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9 .Claims.

This invention relates to the winding of yarn
into packages, and relates more particularly to
the production of improved yarn packages.

Ring twisters commonly employed for wind-
ing yarn packages, Particularly those containing
from one to two pounds of yarn, are equipped

. with traverse driving mechanisms which furnish
2 constant traverse stroke at all times. Due to
variations in bobbin dimensions and to the ab-
sence of means for adjusting individual spindles,
poorly wound yarn packages are often obtained.
It is accordingly an .important object of this

invention to provide a novel arrangement adapt-— -

ed to be attached to.a ring twister which will
cause to be produced yarn packages of improved
characteristics.

Another object of this invention is the provi-
sion of a novel creeper gear arrangement adapted
to be attached to a ring twister for controlling the
traverse stroke in such a manner that the wind of
the take-up bobbin is continuously varied.

A further object of this invention is to provide
in a ring twisting device a novel arrangement
for causing the ring rail thereof to modify its
stroke when it reache§ a predetermined position
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In relation to the yarn package being built, in .

order to form taper-top yarn packages.
Other objects of this invention, together with
certain details of construction and combina-
tions of parts will appear from the following
. detailed description and claims. :

. Although this invention is applicable to the
packaging of yarns of any natural cr synthetic
fibers or filaments, it is particularly effective in
the packaging of continuous filament yarns hav-
ing a smooth surface which causes the same to
* have a-geater tendency to shift or slide each
other when in package form. This invention
may be applied to. any winding device employ-
Ing a traverse bar carrying a ring for directing
the yarn on to a take-up package, examples. of
such devices being “ring twisters” where yarn is
pulled frem a supply package and wound, with
cr without adding twist, on to a bobbin, and
“riny spinning machines” where artificial fila-
ments are formed by extruding a spinning solu-
tion through a plurality of suitable jets into a
setti \g medium and then grouping the filaments
formed into a yarn and winding said Yarn on to
a take-up spool or bobbin with the-aid of a
ring and traveler.

‘In the drawings, where this invention is
shown applied to a ring twister, . -

Figure 1 is a front elevational view of a ring

(ClL, 242—1434)

twister device modified in accordance with this
invention, .

Figure 2 is a side elevational view taken along
line 2-—2 of Figure 1 in the direction of the ar-
rows, = . .

Figure 3 is a cross-sectional view taken on line
3—3 of Figure 2 in the direction of the arrows
but on a slightly enlarged scale,

Figure 4 is an elevational view of a yam
package produced in accordance with this in-
vention, I

Figure 5 is a view showing graphically the
build and internal structure of the yarn package
produced in accordance with this invention.

Like reference numerals indicate like paris
throughout the several views of the drawings.

Referring to the drawings, reference numeral
1 is applied to the main horizontal frame bar of
a ring twisting K machine. This bar extends
across the front of the machine and is suitably
supported with legs, braces, end pieces, etc. that
are not shown  on the drawings as their exact
structure is not necessary to an understanding of
the invention. Mounted along the bar [ are
wells 2 adapted to journal and lubricate spindle
and whorl assemblies generally indicated by
reference numeral 3 that carry the bobbins 4

" upon which' the yarn is ‘wound. Also mounted

on the bar 1 is a whorl brake and locking lever

30 5. Means are provided for imparting rotation

to the spindle and whorl assemblies 3, said means
comprises a main drive shaft 6, suitably jour-
naled in the main frame (not shown) of the

- ring twisting machine, and a drive pulley T fixed

35

40

‘to said shaft, the pulley 7 being operatively con-

nected to the spindle and whorl assemblies by
means_of a belt 8 which travels over a guide »

-roller 9, as is well understood in the art.

