so that not  in the individual turns.
80 only is an ideal securing function achieved,    In -this arrangement it
is -advantageous to but a particularly stable position of the row   form
the stuffer thread from at plurality of of fastener elements on the woven
fabric of  stuffer threads which are moved parallel the tpsince the narp
threads pass round  to each -oter, and -to provide onie or more 20  the
limbs of the elements between their  of the warp threads of bothgrusi the
85 aforementioned points of intersection with  vertical plane between each
pair of adjacent the weft thread of the -tape, and fix the loca-  stuffer
threads, since in this way the posi- tion of 'the indviduaimb I o f the
fastener  dions of the individual wr tohreads within elements In relaton to
the woven: fabric 'o  the limibs of -the fasteners eements. are. scour 25
thfe tape. The elementforrming -the fastener  tescudinpiio.Tis.i fpro.9 is
terned la: warp Sthead' in--its relationshiplaipotleasrgds-h innermost wapp
to -the woven Mfabic o~f -the tape since, as  traoeiynghelmsof -the
fastener meivijned abve, -on possing 'roundadeeettitrdfcng-e-rracae 0a-ong
'the generated -conical' path i extends  prin-of the elmnsOf tfinished
row:, 30 Through :the pilane in ;which the -weft -thread  if a last thread
of thie Situffer thread is: ar- 95 ,of ;the tape ~is inserted, so that as
this. hap-  ranged between this innermost -war  hed' Pens ase
consising.'of the faktene-  and the -rear arcuate Portions -of -the
-fasteiner element is formed. On 'the other -hand, it, in  -elements -and
the undesirable presence of -relation to thie warp -threads this- fastener-
warp threads in the zone of 'the rear -arcuate  ' 355  element, in c-prton
-witi the; individual  prsoth-fter  emnsipelded.  100K insertions 'of The
'weft -thread odf the:'tape,    According -to the presefteinvention inan.
-peiorms. the function -of a "'weft", 'then as  ehrascthere -is -provie
parts'o ,menitioned above, thep warp. threads always  crynou'the method, co
tIngartt -extend -on TIhe otide of the 'lmS of -the  ably driven shedddinig
rotor having -a -guide 40  elements and -in -a direction opposite there-
for 'the fastener eleiient 'to form the gener- 105 .to of t4he tape 'welt
insertions. Instead, -the  ated conical path and -in -the tone of the axis
-weft and .Warp Character o6f -the fastener-  of -the rotor ant element
'guiding .mandrel -element 'is achieved  aifttmatictilly 'as it --having
one-end fixed iin said zo'ne, -shedl fon-- -moves along  and  around  the
-generated  juIg hteald framies for forin -g -a shed -for the -45 -conical
'path during-movement in the-various  -warp ftheads, and a welt pricking
me'ans that 110 segments of the generated concld  path, This  -can be
'mo'ved through -the -shed, 'the :heald alteration in the travel -of the
_fastener edle-  framnes -for the warp threads  which ~merely 'menit eads
to 'a particilat  l y, -firm and pod-  cover the linik -Portions -of !the
'fastener -ele- -tionally -stable tying.;in of 'the'row of fastener  ment
consisting of longitudinally moveable 350  elements.,
half heflds provided -with frontal ,passage 115 *    istying-in becomes
~still -more -intensiive  eyelets 1for 'the warp -threads, the half bealds
iftwo groups. of such warp threads, operat-  being arranged  on the side
of the rotor f-ac- Iug in a mirror-image arrangement, 'ar :acl-  ing the
welt -picking means -and the working vanced on two diametrically opposite
sides  extent of theiir longitudinalfly directed ~shed- 55  of the
-generated conical path produced, eacth  ling, movement being arranged
within a 120        A group -being introduced into the interlior of
tiiangular area -which :is defined by' ai stop4 thie generated conical path
from  opposite  point of ~the fastener elemient: which -forms sides of the
weft, insertioni plan. Byvmeans of  the first: corner point of the
triangle'arid 1w '60  hes oppsitly extending warp threads te
he-wopsaeoisofthe orevolvinge 10row of fastener elements are as it -were
tied  gud       tertr  ihtepicking. plan- e 125 - on-t*the wovenfabric.
-However, particuiarly  of-h   wl pcigmasas second and-
effective'-stabilitation of the. position -of -the  tidcreponsfthtiangle.
-- :row  of fastener elements is achieved if a    A particularly precise
mode of operation stuffer thread, which is alternately moved  -'is achieved
:if a fastener-element forming 65  with the one and then the other of the
two  mandrel, which is secured in the zone of 130    .3
3 :3                                          1$4490,$2
3, the axis of a rotation of the rotor, is bi-  an apparatns fqr produng a
slide fastner 



furcAted to form  two arpms wih  en.close  stringer tape of the kind' 4iwn
mn Fgure l, between thO   the operating zone of the half  only the most
piprt}rt cqnxponepts lepg healds, since this enables the required width
shown, 5  of winding of thp fiished row of fastener       Figure 16 is a
plajq vipw,  y   in sectop, 7P ele~m~ents and ,the positiqa of the various
of  the apparatus taken along the lines threads moving alpng at that point
to be  XVIXV.g and XV$hX, b of'Figure precisely maiained. This ,ontrol of
the  15, travel of the threads is still furher increased  Figure 17 is a
correspon pilan view of 10  if the two arns ofthe mandrel are each 4is-  a
modified form of the appqratgs of the in-  75 pOsqcj on opposite sides of
de oting   vention, plape of the weft-thread insertion means.       Figure
18 shows, on a larger scqle t4ff * $ome embodimets of the inyendpn will
triat of the preing  lluso.trto,  ' pl an now be descried, by wy pf
exanlples, with   view ,of the rear part of ,a fvirtjier forp of :15
reference tp the accompanying drawings, in  construction of the apparats of
the riven-  s which:-                                      tion, and Figure
I is an WlgargeZ peg r sp.eeive -yiewv,    Figres 19 and 20 are a gide view
and not taie-to-s4le,a of a Aide fastener trinr  plan view respecively 'f
the 'tiread- ,n 'the tape produced in age rdance witji the inven-  weavin
zone of             P lpt forqiof nconstruction :3Q  don,,n?
