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57 ABSTRACT 

An automatic winding machine having a carrier for 
rotatably supporting a plurality of winding supports 
and rotatable to move the winding supports in an ar 
cuate path intersecting a delivery path along which 
yarn to be wound is supplied by a pneumatic transport 
tube assembly, the pneumatic transport tube assembly 
having a transport tube with a longitudinal slit therein 
such that as a winding support is moved from a 
mounting station to a winding station over the arcuate 
path, the yarn to be wound is caught by the winding 
support and moved through the longitudinal slit. The 
winding supports are held on the carrier by gripping 
mechanisms having flanges axially slidable to grip an 
empty winding support at a mounting station and re 
lease a full winding support at a removing station such 
that winding of continuously delivered yarn can be ac 
complished automatically without requiring manual 
intervention. 

8 Claims, 5 Drawing Figures 
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AUTOMATIC WINDING MACHINE 

This is a continuation-in-part of U.S., application Ser. 
No. 324,400, filed Jan, l 7, 1973, now abandoned, 

BACKGROUND OF THE INVENTION 
l, Field of the Invention 
The present invention pertains to the winding of tex 

tile yarns and, more particularly, to a machine for auto 
matically winding continuously delivered textile yarn at 
high speed on yarn winding supports. 

2. Discussion of the Prior Art 
A substantial problem in the winding of continuously 

delivered yarn, such as the yarn produced by a spinner 
ette, is that once a support has been completely wound, 
the support must be removed and an empty support 
substituted therefor, thereby requiring winding inter 
ruptions representing substantial down time. The down 
time between winding on successive supports is advan 
tageously as small as possible in order to increase pro 
duction rates and decrease waste. The problem of re 
moving fully wound supports and replacing them with 
empty supports is complicated by the fact that any fail 
ure in either the removal or replacement operations 
presents a substantial waste of yarn since the yarn is 
being delivered continuously, and it must be continu 
ously utilized with down time minimized. That is, when 
momentary direction of the yarn is supplied to an auxil 
iary receptacle, such as a waste container, the time of 
utilization of the container must be as brief as possible, 
particularly when the yarn is being delivered at high 
speed. Thus, it is desirable to automatically implement 
the above opertion, especially where yarn is delivered 
at high speed, in that manual operations requiring fixed 
times involve a proportionately greater time loss in high 
speed winding than at low speed winding and, there 
fore, involve a greater amount of waste material. The 
terms 'high speed winding' as utilized in this applica 
tion refer to speeds above 3,000 m/min., such speeds 
ranging up to 6,000 to 7,000 m/min. and greater. 
Several solutions have been proposed for maximizing 

winding operations for continuously supplied yarn; 
however, such solutions have to date had unacceptable 
disadvantages associated there with. Generally, winding 
apparatus rotatably mount a winding support, such as 
a bobbin or pirn, on a pivoting arm or swing arm. The 
winding support is rotated by peripheral contact with 
a rotary winding roll, and the yarn is longitudinally dis 
tributed along the winding support by a reciprocating 
mechanism for a yarn guide. 
The winding apparatus normally utilizes at least two 

swing arms alternately occupying a winding position 
and a waiting position along with means for transferring 
the yarn from a full winding support to an empty one. 
In the apparatus of French Patent No. 1,201,341, the 
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swing arms are mounted facing each other and form an 
assembly that is slidable along a shaft parallel to the 
axis of the winding roll, and the removal of a full wind 
ing support and replacement with an empty support in 
the winding position is, accordingly, cffected by sliding 
the winding assembly with means being provided on the 
rotatable support for the winding support to insure en 
gagement with the yarn. The above described appara 
tus has the disadvantage that it must be manually con 
trolled and a rather heavy assembly must be moved, 
thereby requiring considerable energy. Furthermore, if 
friction of the wound yarn on the winding roll is to be 
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2 
climinated during replacement of a full support with an 
empty support, it is necessary to lift the full support 
slightly, thereby resulting in momentary interruption of 
yarn winding, Accordingly, the above-described appa 
ratus is not suitable for high speed winding. 

