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5 Claims. 

This invention relates to the manufacture of 
packages of textile yarns and threads, and par 
ticularly to the Winding of yarns or threads in 
the form of cross-Wound packages, such as cones 

5 or cheeses. 
In the production of cross-wound packages, 

difficulty is apt to arise especially When the 
Cross-wound take-up package is driven with con 
stant peripheral Speed, from the fact that, at 

10 certain times in the winding operation, succes 
sive turns of yarn fall directly over one another, 
instead of adjacent to each other. This phenom 
enon, which is called "ribbon forming”, causes 
the yarn to be distributed in uneven layers on 

* the package, and to form helical "ribbons” of 
piled up yarn, which have, a tendency to slip off 
the end Of the package, destroying the built up 
form thereof. Thus, for example, When trawers 
ing of the yarn on the package is effected by 

20 means of a slotted drum which also drives the 
package, by contact, at constant peripheral 
Speed, the package grows in size till its diameter 
is equal to that of the drum, ora multiple there 
of. The package then rotates with the same 

25 Speed as the drum, or a sub-multiple thereof, 
and the yarm laid on at each traverse falls di 
rectly upon the yarn laid on by the preceding 
traverse, the remainder of the surface being 
unused. It is an object of the present invention 

30 to Overcome the disadvantage of ribbon forming 
described above. 

It is a further object of the invention, in the 
Case Where the driving of the package is obtained 
by a frictional force depending upon the weight 

35 of the package, to compensate for the increas-. 
ing weight of the package, so that while an ade 
quate driving force is available at the beginning 
of winding, this force is not proportionately in 
creased as the weight of the package increases 
and any possibility of crushing the package by 
the magnitude of Such force is avoided. 
With the objects outlined above, the take-up 

40 

package may be carried between a driving drum . 
and a traWerSing rOller, and the ratio betWeen 
the speed of the traversing drum and the speed 
of the driving drum is caused to wary, so as to . 
avoid multiple relationship between the rate of 
trawerse and the rate of rotation of the take-up 
package. 

i In this manner, the laying of one turn of yarm 
directly over the last is avoided and the diffi 
culty of ribbon forming overcome. It is gen 
erally convenient to cause the driving drum to 
rotate with constant speed, so as to drive the 
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package With Constant peripheral Speed and Col 
lect the yarn at a constant rate. 
The invention is of particular advantage when 

employed in winding artificial yarn into cross 
wound packages continuously with the produc 
tion Of Suchyarn. For this purpose it is meces 
sary that the yarn should be wound at a con 
stant linear rate, so that the Wound package 
must be rotated at a constant peripheral Speed. 
Since the difficulty With Which the present in 10 
vention is concerned chiefy arises when the . 
package is driven With constant or Substantially 
constant peripheral Speed, the present invention 
is of particular advantage in connection with 
the winding of artificial yarns continuously with 
their production by the methods described in the 
abOWe mentioned Specification. 
In one arrangement of the present invention 

in which the package is driven by the co-opera 
- tive efort of a driving drum and a traversing 
drum, the package resting between the two 
drums, the tWO drums are arranged SO that 
Only a minor part Of the driving efOrt is ex 
erted by the traversing drum, while the major 
part falls upon the driving drum. The speed of 
rotation of the traWersing drum may then be 
Waried Without substantial effect upon the rate 
of rotation of the package, slip being permitted 
between the package and the trawersing drum. 
The two drums may be arranged in Such a posi 
tion that, as the Size of the package increases, 
itsweight is disposed morenearly vertically upon 
the driving drum, so that the hipping effect be 
tween the two drums, which gives the driving 
force, is reduced to compensate for the increased 
Weight of the package. 
The reactions between the package on the one 

hand and the traVerSing drum and the driving 
drum respectively On the other are normal to 
the Surfaces at the points of contact. When the 
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i package is small it sits more deeply between the 
drums than When it is large and in consequence 
the reactions are more nearly horizontal. The 
vertical components of the reactions exactly 

i balance the Weight of the package and as the 
i package increases in size the reactions become 
less horizontal and their Vertical components are 
able to increase so as to balance the increasing 
weight of the package without necessarily in 
creasing the total value of either reaction. In 
COnsequence it is possible to maintain the total 
magnitudes of the reactions substantially con 
stant. 
By way of example one specific form of the 

invention will now be described in greater detail 
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2 
With reference to the accompanying draWing, in 
Which:– X 

Fig. 1 is a Sectional Side elevation of a machine 
according to the present invention adapted for 
use continuously With the production of an arti 
ficial yarn; - - ) 

Fig. 2 is a Sectional plan View of the apparatus 
shown in Fig. 1; 

Fig. 3 is a side elevation of the Winding mech 
anism shown in Figs. 1 and 2; 

