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57 ABSTRACT 

Apparatus for the loss-free winding of a continuously 
supplied thread to winding packages at a high winding 
speed, in which the thread is wound with transverse 
motion on a winding carrier into a bobbin which after 
reaching a predetermined bobbin size or winding time, 
without interruption of the winding process, is re 
placed together with winding carrier by an empty tube 
for receiving the thread. Before the transfer of the 
thread from a nearly wound bobbin to an empty tube 
the chuck carrying the empty tube of a bobbin re 
volver is turned into a position in which the wound 
bobbin remains driven by a drive roll and the empty 
tube is brought to about the peripheral speed of the 
wound bobbin. Also, process for loss-free winding dur 
ing bobbin change involving guiding the thread in a 
traverse motion groove of the drive roller while form 
ing a loop in the thread running onto the wound bob 
bin and initiating a new winding on an empty tube as 
aforesaid. 

20 Claims, 16 Drawing Figures 
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WNDING APPARATUS AND PROCESS 
The loss-free winding of continuously supplied 

threads has been described in earlier patents and appli 
cations. There were proposed for this purpose devices 
with bobbin revolvers which are described in their 
functioning (for example by U.S. Pat. Nos. 3,825,206). 
These devices all serve the purpose of carrying out the 
bobbin change as free of loss as possible - i.e., the fin 
ished bobbin is to be exchanged after a predetermined 
winding time or predetermined bobbin size for an 
empty tube, in which operation there are to be 
achieved changing times as short as possible, in order 
to produce little waste during the bobbin change. Such 
a problem, for example, is present for spin stretch ma 
chines, for yarn texturizing machines or for winding as 
semblies for high-speed spinning of chemical fibers (cf. 
Chemiefasern/Textil-Industrie, April 1973, pages 
295-296). Synthetic threads are fed to the winders at 
a constant high speed and, possibly, high denier. Only 
a short time is required to complete each winding, 
which makes necessary a frequent bobbin change. The 
production in the spinning stage, however, cannot be 
interrupted. It is not feasible to reduce the speed of the 
fed-in thread in the interim, since interventions at the 
spinning apparatus lead to denier fluctuations and to 
undesirable instabilities of the spinning process. 
As soon as the threads accumulate at such a high 

speed that they can no longer be manually handled, a 
loss-free bobbin change is possible only if the readied 
empty tube is already brought to a peripherical velocity 
substantially corresponding to the thread speed before 
the thread is applied to the empty tube. Otherwise 
there exists the danger, especially if the almost finished 
bobbin is taken off from the friction roller during the 
acceleration process of the empty bobbin, that the 
thread tension will drop too much or collapse, and that 
backlashes will be formed and lead to thread breakages 
at the thread delivery mechanisms. For this it is a 
known practice according to U.S. Pat. No. 3,825,206 
to provide an auxiliary drive which acts on the chuck 
with the empty tube while this chuck is in the rest or 
bobbin-change position. 

It is also a known practice to bring the empty tube on 
the chuck into frictional driving contact with the drive 
roller while the full or nearly full bobbin still lies on the 
drive roller. This is an effective and low-cost arrange 
ment, without motor auxiliary drive, to bring the chuck 
with the empty tube up to an increased peripheral 
speed before the thread running onto the full bobbin is 
severed and the empty tube is wound. It is disadvanta 
geous, however, that the thread which continues to run 
onto the almost-full bobbin can no longer be traversed 
at the intended speed as soon as the empty tube is ap 
plied to the drive roller, because the thread is clamped 
fast in consequence of the contact pressure between 
drive roller and empty tube. The shifting over of the 
thread from the full bobbin to the empty tube, conse 
quently, has to take place very rapidly, and there exists 
the danger that the empty tube has not yet reached the 
intended peripheral speed. 

In another winding machine (French patent 
1,412,096) there are carry-along rings on the chucks 
which have a larger diameter than the winding tubes. 
These carry-along rings pass first into engagement on 
the drive roller, so that between drive roller and empty 
tube there arises a gap in which the thread can be 
moved back and forth during the acceleration of the 
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2 
empty tube. Here it is disadvantageous that the empty 
tube, in consequence of the increased diameter of the 
carry-along ring, cannot be brought up to the periph 
eral speed of the bobbin and there exists the danger 
that the thread will reverse between the empty tube and 
the thread delivery mechanism, i.e., lose its thread ten 
sion, sag and, consequently, tend to form backlashes at 
the delivery mechanism. 
Another winding machine (Swiss patent 513,763) 

has a drive roller with an enlarged diameter carry-along 
ring. Here, too, there is formed a gap between empty 
tube and friction roller. This construction has the re 
quirement that the chuck is axially slidable with the 
empty tube, which requires an increased constructive 
and mechanical expenditure. 