In another apparatus seeking to facilitate the replace 
ment of full winding supports with empty winding sup 
ports, the two swing arms are mounted at the end of a 
two-armed lever, In this manner, replacement of a full 
winding support with an empty winding support is ef. 
fected by pivotting the lever, as shown in French Pat. 
Nos. 1,140,100 and 1,155,036, for example. Use of 
such apparatus in practice, however, requires the em 
ployment of relatively complex machinery which is lim 
ited as to speed due to vibrations resulting from the 
lack of rigidity created by the great number of compo 
nents, among other causes. Furthermore, the replace 
ment of a full winding support with an empty winding 
support is a delicate operation and manual intervention 
is required in order to complete the operation. 
A further apparatus utilized to continuously transfer 

supply yarn from one winding support to another in 
volves the transferring of the yarn from a reciprocating 
mechanism for a full winding support to a reciprocating 
mechanism for an empty winding support, as shown for 
example in French Pat. Nos. 1,155,782 and 1,184,089. 
Such apparatus, however, has found little use in prac 
tice in that it requires two complete winding systems 
including swing arm mechanisms with rotating and re 
ciprocating mechanisms with one of the two winding 
systems always being inoperative. Furthermore, the 
transfer of the yarn from one reciprocating mechanism 
to the other has a tendency to vary yarn take-off from 
the supply which at high speeds can be extremely harm 
ful. Additionally, bobbin removal and replacement re 
quire manual operation. 
Other apparatus for replacing wound supports with 

empty supports mount the winding supports on a verti 
cal plate that can rotate about a horizontal shaft, and 
the yarn is distributed by a fixed reciprocating mecha 
nism independent of the plate with the winding sup 
ports driven axially in rotation, as shown for example 
in French Patent No. 1,246,442. This apparatus, how 
ever, has the disadvantages concommitant with axial 
drive, that is, a system is required to control the angular 
velocity in order to maintain the peripheral speed of 
yarn take-off from the supply constant. Furthermore, 
removal and replacement of bobbins on the rotating 
mandrels require manual operations. 

SUMMARY OF THE INVENTION 

Accordingly, it is the primary object of the present 
invention to overcome the above-mentioned disadvan 
tages by providing an automatic machine for winding 
textile yarns delivered continuously at high speeds. 
A further object of the present invention is to con 

struct an automatic winding machine wherein a rotat 
able carrier has end plates rotatably mounting a plural 
ity of yarn winding supports, the carrier rotating to 
move the yarn winding supports individually to a wind 
ing station along an arcuate path intersecting a delivery 
path along which yarn to be wound is supplied. 
An additional object of the present invention is to 

provide an automatic winding machine automatically 
supplying empty winding supports to a rotatable carrier 
for movement to a winding station and automatically 
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removing fully wound winding supports after move 
ment away from the winding station. 
The present invention has another object in that a 

pneumatic transport tube assembly is utilized in combi 
nation with a carrier for moving winding supports to a 
winding station to automatically catch yarn to be 
wound to commence winding of the yarn on the wind 
ing supports. 
Yet a further object of the present invention is to 

controllably mount a plurality of winding supports on 
a rotatable carrier by a gripping assembly having axially 
slidable flanges to facilitate removal of full winding 
supports from the carrier after movement from a wind 
ing station and mounting of empty winding supports on 
the carrier for movement to the winding station. 
Some of the advantages of the present invention over 

the prior art are that textile yarn continuously delivered 
at high speeds can be wound on winding supports with 
minimum waste, and that winding supports are 
mounted on a carrier at a mounting station, moved to 
a winding station where yarn is wound therearound, 
and moved to a removing station where the fully wound 
winding supports are removed from the carrier auto 
matically without manual intervention. 
The present invention is generally characterized in an 

automatic winding machine for winding textile yarn 
continuously delivered at high speed including pneu 
matic means having a transport tube with a longitudinal 
slit therein for supplying yarn along a delivery path 
from a supply zone to a waste zone, carrier means for 
rotatably mounting a plurality of yarn winding sup 
ports, the carrier means being rotatable to move the 
yarn winding supports individually to a winding station 
along an arcuate path intersecting the delivery path 
such that movement of a yarn winding support to the 
winding station moves the yarn to be wound through 
the longitudinal slit in the transport tube, and drive 
means for rotating a yarn winding support at the wind 
ing station and for distributing the yarn longitudinally 
along a rotating yarn winding support at the winding 
station. 
Other objects and advantages of the present inven 