At intervals in the bar | are guide-ways 11 in
which supporting posts 12 are adapted to re-
ciprocate. The posts 12 support a traverse bar

.13 inh which are mounted rings 14 carrying a

50

85

traveler (not shown) for inserting twist in the
yarn and for directing the yarn on to the bobbin
4. The posts. 12 may be provided with a wear
plate 15 that rests on or is fastened to a roller 16
mounted on a lever arm {7 provided at its op- -
Dposite end with a counterweight 18. At Ieast
one- of the lever arms 11 has suitably attached
thereto at a point intermediate its ends an arm
19, the purpose of .which will hereinafter be de-
scribed. The lever arm {7 is journaled on a
shaft 2/ suitably supported on the main frame.
Ordinarily there are twenty-four such counter-
weighted lever arms 17 on each 180-spindle ring




2
twisting machine, the counterweights i8 being
50 pounds each. In the reciprocation of the
~ traverse bar I3, the raising thereof is effected
by the counterweighted lever arms, while the
lowering of the same is accomplished by a posi-
-tively driven heart-shaped cam 32. The cam 22,
"which: is mounted for rotation on a shaft 23
driven from a gear box 24 operated by the main
drive of the machine, cooperates with a cam
follower 25 rotatably mounted in a recess 26i
provided in a builder arm 2T7. Builder arm 2T is
pivotally mounted at one end on a stationary
shaft 28, the other end thereof being provided
with creeper gear attachment generally  indi-
cated by reference numeral 30.

As indicated above, the constant traverse
stroke employed in prior ring twisters made for
poorly wound packages. To avoid this difficully.
there is provided the creeper gear attachment

which is adapted to continuously vary the wind ¢

on the take-up bobbin by a step-by-step change
in the stroke effected by the usual builder arm.
For instance, on prior standard set-ups the
traverse stroke was constant and was set. to
travel the full Iength of the bobbin barrel, nor-
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Also, the collars
throw the ratchet

any desited length of creep.
35 and 36 may be spaced fo

wheel 42 the distance of one or more teeth to:

vary the speed of the traverse creep. It has been
found, for example, that a. firm 87% inch package
is formed by having the builder arm move the
traverse 8% inches while the creeper gear pro-
vides a % inch creep of the {raverse.

The creeper gear arrangement described above
may be incorporated in any ring twisting ma-
chine producing any type of package. It is,
however, especially advantageous when incor-
porated in a ring twisting machine employed in
producing a taper-top package. In accordance
with our invention a taper-top package may be
produced by incorporating in the traverse drive
mechanism an eccentric idler pulley attachment.
The object of this pulley is to cause the ring bar

- to accelerate its stroke when: it rises to a pre-

25

mally about 8% inches, whereas in'the present

case where a creeper gear atfachment is em-
ployed, the constant stroke is set to travel 8%
inches, or 7% of an inch shorter than the bobbin
parrel, with the superimposed stroke effected by
the ereeper gear making up the difference of
the & of an inch. Consequently, slight varia-
tions in bobbin traverse length do not show up
when the wind is broken up af either end of the
stroke. A further advantage is obtained in that
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the slight continual variation in pitch of the -

fraverse produces a more firm package.

The -creeper gear attachment 30 mounted on
the shaft 29 at the end of the builder arm 21
will now be described in detail. On the shaft
29 is mounted a bushing 3! which supports a
pivoted ratchet arm 32 having a counterweight
33 fixed at one end and a rod 34 pivotally at-
tached to the other end. The rod 34 is pro-
vided with two adjustable collars 35 and 36 so
spaced as to be on opposite sides of an abutment
plate 3T through which the rod 34 passes. The

abutment plate 37 is attached to the main frame -

{ in 4 suitable manner as indicated at 38. The

40

determined position: in relation to the package
being built, and cause the ring bar to be deac-
celerated on its downward stroke. - :
Means are provided for tapering the top por-
tion only of the package. This means consists
of an eccentric idler pulley for guiding the trav-
erse lifting chain, thus making for a simple and
inexpensive method of producing taper-top
packages (5 inches straight traverse and 3%
inches taper traverse) for the purpose of increas-
ing yarn capacity on bobhbin and allowing addi-
tional “finger” clearance between the outer pe-
riphery of the bobbin flange and the yarn wind-
ings, thereby minimizing the danger of opera-
tives soiling outer windings when handling full
packages.
celerate the ring rail when it rises to a predeter-
mined position in relation fo the package being
built, the stroke being deaccelerated on its
downward stroke. This motion is accomplished
by modifying the normal builder chain and

