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includes a narrowed venturi portion creating a zone of reduced pressure. The system (26) further includes passages (34) extending
between the start-up groove (18) and the narrowed portions of the air-scoop openings (28) to connect the start-up groove (18) to the
g reduced pressure of the openings (28).
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VACUUM DRAW SYSTEM FOR A YARN CARRIER
START-UP GROOVE

Field of the Invention
The present invention relates to yarn carrier tubes supporting packages of yarn
wound thereon. More particularly, the present invention relates to a yarn carrier tube

having a start-up groove for receiving and capturing a yam tail.

Background of the Invention

Carrier tubes provide support for packages of yarn or other textile fibers. The
support provided by the carrier tube facilitates handling of the yarn during processing
operations such as yarn dyeing, for example. The yarn is received onto the carrier tube in
a high-speed winding operation to form a yarn package on the tube.

To facilitate engagement with yarn to be wound, known yarn carrier tubes include
a circumferential start-up groove formed adjacent an end of the tube. The start-up groove
receives and retains a tail-end portion of the yarn. It is known to include an angled
sidewall in the start-up groove to define a substantially V-shaped cross-section. Pinching
of the yarn tail in the narrowed portions of the V-shaped groove facilitates capture of the

yarn.

Summary of the Invention

According to the present invention, a suction system for a yarn carrier tube is
provided for drawing a yarn tail into a start-up groove during rotation of the carrier tube.
The suction system includes air-scoop openings extending between interior and exterior
surfaces of the tube. Each of the air-scoop openings includes a leading surface and a
trailing surface on opposite sides of the of)ening with respect to a circumferential
direction of tube rotation. At least a portion of the trailing surface is obliquely oriented
with respect to an adjacent portion of either the interior or exterior surface of the tube
such that air is moved through the air-scoop opening during rotation of the tube. The
leading and trailing surfaces of each of the air-scoop openings converge towards each
other to form a narrowed portion of the opening in which pressure in the moving air is
reduced. The yarn tail drawing system also includes a plurality of passages each having

opposite ends respectively communicating with the start-up groove and with the narrowed
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portion of one of the air-scoop openings to connect the start-up groove with the reduced
pressure of the air-scoop opening,.

According to a preferred embodiment of the invention, the start-up groove
includes a first sidewall oriented substantially radially with respect to the tube and a
second sidewall oriented obliquely with respect to the first sidewall to define a V-shaped
cross-section. Each of the passageways of the yarn tail drawing system is connected to
the first sidewall of the start-up groove and extends parallel to the second sidewall. In an
alternative embodiment, the passageways include a first portion connected to the second
sidewall of the groove and extending parallel to the first sidewall and a second portion
connected to the first portion and extending perpendicular thereto.

According to a preferred embodiment of the invention, the trailing surface of each
of the air-scoop openings is substantially planar and an outer portion of the leading
surface is convexly curved to define with the trailing surface the narrowed portion of the

opening.

Brief Description of the Drawings

Figure 1 is a perspective view of a portion of a yarn carrier tube having a yarn tail
vacuum draw system according to the present invention;

Figure 2 is a side elevation view of the yarn carrier tube of Figure 1;

Figure 3 is a section view taken along the lines 3-3 of Figure 2;

Figure 4 is a section view taken along the lines 4-4 of Figure 2;

Figure 5 is an enlarged detail of one of the air-scoop openings of the yarn carrier
tube of Figure 4;

Figure 6 is an enlarged detail view of the start-up groove of the yarn carrier tube
of Figure 1 at the location of one of the air-scoop connecting passages; and

Figure 7 is a section view showing an alternative construction for a vacuum draw

system according to the present invention.

Detailed Description of the Drawings
Referring to the drawings, where like numerals identify like elements, there is
shown a yarn carrier tube 10 according to the present invention. Referring to Figures 1
and 2, the carrier tube 10 includes a hollow cylindrical wall 12 having opposite exterior

and interior surfaces 14, 16. The exterior surface 14 of wall 12 defines a winding area for
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receipt of yarn wound onto the carrier tube 10 to form a package. For simplicity of
illustration, a central portion of the tube is shown as having a solid wall 12. It should be
understood, however, that the central portion of the wall 12 could be perforated with rows
of openings to provide for passage of dye through the tube 10 to facilitate contact
between the dye and a yarn package in a yarn dyeing process.

