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The present invention relates to textile wind-
ing machines, more particularly to machines
known as Winding Machine and comprises a
novel machine of this character that may be
efficiently operated at speeds substantially higher
than those at which redraw machines heretofore
in use have been operated and that winds firm
uniform packages. The invention comprises al-
so a novel method of winding a bobbin that may
be practised on the new machine and a new
type of package that may be formed thereon,
the package being so wound as to minimize any
tendency of the yarn to slough off from the
sides thereof.

An important feature of the new machine is
an endless belt, one edge of which guides the
yarn to the take-up bobbins and the contour of
which provides the desired traversing action and
determines the shape of the completed package.

Another feature of the new machine is the
vertical mounting of the spindles carrying the
take-up bobbins, permitting safe operation of
the machine at high rates of spindle rotation.

An optional feature of the machine is the
means for cyclically varying the rate of travel
of the traverse belt which prevents ridges or
“hilling” in the wound package by eliminating
tracking.

Other features of the invention will become
apparent as the description proceeds.

Of the accompanying drawings:

Figs. 1 and 2 are side and plan views, respec-
tively, partly in section, of a vertical redraw
frame embodying the invention;

Fig. 3 is a vertical sectional view taken on the
line 3—3 of Fig. 2;

Tig. 4 is a detail view on an enlarged scale
showing a belt contoured for winding a tapered
package;

Figs. 4¢ and 4b are views illustrating steps in
the method of winding a bobbin on the machine
of Figs. 1 to 3 when a belt of the contour of
Tig. 4 is employed, Fig. 4¢ showing the initial
layer of yarn on the bobbin and Fig. 4b the com-
pleted package;

Mig. 5 is a detail view similar to Fig. 4 and
showing a belt suitably contoured for winding
a cylindrical package and

Tig. 6 is a fragmentary view in perspective of
g, protective shield for the traverse belf, suitable
for use with the machine of Figs. 1 to 3.

As shown in Figs. 1 to 3, the new redraw frame
is mounted on a pair of longitudinal rails 2 in-
terconnected at each end of the frame by an end
plate 4. An upright frame member 6 is secured
to each end plate 4 and supports at its upper end
a second or upper end plate 8 which in furn
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tudinal rails 12.

2

supports two spindle rails {0. Also supported
by the upright frame members § are two longi-
A cross bar {4 which is secured
to the rails 12 near one end of the frame, sup-~
ports an upper bearing 16 for the drive shaft 18
of the frame, the lower bearing for the shaft
being carried by a cross support 28 mounted on
the rails 2.

Fixedly secured to the drive shaft 18 are two
pulleys, 22 and 24, the former being adapted to
be coupled by a belt to a suitable drive motor
(not shown), and the latter being coupled by
means of a belt 25 to a pulley 28 fixed on the
lower end of a spindle drive shaft 30. Shaft 39,
which is suitably mounted in bearings carried
by upper and lower supports 32 and 33 secured,
respectively, to the spindle rail 18 and plate 8,
carries at its upper end a spindle drive pulley
34. Spindles 38 are rotatably mounted in suit-
able bearings in the spindle rails 10 and are
driven from the pulley 34 by means of an end-
less belt 38, suitable idler pulleys 40 being
mounted on the spindle rails adjacent the
spindles to guide the drive belt info engagement
with the spindles.

At one end of the frame a relatively large
pulley 42 is mounted on a shaft 44. The shaft
44 is rotatably mounted in a bearing housing 48
supported by a cross plate 48 secured to the lon-
gitudinal rails 12. The shaft 44 is driven from
the spindle drive shaft 30, and preferably the
speed ratio of the shafts 44 and 30 is cyclically
varied by means now to be described. A variable
pitch pulley 59 is mounted on the shaft 30 and
coupled by a belt 52 to a pulley 54 rotatably
mounted on a stub shaft 56. Shaft 56 is carried
by a horizontally disposed change gear arm' 58
which in turn is mounted on a sleeve 80 concen-
tric with the shaft 44 and fixed to the plate 48.
The arm 58 supports a second stub shaft 62
upen which are mounted gears 54 and 66 which
mesh, respectively, with a gear 63 on shaft 44
and a gear 10 integral with the pulley 54 on stub
shaft 58. The pitch of pulley 50 on shaft 3D is
cyclically varied by means of a cam 12 which
engages a shoe 74 fixed to a rod 18, the lower
end of which bears upon the plate 80 of the var-
iable pitch pulley 50. The rod 18 is supported
in a bracket 82 carried by the bearing support 83.
A coiled spring 84 about the rod 18 maintains the
shoe 74 in contact with the cam 12. Cam 712 is
fixedly mounted on a horizontal shaft 86 which
is mounted in bearings carried by the longitu~
dinal rails 12 and carries a gear 88. Gear 838
is driven by a worm gear 90 secured to a hori-
zontal shaft 92 driven from the main shaft {8