It is an object of the invention to propose winding ap 
paratus of the type described at the outset, in which the 
disadvantages described are overcome and by which it 
is possible to distribute the continuously fed thread on 
the almost full bobbin in an orderly manner, even 
though simultaneously an empty tube is applied to the 
friction drive roller to accelerate the empty tube to the 
desired peripheral speed. It is a further object of the in 
vention to improve the changeover of the on-running 
thread from an almost finished bobbin onto the read 
ied, already driven empty tube in an advantageous 
manner in order to carry out this operation without 
losses and with high reliability and reproducibly, as 
often as desired, and to produce winding bodies of 
good quality. The steps should entail operating cycles 
clearly following one another in time, so that the thread 
processing operations can be controlled by sequence or 
program controls, since this is an essential precondition 
for the automation of the bobbin change. 

It is a further object of the invention to provide appa 
ratus which is suited for winding the continuously fed 
threads at a high speed into winding packages and ac 
complishing the change-over operation without forma 
tion of waste-such as arises, for example with use of 
known thread storage arrangements or injectors for 
catching and applying the thread strands during the 
bobbin change. During the thread transfer, both the 
wound bobbin and also the empty tube are driven on 
their circumferences, so that the thread tension-with 
avoidance of winders or thread breaks-can neither 
collapse nor increase beyond a tolerable measure. Un 
derlying this feature is the insight that, with interrup 
tion of the drive of the almost-wound bobbin, in conse 
quence of the very strongly increased air resistance at 
a high peripheral speed, the full bobbin immediately is 
braked appreciably, in which process any retardation 
of the bobbin before the thread transfer-even only 
fractions of a second-has disadvantageous effects, 
e.g., in consequence of abating thread tension or the 
thread delivery, formation of winders on the friction 
roller. 

In such a device, however, there also have to be 
solved the technical difficulties arising in the bobbin 
change and shifting over of the thread onto the empty 
bobbin. Thus, there is to be solved, further, the prob 
lem of providing means interacting functionally with 
the winding head and the thread-transfer arrangement, 
through which it is assured that thread strands of rela 
tively high denier are positively severed after comple 
tion of the thread tranfer, and that on each empty tube 
at the beginning of winding there is wound a predeter 
minable thread reserve. 
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The problem is solved according to the generic con 
cept of this invention by structures wherein the thread 
is conducted during the acceleration of the empty tube 
to the peripheral velocity of the friction roller by an 
endless thread guide groove, provided in the cylindrical 
surface of the friction roller for traversing the thread, 
which is still wound up onto the nearly full tube. During 
the bobbin exchange, the thread is guided into a de 
fined position, preferably in the vicinity of the end of 
the traverse stroke and, by controlled thread guide 
means, is drawn out into a thread loop in such a way 
that the thread comes into the active zone of a thread 
catching means on the empty tube moved in position 
for the thread take-over or on the tube chuck carrying 
the empty tube, where it is caught. 
An advantageous embodiment of the invention for 

the execution of the thread shift-over process is charac 
terized by a thread guide means swinging into the tra 
verse plane between traverse thread guide and friction 
roller and on beyond, wherein the thread is lifted out 
of the reciprocating traverse thread guide, and under 
the action of the thread tension it is led off on an 
oblique plane into a defined position, preferably at the 
end of the traverse stroke. In this position the thread is 
shifted over to an auxiliary thread guide, which, in the 
drawing of the thread over a mandrel extending into 
the thread path-with execution of a prescribed devel 
opment of movement-forms in the thread a loop 
whose section which runs to the auxiliary thread guide 
after opening of the loop, is brought in contact with a 
thread catching means on the empty tube. In further 
development of the invention the transfer of the thread 
to the auxiliary thread guide takes place by swinging 
back of the thread guide means into the starting posi 
tion. Furthermore, it is advantageous if the thread, 
after coming into position against the empty tube, is 
severed between the thread catching means and the 
auxiliary thread guide. Here, the full bobbin, continu 
ing to wind the thread, generates after the catching of 
the thread a thread tension which suffices to break the 
thread on the cutting means, optionally provided for 
this purpose. In the case of small thread deniers, espe 
cially in the case of textile deniers, this thread tension, 
as experience has shown, is sufficient to cause the 
thread to break, so that in this case it is possible to dis 
pense with special thread severing means. 
In a further advantageous development of the inven 

tion it is further provided that the thread applied to the 
empty tube is prevented from running back to the mid 
zone of the traverse stroke until an adjustable thread 
reserve is wound. 
According to the invention, the thread is wound 

under controlled thread tension, until the transfer to 
the readied empty tube, accelerated to the peripheral 
velocity of the drive roller, is completed. Here the 
transfer process always proceeds under the same de 
fined conditions. In the thread transfer there is utilized 
in an advantageous manner the fact that the thread 
speed which is greater than the peripheral velocity of 
the friction roller by a component corresponding to the 
axial traverse speed, allows during the brief discontinu 
ance of the defined thread traverse the drawing out of 
a thread loop, while during this time the thread path be 
tween the last fixed thread guide and the friction roller 
is lengthened. Here there occurs also a compensation 
of the thread tension loss in consequence of the drop 
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4. 
ping-out of the thread traverse which has a surprisingly 
favorable effect on the thread transfer. 
The device for the execution of the transfer proceeds 

