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slit into the clamping member; to anchor the end of the flexible strip the
clamping member must The present invention relates generally to the   then
be rotated over an angle of at least 1800. winding of flexible elongate
materials, such as     (iii) the, bore is excentric, so the reel must at
slide fastener stringer tapes, slide fastener    5    least have two bores:
one centrally to receive a chains, surface-type fasteners known as hook-
drive shaft and to rotate about it and a second and-loop fasteners, belts
for garments, and orna-  one for receiving the clamping member. mental
tapes. More particularly, it relates to a    The present invention seeks to
provide a spool spool for winding thereon a flexible elongate     *for
winding thereon a flexible elongate material, material and also to a method
and apparatus for   lo  the spool having structural features which enable
winding a flexible elongate material on such       a leading end of the
elongate material to be held spool.
on the spool without the necessity of tedious and There are known various
winding methods and      time-consuming manual operation. apparatus which
comprise a spool for winding        The present invention further seeks to
provide thereon a flexible elongate material; the spool   75   a method and
apparatus for automatically wind- being in the form of a cylindrical rod
with or    ing a flexible elongate material on such spool. without a flange
at either end thereof. The known   According to a first aspect of the
present spools have a smooth material-bearin'g per-       invention, there
is provided a spool for winding pheral surface and some of them include a
resili-  thereon a flexible elongate material, comprising: ent clip
generally constituted by a leaf spring,   20   a -cylindrical body having
an axial hole com- extending axially of the spool and urged against
municating with an opening and adapted for the peripheral surface to hold a
leading end of    holding a leading end of the flexible elongate the
flexible elongate material.                    material, and a pair of
radially outwardly extend- K...    Winding a flexible elongate material on
such  ing annular flanges at opposite ends of the body known spool needs a
manual operation to hold a   25   whereby' the spool 'body comprises a
hollow leading end of the flexible elongate material     cylindrical body
having an annular peripheral either by an adhesive or by the clip before
the  '  wall defining said axial hole in the centre of the spool is
revolved. This manual operation is tedi-  spool,, the opening is a radial
opening defined in ous and time-consuming, thereby lowering the       said
annular peripheral wall and communicating winding efficiency. Furthermore,
such manual   30   with said axial hole which extends from one end holding
operation can hardly be effected when a    of said spool body, said hole
being adapted to relatively narrow elongate material is to be       receive
means cooperating with said radial open- wound on a spool having opposed
annular end        ing for holding said leading end of the flexible flanges
of a diameter which is considerably large  elongate material and said
radial opening is in relation to the distance between the annular   35
adapted to provide a passage for the holding end flanges. With the known
spool thus con-        means. structed, an automated winding of the
flexible      According to a second aspect of the present elongate material
is difficult to achieve.         invention, there is provided a method of
winding From GB-A-1 040 764 an anchoring device is       a flexible
elongate material method  being known for the releasable anchoring of the
end of   40   characterized by using a spool comprising a a flexible strip
to a holding member. The anchor-  cylindrical body having an axial hole
com- ing device comprises a resilient generally         municating with a
radial opening and adapted cylindrical clamping member having a slit in its
for holding a leading end of the flexible elongate wall that extends from
end to end thereof to    - material, and a pair of radially outwardly
extend- define a pair of lips. The holding member has a   4s   ing annular
flanges at opposite ends of the body bore defined by arcuate surfaces of
different radii  whereby the spool body comprises a hollow that are
connected to form  a radially offset      cylindrical body having an
annular peripheral axially extending shoulder to receive the clamp-   wall
defining said axial hole in the centre of the ing member in frictional
engagement, and a         spool, the radial opening defined in said annular
passage extending transverse to the bore and   50   peripheral, wall and
communicating with said arcuately offset from the shoulder. Said clamp-
axial hole'which extends from one end of said ing and holding members are
arranged such as      spool body, said hole being adapted to receive to
receive one end of a strip fed through the      means cooperating with sAid
radial opening for passage and slit. The inserted strip becomes   '
holding said leading end of the flexible elongate locked between the
members upon a relative   55   material and said radial opening is adapted
to rotation of the members, and a co-operating stop  provide a passage for
the holding means, and assembly comprising the shoulder and one of
further comprising the steps of: rotatably hold- the lips to restrict
rotation of the clamping      ing the spool from its opposite ends by and
member in the reverse direction.                   between a pair of
oppositely disposed first and It is clear that in the case of a spool
according   60   second drive shafts said first drive shaft being to GB-A-1
040 764:                                 provided with means adapted for
holding a lead- (i) a loose clamping member is needed which      ing edge
of said flexible elongate material and must be put manually in a bore.
cooperating with said radial opening; guiding a (ii) the end of the
flexible strip must be put  leading end of the flexible elongate material
to through a slot into the bore and then through a   65   the radial
opening of the spool body to thereby 2  
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to be adhered by said        sheets of drawings in which preferred
structural holding means to the annular peripheral wall of    embodiments
incorporating the principles of the the spool body; and winding the
elongate           present invention are shown byway of illustrative
material on the spool by rotating the first and    example. second drive
shafts.                          5::   Figure 1 is a perspective view, with
parts cut According to one embodiment of the method of     away for
clarity, of a spool embodying the present the invention the holding means
is a vacuum       invention; pump creating a suction force obtained by
having     Figure 2 is an enlarged fragmentary axial cross- in the first
drive shaft an axial suction passage-  sectional view of the spool shown in
Figure 1; way communicating with the axial hole in the   to    Figure 3 is
a perspective view of the spool with spool body; producing a negative
pressure in the   an elongated material wound thereon; axial hole in the
spool body by discharging air      Figure 4 is a view similar to Figure 2,
showing a from the axial hole through the suction passage-   modified
spool; way, thereby creating a suction force acting         Figure 5 is an
enlarged perspective view of around the radial opening in the spool body.
ws   another spool suitable for winding thereon a According to a second
embodiment of the          flexible elongate material of a relatively large
method of the invention the holding means corm-    width; prises at least
one locking needle being supported   Figure 6 is a fragmentary perspective
view of an on a slider which is rotatory within an end of a   apparatus for
winding a flexible elongate material first drive shaft and said needle
being selectively   20   according to the present invention, the apparatus
projectable beyond a peripheral surface of the     employing the spool
shown in Figure 1; annular wall of the spool body through the radial
Figure 7 is an enlarged fragmentary side eleva- opening and whereby the
leading end of the         tional view, partly in cross section, of the
flexible elongate material is locked on the locking  apparatus shown in
Figure 6, the view showing needle when said locking needle projects out-
25   the spool held between a pair of opposed drive wardly beyond the
peripheral surface of the annu-  shafts; lar wall.
Figure 8 is a view similar to Figure 6, illustrating According to a third
aspect of the present      the manner in which a leading end of the
flexible invention, there is provided an apparatus for      elongate
material is held on the spool; winding a flexible elongate material,
comprising:   30  Figure 9 is an enlarged front elevational view a spool
with a cylindrical body having an axial    showing a modified guide means
for guiding the hole communicating with an opening and             leading
end of a flexible elongate material to the adapted for holding a leading
end of the flexible  spool; elongate material, and a pair of radially
outwardly  Figure 10 is a view similar to Figure 6, showing extending
annular flanges at opposite ends of the   35   a modified winding apparatus
according to the body characterized in that the spool body corm-
invention, the apparatus employing the spool prises a hollow cylindrical
body having an annu-   shown in Figure 1; lar peripheral wall defining said
axial hole in the  Figure 11 is an enlarged fragmentary side ele- centre of
the spool, a radial opening defined in   vational view of the apparatus
shown in Figure said annular peripheral wall and communicating    40   10,
the view  illustrating locking needles in with said axial hole which
extends from one end    retracted position; of said spool body, said hole
being adapted to       Figure 12 is a cross-sectional view taken along
receive means cooperating with said radial open-  line XII-XII of Figure
10; ing for holding said leading end of the flexible     Figure 13 is a
view similar to Figure 11, showing elongate material and said radial
opening is   45   the locking needles in locking position; and adapted to
provide a passage for the holding         Figures 14 and 15 are enlarged
schematic cross- means for winding thereon the flexible elongate
sectional views of a modified winding apparatus material; a pair of
oppositely disposed first and  illustrating different operating steps of
resilient second drive' shafts relatively movable toward    locking
needles. and away from each other for releasably holding   50  As shown in
Figure 1, a spool 20 comprises a said spool, said first and second drive
shafts     hollow cylindrical body 21.having an axial hole 22 being
rotatable about their own axes to revolve    extending therethrough, and an
elongate radial said spool, said first drive shaft having at its one
opening 23 defined in an annular peripheral wall end an annular flange
engageable with said one     24 of the spool body 21 and communicating with
end of said spool body, and an extension project-   s5  'the axial hole 22.