The carrier tube 10 includes a start-up groove 18 extending circumferentially
adjacent an end 20 of the tube. The groove 18 is sized for receiving a length of yarn, such
as a tail end portion. The groove 18 is adapted for capture of the yarn tail to facilitate
receipt of the yarn onto the winding area of the tube 10 in a high-speed winding operation
forming a yarn package for example.

As shown in Figure 3, the start-up groove 18 includes a radially-extending surface
22 (i.e., a surface oriented substantially perpendicular to a tangent plane at the tube
exterior surface 14) and an angled surface 24 (i.e., a surface obliquely oriented with
respect to a surface tangent plane). Thé radially-extending and oblique surfaces 22, 24
define a substantially V-shaped cross section for groove 18. The narrowing of the V-
shaped groove 18 adjacent its bottom end functions to pinch the received yarn providing
for capture of a yarn tail by the start-up groove. The start-up groove 18 extends
uniformly and continuously around the tube 10. The present invention, however, is not
limited to the specific groove construction shown in the figures and could, for example,
include a groove having discontinuous portions or a groove having a cross section that
varies along its length.

The carrier tube 10 includes a vacuum draw system 26 for promoting receipt and
capture of a yarn tail within the start-up groove 18. As will be described in greater detail,
the draw system 26 utilizes air that is drawn through the cylindrical wall 12 during
rotation of the tube 10 to apply a vacuum suction to the start-up groove 18. The suction
tends to draw a yarn tail into the start-up groove 18 and toward the lower, narrowed,
portion fherein to promote pinching capture of the yarmn. The vacuum draw system 26
includes air-scoop openings 28 extending through the cylindrical wall 12 adjacent the
start-up groove 18 between the groove and the tube end 20. The air-scoop openings 28,
however, do not extend radially thréugh the tube wall 12 and, instead, are angled to
function as air-moving vanes during rotation of the tube 10.

Referring to Figure 4 and the enlarged detail view of Figure 5, each of the air-

scoop openings 28 includes surfaces 30, 32 located on opposite sides of the opening 28
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with respect to the circumference of the cylindrical wall 12. The surfaces 30, 32 are
trailing and leading surfaces, respectively, with respect to tube rotation in the direction
shown by arrow B in Figure 4. The trailing surface 30 is substantially planar and is
angled such that it is oricnteci obliquely with respect to a téngent plane, T}, located at the
exterior surface 14 of tube 10. The leading surface 32 of the air-scoop opening 28 is a
curved surface. Atany location on curved surface 32, however, a tangent line (such as
lines T, and T3) is obliquely oriented with respect to the surface tangent plane T;.

As a result of the oblique orientation of the surfaces 30, 32 with respect to the tube
wall 12, the air-scoop openings 28 function as “vanes” creating a flow of air through the
tube wall 12 during rotation of the tube 10. Referring to Figure 4, rotation of tube 10 in
the direction shown by arrow B results in movement of air through each of the air-scoop
openings 28 in the directions shown by arrows A.

The oblique angle of leading surface 32 of the air-scoop openings 28 is greatly
reduced in the outermost portion of the openings 28 with respect to the angle in the
remainder of the opening 28, as shown by tangent lines T, and T in Figure 5. As a result,
the trailing and leading surfaces 30, 32 converge from the exterior surface 14 of tube 10.
In accordance with the well-known Venturi principle of fluid mechanics, the convergence
of surfaces 30, 32 causes an increase in the velocity of the moving air and a reduction in
pressure in the narrowed portion of the air-scoop openings 2.8.

