
GB 2 033 934B 1 SPECIFICATION                                    into
irregular coils with enlarged coupling heads displaced out of position,
resulting in poor quality Apparatus for manufacturing a slide fastener
and malfunctioning of slide fasteners. stringer having a woven coiled
coupling element    When a relatively large bobbin of core thread is to 5
70 be used, the rotor assembly has to be located away The present invention
relates to an apparatus for  from the warp threads so thatthe bobbin will
not manufacturing a slide fastener stringer including a  interfere with the
warp threads. With such an woven stringer tape and a coiled coupling
element  arrangement, however, the monofilament as it woven into the
stringertape along a longitudinal  moves around the mandrel forms a larger
angle with 10 edge thereof.                                 75 respectto
the warp threads than would otherwise do Known apparatus for producing a
slide fastener  with the resultsthatthe monofilamentwill be sup- stringer
of the type described above generally com-  plied under more varying
tension and the legs of prises a shuttleless loom such as a needle loom for
formed coupling elements will be inclined with weaving a stringertape and a
rotor assembly opera-  respect to the warp threads. 15 tively associated
with the loom for supplying a  80   According to one aspect of the
invention there is monofilament and a core thread, the rotor assembly
provided an apparatus for manufacturing a slide fas- including a mandrel
for extending along a longitudi-  tener stringer including a woven stringer
tape and a nal edge of the tape being formed, and adjacent to  coiled
coupling element woven into the stringertape the fell of the tape. The
rotor assembly winds or coils  along a longitudinal edge thereof,
comprising: 20 the monofilament around the mandrel and the core   85  (a)
meansforweaving the stringertape of warp thread fed therealong, thereby
forming the coiled  and weft threads; coupling element reinforced with the
core thread as  (b) a mandrel arranged to extend at an angle to they are
woven into the tape by being interlaced with  the warp threads; weft
threads inserted by filling carriers of the loom.  (c) means for winding a
monofilament around 25  The rotor assembly comprises a housing, a wheel
90 said mandrel to form the coiled coupling element, or rotor rotatable in
the housing and having as axial  and for then weaving the coiled coupling
element off-center hole through which the monofilament   into the stringer
tape by the weft thread; and passes, and a hollow axle around which the
wheel is  (d) means responsive to the operation of said rotatable and
through which the core thread is sup-  winding means for substantially
equalizing the ten- 30 plied from a bobbin on the axle, the mandrel being
95 sion of the monofilament while revolving in a sub- fixed to the axle.
Since during operation of the  stantially conical orbital path around said
mandrel. apparatus the wheel revolves so as to turn the     According to
another aspect of the invention there monofilament in an orbital motion
around the axle,  is provided an apparatus for manufacturing a slide the
axle floats in the wheel and is held nonrotatable  fastener stringer
including a woven stringer tape and 35 only bythe mandrel that engages the
coiled coupl-  100 a coiled coupling element woven into the stringer ing
element wound therearound and woven into the  tape along a longitudinal
edge thereof, comprising: stringertape. Therefore, the axle is liable to
get jig-  (a) means for weaving the stringertape of warp gled and turned
about its own axis due primarily to  and weft threads; frictional
engagement with the revolving wheel and  (b) a mandrel arranged to extend
at an angle to 40 to vibrations transmitted from the mandrel around   105
the warp threads, said mandrel having a portion which monofilament coiling
action takes place. Such  arranged to be located adjacent to the fell of
the movements of the axle in turn amplify vibratory  stringer tape being
woven; movements of the mandrel, which grow greater and   (c) a rotor
assembly forwinding a monofilament greater as the wheel rotates at higher
speeds. This  around said portion of said mandrel to form the 45 condition
has led to drawbacks in that the monofi-   110 coiled coupling element, and
causing the coiled lament being coiled can be shaped irregularly and  -
coupling element to be then woven into the stringer the weft threads being
inserted tend to get loosened  tape by the weft thread, said rotor assembly
com- at the tape edge. Furthermore, the filling carriers  prising a housing
arranged to be disposed alongside which reciprocate across the mandrel to
insert the  of the warp threads, a wheel rotatably mounted in 50
weftthreads maycollidewith the vibrating mandrel,  115 said housing and
having meansfor guiding the whereby the mandrel can be bent or broken.