of theapparatus o, the inyqelip ion for pro- $5 Figur"s 2 ,nd 3 are
dipagrpmatic crqss-  ducin, a szi  fastener stnnger tape, the sections
through this slide fastener stri er  cross-section of ,whii ch is Xhow   ii
Figure tape taken along th ]es II-II .and Id is drawn on te line IV-W  of
Figure III respectively of Figure 1,                20. M.6   Figure 4 is a
furter cwss-sectioqa1 -view    'A  first embodiment of s44de  4steqer s9
throu_  ,another  for  of slide fastener  stringer tape 10, shown in
Figures 1, Z 3 ,nd striger tRape,                              5,conaj~ts
of a stringer tape-parlt 25 ,ued ,Fiagure 5 is a d#iagrqmmnttc longitudinal
for attaching the slid& fastener stringer tapbe section thro'iwi h the zone
of the row of ole-  1O to an article of' clotlig or tihe like, e n4 3)
minea nts of the  sde fasteinr stringer tape of  of a marginal part 13, in
which, during thie 25 4igpure 1 and taken $ong the line V-V of  weaving of
the stfinger tape 10, . fasteier- that Figure,
element 15 forms a row  -4 of fastenqer dec- Figire 6 is a qcorespo"ding
longit udial  ments"as a result of ther5e beig imrted, spetion Ihroagh ;
-further formn  of  slide  to said element 15, coilinj movements to % $
fstepcer s~tringr tap e,                     described in detail
hereinfter. Warp thread iQ i.gures 7o to lQg are dliagrammatic plan  11
gxtend in the lonudinal direction of .the -views of -the slide Xa~stener
st-rin~ger -tape  weave in the stringer tape part 25. Tee shown -in Figures
1 and 5 in the zone where  warp threads 11 c6o-operate with transversIy it
is being wovqn and in four dfferent work-  extending weft insertions 34,
34: of a weft 4%) ing positions  f the various -hreads,         thread 1I2
which however extends pot only 105 Figures 7h to 101' are views, sep  in
the  in -the stringer-tape part 25 but alsoi  the direction of the -wap
th-rpa4, .of the postion  .m nl .part 13 of the slide 4atener Atrin'r of
the -various threads and in tihe various  tape 10. Since as shown in the
pln view.of working -positions seen in  the associated  the apparatus seen
in Figure 16,the weft 45  Fiures 7a to lI-a and  shown  in cross-  thread
12 is inserted into'thewo~vn fabric 110 sectiogal view, at.the weaving
point, on the  by   wvft-iuserting njedI9 17 at the side df lines VJ, -VITh
to  kb-Xb' of those  thie r-ow 14 of fastener elements, each of hie
Figures,                                      weft insertions 34,.341
consists of,. looped -Figures 1-lg-to1,4,Iaare diaginmatic plan  double
threaid which, as shown by the lan :5  views, pcojrresponding td the pJan
-views of  views of the woven -fabric in the'varous 115 iFigures 7a to 14a,
of the working positions  stages of weaving seein -Figures 7a to l0 of the
various threads during the'produgtion  forms, at the opposite selvedge 35
of the of another form  of slide -fastener stringer  woven fabric, loops
36, 361  which  are tape having twice the number: of weft inser-  secured,
e.g. by knitting these loops 36, 361 ds tions per turn of the row of
fastener ele-  within each other to'form  a selvedge, as 120 ments, this
slide fastener stringer tape-being  seen from  Figures 7a to l0a. It would
-of slhown in longitudinal section in Figure 6,  course also be -possible
to'insert the weft Figures JIlb to 14b- are again correspond-  thread 12 as
a single -thread by means of a ing cross-sectional views through the posi-
weft shuttle passed backwards and forwards 60  tion of the various threads
at the weaving  through the woven fabric.                    '125 -point
and for the associated working posi-    The fastener'element 15, made of a
d- tions, these sections -being seen on the lines  formable .filament of
.plastics material, forms Xlb-XIb to XVb.-XIVb of the respective  the row
14 -of fastener elements as a result plan views,
of its travel along a helical path. As seen -65   'Figure i5 is a
diagrammatic side view of  in Figures '1 to 3, the fastener-element 15 -130
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4 produces, during each helical turn, element  and the weft insertions 34,
341 on the one loops 20 which project beyond the forward  hand and the
longitudinally extending warp   - edge of the marginal part 13 and which
have  threads 18, 19 and the stuffer warp thread    ' coupling faces 21
which, when the - slide  60 on the other results in an ideal weaving- 5
fastener is closed, engage complementary  in arrangement whereby the
distances be- 70 coupling faces of another stringer tape of  tween the
limbs of the fastener elements are the slide fastener. These coupling faces
21  determined, as seen in Figure 5. When the    - are produced at the
required places before  warp threads 18, 19 are woven-in with the the
fastener-element 15 is woven in. Posi-  weft-thread insertions 34, 341 and
in the               - - I0  tioned on the opposite side of the row: 14
gaps between the pairs 27,7-28 of limbs, the  75 of fastener elements are
rear arcuate pors  -warp threads engage around each individual tions 26 of
the fastener-element 15 which  helical turn of the row 14 of fastener ele-
are free from any threads of the weave and  ments so that:not only axial
displacement is which, particularly as shown in Figure 1, prevented but
also radial swinging movement  - 15 have substantially the same helical
pitch.  of the row 14-of elements since the elements  80 These element
loops 20 and arcuaite posi-  are embraced in pairs. In this arrangement
tions 26 of the fastener-element 15 are in  the stuffer warp thread 60
'fills the-gap be- each case interconnected by limbs 27, 28  tween
associated pairs of limbs 27, 28, so which are superposed substantially
vertically  that th& level of the row 14' of elements is 20  in pairs and
extend parallel to the plane 32  precisely determined. For reasons of
greater  85 of the stringer tape part 25, which. plane 32  clarity, the
stuffer warp. thread 60 is not is indicated by a dash-and-dot line--in
.each  drawn true-to-scale in Figure 5, but is shown of Figures 2 and 3.
The row' 14 of fastener  as being smaller than it actually is. elements
could also be formed by turns of    As already mentioned, the rear arcuate
25  a looped thread whereby likewise projecting  portion -26 of the row 14
of the elements of -90 loops 20 of the elements and limbs 27, 28  the
-slide fastener stringer tape 10 accord- of the elements are formed, but
here the  ing to the invention are completely free of rear arcuate portions
do not serve to connect  weft threads as well as 'warp threads as an upper
limb 27 with a following lower  shown not only in Figures 2 and 3 but also
30 limb 28, but alternately connect two ad-- ,inf Figure I. The row14 of
fastener elements  95 jacent upper limbs 27 and lower limbs 28  is raised
on one side from the plane 32 of to each other. Apart from this'
difference, the stringer tape part 25 so that a good    - - the remaining
description also applies to  g6iide  surface fota. fastener slider :(not
-such slide fastener.  In' the longitudinal  shown) is created. The -weft
insertions 34, . 35  direction. of the row 14 of fastener elements  341 of
the stringer tape are wove'n With the 100 and between the superposed pairs
of limbs  two groups of :warp threads 18, i9 in a 27, 28, there extends a
stuffer warp thread  mirror-image arrangement, and these points 60, and the
weft insertions 34, 341 of the  37, 371 of Weaving alternate above and be-
weft thread 12 alternately. pass over and  low the stufferwarp thread:60.
ln this slide 40  under the top and'bottom sides of the stuf-  fastener
stringer tape 10, only one single 105 fer warp thread .60.  Furthermore,.
warp  welt-thread insertion 34, 34' forms a com- threads 18, 19 extend in
the warp direction  plete helical turn- which encompassesd a pair in'the
marginal zone 13 of the woven fabric. of element limbs 27, 28. However,
other The.warp threads .18 extend. exclusively  forms of weaving are
possible without de- 45  above the upper limbs 27. of the, elements
parting from the scope of the invention as 110 while the warp threads 19
extend exclusively  defined in the appended claims; one of these below the
lower limbs. 28. In the gaps be-  other forms is shown for example in the
tween. two adjacent pairs. of element limbs  longitudinal sectional view
of Figurn  6, 27, 28, each of these warp threads 18, 19  where a different
embodiment 'of a slide '50 'is woven with the weft insertions 34, 34' of
fastener stringer tape 10' is illustrated. ,  ts the, weft thread 12, the
warp threads 19 in    The slide faktener stringer tape 101 dif- each case
being passed over a weft-thread  fers from  the one :-previously  described
insertion 34, 34', whereas. each of the- warp  mainly in that a total of
two weft insertions threads 18 is in each case passed below. the  38, 39
and 381, 391 are made in the course. 55 weft insertions. The warp threads
18, 19  of a complete helical pitch :whee corres-120 are thus woven to form
mirror images of  pending limbs 27,28 of the fastener elements each other.