-pulley construction. The means provided here-

“jn for forming the taper-fop packages changes

collars 35 and 36 acting against the abutment o

plate 37 effect 2 movement of the ratchet arm 32
relative ta the buiflder arm 21. Mounted on the
ratchet arm 32 is a pawl 39 held by a spring &t
against a ratchet wheel 42. The hub of the
ratchet wheel 82 extends Iaterally of the shaft
29 and is formed into an éccentric bearing 43 on
which is journaled a hub 44 having an inftegral
_extension or ear 45 to which the traverse drive
chain 46 is atfached.

Tn operation, the builder arm 21 is recipro-
cated by the cam 22 in 2 constant arc thus im-
parting a pull and release of a definite length or
set on the traverse drive chain 46. This mofion
normally would produce a consfant repeat of the
traverse of the yarn on the package, the pifch
of the traverse on any porfion of the package
being constant and governed by the shape of the
cam 22. However, superimposed upon this eon-
stant movement by the cam 22 is the continual
-variation in a step by step advance ‘and return
of the set of the traverse effected by the rafchet

“wheel 42 and eeceniric bearing 43 -combined to
produce a creeper gear. < Obviously the eccentrie
bearing can be made-to have any suitable ratio
between its major and minor axes to produce

the ratio of the pulley so as fo cause the chains

connected thereto to be taken in and let out in -
5 an accelerated and deaccelerated manner until

they reach a predetermined position on the pul-
leys, when they will act in the normal way. This
complete motion is carried out with every revo-
Tution of cam 22 above described.

More specifically, the mechanism for produc-
ing the taper-top packages is interposed between
the builder arm 2T and. the lever arm {T and
includes an arrangement of idler pulleys. An
idler pulley 4T is suitably journaled at 48 in a

5 pracket 49 attached to the main frame f. The

traverse drive chain &6 passes over the idler
pulley 4T and is attached fo an idler pulley 5f
that is formed integral with or is attached con-

- centrically to an idler pulley 52 that has a Fa-
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dial projection 53, extending therefrom, fo the
end of which a fraverse builder chain 54 is at-
tiched. The other end of the chain 54 is at-
tached to the working arm {9 of the lever i1. A
flat spot 55 is machined on fhe periphery. of
idler pulley 5t. The flat spof 55 on pulley 5
and the projection 53 on the pulley §2 change
the ratio of the movement of the chains 46 and

' "5 csusing them to accelerate and deaccelerate

70
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during a part of their movement and to operate

at a constant ratio the rest of their movement in .

each cycle. This complete cycle or set of mo-

The purpose of said means is fo ac-’

tions is carried out at every revolution of the -

cam 22, , . -
Fhe above described traverse drive produces
g, package like that shown in selid ines in Figure
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4, Inbuiidingtbispackagethetraverseofyam
on the package is substantially uniform on the
up and down stroke over the section A but in-

350 to 12,, preferably about ¥;,
of the entire length of
Hon C is filled with yarn
traverse effected through
package shown in dotled Hnes in Figure 4 is the
normal build of packages which compared with
the package shown in solid lines defines g zone
Dshowiugtheextenf;ofthzincreaseinammmt
ofyamthatmaybeplacedmthepackageand
this increased weight of yarn is placed on the
package while building a DPackage that has 409
less breakages in subsequent coning operations
and greatly reduced waste Yarn due to the ad-
ditional clearance at the top of the bobbin. I
is to be noted that in forming section A that
chains 46 and 54 are working against the normal
face of the pulleys 5f and 52, respectively, while

in forming section B chain 46 is working against -

the reduced periphery of pulley 5t due to the flat
spot 58 thereon while chain 54 is working in a
greater arc than the normal periphery of pulley
52 due to the prejection 53 thereon. Ohviously
section B ean be made any suitable length rela-
tive to section A by varying the lengih of the flat
spot 55 and/or the length of the projection 53.
In practice it is found desirable to have section
A about twice the length of section B. Im longer,
thinner packages

