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This invention relates to yarn winding and more par-
ticularly to the winding of filling yarn onto a bobbin
in which the yarn is traversed ir a reciprocating motion
over a limited pottion of the bobbin, the traverse motion
gradually moving upwardly on the bobbin to produce a
cop having a cylindrical central portion and ‘tapered
ends.

Apparatus for producing a filling wind of this general

_character has been used for many years and is well known
to the art.

Although various changes have been made
in elements of the ‘winding -apparatus the basic mecha-
nism that is currently used has been in use for in €xcess
of fifty years. So also has been the basic pattern or
process of winding the yarn onto the bobbin. Essen-
tially this consists of beginning the winding at the lower
end of the bobbin, winding a layer of yarn upwardly a
predetermined distance, say around two inches, and then
dropping back almost as far-as the start. This reciproca-
tion continues and at the same time a second motion, often-
times referred to.as “picking,” slowly moves the recipro-
cating mechanism upwardly. The result is that the
lowermost windings of each stroke of reciprocatory move-
ment have been brought close to, but not quite as far as,
the bottom of the previous stroke, - Certain variations in
the extent of the individual reciprocatory movements with-
in" the total traverse have been made, especially at the
upper part of the stroke, but these have been principally
for the purpose of smoothing out the winding,

In recent years, in an effort to increase production,
the speed of “unwinding the filling bobbins onto other
bobbins to produce “cheeses” has bezen substantially in-
creased. .Also, the diameter and the length of the cop has
been increased. It has been found, however, with cops
wound in the conventional manner that highér speed
winding off or the use ‘of larger diameter cops frequently
produces sloughing off ‘or roping of the yarn being wound
onto the cheese bobbin which results in costly break-
backs, -excessive: waste of yarn, and additional labor
costs in addition to production loss. Production has there-
fore been limited in winding off by the limit on the speed
at which the cops could be unwound without sloughing off.

In addition, sloughing off has occurred during unwind-
ing ias a result of rough handling ‘of the tops causing
displacement of the yarn, particularly in the region of the
filling point at which ‘control ‘of yarn wound by methods
heretofore known has been lost. )

Accordingly, it is an object of the present i‘nvent}’on
to provide a process and apparatus for producing an im-
proved filling wind on an improved cop which may be
unwound at speeds far greater than those presently pos-
sible without likelihood of sloughing off and which will
permit winding of cops of larger dia;neter_ithan ‘_ch_o;’e
previously possible without sloughing off during unwind-
ing, and at a wide range of yarn sizes. .

These and other objects of the invention will .bec'ogne
apparent from the following description in conjunction
with the accompanying drawiigs, wherem:_ o

Fig, 1 is a fragmentary perspective illustrating. the
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application of a builder cam in accordance with the pres-

ent invention to a conventional builder mechanism;

Fig. 2, a layout of a builder cam constructed in ac-
cordance with the present invention;

Fig. 3, a diagram illustrating the relation of the yarn
layers in a filling winding produced using the cam of
the present invention; . .

Fig. 4, a layout of a conventional building cam,;

Fig. 5, a diagram illustrating the relation of the groups
of yarn layers produced on a builder mechanism using a
conventional cam; and

Fig. 6, a side view of a yarn cop. .

Briefly stated, the present invention includes the wind-
ing of yarn onto a bobbin by a process in which the
lower strands at the bobbin of certain strokes are over-
lapped or tied down by a subsequent stroke rather than
being left in loose condition in which they are susceptible
to sloughing off. The invention contemplates the use of
a four point builder cam, although it is not thus limited,
in which one point is sufficiently longer than the other

" three to more than compensate for the height gained

through picking so that on every fourth stroke the yarn
is carried down lower than the immediately preceding
three strokes, thus preventing its coming loose and pro-
viding better control.

The invention also includes the provision of a filling
cam which has relatively sharp points and valleys so that
the period of dwell at the upper and lower ends of the
stroke will be reduced, thereby reducing bunching at
the ends of the strokes and thus further reducing likelihood
of uncontrolled windings. The cop produced by the pres-
ent invention is shaped similarly to those produced here-
tofore. However, it may be unwound at speeds approxi-
mately 50% higher without likelihood of sloughing off.
Furthermore, the cops may be of larger diameter and the
stroke may be substantially less than on previous ma-
chines. .