tion will become apparent from the following descrip 
tion of the preferred embodiment taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic front elevation of an automatic 
winding machine according to the present invention. 
FIG. 2 is a section of the automatic winding machine 

taken along line 2-2 of FIG. 1. 
FIG. 3 is a schematic side view of the indexing mech 

anism for the carrier. 
FIG. 4 is a sectional view of one of the flanges of the 

winding support gripping mechanism. 
FIG. 5 is a schematic side view of the winding support 

loader. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An automatic winding machine according to the 
present invention is illustrated in FIGS. 1 and 2 and in 
cludes a frame 10 having upstanding side members 12 
and 14 disposed beneath a supply Zone, generally indi 
cated at 16, from which textile yarn 18 to be wound is 
continuously delivered. A winder assembly 19 is pivot 
ally mounted on frame 10 about a horizontal shaft 20, 
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4 
the winder assembly 19 including a winding roll 22 
journaled at the ends of a pair of arms 24 and 26 which 
are pivotally mounted on shaft 20. A motor 28 is car 
ried by arms 24 and 26 to rotatably drive winding roll 
22 and to drive a mechanism 31 to reciprocate a yarn 
guide 30, for example, by rotating a roller having a heli 
cal cam groove therein carrying the yarn guide 30. 
Motor 28 preferably rotates winding roll 22 at a periph 
eral speed equal to the speed of delivery of yarn 18 
from supply zone 16 to the automatic winding machine, 
and suitable gearing can be utilized to control the speed 
of rotation of the yarn guide reciprocating mechanism 
31. In use, the periphery of the winding roll 22 contacts 
a yarn winding support disposed at a winding station 
generally indicated at 32 due to the force of gravity act 
ing on the pivoting structure including arms 24 and 26. 
In order to balance the pressure with which the winding 
roll 22 engages a winding support, a pair of counter 
weights 34 being connected to the winder assembly 19 
by a pair of chains 36, each of which extends over a 
pair of pulleys 38. The chains 36 are rigidly connected 
to the pivoting winder assembly 19 such that the coun 
terweights 34 tend to counterbalance the force of grav 
ity and rotate the winder assembly 19 counterclockwise 
looking at FIG. 2. A stop 40 is disposed beneath the 
winder assembly 19 in order to limit downward move 
ment of the winder assembly by abutting the arms 24 
and 26. 
While the winder assembly has been described as 

movable in a pivotal fashion, it will be appreciated that 
the winder assembly can also be movable with transla 
tor or sliding movement with the winding roll and the 
yarn guide reciprocating mechanism driven by inde 
pendent motors or by the same motor. Preferably, the 
yarn guide reciprocating mechanism automatically en 
gages the yarn 18 to be wound as the yarn guide inter 
septs the yarn and thrusts the yarn towards an engaging 
element, normally in the form of a pin longitudinally 
extending from a flange gripping a winding support. In 
order to fully automate the winding machine, it is ad 
vantageous to utilize a yarn guide reciprocating mecha 
nism capable of automatically forming a piecing end as 
winding is commenced on an empty winding support. 
A carrier 42 is mounted on a horizontal shaft 44 jour 

naled in side members 12 and 14 of the frame and ro 
tated by a control mechanism 46 such that the carrier 
42 rotates in step-by-step fashion on the horizontal 
shaft 44 over arcuate angles of 120. Control mecha 
nism 46 can be of any conventional construction to 
move the carrier 42 in 120 steps such as including a 
motor started by a switch in response to elapsed time 
at rest or a condition of the yarn on a winding support 
at the winding station 32 and stopped by actuation of 
a microswitch sensing proper positioning of the carrier. 
That is, as will be appreciated from the following dis 
cussion of the operation of the automatic winding ma 
chine of the present invention, the control mechanism 
46 is operative to move the carrier to position a wind 
ing support at the winding station 32, hold the carrier 
stationary until winding of yarn is completed and the re 
after move the carrier to replace the full winding sup 
port with an empty winding support. 