monofilament to revolve in a circular path, and a To solve such problems,
there has been devised  floating bushing around which said wheel is rotat-
an apparatus for manufacturing a woven slide fas-  able; and tener
stringer, as disclosed in co-pending patent  (d) means responsive to the
rotation of said wheel 55 application No. 43939/78 (Serial No.2008159),
filed   120 for guiding the monofilament to revolve in a sub- on November
9,1978, the apparatus having a man-  stantially conical orbital path which
is eccentric with drel that is held stationarily at all times with respect
respect to said circular path and located closed to the to the frame of the
apparatus.                   warp threadsthan said housing is, whereby the
One problem with the conventional apparatus is  length of the monofilament
between said first men- 



60 thatsincethe mandrel extends obliquelywith   125 tioned guide means and
said portion of the mandrel respect tothe warp threads for the
stringertape, the  is substantially constant at all times, whereby the
monofilament is subjected to varying tension as it  monofilament is kept
under substantially uniform moves toward and away from the warp threads
tension while revolving in said substantially conical while revolving
around the mandrel. The monofila-  orbital path. 65 ment under fluctuating
tension tends to be wound    130  The invention will be described by way of
example    2
GB 2 033 934 B     2 with reference to the accompanying drawings,
mounted around the bushing 34,35 respectively. wherein :-
The wheels 32,33 have peripheral teeth 37 which FIG. 1 is a plan view
partly in cross section of an  mesh in driven re ation with gears 38 (only
one apparatus having a tension equalizer constructed in  shown in FIG. 3)
disposed respectively in the hous- 5  accordance with the present
invention;       70  ing 30,31 and mounted on a drive shaft39 that is FIG.
2 is a front elevational view with parts in cross  connected to a suitable
electric motor (not shown). section of the apparatus shown in FIG. 1;
The wheels 32,33 have a pair of holes40,41, FIG. 3 is a cross-sectional
view taken along line  respectively, that are aligned axially with one
III-III of FIG. 1, showing a position of a pairof plun-  another and are
located accentrically of the bushing 10 gers for imrovably holding a
floating axle relatively  75 34, and a pair of guides42,43, respectively,
thatare to a housing;                                   positioned
respectively adjacent to the holes40,41. FIGS.4 to 7 are views illustrating
successive rela-  The busing 34 includes a casing 44 having a verti- tive
positions of a monofilament outlet hole and a  cal slot45 extending
therethrough. As best illus- guide disk in the tension equalizer;
trated in FIG. 3, a cam follower 46 is slidably dis- 15  FIG.8, appearing
with FIG.1, is a schematicpers-   80 posed in the vertical slot45 and has a
vertically pective view of successive positions in a conical  oblong hole47
through which the core thread 25 orbital path of a monofilament;
passes. The cam follower46 has a pair of upper and FIG. 9 is an exploded
perspective view of a tension  lower plungers48,49 directed away from each
other equalizer according to anotherembodiment; and  and moveable along a
diametrical path across the 20  FIGS.10 to 13 are schematicfrontelevational
85 wheel 32 when the cam follower 46 reciprocates in views of the tension
equalizer of FIG. 9, illustrating  the slot45. The housing 30 has a
circular opening 50 successive relative positions of a monofilament out-
concentric with the wheel 32, and a pair of diametri- let hole and a guide
disk in the tension equalizer.  cally opposite, upper and lower recesses5l,
52 The principles of the present invention are particu-  opening to the
circular opening 50 and located 25 larly useful when embodied in an
apparatus such as   90  radially outwardly of the circular opening 50 and
in shown in FIG. 1, generally indicated by the numeral  the path of
movement of the plungers48,49 for 11.