Referring to the section view of Figure 3, the vacuum draw system 26 further
includes a plurality of passages 34 each having an end 36 communicating with one of the
air-scoop openings 28 and an opposite end 38 communicating with the start-up groove 18.
As shown in Figure 4, end 36 of the passage 34 communicates with the narrowed portion
of the air-scoop opening 28 to connect the start-up groove 18 to the zone of reduced
pressure created by the Venturi effect on the air moved through the opening 28.

Referring to Figure 5, the effect that the vacuum draw system 26 has ona yafn tail
40 is illustrated. The connection between the groove 18 and the air-scoop opening 28
provided by passage 34 creates a suction effect in the groove 18 that results as air is
drawn into the passage 34, as shown by arrow C, because of the reduced pressure in the
air-scoop opening 28. The suctioning effect in the start-up groove tends to direct the yarn
tail 40 into the groove 18 and maintain the captured yarn tail within the groove 18. The

communication between the passage 34 and the start-up groove 18 adjacent the bottom of
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the groove 18 desirably directs the yarn tail toward the bottom of the groove 18 thereby
promoting pinching capture of the yarn tail 40 in the groove 18.

The vacuum draw system 26 shown in Figure 1 includes six air-scoop openings 28
evenly spaced about the circumference of the yamn carrier tube 10. The present invention,
however, is not limited to any particular arrangement of air-scoop openings and could,
therefore, include fewer or more openings. From the point of view shown in Figure 4, the
air-scoop openings 28 of the vacuum draw system 26 are constructed to provide airflow
through the tube wall 12 when the tube 10 is rotated counterclockwise as illustrated by
Arrow B. The resulting airflow through the tube 10, shown by the Arrows A is from the
tube exterior to the tube interior. It should be understood, however, that it is not a
requirement of the present invention that the air be moved through the wall in the outside-
in direction shown by Arrows A in Figure 4. The air-scoop openings, therefore, could be
constructed to provide a region of reduced pressure in response to air being moved
through the tube 10 from the tube interior to the tube exterior.

Referring to the section view shown in Figure 7, there is shown a vacuum draw
system 42 for yarn tube 10 that includes passages 44 having an alternative construction
from the passages 34 of vacuum draw system 26. As shown in Figure 3, the passages 34
of vacuum draw system 26 extend between the start-up groove 18 and the associated air-
scoop opening 28 substantially parallel to the obliquely angled wall 24 of the V-shaped
start-up groove 18. In the alternative passage construction of vacuum draw system 42,
each of the passages 44 includes first and second segments 46, 48 that are substantially
perpendicular to each other. The first segment 46 extends from the generally V-shaped
groove 18 of tube 10 substantially parallel to the upstanding wall 22. The second
segment 48 of passage 44 extends longitudinally, with respect to the tube 10, from the
associated air-scoop opening 28 to connect with the first segment 46. A recess 50 in the
interior surface 16 of tube 10 provides access to the air-scoop opening 28 to facilitate
formation of the longitudinally extending second segment 48.

The tube 10 is preferably molded from a thermoplastic material. However, the
present invention is not limited to application in tubes made from any particular material.

The foregoing describes the invention in terms of embodiments foreseen by the
inventor for which an enabling description was available, notwithstanding that
insubstantial modifications of the invention, not presently foreseen, may nonetheless

represent equivalents thereto.,
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Claims
What is claimed is:

1. A suction system for drawing a yarn tail into a start-up groove of yam carrier
tube during rotation of the tube, the suction system comprising:

a plurality of air-scoop openings extending between interior and exterior surfaces
defined by the tube, each of the air-scoop openings including a leading surface and a
trailing surface on opposite sides of the opening with respect to a circumferential
direction of tube rotation, at least a portion of the trailing surface being obliquely oriented
with respect to an adjacent portion of either the interior or exterior tube surface such that
air is moved through the air-scoop opening,

the leading and trailing surfaces of each air-scoop opening converging towards
each other to form a narrowed portion of the opening that functions to reduce pressure in
the air moving through the opening; and

a plurality of passages each having opposite ends respectively communicating
with the start-up groove and with the narrowed portion of one of the air-scoop openings

to connect the start-up groove with the reduced pressure of the air-scoop opening.