In order to index the carrier 42 through arcs of 120, 
an indexing mechanism such as that disclosed in British 
Patent No. 1,104,156, published Feb. 21, 1968, may be 
used. It should be kept in mind, however, that any sort 
of conventional indexing device may be utilized. Refer 
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ring now to FIG. 3, there is shown a device which uti 
lizes a rack and pinion combined with a rachet to drive 
the carrier 42. As shown in FIG. 3, a hydraulic or pneu 
matic cylinder 140 drives a rack 141 which rotates a 
pinion 142 that is capable of rotating independently of 
the carrier 42. In order to couple the pinion 142 to the 
carrier 42, a rachet 144 is rigidly attached to the carrier 
42. The rachet 144 is engaged by a pawl i45 mounted 
on the pinion 142. 
The indexing is accomplished by pressurizing the cyl 

inder 140 to drive the rack 141 in the direction of 
arrow 146 in order to cause the pinion 142 to rotate in 
the clockwise direction. As the pinion 142 rotates in 
the clockwise direction, the pall 145 engages the teeth 
of the rachet 144 to rotate the carrier 42. In order to 
rotate the carrier 42 through an angle of 120, the 
throw of the rack 141 is such that its linear advance is 
translated into an angular distance of 120 by the pin 
ion 142. In order to secure the carrier 42 at each index 
position, a locking means 147 is utilized which projects 
a pin 148 into recesses 149 formed in the periphery of 
carrier 42. The locking device 147 may operate in any 
conventional manner. For example, it may be projected 
by applying a fluid pressure behind the pin 148 to 
project the pin 148 against the spring (not shown) into 
one of the recesses 149. On the other hand, the pin 148 
may be pneumatically retracted against a spring means 
located behind the pin 148 to release the carrier 42 for 
rotation. 

In order to reset rack 41 to rotate the carrier 42 to 
the next position, the direction of motion of the rack is 
reversed by the cylinder 140 so that the rack moves in 
the direction of the arrow 50. As the rack 4 moves 
in the direction of the arrow 150, the pawl 45 slips on 
the rachet 144 so that no force is placed on the carrier 
42. Just prior to the next indexing operation, the pin 
148 is retracted from recess 149 into which it is en 
gaged. The rack 141 is then again moved in the direc 
tion of arrow 146 to rotate the carrier 42. The carrier 
42 includes opposing circular end plates 48 and 50 dis 
posed in vertical planes, and three gripping mecha 
nisms 51, each including a pair of axially aligned 
flanges 52, are mounted on the end plates spaced at 
120°. The flanges 52 are adapted to engage the ends of 
a winding support and are axially movable on shafts 53 
slidably journalled in end plates 48 and 50 such that at 
a mounting station 54, the flanges 52 are spaced to per 
mit the mounting of an empty winding support and at 
a removing station 56, the flanges can be spaced to per 
mit removal of a full winding support. The shafts 53 are 
mounted in bearings 58 in the end plates of the carrier 
42 in order to permit rotation of the flanges and a wind 
ing support gripped therebetween and, further, to per 
mit axial sliding of the flanges for removal and mount 
ing of winding supports. 
The position of the flanges may be controlled in any 

suitable manner, for instance by providing bias means, 
such as a coiled spring, to normally bias the flanges 
toward each other and utilizing cam means at the re 
moving and mounting stations to slide the flanges away 
from each other to permit removal of a winding support 
and to release the flanges such that the bias means can 
force the flanges together to grip an empty winding 
support. Another manner for controlling the movement 
of the flanges 52 is by utilizing solenoids actuated by 
movement to the removing and mounting stations to 
control the position of the flanges. A yarn engaging 
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6 
member 60 extends from one of the flanges 52 of each 
gripping mechanism 51 and is preferably retractable so 
as not to interfere with mounting and removal of wind 
ing supports between the flanges. The gripping flanges 
providing external engagement of the winding supports 
can advantageously be of the type disclosed in U.S. Pat. 
application Ser. No. 287,080 filed Sept. 7, 1972 (now 
U.S. Pat. No. 3,831,869), the specification of which is 
incorporated herein by reference. 