Referring to the drawings, the illustrated machine has
a frame 10 with a fixed rail 11 on which spindles 12 are
mounted for rotation by belts (not shown). . Bobbins 14
are mounted on the spindles. :

‘A ring rail 15 carries a plurality of rings 16, one for
each of the spindles 14. Each of the rings 16 ‘has a
traveler 17 for guiding yarn onto the bobbin. -

The ring rail is ordinarily of considerable length and
has a number of lifter rods 18 connected thereto whose
lower ends are attached to lever 19 which is-mounted
by shaft 20 in bracket 21.

One end of the lever 19 has a weight 22 which tends
to keep the ring rail in raised position.

An arm 25 fixed to shaft 20 has a chain or similar
connecting member 26 attached thereto which runs over
a sprocket 27 and is secured to a winding drum 29. ‘The
winding drum is mounted adjacent to the end of a builder
arm 31 which is pivotally mounted at 32 on a bracket
(not shown) extending from the frame.

The winding drum 29 is connected to rotate with a
worm wheel 35 which is engaged with a worm 36 carried
by the builder arm 31. Worm 36 runs on shaft 37 to
which a ratchet or pick wheel 38 is connected. The wheel
38 has a pawl or a pick 40 engaged therewith which is
pivotally mounted at 41 and is under the conirol of a
pick rod 43 which reciprocates through bracket 44, col-
lars 45 and 46 being adjustably located on the pick
rod to control the rotation of the winding drum 29.

In order to produce movement of the ring rail a builder
cam 50 (which will be described in detail later) is pro-
vided which is mounted on a shaft 51 which is rotated
by suitable means, not shown.

The apparatus generally described operates in a well-
known manner, namely: rotation of the builder cam 50
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produces oscillation of the arm 31 which by means of
the chain 26, arm 25, lever 19 and rod 18 causes the ring
rail 15 to reciprocate, the length of each stroke of recipro-
cation depending: on the radii of the high and low points
of the cam 50. Superimposed upon the previously de-
scribed remprocatory motion is the intermittent upward
movement of the ring rail which is produced by the pick-
ing mechanism. - Briefly on each down stroke when the up-
per collar 45 on the pick rod reaches the limit of its down-
ward motion the pick 40 produces limited rotation of the
worm 36 which increases the effective length of the chain
26, thereby permitting slight raising of the ring rail. On
the upper strokes of the ring rail the pick rod 43 moves
upwardly to the extent permitted by the collar 46 at which
time the pawl moves past a few.tecth on the wheel 35.

The present invention ‘includes a building cam. 56, of
novel configuration which may be used to produce an im-
proved filling winding and thus an improved cop.

With particular reference to the drawings, the method
of laying a filling winding in accordance with the present
invention will now be compared with the method current-
ly in use. According to the conventional method, see
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Fig. 5, the winding begins at @1, moves upwardly to the [ :

top of the stroke a2, downwardly to the bottom of the next
stroke 3, then up to the-completion of the stroke ad.
This continues as indicated af a5, 46, a7, and a8, the low
points al, a3, a5 and a7 correspondmg to the high points
of a conventional four lobe cam and the high points a2,
a4, a6, a8 corresponding to the low points of such con-
ventional cams. The next low point (with the builder
cam in starting position) may be designated b1 and the
high point 52, the winding progressing upwardly.

In starting the operator starts the winding at point. al
at the lowest useable portion of the bobbin corresponding
with a high point 1—1 on a conventional cam- as illus-
trated in Fig. 4. Tt will be observed that at the bottom
of the strokes, the windings, as indicated at 43, a5, a7, b1,
come substantially as low, but not quite as low as the
immediately preceding low point.. The result is that in
unwinding the bobbin the low points of the windings are
exposed without being lapped by any subsequent wind-
ings; in being drawn off from-the filling point at the
top of the cop down the tapered slope thereof especially
at high speeds or when the cop diameter is relatively large,
s‘oughmg off of a number of the courses is likely to occur.