Figure 5 flustrates graphicaily the build ang
internal structure of the yarn package, show-
ing the position of the fraverse rail with respect
to the yarn package
stroke of said fraverse rail X will be noted

that the yarn is applied at 3 uniform pitch while .

the fraverse rail maves the distance A indi-
cated by straight Iine 56. Thus, the speed of
revolution of the package will determine the
number of turns of yarn applied. Ti is obvious,
therefore, that under all speeds of revolution of

' “the package the building of the package over this

section A will produce a cylinder of yarn of uni-
form thickness. The curved Iine 5T indicates
that the traverse rail accelerates over the dis-
tanceBminusC,whﬂethecurvedlineSSin—
dicates that the traverse rail decelerates on the
-down-stroke over the distance B minus C. Thus,
the build onthi_sporﬁonofthepackagewinbe
in the nature ofafrustmmofaconethewallof
- which gets thinner as the top of the package is
approached, ’ -

The reference numeral 6f indicates the upper
extremity of one stroke of the traverse rail, the
reference numeral 62 indicates the upper ex-
tremity of another stroke of the traverse rail,
and the reference numeral 63 indicates the up-

- Permost point which is reached by the traverse -

rail. These differences in upper extremities of
the strokes are effected by a step-by-step creen
of the traverse rail, the reference numeral 64
indicating a return of the stroke during the step-
by-step creep. This
to hundreds of times in huilding a package, the
number depending upon the type of yarn and the
purpose for which the Package is being built.
In building a 1% pound Package of 150 denier
artificial yarn the traverse rail will make thou-
sands of complete strokes and the step-by-step

the package. The sec-

this ratio may be increased..

at any time during the

cycle is repeated from ten

3
creep cycle will be repeated a much Smaller
number of times.

It is to be understood that the foregoing de-
tailed déscription and drawings are given mere-

5 ly by way of illustration and that many variz-

tions may be made therein without departing

from the spirit of our invention. i
Having described our invention, what we de-

sire fo secure by Letters Patent is:

I. A method of forming a package of yarn on

-& bobbin or spool by ring spinning, which com-

prises traversing the yarn at a constant piteh

over a body section, traversing the yarn at a

constantly inecreasing pitch over a taper section,

said body section Dlus said taper section being
substantially the. Iength but not the ful length

of the spool or bobbin, traversing the yarn at a

constantly decreasing piteh back over the said

taver section, traversing the yam at a constant

pitch back -over the body section to constitute a

complete cycle, moving the traverse an increment

of the difference hetween the lengih of a com- )
plete cycle and the Iength of the spool or bobbin
and winding gnather cycle. :

2. In g device for winding bobbins and the like,
the combination with a ring twisting device hav-
ing a traverse bar and a ring for directing yarn
on to the bobbin, a builder arm for imparting
motion to said traverse bar and a constant mov-
30 Ing drive for oscillating said huilder arm.  of

means. including an idler pulley having a flat

face thereon, for accelerating and de-aceelerat-
ing the motion of said traverse bar, imparted
thereto through said builder arm by said con-

35 stant drive, as the yarn is applied to a section

at one end of said babbin, and means for con-

tinuously varying the wind on said bebbin by a

step-by-step motion relative to the package be-

ing formed, said wind-varying means compris-
ing a ereeper gear arrangement meounted on said
builder arm and including an eccentrie bearing

operzatively connected to said idler pulley. o
3. In a device for winding bobbins and the Iike,

the combinstion with a ring twisting device hav-

ing a traverse bar and a ring for directing yarn
on to the bobbin, a builder arm for imparting
motion to said traverse bar and a constant mov-