Since the warp-threads 18 and  are produceJd;-o that the fabric of the 19
are -arranged respectively above and be-  stringer tape part 25 has twice
the density of low  the welt thread insertions- 34, '34'., welt threads.
'As regards the stuffer warp 60  weaving-in occurs only in
oo-operation"with  thread 60 runn ing the interior of the.ele- 125 the'
limbis 27, 28 of the elements formning  tients, the contact zones 37, 37i
of the warp. the row 14, where the warp threads 18, 19  threads 18 and :19,
passed respectively above  _ are in each case passed round on the out-  and
below, extend alternately twice above, 65 side: This co operation between
the. trans-  at 371, and twice below, at.37, the stuffer. .   - 65 verse
limbs 27, 28: of the' fastener element  warp thread 60. As shown in Figure
6, a 130  
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5 particularly stable tying-in of the row of  half healds are moved up and
down in the fastener elements is achieved since two such  direction of the
arrow 45 in rhythm with the t-    contact points of the weft insertions are
dis-  weaving operation by means of a known con- posed between each two
adjacent upper  trol lever system, likewise not illustrated, S limbs 27 and
28 of the elements, namely an  and during such movement the half healds  70
upper contact point 371 and a lower contact pass through the working plane
49 of the point 37 for the upper limbs 27 of the ele-  weft-insertion
needles 17, shown by a dot- ments in each case, and, in the case of the
and-dash line in Figure IS. This movement lower limbs 28 two upper
engagement points  through the plane 49 has just taken place 10  371, 371
alternating with two lower ones 37, in the stage illustrated in Figure 15,
since  75 37. In this slide fastener stringer tape 101,  the half healds 42
for the lower warp threads a total of four weft insertions 38, 39 and 38',
19 normally located in the lower part of the 391 is involved in the tying
system in the  shed below the operating plane 49 through zone of the row of
fastener elements.    the middle of the shed, have just been raised 15
The tying arrangement could also be  into the upper part of the shed in
Figure 80 varied by for example using only one group  15, whereas
conversely, the half healds 41 of warp threads 18 in the slide fastener
for the warp threads 18 which are moved stringer tape 10, the contact
points then  downwards, are moved through the operat- however being
disposed exclusively below  ing plane 49 into the lower part of the shed,
20  the stuffer warp thread 60 as shown at 37, in a mirror-image
arrangement. The warp  85 since all the weft insertions 34 are passed
threads 18, 19 are drawn from supply bob- through only below the stuffer
warp thread  bins, not shown, and are guided in the weft 60. It would also
be possible for not all of  direction as indicated by the arrow  50 the
warp threads to contact each weft in-  around two guide rolls 48, 481
spaced from 25 sertion; instead it would suffice if only some  each other
in the vertical direction.  90 of the warp threads of a group were passed
To the rear of these half healds 41, 42 through the gap between each two
adjacent  is located a driven rotor 47 which takes the limbs 27, 27 and 28,
28 of the fastener ele-  form of a flat circular disc-like wheel. As ments
and contact a weft insertion disposed  seen in Figure 16, the rotor 47 is
disposed 30 therebetween, but within a tying arrange-  diagonally to the
warp direction 50 so that 95 ment, each'warp thread 18, 19 is passed once
on that side facing the weft-insertion means around one such weft insertion
in the direc-  17 there is provided space in front of the tion opposite to
that of its path on the limbs  rotor 47 for the half healds 41, 42. The of
the elements, during at least one operat-  rotor 47 is accommodated in an
annular 35 ing stage.                                supporting housing 46
which has an internal 100 A  woven slide fastener stringer tape of  channel
in which the rotor 47 runs. This can this kind can be produced by means of
an  be best seen from the sectional illustration apparatus, the most
important components  in Figure 16 where the rotor 47 is shown of which are
shown in detail in Figures 15  in section taken along the line XVIb of 40
and 16. To permit passage of the initially  Figure 15, but in a position
rotated there- 105 mentioned weft inserting needle 17, shown  from. As
shown in Figure 15, the rotor 47 in side view: in Figure 15 and in plan
view  has an opening 56 near its edge for guiding in Figure 16, the warp
threads 11 of the  the fastener-element 15. In Figure 16 this stringer tape
part 25, the fastener-element  opening is shown in a substantially hori- 45
thread I5 and the two groups of warp  zontal position 561. Around.its
periphery 110 threads 18, 19 must be spread out to form  the rotor 47 has
teeth 51 which mesh with a a suitable shed which is shown in side view
toothed wheel 52 which is driven by a shaft in Figure 15. In the present
case normal 53 in the direction of the arrow 54 so that heald shafts 22, 23
serve as the means for  rotation is imparted to the rotor disc 47 in 50
shedding the warp threads 11 of the stringer  the direction indicated by
the arrow 43. The 115 tape part 25. The number of these shafts  mounting
and the drive motor for the shaft will depend upon the kind of weave re-
53 and the means for securing the support quired, and they have healds 24,
provided at housing 46 are omitted from the drawings the middle with guide
eyes for passing the  for the sake of clarity. The diameter and 55  warp
threads 11 of the stringer tape through.  vertical position of the rotor 47
are such that 120 The control lever system for moving these  the'
fastener-element thread 15 is passed shafts 22, 23 in the direction
indicated by  from the upper part of the opened shed and the arrow 29 is of
a standard design and is  then into the lower part of the shed upon not
therefore-illustrated. To the rear of the  further rotation. 60 heald
shafts 22, 23 are located the means  'The rotor 47 is provided with a
central 125 for shedding the warp threads 18, 19, which  insert 55 which is
stationary when the rotor means take the form of half healds 41, 42  turns
in the direction of arrow 43. This of the required number which each have
at insert 55 serves firstly for applying one end 



their ends eyes 44 through which one of  31 of an element-forming mandrel
16 which 65' these warp threads 18, 19 'passes.  These  is arranged always
to rest on one side of the. 130    16            .