receiving them, respectively. The cam follower46 The apparatus 11 includes
a needle loom 12 of a  has a roller 53 disposed downwardly of the oblong
known construction for producing a narrow, con-  hole 47 and received in a
cam groove 54 disposed 30 tinuousslide fastenerstringertape 13,the loom 12
95 eccentrically in a face 55 of the wheel32. essentiallycomprising a
plurality of harness 14 for  When the wheel 32 revolves, the guide 42 moves
forming sheds by raising and lowering warp threads  the monofilament in a
circular orbit along the edge 15 selectively, a weft inserter 16 having a
filling car-  of the housing 30 which bounds the circular opening rier 17
to insert aweft thread 18 through the warp  50, such orbital path being
intersected bythe path of 35 sheds, a latch needle 19 reciprocable in warp
direc-  100 movement of the plungers48,49. As the guide 42 tion alongside
of one longitudinal edge of the tape  moves in its orbit past a point that
is angularly spaced 13 forcatching and knitting theweft thread 18 car-  .90
degrees apart from both the recesses 51,52 (FIG. ried by the filling
carrier 17 so as to form a tape  3), the cam follower46 is substantially in
the middle selvage 20 along said longitudinal tape edge, and a  position in
its stroke and the plungers48,49 are dis- 40 reed 21 for beating the
weftthread 18 into the fell 22  105 posed partly in the recesses 51, 52,
respectively, and of the tape 13.                                 engage
the housing 30, so that the floating bushing The apparatus 11 of FIG. 1
further includes a coil-  34 is held immovably with respect to the the
housing ing rotor assembly 23 disposed alongside of the  30. Assuming that
the wheel 32 rotates counterc- warp shed for supplying a monofilament 24
and a  lockwise in FIG. 3, when the guide 42 approaches the 45 core thread
25 and for winding orcoiling the monofi- 110 lower recess 52, the cam
follower 46 is caused to lament 24 in a conical orbital path so asto shape
the  move upwardly, with the upper plunger48 being monofilament 24 into a
helically coiled coupling  inserted into the upper recess 51 and the lower
element 26 to be disposed along thetape edge    plunger 49 being withdrawn
out of the lower recess remote from the selvaged edge 20. The monofila-
52. Continued rotation of the wheel 32 introduces the 50 ment 24 is made of
plastic material and has a plural-  115 upper plunger 48 fully in the upper
recess 51 and 



ity of widened, flattened portions 27 spaced at pre-  retractsthe lower
plunger49 out of the circular orbit determined intervals therealong, such
portions 27  of the hole 40, whereupon the guide 42 clears the being formed
as by stamping. The widened, flat-  retracted lower plunger49. At this
time, the floating tened portions 27 permitthe monofilament 24 to be
bushing 34 is maintained stationarily with respect to 55 bent orfolded over
easily at such portions when the  120 the housing 30 by the upper
plunger48. As the monofilament24 is being coiled, and alternate   wheel 32
continues revolving counterclockwise, the widened, flattened portions 27
function as coupling  cam follower46 is lowered thereby withdrawing the
heads 28 of the element 26.                     upper plunger48 out of the
upper recess 51 and The coiling rotor assembly 23 generally comprises
inserting the lower plunger 49 into the lower recess 60 a horizontal base
29, a pair of first and second hous-  125 52. Thus, the guide 42 is allowed
to move past the ings 30,31  spaced from each other and extending  upper
plunger48 and to cross the path of movement upwardly from the base 29, a
pair of first and second  of the cam follower46, and atthe same time, the
wheels32,33 rotatably mounted in the first and sec-  lower plunger 49 keeps
the floating bushing 34 ond housings 30,31, respectively and a pair of
float-  immovable relativelyto the housing 30. 65 ing bushing 34,35, the
wheels 32,33 being rotatably  130  With such an arrangement the floating
bushing 34    3
GB 2 033 934 B     3 is maintained stationarily with respect to the hous-
point in the arcuate 69, and b equals the distance ing 30 by means of the
upper plunger48, the lower  between that point in the arcuate slot 69 and
the plunger49, or both, engaging the housing 30 where-  needle portion 75
of the mandrel 74. At this time, the verthe guide42 is in its rotational
path.        monofilament24 is located in the center of the arcu- 5   FIGS.