__by gearing 94, shaft 92 being mounted in suitable .
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bearings secured to one longitudinal rail i2.
Thus during operation of the frame, shaft 44 is
continuously driven from shaft 30 and the ratio
of rate of rotation of shaft 44 to that of shaft
30 is cyclically varied through a small range.

A large idler pulley 88 is mounted at the other
end of the frame on. a stub shaft 28 ratatably
mounted in a bearing carried by a plate {88, the
plate being so mounted on the rails 12 as to per-
mit adjustment of its position longitudinally of
the frame. The belt 182, the contour of whiek
provides the traversing action eof bakbins earried
by the spindles and determines the shape of the
completed package, encompasses the pulleys 42
and 86, being driven by the former and driving
the latter. A disk {84 having an annular groove
for reception of the lower edge of the traverse
belt 102, is rotatably mounted on a horizontal
shaft. 186 carried by ome rail 12, and serves to
guide and position the belt as it approaches the
pulley 42. A similar guide disk 188 is provided
on the other side of the frame for guiding and
positioning the belt as it approaches the pulley 86.

Supported above the: rails. 12, as by struts L83
(see Fig. 3) is a platform. {18 which extends the.
length of the frame between the pulleys 42 and
96  and meunted on this platform are yarn guide
and tensiening devices and a suitable creel for
the supply packages of the yarn to be wound.
In. the particular embodiment of the invention il-
lustrated in the drawings,; a longitudinal rod 142
is: supported abeve the platform 118 by uprights
{14 and. the supply packages {18 are mounted on
pegs. +48 secured to the rod (4§42 and suitably
spaced  there along. Pigtail guides 128 are
mounted in- pairs.on rods 122 earried by the rod
112 intermediate the pegs $18. Yarn drawn off
over-end from: a. supply package. passes through
the eyes of the associated guides (26 and then
through guides {24 and a tension deviee 128, both
suitably positioned on the platform (i, through
%. second: guide {27 alse mounted on the plat-
form, over the guiding edge of the traverse belh
182 to one of the bobhins 128 orx the spindles 35.

Thetension devices: §28 are indieated inthe draw- 4

ings-as of the weighted: disk type, but other con-
ventional types of additive tension devices eould
be employed:if desired.

The: tension devices [26 and associated guides
124 amd 127 are preferably positioned adjacent
the: sides of the platform. {48, those along one
side- serving to guide and tensicn yarn delivered
to bebbins on spindles on the cther side of the
frame. This arrangement provides a relatively
long free path for the yarn: prior to its passage
over the traverse belt and thus minimizes tension
variatiens during traverse

It is important that each end of yarn be so
guided in its path to and over the contour belt
to its. respective take-up kobbin that deflections
of the path in the direction of belt travel be avoid-
ed while vertical shifting of the path, in accord-
ance with the contour of the belt, be permitted.
Verticak guide rods 1 29-are positioned on the plat-
form: HE adjacent the belt to so guide the yarn
to- the belt and take-up bobbins. The position
of a guide rod 2% with reference to its adjacent
bobbin 28 is important for optimum winding.
Preferably, as indicated in the drawings, the rod
is so positioned that the yarn path from the rod
to anempty bobbin is substantially perpendicular
to the direction of travel of the belt.

A convenient arrangement which provides suit-
able contrel of the yarn path and at the same
time serves to protect the operator of the ma-
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chine from accidental contact with the rapidly
travelling traverse belt 182 is shown in Fig. 6. In
this arrangement the belt 102 is enclosed within
a shield (39 of sheet steel or the like which is
mounted on a series of cross members 132 sup-
ported by the upper longitudinal rails {2 of the
frame. In the shield adjaecent. each spindle po-
sition is a vertical slot 134 having rounded edges
seeving in lieu of the guide rods 128 toc guide the
yarn. and. to prevent horizontal deflection of its
pathr Preferably the inner and outer walls of
the shield {28 are eonnected together near their
upper edges between the slots 134 by removable
spacers 136 to permit ready substitution of a belt
of different cantour. Guards (38 are also pro-
vided for the termingl pulleys 42 and 86 and these
alser are preferably constructed so as to be readily
removable for change of belt.