1,449,582                                      :6 aforementioned operating
plane 49 of the  determined by the 'diametrically opposite 'weft-insertion
mean& 17' i.e. in the present position 1511 of the fastener-element 15 case
below this plane 49, whereas the other  where the guide eye is in the
position desig-  4 free discharge end 33 of the mandrel 16  nated 5611 in
Figure 16. The half healds 5  extends some distance into the interior of
41, 42, of which more than the four shown  70 *the row 14 of fastener
elements as shown  can of course be provided if necessary, oper- in Figures
15 and 16. .                  ate in this triangular area 57, 561, 56". In
The insert 55 also has .a hole 59 through  the case of *a slide fastener'
stringer tape which passes the stuffer warp thread 60  which is intended
for use, on articles of 10  which is drawn from a supply bobbin 67 dis-
clothing and which has the normal width  75 posed to the rear of the rotor
47. The sup-  of the finished row 14 of fastener elements, ply bobbin 67 is
mounted on a hollow  eight such half healds will be provided for shaft 69
which has an axial bore and forms  eight warp threads 18, 19. When the
stuf- part of a rotating means 40 to be described  fer warp thread 60 is
disposed centrally in -15 later. The fastener-element 15 is.threaded  the
row of fastener-elements, one half of 80 through the axial bore of the
hollow shaft  the half healds 41, 42 is advantageously dis- 69 before it
reaches the hole 56 in the rotor  posed on each side thereof as will be
seen *47. The supply reel for the fastener-element from Figure 16, the
element-shaping man- 15 is located farther to the rear of this rotat-  drel
16 also extending on both sides of said '20 ing means 40 and is therefore
not shown in  stuffer warp thread 60.                 85 the drawings. The
threads advanced in the    Upon rotation of the rotor 47 and because 19,
the fastener-element 15. and the stuffer  of the movement of the
fastener-element 15 warp direction 50, i~e. the warp threads 18, along a
conical path, the required turns warp thread 60, as well as the warp
threads  about the element-shaping mandrel 16 and 25  11 of the stringer
tape part are beaten up at  the stuffer warp thread 60 in fact occur in  90
the fell 57 of the fabric by a reed 30 after  the zone of the fell 57, but
when the motor each weft.thread 12 has been inserted.and  turns in the
direction 43 the fastener-ele- after completion of the shedding,'while the
ment 15 also moves along a conical path, reed 30 is travelling in the
direction indicated  inverted in relation thereto, on the rear side 30 by
the arrow 58 from its solid-line position  of the 'rotor 47, so that: there
would like- 95 as shown in the drawing to the position 301  wise. occur
undesirable looping- of the shown in dot-and-dash lines. During weav-
fastener-element 15 in the opposite direction ing, that portion of the
fastener-element 15  around the stuffer warp thread 60 guided *located
between the fell 57 and the rotor 47  through the stationary hole 59 in the
insert 35  executes a movement along . a generated  55 of the rotor 47, if
steps were not taken 100 conical path about the mandrel 16 and  to counter
this. This undesirable looping about the stuffer warp thread 60. The base
at the rear side is compensated by the rotat- circle of this conical path
is determined by  ing means 40. This compensation.is achieved the circular
movement, in the direction of  by means of an off-winding rod 70 which 40
the -arrow 43, of the hole. 56 in the rotor 47. is fitted to the hollow
shaft 69 of the rotat- 105 The apex of the cone is located. at the fell ing
means 40 and which, as shown in Figure 57. of the fastener-element 15, at
the point - 15, contains a hole 72 which determines the where the row 14 of
fastener elements is  point at which the stuffer warp thread 60 created.
runs off the supply roll 67. Instead of or '45    The operating zone 49
(Figure 15) for the  in addition to a bobbin brake, the brake l.10 upward
and' downward movement. 45 of the  spring 76 of .which is shown, a toothed
lock- half healds 41, 42 is determined by this  ing wheel 65 is coupled
with the supply conical 'path as :shown in more detail in  bobbin 67, and
this wheel 65 is released at Figure 16.  This operating zone must lie  the
correct moment by components men- within a triangular area -which -results
from  tioned below and shown in Figure 15, so that 115 the insertion of the
aforementioned conical  a further portion of the stuffer warp thread path
and the- above-mentioned operating  60, corresponding to the.amount dealt
with zone 49 of the-weft-inserting means 17. In  at the fell 57, is
released. The stuffer warp Figure 16 can be seen the two other comer
thread 60 passes through a further eye 73 55 points of: the triangular area
which forms  which is loaded by a tension spring 66, one -120 the possible
working zone for. the longi-  end of which is fitted to the off-winding.
rod *tudinal movement of the half healds 41, 42, 70, loogitudinal
displacement: of this eyeM7 since the section through the rotor 47 shown
serves to store a short portion of the stuf- in Figure 16 lies
approximately in this  fer warp thread 60-on the. off-winding rod 60.
operating_ zone 49-of' the weft-inserting  70. Also secured to this rod 70
is a pivot 125 needle 17. One of the corner'points of the  74. which
carries an angled lever 75 one 



triangle is determined'by one of the lateral  end of which carries a pawl
77, normally positions i.e. 561-of the guide eve for the  engaged in the
locking wheel 65.since a re- fastener-element 15 in the rotor 47, where-
turn spring 78 engages. the other end of the 6! as the other corner point
of the triangle: is  angled lever 75. Also linked to this end of 130    7
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lever system 79  weave desired and a shed is also formed in :-    which the
eye 73 strikes when, after the  the marginal part 13 to enable the weft ~-
stored length of stuffer warp thread 60 has  thread 34 to pass through. As
seen from the been used up, its tension spring 66 is at  cross-sectional
view in Figure 7b, the ele- 5  maximum tension. The angled lever 75 is
ment-shaping mandrel 16 is always located  70 turned by way of the lever
system 79 against  in the lower part of the shed, and this also the action
of the return spring 78, and the  applies as regards all further working
posi- pawl 77 is thus lifted from the locking wheel  tions. The circle 81,
shown as a dash-and- 65 so that the supply bobbin 67 can turn  dot line is
intended to indicate the circular 10 freely and releases thread material.
As this  movement of the fastener-element 15 illus- 75 happens, the tension
spring 66 pulls the eye  trated in Figure 7b when this moves along 73 back
again so that the pawl 77 is then  the conical path that it generates. In
the returned to its locking position on the lock-  illustrated working
position 7b the fastener- ing wheel 65 by the action of the return  element
15, as indicated, is also located in 15 spring78.
the upper part of the shed above the weft 80 The above-mentioned
compensation of  insertion 34. If, for the purpose of indicat- the
unrequired looping between the fastener-  ing more precisely the particular
location of element 15 and the stuffer warp thread 60 to  the
fastener-element 15 in the various rotary the rear of the rotor 47 is
achieved in that  positions, these positions are related to the 20 the
off-winding rod 70 rotates with the hol-  numbers on a clock, then the
fastener-ele- 85 lew shaft 69 in the direction indicated by the  ment 15 is
at approximately two o'clock in arrow 68, this rotary movement occurring
Figure 7b. The cross-section of the stuffer synchronously with the movement
of the  warp thread 60, indicated by cross-hatching, rotor 47 in the
direction 43. This results  shows that, by means of the above- 25 in a
circular movement, in the direction of  mentioned pusher 62, the stuffer
warp thread  90 the arrow 71, of the stuffer warp thread  60 has been moved
into the upper part of 60 to the rear of the rotor 47, which move-  the
shed above the weft 34. The locations ment prevents undesirable twisting at
this  reached by the warp threads as a result of point between the stuffer
warp thread 60  the shedding movement of the half healds 30 and the
fastener-element 15.             41 and 42 respectively are indicated by
the 95 Due to the position of its guide hole 59  arrows 411 and 421. It
will be seen that the in the rotor insert 55, the stuffer warp  upper group
of warp threads 18 are moved thread 60 is normally disposed in the lower
below the weft 34 into the lower part of part of the shed below the plane
69 in which  the shed, whereas the lower group of warp 35  the
weft-inserting needle 17 is inserted and  threads 19 have been moved, in a
mirror- 100 where, as shown in Figure 15, the element-  image arrangement,
through the insertion shaping mandrel 16 also always extends. plane and
into the upper part of the shed, Accordingly, as shown in Figure 5, the
weft above the weft 34. This position of the insertions 341 extend above
the stuffer warp  various threads will also be seen from the 40 thread 60.
