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The invention relates to a machine for winding 
yarn Onto a container such as a warp beam, and 
has more particular reference to a mechanism of 
the type shown in my prior Patent No. 2,070,371 
for controlling the pressure between the yarn 
mass being wound and the friction driving drum. 
Some classes of work require the winding of 

yarn onto a so-called dye beam, which after a 
yarn maSS is wound thereon, is placed in a dye 
vat for the purpose of coloring the yarn. Be 
cause of the presence of acids in the dye, the 
beans are commonly made of metal. Such me 
tallic beams are substantially heavier than wood 
en Section beams and it has been found that 
because of this increased weight, the density of 
the yarn mass wound upon the beam is such as 
to prevent the free passage of the dyeing fluid 
therethrough. Moreover, the empty metallic dye 
beams vary substantially in weight. 
With the foregoing in view, it is the object of 

the present invention to provide a mechanism 
which is operative to counterbalance the weight 
of the dye beam when supported in the winder 
in driving relation to the friction drum, and 
which is operative to compensate automatically 
for the gradually increasing weight of the yarn 
maSS and also adjustable to compensate for dye 
beams of different weights, thereby insuring the 
production of yarn masses of the desired pre 
determined density. 

In carrying out my invention, I employ a 
Warper mechanism structurally similar in many 
respects to that shown in my said prior Patent 
No. 2,070,371. 
In Fig. 1 of the drawing, I have shown a frag 

mentary end elevational view of such mechanism 
modified in accordance with my invention. 

Fig. 2 is a fragmentary plan view partially in 
Section to illustrate details of Construction. 

Fig. 3 is a fragmentary underside view showing 
a preferred form of means for detachably fasten 
ing the warp beam in position in the Warper. 

In the drawing, B designates a Warp beam 
mounted in a warper of which One end only is 
shown. The beam is supported at each end upon 
an arm 4, in driving relation to a friction drum 
5 rotatably mounted in the frame work of the 
warper and driven by any preferred means. One 
end of each arm 4 is pivoted to the warper frame 
at 6 and its other end carries a Suitable clamping 
means cooperating with a trunnion b of the 
beam to hold the latter removably in place. 
Preferably said clamping means comprises a 
clamping member 7 pivoted on the end of a pair 
of links 8 having their other ends pivoted to the 

(C. 28-26) 
arm 4. The free end of the arm is bifurcated 
as at 9 to receive a stem. Origid with the clamp 
ing member and threaded to receive a knurled 
nut Oa. 
Depending from the arm at each end of 

the warper is a screw rod . Near its upper 
end it engages with a nut 2 carried by a cap 
member 3 which is secured to the arm adjacent 
the beam trunnion b. The rod is supported 
at its lower end upon a lever 4 pivoted at 5. 
For the purpose of raising the arm 4 as the 
yarn mass increases in size, the screw rod is 
intermittently rotated. The mechanism emi 
ployed to effect such intermittent rotation is 
the same as that shown in Said prior patent. 
Briefly, it comprises a roller ratchet device hav 
ing a disk 6 and a coacting roller carried by 
a member 8 which is constantly oscillated by 
a crank disk 9 and pitman. 20. The disk 6 
is fast upon a shaft 2 connected by beveled 
gearing 22 to the rod , a yoke 23 being pro 
vided to form a connection between the rod and 
the shaft 2. 
Operation of the roller ratchet to drive the 

screw rod f is under the control of an arm 
24 having one end arranged to coact with the 
ratchet roller, which for this purpose is movable 
in an arcuate slot 25. The other end of the con 
trol arm 24 is secured to a cross bar 26 on a 
sleeve 2 (Fig. 2) which in turn is fast upon a 
rock shaft 28 supported in the Warper frame. 
Movement of the rock shaft in a clockwise di 
rection (Fig. 1) carries the free end of the con 
trol arm 24 downwardly SO as to permit the 
ratchet roller to move into Operative engage 
ment with the disk f6, and movement in the 
opposite direction renders the ratchet drive in 
effective. When desired, the screw rod may 
be rotated manually by means of a chain and 
sprocket mechanism generally designated 29, just 
as in Said prior patent. 
The end of the lever 4 opposite that con 

nected to the screw rod f is connected by a 
link 30 to a crank arm 30a also fast on the rock 
shaft 28 so that when the rock shaft is turned in 
a clockwise direction the lever 4 is rocked in 
a direction to raise the Screw rod and thereby 
impart a lifting movement to the warp beam. 
Such turning movement of the rock shaft is 
produced by the joint action of a contractile 
spring 3 f and an adjustable Weight 32. 
The spring 3 is in the present instance con 

nected at one end to the arm 4 at a point 33 
located a short distance forwardly of the pivotal 
axis 6 of the arm. At its other end the spring 
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2 2,190,106 
is connected to a short arm 34 rigid with the 
sleeve 27 and extending rearwardly therefrom. 
Thus it will be seen that as the yarn mass in 
creases in size and the arm is raised, the 