1 and 2 further illustrate a bobbin 36 for the    70 ate slot 69 (FIG.4).
core thread 25, supported rotatably on the bushings  Upon counterclockwise
angular movement of the 34,35. A care thread guide arm 57 (FIG. 2) is
secured  wheel 32 through 90 degrees as shown in FIG. 5, the to the bushing
34 and extends above the bobbin 36.  guide ring 68 is angularly moved more
than 90 The guide arm 57 has a pair of eyelets 58,59 through  degrees by
the pin 72 guided for movement along an 10 which the core thread pays out
of the bobbin 36. The   75 arcuate path by the guide slot 71. The
monofilament core thread 25 as it is discharged passes through an  24 is
now seated against one end of the arcuate slot axial hole 60 in the bushing
34 extending across the  69 which is closerto the outlet hole 40. The
length of slot45.                                          a portion of the
monofilament24 extending between A monofilament tension equalizer 61 is
mounted  the outlet hole 40 and the needle portion 75 is the 15 on the
coiling rotor assembly23. The monofilament   80 sum of c + d (FIG. 8),
which is substantially equal to tension equalizer 61 comprises a guide disk
62 fixed  the sum of a + b. Such equalization of the length of in eccentric
relation to a projecting end of the float-  the monofilament 24 even at
different positions ing bushing 34 by a setscrew 63. The guide disk 62 is
thereof in a substantially conical orbital path around composed of a pair
of annular plates 64,65 fixed  the mandrel 74 is accomplished by the fact
that 20 together by a screw 66. The annular plates 64,65  85 although the
distance d is smaller than the distance jointly define a peripheral
circular guide groove 67 in  b, the distance c is larger than the distance
a by the which a guide ring 68 is rotatably disposed for rota-  difference
between the distances d and c. tion concentrically with respect to the
annular plates  Similarly, continues 90 degree angular movement 64,65, the
guide ring 68 lying substantially parallel  of the wheel 32 to the position
of FIG. 6 causes the 25 to the wheel 32. The guide ring 68 has an arcuate
slot  90 guide ring 68 to turn around the gu ide d isk 62 to a 69 (FIGS. 4
to 7) for the passage therethrough of the  position in which the arcuate
slot 69 is positioned monofilament 24 as it issues out of the outlet hole
40  diametrically opposite to its initial position shown in in the wheel
32.                                 FIG.4 and in which the monofilament 24
is located An arm 70 is fixed to the wheel 32 for rotation  centrally in
the arcuate slot 69. The monofilament 24 30 therewith around the bushing
34, the arm 70 having   95 now has a portion extending for the length of e
+ f a radial guide slot 71. The guide ring 68 has a pin 72  (FIG. 8), which
is still substantially equal to the projecting axially into the guide slot
71 for slidable  length of a + b for the reason described above. movement
longitudinally therethrough. Thus the     With the wheel 32 angularly moved
counterclock- guide ring 68 is rotatable around the guide disk 62 in  wise
through additional 90 degrees as shown in FIG. 35 response to the
revolution of the arm 70 with the  100 7, the guide ring 68 is turned
through less than 90 wheel 32, with the pin 72 moving back and forth in
degrees to the illustrated position, in which the the guide slot 71.
monofilament 24 is seated against the other end of As shown in FIGS. 1 and
2, the annular plate 64  the arcuate slot 69 which is now closer to the
outlet supports thereon a mandrel support 73 on which   hole 40 in the
wheel 32. The length of a portion of the 40 there is mounted a mandrel74
extending at an angle  105 monofilament24 extendingfrom the outlet hole40
to the warp threads 15 and to the axis of the floating  to the needle
portion 75 is the same as the sum of g 



bushings 34,35. The mandrel 74 includes a needle  and h (FIG. 8), which is
substantiallythe same as the portion 75 that lies substantially parallel
and is dis-  composite length of a and b. posed closelyto the stringer tape
13 being woven,  Accordingly, while the wheel 32 revolves to rotate 45 the
needle portion75 extending beyondthe fell22 of 110 the monofilament24 in a
circular path described by the stringer tape 13. The monofilament 24 is
coiled  the outlet hole 40, the guide ring 68 enables the around the needle
portion 75 of the mandrel 74 to  monofilament 24 to revolve in a
substantially conical form the coiled coupling element 26 as the monofi-
orbital path around the mandrel 74 in eccentric rela- lament 24 revolves
around the mandrel 74.        tion to said circular path, the conical
orbital path 50  The guide disk 62 has a hole 76 coaxial with the  115
being located closer to the warp threads 15 than the hole 60 in the
floating bushing 34, and the mandrel  coiling rotor assembly 23. This
arrangement is support73 has an eyelet 77. The core thread 25 as it
advantageous in that the coiling rotor assembly 23 pays outpasses through
the hole 60, the hole 76 and  can be located away from the warp threads 15
so as then the eyelet 77 for being fed along the mandrel 74  to accommodate
a relatively large bobbin thereon, 55 toward the needle portion 75 thereof,
at which the    120 and at the same time the monofilament 24 can be
monofilament24 iswound around the needle por-    rotatable in a
substantially conical orbital path close tion 75 and the core thread 25.