" ing drive for oscillating said builder arm, of

means, including an idler pulley having a flat
face thereon, for accelerating and de-accelerat-

‘ing the meotion of said traverse bar, imparted
thereto through said builder .arm by said con-
stant drive, as the yarn is applied to a section
at one end of said bobbin, and means for con-
tinuously varying the wind on said bobbin by a
step-by-step motion relative to the DPackage be-
ing formed, said wind-varying means compris-
ing a ratchet wheel mounted on said builder arm,
a hub integral with said ratchet wheel and form-.
ing an eccentric bearing, a second hub integral
with said ececentric bearing, means operatively
connecting said second hub with said idler pulley,
and means for rotating said ratchet wheel upon
movement of said builder aim.

4. In 3 device for winding bobbins and the like,
the combination with 3 ring twisting device hav-
‘ing a traverse bar and a ring for directing yarn

-on to the bobbin, a builder arm for imparting

motion to said traverse bar and a constant mov-

ing drive for -oscillating said builder arm, of
means, including an idler pulley having a flat
face thereon, for accelerating and de-accelerat-
ing the motion of said traverse bar, imparted
thereto through said builder arm by said con-
stant drive, as the yarn is applied to a section at
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one end of said bobbin, and means for coniinn- ing a fiat face thereon, for accelerating and de-
ously varying the wind on said bobbin by a step- acceleraiiny the motion of said traverse bar,
. by-step motion relative ip the package being imparted -thereto through said builder arm by
formed, said wind-varying means comprising a - said constand drive, as the yarn is applied 10 2
Tatchet wheel mounted on said builder arm, a 5 seciion at one end of said bobbin, and means
b integral with said ratchel wheel and form- for continuonsly varying ihe wind on said bob--
. ing an eccenirie bearing, a second hub infegral bin by = step-by-step motion relative 1o the
with said eccentric bearing, Imeans " operatively package being formed, said wind-varying means
conneciing said second hub with sa2id idler pulley, comprising a shaft carried in ihe free end of

and means ingluding a Taichet arm haying = 10 said builder anm, a Taichet wheel on said shaft,
pawl thereon Ior rotating said ratebeb wheel 2 hub integfal with said ratchet wheel and form-
1upon movement. of said boilder sxm. jng an eecentric bearmg, a second hub integral