from a winding device with friction roller drive which 
is borne in a vertically movable head and parallel to a 
reverse thread spindle driving a reciprocating traverse 
thread guide. This device further has a rotatable bobbin 
revolver arrestable in predetermined positions, on 
which there are rotatably borne at least two tube 
chucks, which during the bobbin exchange can be 
brought simultaneously into position against the fric 
tion roller. For this the device has means for shifting 
over the continuously fed thread onto the empty tube 
provided for the thread take-over and accelerated to 
the peripheral velocity of the friction roller. 
For such a device it is proposed according to the in 

vention that on the cylindrical surface of the friction 
roller there is provided an endless thread guide groove 
with spirals running in opposite directions, uninter 
rupted at the stroke reversal ends of the traverse 
stroke, and extending over the length of the traverse 
stroke. There is provided further at least one thread 
guide means, whose course of movement is fixed in 
such a way that the thread is shifted through a tempo 
rary modification of the thread course into the active 
range of a thread-catching means. 
The thread guide means are constructed, in a pre 

ferred development of the device of the invention, in 
such a way that there is provided on the winding head 
a thread guide bow movable out of a starting position 
and beyond the traverse plane of the thread running be 
tween the reciprocating traverse thread guide and the 
drive roller. The bow consists of at least one first elon 
gated part inclined relative to the bobbin axis and a sec 
ond notched part. The thread guide bow for each wind 
ing head has an auxiliary thread guide slidable in a 
guide track and temporarily interacting therewith. 
After having taken over the thread, the said auxiliary 
thread guide forms on its predetermined course of 
movement a thread loop by drawing and spreading the 
thread over a mandrel extending into the thread path. 
The thread loop section running to the auxiliary thread 
guide brings the thread in contact with a thread catch 
ing means on the rotating empty tube or on the tube 
chuck carrying the empty tube. 

In an advantageous embodiment of the device the 
notched part of the thread guide bow is provided in the 
zone of the traverse stroke end. Further, the thread 
guide bow is borne on the winding head in such a man 
ner that in its starting position it is lowerable behind the 
traverse plane in the slide piece of the winding head, so 
that it does not extend beyond the front plate of the 
head. In order to make it possible to carry out the 
swinging movement of the thread guide bow into the 
traverse plane and beyond it, with which the thread 
shift-over process is initiated, controllably in time and 
automatically, according to a further proposal there is 
provided a piston actuatable by a pressure medium in 
a cylinder, whose piston rod is articulated on the thread 
guide bow. Through the piston stroke there are fixed 
and limited the end positions of the thread guide bow. 
For the control of the course of movement of the 

auxiliary thread guide it is proposed, furthermore, that 
there is provided a guide track formed in the wall of a 
cylinder. In the cylinder there can be arranged a piston 
carrying the auxiliary thread guide, which is rigidly 
joined with the auxiliary thread guide and is movable 
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by cable pistons, operated by pressure media, in the 
cable cylinder. The structure length is considerably re 
duced as compared to a use of conventional pneumatic 
or hydraulic cylinders, since there is eliminated the 
structural height required for the extension of the pis 
ton rod. It is disadvantageous in this construction, how 
ever, that in many cases of use, small amounts of pres 
sure medium can emerge from the pressure medium 
cylinder in the places where the cables, which likewise 
are fastened to the piston, are guided out of the cylin 
der or into it. Through the uncontrolled loss of pressure 
medium and the associated change of the damping 
characteristics of the system, an exact control is ren 
dered difficult, especially in the time of movement pat 
tern. For the avoidance of this difficulty, therefore, it 
is alternatively proposed that the auxiliary thread guide 
be fastened to the piston rod of a pneumatic or hydrau 
lic system, in which arrangement a piston rod provided 
at the circumference with a guide track is movable in 
the cylinder with execution of a course of movement 
determined by this guide track over a sliding block ar 
ranged in fixed position in the cylinder. 

In the event that it is considered necessary, on the de 
vice according to the invention there are provided 
means for parting the thread after its engagement on 
the empty tube. Such means can be constructed as cut 
ting edges of a thread catching disk which is arranged 
coaxially to the chuck shaft on the tube chuck and has 
hooks distributed on the circumference. Also a highly 
favorable solution is one in which severing cutters ar 
ranged on the tube chuck, preferably as prismatic bod 
ies distributed on the circumference of the tube chuck 
shaft, are provied, whose edges parallel to the axis of 
the tube chuck are constructed as blades. Severing cut 
ters of this type are especially advantageous, because 
they are active only when the thread lying on the blade 
is under increased thread tension. Since, according to 
the invention the thread is severed only after it is 
grasped by the thread catching means, in which process 
it is further wound, however, on the almost finished 
bobbin, the thread tension can be increased only until 
it suffices for the severing of the thread on the severing 
blades. The edges of the prismatic bodies, relatively 
blunt in themselves, are arranged there on the tube 
chuck shafts in such a way that they present no poten 
tial danger of accident for the operating personnel. 