In order to engage the winding support 66 with the 
flanges 52, a system such as that shown in FIG. 4 may 
be utilized in which a double action pneumatic cylinder 
52 is secured to the carrier 42 in order to reciprocate 

the shaft 53 to which the flange 52 is secured. Prior to 
approaching the loading station 54 where the winding 
supports 66 are picked up by the carrier 42, the flanges 
52 are in the retracted position toward the direction of 
the arrow 155. Upon arrival at the loading station 54, 
the flanges 52 are projected to engage the yarn support 
62 and remain projected until the carrier 42 rotates a 
full winding support 66 to the unloading station 56 
where fluid is applied to the other side of the piston in 
order to shift the shaft 53 in the direction of the arrow 
155 to release the full yarn winding support. 
A downward sloping chute 62 is disposed at remov 

ing station 56 at the rear of frame 10 downstream of the 
winding station 32 such that when the flanges 52 are 
slid axially away from each other, the full winding sup 
ports will automatically drop into chute 62 and roll 
away from the automatic winding machine to any suit 
able storage receptacle. 
A magazine 64 is disposed at the front of frame 10 

vertically to receive a plurality of empty winding sup 
ports 66. The magazine 64 has a mouth disposed be 
neath mounting station 54 and a pivotally mounted 
loader 68 has an end formed to receive an empty wind 
ing support 66 from the mouth of magazine 64 and 
pivot the empty winding support to a position between 
the flanges 52 of one of the gripping mechanisms 51 
such that the flanges 52 can then be moved to grasp the 
ends of the empty winding support to move the winding 
support in an arcuate path 70 to the winding station 32. 
A pair of pulleys 72 are disposed adjacent the arcuate 
path 70 and have a belt 74 extending therearound, the 
pulleys 72 being driven by a motor 76 to rotate the belt 
at a predetermined speed. The belt 74 is positioned to 
contact a wheel 78 secured to one of the shafts 53 of 
each gripping mechanism such that rotation of the belt 
74 contacts the wheel 78 to initially rotate the empty 
winding supports 66 at a high speed prior to delivery of 
the empty winding supports to the winding station 32. 
The linear velocity of the belt 74 is such that it rotates 
the winding support 66 with a tangential velocity 
greater than the tangential velocity of winding roll 22. 
The yarn 18 to be wound is delivered from supply 

zone 16 to a waste zone 80, defined by a receptacle at 
the bottom of the frame 0, by pneumatic yarn trans 
port assembly including tubes 82 and 84 which extend 
from supply zone 16 to waste zone 80 with a space 
therebetween, the space being sufficient to permit pas 
sage of an empty winding support 66 therethrough as 
the carrier 42 rotates. Transport tube 82 is bent at 86 
and has a longitudinal slit 88 extending from the bend 
86 to an end 90. Yarn 8 is fed into transport tube 82 
by compressed air from a nozzle 92 having a yarn cut 
ting mechanism, not shown, carried thereby; and, after 
passing through the space between transport tubes 82 
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and 84 yarn 18 is caught by compressed air supplied 
to a nozzle 94 at the end of transport tube 84, the noz 
zle 94 carrying a yarn cutting mechanism, not shown. 
The pneumatic yarn transport assembly described 
above may take the form of that disclosed in U.S. Pat. 
application Ser. No. 287,063, filed Sept. 7, 1972 (now 
U.S. Pat. 3,834,600) the specification of which is incor 
porated herein by reference. The slit 88 permits the 
yarn to pass therethrough to the winding station after 
the yarn is caught by an empty winding support being 
moved along arcuate path 70 to the winding station 32. 
Once the yarn has been moved out of the slit by the 
winding support, it is cut downstream at nozzle 94, and 
the cutting mechanism at nozzle 92 cuts the yarn after 
a winding support has been fully wound. 
At the commencement of operation, the yarn 18 to 