to the warp threads 15. When the wheel 32 and the guide ring 68 are in the
The length of a portion of the monofilament 24 position shown in FIG. 1,
which corresponds to the  extending between the outlet hole 40 in the wheel
32 60 position of FIG.4, a portion of the monofilament 24   125 and the
needle portion 75 of the mandrel 74 is kept that extends between the outlet
hole 40 in the wheel  substantially constant at all times regardless of
posi- 32 and the needle portion 75 of the mandrel 74 is  tions the
monofilament 24 takes while revolving in located farthest from the warp
threads 15, and has a  the conical orbital path around the mandrel 74.
length equal to a + b (FIG. 8), where a equals the  Therefore, the
monofilament 24 is tensioned to a 65 distance between the outlet hole 40
and a closest    130 substantially constant degree during its movements
4
GB 2 033 934 B     4 toward and away from the warp threads 15 while   held
stationarily with respect to said housing and rotating in the conical
orbital path.            around which said wheel is rotatable, said
equalizing FIG. 9 shows a monofilament tension equalizer 80  means further
comprising a guide disk fixed to said constructed in accordance with
another embodi-   floating bushing in eccentric relation therewith and 5
ment. The monofilamenttension equalizer8O com-    70 having a peripheral
circular guide groove, said circu- prises a casing 81 rotatably supported
on a floating  lar plate comprising a ring rotatably disposed in said
bushing 83 held stationarily respectively to a hous-  peripheral circular
guide groove. ing 84 of a coiling rotot assembly (not shown) and a  4. An
apparatus according to claim 3, said gear 82 disposed in the casing 81 and
fixed to the  equalizing means further comprising an arm fixed to 10
floating bushing 83. An intermediate gear 85 is dis-   75. said wheel and
having a radial guide slot, said ring posed in the casing 81 and is held in
driven mesh  having a pin slidably received in said guide slot with the
gear82. The intermediate gear85 rotatably  5. An apparatus according to
claim 3 or4, said mounted by a screw86 on a shaft87 fixed to a wheel
mandrel being supported by said guide disk. 88 rotatably supported around
the floating bushing    6.  An apparatus accordingto claim 3,4 or5, said 15
83 and within the housing 84. The wheel 88 has an  80 second guide
comprising an arcuate slot in said ring, outlet hole 89 throughwhich a
monofilament 90    forthe passage of the monofilamenttherethrough. (FIGS.10
to 13) is drawn out                       7. An apparatus according to
claim 2, said wind- A guide gear is rotatably mounted in the casing 81  ing
means further comprising a floating bushing and is held in driven mesh with
the intermediate  held stationarily with respect to said housing and 20
gear85, the guide gear91 having an arcuate guide    85 around which said
wheel is rotatable, said equalizing slot 92 forthe passage of the
monofilament there-  means further comprising a first gear concentrically
through. A core thread (not shown) is discharged  fixed to said floating
bushing, a second gear rotat- through an axial hole 93 in the bushing 83
and an  ably mounted on said wheel and held in driven mesh axial hole 94 in
the gear82.                     with said first gear, said circular plate
comprising a 25  The length of a portion of the monofilament 90  90 third
gear in driven mesh with said second gear. extending between the outlet
hole 89 and the man-  8. An apparatus according to claim 7, said sec- drel
needle portion is substantially constant and  ond guide comprising an
arcuate slot in said third hence the tension of that portion of the
monofila-  gear, for the passage of the monofilament there- ment 90 is
substantially equalized at all times while  through. 30 revolving in a
substantially conical orbital path  95  9.  An apparatus for manufacturing
a slide fas- around the mandrel, because of changing relative  tener
stringer including a woven stringertape and a positions between the outlet
hole 89 and the arcuate  coiled coupling element woven into the stringer
tape 



guide slot 92 revolving movement of the guide gear  along a longitudinal
edge thereof, comprising: 91 as illustrated in FIGS. 10 through FIG. 13.
