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(54) Yarn winding apparatus and
method

{57) An apparatus and method for
continuously winding a high speed
running yarn are provided, wherein
empty bobbins (14) are serially
delivered to a winding position and
the full bobbins (110) are laterally
moved from the winding position to a
doffing position. An automatic yarn
change-over mechanism (16—1 8)is
provided for transferring the running
yarn from the full bobbin onto an
empty bobbin which is brought to the
winding position, and such that there

is no yarn stoppage or loss of yarn
during the changeover procedure. As
part of the changeover procedure the
yarn is severed, with the severed end
running onto the rotating full bobbin.
In order to prevent this severed yarn
end from contacting and becoming
entangled in the closely adjacent
empty bobbin then being wound at the
winding position, an air jet nozzle (20)
is operative during the changeover
procedure to direct an airstream (21)
onto the surface of the rotating full
bobbin to restrain the outward radial
movement of the severed yarn end,
with the airstream continuing until the
full bobbin ceases to rotate.
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SPECIFICATION
Yarn winding apparatus and method

The present invention relates to an improved
high speed winding apparatus and method for
continuously winding a multifilament thread, yarn
or the like on to winding bobbins serially delivered
to a winding position, and without yarn stoppage
or loss of yarn between bobbin changes.

Yarn winding apparatus of the above general
type are disclosed, for example, in U.S. Patents
Nos. 3,913,852, 3,999,715, and 4,002,307.
Such winding apparatus typically include a bobbin
revolver having at least two rotatably mounted
chucks which are adapted to receive empty
bobbins thereon, and means for sequentially
rotating the bobbin revolver so as to bring an
empty bobbin mounted on one chuck to a winding
position, while moving a full bobbin mounted on
another chuck from the winding position to a
doffing position. In the winding position, the
bobbin is preferably driven at its circumference by
a friction drive roller.

After a fixed winding time, or after a bobbin
with a predetermined diameter has been
produced, the running yarn or thread is transferred
by means of an automatic yarn changeover
mechanism to the rotating empty bobbin which
has been delivered to the winding position. More
particularly, the yarn is removed from a
reciprocating thread traverse guide and caught by
an auxiliary thread guide positioned at the end of
the traverse stroke adjacent the machine frame,
which then draws the yarn into the shape of a
loop. The yarn segment of the yarn loop running to
the auxiliary thread guide is brought into contact
with the empty bobbin, where it is caught by a
thread catching device, e.g., a slot or a notch, and
wound on to the bobbin. At the same time, the
yarn segment of the loop running to the fully
wound bobbin is severed, and the severed end is
wound onto it.

After the yarn is severed, the bobbin revolver is
turned through various intermediate positions to
bring the full bobbin into the bobbin doffing
position. During this procedure, the full bobbin
continues to rotate for a period of time before it
fully stops, and there is a danger that the free
severed end of the yarn may fly radially outwardly
and come into contact with the empty bobbin and
become entangled thereon. This danger is
amplified by the fact that the diameter of the new
bobbin being produced at the winding position
builds relatively quickly, and the distance between
the surfaces of the two bobbins rapidly becomes
smaller and smaller.

Significant operating difficulties can result from
the severed yarn end of the fully wound bobbin
coming into contact with the new bobbin and
becoming entangled or overwound on it, since the
winding operation must then be interrupted,
which results in a substantial production loss at
todays high winding speeds. In addition, the
bobbin in the winding position probably cannot be
further used by reason of the overwound thread

65 thereon.