be wound will be moved from supply zone 16 through 
transport tubes 82 and 84 to the receptacle at waste 
zone 80. Carrier 42 is stationary at this time, and loader 
68 is pivoted to place an empty winding support 66 be 
tween the flanges 52 of one of the gripping mechanisms 
51, which flanges are then moved to engage the ends 
of the winding support 66 to rotatably mount the wind 
ing support on the carrier 42. Control mechanism 46 is 
then actuated to rotate the carrier 120° to place the 
empty winding support 66 at the winding station 32. 
The winding support will move along arcuate path 70 
as it moves from mounting station 54 to winding station 
32, the winding support being rotated by belt 74 as it 
is moved over path 70 and intersecting the delivery 
path of the yarn 18 to move the yarn out of the slit 88 
to winding station 32 to commence winding. The 
winder assembly 19 will be resting on stop 40 as the 
empty winding support 66 approaches such that the 
empty winding support will pivot the winder assembly 
clockwise looking at FIG. 2 as it reaches the winding 
station. The winding support 66, which is already rotat 
ing from belt 74, will be continuously rotated at the 
winding station by winding roll 22. As the yarn guide 
30 reciprocates, it will catch the yarn 18 to commence 
winding thereof, a piecing end being desirably formed 
at this time in any desired fashion, such as by utilizing 
the automatic apparatus and methods for forming piec 
ing ends disclosed in U.S. Pat. application Ser. No. 
297,730 filed Oct. 16, 1972 (now U.S. Pat. No. 
3,823,884) and Ser. No. 297,731 filed Oct. 16, 1972 
(now U.S. Pat. No. 3,858,816), the specifications of 
which are incorporated herein by reference. As wind 
ing commences, due to the yarn guide 30 moving the 
yarn 18 to be caught by yarn engaging pin 60, the yarn 
cutting mechanism carried by nozzle 94 is actuated to 
cut the yarn and permit a winding to be formed around 
the winding support. 
Any suitable driving means such an electric motor or 

pneumatic jack may be provided to lift the loader 68. 
For example, a drive system which utilizes a pneumati 
cally or hydraulically driven rack 160 which is meshed 
with a pinion 161 that is rigidly attached to an arm 162 
connected to the loader 68 may be utilized. As the rack 
160 is reciprocated back and forth, it will lift and lower 
the loader 68. In order to center the winding supports 
66 in the loader 68, an extended piece 163 having a V 
shaped section which rests on the outside cylindrical 
surface of the flanges 52 may be utilized. The support 
66 is positioned in the extended piece 163 by blocks 
151 so that when the V of the extended piece is resting 
on the flanges 52, the support 66 is coaxial with the 
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8 
flanges. It is possible to use the contact of the V with 
the flanges to turn on a microswitch controlling the 
locking of the flanges and return of the loader with a 
possible prefixed time delay. 
As the yarn 18 is wound on a winding support at the 

winding station, the previously wound winding support 
is removed from the carrier 42 at removing station 56 
by separating the flanges 52. Similarly, at the same 
time, an empty winding support 66 is mounted on the 
carrier by movement of loader 68. Thus, while the car 
rier is stationary during the winding of yarn around a 
winding support, a full winding support is removed 
from the carrier and an empty winding support 
mounted thereon for movement to the winding station. 
Once the winding of yarn around a winding support 

at the winding station is completed, the yarn cutting 
mechanism at nozzle 92 is actuated to cut the yarn and 
the carrier is rotated 120 such that the full winding 
support is moved to the removing station 56 and an 
empty winding support replaced therefor at the wind 
ing station 32. With the yarn 18 cut at nozzle 92, fol 
lowing yarn will be guided in transport tubes 82 and 84 
to the waste receptacle such that as the carrier rotates 
120°, the replacement winding support will intersect 
the delivery path of the yarn 18 to commence winding 
about another winding support. 
The cutting mechanism utilized may be any type of 

conventional cutting mechanism such as that described 
in U.S. Pat. No. 3,640,160, which is mechanically acti 
vated or the pneumatically activated yarn cutter such 
as that described in U.S. Pat. No. 3,570,339. 
The combination of the slit pneumatic transport tube 