To enable the stuffer warp thread  plan view shown in Figure 7a. In this
105 60 to pass to the required positions in the  operating stage a rear
arcuate portion 26 of woven fabric above the weft insertions 34, a  an
element 15, which is above the weft, is pusher 62 is disposed in the zone
in which  just being formed along the row  14 of the shed opens, which
pusher 62 is raised  fastener elements.: 45 in the direction indicated by
the arrow 63 in   In the two working positions shown in 110 Figure 15 by a
conventional control lever Figures 8a and 8b, the fastener-element 15
system, not illustrated, since then a' notch  has moved on in the direction
of the arrow 64 in one of the end faces of the pusher 62  43 through more
than 900 along its conical engages the stuffer warp thread 60, extend-
path, represented by the dash-and-dot circle '50 ing in alignment
therewith, and raises it into  81, so that the element 15 has just reached
115 the upper part of the shed.             the six o'clock position. The
weft insertion The weaving operation for producing the  34 has been
completed by the insertion first form of woven slide fastener stringer
needle, designated by the numeral 17 in tape 10 in accordance with Figures
1, 2, 3  Figure 16, and the needle 17 has been com- 55 and 5 will now be.
described in greater detail pletely withdrawn from the shed. While this 120
by reference to four working positions illus-  is happening, the loop end
36 of the weft trated in Figures 7a to 10b.            insertion 34 is held
fast and is passed In the first working position as shown  through a
preceding loop 361 to knit the in Figures 7a and 7b, a first weft insertion
selvedge. The element-shaping mandrel 16 



60  34 of the weft thread 12 has just taken place  occupies its same
position on the under side 125 from the side at which the row of fastener
of the weft-thread insertion plan 49, here elements is located and in the
direction' in-  shown by a dash-and-dot line, i.e. said man- dicated by the
arrow 80. As shown in Figure  drel is -below this plane. The shed of warp
7b, the warp threads 11 in the stringer tape  threads 11 in the zone of the
stringer tape 65  part 25 are shed in accordance with the  part 25 has
closed again. The pusher 62 has 130    8
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thread 60, so that  tion indicated by the arrow 43, so that the the latter
is located in its normal position  two o'clock position is again reached.
The   *> below the weft-thread insertion plane 49 in  fastener-element 15
is located in the upper   % which it remains during the subsequent steps
part of the shed, the threads of which are 5  of the operation as shown in
Figures 9a, 9b  now again shdd for permitting the next weft 70 and l0a and
lOb.                         insertion 341, which can be seen from the
While, as shown by the arrow 411, the  position of the warp threads 11 in
the warp threads 18 remain within the circle 81  stringer tape part 25.
This time the stuffer of the conical path  around which  the  war thread 60
is located in the lower part 10 fastener-element 15 passes, and as illus-
of the shed together with the element-sfap' 75 trated, they occupy a
position that is prac-  ig mandrel 16 within the space enclosed tically
unchanged from the preceding operat-  by the conical path as indicated by
the ing position of Figure 7b, the arrow 421 in  dash-and-dot circle 81.
Within this space Figure 8b shows that the warp threads 19  there are now
also located the warp threads 15 have been moved out of the conical path
18, 19, and whereas, as indicated by the  80 and are located at an adequate
distance 82  arrows 421, the lower warp  threads 19 from  the
fastener-element 15, the warp  occupy the position visible from the preced-
threads 18 located within the cone also be-  ing operating positions the
warp threads 18 ing disposed at a sufficient distance 83 from   of the
upper group have been moved through 20  the fastener-element 15.
the insertion plane to a position below the  85 Thus, when the
fastener-element 15 is  weft insertion 34'. A rear arcuate element located
on that side of the conical path 81  portion 26 for the next helical turn
of the that faces the warp threads 19, the two sheets  row 14 is then
formed again. As shown in of warp threads 18, 19 are spread out in  Figure
l0a, as this happens, the weft loop 25  the manner of a shed so that there
is here  361 is again drawn through the preceding  90 formed a passage 83,
82 for unimpeded  loop 36.  This operating position corres- movement of the
fastener-element 15. In  ponds to the first position described in con- this
stage of movement the fastener-element nection with Figures 7a and 7b but
with the 15 forms the lower limb 28 for the next turn  difference that here
the stuffer warp thread 30 in the row 14 of fastener elements, as shown  60
is located in a lowerIposition. The stuffer 95 in Figure 8a.
warp thread 60 is moved in the same direc- In the operating position shown
in Figures  don as the warp threads 19 during the weft 9a and 9b, the
fastener-element 15 has  insertion 34, whereas during the. following moved
on through 1800, so that it has  weft insertion 341 the stuffer warp thread
35 reached the twelve o'clock position. In the  60 moves in the same
direction as the other 100 meantime, the stuffer warp thread 60 and  group
of warp threads 18, as already ex- the warp threads 11 have not changed
their  plained in connection:with Figure 5.' position, and the:
element-shaping mandrel    As can be.seen by comparing Figures 8b 40 .16
remains below th.e insertion plane 49, and 9b on the one hand with Figures
7b and 4   again shown by a dash-and-dot line in Figure  10b on the other,
.the two passages 82, 83, 105 9b.  As, indicated. by. the arrows 41', 421
and' 82', 831 respectively extend in the however the 'position of the warp
threads  direction parallel to the' spread of the shed 18, 19 has been
reversed, so that the warp  of the.warp threads 11 formaking the weft
threads 18 are now. disposed below  the  insertions 34, 34', but are offset
vertically. 45. conical path 81 at a distance 82', whereas  therefrom and
from each other, and whereas I10 conversely the other group of covering the
welt insertion 34, 34- takes place'ap- threads .19 is disposed on the other
side and  proximately in the zone of the longitudinal preferably already
occupies - that position: central axis of the conical path, the passages
within the conical path 81 that is required  are created at the topmost and
lowermost 50 for: the next operating position to be des- positions
respectively along the circular path 115 cribed. by reference to Figures
lOa ard lob,  of movement. Furthermore, it will be seen Thus, a 'shed-like
passage '82, 83' is again  from the sequence of the above-mentioned created
by the upper group of warp threads 'operating steps, that the opening of
the shed 18 to permit the fastener-element 15 to move  of warp threads and
the formation of one.- 55  on in an unrestricted manner. Prior to this, or
other of the passages 82, 83 and 821, 832 120 the loop 20 provided with the
actual coup-  take place one after the other chronologic- ling faces, will
have been formed in the row  ally. 