The spool body 21 further has, at ing from said annular flange and
receivable in    its opposite ends, a pair of annular flanges 25, 25 said
axial hole in said spool body; and holding    projecting radially outwardly
from the annular means associated with said first drive shaft and
peripheral wall 24, and a pair of annular hubs 26, cooperative with said
radial opening in said spool  26 fitted in the axial hole 22. As shown
Figure 2, body for holding a leading end of the flexible   60   the
elongate radial opening 23 extends axially in elongate material on said
spool body.             the annular peripheral wall 24 with its opposite
Many other advantages and features of the        ends terminating short of
the annular flanges 25. present invention will become manifest to those
The annular flanges 25 serve as an edge-guide versed in the art upon making
reference to the     means for guiding opposite longitudinal edges of
detailed  description  and the accompanying    6s   a flexible elongate
material, for example, a slide 
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tape, while the latter is being  relation to the first drive shaft 37. The
second wound on the spool 20. The annular flanges 25     drive shaft 38 is
coupled with a suitable drive further serves'to prevent the. flexible
elongate  means (not shown) and driven by the latter to material held
thereon from being displaced off    positively rotate in synchronism with
the rotation the spool 20 which would otherwise occurr when    5    of the
first shaft 37 and also to reciprocate toward an axial force is exerted on
the elongate material.  and away from the first drive shaft 37. Alterna-
Figure 4 shows a modified spool 28 which is    tively, the second shaft 38
may be freely rotatably substantially identical with the spool 20 of Figure
journaled on the frame of the apparatus 35. 1, with the exception that one
end of the hollow    The winding apparatus 35 also includes a guide
cylindrical body 21 is closed by a circular bush 29.  to   means 46 for.
guiding the flexible elongate fitted 'in the axial hole 22 in the spool
body '21.  material 36-while the latter is being fed toward the Another
modified spool 30 shown in Figure 5 is  apparatus 35 by means of a suitable
feed means particularly suitable for'use in winding an elon-  (not shown).
The guide means 46 comprises a gate material having a relativley large
width. The  trough-like guide member extending toward the spool 30
comprises an elongate hollow cylindrical   15   spool body 21 in
perpendicular relation to the axis body 31 free of a flange at either end
thereof. The  of the same. The trough-like guide member 46 spool body 31
has an elongate opening 32         includes a pair of opposed sidewalls 47,
47 extending axially in an annular peripheral wall 33  extending along the
length thereof except its one of the spool body 31, the opening 32
communicat-  end portion 48. The one end portion 48 is ing with an axial
hole 34 defined by the annular   20   normally held above the spool body 21
and the peripheral wall 33. The axial hole 34 may be a    other end of
the'guide member 46 is pivoted on blind hole with its one end closed. The
elongate  the frame of the apparatus 35. The end portion 48, opening 32 has
its opposite ends located near the  from which the sidewalls 47,47 are
removed, has opposite ends of the spool body.                  a width
smaller than the distance between the Figure 6 shows an apparatus 35 for
winding a   25   annular flanges 25 of the spool 20 so that the end
flexible elongate material 36, the apparatus 35   portion 48 is receivable
between the flanges 25 employing the spool 20 shown in Figures 1-3.
when the guide member 46 is turned about its The winding apparatus 35
includes a pair of first  pivoted end to move downwardly toward the and
second drive shafts 37, 38 rotatably          spool 20. supported on a
frame (not shown) of the   30        The winding apparatus 35 thus
constructed apparatus 35 in axial alignment with each other, '   operates
as follow. While the spool. 20 is held the first and second drive shaft 37,
38 being     between the first and second shafts 37, 38 in reciprocably
movable toward and away from one     axially. spaced relation thereto, the
first and another in the directions indicated by the arrows  second drive
shafts 37, 38 are'acutated to move A and B.
35   axially in the directions indicated by the arrows A, Thefirst drive
shaft 37 includes at its one end an  A in Figure 6. This movement of the
shafts 37, 38 annular flange 39 and a cylindrical extension 40  causes the
spool 20 to be firmly gripped by and projecting coaxially from the annular
flange 39.  between the first and second shafts 37, 38 with The cylindrical
extension 40 has an outside dia-  the cylindrical extension 40 received in
the axial meter which is slightly smaller than the inside   40   hole 22 in
the spool 20. In this instance, the elastic diameter of the annular hub 26
of the spool 20 so  ring 41 and the elastic disc 45 are forced against
that, as shown in Figure 7, the extension 40 is   the mating hubs 26, 26 to
provide a pair of fluid- receivable in the axial hole 22 of the spool 20
tight seals respectively therebetween. Due to the when the latter is held
by and between the first  friction acting between the elastic ring 41 and
the and second drive shafts 37, 38. An elastic seal-  45   hub 26 and
between the elastic disc 45 and the and-friction ring 41 of soft synthetic
rubber is  hub 26, the spool 20 is rotatable in unison with the fitted
around the cylindrical extension 40 and    first and second drive shafts
37, 38. secured by adhesive bonding to one end face of      Then the vacuum
pump 43 is started to exhaust the annular flange 39. The first drive shaft
37 has  air from the axial hole 22 of the spool 20 through an axial suction
hole or passageway 42 extending   so  the suction passageway 42, thereby
creating a therethrough and having one end or an inlet 42a   partial vacuum
in the axial hole 22. Due to the (Figure 7) adapted to open to the axial
hole 22 in  vacuum thus created, the external atmospheric the spool 20, the
other end of the suction        pressure forces the surrounding air into
the axial passageway 42 being connected to a suitable       hole 20 through
the radial opening 23 of the spool vacuum source such as a vacuum pump 43.
55   20. This airflow also produces a vacuum over an Although not shown,
the other end of the first    outer surface of the annular peripheral wall
24 in drive shaft 37 is connected in driven relation to a  the vicinity of
the radial opening 23. suitable drive means in such a manner that the
Thereafter, the flexible elongate material 36 is first drive shaft 37
effects reciprocating and rotary  fed longitudinally along the guide member
46 motions upon'operation of the drive means.  60  toward-the spool 20. At
the same time,-the guide The second drive shaft 38 includes an enlarged-
member 46 is actuated to turn clockwise in the circular end plate 44
connected at one end        direction indicated by the arrow C in Figure 6
until thereof, and an elastic seal-and-friction disc 45 of  its end portion
48 is disposed immediately above 



soft synthetic rubber secured by adhesive bond-  the annular peripheral
wall 24. of the spool body ing to an end face of the end plate in
confronting   65   21. As the elongate material 36 further advances, 4
k    7              EP 0202 591 B1 its leading end 36a overlies the radial
opening 23  cylindrical extension 58 projecting coaxially from whereupon
the leading end 36a is sucked toward   the flange 57. The cylindrical
extension 58 has an the radial opening 23 and then adhered to the
outside diameter slighly smaller-than the inside outer surface of the
annular peripheral wall 24,  diameter of the hub 26 of the spool 20 s0 that
the due tO the vacuum or negative pressure created in    5    extension 58
is receivable in the axial hole 22 of the vicinity of the radial opening 23
and in the  the spool body 21 as the first and second drive axial hole 22
of- the    l    the first and       shafts 568 38 are moved toward each
other to grip second drive, shafts 37, 38 are driven to rotate the  the
spool 20 therebetween. The first drive shaft 56 spool 20, thereby winding
the elongate material   also includes an elastic friction ring 59 of soft
36 on the ,spool 20. Upon completion of. the.,  to   synthetic rubber.
fitted around the cylindrical winding, the first. and second drive shafts
37, 38  extension 58 and adhered to one end face of the are stopped and a
trailing end 36b {Figure 3) of  annular flange 57. the elongate material 36
thus wound is locked in    As shown in Figure 11, the cylindrical extension
position against unwinding by means of an         58 has a radial recess 60
extending diametrically adhesive tape 49. The first and second drive   1i
therethrough and communicating with a central shafts 37,38 are moved in the
directions indicated  axial hole 61 defined in the first drive shaft 56. An
by the arrows B in Figure 6 to release the spool 20.  auxiliary drive shaft
62 is rotatably received in the At the same time the operation of vacuum
pump     axial hole 61 and coupled at its one end with a 43 is stopped.