Referring now to the winding according to the present
invention, the winding proceeding by reciprocating up-
wardly and downwardly with picking as heretcfore, the
upper and lower extremities are designated in Fig. 3 by
the corresponding designations Al, A2, A3, A4, etc. Tt
will be observed, however, that the low points' A3, AS5,

and A7 are substantially higher than the low point A1l ;

and that despite the continued upward movement of the
reciprocating mechanism, which is caused by picking,
the point B1 drops below the lowermost ends: of the pre-
ceding three strokes, thereby overlapping A3, A5, and
A7. This overlapping ties down the yarn at the lowermost
ends of the preceding three strokes and controls the wind-
ing off of the yarn so that faster winding off speeds -are
p0551b1e without the danger of sloughing off.

In starting: the winding onto a bobbin in the event
that the highest cam point is not in engagement with the
follower on the builder arm it is necessary to start the
winding slightly above the lowermost position on the
bobbin which it is desired to.wind in order that the subse-.
quent lower stroke may not extend therebeyond.

Referring now to the cam for producing the novel wind-
ing; the cam has lobes with high points indicated as L1,
13, L5, and L7, intermediate of which are spaced de-
pressions D2, D4, D6 and D8.- The cam layout is subject
to. variations, but essentially it includes the high points
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L1—L7 and the low points D2—D8 which cause the ‘

reciprocation of the ring rail, the angular distance from
the:lobes to the depressions. being substantially less-than
that from the depressions to the lobes in order that the

'2,804,273

bulk of the winding will be deposited during the down-
ward movement of the ring rail.

The cam of the present invention, however, otherwise
is-designed quite dlfferently from conventional four lobe
filling ¢ams. Lobe L1 in the illustrated embodiment is
substantially longer (i. e’ of greater radius) than lobes
1.3 and 17 which may be of equal length, lobe 15 being
substantially intermediate lobes 1.3 and L7 and L1 in
radius.. The lobe L1 is sufficiently longer than lobes L3,
L5 and L7 that despite the picking motion causing upward
travel the yarn laid when the lobe L1 produces maximum
downward motion of the ring rail will overlap the lower-
most courses laid on the preceding three strokes by lobes
1.7, L5 and L3.

Intermediate the lobes the depression points D2 D4,

D4 the shortest and progressively increasing in radius
the points D2, D8, and D6, in that order provides excellent
results. - In addition, the configuration of the lobes and
depresswns illustrated produces. quick changes in the
direction of motion at the bottoms and tops of the strokes
thus reducing : the ‘dwell and - increasing the control
achieved. Intermediate the high points and low points of
the cam the configuration of the cam is such as to provide
maximum efficiency and control in winding.

The radii of the lobes and depressions are proportioned
to produce plckmg or intermittent upward movement.of
the ring rail of an amount and timing to achieve the
desired result, the inter-relation between the picking mo-

tion and the rec1procatory movement being well known to
“those skilled ‘in' the art.

The -illustrated cam, which produces. excellent results,
has the following radii at the designated points:

L1617 D2—41%4"
L3—63%" D4—41Y;¢"
L5—67g" D6—5%¢""

L7T—63%" D8-—-413{¢""

‘Although ‘the illustrated .cam has certain dimensions
as described, it will be understood that these are only
illustrative of one form of the present invention and-that
the principle may be embodied in -other cams. The im--
proved cam, it will: be understood, -is characterized by
having one lobe with a radius sufficiently greater than
those of the remaining lobes that in the laying of filling
winding the bottom of the stroke produced thereby will
cause the yarn being laid to overlap or wind below the
precedmg strokes of ‘the cam. Although the invention
is illustrated in connection with a four lobe cam, it will
be recogmzed that the principle is adaptable to cams hav-
ing varying numbers. of lobes.

" Although 'the ‘overlapping or. tying ‘down at the lower
portion of the stroke is the principal characterizing feature
of the 1mproved cam -design, the other characteristics of
the cam such as the radii of the Tespective low points or
depressions, the curvature, and the ‘relatwely sharp points
and depressions prov1dm'g fast changes in direction with
relatively small amounts of dwell also provides 1mportant
advantages. .