of fastener' elements on the foremost helical   In a' similar way, the
weaving process for turn, and in this operating position as shown
producing a: slide fastener 101 using cor- 60 in Figure 9b the upper limb
27 of an ele-  responding operating steps is illustrated in 125: ment will
also have been created, as can  Figures 1la to-'14b, the. fabric also being
be seen frorf'Figure 9a.                 shown in longitudinal section in
Figure 6. In the last operating position as shown  This slide fastener IOl
is distinguished by a in Figures lOa and. 10b,. the fastener-element'
double density of weft insertions. The same~ 65  15 moves on through about
60 in the direc-  reference numerals as those used in the first I3V    9
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designating simi-  rear arcuate portion 26 and a loop 20 for --   lar
parts, so that the same description ap-  the coupling being formed as can
also be plies as regards these similar parts and only  seen from the
longitudinal section shown in the special features of this further example
Figure 6, but the position of the stuffer warp 5 will be described in
detail.              thread 60 is raised as regards the weft in- 70 In the
first operating position seen in  sertions 381, 391 that now take place, in
Figures hIa and Ilb, the fastener-element 15  accordance with the
previously described is in the six o'clock position, the previously  second
and fourth operating positions. For mentioned passage 82, 83 having been
this purpose the stuffer warp thread 60 is 10 formed between the warp
threads 18, 19. held in the raised position above the weft- 75 Here again,
the element-shaping mandrel insertion plane 49 by means of its pusher 62 16
is located below the plane 49 in which  from  the second up to and
including the the weft thread is inserted and where the  fourth subsequent
working position, this not stuffer warp thread 60 is also held during
being illustrated. Complete woven connec- 15 the four operating positions
now to be des-  tion in the marginal zone of the slide fastener 80 cribed.
As seen from Figure Ila, the lower  10' thus involves the mode of operation
limb 28 of an element is formed as indi-  illustrated in Figures 1la to 14b
being car- cated at the point A in Figure 6.        ried out twice, with a
total of four weft in- While the fastener-element 15 was being  sertions 38
to 391. Only then is the cycle 20 moved through less than 900 along the
circle  repeated.                             85 81 of the conical path in
the direction indi-    Figure 17 shows a plan view, similar to cated by the
arrow 43, a first weft insertion  that of Figure 16, of another form of the
38 is made, while the fastener-element 15 is  apparatus. Where the
components are un- still in the lower part of the shed in the eight
changed, description thereof is the same as 25 o'clock position. While the
warp threads 18  for Figure 16. The important difference 90 remain in the
previous position below the  resides in the fact that the element-shaping
weft-insertion plane, the other warp threads  mandrel is bifurcated to
provide two arms 19 will have moved through the insertion  16 and 1611
which enclose the above-des- plane into the interior of the conical path
cribed working zone of the longitudinal 30 so that they are now located
above the weft movement of the half healds 41, 42. The  95 insertion-38. As
shown in Figure 12a, the  two mandrel arms 16 and 161 converge in element
loop 20 is formed around the shap- the direction of the fell 57 of the row
14 ing mandrel 16 during this stage.        of fastener-elements, but a gap
84 remains In the operating position shown in Figures  between the ends 331
and 3311 of the arms, 35  13a and 13b, the upper passage 82', 831 has
which gap corresponds to the required inter- 100 been formed for the
fastener-element 15 in  nal width of the row 14 of fastener elements. the
zone of its twelve o'clock position, the  In this way the elements are
shaped more warp threads .18 again being disposed at a  precisely and the
elements are positioned in distance outside the conical path. As seen  a
more accurate manner. The two arms 40 in Figure 13a, the upper limb 27 of
an ele-  16 and 161 of the element-shaping mandrel 105 ment is formed as
this happens, and is shown  are of course located within the conical path
at B in the longitudinal section illustrated  generated by the
fastener-element 15 as will in Figure 6.                             be
clearly seen from the diametrically drawn In the fourth operating position
shown in  positions of the element 15 and its posi- 45 Figures 14a and 14b,
the fastener-element  tion 1511 shown in dash-and-dot lines.  110 15 has
moved along its circle 81 in the    Figure 18 illustrates a modified form
of direction of the arrow 43 through approxi-  the components disposed to
the rear of a mately 60 and has reached approximately  rotor 47. The warp
threads 11 advanced in the two o'clock position so that it coincides  the
warp direction 50 and the two groups of 50  with the warp threads 11 in the
upper part warp threads 18, 19 are shown in their posi- 115 of the shed,
and the next weft insertion 39  tions, hut the warp threads are omitted
from can pass below it. The warp threads 18, the drawing in the zone of the
guide rollers 19 are again moved through the weft-inser-  48, 48' in order
to make the drawing clearer. tion plane in a mirror-image arrangement  The
supply bobbin 67 for a stuffer warp 55 and are disposed on Opposite sides
of this  thread 60 is positioned to the rear of the 120 



weft insertion 39. During this phase of the  rotor 47 in a space within the
generated movement of the fastener-element 15, a rear  conical path which
is formed by the por- arcuate portion 26 is formed in the row 14  tion of
the element 15 that is fed to the guide of fastener-elements as shown in
Figure 14,a  eye 56 in the rotor 47. 'hn principle, a rotat- 60   Before
the entire woven connection is com-  ing means for preventing undesirable
twist- 125 pleted within the marginal part of. this slide  ing between the
fastener-element 15 and the fastener stringer taDe 10', the four des-
stuffer warp thread 60 can be dispensed with cribed operating positions
involving the warp  in this case. However, since in the present threads 18,
19 and the fastener-element 15  example the stuffer warp thread 60 does not
65  occur again, the next element limbs 27, 28, a  consist of a single
thread but of a plurality 130    l0
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61, .611, 611, which  slot 85 in the bobbin case 86, are each passed
aremwound side by side on a common sup-  through a corresponding bore 59,
591 or.5911 ply bobbin 67, a special positioning device  in a suitably
shaped. rotor insert 55 before  c 90 is provided for preventing the
individual they reach the front side of the rotor 47. ~5 stuffer warp
threads 61, 6111 from becom-  During this circular movement, the rotor in-
70 ing twisted with each other when the supply  sert 55 is stationary so
that if necessary it bobbin 67 dblivers this- thread material dur-  may be
connected to the likewise stationary ing the weaving process. The
positioning  bobbin case 86. The stuffer warp threads device 90 ensures
that the-point at which  61 to 6111 move side by side in a horizontal 10
this thread material is- pulled off remains  plane at predetermined
distances apart, in  75 in the illustrated position, this pull-off point
the zone of the element-shaping mandrel taking the form of a slot 85 formed
in a  which in the present case is preferably bi- stationary bobbin case
86.                furcated to form two arms 161 and 1616 as - For this
purpose the supply bobbin 67 is  previously explained in connection with
the 15 mounted by its spindle 87 in said case 86. A   foregoing example of
Figure 17.       80 brake spring 76 surrounding the free end of    The
further path taken by these stuffer the bobbin spindle 86 inhibits rotation
of  warp threads 61 to 61P in the zone of the the supply bobbin 67 through
a brake disc  weaving point can be seen from  Figures 88. A radial flange
89 is connected to the  19 and 20 which show respectively a side 20 bobbin
case 86, and this flange carries on  view and plan view of the
corresponding  85 its peripheral surface a ball and roller bear-  weaving
point. The same reference numer- ing 91 on which a race ring 92 runs with
as  als as in the. first example seen in Figures little friction as
possible and in synchronism   15 and 16 are used for designating similar
with the rotor 47. The race ring 92, which  components. The slide fastener
stringer tape 25 has a toothed ring 93 at its outer periphery,  1011
produced in accordance with the ex- 90 is driven by a gear whebl 94 which
is moun-  ample illustrated in Pigures 19 and 20 is ted on a drive shaft 95
and is caused to ro-  also shown in cross-section in Figure 4. *    tate by
a motor, not illustrated. At its outer    Referring to Figure 20, a pair of
warp edge the race ring 92 has a bore 97 which  threads 18, 19, binding in
opposite directions 30 extends parallel to its axis and through  to each
other, are arranged in each gap be- 95 which is threaded the
fastener-element 15  tween stuffer warp threads 61 to 61" dis6 which is.