Alternatively, the operation of the  suitable drive means (not shown) to
rotate about vacuum  pump 43 may be stopped after first   20  its own axis.
The other end of the auxiliary drive several turns of the elongate material
36 have    shaft 62 has an integral eccentric pin 63 projecting been wound
on the spool 20 with the leading end   into the radial recess 60. A slider
64 is slidably 36 firmly held -on the spool 20.                  received
in the radial recess 60 and includes an Figure 9 shows a modified guide
member 50       oblong hole 65 in which the eccentric pin 63 of the having
a pneumatic means for guiding the lead-   25   auxiliary drive shaft 62 is
movably received, the' ing end 36a of an elongate material 36 to the
oblong hole 65, as shown in Figure 12, extending spool body 21. The guide
means 50 comprises a     perpendicularly to the axis of the radial recess
60. trough-like guide member 51 extending toward      With this
construction, the slider 64 is reciproc- the spool 20 for guiding
therealong a flexible    ably movable in response to the rotation of the
elongate material 36, and an air nozzle 52 dies-  30   auxiliary drive
shaft 62. posed immediately below a forward-end 51a of        The slider 64
also includes a plurality of locking the guide member 51. The air nozzle 52
produces   needles 66 projecting from one of the opposite a stream of air
extending forwardly from the      end faces of the slider 64 and disposed
along the forward end 51 a of the guide member 51 so that a  axis of the
cylindrical extension 58. The end faces leading end 36a of the elongate
material 36 is   35   of the slider 64 are arcuate and have the same
supported on the thus produced airstream. The     radius of curvature as a
peripheral surface of the guide member 51 pis pivoted at its rear end and
cylindrical extension 58. The slider 64 has a height pivotably movable
between an upper position       (the distance between tip ends of the
locking indicated by'the solid lines in Figure 9 and a lower  needles 66
and the vertex of the other arcuate end position indicated by the phantom
lines in the   40   face of the slider 64) which is substantially the same
figure. While the guide member 51 is held in  same as or slightly smaller
than the distance of its lower position, the leading end 36a of the    the
cylindrical extension 58. The eccentricity of elongate material 36 is
guided to the annular     the eccentric pin 63, i.e. the distance between
the peripheral wall 24 of the spool body 21 by means  center of the
eccentric pin 63 and the axis of the of the airstream ejected from the air
nozzle 52.   45   auxiliary drive shaft 62 is so set as to enable the The
leading end 36 thus guided is then adhered to  slider 64 to move
reciprocate between a retracted the peripheral wall 24 due to a vacuum
created in  position shown in Figures II and 12 in which the the axial hole
22 of the spool body'21. 'slider 64 including its locking needles 66 is
fully A modified winding apparatus 55 shown in        received in the
radial recess 60 with the lower Figure 10 is substantially identical with
the   50   arcuate end face extending in flush with the apparatus 35 shown
in Figure 6 with the excep-    peripheral surface of the cylindrical
extension 58, tion that in place of the pneumatic holding means  and a
locking position shown in Figure 13 in of the apparatus 35, the apparatus
55 includes a  which the locking needles 66 project outwardly mechanical
holding means for holding the lead-    from an upper-end 63 of the radial
recess 60 with ing end of a flexible elongate material, the   so   the
upper arcuate end face of the slider 64 mechanical holding means being
associated with    extending in flush with the peripheral surface of a
first drive shaft 56. Other structural components  the cylindrical
extension 58. In the locking posi- are identical with those of the
apparatus 35 so   tion shown in Figure 13, the locking needles 66 that they
are indicated by the same reference     also project through the radial
opening 23 out- numerals as those of the apparatus 35.       60   wardly
beyond the peripheral surface of the annu- The first drive shaft 56 is
rotatably mounted on  lar wall 24 of the spool body 21. 



a frame (not shown) of the apparatus. 55 and        The winding apparatus
55 also includes a coupled with a suitable drive means for rotary
presser pad 68 disposed in registry with the and reciprocating motions. The
first shaft 56    locking needles 66 and reciprocably movable includes at
its one end an annular flange 57 and a   65   toward and away from the
latter to force the 5    pi: 9              EP 0 202 591  B1
10 leading end 36a of the flexible elongate material  through the radial
opening 23 in the annular wall 36into interlocking engagement with the
locking  24, and the retracted position of Figure 15 in needles 36 while
the latter is held in the locking  which the locking needles 73 are
resiliently >   position of Figure 13.                             deformed
along an inner peripheral surface of the The winding apparatus 55 operates
as follows.   5    hollow main drive shaft 70. The spool 20 is
disposed-between the first and second drive shafts 56, 38 with its radial
opening  Claims 23 held in axial alignment with the locking needles 66 on
the first shaft 56. .In this instance,  1. A spool (20) for winding thereon
a flexible the locking needles 66 are fully retracted in the   to
elongate material (36) comprising a cylindrical radial recess 60 in the
cylindrical-extension 58 of  body (21) having an axial hole (22)
communicat- the first drive shaft 56. Then the first and second  ing with
an opening (23) and adapted for holding drive shafts 56, 38 are moved
toward each other    a leading end (36a) of the flexible elongate to firmly
grip the spool 20 therebetween, as       material, and a pair of radially
outwardly extend- shown in Figure 11 in which the locking needles   Us  ing
annular flanges (25) at opposite ends of the 66 are disposed in registry
with the radial opening  body, characterized in that the spool body com- 23
in the spool body 21. The auxiliary drive shaft  prises a hollow
cylindrical body (21) having an 62 is turned through an angle of 1800 to
move the  annular peripheral wall (24) defining said axial slider 64 in its
upper locking position where the  hole (22) in the centre of the spool, the
opening is locking needles 66 project outwardly from the   20   a radial
opening (23) defined in said annular radial opening 23 of the spool 20.
peripheral wall (24) and communicating with said Subsequently, an elongate
material 36 is fed     axial hole (22) which extends from one end of said
alongtheguide member47(Figure 10)towardthe         spool body (21), said
hole (22) being adapted to ,>  spool 20. In synchronism therewith, the
guide      receive means cooperating with said radial open- member 47 is
actuated to turn in the direction   25   ing (23) for holding said leading
end (36a) of the indicated by the arrow C so that a leading end 36a
flexible elongate material (36) and said radial of the elongate material 36
is guided by the end   opening (23) is adapted to provide a passage for
portion 48 of the guide member 46 to extend over  the holding means. the
radial opening 23 of the spool 20. Then the     2. A spool according to
claim 1, said radial pressure pad 68 is actuated to move downwardly   30
opening (23) extending axially in said annular toward the locking needles
66,thereby locking the  peripheral wall (24) and having opposite ends
leading end 36a of the elongate material 36 on the  terminating short of
said annular flanges (25). locking needles 66. The first and second drive
3. A spool according to claim 1, said axial hole shafts 56, 38 are driven
to rotate the spool 20,  (22) extending through said spool body (21).
thereby winding the elongate material 36 on the   35  4. A spool according
to claim 1, said axial hole spool 20.. After the elongate material 36 has
fully  (22) terminating short of the other end of said been wound on the
spool 20, the auxiliary drive    spool body (21). shaft 62 is turned
through an angle of 1800 to      5. A method of winding a flexible elongate
retract the locking needles 66 into the radial     material (36) on a spool
the method being charac- recess 60 in the cylindrical extension 58; Then
the   40   terized by using a spool comprising a cylindrical first and
second drive shafts 56, 38 are moved     body (21) having an axial hole
(22) communicat- away from each other to release the spool 20. It is  ing
with a radial opening (23) and adapted for possible to move the locking
needles 66 to its     holding a leading end (36a) of the flexible elon-
retracted position after first several turns of the  gate material, and a
pair of radially outwardly elongate material 36 have been wound on the   45
extending annular flanges (25) atiopposite ends of spool 20.
