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and exact descflption
~My inventi
d h

r simultaneously wmdlng a plurahty of
reads‘j(by whlch 1 mean any twisted

ord and
be ks

““and e mpactness.

e pr0v1de mearis for

e in balhng machmes independ-
vices have been

ent tension - producing

relates to balhng ‘machines:
for its- ob]ect to’ provide a machine’

’ combmed :

. 0.p
“taneously ‘adj ustmg th,
the threads..

In carrying out

- .sion’equalizer which is comm
. rality of threads control dltheteb
_erably make this in th v

hollow continuous roller,.
be ‘freely revoluble under- .

: ‘.fpul(l of the serie qﬁ thres

given' tlme,
1ch-equal speed varles fr
\Vhere

 substantiall) v

-for the various threads passing tokthe»

: the" result bemo"ltlmt an}7

¥ of the tension devi

: re ‘liable to result in a.poorly,
* ““balled product, since the balls wound ' with
“the greater tension are more compact, and "

balls wound during the same winding period
th'different tensions, vary in-size and n
ght. Moreover, i 1 is
' 'g“reat ‘a tensmn, it will -

apparatus it was

p
o ult to make: a uniform adjustment for .-
- “balling'‘tensions: because - the. tensions ' for =
-~ much of the balling has to be a light ten-

“ston in-order that the ball shall not be too

S ‘compact or hard, 'and another object of my i
inwention is'to provi L
- having means for sécuring interdependent

~tensions on the various threads whlch ‘are
Wsubstantmlly the' same -
bt are light. ‘Anotlier obj
vention ig to- providé ‘means _
ing & plurality of threads to'th

~ing fliers-at substantially uniform rat

g pmg spmdles,,
: d

and t‘
‘56 mﬁerdependent tensions deterniined’ by the

‘ used at flxlljﬁ, apamty
. the threads may be

pacity or less.. T

‘brake so that it can b

to actuate the roller so as f supply the de-

s1red tension when the brakeils out.of acti

The followmg is a description. of an em

‘bodiment of ~my invention, reference bemgk

had to the accompanying drawmgs, in-which:
Figure 1.shows in ]

' embodylng my inventio

Flg 2 1S

‘howmg the ge_

for tlppmg the: ball-holdm%]spmdles, :
fig. 4 is a similar view showing the gear- S
 ball spindle. S

¢'a balling’ machine ¢t

mcludlng the ordmary revolvmg:"
on which. the ba

Uee
11 capamtv S

Iarly to the dl.:‘-w_*"”*‘ .‘ e



a

uileys. 7 are driven by bands -or. balts' 9
rom a common drive roller 10 driven from
any convenient source of power so.that the

Hiers always. revolve at substantially. the

same rate. Between the fliers and the creel
2 is located a roller 11. This rollerismonnt-.

ed so as to reveolve in bearings 12 -which. are. -

1 preferably, anti-friction bearings and:has-its

10

shaft provided with a brake pulley 13 which
is engaged by a brake strap 14 varrying a
varia%le load, such as a weight 15 so that a

~variable braking effect can be produced upon
‘the roller or 'the braking effect entirely. re-

“moved- therefrom: —~ Between the roller 11

15

and the creel 2 is a bar 16 having a plurality

“of ~guide ‘openings 17 through "which -the

“yarn-passes, these;guide-openings being out

--of alinement’ with ‘the vertical planes. pass-

1

20"

‘ing ‘through the axes of the hollow shafts 6
of'the fliers.: The tesult of this is that as a

“ithread is"wound once around the toller 11

§

‘in"passing from the guide'16 to the shaft 6,

“it"18 spaced:apart so as to not rub against

. “itsélfin going from the guide to 4 flier. ‘The
25"

‘axés of ‘the flter shafts 6 are preferably sub-

“ stantially tangential to the roller 11 at the

“in‘passing to the fliers; as shown'in Fig. 2.

‘points* where ‘the ‘threads leave the roller

- Bgtweer 'the’guide-bar 16 and the creel 2 are

30

‘hairpin séparators 18; between each pair of

which' a ‘thredd- passes, as shown in" Eig. 2,

““inorder-to prevent the thread from one cone
“whipping onto the thread from an adjacent
“cone. " Préferubly the creel 2 provides means

35

40’

“for''supporting’ two cones 3 so’ as. to point’
~‘substantially toward a corresponding
“opening’ 17 and ‘the roll 11 for supplying