According to the present invention there is
provided an apparatus for continously winding a
high speed running yarn on to bobbins serially
delivered to a winding position and without yarn
stoppage or loss of yarn between bobbin changes,
and comprising a bobbin revolver mounting at
least two bobbin receiving chucks, means for
sequentially rotating the bobbin revolver so as to
bring an empty bobbin mounted on one chuck to a
winding position while moving a full bobbin
mounted on another chuck from the winding
position, to a doffing position, means for
traversing the yarn in a traverse plane across the
bobbin which is in the winding position, means for
rotatably driving the bobbin in the winding
position, and yarn changeover means for
transferring the running yarn being wound on a full
bobbin to a position wherein the yarn may be
caught by an empty bobbin which is moved to the
winding position and so as to sever the yarn and
commence winding the running yarn onto the
empty bobbin wherein said yarn changeover
means includes air jet means for restraining the
outward radial movement of the severed yarn end
which extends from the rotating full bobbin, so as
to prevent the same from contacting and
becoming entangled with the empty bobbin then
being wound at the winding position.

The invention further provides a method of
continuously winding a high speed running yarn
on to bobbins serially presented to a winding
position, and without yarn stoppage or loss of yarn
between bobbin changes, and comprising the
steps of

rotating a first bobbin positioned at the winding
position while winding the yarn thereupon,

laterally withdrawing the rotating first bobbin
from the winding position upon such bobbin
becoming full, while moving an empty second
105 bobbin to the winding position and operatively
rotating the second bobbin,

transferring the running yarn on to the rotating
second bobbin at the winding position, and
severing the running yarn, and

directing an airstream to impinge upon the
severed yarn end which extends from the rotating
full bobbin and thereby restrain the outward radial
movement thereof, and continuing the airstream
until the full bobbin substantially ceases to rotate,
115 whereby the severed yarn end extending from the

rotating full bobbin is prevented from contacting
and becoming entangled with the empty second
bobbin then being wound at the winding position.
Upon the full bobbin reaching the doffing
120 position and ceasing to rotate, the yarn end may
be physically fixed to the surface of the bobbin,
either automatically or manually by the operator,
and the full bobbin removed from its supporting
chuck.

In the specific illustrated embodiment of the
invention, the air jet means comprising a blowing
nozzle positioned to direct an oblique airstream
onto the circumference of the fully wound bobbin,
and such that the airstream moves generally
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tangentially along a portion of the periphery of the
yarn package. Further, the area of the
circumference where the yarn end is likely to
come into contact with the adjacent empty bobbin
in the winding position, which as noted above is
particularly endangered, is covered by the
airstream, so that the yarn end remains held
against the circumference of the fully wound
bobbin. To this end, the blowing nozzle is
positioned on the frame of the winding apparatus
at such a height that the airstream hits the full
bobbin above its longitudinal centre line, when the
bobbin revolver is turned so as to lower the full
bobbin from the winding position into the bobbin
doffing position. Also, the direction of the
airstream is opposite to the direction of rotation of
the full bobbin, as well as the direction of rotation
of the bobbin revolver.

One or more blowing nozzles for producing an
oblique airstream, or a narrow air curtain, are
preferably positioned along a mounting rod
extending parallel to the chucks of the bobbin
revolver, and outside the arc of movement of the
bobbin revolver and the fully wound bobbin. After
the yarn has been transferred, these nozzles are
supplied with pressurized air, at least within the
period of time needed for turning the bobbin
revolver to bring the fuil bobbin from the winding
position into the bobbin doffing position, and for
the slowing down and stopping of the full bobbin.
In this critical phase, the loose yarn end is thereby
held within the air curtain partly covering the full
bobbin, and it is prevented from coming into
contact with the empty bobbin which is moved to
the winding position.

In the accompanying drawings:—

Figure 1 is a side elevation view of one
embodiment of a winding apparatus embodying
the features of the present invention;

Figure 2 is a partly schematic, front elevation
view of the winding apparatus and illustrating the
yarn path of travel to the empty bobbin after the
yarn transfer from the full bobbin; and

Figure 3 is a partly schematic perspective view
of the full bobbin, and illustrating one preferred
configuration of the airstream.

The specific features of the winding apparatus
represented in the present drawings are similar to
the apparatus described in the U.S. Patent
No. 3,999,715, and the means for transferring the
yarn from the full bobbin to the empty bobbin
corresponds to the mechanism which is described
in the U.S. Patent No. 4,002,307. References to
these prior patents may accordingly be made for a
more specific description of these known
components of the apparatus.