-                  the body whereby the spool body comprises a Figures 14
and 15 shows a modified locking       hollow cylindrical body (21) having
an annular mechanism for releasably locking the leading end   peripheral
wall (24) defining said axial hole (22) in 36a of a flexible elongate
material 36. The locking  the centre of the spool, the radial opening (23)
mechanism comprises a hollow cylindrical main   50   defined in said
annular peripheral wall (24) and drive shaft 70 having an end portion
receivable in  communicating with said axial hole (22) which the axial hole
of the spool 20, and an auxiliary   extends from one end of said spool body
(21), drive shaft 71 rotatably received in the hollow    said hole (22)
being adapfed to receive means cylindrical main drive shaft 70 in
concentric rela-  cooperating with said radial opening (23) for tion
therewith. The auxiliary drive shaft 71   55   holding said leading end
(36a) of the flexible supports thereon an eccentric-disc 72 carrying, on
elongate material (36) and said radial opening its peripheral surface, a
row of resilient locking  (23) is adapted to provide a passage for the
needles 73 (only one shown). In response to the   holding means, and
further comprising the steps 



rotary motion of the auxiliary drive shaft 71 and  of: rotatably holding
the spool (20) from its hence of the eccentric disc 72,-the resilient
locking   60   opposite ends by and between a pair of oppo- needles 73 move
between the locking position of   sitely disposed first and second drive
shafts (37, Figure 14 in which the needles 73 project out-    38) said
first drive shaft being provided with wardly beyond the outer periphery of
the annular   means adapted for holding a leading edge (36a) wall 24 of the
spool body 21, through an elongate  of said flexible elongate material and
cooperating radial recess 74 in the main drive shaft 70 and   65   with
said radial opening (23); guiding a leading 6    * C   L   M   S * 9
EP  0 202 591  Bi                   10 leading end 36a of the flexible
elongate material   through the radial opening 23 in the annular wall 36
into interlocking engagement with the locking    24, and the retracted
position of Figure 15 in needles 36 while the latter is held in the locking
which the locking needles 73 are resiliently position of Figure 13.
deformed along an inner peripheral surface of the The winding apparatus 55
operates as follows.    5    hollow main drive shaft 70. The spool 20 is
disposed between the first and second drive shafts 56, 38 with its radial
opening  Claims 23 held in axial alignment with the locking needles 66 on
the first shaft 56. In this instance,   1. A spool (20) for winding thereon
a flexible the locking needles 66 are fully retracted in the    to
elongate material (36) comprising a cylindrical radial recess 60 in the
cylindrical extension 58 of  body (21) having an axial hole (22)
communicat- the first drive shaft 56. Then the first and second  ing with
an opening (23) and adapted for holding drive shafts 56, 38 are moved
toward each other     a leading end (36a) of the flexible elongate to
firmly grip the spool 20 therebetween, as         material, and a pair of
radially outwardly extend- shown in Figure 11 in which the locking needles
15   ing annular flanges (25) at opposite ends of the 66 are disposed in
registry with the radial opening  body, characterized in that the spool
body com- 23 in the spool body 21. The auxiliary drive shaft   prises a
hollow cylindrical body (21) having an 62 is turned through an angle of
1800 to move the    annular peripheral wall (24) defining said axial slider
64 -in its upper locking position where the   hole (22) in the centre of
the spool, the opening is locking needles 66 project outwardly from the
20   a radial opening (23) defined in said annular radial opening 23 of the
spool 20.                   peripheral wall (24) and communicating with
said Subsequently, an elongate material 36 is fed       axial hole (22)
which extends from one end of said along the guide member 47 (Figure 10)
toward the     spool body (21), said hole (22) being adapted to spool 20.
In synchronism therewith, the guide        receive means cooperating with
said radial open- member 47 is actuated to turn in the direction    26
ing (23) for holding said leading end (36a) of the indicated by the arrow C
so that a leading end 36a  flexible elongate material (36) and said radial
of the elongate material 36 is guided by the end     opening (23) is
adapted to provide a passage for portion 48 of the guide member 46 to
extend over     the holding means. the radial opening 23 of the spool 20.
Then the       2. A spool according to claim 1, said radial pressure pad 68
is actuated to move downwardly   30   opening (23) extending axially in
said annular toward the locking needles 66, thereby locking the
peripheral wall (24) and having opposite ends leading end 36a of the
elongate material 36 on the  terminating short of said annular flanges
(25). locking needles 66. The first and second drive        3. A spool
according to claim 1, said axial hole shafts 56, 38 are driven to rotate
the spool 20,     (22) extending through said spool body (21). thereby
winding the elongate material 36 on the    35  4. A spool according to
claim 1, said axial hole spool 20. After the elongate material 36 has fully
(22) terminating short of the other end of said been wound on the spool 20,
the auxiliary drive      spool body (21). shaft 62 is turned through an
angle of 180 to        5. A method of winding a flexible elongate retract
the locking needles 66 into the radial       material (36) on a spool the
method being charac- recess 60 in the cylindrical extension 58. Then the
40   terized by using a spool comprising a cylindrical first and second
drive shafts 56, 38 are moved       body (21) having an axial hole (22)
communicat- away from each other to release the spool 20. It is  ing with a
radial opening (23) and adapted for possible to move the locking needles 66
to its       holding a leading end (36a) of the flexible elon- retracted
position after first several turns of the  gate material, and a pair of
radially outwardly elongate material 36 have been wound on the    45
extending annularflanges (25) atopposite endsof spool 20.
the body whereby the spool body comprises a Figures 14 and 15 shows a
modified locking         hollow cylindrical body (21) having an annular
mechanism for releasably locking the leading end     peripheral wall (24)
defining said axial hole (22) in 36a of a flexible elongate material 36.
The locking  the centre of the spool, the radial opening (23) mechanism
comprises a hollow cylindrical main   so   defined in said annular
peripheral wall (24) and drive shaft 70 having an end portion receivable in
communicating with said axial hole (22) which the axial hole of the spool
20, and an auxiliary     extends from one end of said spool body (21),
drive shaft 71 rotatably received in the hollow      said hole (22) being
adapted to receive means cylindrical main drive shaft 70 in concentric
rela-  cooperating with said radial opening (23) for tion therewith. The
auxiliary drive shaft 71   65   holding said leading end (36a) of the
flexible 



supports thereon an eccentric disc 72 carrying, on   elongate material (36)
and said radial opening its peripheral surface, a row of resilient locking
(23) is adapted to provide a passage for the needles 73 (only one shown).
In response to the      holding means, and further comprising the steps
rotary motion of the auxiliary drive shaft 71 and   of: rotatably holding
the spool (20) from  its hence of the eccentric disc 72, the resilient
locking    60   opposite ends by and between a pair of oppo- needles 73
move between the locking position of      sitely disposed first and second
drive shafts (37, Figure 14 in which the needles 73 project out-      38)
said first drive shaft being provided with wardly beyond the outer
periphery of the annular     means adapted for holding a leading edge (36a)
wall 24 of the spool body 21, through an elongate    of said flexible
elongate material and cooperating radial recess 74 in the main drive shaft
70 and    65   with said radial opening (23); guiding a leading 6    * C
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(36a) of the flexible elongate material (36) to  revolve said spool (20),
said first drive shaft (37; the radial opening (23) of the spool body (21)
to    56; 70) having at its one end an annular flange thereby cause the
leading end (36a) to be adhered    (39; 59) engageable with said one end
of. said by said holding means to the annular peripheral      spool body
(21). and an extension (40; 58) project- wall (24) of the spool body (21);
and winding the    5    ing from said annular flange (39; 59) and receiv-
elongate material (36) on the spool (20) by rotat-   able in said axial
hole (22) in said spool body (21); ing theJfirst and second drive shafts
(37,'38; 56;   and holding means (43; 62-66; 71-73) asso- 70).
ciated with said first drive shaft (37; 56; 70) and -6. A rmethod according
to claim 5 wherein the      cooperative with-said radial opening (23) in
said holding means is a vacuum pump (43) creating a    io   spool body (21)
for holding a leading end (36a) of suction force-obtained by having in the
first drive  the flexible elongate material (36) on said spool shaft (37)
an axial suction passageway (42) corm-    body (21). municating with the
axial hole (22) in the spool       11. An apparatus according to claim 10,
said body (21); producing a negative pressure in the      first drive shaft
(37) including an axial suction axial hole (22) in the spool body (21) by
discharg-   is   passageway (42) having one end (42a) com- ing air from the
axial hole (22) through the suction  municative withsaid axial hole (22) in
said spool passageway (42), thereby creating a suction force    body (21),
said holding means comprising a acting around the radial opening (23) in
the spool   vacuum source (43) connected to the other end of body (21).
.    .                    . said suction passageway (42) for producing a 7.