In a further embodiment of the object of the inven 
tion, for the formation of the thread reserve on the 
empty tube, there is provided a thread guiding member 
extending, in the thread transfer, into the thread run 
ning plane between the fixed thread guide and the 
empty tube, on which member there is fastened a pin 
deflected laterally under an adjustable spring force. 
This thread guide member is mounted in fixed position 
and preferably arranged on the sliding carriage of the 
winding head. The thread guide member prevents the 
thread applied to the empty tube from sliding back by 
reason of the thread tension in the shortest way to the 
traversing stroke middle, until the intended thread re 
serve is formed. The pin extending into the thread path, 
after overcoming the set-in resistance which essentially 
determines the length of the thread reserve, is moved 
into a position in which it lies axially parallel to the 
thread guide member, so that the thread now can slide 
away completely over the thread guide member and 
move back to the middle of the traverse stroke, where 
it is grasped by the reciprocating traverse thread guide. 
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6 
The pin of the thread guide member snaps back after 
the sliding away of the thread automatically into the 
starting position and remains in this position until the 
next bobbin exchange. 
The mandrel for the establishing and opening of the 

thread loop is preferably secured to the aforemen 
tioned thread guide member for the formation of the 
thread reserve and is present as, e.g., a wire bow bent 
in Z-form. On the obliquely set shank of this wire bow 
the section of the thread loop running from the auxil 
iary thread guide to the almost finished bobbin can 
slide off, whereby the thread loop is opened or spread. 
This is further promoted by the fact that the auxiliary 
thread guide is conducted on a track on which the on 
coming section of the thread is positively drawn to the 
thread catching means on the empty tube. 
As already mentioned earlier in the treatment of the 

means for severing the thread, the thread catching ar 
rangement can also be constructed as thread catching 
disk arranged coaxially to the chuck shafts on the tube 
chucks with several hooks distributed on the circumfer 
ence, against which the empty bobbin tube is axially 
slidable. There, the outer diameter of the thread catch 
ing disk is preferably larger than the outside diameter 
of the empty bobbin tube and the drive roller is corre 
spondingly offset in diameter on its end facing the ma 
chine casing and adjacent to the thread catching disk. 

Further, it is also possible to use with the invention 
a device in which, for example, two or more threads are 
to be wound simultaneously onto separate winding car 
riers mounted on the same chuck. This is the case pref 
erably for textile threads. Onto each tube chuck, for ex 
ample, two empty tubes are slipped in succession, onto 
which the threads are to be wound separately. In this 
case the means for transferring the continuously fed 
threads to the empty tube are provided as doubles or 
multiples for each winding head and are synchronized 
with one another. The thread guide groove on the sur 
face of the friction roller is, furthermore, constructed 
in such a way that the traverse of the thread on the fric 
tion roller is shifted in a manner known in itself (U.S. 
Pat. No. 3,792,819) to a correspondingly shortened 
stroke. The means for severing the threads in the bob 
bin exchange after transfer of the thread to the emtpy 
tubes can be omitted. 
The winding machine according to the invention 

makes it possible to maintain the winding of the thread 
onto the almost full bobbin after application of the 
emtpy tube to the friction roller for a still longer time. 
This has the advantage that for the starting of the 
empty tube, for example, by means of a friction roller, 
in contrast to the known devices of the state of technol 
ogy, only gradual accelerations are required, since 
there is available sufficient time for the acceleration 
process. The empty tube, therefore, can be brought in 
contact with the friction roller with light and only 
slowly increasing contact pressure force. Thereby there 
is avoided the danger that the synchronous motor, 
which is normally used for the drive of the friction rol 
ler, will decelerate through abruptly occuring braking 
torques or that the synchronous motor, because of this 
danger, has to be oversized. The guiding of the thread 
in the thread guide groove of the friction roller has, fur 
thermore, the advantage that, in the interaction with 
the pre-traverse through a reciprocating thread guide, 
bobbins with exact edges are produced. 
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Details of the invention and its advantages are de 
scribed in detail in the following with the aid of the 
drawings for preferred embodiments. 

In the drawings: 
FIG. 1 is a perspective view of a winding head ac 

cording to the invention; 
FIG. 2 is a perspective view of another embodiment 

of a winding head; 
FIGS. 3 to 5 are schematic views of individual operat 

ing phases of the bobbin revolver; 
FIG. 6 is a side elevation of the embodiment of FIG. 

1 in the thread transfer position for the bobbin re 
volver; 
FIG. 7 is a side elevational view of the embodiment 

of FIG. 2 in the thread transfer position for the bobbin 
revolver; 
FIG. 8 is a top plan view of the thread guide bow; 
FIG. 9 is a side elevation, partly in section, of the 

cable pulley cylinder with the guide track for the move 
ment of the auxiliary thread guide; 
FIG. 10 is a diametric cross section of the cylinder 

with the guide track; 
FIG. 11 is a side elevation of the piston rod of the 

control cylinder according to FIG. 10; 
FIG. 12 is a plan view, partly in section, of the thread 

guide member for forming the thread reserve; 
FIG. 13 is a fragmentary detail view of the chuck 

shaft with the thread-catching arrangement of the 
winding machine of FIG. 2; 
FIG. 14 is a schematic detail of FIG. 7 to illustrate the 