%u‘i’de

‘thread to a single flier; the inner end of one

eone’ being’ connected . to the outer ‘end of

the other so.ag to permit of the replacement

“of afull coné for an empty cone at any time

“without ~interrupting ' the “ action ~of  ‘the

““machine,

457
 ing illustrated diagrammatically in” Figs. 2

“Thespindles 4 are Ijét;a“té,d 'abjo';i:t";fhgin axes
in the-ordihary mantier by a train of gear-

and'4. A cone pulley 19-is driven, through
“a"belt 20, by another cone pulley 21 which

50

is driven by a contact belt 92" from ‘the: cyl-
inder 10, which"is itself .driven by suitable

power through the belt 23. The cone pulley

"197drives a: gear 24 meshing: with the gear

25, whichin* turn‘meshes ‘with the’ gear 26,

“which“'through’ the . gear 27 drives a shaft

65

carrying ‘the ‘gear 28, which in turn drives

“the gear 29, which is mountéd upon an elon-

“gated shaft 30 bearing worms 81, which en- “¥¢

 gagé with worm gears 32 mounted upon the
- several] spindles 4. By this means the spin-

60

“dles 4 are-given the necessary rotation dr-
~ing the operation of the machine.
- The spindles 4".are tipped about ‘the aXis

~of the shaft earrying the worms 81 by means
~of ‘an arm 33 which engages and 'is actuated

by a eam“34 driven by a ‘gear’ 35, which. in

1,250,436

tuitn s driven'by a worth 36,6 2 shdft actu-

ated by a worm gear 37 and worm 38 driven
by a gear-39; whieh is-eonnected by a pulley
40 an%fb_elt 41 with. a-pulley 42-en the shaft
of the roller 10. This mechanism: tips. the
+hll gpindles in the ordinary manner.
In the operation of balling machines, the
..raterat -which the thread is drawn. off‘from
the cones varies with the size of the. ball.
"I opettiting'these machines, the winding of
all the balls is begun at.the same time:so

that all the threads move through the’ fliers

" at'substantially ‘the'same Tate, although that

Glacb ey

70

75

raté varies according-to the size that the ball -

“has ‘reached. * In my machine, the threads
.88 ,ﬁb;qg%, .

““the ‘Froller so' as to revolve it on account of
“'their'combimed piills, thereon, thus produc-
_.ing a uniform rate of delivery to all'‘the
“flicrs, Which is depetident upon all the pulls
“‘and’ resulting ‘in a’ Substantially uniform

80

‘pass around the ‘roller. 11 act upon -

86

“‘tension upon the threads passing to all the :

“fliers, the speéds and tensions of the ‘threads
"deliveréd, 'therefore, being interdependent

""and substantially ‘equal. - Moreover, the: ten-
“'sion .ig substantially constant althoygh the
“'speed’of the thread varies. - . L

- .'The roller 1] is préferably made as light
" a§ possible and I form it of.4 hollow cyhn-

“der, lightly moutted, This cylinder is so.

‘made as tq present a smooth surface. The

"“contact of the thread therewith'is sueh that
-undei ordinary or --desired tension: the
“hregds

90

95

"d6 ‘ot slip thereon. - For winding
“soft ‘cobton”into ldose balls T preferably.

100

“windthe “threads” at "least once. around,

- makifg ‘the 'diameter of the cylinder:1l
'ahout {g-} inches, and ‘the weight and diam-
- of the cylinder such that with the mini-

oter o

mum

“to. 'be used,: the turning pull on- the. indi-
* vidual threads will be such that a ball will
*be’formeéd with sufficient’ compactness to.be

number-of threads that will be likely-

105

" self-supporting, and still not be hard. "If

“twice as many threads are.in use, of course-

;-"theFﬁn on_the individual threads would.be
“‘half’as much ‘unless: means, were provided
" for increasing their tension. In or({;xz to.in-
, crease the tension under such circumstanoces,
~weight. 15 to the proper:degree for the num-
“ber ‘of ‘threads and in this way whatever
_may be the number of: threads. above: the
_minimum, I ’am able to:secure the desired

" intetdgpendent tension. by -properly-adjust--
- I have shown my.equalizing

Ing the brake,

roller 'in" the form of.a’ continuous roller
-and that’is the preferred form of.construc-
tion,

" As'will be evident to those skilled.in the-

«art, my invention permits.of various modi-
“fications without. departing: from. the spirit
thereof.or the scope-of the appended claims.
.. What I claim’is:. .