Fig. 4 is a front eleWation Of a Winding mecha 
niSm Similar to the One ShOWn in Fig. 1 ShOWing 
tW0 packages being Wound Which are Of approX 
imately the Same size; and M 

Fig. 5 is a detail of the Winding mechanism. 
Referring to Figs. 1 and 2, a series of Spinning 

cells 0 each containing two spinning nozzles || || 
are fed with spinning solution by means of a 
supply pipe 12 and filter candle 3. The Solution 
is extruded from each of the nozzles i in the form 
of filaments 4, which pass round a guide bar i 5 
and leave the spinning celi as a thread (6. The 
two threads i 6 produced in each spinning cellpass 
round a feed roller i 7 and thence proceed, one to 
an. upper traVersing roller i 8 and the Other to 
a lower traWersing roller 9. The rollers i 8 and 
9 co-operate with driving rollers 20 and 2 i in 
Carrying two packages 22, 23. The packages 22, 
23 are built upon package supports 25 which are 
carried at each end on two piwoted links 26, the 
provision of two links permitting the package to 
take upa position in which it, rests upon both the 
traversing drum i 8 or i 9 and the driving drum 
20 or 2. The packages 22, 23 are rotated by sur 
face contact With the rollers 20, 2, and wind up 
the threads 16, the said threads being rapidly 
traversed from end to end of the packages 22, 23 
by their engagement With grooves 24 on the Sur 
face of the traversing rollers || 8 and i 9. In this 
manner the threads i 6 are Wound into cross 
WOund packageS. 
The Winding apparatus is driven by means of a 

chain 27 engaging with a main sprocket 28, which 
isconnected to an adjacent sprocket 29 by means 
hereafter to be described. The sprocket 29 
directly drives a shaft 30 on which the traversing 
rollers i 8 are mounted, and is connected to a 
further Sprocket 3 driving a shaft 32 on which 
the lower traversing rollers | 9 are mounted. The 
driving rollers 20, 2 i are driven from a small 
Sprocket 34 rotating with the main sprocket 28 
and Connected by means of a chain 35 to two 
sprockets 36, 37 on the ends of shafts 38, 39 on 
which the driving rollers 20, 2 are mounted. 

i The Shafts 38 and 39 are disposed slightly 
lower than the shafts 30, 32, in order that a 
greater part of the weight of the packages 22, 23 
may rest upon the driving rollers 20 and 2. By 
this means when the peripheral speeds of the 
driving and traversing drumsarecaused to differit 
isthe speed of the driving drum which determines 
the peripheral speed of the package resting upon 
it, slip occurring between the package and the 
traversing drum. The Speed of the traversing 
drums || 8 and i 9 is caused towaryslightly by means 
of the connection between the Sprockets 28, 29. 
The connection comprises a crank 43 fitted in a 
bearing 44 in the sprocket 28, the eccentric crank 
pin 45 of the crank 44 fitting into a slot 4:6 in the 
Sprocket 29. A stationary Worm, 47 is Secured 
to the bearing 48 by means of which the Sprocket 
28 is carried, and the Worm, 47 engages with a 
Worm gear 49 carried in bearings 50 On the 
Sprocket 29. The WOrm gear 49 is integral With a 
Second Worm 5 f which engages with a second 
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worm gear 52 mounted on the end of the crank 
43. By this means, as the Sprocket 28 rotates, 
the Worm gear 49 and worm 5 are caused to 
rotate by means of the Stationary Worm, 47, and 
the worm 5 in turn rotates the worm gear 52 
andcrank 43. The sprocket 29 isthus caused to 
rotate with the sprocket 28, but, On account of 
the Slowly rotating crank connection between 
them goes alternately a little faster and a little 
Slower thain the Sprocket 28, So that the Speed 
of the Sprocket 29 and of the traversing rollers 
i 8, 9 is caused to wary. The peripheral speed of 
the package howewer depends upon the speed 
of the plain driving rollers 20, 2 i which are driven 
directly from the sprocket 34 rotating always at 
the same Speed as the main Sprocket 28. Thus, 
while the package rotates ata constant peripheral 
Speed and therefore with a constantly decreasing 
angular Speed, multiple relationship between the 
angular Speeds of the package and of the traV 
ersing drum forany prolonged period is avoided, 
On account Of the continual Variation Of Speed of 
the traversing drum. In thismanner the difficulty 
Of ribbOn fOrming iS OVerCOne. 