thread shift-over step; 
FIG. 15 is a fragmentary, perspective view of the end 

of an empty thread-winding tube with its thread catch 
ing notch; and 
FIG. 16 is a front view of the thread guide member 

of FIG. 2. 
The winding machines according to FIGS. 1 and 2 

consist of a machine casing 1 (101) connected with the 
machine frame (not represented) and a slide head 2 
(102) which is movable in guides 3 (103) in vertical di 
rection. The reference numbers in parentheses relate to 
the embodiment of FIG. 2, FIG. 7, FIG. 13 and FIG. 14. 
The sliding carriage 2 (102) carries a traverse thread 
guide 4 (104) as well as a friction roller 7 (107) driven 
by a synchronous motor (not represented). The tra 
verse thread guide 4 (104) is guided in the horizontal 
slot 5 (105) and is driven by a reverse thread spindle 
6 (106) represented schematically in FIGS. 3 to 7, 
which is borne axially parallel to the friction roller 7 
(107). In the operating phrase represented of FIG. 1 
the friction roller is in contact with an almost finished 
bobbin 11.1, from which the oncoming thread is to be 
transferred to an empty tube 10.2. The empty tube 10.2 
is driven in this position by the friction roller 7 pressed 
on the surface of the tube. FIG. 2, in contrast, shows an 
operating phrase corresponding to FIG. 4, in which the 
bobbin 111.1 receiving the thread alone lies against the 
friction roller 07. 
For the rotatable support of the bobbin and of the 

empty tube there are two tube chucks 9.1 (109.1) and 
9.2 (109.2), which are mounted on the chuck shafts, 
i.e., shafts 8.1 (108.1) and (108.2) and are intended for 
the secure clamping of the winding carriers such as, for 
example, of suitable empty tubes 10.1 (110.1) and 10.2 
(102.2). Suitable auxiliary tube chucks are known, for 
example, from U.S. Pat. No. 3,815,836. The chuck 
shafts 8.1 (108.1) and 8.2 (108.2) are rotatably jour 
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8 
nalled in the bobbin revolver 12 (112). The bobbin re 
volver 12 (112) itself is rotatable about a defined hori 
zontal axis and arrestable in predetermined positions. 
Some of these operating phases are represented in 
FIGS. 3 to 6 and 7 for illustration and are described be 
low. 

In the execution of the winding arrangement accord 
ing to the invention, the friction roller 7 (107) is pro 
vided with a thread guide groove 13 (137), so that the 
thread 14 (114) can be traversed in an orderly manner 
until the empty tube is accelerated to the peripheral ve 
locity of the friction roller, and the shift-over process 
according to the invention can be initiated. The thread 
guide groove 13 (137) of the friction roller cooperates 
with the pretraverse guide unit 4, 5, 6 (104, 105, 106) 
and serves for the distribution of the thread into a cylin 
drical cross-wound bobbin. The reverse thread roller 6 
(106) is attuned to the friction roller 7 (107) in such 
a way that the traverse thread guide 4 (104) guides the 
thread with sufficient lead to keep the thread in the 
thread guide groove. 

Before the shift-over process according to the inven 
tion is described, there is still to be explained briefly the 
schematically represented operating phases of the 
winding process. For this in FIGS. 3 to 6 and FIG. 7 
there are represented schematically the machine casing 
1 (101), the slide head 2 (102) with the traverse thread 
guide 4 (104), the reverse thread roller 6 (106) and the 
friction roller 7 (107) as well as the bobbin revolver 12 
(112) with the tube chucks 9.1 (109.1), 9.2 (109.2) 
and the empty tubes 10.1 (110.1) and 10.2 (110.2) in 
clusive of the bobbin winding 11.1 (111.1) that is being 
formed. Further there is shown in FIG. 3 the step 
switching motor 15, which, via the worm pinion 16 and 
the worm gear 17, brings about the rotary movement 
of the bobbin revolver 12 (112) from one operating 
phase to the next. 
The position of the bobbin revolver according to 

FIG. 3 is suited for removing a finished bobbin 11.2 
formed previously on the tube chuck 9.2 and for slip 
ping an empty tube 10.2 onto the tube chuck. This po 
sition of the bobbin revolver is maintained, however, 
only until this operating step is completed, since the 
rapidly increasing diameter of the bobbin 11.1 formed 
on the empty tube 10.1 would cause a far deviation up 
ward of the slide piece 2, which is undesirable because 
of the ordinarily limited structural height of the wind 
ing machine. For this reason-as shown in FIG. 4 and 
in FIG. 2-the bobbin revolver 12 (112) is turned on 
ward by the aforementioned switching system (step 
switching motor 15, worm pinion 16 and worm gear 
17) on reaching a certain bobbin winding diameter in 
counterclockwise direction (as viewed from the drive 
side), until it reaches the operating position repre 
sented in FIG. 5. For the adaptation of the contact 
pressure force in dependence on the growing bobbin 
winding diameter, the turning bobbin revolver can act 
upon suitable switching means (not represented) such 
as, for example, continuous or discontinuous switching 
cams for control valves, through which the pressure 
prevailing in the cylinders designated with the refer 
ence numbers 18 and 19 is adapted in such a way that 
there is yielded a snug contact between friction roller 
and bobbin without damage to the thread material. Cyl 
inders 18 and 19 partially support the weight of the 
slide head to provide the desired pressure of the drive 
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roller against the empty tubes and bobbin windings 
thereon. 