The illustrated winding apparatus includes a
casing 1 which is mounted on the frame of a
multiposition winding machine. A vertically
movable head 2 projects laterally from the casing
1, and the head 2 is guided in its vertical
movement in vertical guides 3. For each bobbin to
be wound, the head 2 has a reciprocating thread
traverse guide 4, which moves to and fro in a slot
5 and is driven by a cross spiralled roller 6. The
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thread traverse guide is followed by a rotating
thread guide in the form of a traverse roller 7
which has on its surface an endless thread guide
groove 8 for additionally traversing the thread 9.
The head 2 further includes the friction drive roller
10, which is in circumferential contact with the
bobbin 11 which is being wound. The friction
driver roller 10 is driven by a synchronous motor
(not shown). Further details relating to the
coordination of the drives for the cross spiralled
roller 6, the traverse roller 7 and the friction drive
roller 10, are described in the above mentioned
U.S. Patent No. 3,999,715.

In the casing 1 of the head, there is a bobbin
revolver 12 with two horizontal, rotatably
mounted bobbin chucks 13, each for clampingly
mounting at least one bobbin tube 14. The chucks
13 are diametrically opposed and located
adjacent the circumference of the bobbin revolver
12. In the embodiment of Figure 1, two bobbin
tubes 14 can be coaxially slipped into each chuck
13, and accordingly, there are two like yarn
feeding and changeover mechanisms.

The yarn nature of the changeover mechanisms
for the transfer of the running threads 9 from a
fully wound bobbin 110 to an empty tube 14 are
not particularly material to the present invention,
but they will be generally described for the sake of
completeness. Each yarn changeover mechanism
includes the cylinder piston unit 15 carrying an
auxiliary thread guide 17 on the end of a piston
rod, which is guided along a curved slot track.
Further, each mechanism includes a horizontal
mandrel 18 which is diagonally angled toward the
varn traverse plane. The mandrel 18 serves to
form a yarn loop, and includes a mechanism 19 for
providing the yarn reserve during the yarn transfer.
Further information regarding the changeover
mechanisms may be found in U.S. Patent
No. 4,002,307.

At least one blowing nozzle 20 is pivotally
mounted on a mounting rod 201 located laterally
spaced from the bobbin revolver 12, as well as the
arc of movement of the completed bobbin 110
during the rotation of the bobbin revolver. Thus
the ejected oblique airstream 21 hits the surface
of the completed bobbin 110 in a generally
tangential direction above its longitudinal centre
plane. Preferably, the oblique airstream 21 leaving
the blowing nozzle 20 extends over the full width
of the completed bobbin 110 and forms an air
curtain {see Figure 3), by which the free yarn end
22 rotating with the completed bobbin 110 is held
closely adjacent the circumference of the rotating
full bobbin. Also, the airstream is directed
between the full bobbin and the empty bobbin
then being wound. Further, the blowing nozzle or
nozzles should be positioned to direct the
airstream opposite to the direction of rotation of
the bobbins. As a result, the airstream impinges
upon the severed free yarn end and restrains its
outward radial movement, and thus the free yarn
end is not able to contact and disturb the
operation of the new bobbin while it builds in size
by becoming entangled in the winding being built
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up, or by being overwound thereon.

The blowing nozzles 20 are mounted on the
machine frame along a mounting rod 201, and
are connected to an air source 23 (Figure 3) which
serves to supply pressurized air to the winding
machine. A solenoid valve 24 or the like is
positioned in the supply line to each winding
station, which is opened and closed in
dependence on the control of the rotation of the
bobbin revolver 12, in order to minimize the
consumption of air. In this regard, it is preferably
for the blowing nozzles 20 to be supplied with
pressurized air concurrently upon the completed
bobbin 110 being withdrawn from the friction
drive roller 10, and for the supply for pressurized
air to the blowing nozzles 20 to be terminated
after the bobbin revolver 12 has moved the full
hobbin to the doffing position and concurrently
with the full bobbin ceasing to rotate.
Alternatively, the airstream may continue until the
full bobbin 110 has been replaced by the new
empty tube 14.