(a) means for weaving the stringer tape of warp 35  Reference is directed
to our co-pending patent  100 and weftthreads; application No. 230P39127.
(b) a mandrel arranged to extend at an angle to the CLAIMS
warp threads, said mandrel having a portion 1. An apparatus for
manufacturing a slide fas-  arranged to be located adjacent to the fell of
the tener stringer including a woven stringertape and a  stringer tape
being woven; 40 coiledcouplingelementwoven intothestringertape  105  (c) a
rotor assemblyforwinding a monofilament alonga longitudinal edge thereof
comprising:     around said portion of said mandrel to form the (a) means
for weaving the stringer tape of worp  coiled coupling element, and causing
the coiled andweftthreads;                                  coupling
elementto be then woven into the stringer (b) a mandrel arranged to extend
at an angle to the  tape by the weftthread, said rotor assembly corn- 45
warp threads;                                110 prising a housing arranged
to be disposed alongside (c) means for winding a monofilament around said
of the warp threads, a wheel rotatably mounted in mandrel to form the
coiled coupling element, and for  said housing and having means for guiding
the then weaving the coiled coupling element into the  monofilament to
revolve in a circular path, and a stringertape bytheweftthread; and
floating bushing around which said wheel is rotat- 50  (d) means responsive
to the operation of said  115 able; and winding means for substantially
equalizing the ten-  (d) means responsive to the rotation of said wheel
sion of the monofilament while revolving in a sub-  for guiding the
monofilamentto revolve in a sub- stantially conical path around said
mandrel.     stantially conical orbital path which is eccentric with 2. An
apparatusaccordingtoclaim 1, said wind-   respecttosaidcircularpath and
locatedclosertothe 55 ing means comprising a housing and awheel rotat-  120
warpthreads than said housing is,wherebythe ably mounted in said housing
and having a first  length of the monofilament between said first men-
guide for guiding and monofilamentto revolve in a  tioned guide means and
said portion of the mandrel first circular path, said equalizing means
comprising  is substantially constant at all times, whereby the a circular
plate operatively connected in driven rela-  monofilament is kept under
substantially uniform 60 tion with said wheel for rotation therewith and
hav-   125 tension while revolving in said substantially conical ing a
second guide for guiding the monofilament in a  orbital path. second
circular path that is eccentric with respect to  10. An apparatus according
to claim 9, said said first circular path.     . .
last-mentioned guiding means comprising a circular 3. An apparatus
according to claim 2, said wind-  plate lying substantially parallel to
said wheel and 65 ing means further comprising a floating bushing  130
operatively connected therewith for corotation, said    GB2033934B
4 . toward and away from the warp threads 15 while     held stationarily
with respect to said housing and rotating in the conical orbital path.
around which said  wheel is rotatable, said equalizing FIG. 9 shows a
monofilament tension equalizer 80  means further comprising a guide disk
fixed to said constructed in accordance with another embodi-     floating
bushing in eccentric relation therewith and 5  ment. The monofilament
tension equalizer 80 com-    70 having a peripheral circular guide groove,
said circu- prises a casing 81 rotatably supported on a floating  lar plate
comprising a ring rotatably disposed in said bushing 83 held stationarily
respectively to a hous-  peripheral circular guide groove. ing 84 of a
coiling rotot assembly (not shown) and a  4. An apparatus according to
claim 3, said gear82 disposed in the casing 81 and fixed to the  equalizing
means further comprising an arm fixed to 10 floating bushing 83. An
intermediate gear85 is dis-    75 said wheel and having a radial guide
slot, said ring posed in the casing 81 and is held in driven mesh  having a
pin slidably received in said guide slot. with the gear82. The intermediate
gear85 rotatably   5. An apparatus according to claim 3 or4, said mounted
byascrew86on ashaft87 fixedtoawheel        mandrel being supported by said
guide disk. 88 rotatably supported around the floating bushing   6. An
apparatus according to claim 3,4 or 5, said 15 83 and within the housing
84. The wheel 88 has an  80 second guide comprising an arcuate slot in said
ring, outlet hole 89 through which a monofilament 90     for the passage of
the monofilament therethrough. (FIGS. 10 to 13) is drawn out.