It will be noted that the lower of the two pack 
ages shown in Figs. 1 and 3 (though not in Fig. 4) 
aresmall packages newly started, while the upper 
packages are large and nearly finished. The 
lower and Smaller package sits more deeply be 
tween the two rollers i 9 and 2 ! than the upper 
and larger package between the rollers i 8 and 20. 
As a result, the nipping force exerted on the 
lower package is greater in proportion to itS 
weight than that exerted on the upper package, 
but since the upper package is heavier than the 
lower package the difference is compensated, and 
the reaction between the package and its driving 
rollers may be made substantially constant, ir 
respective of the size of the package. 
What We claim and desire to Secure by Letters 

Patent is:– 
1. Apparatus for the production of cross-wound 

packages of yarn, Said apparatus comprising a 
driying roller for driving a package by surface 
contact therewith, a traVersing roller adapted to 
traverse the yarn on to the package, means for 
driving Said driving and traversing rollers, means 
for carrying the package so as to allow the pack 
age to rest freely against both of Said rollers 
throughout the winding operation, Said rollers 
being so spaced apart as to nip the package be 
tWeen them With a force Which remains Sub 
stantially constant as the diameter and weight 
Of the package increaSeS. 

2. Apparatus for the production of cross-wound 
packages of yarn, said apparatus comprising a 
driving roller for driving a package by surface 
contact therewith, a traversing roller adapted to 
traverse the yarn on to the package, means for 
driving Said driving and traversing rollers, means 
for carrying Said package So asto allow the pack 
age to rest freely against both of Said rollers 
throughout the Winding operation, Said rollers 
being so spaced apart as to nip the package be 
tween them with a force which remains substan 
tially constant as the diameter and weight of the 
package increases, and means for causing the 
ratio between the Speeds of Said driving and trav 
ersing rollers to Wary So as to avoid ribbon form 
l?g. 

3. Apparatus for the production of cross-woünd 
packages of yarn, said apparatus comprising a 
driving roller adapted to rotate a package by sur 
face contacttherewith, a grooved traversing roller 
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on to the package, means for carrying said pack 
age so as to allow the package to rest freely 
against both of Said rollers throughout the wind 
ing Operation, Said rollers being S0 Spaced apart 
as to nip the package between them With a force 

| which remains substantially constant as the di 
ameter and Weight of the package increases, 
means for rotating said driving roller, and con 
necting means between Said rotating means and 
said traversing roller adapted to impart a slow 
oscillating motion relatively between said, driving 
and traversing rollers, so as to cause the ratio 
between the Speeds of Said driving and travers 
ing rollers to Wary, and thereby to avoid ribbon 
forming.: . 

4. Apparatus for the production of cross-wound 
packages of yarm, said apparatus comprising a 
driving roller adapted to rotate a package by sur 
face contact therewith, a grooved traversing roller 
adapted to be rotated and to traverse the yarm 
On to the package, means for carrying Said.pack 
age so as to allow the package to rest freely 

| against both of said rollers throughout the wind 
ing operation, said rollers being so spaced apart 
asto nip the package between them with a force 
which remains substantially constant as the di 
ameter and Weight of the package increases, 
means for rotating said driving roller, a crank 
haVing a Crank shaft and Crank pin mounted on 
Said rotating means so as to rotate bodily there 
With, means including a fixed gear adapted to ro 
tate said crank about its shaft, means connected 
to said traversing roller, saidmeans being slotted 
to receive Said Crank pin, so asto rotate with said 

3 
rotating means and to receive an oscillating mo 
tion with respect thereto by reason of the rota 
tion of Said Crank, whereby the ratio between the 
Speeds Of Said driving and traVersing rollers is 
caused to Wary, and ribbon forming is aVoided. 

5. Apparatus for the production of cross-wound 
packages of yarn, Said apparatus comprising a 
driving roller adapted to rotate a package by sur 
face contact therewith, a grooved traversing roll 
er adapted to be rotated and to traverse the yarn 
On to the package, means for carrying Said pack 
age So as to allow the package to rest freely 
against both of Said rollers throughout the Wind 
ing operation, the said rollers being so spaced 
apart as to nip the package between them with 
a force which remains substantially constant as 
the diameter and Weight of the package increases, 
rotatable means for driving said driving roller, 
a crank shaft mounted in Said rotatable driving 
means, a crank connected to said crank shaft, 
a crank pin on said, crank, said Crank, shaft, and 
pin rotating bodily with said rotatable driving 
means, means including a fixed gear adapted to 
rotate Said crank about said crank shaft as Said 
crank, shaft, and pin rotate bodily with said 
rota table driving means, and means Slotted to 
receive Said Crank pin and adapted to driVe Said. 
traVersing roller, Said slotted means being caused 

, by Said Crank pin to rotate With Said rotatable 
driving means and to receive an Oscillating mo 
tion with respect thereto by reason of the rota 
tion of Said Crank about Said Crank shaft. 

EDWARD KINSELLA, 
WILLIAME VAN TAYTOR. 
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