A method according to claim 6, said negative-   20    negative pressure in
said axial hole (22), thereby pressure producing step terminating after
first      creating a suction force acting around said radial several turns
of the elongated material (36) have    opening (23). been wound on the
spool (20).                          12. An apparatus according to claim
11, said 8. A method according to claim 5 wherein the       first drive
shaft (37) further including an elastic holding means comprises at least
one locking    25   seal-and-friction ring (41) disposed around. said
needle (66; 73) being supported on a slider (64)     extension  (40)  and
sealingly  frictionally which is rotatory within an end (58) of a first
drive  engageable with said one end of said spool body shaft (56, 70) and
said needle being selectively     (21). projectable beyond a peripheral
surface of the         13. An apparatus according to claim 10, said annular
wall (24) of the spool body (21) through    30   extension (58) of said
first drive shaft (56; 70) the radial opening (23) and whereby the leading
having a radial recess (60; 74) disposed in registry end (36a) of the
flexible elongate material (36) is  with said radial opening (23). in said
spool body locked .on the locking needle (66; 73) when said     (21) said
first drive shaft (56; 70) further including locking needle projects
outwardly beyond the         an axial hole (61) communicating at its one
end peripheral surface of the annular wall (24).   35   with said radial
recess (60; 74), said holding 9. A method according to claim 8, said
locking      means comprising an auxiliary drive shaft (62; 71) step
terminating after first several turns of the    rotatably received in said
axial hole (61) in said elongate material (36) have been wound on the
first drive shaft (56; 70), at least one locking spool'(20).
needle (66, 73) operatively connected with said 10. An apparatus for
winding a flexible elongate   40o  auxiliary drive shaft (56; 70) and
selectively pro- material, comprising: a spool (20) with a cylindri-
jectable beyond an outer peripheral surface of cal body (21) having an
axial hole (22) corn-        said annular peripheral wall (24), through
said municating with an opening (23) and adapted for      radial recess
(60; 74) in said extension (58) and holding a leading end (36a) of the
flexible elon-    through said radial opening (23) in said spool gate
material, and a pair of radially outwardly   as   body (21), and a presser
pad (68) disposed in extending annular flanges at opposite ends of the
registry with said radial opening (23) in said spool body (25)
characterized in that the spool body       body (21) and reciprocably
movable toward said comprises a hollow cylindrical body (21) having
spool.body (21) to force the leading end (36a) of an-annular peripheral
wall (24) defining said axial  the elongate material (36) into locking
engage- hole (22) in the centre of the spool, a radial   50    ment with
said locking needle (66; 73) when the opening (23) defined in said annular
peripheral      latter projects beyond said outer peripheral sur- wall (24)
and communicating with said axial hole     face of said annular wall (22). 



(22) which extends from one end of said spool          14. An apparatus
according to claim .13, said body (21), said hole (22) being adapted to
receive   radial recess (60) extending diametrically through means
cooperating with said radial opening (23)   55   said extension (58), said
holding means further for holding said leading end (36a) of the flexible
including a slider (64) slidably received in said elongate material (36)
and said radial opening       radial recess (60), said slider having
opposite end (23) is adapted to provide a passage for the         faces
facing to the opposite ends of said radial holding means for winding
thereon the flexible       recess (60), and an oblong hole (65) extending
elongate material (36); a pair :of oppositely dis-   60   perpendicular to
the axis of said radial recess (60), posed first and second drive shafts
(37,38; 56,38;   said locking needle (66) being disposed on one of 70, 38)
relatively movable toward and away from      said end faces of said slider
(64), said auxiliary each other for releasably holding said spool (20),
drive shaft (56) having an eccentric pin (63) said first and second drive
shafts (37, 38; 56, 38;  movably received in said oblong hole (65). 70, 38)
being rotatable about their own axes to   65   15. An apparatus according
to claim 14, said 7    13              EP 0202591  B1                    14
first drive shaft (56) further including an elastic  radiale  Offnung  (23)
in  der ringf6rmigen 'friction ring (59) disposed around said extension
Umfangswand (24) axial erstreckt und gegen- (58) and frictionally
engageable with said one end    .    uberliegende Enden hat, die kurz vor
den ringf6r- of said spool body (21).                          migen
Flanschen (25) enden. 16. An apparatus according to claim 14, said    5  3.
Spule nach Anspruch 1, wobei sich die axiale extension (58). having a
cylindrical shape, said  Bohrung (22) durch den Spulenkorper (21) end faces
of said slider (64) being arcuate and   erstreckt. having the said radius
of curvature as a peripheral  4. Spule nach Anspruch 1, wobei die. axiale
surface of said cylindrical extension (58).        Bohrung (22) kurz vor
dern anderen Ende des 17. An apparatus according to claim 13, said   to
Spulenkorpers (21) endet. auxiliary drive shaft (71) including an
eccentric:.  5. Verfahren zurn Aufwickeln von langgestreck- disc (72)
movably disposed in said axial hole in  tem biegsamen Material (36) auf
eine Spule, said first drive shaft (70), said locking needle (73)
gekennzeichnet durch die Verwendung einer being resilient and disposed on a
peripheral      Spule mit einem zylindrischen Korper (21), der surface of
said eccentric disc (72).  '5   eine mit einer radialen, Offnung (23) in
Verbin- 18. An apparatus according to claim 10, further  .dung stehende und
zum Festhalten eines vorde- including means (46; 50) for guiding the
elongate  ren Endes (36a) des langgestreckten biegsamen material (36) to
said annular wall (24) of said    Materials geeignete axiale Bohrung (22)
aufweist, spool body (21).                                   und mit zwei
ringformigen Flanschen (25), die 19. An apparatus according to. claim 18,
said   20   sich an gegenuberliegenden Enden des Korpers guide means
comprising a pivotable trough-like     radial nach augen' erstrecken, wobei
der Spulen- guide member (46,.51) having a forward end         k6rper einen
hohlen zylindrischen Korper (21) portion (48) movable toward and away from
said     umfaSt, der'eine die besagte axiale Bohrung (22) annular wall (24)
of said spool body (21), in     im Zentrum der Spule begrenzende
ringformige response to the angular movement of said guide   25
Umfa.ngswand (24) aufweist, wobei die in dieser member (51). -ringformigen
Umfangswand (24) ausgebildete 20. An apparatus according to claim 18, said
radiale Offnung (23) mit der axialen Bohrung (22) guide means (50)
comprising a .pivotable trough-  in Verbindung steht, die sich von einem
Ende des like guide member (51) having a forward end        Spulenkorpers
(21) erstreckt,.wobei diese Boh- portion (51 a) movable toward and away
from said   30   rung (22) zur Aufnahme von Mitteln. geeignet. ist, annular
wall (24) of said spool body (21), in      die mit der radialen Offnung
(23) zusammenwir- response to the angular movement of said guide     ken,
um das vordere Ende (36a) des langgestreck- member (51), and an air nozzle
(52) disposed    . ten biegsamen Materials (36) festzuhalten und -
immediately below said end portion (51a) of said.  .  wobei die radiale
Offhung (23) geeignet ist, einen guide member {51) for producing a stream
of air  35   Kanal fur die Haltemittel zu bilden, und ferner extending
forwardly from said forward end por-     umfassend die Schritte: drehbares
Halten der tion (51a) of said guide member (51).              Spule (20) an
ihren gegenuberliegenden Enden mit und zwischen zwei gegenuberliegend ange-
Patentansprfiche                                   ordneten ersten und
zweiten Antriebswellen (37, *40   38), wobei die erste Antriebswelle mit
Mitteln 1. Spule (20) zum Aufwickeln von langgestreck-   versehen ist, die
geeignet sind, ein vorderes Ende tern biegsamen Material (36), umfassend
einen      (36a) des langgestreckten biegsamen Materials zylindrischen
Korper (21) mit einer axialen Boh-  festzuhalten und die mit der radialen
Offnung (23) rung (22), die mit einer Offnung (23) in Verbin-
zusammenwirken; Zufflhren  eines vorderen dung steht und geeignet ist, ein
vorderes Ende   45   Endes (36a) des langgestreckten biegsamen (36) des
langgestreckten biegsamen Materials       Materials (36) zu der radialen
Offnung (23) des festzuhalten, und zwei an gegeniberliegenden
Spulenkorpers (21), damit das vordere Ende (36a) Enden des Korpers
angeordnete, sich radial nach   von den Haltemittein an der ringformigen
aul~en erstreckende ringf6rmige Flansche (25),     Umfangswand (24) des
Spulenkorpers (21) gehal- dadurch gekennzeichnet, dal3 der Spulenk8rper
5o   ten wird; und Aufwickeln des langgestreckten 



einen hohlen zylindrischen Korper (21) umfaSt,     Materials (36) auf die
Spule (20) durch Verdrehen der eine ringformige Umfangswand (24). hat, die
der ersten und zweiten Antriebswelle (37, 38; 56; im Zentrum der Spule die
besagte axiale Bohrung    70). (22) begrenzt, wobei die Offnung eine
radiale       6. Verfahren nach Anspruch 5, wobei die Halte- Offnung (23)
ist, die ' in der ringfbrmigen   ss   mittel aus. einer Saugpumpe (43)
bestehen, die Umfangswand (24) ausgebildet ist und mit der       eine
Saugwirkung ausubt, indem  die ersten axialen Bohrung (22) in Verbindung
steht, die sich  Antriebswelle (37) eine mit der axialen Bohrung von einem
Ende des Spulenkorpers (21) erstreckt,  (22) des Spulenkorpers (21) in
Verbindung ste- wobel diese Bohrung (22) geeignet ist, Mittel      henden
Saugkanal (42) hat; Erzeugen eines aufzunehmen, die mit der radialen
Offnung (23)   60   Unterdruckes in der axialen Bohrung (22) des
zusammenwirken, um dasvordere Ende (36a) des       Spulenkbrpers (21) durch
Ableiten von Luft aus langgestreckten biegsamen Materials (36) festzu-.