Accordmgly, it will be understood that the -present in-
vention: includes an improved builder cam . which: pro-
duces a filling winding in which every fourth down stroke
of the traveler lays yarn below the three immediately
preceding strokes, the invention being applicable to cams
having varying numbers of ‘strokes, the cam also being

. designed to ‘provide overlapping-at the top of ‘the strokes

so -that an -eight point tie down or overlap, four at the
top -and’ four at the bottom, is produced.  The resulting
cop resists sloughing off including at the filling point and-
permits substantially' ‘higher wmdmg off. speeds - than
those previously possible:

The :product produced in accordance with' the present

" invention, namely an‘improved cop, is obviously:adapted

for use with any subsequent’ process requiring withdraw--
ing.of yarn from the bobbin, whether onto other bobbins.
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looms, warp machines, winders, spoolers or others. The
improved cam is adapted for the building of bobbins filled
on spinning frames, twisters and quillers, or with any
process of building a bobbin in which a building cam is
used, and is applicable to various materials, including
cotton, wool, silk and other fibers whether of natural or
synthetic origin.

It will be obvious to those skilled in the art that various
changes may be made in the invention without departing
from the spirit and scope thereof and therefore the in-
vention is not limited by that which is illustrated in the
drawing and described in the specification, but only as
indicated in the appended claims.

I claim:

1. In the method of laying a filling winding in which
yarn is traversed in a reciprocatory motion to and fro
over a portion of a bobbin and in which the field of
traverse is displaced slowly from the bottom to the top
of the bobbin, the improvement comprising depositing
the yarn in a repetitious series of four strokes, the lower-
most winding of the second stroke being substantially
higher than that of the first stroke, the lowermost winding
of the third stroke being substantially lower than that
of the second stroke but above that of the first stroke,
the lowermost winding of the fourth stroke falling inter-
mediate those of the second and third strokes, and the
lowermost portion of the fifth stroke falling below those
of the second, third and fourth strokes but above that of
the first stroke.

2. The method of laying a filling winding in which
the yarn is laid in reciprocatory strokes over a minor
portion of the bobbin and in which the position of the
strokes is gradually moved upwardly on the bobbin,
comprising laying a series of strokes starting near the
bottom of the bobbin and filling the bobbin by repeti-
tiously repeating the laying of said series of strokes from
the bottom to the top of the bobbin, the lowermost por-
tion of the first stroke in the series being laid at a pre-
determined lowermost position, the subsequent strokes in
the series having their lowermost portions higher on the
bobbin than the lowermost portion of the initial stroke
of the series, and laying the lowermost portion of the
injtial stroke of the immediately next succeeding series
below the lowermost portions of the strokes of the im-

mediately preceding series which are laid subsequently 4

to the initial stroke of said immediately preceding series.
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3. A yarn cop having a substantially cylindrical central
portion and upper and lower tapered end portions in
which the yarn is wound on the cop in conical layers
whose length is substantially less than the length of the
finished cop and in which the conical layers progress from
the bottom to the top thereof in repetitious cycles having
a plurality of layers per cycle, the improvement com-
prising the lowermost portion of one layer in each cycle
being positioned below the lowermost portions of the
immediately preceding winding layers in said cycle where-
by said lowermost portions of said immediately preceding
winding layers are overlapped in order to resist being
sloughed off at the filling point of the cop.

4. In a mechanism for winding filling yarn onto a
bobbin in which a ring rail guides the yarn onto the
bobbin, and in which movement of the ring rail is gov-
erned by a cam having a plurality of lobes and depres-
sions, the cam engaging a follower mechanism connected
to the ring rail so that rotation of the cam causes a
repetitious series of reciprocatory strokes of the ring
rail, and in which the follower mechanism permits in-
termittent upward movement of the ring rail, the intermit-
tent upward movement being superimposed upon the
reciprocatory movement caused by the cam, the amount
and timing of the intermittent upward movement being
controlled by the radii of the lobes and depressions; the
invention comprising the cam formed with a lobe longer
than those immediately preceding and succeeding said
lobe in the revolution of the cam so that said lobe pro-
duces a lower stroke than the immediately preceding
and succeeding lobes, and formed with the depression
immediately succeeding the lobe to cause said follower
mechanism to impart increased upward movement of
increased velocity to said ring rail sufficiently that the
lowest winding of said immediately preceding and suc-
ceeding lobes is substantially higher than that of said
lobe.
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