assembly with the externally gripping flange mecha 
nism mounted on the carrier permits winding speeds on 
the order of 6,000 m/min. to be obtained with the auto 
matic winding machine of the present invention, the ex 
ternal gripping flanges permitting the rotation of wind 
ing supports at 25,000 RPM to provide an angular ve 
locity corresponding substantially to a winding speed of 
6,000 m/min. with complete safety and minimum vibra 
tion. The slit pneumatic transport tube assures that 
there will be no interruptions of operation as the wind 
ing supports are changed. Accordingly, the combina 
tion of the carrier with the pneumatic transport tube 
assembly permits continuous winding of yarns deliv 
ered at high speed. 
Since the winding supports are mounted on the car 

rier by axial movement of the flanges, the mounting of 
empty winding supports and the removal of full winding 
supports can be easily accomplished. In order to mount 
the winding supports, the loader 68 need merely posi 
tion the empty winding support between the separated 
flanges with the flanges thereafter tightened and assur 
ing centering of the winding support, it being appreci 
ated that a simple control mechanism can be utilized 
for such mounting as described above. Similarly, in 
order to remove a full winding support, the flanges are 
separated to let the winding support drop into the dis 
charge chute. Thus, the operations of mounting and re 
moving winding supports upstream and downstream of 
a winding station can be simply accomplished and do 
not present an obstacle to automatic winding. Further 
more, since the movement of the winding supports is 
effected by the rotation of a carrier, such movement 
can be rapidly accomplished with the time during 
which the yarn to be wound is directed to the waste 
zone minimized. 
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The automatic winding machine according to the 
present invention can utilize any conventional control 
mechanisms in order to rotate the carrier 42 to actuate 
the loader 68 to control movement of the flanges and 
to actuate the yarn cutting mechanisms and the nozzles 
in the pneumatic transport assembly, such that winding 
is effected continuously requiring no manual interven 
tion. To this end, it is desired to provide locking means, 
such as detents, for the carrier 42 to lock, the carrier in 
cach of the three spaced positions at which it is at rest. 
The magazine 64 and the loader 68 could be disposed 
directly below the chute 62 for receiving full winding 
supports and could be secured thereto to provide a tilt 
ing assembly such that the weight of the full winding 
support as it rolls on the chute could be used to tilt the 
assembly and present an empty winding support be 
tween the flanges 52 of the gripping mechanism which 
released the full winding support. 
A suitable control mechanism is illustrated in U.S. 

Pat. No. 3,532,278, in which a conventional timing 
mechanism is triggered by rotary distributor designed 
to operate in accordance with the winding cycle. 

In connection with the utilization of such a control 
mechanism in the apparatus of the present invention, 
there can, for example, be spaced at 120° intervals 
about end plate 42 to coincide with each mounting sta 
tion a contact, interrupter, and microswitch, respec 
tively, in clockwise order. Thus, as empty tube 66 is ro 
tated along path 70 from mounting station 54 to wind 
ing station 32 into contact with winding roll 22, the 
tube 66 can trigger the interrupter which would, for ex 
ample, be below the position at 11 o'clock with respect 
to winding station 32, as seen in FIG. 2, to command 
engagement of pin 148 (FIG. 3) in the locking position, 
and stop motor 76 and displace jack 40 (FIG. 3) in di 
rection 150. Of course, the pin 148 will have previously 
been disengaged from the locking position upon actua 
tion of the timer mechanism at the preselected moment 
during the automatic winding cycle. Withdrawal of pin 
148 can, for example, be preceded by the starting of 
motor 76 and actuation of belt 74. When the pin 148 
is withdrawn, the end plate 42 will be rotated 120° by 
the action of the pneumatic jack 140. 
Yarn guide reciprocating mechanism 31 can be ener 

gized for reciprocating yarn guide 30, for example, by 
the movement of pin 148 towards end plate 42 by hav 
ing pin 148 release a contact which is electrically con 
nected to the drive means 31. 
After a predetermined time during the winding cycle, 

the timer mechanism will activate the yarn cutter 
mechanism, pin 148, pneumatic jack 140 and motor 
76. The full spool 56 will arrive at the discharge posi 
tion which may include a spool brake actuated by an 
electrovalve which can be commanded by a micro 
switch which can also activate retraction of the flanges 
52. The rotation of the end plate 42 can close the afore 
mentioned contact to actuate, for example, an electro 
valve, the mounting station 54, and motor mechanism 
68 to command the opening; i.e., axial displacement of 
flanges 52 which can be held in the opened position by 
a suitable delay device for a sufficient time for the pre 
sentation of an cmpty tube, after which delay the 
flanges will be closed on the tube and the sequence re 
Started. 
The automatic winding machine according to the 