der axialen Bohrung (22) durch den Saugkanal halten, und wobei die radiale
lffnung (23) geeig-  (42), wodurch im Bereich der radialen lffnung net ist,
einen Kanal fur die Haltemittel zu bilden.  (23) des Spulenkorpers (21)
eine Saugkraft 2. Spule. .nach Anspruch 1, wobei sich die   a5   geschaffen
wird. 8    V                  '--
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die Erzeu-     11. Vorrichtung nach Anspruch 10, wobel die gung eines
Unterdruckes beendet wird, nachdem      erste Antriebswelle (37) einen
axialen Saugkanal einige Windungen des'langgestreclkten Materials   (42)
enthalt, dessen eines Ende (42a) mit der (36) auf die Spule (20)
aufgewickelt wurden.       axialen Bohrung (22) des Spulenkorpers (21) ver-
8. Verfahren nach Anspruch 5, wobei die Halte-    5    bindbar ist, wobei
die Haltemittel eine Unterdruck- mittel mindestens eine Sperrnadel (66; 73)
umfas-'  quelle (43) umfassen, die mit dem anderen Ende sen, die auf einem
in einem Ende (58) einer ersten  des Saugkanals (42) verbunden ist, um in
der Antriebswelle (56, 70) drehbaren Schlitten (64)    axialen Bahrung (22)
einen Unterdruck zu erzeu- abgestutzt ist, wobei diese Nadel wahlweise
durch  gen und dadurch eine im Bereich der radialen die- radiale 1ffnung
(23) uber eine Umfangsflache   to   Offnung (23) wirksame Saugkraft zu
schaffen. der ringformigen Wand (24) des Spulenkorpers         12.
Vorrichtung nach Anspruch 11, wobei die (21) hinausragen kann,.wodurch
dasvordere Ende     erste Antriebswelle (37) ferner einen biegsamen (36a)
des langgestreckten biegsamen Materials      Dichtungs- und Reibring (41)
aufweist, der die (36) auf der Sperrnadel (66; 73) festgelegt wird,
VerlIngerung (40) umgibt und mit dem besagten wenn diese Sperrnadel uber
die AuBere Umfangs-   15   einen Ende des Spulenkorpers (21) dicht und
flache der ringformigen Wand (24) nach augen       reibschlussig in
Eingriff bringbar ist. hinausragt.
13. Vorrichtung nach Anspruch 10, wobei die 9. Verfahren nach Anspruch 8,
wobei dieser       Verlingerung (58) der ersten Antriebswelle (56;
Festlegungsschritt beendet wird, nachdem einige    70) eine radiale
Ausnehmung (60; 74) hat, die mit Windungen des langgestreckten Materials
(36) auf   20   der radialen Offnung (23) des Spulenkorpers (21) die Spule
(20) aufgewickelt wurden.               fluchtet, wobei die erste
Antriebswelle (56; 70) 10. Vorrichtung zum Aufwickeln eines langge-
femer eine axiale Bohrung (61) hat, die an ihrem streckten biegsamen
Materials, umfassend eine      einen Ende mit der radialen Ausnehmung (60;
74) Spule(20) miteinemzylindrischen Korper(21),der    in Verbindung steht,
wobei die Haltemittel eine eine mit einer Offnung (23) in Verbindung ste-
25   Hilfsantriebswelle (62; 71) umfassen, die in der hende und zum
Festhalten eines vorderen Endes      axialen Bohrung (61) der ersten
Antriebswelle (56; (36a) des langgestreckten biegsamen Materials      70)
drehbar gelagert ist, wobei mindestens eine geeignete axiale Bohrung (22)
und an gegenOber-    Sperrnadel (66; 73) mit dieser Hilfsantriebswelle
liegenden Enden des K6rpers radial nach aul3en     (56;
70)gekuppeltundwahlweisedurch die radial. ragende ringformige Flansche (25)
aufweist,  30   Ausnehmung (60; 74) der Verlangerung (58) und dadurch
gekennzeichnet, daB der Spulenkorper   -durch die radiale tffnung (23) des
Spulenkorpers einen hohlen zylindrischen Korper (21) umfa~t,    (21)
hindurch uber die augere Umfangsflache der der eine die axiale Bohrung (22)
im Zentrum der    ringformigen Umfangswand (24) hinausragen Spule
begrenzende ringformige Umfangswand          kann, und ein Andruckpolster
(68) umfassen, das (24), eine in der ringformigen Umfangswand (24)   35
mit der radialen Offnung (23) des Spulenkorpers ausgebildete und mit der
axialen Bohrung (22), die  (21) fluchtet und gegenuber dem Spulenkorper
sich von einem Ende des Spulenk6rpers (21)        (21) hin- und
herbeweglich ist, umr das vordere erstreckt, in Verbindung stehende radiale
tffnung  Ende (36a) des langgestreckten Materials (36) mit (23) aufweist,
.wobei diese Bohrung (22) zur Auf-  der Sperrnadel (66; 73) in
Sperreingriffzu bringen, nahme von Mitteln geeignet ist, die mit der   40
wenn diese uber die au~ere Umfangsflache der radialen tffnung (23)
zusammenwirken, umr das      ringformigen Wand (24) hinausragt. vordere
Ende (36a) des langgestreckten biegsa-       14. Vorrichtung nach' Anspruch
13, wobei sich men Materials (36) festzuhalten und wobei die      die
radiale Ausnehmung (60) diametral durch die radiale Offnung (23) geeignet
ist, einen Kanal fOr  Verlangerung (58) .erstreckt, wobei die Haltemittel
die Haltemittel zu bilden, um darauf das langge-   45   ferner einen
Schlitten (64) umfassen, der in diese streckte biegsame Material (36)
aufzuwickeln; daB  radiale Ausnehmung (60) verschiebbar eingreift, zwei
einander gegenuberliegende erste und          wobei der- Schlitten
gegenuberliegende Endfla- 



zweite Antriebswellen (37, 38; 56, 38; 70, 38)     chen hat, die den
gegenuberliegenden Enden der abstandsverariderlich angeordnet sind, um die
radialen Ausnehmung (60) zugekehrt sind, und ein Spule420)
l6sbarfestzuhalten, wobei die erste und   50   Langloch (65) hat, das sich
rechtwinklig zur Achse zweite Antriebswelle (37, 38; 56, 38; 70, 38) zum
der radialen Ausnehmung (60) erstreckt, wobei die Verdrehen der Spule (20)
um ihre Eigenachse        Sperrnadel (66) an einer der Endflachen des
verdrehbar sind, wobei die erste Antriebswelle     Schlittens (64)
angeordnet ist und die Hilfsan- (37; 56; 70) an ihrem einen Ends einen
Ringflansch  triebswelle (56) einen in das Langloch (65) beweg- (39; 59)
hat, der mit dem besagten einen Ende des   55   lich eingreifenden
Exzenterzapfen (63) hat. Spulenkorpers (21) in Eingriff bringbar ist, und
15. Vorrichtung nach Anspruch 14, wobei die eine Verlangerung (40; 58) hat,
die von dem        erste Antriebswelle (56) ferner einen beigsamen
Ringflansch (39; 59) vorsteht und in die axiale    Reibring (59) aufweist,
der auf der Verlangerung Bohrung (22) des Spulenkorpers (21) einfuhrbar
(58) angeordnet und mit dem besagten einen Ende ist; und dal der ersten
Antriebswelle (37' 56; 70)   60   des Spulenkorpers (21) reibschlussig in
.Eingriff. Haltemittel (43;.62-66; 71-73) zugeordnet sind,  ..bringbar ist.
die mit der radialen Offnung (23) des Spulenkor-     16. Vorrichtung nach
Anspruch 14, wobei die ' pers (21) zusammenwirken, um ein vorderes Ende
Verlangerung (58) zylindrisch ist und wobei die (36a). des langgestreckten
biegsamen Materials     Endflachen des Schlittens (64) bogenformig sind
(36) auf dem Spulenkorper (21) festzuhalten.  65   und den gleichen
Krummungsradius wie die 9    * C   L   M   5 17              EP  0202591
BI                     18 Urnfangsflache der zylindrischen Verlangerung
4. Bobine. selon la revendication 1, ledit trou 158) haben.
axial (22) se terminant a faible distance de l'autre 17. Vorrichtung nach
Anspruch 13, wobei die       extr6mite dudit corps de bobine (21).