drawn from a supply roll, not illus-  posed at 'predetermined distances 103
apart, trated, located to the rear of th, supply bob-  and as shown in
Figure 4, there is positioned bin 67 for the stuffer warp thread 60.    on
the rear arcuate portions 26 of the row 35'  At the side of its toothed
ring 93j.. the  14 of 'fastener-elements, the innermost stuf- 100 race ring
92 carries further ball and roller  fer warp thread 6111 forwardly of which
bearing units 98 and 99 which ensure that  there is no, further upper warp
thread 18 the race ring 92 runs, as free from friction  that could slide
over this rear arcuate por- as possible,. in a two-part casing 96, which
tion 26 of an element  This arrangement 40  in shape resembles a pair of
spectacles and  ensures that the rear. arcuate portions of the 105 which,
as indicated at 100 is secured to the  elements are kept free froim threads
for the apparatus frame, not illustrated. The casing  purpose -of.guiding
the fastener slider. In 96 has at a point along its periphery a- radial
lgures 19 and 20, the stuffer warp threads slot: 101 through which extends
the gear  61 to 6111, the fastener-element 15 and the 45 wheel 94 'that
drives the race ring 92 and  warp'threads 18 and 1g occupy a position s10
that meshes' with the toothed ring 93. This  as explained in detail. in
connection with ensures that the race ring 92 rotates while  the operating
position shown in: Figures 7a the.outer casing'96 is 'held fast and. that
said  and 7b. The stuffer warp threads 61 to 61"L ring does not entrain the
bobbin case 86 dis-  are engaged by associated- pushers :62, as '50  posed
within it. In this way, the fastener-  shown in Figure 19 and each having a
notch 115 element 15 -executes, in the zone of the sup-  63 at its end
face, and -are raised into the ply bobbin 67, a circular movement in the
upper part of the shed and over the plane direction indicated by the arrow
102 around  49 in which the insertion needle 17 operates. 



the stationary bobbin case 86. The -rear  For this purpose the various
pushers 62 55  conical path generated by the fastener-ele-  are mounted on
a common holder 104 which 120 ment 15 is thus extended since because of
will have been -raised in the' direction mdi- this synchronized arrangement
the bore 97  cated by the arrow 63. .At this'stage in the in the race ring
92 moves in alignment with  movement a. rear arcuate portion 26 of an the
guide eye 56 in the rotor 47, so that  element is just 'being formed -as,
shown-in 760 after a balf-turn of.'the rotor,. the fastener-  Figure 20.
The weft-insertion.needle 1 is 125 element: 15 also moves from the
solid-line  just moving, in the directfio  of tie arrow position into the
.dash-and-dot position 15"  80 seen: in Figure' 20, into the formed shed on
the rear side of the rotor.   ;        and is. executing a new weft.
insertion 34. The various, stuffer warp threads 61, 611,   It should be
noted that the two arms 16' '65 611,- after leaving .the run-off point in
the  and 164 of 'the mandrel, which embrace all 1.30    11
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warp threads, while the the warp threads 18 and 19, are disposed one
fastener element is being moved along the on each side of the working plane
49, shown  generated conical path being kept as a dis- by a dash-and-dot
line, of the weft-inserting  tance outside the generated conical path, but
5 needle 17. Whereas one arm  I I of the  at intervals in the weaving
before the weft 70 mandrel always extends above the working  thread is
picked transversely through the plane 49, the other arm 1611 is kept below
generated conical path are moved to the this plane 49. This leads to a
particularly  opposite side of the picking plane of the weft precise
weaving-in of the various threads by  thread. 10 each of the weft
insertions 34, 341. Further-   2. The method claimed in claim 1, in 75 more
the required internal width of the turns  which the warp threads are in two
groups of the row 14 of fastener elements is pre- which are shed one on
each of two dia- cisely maintained in correspondence with  metrically
opposite sides of the conical path the distance 84 between the two arms 161
and which are shed into the conical path in a 15 and 1611 of the mandrel.
manner equal and opposite to one another. 80 It will be seen from Figures
1, 7a to 1Oa    3. The method claimed in claim 1 or and 20 that the row of
fastener elements 14  claim 2, in which for the passage of the which is
disposed on one side of the stringer  fastener element at least some of the
warp tape fabric and which, in Figures 2 and 3, threads are moved away from
one another to 20 stands proud of the plane 32 of the stringer form a shed
on diametrically opposite sides 85 tape part 25 on one side, and in Figure
4  of the conical path. on the other side, are engaged by each of the    4.
The method claimed in claim 3, in connecting portions - 105 between
successive  which the movement away from one another weft insertions 34,
341 at the junction with  of the warp threads is parallel as regards 25 the
projecting loop 20 of each element, direction, but is offset between the
move- 90 whereas the weft insertions 34, 341 run  ment of the remaining
warp threads of the through below the fastener-element 15 in  tape. the
zone of the rear arcuate portion 26 of   5. The method claimed in any one
of each element. These connecting portions  claims 1 to 4, in which in the
interior of the 30  105 thus contribute to the strength of the  generated
conical path there is guided .a 95 weave between the row of
fastener-elements  stuffing thread which is moved rhythmically and the
stringer tape fabric on account of through the picking plane of the weft
thread, this opposite course of the weft thread on  and before picking the
weft thread at least the two longitudinal edges of the row 14 of during a
working phase in the weaving re- 35 fastener-elements. This also applies as
re-  peat of the warp threads, the inserted stuff- 1O0 gards the slide
fastener stringer tape 10' of ing thread is passed through the picking
Figures IIa to 14b, for which dense weft in-  plane in the opposite
direction to the direc- sertions 38 and 39 are used and where cor- tion of
movement of the warp threads. responding connecting portions 105 extend
6. The method claimed in claim 5, in 40 over each of the limbs 28 of the
elements. which the stuffing thread is formed by 105 The woven slide
fastener stringer tapes  several inserted threads which are guided
described above form the subject of our co- in parallel side by side and in
the gap be- pending United Kingdom Patent Applica-  tween neighbouring
inserted threads at least tion  No. 27175/1974  (acceptance  No. one warp
thread is moved to and fro through 45 1,449,581).
the picking plane of the weft thread of the 110 tape. WHAT WE CLAIM IS:-
7. The method claimed in claim 6, in 1. A method of producing a woven slide
which all of the inserted threads are moved fastener stringer tape, in
which a fastener  simultaneously and in the same direction as 50 element is
advanced substantially in the  one another through the picking plane of the
115 direction of the warp and forms the indivi-  tape weft thread. 