present invention may be utilized for winding textile 
yarns of any type, any kind or any denier, and is espe 
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cially effective for winding chemical yarns delivered 
continuously from a spinnerette, for example, or from 
a treating device. Of course, it will be appreciated that 
the automatic winding machine can also be utilized for 
discontinuous winding of any textile yarn. 
Inasmuch as the present invention is subject to many 

variations, modifications and changes in detail, it is in 
tended that all matter described above or shown in the 
accompanying drawings be interpreted as illustrative, 
and not in a limiting sense. 

I claim: 
1. An automatic winding machine for winding textile 

yarn continuously delivered at high speed, comprising: 
pneumatic means including a first transport tube with 
a longitudinal slit therein and a second transport 
tube axially aligned with and spaced from said first 
transport tube for supplying yarn along a delivery 
path from a supply Zone to a waste Zone, said space 
being sufficient to permit passage therethrough of 
an empty yarn winding support; 

rotatable carrier means for rotatably supporting a 
plurality of yarn winding supports spaced about the 
rotatable axis of the carrier means, means for rotat 
ing said carrier means to move said yarn winding 
supports individually to a winding station along an 
arcuate path intersecting said delivery path at the 
space between said first and second transport 
tubes, such that movement of a yarn winding sup 
port to said winding station moves the yarn to be 
wound through said longitudinal slit in said trans 
port tube, and brings the yarn in contact with yarn 
engaging means adjacent said winding support; and 

drive means for rotating a yarn winding support at 
said winding station and for distributing the yarn 
longitudinally along a rotating yarn winding sup 
port. 

2. An automatic winding machine as recited in claim 
1 and further comprising means disposed downstream 
of said winding station for removing full yarn winding 
supports from said carrier means, and means disposed 
upstream of said winding station for mounting empty 
yarn winding supports on said carrier means, such that 
an empty yarn winding support is mounted on said car 
rier means by said mounting means, moved to said 
winding station by said carrier means for winding of 
yarn therearound and moved after winding for removal 
from said carrier means by said removing means. 

3. An automatic winding machine as recited in claim 
2 wherein said drive means includes a pivotally 
mounted winder assembly having a winding roll engag 
ing a yarn winding support and a reciprocating yarn 
guide mechanism. 

4. An automatic winding machine as recited in claim 
2 wherein said carrier means includes opposing end 
plates rotatable about a horizontal axis and a plurality 
of gripping mechanisms carried by said end plates for 
mounting the yarn winding supports. 

5. An automatic winding machine as recited in claim 
4 wherein said gripping mechanisms include a pair of 
axially aligned flanges, each of said flanges being slid 
ably mounted on one of said end plates, said removing 
means sliding said flanges apart to release a full yarn 
winding support and including a chute for discharging 
a full yarn winding support released by said flanges, and 
said mounting means includes a magazine for storing a 
plurality of empty yarn winding supports and loader 
means for moving an empty yarn winding support from 
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said magazine to be gripped by said flanges of one of 
said gripping mechanisms. 

6. An automatic winding machine as recited in claim 
5 wherein said carrier means includes control means 
for rotating said end plates a predetermined distance to 
move an empty yarn winding support from said mount 
ing means to said winding station and for maintaining 
said end plates stationary until the empty yarn winding 
support is fully wound. 

7. An automatic winding machine as recited in claim 
6 wherein said gripping mechanisms are spaced, such 
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that when one gripping mechanism is disposed at said 
winding station, a second gripping mechanism is dis 
posed adjacent said removing means and a third grip 
ping mechanism is disposed adjacent said mounting 
means. 

8. An automatic winding machine as recited in claim 
7 and further comprising means disposed along said ar 
cuate path to engage said gripping mechanisms and ro 
tate the yarn winding supports before they reach said 
winding station. 
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