Hilfsantriebswelle (71) esne Exzenterscheibe (72)     5. Proced6 pour
enrouler un materiau allonge aufweist, die in der Axialbohrung der ersten
5    flexible (36) sur une bobine, le proc6de etant Antriebswelle (70)
beweglich angeordnet ist,        caract6rise par l'utilisation d'une bobine
compor- wobel die Sperrnadel (73) biegsam und auf einer     tant un corps
cylindrique (21) ayant un trou axial Umfangsflache der Exzenterscheibe (72)
ange-        (22) communiquant avec une ouverture radiale ordnet ist.
(?3) et adapte pour maintenir une extremit6 avant 18. Vorrichtung nach
Anspruch 10, femer umfas-   10   (36a) du materiau allong6 flexible, et une
paire de send Mittel (46; 50) zum Zufuhren deg langge-       flasques (25)
annulaires s'6tendant radialement *streckten Materials (36) zu der
ringformigen Wand   vers l'exterieur aux extremites opposees du corps, (24)
des Spulenk6rpers (21).                        dans lequel le corps de
bobine comporte un corps 19. Vorrichtung nach Anspruch 18, wobei die
(21) cylindrique creux ayant une paroi (24) peri- Fuhrungsmittel ein
schwenkbares rinnenartiges   7s   pherique annulaire d6finissant ledit trou
axial (22) F0hrungsteil (46, 51) umfassen, dessen vorderer     au centre de
la bobine, l'ouverture radiale (23) Endbereich (48) entsprechend der
Schwenkbewe-       d6finie dans laditeparoi (24) p6ripherique annu- gung
des Fuhrungsteils (51) zu der ringfdrmigen     laireet communiquant avec
ledittrou axial (22) qui Wand (24) des Spulenkorpers (21) hin und von
s'6tend depuis une extremit6 dudit corps de dieser weg bewegbar ist.
20   bobine (21), ledit trou (22) etant adapte pour 20. Vorrichtung nach
Anspruch 18, wobei die        recevoir des moyens coop6rant avec ladite
ouver- Fuhrungsmittel (50) ein schwenkbares rinnenarti-    ture radiale
(23) pour maintenir ladite extr6mit6 ges Fuhrungsteil (51) umfassen, dessen
vorderer     avant (36a) du mat6riau allong6 flexible (36) et en Endbereich
(51a) entsprechend der Schwenkbe-        ce que ladite ouverture fadiale
(23) est adaptde wegung des Fqhrungsteils (51) zu der ringformi-   25
pour procurer un passage pour les moyens de gen Wand (24) des Spulenkorpers
(21) hin und von     maintien, et comportant de plus les 6tapes sui- dieser
weg bewegbar ist, und der eine Luftduse      vantes: maintien de facon a ce
qu'elle puisse (52) aufweist, die unmittelbar unter dem Endbe-     tourner
de la bobine (20) par ses extr6mit6s reich (Mal des Fuhrungsteils (51)
angeordnet ist,   oppos6es au moyen d'une paire de premier et um einen
Luftstrom zu erzeugen, der von diesem    30   deuxieme arbres
d'entratnement (37,38) dispos6s vorderen Endbereich (51a) des Fuhrungsteils
(51)     de fagon opposee et entre ceux-ci, ledit premier nach vorne
gerichtet ist.                           arbre d'entratnement 6tant muni de
moyens adaptes pour maintenir un bord avant (36a) dudit Revendications
materiau allonge flexible et cooperant avec ladite 35   ouverture radiale
(23); guidage d'une extrdmitN 1. Bobine (20) pour enrouler sur celle-ci un
avant (36a) du mat6riau allong6 flexible (36) vers mat6riau allong6flexible
(36) comportant un corps    l'ouverture radiale (23) du corps de bobine
(21) afin cylindrique (21) ayant un trou axial (22) communi-   de provoquer
par consequent l'adhbrence de quant avec une ouverture (23) et adapte pour
l'extremit6 avant (36a) au moyen desdits moyens maintenir une extremite
avant (36a) du materiau    40   de maintien sur la paroi (24) p6riph6rique
annu- allonge flexible, et une paire de flasques (25)     laire du corps de
bobine (21); et l'enroulement du annulaires s'etendant radialement vers
l'ext6rieur   mat6riau allonge (36) sur la bobine (20) en faisant aux
extr6mit6s opposees du corps, caract6ris6e en   tourner les premier et
deuxieme arbres d'entraine- ce que le corps de bobine comporte un corps
(21)     ment (37, 38; 56; 70). 



:ylindrique creux ayant une paroi (24) peripheri-   45  6. Proced6 selon Ia
revendication 5 dans lequel que annulaire definissant ledit trou axiale
(221 au  les moyens de maintien sont une pompe 3 vide centre de la bobine,
en ce que l'ouverture est une   (43) creant une force de succion obtenue
par le fait ouverture radiale (23) d6finie dans ladite paroi (24)  qu'on a
dans le premier arbre d'entratnement (37) peripherique annulaire et
communiquant avec         un passage de succion axial (42) communiquant
ledit trou axial (22) qui s'6tendu depuis une    50   avec le trou axial
(22) dans le corps de bobine (21); extr6mit6 dudit corps de bobine (21),
ledit trou (22)  que l'on produit une pression n6gative dans le trou etant
adapte pour recevoir les moyens coop6rant     axial (22) dans le corps de
bobine (21) en dechar- avec ladite ouverture radiale (23) afin de maintenir
geant de l'air depuis le trou axial (22) a travers le ladite extr6mite
avant (36a) du materiau allonge-   passage de succion (42), ce qui cr6e par
cons6- flexible (36) et en ce que ladite ouverture radiale   5s   quent une
force de succion agissant autour de (23) est adapt6e pour procurer un
passage pour les  l'ouverture radiale (23) dans le corps de bobine moyens
de maintien.                                 (21). 2. Bobine selon la
revendication 1, 1adite ouver-   7. Proc6de selon la revendication 6,
ladite 6tape ture radiale (23) s'6tendant axialement dans ladite  de
production de pression n6gative se finissant paroi peripherique annulaire
(24) et ayant des   60   apres quo les premiers tours du materiau allong6
extremit6soppos6esseterminantAfaibledistance        (36) aient ete enroules
sur la bobine (20). desdits flasques annulaires (25).
8. Procede selon la revendication 5, dans lequel 3. Bobine selon la
revendication 1, ledit trou    les mayens de maintien comportent au moins
uns axial (22) s'6tendant 3 travers ledit corps de bobine  aiguille de
verrouillage (66; 73) support6e sur une (21).