dual links of a row of fastener elements by    8. A method of producing a
woven slide being wound around a fixed axis and moved  fastener stringer
tape as claimed in claim 1, around and along a generated conical path
substantially as hereinbefore described with 55 surrounding said axis, some
of the warp  reference to the accompanying drawings.   120 threads being
brought up to particularly   9. Apparatus for carrying out the method cover
the row of fastener elements, while the  claimed in any one of claims 1 to
8, com- weft thread is picked transversely through  prising a rotatably
driven shedding rotor said generated conical path and between the  having a
guide for the fastener element to 60 shed warp threads and is then beaten
up  form the generated conical path and in the 125 onto the finished fabric
of the tape, said  zone of the axis of the rotor an element warp threads
which move along the conical guiding mandrel having one end fixed in said
zone of the . generated conical path des-  zone, shed forming heald frames
for form- cribed by the fastener element engaging the  ing a shed for the
warp threads, and a weft 65 upper and lower links of the row of fastener
picking means that can be moved through 130    the stuffer warp threads 61
to 6111 and all elements, and  said warp threads, while the the warp
threads 18 and 19, are disposed one  fastener element is being moved along
the on each side of the working plane 49, shown  generated conical path
being kept as a dis- by a dash-and-dot line, of the weft-inserting  tance
outside the generated conical path, but 5 needle 17. Whereas one arm 16' of
the  at intervals in the weaving before the weft 70 mandrel always extends
above the working  thread is picked transversely through the plane 49, the
other arm 16"" is kept below  generated conical path are moved to the this
plane 49. This leads to a particularly  opposite side of the picking plane
of the weft precise weaving-in of the various threads by  thread. 10 each
of the weft insertions 34, 341. Further-   2. The method claimed in claim
1, in 75 more the required internal width of the turns  which the warp
threads are in two groups of the row 14 of fastener elements is pre- which
are shed one on each of two dia- cisely maintained in correspondence with
metrically opposite sides of the conical path the distance 84 between the
two arms 16' and which are shed into the conical path in a 15 and 16"' of
the mandrel.                manner equal and opposite to one another. 80 It
will be seen from Figures 1, 7a to lOa    3. The method claimed in claim 1
or and 20 that the row of fastener elements 14  claim 2, in which for the
passage of the which is disposed on one side of the stringer  fastener
element at least some of the warp tape fabric and which, in Figures 2 and
3, threads are moved away from one another to 20 stands proud of the plane
32 of the stringer form a shed on diametrically opposite sides 85 tape part
25 on one side, and in Figure 4  of the conical path. on the other side,
are engaged by each of the    4. The method claimed in claim 3, in
connecting portions 105 between successive  which the movement away from
one another weft insertions 34, 341 at the junction with  of the warp
threads is parallel as regards 25 the projecting loop 20 of each element,
direction, but is offset between the move- 90 whereas the weft insertions
34, 341 run  ment of the remaining warp threads of the through below the
fastener-element 15 in  tape. the zone of the rear arcuate portion 26 of
5. The method claimed in any one of each element. These connecting portions
claims 1 to 4, in which in the interior of the 30 105 thus contribute to
the strength of the generated conical path there is guided a 95 weave
between the row of fastener-elements  stuffing thread which is moved
rhythmically and the stringer tape fabric on account of through the picking
plane of the weft thread, this opposite course of the weft thread on  and
before picking the weft thread at least the two longitudinal edges of the
row 14 of during a working phase in the weaving re- 35 fastener-elements..
This also applies as re-  peat of the warp threads, the inserted stuff- 100
gards the slide fastener stringer tape 10' of ing thread is passed through
the picking Figures Ila to 14b, for which dense weft in-  plane in the
opposite direction to the direc- sertions 38 and 39 are used and where cor-
tion of movement of the warp threads. responding connecting portions 105
extend    6. The method claimed in claim 5, in 40 over each of the limbs 28
of the elements. which the stuffing *thread is formed by 105 The woven
slide fastener stringer tapes  several inserted threads which are guided
described above form the subject of our co- in parallel side by side and in
the gap be- pending United Kingdom Patent Applica-  tween neighbouring
inserted threads at least tion  No. 27175/1974  (acceptance  No. one warp
thread is moved to and fro through 45  1,449,581).
the picking plane of the weft thread of the 110 tape. WHAT WE CLAIM IS: -
7. The method claimed in claim 6, in 1. A method of producing a woven slide
which all of the inserted threads are moved fastener stringer tape, in
which a fastener  simultaneously and in the same direction as 50 element is
advanced substantially in the  one another through the picking plane of the
115 



direction of the warp and forms the indivi-  tape weft thread. dual links
of a row of fastener elements by    8. A method of producing a woven slide
being wound around a fixed axis and moved  fastener stringer tape as
claimed in claim 1, around and along a generated conical path
substantially as hereinbefore described with 55 surrounding said axis, some
of the warp  reference to the accompanying drawings.   120 threads being
brought up to particularly   9. Apparatus for carrying out the method cover
the row of fastener elements, while the  claimed in any one of claims 1 to
8, com- weft thread is picked transversely through  prising a rotatably
driven shedding rotor said generated conical path and between the  having a
guide for the fastener element to 40 shed warp threads and is then beaten
up  form the generated conical path and in the 125 onto the finished fabric
of the tape, said  zone of the axis of the rotor an element warp threads
which move along the conical guiding mandrel having one end fixed in said
zone of the generated conical path des-  zone, shed forming heald frames
for form- cribed by the fastener element engaging the  ing a shed for the
warp threads, and a weft 65 upper and lower links of the row of fastener
picking means that can be moved through 130    12
1,449,582                                        2 the shed, the heald
frames for the warp  turns  of the finished  row  of fastener threads which
merely cover the link por-  elements. tions of the fastener element
consisting of    13. Apparatus as claimed in claim 12, in    v
longitudinally movable half healds provided  which the insert has a
plurality of holes 5  with frontal passage eyelets for the warp  arranged
side by side for the passage of a  40 threads, the half healds being
arranged on  plurality of individual threads fonning the the side of the
rotor facing the weft picking  stuffing strand and the holes are
respectively means and the working extent of their longi-  aligned with a
gap formed between the paths tudinally directed shedding -movement being
of movement of the half healds. 10  arranged within a triangular area which
is    14. Apparatus as claimed in any one of 45 defined by a stop point of
the fastener ele-  claims 9 to 13, provided with a supply roll ment which
forms the first corner point of  for the stuffing strand arranged upstream
the triangle and by the two passage points  of the rotor in the direction
of feed of the of the revolving guide of the rotor with the  warp threads,
and a supply coil located at a 15  picking plane of the weft picking means
as  distance behind it for the fastener element, 50 second and third corner
points of the tri-  the supply roll for the stuffing strand being angle.
'            arranged in a space in front of the rotor, 10. Apparatus as
claimed in Claim 9, in  round which moves the portion of fastener which the
link forming mandrel is bifurcated  element during the rotation of the
rotor. 20  to form  two arms which enclose between    15. Apparatus as
claimed in' claim  14, 55 them  the working field of the shedding
including a revolving ring rotatable sur- movement of the half healds and
the free  rounding the supply roll and supporting it, ends of the arms in
the region of the' stop  and having a drilling for the passage of the point
are spaced apart by a distance which  fastener element, the ring being
rotatably 25  governs the required inner width of the row   driven
synchronously with the rotor.    60 of fastener elements.
- 16. Apparatus as claimed in claim  9, 11. Apparatus as claimed in claim
10, in substantially as hereinbefore described with which the fork-like
branches are arranged  reference to and as illustrated in the accom- on
opposite sides of the working plane of  penying drawings. 30 the weft
picking means.- . 12. Apparatus as claimed in any one of              For
the Applicants, claims 9 to 1L, having a non-rotating insert          D.
YOUNG & CO., in the rotor, said insert carrying the mandrel      Chartered
Patent 'Agents, and having a passage for an inserted stuffing          9 &
10 Staple Lin, 35  strand which extends into the interior of.the
London, WC1V 7RD. Printed for Her Majesty's Stationery Office by Burgess &
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