CLAIMS

1. An apparatus for continuously winding a high
speed running yarn on to bobbins serially delivered
to a winding position and without yarn stoppage
or loss of yarn between bobbin changes, and
comprising a bobbin revolver mounting at least
two bobbin receiving chucks, means for
sequentially rotating the bobbin revolver so as to
bring an empty bobbin mounted on one chuck to a
winding position while moving a full bobbin
mounted on another chuck from the winding
position to a doffing position, means for traversing
the yarn in a traverse plane across the bobbin
which is in the winding position, means for
rotatably driving the bobbin in the winding
position, and yarn changeover means for
transferring the running yarn being wound on a full
bobbin to a position wherein the yarn may be
caught by an empty bobbin which is moved to the
winding position and so as to sever the yarn and
commence winding the running yarn onto the
empty bobbin, wherein said yarn changeover
means includes air jet means for restraining the
outward radial movement of the severed yarn end
which exiends from the rotating full bobbin, so as
to prevent the same from contacting and
becoming entangled with the empty bobbin then
being wound at the winding position.

2. An apparatus as claimed in Claim 1, wherein
the air jet means includes nozzle means for
directing an airstream on to the circumference of
the full bobbin in a generally tangential direction
which is opposite to the direction of rotation of
such bobbin.

3. An apparatus as claimed in Claim 2, wherein
the nozzle means is positioned so as to direct the
airstream between the full bobbin and the empty
bobbin then being wound.

4. An apparatus as claimed in Claim 2 or 3,
wherein the nozzle means includes means for
directing the airstream along substantially the full
width of the full bobbin.

5. An apparatus as claimed in any one of
Claims 1 to 4 wherein the yarn changeover means
further includes control means for actuating the air
jet means substantially upon commencement of
the yarn changeover precedure, and terminating
70 the air jet means substantially upon the full bobbin
reaching the doffing position and ceasing to
rotate.

6. A yarn winding apparatus substantially as
herein described with reference to the
accompanying drawings.

7. A method of continuously winding a high
speed running yarn on to bobbins serially
presented to a winding position, and without yarn
stoppage or less of yarn between bobbin changes,
and comprising the steps of

rotating a first bobbin positioned at the winding
position while winding the yarn thereupon,

laterally withdrawing the rotating first bobbin
from the winding position upon such bobbin
becoming full, while moving an empty second
bobbin to the winding position and operatively
rotating the second bobbin,

transferring the running yarn on to the rotating
second bobbin at the winding position, and
severing the running yarn, and

directing an airstream to impinge upon the
severed yarn end which extends from the rotating
full bobbin and thereby restrain the outward radial
movement thereof, and continuing the airstream
until the full bobbin substantiaily ceases to rotate,
whereby the severed yarn end extending from the
rotating full bobbin is prevented from contacting
and becoming entangled with the emipty second
bobbin then being wound at the winding position.

8. A method as claimed in Claim 7 wherein the
airstream is directed onto the circumference of the
rotating full bobbin and in a generally tangential
direction which is opposite to its rotational
direction.

9. A method as claimed in Claim 7 or 8,
wherein the airstream exiends across substantially
the full width of the rotating full bobbin.

10. A method as claimed in any one of Claims 7
to 9, wherein the airstream is directed between
110 the rotating full bobbin and the empty second

bobbin being wound at the winding position.

11. A method as claimed in any one of Claims 7
to 10, wherein the step of directing an airstream is
commenced substantially concurrentiy with the

115 first bobbin being laterally withdrawn from the
winding position, and is terminated substantially
concurrently with the first bobbin ceasing to
rotate.

12. A yarn winding method substantially as

120 herein described with reference to the
accompanying drawings.
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