65   glissibre (64) qui peut tourner 3 I'interieur d'une 10
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(58) d'un premier arbre d'entrainement       succion (42) pour produire une
pression n6gative (56, 70) et ladite aiguille pouvant faire saillie de
dans ledit trou axial (22), afin de cr6er par cons6- t.>     facon
selective au-dela d'une surface peripheri-       quent une force de succion
agissant autour de que de la paroi annulaire (24) du corps de bobine
ladite ouverture radiale (23). (21) a travers l'ouverture radiale (23), et
dans    5    12. Appareil selon la revendication 11, ledit lequel
l'extr6mite avant (36a) du matiriau allonge     premier-arbre
d'entratnement (37) comportant de flexible (36). est aocrochee sur
I'aiguille de ver-    plus un anneau (41) 6lastique de frottement et
rouillage (66; 73) lorsque ladite aiguille de ver-     d'ktanchit6 dispos6
autourde ladite saillie (40) et rouillage s'etend vers I'exterieur au-deli
de la       pouvant etre engrene par frottement de facon surface
peripherique de la paroi annulaire (24).  c    Mtanche avec ladite premiere
extremit6 dudit 9. Proc6d6 selon la revendication 1, ladite 6tape    corps
de bobine (21). d'accrochage se terminant apres que les premiers
13. Appareil selon la revendication 10, ladite tours du materiau allonge
(36) aient ete enroules      saillie (58) dudit premier arbre
d'entratnement sur la bobine (20).                                   (56;
70) ayant une cavite radiale (60; 74) disposee 10. Appareil pour enrouler
un materiau allong6    15   au meme niveau que ladite ouverture radiale
(23) flexible, comportant; une bobine (20) avec un          dans ledit
corps de bobine (21), ledit premier corps cylindrique (21) ayant un trou
axial (22)        arbre d'entratnement (56; 70) comportant de plus
communiquant avec une ouverture (23) et adapte         un trou axial (61)
communiquant A sa premiere pour tenir une extremite avant (36a) du materiau
extr6mite avec ladite cavite radiale (60; 74), les- allonge flexible, et
une paire de flasques annu-   20    dits moyens de maintien comportant un
arbre laires s'6tendant radialement vers l'exterieur, aux    d'entratnement
auxiliaire (62; 71) pouvant etre extremit6s opposees du corps (25),
caracteris6 en      recu de fagon a tourner dans ledit trou axial (61) ce
que: le corps de bobine comporte un corps (21)      dans ledit premier
arbre d'entraTnement (56; 70), cylindrique creux ayant une paroi (24)
peripheri-      au moins une aiguille de verrouillage (66, 73) que
annulaire d6finissant ledit trou axiale (22) au    25    connectee de fagon
opbrationnelle avec ledit centre de la bobine, une ouverture radiale (23)
arbre d'entratnement auxiliaire (56; 70) et pou- d6finie dans ladite paroi
(24) peripherique annu-      vant faire saillie de fagon selective au-dela
d'une laire et communiquant avec ledit trou axial (22)       surface
peripherique exterieure de ladite paroi qui s'6tend depuis une extr6mite
dudit corps de        (24) peripherique annulaire, A travers ladite cavit6
bobine (21), ledit trou (22) etant adapte pour   30   radiale (60; 74) dans
ladite saillie (58) et A travers recevoir des moyens cooperant avec ladite
ouver-      ladite ouverture radiale (23) dans ledit corps de ture radiale
(23) afin de maintenir ladite extremiti   bobine (21), et un tampon
presseur (68) dispose .avant (36a) du materiau allonge flexible (36) et en
au mime niveau que ladite ouverture radiale (23) ce que ladite ouverteur
radiale (23) est adaptee       dans ledit corps de bobine (21) et pouvant
effec- pour procurer un passage pour les moyens de    35   tuer un
mouvement de va-et-vient afin de se maintien afin d'enrouler sur ceux-ci le
materiau       rapprocher dudit corps de bobine (21) de fagon A. allonge
flexible (36); une paire de premier et         forcer l'extr6mit6.avant
(36a) du matiriau allong6 deuxieme arbres d'entratnement (37, 38; 56, 38;
(36) A venir en engrenement d'accrochage avec 70, 38) disposes de fagon
oppos6e l'un A l'autre et   ladite aiguille de verrouillage (66; 73)
lorsque pouvant se rapprocher et s'eloigner l'un de l'autre    40    cette
derniere s'etend au-dela de ladite surface de fagon A maintenir de fagon
lib6rable ladite         periph6rique ext6rieure de ladite paroi annulaire
bobine (20), lesdits premier et deuxieme arbres       (22). 



d'entratnement (37, 38; 56, 38; 70, 38) pouvant          14. Appareil selon
la revendication 13, ladite tourner autour de leurs propres axes afin de
faire     paroi radiale (60) s'etandant diametralement a tourner ladite
bobine (20), ledit premier arbre   45   travers ladite saillie (58),
lesdits moyens de main- d'entrainement (37; 56; 70) ayant a sa premibre
tien comportant de plus une glissiere (64) recue extremite un flasque
annulaire (39, 59) pouvant        de fagon A pouvoir glisser dans ladite
cavite s'engrener avec ladite premiere extremite dudit        radiale (60)i
ladite glissiere ayant des faces d'ex- corps de bobine (21), et une saillie
(40, 58)          tremit6s opposees faisant face aux extr6mit6s s'6tendant
depuis ledit flasque annulaire (39, 59)   50    opposees de ladite cavit6
radials (60), et un trou et pouvant etre recue dans ledit trou axial (22)
oblong (65) s'6tendant perpendiculairement a dans ledit corps de bobine
(21); et des moyens de      l'axe de ladite cavite radiale (60), ladite
aiguille de maintien (43; 62 A 66; 71 a 73) associes avec ledit
verrouillage (66) dtant disposee sur l'une desdites premier arbre
d'entratnement (37; 56; 70) et           faces d'extr6mites de ladite
glissibre (64), ledit cooperant avec ladite ouverture radiale (23) dans
55    arbre d'entratnement auxiliare (56) ayant une ledit corps de bobine
(21) pour maintenir une          broche excentrique (63) regue de fagon a
pouvoir extremite avant (36a) du materiau allonge flexible     se deplacer
dans ledit trou oblong (65). (36) sur ledit corps de bobine (21).
15. Appareil selon la revendication 14, ledit 11. Appareil selon la
revendication 10, ledit        premier arbre d'entratnement (56) comportant
de premier arbre d'entralnement (37) comportant un    60    plus un anneau
(59) de frottement elastique dis- passage de succion axial (42) ayant une
extr6mite      pose autour de ladite saillie (58) et pouvant etre (42a)
communiquant avec ledit trou axial (22)          engrene par frottement
avec ladite premibre dans ledit corps de bobine (21), lesdits moyens de
extremite dudit corps de bobine (21). maintien comportant une source de
vide (43)              16. Appareil selon la revendication 14, ladite
connectea A l'autre extremite dudit passage de    65   saillie (58) ayant
une forme cylindrique, lesdites      t 1 1 J
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d'extremit6s de ladite glissiere (64) ayant   ayant une partie d'extr6mit6
avant (48) pouvant une forme d'arc et ayant le meme rayon de           se
rapprocher et s'eloigner de ladite paroi annu- courbure qu'une surface
piriph6rique de- ladite     laire (24) dudit corps de bobine (41), en
reponse \    saillie-cylindrique (58).                          au
d6placement angulaire dudit :6iment de gui- 17; Appareil selon Ia
revendication 13, ledit    5    dage (51). arbre d'entrainement auxiliaire
.(71) comportant      20. Appareil selon la revendication: 18, lesdits un
disque excentrique (72) dispos6 de facon 3       moyens de guidage (50)
comportant un 6l6ment pouvoir se deplacer dans [edit trou. axial dans
de guidage (51) en forme d'auge pouvant pivoter ledit premier: arbre
d'entratnement (70), ladite    ayant une partie d'extremite avant (51a)
pouvant aiguille de: verrouillage (73) 6tant -lastique et   10   se
rapprocher et se~loigner de ladite paroi annu- etant disposee sur:une
surface periph6rique dudit   laire (24) dudit corps de bobine (21), en
r6ponse disque excentrique (72)..     . -                   au: dplacement
angulaire dudit el6ment de gui- .18. Appareil selon-la revendication 10,
compor-   dage (51), et une buse d'air (52) disposee imrne- tant de plus
des moyens (46; 50) pour guider Is     diatement en dessous de ladite
partie d'extrnmit6 mat6riau allong6. (36) vers ladite paroi annulaire   ?S
(51a) dudit el6ment de guidage (51) afin de (24) dudit corps de bobine
(21).                    produire un courant d'air s'6tendant vers l'avant
* 19. Appareil selon la revendication 18, lesdits    par rapport A ladite
paroi d'extremite avant (51a) moyens de guidage-comportant un 6lement (46,
dudit 6lement de guidage (51). 51) de guidage en forme d'auge pouvant
pivoter 20 25 30 35 40 45 50 55 60 65 1 2 . : .L    