In FIG. 5 the bobbin revolver is shown in an operat 
ing phase in which the bobbin 11.1 is very nearly fin 
ished. This operating phase is maintained for the lon 
gest time interval of the bobbin cycle. Since the thread 
is ordinarily fed in at a constant rate and-aside from 
possible differences in denier and tension-winding 
bodies are desired with approximately equal thread 
length, the movement onward of the bobbin revolver 
12 from the operating position represented in FIG. 5 is 
accomplished preferably by means of a timer. This 
timer is set in operation upon reaching the operating 
position according to FIG. 5 or earlier in the revolver's 
cycle, e.g., upon excursion from the operating position 
represented in FIG. 3. 
After the approaching completion of the bobbin 

winding 11.1 the bobbin revolver 12 is turned into the 
position represented in FIG. 6 and FIG. 7, respectively, 
corresponding to FIG. 1. Here both the bobbin 11.1 
(111.1) and also the empty tube 10.2 (110.2) lie 
against the friction roller 7 (107). The empty tube is 
accelerated gradually and largely free of jolts up to the 
peripheral speed of the friction roller. 

In the operating phase according to FIG. 6 and FIG. 
7, respectively, the bobbin revolver 12 (112) is ar 
rested there for a short interval of time, so that suffi 
cient time is provided to bring the chuck 9.2 (109.2) 
with the empty tube 10.2 (110.2) up to the requisite 
peripheral speed of the friction roller 7 (107). The 
thread 14 (114) which is still running to the wound 
bobbin 11.1 (111.1), however, can still be distributed 
further in an orderly manner during this time, since it 
lies in the endless thread guide grooves 13 (137) of the 
friction roller 7 (107) and, consequently, does not 
come in contact with the surface of the empty tube 
10.2 (110.2). Therefore, it cannot become jammed be 
tween friction roller and empty tube. 
After the empty tube 10.2 (110.2) has reached the 

peripheral velocity of the friction roller, the transfer of 
the thread from the full bobbin to the empty tube takes 
place. The thread shift-over process is explained in de 
tail with the aid of FIG. 1. It is initiated, for example by 
a timer or a time relay (not represented), which are set 
in such a way that the empty tube 10.2 has reached, ac 
cording to experience, the required peripheral velocity 
of the friction roller. Through the switching pulse of 
timer means such as pneumatic time relay or triggered 
by a delaying member, the thread guide bow 20.1 piv 
ots outwardly and upwardly from the starting position 
(solid lines) into the traverse plane between the recip 
rocating traverse thread guide 4 and the friction roller 
7 and onward into the end position, approximately cor 
responding to the broken line of the thread guide bow, 
which is designated in this position with 20.2. In the 
process it lifts the thread 14 out of the traverse thread 
guide 4. The swinging movement is achieved by action 
on the pneumatic cylinder 21 with compressed air, the 
piston rod 22 of which is secured to the thread guide 
bow by means of the joint 23. The stroke of the piston 
rod 22 establishes the end position 20.2 and the starting 
position 20.1 of the thread guide bow. The stroke is di 
mensioned in such a way that the thread guide bow is 
arranged in its starting position behind and below the 
traverse plane next to the slide head 2 of the winding 
head. As soon as the thread 14 is lifted out of the pre 
traverse member 4, it is drawn in consequence of the 
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O 
prevailing thread tension automatically to the changing 
stroke center and slides, in consequence of the oblique 
orientation of the thread guide bow with respect to the 
friction roller 7 on an inclined angle to the notched part 
of the thread guide bow at the traverse stroke end 
(FIG. 8). The thread is tensioned between the part 25.2 
of the thread guide bow 20.2 (cf. also FIG. 6), inclined 
relative to the bobbin axis, and the fixed thread guide 
26 on the machine frame. In the sliding movement 
along the thread guide bow 20.2 to the notched part 
24.2, the thread is still guided by the thread guide 
groove 13 of the friction roller. 
The swung-out thread guide bow 20.2 cooperates 

with an auxiliary thread guide 27.1 which in its starting 
position (drawn in solid lines) takes over the oncoming 
thread as soon as the thread guide bow is returned by 
corresponding compressed air action on the cylinder 
21 into its starting position 20.1. The corresponding 
thread course is designated in the drawing with number 
14.1 and is represented in dot-and-dashed lines. The 
auxiliary thread guide 27.1 is secured to the piston 28 
illustrated in more detail in FIG. 9. The piston 28 is 
guided in a cylinder 29. It moves along a guide track 30 
which is a longitudinal slot in the wall of the cylinder. 
The piston 28 is connected with the cables 31 and 32, 
which are guided over deflection rollers 33 and 34 and 
fastened to the piston 35 of the double-acting pneu 
matic cylinder 36. Through the controlled action on 
the pneumatic cylinder 36 with compressed air through 
the line 37.1 the auxiliary thread guide 27.1 is now dis 
placed along the guide track 30. 