In order to permit dofiing and replenishing of
individual bobbins without. shutdown of the
frame, a separate spindle brake: is provided at.
each spindle position. Each brake comprises a.
block k48 of friction material having a. concave
surface adapted. to- be brought into. contact with
the flange 142 of the spindle whorl to. brake the.
spindle. The bloek {48 is mounted on a U-shaped
plate member 44, which in turn is mounted for
limited pivotal motion about. the axes of rods
146-brazed to the under surfacethereof. Therods
{48 extend inwardly from. the arms of the
U-shaped member 144 and enter diametral slots
in a ring 148 encompassing a spindle, the ring 148
and rods 146 resting on the spindle rail 18.. De-
bending frem the legs of each member {44 and
preferably formed integrat therewith, is.an apron
188 for engagement. by the knee of an operator,
bressure on the apron {38 rocking the member
144 about. the axes of the rods 145 and bringing
the braking surface of block 148 into engage-
ment with flange- 162. The bobbins 128 rest on
shoulders or flanges $52 on: the spindles 36 and
these shoulders, as best shown in Fig. 2, are pref-
erably triangular in herizental section to- permit
the engagement of the under surface of the lower
flange of the bobbin: by the fingers of the operator
when doffing. This construetion avoids the neces-
sity for handling of the: delicate yarn on:the boh-
bin and thus minimizes damage or soiling of the-
yarn.

As heretofore indicated the contour of the
traverse belt 182 determines the shape of the
completed package. Pig. 4 illustrates a suitable
contour of belt for use in winding a package of
the shape illustrated in PFig. 4b. To wind suchk-
package the upper portion thereof is traversed
moré rapidly than the lower portion. Also, to-
provide the proper taper to the package, the-
traversing should be such that the spacing be-
tween adjacent turns of the yarn gradually in-
creases from the base of the tapered portion, in-
dicated at « in Figs. 4a and 4b, to-a maximum at
the top of the bobbin. Below the line « the
guiding edge of the belt has a constant slope to
provide the uniform wind of the cylindrical pars
of the package. Adjacent the highest and low-
est. points of the upper edge of the traverse belt,
corresponding to the top and bottom of the pack-
age, the slope of the trailing edge is abruptly.
increased threugh a short distance as indicated
at 154 and 156 respectively. This abrupt change
in curvature prevents “hilling” at the ends of
the bobbin by compensating for the delay in
transmitting to the point of application of wind
on the bobbin the effeet of change in direction
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of traverse occasioned by the distance hetween
the traverse belt and the bobbin.

From the foregoing description it will be ap-
parent that the redraw frame of the invention
when provided with a belt of the contour of Fig.
4 will wind packages such as that of Fig. 4b,
in which the tapered and cylindrical portions
are formed without change in length of traverse.
Thus except at the upper and lower ends of the
bobbin, there is no change in direction of traverse
and the resulting package has consequently less
tendency to slough off than packages formed by
machines which vary the length of traverse or
add a traverse action to a builder motion. Due
to the fast wind at the upper end of the bobbin
resulting from the abrupt change of slope at the
peaks of the contoured edge of the traverse belt,
the packages are formed with a wide angle of
wind at the tapered ends. Consequently “creas-
ing-in” or “trapping” of yarn under the upper
bobbin flange is avoided and drawing off of yarn
over-end from the packages is facilitated.

When it is desired to wind cylindrical pack-
ages, a kel of the contour of that shown in Fig.
5 may be employed. In this instance the yarn
engaging edges have a constant slope except for
the short stretches 154 and (56 adjacent the
highest and lowest points respectively of the
upper edge of the belt; these short stretches, as

in the case of belt of Fig. 4, have a greater slope :

along the trailing edge to insure against hilling
at the ends of the bobbin.

The operation of the above described machineg
will be readily understood from the foregoing
description. When the frame is in operation the
drive shaft which is driven from the frame mo-
tor (not shown) drives the spindle drive shaft 232
through the belt 26 and pulleys 24 and 28 and
the spindle drive shaft, through belt 38 and pul-
ley 34 drives the spindles and, through the vari-
able pitch pulley 50, belt 52 and the gear frain,
drives the shaft of drum 42. Rotation of drum
42 causes unidirectional travel of the traverse belt
102 past each spindle which in turn causes the
yarn, drawn from the creel by the rotating
spindles, to traverse the spindles in accordance
with the contour thereof. Drive shaft I§,
through shaft 82, gears 88 and 99 rotates cam 12
which, through shoe 74 causes cyclical variations

in the pitch of pulley 58 and thereby varies the |

ratio between the rate of rotation of the spindles
and the rate of travel of the traverse belt. This
cyclical variation is small, preferably of the order
of about five percent. The shape of the com-
pleted package will depend, as heretofore de-
scribed in connection with Figs. 4 and 5, upen
the contour of the particular traverse belt used
in the machine, belts with contours of uniform
slope building cylindrical packages, and those
with contours concave upward building tapsred
packages.