5 tension of the spring 3 is increased so as to 
exert a rotative force upon the rock shaft 28 in 
a clockwise direction as viewed in Fig. 1. AC 
cordingly, the forward end of the lever f is 
raised together with the rod connected thereto, 

10 thereby applying a lifting force to the Warp 
beam. At the same time, the free end of the 
control arm 24 is lowered so as to render the 
roller ratchet mechanism operative to turn the 
screw rod. Thus the arrangement is such that 
the tension of the spring is intermittently ad 
justed to counterbalance the gradually increasing 
weight of the yarn maSS. 
The weight 32 is mounted on the control arm 

24 so as to be effective in augmenting the counter 
20 balancing effect produced by the Spring 3 by an 

amount corresponding to the weight of the empty 
dye beam. Because, as above indicated, the dye 
beams vary in weight, the weight 32 is capable of 
adjustment so as to counterbalance exactly the 

25 weight of the dye beam which may be in use. 
Such adjustment is obtained in the present in 
stance by shifting the weight longitudinally of the 
control arm. To increase the range of adjust 
ment, the weight may be of Sectional construc 

30 tion as shown clearly in Fig. 1. 
It will be observed that by the construction and 

arrangement employed, it is possible to insure the 
winding upon a dye beam of a yarn mass of proper 
density to insure uniform results in the dyeing of 

35 the yarn. The gradually increasing weight of the 
yarn mass wound upon the beam is effectually 
counterbalanced by the spring 3 whose tension 
is automatically adjusted intermittently through 
the operation of the roller ratchet drive means for 

40 the screw rod f ; and the weight 32, being ad 
justable over a wide range, is capable of counter 
balancing dye beams of widely varying Weights 
without disturbing the tension of the Spring in 
relation to the gradually increasing weight of the 

45 yarn naSS. 
In the operation of the apparatus described 

above an empty beam B is first positioned on 
the supporting arms 4 (Fig. 1). The weight 32 
is then slid back and forth along the lever arm 

so 24, and if necessary sections added to or removed 
from the weight 32, until the weight of the par 
ticular warper beam is counterbalanced to an 
extent sufficient to limit the pressure of the beam 
on the winding drum 5 to a preselected value. It 

is will be noted that the counterbalancing force of 
the weight 32 is applied in a counterclockwise 
direction about the pivot 5 while the Weight of 
the beam is applied in an opposite or clockwise 
direction about the pivot 5 (as viewed in Fig. 1). 

so. In particular, a downward force is applied to the 
lever 24 by the weight 32 so that a clockwise torque 
is applied to the rock shaft 28 and, consequently, 
a force is applied to the arm 4, through the 
medium of links 30a and 30, in a manner tending 

65 to oscillate the arm 4 counterclockwise about 
the pivot 5. On the opposite side of the pivot 
5, which supports the arm 4, the weight of the 
warper beam B applies a force downwardly 
through the rod to the casting 23 and thence 

70 to the shaft 2 carried by the right hand end 
of the arm 4. It will thus be seen that in this 
initial counterbalancing operation the spring 3 
plays no part. By adjusting the position and mass 
of the weight 32 in the manner just described 

is any particular warper beam can be accurately 

counterbalanced to a sufficient extent that a pre 
selected pressure is applied by the beam B to 
the winding drum 5 upon which it rests. 

Having initially adjusted the weight 32 to 
counterbalance the weight of the empty beam B, 
the winding of yarn on the beam may be initiated 
by rotation of the winding drum 5, which in turn 
drives the beam B through peripheral contact 
with the yarn mass on it. As the yarn mass is 
progressively formed on the beam the total weight 
of the yarn mass increases so that a progressively 
greater counterbalancing force is required in 
Order to retain a substantially uniform pressure 
of the yarn mass against the Winding drum 5. 
The additional counterbalancing force for this 
purpose is automatically applied by the Spring 
3. 
To this end advantage is taken of the fact 