In the process it draws the thread 14.1 over a wire 
bow 38 bent about in Z-shape extending into the thread 
path and forms in the thread strand a loop, which is 
opened in the further movement of the auxiliary thread 
guide 27.1 along the guide track 30. The thread section 
fed from the auxiliary thread guide 27.1 to the almost 
finished bobbin 11.1 slides there down the obliquely 
arranged shank of the wire bow 38 until there is 
reached the position of the thread 14.3 represented in 
broken lines, while the thread section 14.2 running 
from the fixed thread guide 26 to the auxiliary thread 
guide 27.2, through the rotary movement provided of 
the auxiliary thread guide-in consequence of the 
course of the guide track 30 in the cable cylinder 
29-is brought in contact with the thread catching 
means 39 on the empty tube 10.2. The oncoming 
thread 14.2 is positively caught on the empty tube, and 
the thread section between the thread-catching means 
39 and the auxiliary thread guide 27.2 (end position 
drawn in broken lines) is brought into the zone of ac 
tion of the severing cutters 40, which are present as 
prismatic bodies distributed on the circumference of 
each tube chuck shaft, whose edges parallel to the axis 
of tube chuck are constructed as cutting edges 41. The 
thread still being wound clamped on the thread catch 
ing means 39 and wound from the finished bobbin 11.1 
receives an increased thread tension and is severed by 
the blades 41 of severing cutters 40. By action on the 
tube 37.2 with compressed air the auxiliary thread 
guide is then driven back into its starting position 27.1, 
where it remains until the following bobbin change. 

In the meantime the thread 14.2 caught on the empty 
tube 10.2, and running onto this has a tendency, by rea 
son of the prevailing thread tension to move back to the 
middle of the traverse stroke. It is prevented from this, 
however, by the fixed thread guide member 42, which 
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is mounted on the slide head 2 of the winding head, and 
penetrates the thread course plane between the fixed 
thread guide 26 and the empty tube. The thread guide 
member 42 is represented in detail in FIG. 12. In this 
there is provided a pin 43, which is laterally deflected 
under an adjustable spring force. For the adjustment of 
the spring 44 a screw 45 is installed in the tubular 
thread guide member 42. During the overcoming of the 
resistance by the laterally deflected pin 43, under de 
layed movement of the thread to the traverse stroke 
center, the thread reserve is wound. Thereupon, the 
thread is immediately drawn to the middle of the tra 
verse stroke, where it is grasped by the traverse thread 
guide 4, now to be distributed in orderly manner to 
form a cross-wound bobbin. The thread guide member 
42 described with the pretensioned pin 43 for the form 
ing of the thread reserve on the empty tube is used pref 
erably for the winding of technical threads, especially 
carpet yarn, since here higher thread forces can be 
brought up for moving the pin 43-counter to the 
spring force-than is possible with textile threads of 
lower denier. 
According to FIGS. 2 and 7, the winding machine for 

shifting over the thread from the full bobbin 111.1 to 
the empty tube 110.2 provided for the thread take-over 
has an auxiliary thread guide 122. This consists of an 
axially movable rod 123, at the end of which there is a 
pin 124. The pin 124 is bent toward the machine casing 
101 at its end facing the sliding carriage 102. The rod 
123 of the auxiliary thread guide 122 is shiftable paral 
lel to the axes of the chuck shafts in the guide 125. 
When the empty tube 110.2 in FIG. 7 has reached the 
peripheral velocity of the friction roller there takes 
place the transferring of the thread from the full bobbin 
111.1 onto the empty bobbin 110.2. For this, the rod 
123 is moved axially in the direction toward the ma 
chine casing 101 (cf. arrow direction in FIG. 2). There 
the curved pin 124 comes in contact with the thread 
114, in which process this is taken out of the traverse 
thread guide 104 as well as, at the latest at the outer re 
versal place, out of the winding-line thread guide 
grooves crossing itself in opposite direction of the drive 
roller 107. The auxiliary thread guide 122 conveys the 
thread to the extreme end 138, offset in diameter, adja 
cent to the machine frame 101, of the drive roller 107 
to beyond about the end of the empty tube 110.2 (cf. 
FIG. 13). Now the auxiliary thread guide is driven par 
allel along the guide 125. Thereby it deflects the 
thread, draws a loop and brings it into the path drawn 
in broken lines in FIG. 7. The special feature of this 
thread course is that the thread touches the chuck 
109.2 earlier than the drive roller 107. 
According to FIG. 13 there is secured coaxially to the 