5. In @ deviee for winding bobbins and the with said eccentric bearing, Imeans gpperatively
Tike, the combination with a Tng twisting de- commeriing said second hub with said ifler pul-
vice having  traverse bar and a TIng “sor direct- 15 ley, and means for rotating said Tatchet wheel
ing yarn on io the bobhin, a boilder @mrm for wpon movement -of said bouilder arm, said latier
jmparting molion to smzil traverse bar and 8 means including a ratehet arm pivolally mount-
constant moving drive for oscillating szid boild- ed on said Tatchet ‘wheel shafi, 2 pawl on said
gr grm, of means, snclufing an idler pilley hav- - ratchet arm for cooperaiing with said Tatchel .
ing @ fiat Tace thereom, for accelerating and de- 20 wheel, a ecunterweight at one end of said ratchet -
aecelerating the motion of said traverse bar, Im- arm, a rod on the other end of said Tatchet arm,
parted thereio fhrongh said bulider arm by szid snd an abutment plate on the Ting twisting de-
constant drive, as the yarn is applied 1o a-sec- vice for Dimiting the movemeni of said rod
tion at one end of said bobbin, and means for whereby said rod calses the Totation of said
- eoniinuously varying the wind on said bobbin 25 ratchet wheel through said Tatchet arm and
by a step-by-step motion relative %o the pack- pawl carried thereby. . ’ ’
age being formed, said wind-varying means com- 8 In o device for winding bobbins and the
prising a ratchet whegl momuied on said- buiid- like, the combination with a ring twister device
&r arm, a hub integral with said reichet wheel having a traverse bar and @ ring for directing-
amﬂinnninganeccezmicheaﬁng, a second hudb 30 yarn on {p the bobbin, 2 buiider arm for im-
‘ntegral with said eceeniric bearing, means 0D~ parting motion 1o said {raverse bar, and a con-
eratively connecting said second hub with said ‘stant moving drive for sseillaiing said builder
idler puiley, and Imeans including & counier- arm, and means for accelerating and de-aceel-
weighied ratchet arm having a spring-pressed erating the motion oif said fraverse bar as-ihe -
pawl 1 eon for roiaiing said ratchet wheel 35yamisappﬁedtoasecﬁunatmeenﬂ of said -
uponmuvementofsaidm&eram - . bobbizz,saiﬂ-meansmjn;nishganiﬂlerpuﬂey
8. ITn = deviee for winding bobbins and fhe having s Bat face theveon, a seeond idler pulley
Tike, #he combination with = ring twisting device operatively joined to said first-mentioped idier
mmgamme'-wmﬂarmgimdmm puﬁey,ameansmmpﬁsmgamemgeaa‘ar—
varn on 1o the bobbin, 2 builder arm for fn- 40 mgﬂnentmcludingaheccmtx'icbeaﬂng OPETA~
parﬁngmnﬁmmsaidmmsebarandamn- ﬁvelycmmeﬂtedtoomofsaiﬁ.idlerpuﬂeysior
stant moving drive for pscillating said buider continnonsly varying- the wind on said bokbin -
arm, of means, inclnding an idler pulley bav- by @ step-by-siep motion relative to the pack-
ing a flat fsce thereon, for sccelerafing and age being formed, and means for operatively con--
de-accelerating the motion of <sid traverse bar, 45 mecting the other of said jdler pulleys to the
mpartedtheretoﬂamughsaiﬂbuﬂderamhy iraverse bar operating means.. - .

Qidcunstaptdﬁve,astheyarn_isappﬁedtoa 'B.Inadevicefarwmtﬁngmm:msanﬂﬂm
section at one end of said bobbin, and means iike, the combination with a ring twister device
for continuously ine the wind on said bob- _  having.a traverse bar and a ring for directing

bin by & step-by-step motion relative 0 the 59 yarn on to the bobbin, a builder arm for im-
package being formed, said wind-varying means  pariting motion 1o said traverse bar, and a con-
comprising a shaft carried in the iree end of  stani moving drive for oscillating said builder
said builder aTm, o ratchet ‘wheel on said shaft, a arm, and means for accelerating and de-accel-
tub integral with said ratchet wheel and form- erating the motion of said traverse bar as the
ing an eccentric bearing, a second hub integral 55 yarn is applied o a section at one end of said
with said eccentric bearing, means operatively bobbin, said means comprising: an idler pulley
connecting said second hub with said idler pulley, =~ havinga fiat face thereon, a second idler pulley
and means for rotating said ratchet wheel upon having a projection thereon ard operatively
movement of said builder arm, said latter means joined to said first-mentioned idler puiley and .
jncluding a ratchet arm pivotally mounted on 60 means comp ising @ creeper gear arrangement
said ratchet wheel shaft, a pawl on said ratchet ineluding an eccentric bearing :gperatively con- :
arm for cooperating with said ratchet wheel and nected to said flat-faced idler pulley-for contin- -
a counterweight carried by said ratchet arm. ~ uously varying the wind on said bobbin by a’
7. In a device for winding bobbins and the step-by-step motion- relative to-the package be-
like, the combination with a ring twisting de- 65 ing formed, and means for operatively connect-
~ vice having a traverse bar and & ring for direct- - ing the projection on the other of said idler pul-
ing yarn on to the bebbin, a builder arm- for leys.to the traverse bar operating means.
imparting ‘motion to said -traverse bar and a - - Lot T ow et
constant moving drive for oscillating said build- -

er arm, of means, including an idler pulley hav-- 70
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