7. An apparatus according to claim 2, said wind- A guide gear is rotatably
mounted in the casing 81  ing means further comprising a floating bushing
and is held in driven mesh with the intermediate   held stationarily with
respectto said housing and 20 gear 85, the guide gear 91 having an arcuate
guide  85 around which said wheel is rotatable, said equalizing slot 92 for
the passage of the monofilament there-  means further comprising a first
gear concentrically through. A core thread (not shown) is discharged
fixed to said floating bushing, a second gear rotat- 



through an axial hole 93 in the bushing 83 and an  ably mounted on said
wheel and held in driven mesh axial hole 94 in the gear 82.
with said first gear, said circular plate comprising a 25  The length of a
portion of the monofilament 90  90 third gear in driven mesh with said
second gear. extending between the outlet hole 89 and the man-    8. An
apparatus according to claim 7, said sec- drel needle portion is
substantially constant, and  ond guide comprising an arcuate slot in said
third hence the tension of that portion of the monofila-  gear, for the
passage of the monofilament there- ment 90 is substantially equalized at
all times while  through. 30 revolving in a substantially conical orbital
path  95  9. An apparatus for manufacturing a slide fas- around the
mandrel, because of changing relative   tener stringer including a woven
stringer tape and a positions between the outlet hole 89 and the arcuate
coiled coupling element woven into the stringer tape guide slot 92
revolving movement of the guide gear  along a longitudinal edge thereof,
comprising: 91 as illustrated in FIGS. 10 through FIG. 13.       (a) means
for weaving the stringer tape of warp 35   Reference is directed to our
co-pending patent  100 and weft threads; application No. 230P39127.
(b) a mandrel arranged to extend at an angle to the CLAIMS
warp threads, said mandrel having a portion 1. An apparatus for
manufacturing a slide fas-   arranged to be located adjacent to the fell of
the tener stringer including a woven stringer tape and a  stringertape
being woven; 40 coiled coupling element woven into the stringer tape  105
(c) a rotor assembly for winding a monofilament along a longitudinal edge
thereof, comprising:     around said portion of said mandrel to form the
(a) means forweaving the stringertape of worp    coiled coupling element,
and causing the coiled and weft threads;
coupling element to be then woven into the stringer (b) a mandrel arranged
to extend at an angle to the  tape by the weft thread, said rotor assembly
com- 45 warp threads;                                  110 prising a
housing arranged to be disposed alongside (c) means for winding a
monofilament around said  of the warp threads, a wheel rotatably mounted in
mandrel to form the coiled coupling element, and for  said housing and
having means for guiding the then weaving the coiled coupling element into
the  monofilament to revolve in a circular path, and a stringer tape by the
weft thread; and              floating bushing around which said wheel is
rotat- 50  (d) means responsive to the operation of said  115 able; and
winding means for substantially equalizing the ten-  (d) means responsive
to the rotation of said wheel sion of the monofilament while revolving in a
sub-  for guiding the monofilament to revolve in a sub- stantially conical
path around said mandrel.       stantially conical orbital path which is
eccentric with 2. An apparatus according to claim 1, said wind-  respect to
said circular path and located closer to the 55 ing means comprising a
housing and a wheel rotat-  120 warpthreadsthan said housing is, whereby
the ably mounted in said housing and having a first    length of the
monofilament between said first men- guide for guiding and monofilament to
revolve in a  tioned guide means and said portion of the mandrel first
circular path, said equalizing means comprising  is substantially constant
at all times, whereby the a circular plate operatively connected in driven
rela-  monofilament is kept under substantially uniform 60 tion with said
wheel for rotation therewith and hav-   125 tension while revolving in said
substantially conical ing a second guide for guiding the monofilament in a
orbital path. second circular path that is eccentric with respect to  10.
An apparatus according to claim 9, said said first circular path.
last-mentioned guiding means comprising a circular 3. An apparatus
according to claim 2, said wind-  plate lying substantially parallel to
said wheel and 65 ing meansfurthercomprisingafloatingbushing      130
operatively connected therewith for corotation, said    5
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