“1..Tm g balling

‘I"apply the brake 14, 15, adjusting. the-

, machine; the combination-

11¢
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. threads, and means

/1,250,436 '

a‘ creel for dehvermg a plurahty of .

threads to be balled, a plurality of ballin
- mechanisms comprising a flier for each o
~ ‘gaid threads, means for rotating said ﬂlers,

, and ‘meang actuated by the combined pulls
~ of said threads for producing interdepend--
" ent and substantially equal tensions on.said

threads as they are delivered to said fliers.
2. In a balling machine, the combma.twn

0 of a creel for delivering a - plurality of
. threads to be balled, a plurality of balling

mechanisms comprising o flier for each of
‘gaid threads, means for rotating said- fliers
at substantla.lly equal speeds, and rotating
tension producing and equalizing means en-

: glllxged by and’mechanically connecting all -

: e threads passing to said fliers and ro-
- tated. by the combined pull of said threads
~-thereon at a speed varylng as the speed of
20 said: threads.

3nIna ballmg mechme ‘the combmatlon

df a ‘creel for. dehvermg a plurality of

‘threads to be balled a plurality of balling

~mechanisms comprising a fiier for each of a
" said threads, means-for rotating said fliers -

at substantmlly equal speeds, and rotating
- tension producing and equalizing means en-
: %::ged by and mechanically connecting all

e threads passing to said fliers.and rotated -

:; by the combined pull of said threads thereon

“-at a speed varying as the speed of said
. threads; the engagement ‘of each ' thread -
. therewith producing a. friction sufficient to

~prevent slipping of the thread on the frie-

g5 tion surface.

4. In a balhng machlne, the combination

of B creel for delivering -a plurality of

 threads to be balled, a plurality of balling

~mechanisms compmsmg a. flier for each of -

said threads, means for rotating said fliers
at substantmlly equal -speeds, rotating ten-
. gion dproducmg and’ equalizing  means en-
- gaged by and mechanically connecting all
e ghe threads passing to said fliers and rotated
by the combined pull of said threads there-
on at a speed valyln% as the speed of said
o

“sion producing and equalizing means.:

5. In -a ball: wmder, the combmatlon ofa
el ada é)ted to carry. a plurality of supplies -

‘thread, a series of fliers having hollow
afts for ballmg the threads, means for
mparting to said fliers substentxally equal
- gpeeds, and a light weight tension roller lo-
eated between said-creel and said fliers and
: .ndapted to_be engaged by the threads pass-

g from smd creel to said fhers, and rotated

. aXes pomtmg substnntlally towar
‘roller:

r. braking- said ten- -
-+ all of the threads passing to said fliers: -

’by the combmed pu]ls of eald threads, sai

supplies being cone- shaped cops havin f theltxl":-»
sald .\ B

6. In a ball winder, the comblnatlon of B
a creel adapted to carry a plurality of pack-

‘ages of thread, a series of fliers-having hol-

low shafts for balhng the thread, means for |

imparting to said fliers substantlally equal o

speeds, a tension roller located between said =~ i
¢reel and said fliers and adapted to be re- =
~volved by the combined pull of the threads
passing from said . creel to said ﬂlers, the 70
axes of the flier shafts being substantmlly P

tangential to the cylindrical surface of sa.ld:, K
roller at the point where the threads leave it..

7. In a ball winder, the combination of.a

creel adapted to carry a plurality of pack-
ages of thread, a series of fliers having hol- -

low shafts for balhng the thread, means for .-

- imparting to said- fliers: substantlally equal.’ o
speeds, a light weight tension roller located =~ . .
between said’ creel and said fliers and 80

ted  to be revolved by the combined
pulf; of the threads passing from said creel

to said fliers, and guides for said yarn lo-
_cated between said creel and said-roller and
lying outside of the vertical planes passmgj 5

through the axes of said fliers. - i
8. In a balling machine, the: combmatlon-”

of a creel; a plurality of balling fliers, means "~ '
for revolvmg said "fliers at' substantially -~
equal speeds, and means revolved by the 90
combined puil of said threads for determin-: " .
ing and substantially equalizing the tension =
-of threads supplied to said: fliers from: said :
‘creel, the means for determining the tension

of -any oné thread being controlled by all'
the threads, =
“9;-In a-balling machine, the comblnatlon

of creel, a plurality of balling fliers, means " E

for revolvmg said ' fliers at . substantially

‘equal speeds, means revolved by the com-

bined pull of said. threads for supplymg to:
said:

for simultaneously adjusting the tensions of -

10. In a balling machine, the combination
of a creel, a plurality of balling fliers, means

for’ revolvmg said fliers at substantially 5 ;

eéqual “speeds, and means. actuated by the

" combined pull of said threads for supplymg ‘110

yarn to all of said- fliers at substantmlly
equal rates of speed, increasing as the sme

_“of the balls bemg ‘wound increases.
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B Ooplu ox th.h patent may be obtained‘ 1or ﬁve cents each; by addressing the “Gommilsioner ot l‘ltenh.

Washlngton,

c ”

iers threads from said. creel under i ;
substantially the same tension, and ‘means ‘..