As the vertical distance between the highest
and Iowest points of the contoured edge of the
belt determines the axial length of package to
be wound, the bobbins used on the frame should
have a length of barrel correlated to the par-
ticular traverse belt or, conversely, the traverse
belt ‘should be designed with reference to the
particular bobbin to be used on the machine.
Preferably, bobbins of the general proportions
shown in Fig. 4a having a barrel length of about
514 inches are employed when the package is to
have the tapered form shown in Fig. 4b. Such a
bobbin forms the subject matter of a co-pending
application of the bresent applicant, Ser. IMNo.
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122,626, filed October 21, 1949, now abandoned.
When a bobbin of the proportions illustrated in
Fig. 4a and of the size specifically described in
said application is wound with 100-40-3 acetate
(100 ends of 40 denier per filament twisted three
times per inch) using a traverse belt contoured
as in Fig. 4, a package is formed that weighs about
one and one tenth pound and that is suitable
for use as the yarn supply in a two-for-one twist-
er. The redraw frame of the present invention
can wind such package in substantially less time
than econventional redraw frames in which the
packages are formed on horizontally disposed
axes can wind packages of lesser weight. For
example, 1% pound packages have been wound
on the new machine in one and one quarter of
an hour, using a spindle speed of 4000 R. P. M.
and a traverse belt speed such that the rate of
traverse was b4 cycles per minute, the particular
pelt having a peak to peak length measured along
the belt of four feet and moving at an average
speed of about 220 feet per minute. This is a
substantisl improvement over redraw Irames
now in use which have a rate of spindle rotation
of about 900 B. P. M. or less. Such machines re-
quire about five hours to wind a +% pound
package. '

The invention has now been described with
reference to one specific embodiment thereof.
Obviously various changes in the construction of
the specific redraw frame illustrated in the draw-
ing could be made and parts could be added or
omitted without departing from the spirit of the
invention. For example although in the par-
ticular machine illustrated in the drawings, yarn
is delivered over the upper contoured edge of a
traverse belt which is frictionally driven by a ro-
tating drum, obviously the lower edge rather than
the upper edge of the belt could be contoured
and the yarn fed thereunder, and chain or other
drive means for the traverse belt could be em-
ployed if desired. Various shapes of packages
other than those specifically described could be
produced by suitably varying the contour of the
belt. For example, if the contour near the bot-
tom of the troughs or dales is curved so as to
accelerate the traverse at the lower end of the
bobhin and the contour near the peaks is also
so curved, packages roundly tapering at both ends
will be formed, with or without a central cylindri-
cal portion, depending upon whether or not an
intermediate section of the coutcur has a con-
stant slope. On the other hand, if the contour
of the belt were such as to provide uniform rate
of traverse near the ends of the barrel of a
bobbin with accelerated and decelerated traverse
over the central portion, packages with cylindri-
cal end portions and restricted central portions
would be formed. Thus the invention provides a
methoed and means for forming substantially any
desired form of yarn package and such package
due to the fact that it will be formed of successive
layers each extending the full length of the pack-
age, will have less tendency to slough off when
handled than packages wound with a traverse
length less than the full length of the package.

The following is claimed:

1. A textile winding machine comprising a plu-
rality of substantially vertically disposed rotata-
ble- spindles adapted to support bobbins, drive
means for said spindles, an endless sheet mem-
ber having a contour slong one edge defining a
succession of hills and dales, the difference be-
tween the maximum and minimum widths of the
sheet member being substantially equal to the
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length of the package to be wound on. a hobbin,

means for moving said sheet member unidirec-
tionally in. a fixed closed path adjacent said
spindles, support means for yarn supply pack-
ages and means for guiding yarn from g supply
package to a bobbin, said guide means being peosi-
tioned to cause the contoured edge of the sheet
member to be engaged by the yarn in its travel
te 2 bobbin whereby the yarn is caused to traverse
the bobbin in accerdance with the hills and dales
of the contoured edge of said sheet member.

