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ing fliers at substantially uniform rates and 
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uilleys. 7 are driven by bards or belts' 9 
rom a common drive roller 10 driven from 
any convenient source of power so that the fliers always revolve at substantially, the 

5 same rate. Between the fliers and the creel 
2 is located a roller 11. This rollerismount 
ed so as to revolve in bearings 12 which are 
preferably, anti-friction bearings and has its 
shaft provided with a brake pulley 13 which 

10 is engaged by a brake strap 14tarrying a 
E. 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 allinement with the vertical planespass 
ing through the axes of the hollow shafts 6 

20 of the fliers. The result of this is that as a 
'thread is wound once around the roller 11. 
in passing from the guide 16 to the shaft 6, 
it is spaced apart so as to not rub against 
itselfin going from the guide to flier. The 

25 axes of the fier shafts 6 are preferably sub 
stantially tangential to the roller 11 at the 

s points where the threads leave, the róller 
in passing to the fliers, as shown in Fig. 2. 
Between the guide-bar 16 and the creel 2 are 

, hairpin separators 18, between each pair of 30 
which a thread passes, as shown in Fig. 2, 
in order to prevent the thread from one cone 
whipping onto the thread from an adjacent 
cone. Preferably the creel 2 provides means 

35 
substantially toward a corresponding 
opening 17 and the roll 11 for supplying 
cone' being connected to the outer end of 

40' the other so as to permit of the replacement 
of a full cone for an empty cone at any time 
without interrupting the action of the 
machine. . . . . . . 

: The spindles 4 are rotated about their axes 
45 in the ordinary manner by a train of gear 

ling illustrated diagrammatically in Figs. 2 
and 4. A cone pulley 19 is driven, through 
a belt 20, by another cone pulley 21, which 
is driven by a contact belt 22' from the cyl 
inder 10, which is itself driven by suitable 
power through the belt 23. The cone pulley 
19 drives a gear 24 meshing with the gear 
25, which in turn meshes with the gear 26, 
which through the gear 27 drives a shaft 
carrying the gear 28, which in turn drives 
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the gear 29, which is mounted upon an elon- Sh brake. I have shown my equaliziag 
roll m gated shaft 30 bearing worms 31, which en- ro 

gage with worm gears 32 mounted upon the 
: several spindles 4. By this means the spin 

60 dles 4 are given the necessary rotation dur 
ing the operation of the machine. 
The spindles 4 are tipped about the axis 

of the shaft carrying the worms 31 by means 
of an arm 33 which engages and is actuated 

65 by a cam 34 driven by a gear 35, which in 

for supporting two cones 3 so as to point 
file 

thread to a single flier, the inner end of one, 
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turn is driven by a worri 36, on a shaft actu 
ated by a worm gear. 37 and worm 38 driyen 
by a gear:39, whieh is connected by a pulley 
40 and belt 41 with a pulley, 42 on the shaft 
of the roller 10. This mechanism tips the 

tral spindles in the ordinary manner. 
In the operation of balling machines, the 

rate at which the thread is drawn off from 
the cones varies with the size of the ball. 'In opersiting'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 rate, although that 
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rate varies according to the size that the ball has reached. In my machine, the threads 80 
as SE around the roller, 11 act upon 
the iller so as to revolve it on account of 
'their 'combined pulls, thereon, thus produc 
ig a uniform rate of delivery to all the fliers, which is dependent upon all the pulls 
and resulting in a substantially uniform 
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tension upon the threads passing to all the 
fiers, the speeds and tensions of the threads delivered, therefore, being interdependent arid substantially equal. Moreoyer, the ten 
ision is substantially constant although the 
speed of the thread varies. . - - -3.3 
The roller 1 is preferably made as light 

as possible and I form it of a hollow cylin 
made as td present a smooth surface. The 

"&ontact of the thread therewith is such that 
under ordinary or desired tension the 

derlightly mourited. This cylinder is so. 
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threads do not slip thereon. For winding 

making the diameter of the cylinder: 11 
P inches, and the weight and diam about 2 inches, an - - - 
'eter cylinder such that with the mini 
mum number of threads that will be likely. 
to be used, the turning pull on the indi 
vidual threads will be such that a ball will beformed with sufficient compactness to be 

söft cotton into looseballs. I preferably. 
wind the threads at least once around, 