2. The suction system according to claim 1, wherein the start-up groove includes
first and second sidewalls defining a substantially V-shaped cross section and wherein
each of the passageways communicates with the associated start-up groove adjacent a

lower end of the groove.

3. The suction system according to claim 2, wherein the first sidewall of the start-
up groove is oriented substantially radially with respect to the tube and the second

sidewall is oriented obliquely with respect to the first sidewall.

4. The suction system according to claim 3, wherein each of the passageways is
connected to the first sidewall of start-up groove and extends substantially parallel to the

second sidewall of the start-up groove.

5. The suction system according to claim 1, wherein each of the air-scoop

openings is located between the start-up groove and an end of the tube.
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6. The suction system according to claim 1, wherein the trailing surface of each

of the air-scoop openings is substantially planar.

7. The suction system according to claim 6, wherein at least an outer portion of
the leading surface of each air-scoop opening is convexly curved to define the narrowed

portion of the air-scoop opening with the planar trailing surface.

8. The suction system according to claim 1, wherein the start-up groove extends
substantially continuously around a tube circumference and wherein the air-scoop

openings are spaced substantially equally about the tube circumference.

9. The suction system according to 1, wherein the start-up groove includes a first
sidewall oriented radially with respect to the tube and a second sidewall oriented
obliquely with respect to the first sidewall to define a substantially V-shaped cross
section, and wherein each of the passageways includes a first portion connected to the
second sidewall of the start-up groove and extending substantially parallel to the first
sidewall and a second portion connected to the first portion and extending substantially

perpendicular thereto.

10. A system for drawing a yarn tail into a start-up groove of a yarn carrier tube,
the system comprising:

a plurality of air-vane openings extending between interior and exterior surfaces
defined by the tube, each of the air-vane openings being angled with respect to the tube
such that air is moved through the openings during rotation of the tube; and

a plurality of passages each having opposite ends respectively connected to the

start-up groove and to one of the air-vane openings.

11. The yarn tail drawing system according to claim 10, wherein each of the air-
vane openings includes a leading surfaée and a trailing surface on opposite sides of the
opening with respect to a circumferential direction of tube rotation, and wherein the
leading surface is curved to define a narrowed portion of the air-vane opening that

functions to reduce pressure in the air moved through the opening, and further wherein
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each of the passages is connected to the associated air-vane opening adjacent the

narrowed portion to connect the start-up groove with the reduced pressure.

12. The yarn tail drawing system according to claim 10, wherein the start-up
groove includes a sidewall that is oriented obliquely with respect to the tube and wherein

each of the passages extends substantially parallel to the sidewall of the groove.

13. The yarn tail drawing system according to claim 10, wherein each of the
passages includes first and second portions extending substantially perpendicular to each

other.

14. A yarn carrier for supporting packages of wound yarn, the yarn carrier
comprising:

a tube having opposite ends and a cylindrical wall including opposite interior and
exterior surfaces, at least a portion of the exterior surface defining a winding area for
receipt of yarn during rotation of the tube in a circumferential direction,

the tube including a start-up groove extending circumferentially adjacent one of
the tube ends for receiving a yarn tail; and

a system for drawing a yarn tail into the start-up groove including a plurality of
air-scoop openings extending through the wall of the tube, each of the air-scoop openings
including a leading surface and a trailing surface on opposite sides of the opening with
respect to the circumferential direction of rotation, at least a portion of the trailing surface
being obliquely oriented with respect to an adjacent portion of either the interior or
exterior surface such that air is moved through the opening during rotation of the tube,

the leading and trailing surfaces converging towards each other to form a
narrowed portion of the air-scoop opening in which pressure of the air moving through
the opening is reduced,

the yarn tail drawing system further including a plurality of passages each having
opposite ends respectively communicating with the start-up groove and with the narrowed
portion of one of the air-scoop openings to connect the start-up groove with the reduced

pressure of the air-scoop opening.
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15. The yarn carrier according to claim 14, wherein an outer portion of the
leading surface of each of the air-scoop openings is curved to define the narrowed portion

of the opening.
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