that the diameter of the yarn mass increases as 
the Weight increases. The tension in the spring 
3 is increased in proportion to the diameter of 
the yarn mass on the beam so that the Spring 
tension increases roughly in proportion to the 
increases in yarn mass Weight. In particular, an 
increase in the diameter of the yarn mass Swings 
the beam Supporting arm 4 counterclockwise (as 
viewed in Fig. 1). Furthermore, as the arm 4 
moves progressively in a counterclock Wise direc 
tion, the spring 3 is stretched out and exerts a 
correspondingly increasing torque on the rock 
shaft 28 tending to oscillate it clockwise. This 
clockwise torque on the rock shaft 28 is trans 
mitted to the arm 4 through links 300-30 So 
that the arm 4 tends to turn counterclockwise 
about its pivot fj. In other words, a progressively 
greater force is applied about the pivot 5 in op 
position to the force applied at the other side of 
this pivot from the beam B. 

It is true that the tensioned spring 3 exerts 
a downward force on the beam Supporting arm 4 
which augments, rather than counterbalances 
the weight of the beam and yarn mass on it. This 
augmenting force is of little consequence, how 
ever, because of the leverage connections at the 
opposite ends of the Spring 3. In particular, it 
will be seen that the upper end of the spring 3 
is connected to the arm 4 at a point quite close 
to the pivot 6 so that the force applied to the 
arm acts through a very short movement arm 
with respect to the pivot 6. At the lower end 
of the spring 3, however, the counterbalancing 
force is applied about the pivot 5 through the 
long lever arm 4 so that there is a very substan 
tial force multiplication. The net effect is that 
as the beam Supporting arm 4 is SWung upward 
the resulting tension in the Spring 3 causes a 
progressively increasing counterbalancing force 
to be applied about the pivot 5. It will thus be 
Seen that With the arrangement described the 
pressure of the beam B on the winding drum 5 
is maintained substantially uniform throughout 
the filling of the bean. 
In the Winding operation described above, since 

the beam supporting arm 4 SWings counterclock 
wise a substantial distance, it is desirable that 
some means be provided for correspondingly 
lengthening the operative connection between 
the arm 4 and the right hand end of the lever 
arm f4. It is for this purpose that the rotatable 
rod f and travelling nut 2 are included. Dur 
ing the winding Operation the counterclockwise 
movement of the beam Supporting arm 4 gradu 
ally tends to release the downWard thrust on the 
rod so that the lever arm 4 pivots slightly in 
a Counterclockwise direction and the arm 24 
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swings downward somewhat. This clears the end 
of the arm 24 from the ratchet roller so that 
the latter is free to engage the ratchet disk f6 
with the result that the rod f is rotated by means 
of the ratchet drive and threaded through the nut 
2. This rotation of the rod continues until the 
nut f2 is moved axially along it a sufficient dis 
tance that the downward thrust on the rod f is 
increased until the lever system f4-30-30a-24 
returns to its previous position and the end of 
the lever 24 again disables the ratchet mecha 
nism. This adjustment, operation is repeated at 
intervals throughout the winding of the yarn 
mass in the warper beam with the result that the 
effective length of the linkage between the arm 4 
and the lever 4 is changed progressively to com 
pensate for the progressive increase in the 
diameter of the yarn maSS. 
I claim as my invention: 
1. In a winding machine, the combination of a 

friction driving drum, a warp beam upon which 
a yarn mass is to be wound, means for supporting 
the warp bean with the yarn mass in peripheral 
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30 

45 

contact with said drum, and a counterbalancing 
mechanism including a spring, means for auto 
matically adjusting the tension of the spring to 
compensate for the gradually increasing weight 
of the yarn mass being wound, and a weight ad 
justable to compensate for variations in the weight 
of different yarn beams. 

2. In a winding machine, the combination of 
a friction driving drum, means for supporting a 
warp beam in driving relation to said drum in 
cluding a pivotal support, a lever pivoted inter 
mediate its ends, a spring operatively connecting 
said beam support with one end of said lever, 
means adjustably connecting the other end of 
said lever with the beam support, power driven 
means operative upon the adjustable connecting 
means as the size of the yarn mass being WOund 
upon the beam increases in size so as to change 
the length thereof proportionately, said power 
driven means including an intermittently driven 
device and a control member for said device Oper 
able as an incident to an increase in the tension 
of said spring to render said device effective 
whereby to counterbalance the gradually increas 
ing weight of the yarn mass being wound, and 
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means for exerting an additional counterbalanc 
ing force on said lever adjustable to compensate 
for variations in the weight of different yarn 
beamS. 