2. The winding machine according te claim 1
wherein said means for moving said sheet mem-
ber includes a pair of rotatable drums encom-
passed by said sheet member and means for driv-
ing one of said drums.

3. The winding machine aceording to claim 2
wherein said means for driving one of said drums
includes means for cyclically varying the rate of
retation thereof.

4. The winding maehine according to elaim 1
including means preventing displacement of the
yarn in the direction of travel of the sheet mem-~
her.

5. A textile winding machine comprising g plu-

rality of substantially vertically disposed rotata-

ble spindles each adapted to carry a winding core,
sypport means for yarn supply packages, yarn

guide means for leading yarn from a package

to & winding core, means engageable by the yarn
in its-travel from said guide means to a core for
causinng the yarn: to traverse the core during
winding thereon, said traverse means eompris-
ing an endless sheet member having a contour
along one edge defining a series of hills and dales,
the difference between the width of the sheet
member: at the bottom of a dale and that at the
peak of an adjacent hill being substantially equal
to the-length of package to be wound on a core,
the yarn. engaging said contoured edge, and
means for rotating said spindles and for moving
said sheet member in a fixed path adjacent said
spindles,

6. In a winding machine of the type wherein
a plurality of spindles are rapidly rotated to draw
yarn frem supply packages for winding on cores
carried by the spindles, the combination com-
brising an endless flexible belt having a con-
toured edge positioned for travel of yarn there-
over during the winding operation and means for
moving said belt in a direction substantially at
right angles to the direction of travel of the yarn
in approaching the cores to cause the path of
each yarn end to be deflected parallel to the axis
of the associated core in accordance with the
contour of the belt, said contoured edge compris~

Ing a succession. of hills and dales, the transverse.

distance between the narrowest and widest parts
of the belt being substantially equal to the axial
length of packages to be wound on the cores.

7. The combination according to claim §
wherein af least a part of the contoured edge of
the belt between the base of a dale and the peak
of the adjacent hill is straight whereby a corre-
sponding length of the packages wound on the
cores will be cylindrical in shape.

8. The combination according to claim 6
wherein a part of the contoured edge of the belt
is in the form of a curve increasing in slope to a
maximum at the peak of each hill whereby a cor-
responding length of the packages wound on the
cores will be tapered in shape.

9. The combination, with a winding machine

of the type wherein ends of yarn are drawn from.

supply packages. by rotation of vertical spindles
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carrying eores upon: which the yarn is weund,.
of a traversing means determinative of the shape
of the packages to be wound comprising an end-
less flexible belt. having one: straight edge. and
the other edge cut: in the form: of a: series of hills.
and dales so- that the width. of the belt varies
along its length. from a. minimum: at the bottom:
of each dale to a. maximum at the peak of each.
hill, means for causing unidirectional travel of
said belt in a fixed circuit with its straizht.edge:
in a horizontal plane and with. one face adjacent
the spindles, and yarn guide means pasitioned.
to cause yarn in traveling from the supply paek~
ages to the winding cores to engage said con-
toured edge of the. belt for traverse thereby of
the eores, the. contour of said.belt between the.
bottom. of a. dale and the next succeeding peak
having a constant slope for a portion of its dis-
tance and a gradually increasing slope for the
rest of its distance whereby the shape of eaeh
package wound on the machine ig cylindrical for
a portion of its length and tapered for the re-
mainder of its.length.

19, A textile winding machine comprising. a-
plurality of rotatable spindles- adapted to sup-
port winding cores,. drive means for said spindles,.
an endless:sheet. member having a contour along:
one edge defining a suecession of hills and: dales;:
the mazimum transverse distance between the:
bottom. of a dale and: the peak of a hill being:
substantially -equal to the length of package to
be wound on a core, means for moving said sheet.
member in g fixed path adjacent said spindies,
suppert means for yarn supply packages and
means for guiding yarn frem a. supported: sup-
ply package to a winding core, said guide means
being positioned to: cause the contoured edge of:
the sheet member to be engaged by the yarn in.
its travel to a winding core whereby the yarn:
is caused to traverse the winding core in accord-
ance with the hills and: dales of the contoured
edge of said sheet. member.

11. The textile winding machine according to
claim 10 wherein the contour of said sheet mem-
ber between the bottom ef a dale and the next-
suceeeding peak has- a constant slepe for a por-
tion of its distance and g gradually increasing
slope for the rest of its distance whereby. the:
shape of each package wound on the machine is
cylindrical for a portion of its length and tapered.
for the remainder of its length..

NORMAN E. KLEIN.
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