O) 

self supporting, and still not be had if 
twice as many threads are in use of course. 
AFE on the individual threads would be half as much unless means were provided for increasing their tension. In ord to in 
crease the tension under such circumstances, 
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 

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, Iny, invention permits of various modi 
fications without departing from the spirit 
thereofor the scope of the appended claims. 
What I claim is: 

*1. In a ballia 

I apply the brake 14,15, adjusting the 

inte dependent tension by properly adjust 

iachine, the combination 
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a creel for delivering a plurality of 

threads to be balled, a plurality of ity 
mechanisms comprising a flier for eacho 
said threads, means for rotating said fiers, 

5 and means 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 combination 
10 of a creel for delivering 

mechanisms comprising a flier for each of 
said threads, means for rotating said fiers 
at substantially equal speeds, and rotating 
tension producing and equalizing means en 
the threads passing to said fliers and ro 
tated by the combined pull of said threads 
thereon at a speed varying as the speed of 

O said threads. . . . . . . 
3. In a balling machine, the combination 

of a creel for delivering a plurality of 
threads to be balled, a plurality of balling 
mechanisms comprising a filer for each of 
said threads, means for rotating said fliers 
at substantially equal speeds, and rotating 

...tension producing and equalizing means en 
SE by and mechanically connecting all 

I the 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 fric 
tion surface. . . . . 

4. In a balling machine, the combination 
... of a creel for delivering a plurality of 

threads to be balled, a plurality of balling 
mechanisms comprising a flier for each of 
said threads, means for rotating said fliers 
at substantially equal speeds, rotating ten 

it sion Pig and equalizing means en gaged by and mechanically connecting all 
the threads passing to said fiers and rotated 
by the combined pull of said threads there 
on at a speed E"; as the speed of said 
threads, and means fo 
ision producing and equalizing means. 

5. In a ball winder, the combination of a el adapted to carry a plurality of supplies. 
thread, a series of fliers having hollow 

afts for balling the threads, means for 
imparting to said fliers substantially equal 
speeds, and a light weight tension roller lo 

... cated between said creel and said fliers and 
adapted to be engaged by the threads pass 
ing from said creel to said fliers, and rotated 
Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents, 
... ... : ' ', ... ." Washington, D.C.” . - . . . . . . . . . . . . . . . . 

. . . ering a plurality of 
... threads to be balled, a plurality of balling 

by and mechanically connecting all 

r. braking said ten 

combined pull of said threads for supplying 

by the combined pulls of said threads, said. .. 
stipplies being cone-shaped spe: their 3. 
axes pointing substantially toward said 60 
roller. ... : : :"............, ......... 

6. In a ball winder, the combination of . s 
a creel adapted to carry a plurality of pack 
ages of thread, a series of fliers having hol 
low shafts for balling the thread, means for 65 imparting to said fiers substantially equal 
speeds, a tension roller located between said 
creel and said fliers and adapted to be re- . . . . . 
volved by the combined pull of the threads 
passing from said, creel to said fliers, the 70 
axes of the flier shafts being substantially 
tangential to the cylindrical surface of said: 
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 fiers having hol 
low shafts for balling the thread, means for imparting to said fliers substantially equal 
speeds, a lightweight tension roller located 
between said creel and said fliers and 
adapted to be revolved by the combined 
pulls 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 passin 85 
through the axes of said fliers. '...' . . . . . . . 

8. In a balling machine, the combination 
of a creel, a plurality of balling fliers, means 
for revolving said fliers at substantially. 
equal speeds, and means revolved by the 90 : 
combined pull 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 one thread being controlled by a 
the threads. . . . . . . . . . . . . . . 
... 9. In a balling machine, the combination 
of a creela plurality of balling fliers, means for revolving said fliers at substantially 
equal speeds, means revolved by the com 
bined pull of said threads for supplying to 
said fiers threads from said creel under . . . . . 
substantially the same tension, and means. . . . 
for simultaneously adjusting the tensions of . . . . 
all of the threads passing to said fliers. 105 . . . . . . 

10. In a balling machine, the combination . . . . . . . . . . 
of a creel, a plurality of balling fliers, means 
for revolving said fliers at substantially 
equal speeds, and means actuated by the 
yarn to all of said fliers at substantially 

110 
equal rates of speed, increasing as the size 
of the balls being wound increases. . . . . . . . . . 
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