3. In a winding machine, the combination of 
a friction driving drum, means for supporting a 
dye beam in driving relation to said drum, means 
including a spring operative automatically as the 
size of the yarn mass being wound increases to 
counterbalance the gradually increasing Weight 
of the yarn maSS, said counterbalancing means 
including a lever operatively connected with the 
warp beam, and manually adjustable means act 
ing upon said lever to augment the counter 
balancing effect of said Spring by an amount pro 

- portional to the weight of the empty dye beam. 
4. In a winding machine, the combination of 

a friction driving drum, means for supporting a 
warp beam in driving relation to said drum, and 
a counterbalancing mechanism including two 
counterbalancing means one operative to compen 
sate automatically for a gradually increasing 
weight of the yarn mass being wound, and the 
other to compensate for variations in the weight 
of different yarn beams. 

5. In a winding machine, the combination of 
a friction driving drum, means for supporting a 

3 
dye beam in driving relation to said drum, means 
Operative automatically as the size of the yarn 
mass being wound increases to counterbalance the 
gradually increasing weight thereof, and manu 
ally adjustable means for augmenting the counter 
balancing effect of said spring by an amount pro 
portional to the weight of the empty dye beam. 

6. In a winding machine, the combination of a 
driving drum, means for supporting a warp beam 
in driving relation to said drum, means includ- 0 
ing a spring operative automatically to exert a 
gradual increasing lifting force on said dye beam, 
and means adjustable independently of the spring 
means and operative to augment the lifting force 
exerted by the spring to compensate for varia 
tions in the Weight of the different beams, 

7. In a winding machine the combination of, a 
power driven winding drum, a warp beam, means 
including a pivoted supporting member for hold 
ing Said warp beam generally above said drum 
with a yarn mass wound on the beam in periph 
eral frictional contact with the drum, whereby 
gravity forces the beam and yarn mass down 
against the drum, and means including a ten 
sion Spring having one end thereof anchored to 
said pivoted member for exerting a counterbal 
ancing force on said beam tending to hold the 
same away from said drum and which counter 
balancing force varies in proportion to the 
diameter of the yarn mass on said beam. 

8. A winding machine embodying a friction 
driving drum and a warp beam as well as means 
for movably supporting the warp beam above 
Said drum and with a yarn mass wound thereon 
in frictional driving contact with the drum, char 
acterized by the inclusion of means for auto 
matically maintaining a substantially uniform 
pressure between said drum and the yarn mass 
On Said beam irrespective of the increase in weight 
in the yarn mass as the latter is wound on to the 
beam. 

9. In a winding machine, the combination of a 
friction driving drum, means for supporting a 
Warp beam in driving relation with said drum, 
means for counterbalancing a portion of the 
total weight of the beam and yarn mass bearing 
against said drum, a connecting means adjustable 
in length and operatively connecting said counter 
balancing means and said warp beam support 
ing means, power driven means operable auto 
matically as the size of the yarn mass being wound 
upon the beam increases to adjust the length of 
said connecting means to change correspondingly 
the length thereof, said power driven means in 
cluding an intermittently driven device and a 
control member for said device, and a weight ad 
justably mounted on said control member and 
operative to exert an additional counterbalancing 
force on said Warp beam to counterbalance the 
weight of the empty beam. 

10. In a winding machine the combination of 
a friction driving drum, means for Supporting a 
Warp beam in driving relation to said drum, means 
for counterbalancing a portion of the total weight 
of the beam and yarn mass bearing against said 
drum, a connecting means adjustable in length 
and operatively connecting said counterbalancing 
means and said warp beam supporting means, 
and power driven means operable automatically 
as the size of the yarn mass being wound upon 
the beam increases to adjust the length of said 
connecting neans to change correspondingly the 
length thereof. 

11. In a winding machine, the combination of 
a friction driving drum, means for supporting a 
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4 2,190,108 
warp beam in driving relation to said drum, 
means for counterbalancing a portion of the total 
weight of the beam and yarn mass bearing against 
said drum, a connecting means adjustable in 
length and operatively connecting said counter 
balancing means and said warp beams supporting 
means, power driven means operable automati 
cally as the size of the yarn, mass being wound 

upon the bean increases to adjust the length of 
said connecting means to change correspondingly 
the length thereof, said power driven means in 
cluding a roller type ratchet mechanism and con 
trol means for intermittently rendering said 
ratchet means operative to adjust said connect 

BURTA. PETERson. . 