chuck shaft 108 and to the tube chuck 109 a thread 
catching disk 132. This thread catching disk has several 
projecting hooks 133 distributed on the circumference. 
The diameter of the thread catching disk inclusive of 
the hooks 133 is greater than the diameter of the bob 
bin tube 110, so that the drive roller 107 there has an 
end 138 offset correspondingly in diameter. Between 
the projecting hooks 133 and the empty tube 110 there 
remains a radial interspace, into which the thread 
guided to the end of the drive roller 107 by the pin 124 
has to drop in order to be caught in the V-shaped notch 
139 of the empty tube 110. In order to promote this, 
the outer edges 134 of the hooks 133 and of the thread 
catching disk 132 are beveled. They hereby prevent, 
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12 
moreover, the thread from being wound on the circum 
ference of the thread catching disk. The thread-as 
represented in FIGS. 6 and 14-is grasped by at least 
one of the hooks 133 and tensioned between the empty 
tube 110.2 and the finished bobbin 111.1. The hooks 
133 have-as represented in FIG. 14-cutting edges 
135, which point in the turning direction of the bobbin 
revolver or of the tube chucks and with which the 
thread 114.1 tensioned between the finished bobbin 
111.1 and the bobbin tube 110.2 is severed. By axial 
return movement of the auxiliary thread guide 122 into 
the starting position there can be deposited on the edge 
of the bobbin tube 110.2 a thread reserve of several 
turns. The thread reserve is formed as the thread runs 
in the groove 140, the depth of which is deepest at the 
thread's entrance and decreases to zero at the exit, po 
sitioned shortly prior to the point of axial overlap with 
the endless thread guide groove 137. The thread is 
thereupon caught by the traverse thread guide 104 and 
by the thread guide groove 137 and distributed on the 
empty tube to form a cross-wound bobbin. The drive of 
the bobbin revolver is again set in operation after the 
thread transfer and the bobbin revolver is turned fur 
ther into the position according to FIG. 3 where the 
fully wound bobbin is exchanged for an empty tube. 

In FIG. 10 and FIG. 11 there is shown still another 
embodiment for the control of the course of movement 
of the auxiliary thread guide 27.1 according to FIG. 1, 
in which, in an advantageous manner, there are 
avoided compressed air losses, for example at the 
places where the cables 31, 32 pass through the end 
walls of the cylinder 36 in FIG. 9. 

In the cylinder-piston system represented the cylin 
der is designated with reference number 201. In the 
cylinder the annular piston 202 is moved axially of the 
cylinder by a fluid pressure medium. The piston 202 is 
carried by the piston rod 203, which is constructed as 
a double-walled, cylindrical tube. Into the inner tube 
204 of the piston rod 203 there is slotted the guide 
track 206, which is constructed in correspondence to 
the requisite path of movement of the thread guide 
means 218 and is adapted to the geometric dimensions 
on the bobbin revolver. The inner tube 204 with ex 
actly calibrated inside and outside diameter is tightly 
surrounded by a coaxial outer tube 205. The piston rod 
203 with the working piston is slidable without play 
from the one end position to the other (dot-and 
dashed) on the rod mandrel 207. The mandrel 207 is 
centered coaxially in the cylinder 201 and consists 
preferably of a single part, which is made integral with 
the plug 209 (cf. FIG. 10). 
The plug is screwed into the cylinder, sealed there in 

a known manner (not represented in detail) and se 
cured by the pin 21 1 against axial and rotary move 
ments. In the zone of the annular channel 210 serving 
for the pressure medium distribution, which is con 
nected with the pressure medium connection 219 on 
the cylinder, the plug 209 is turned to a smaller diame 
ter and forms with its remaining shoulder a stop for the 
axial movement of the annular piston 202 on the man 
drel 207. On the opposite end of the mandrel 207 there 
is fixedly fastened by the screw 212 a sliding follower 
block 208. In the movement of the piston 202 and of 
the piston rod 203 the sliding follower block 208 inter 
acts with the guide track slot 206 on the inner tube 204 
of the piston rod as the sliding block 208 engages in the 
longitudinal guide track 206 with snug fit. Here, the an 
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nular piston 202 with the piston rod 203 and the thread 
guide means 218 fastened to it rigidly executes a de 
fined and positively controlled movement. 
The cylinder 201 is closed at its other end likewise 

with a plug 213, screwed in for example, through the 
axial bore 214 of which the piston rod, centered on the 
mandrel 207, is reciprocable. For the sealing known 
sealing elements are used, for example, piston rings or 
special forms of sealing rings or the like, which are 
suited for sealing with simultaneous sliding. The seals 
on the piston rod are seal rings 215 and 216. They are 
seated in the plug 213 and in the annular piston 202, 
respectively. The piston ring 217 seals the piston wall 
cylinder wall clearance. The pressure fluid is supplied 
and exhausted to and from the cylinder 210 via connec 
tor tubes. In FIG. 11 the piston rod tube 203 is shown 
with the annular piston 202 fastened to it. The inner 
tube 204 is slotted to provide the longitudinal guide 
track 206 having a spiral end portion. The outer tube 
205 was omitted in this figure. 
The take-over of the thread guiding function by the 

auxiliary thread guide 27.1 is illustrated in FIGS. 1, 6 
and 8. After the guide bow 20.1 has moved to the ex 
tended position 20.2 shown in FIG. 8, the thread runs 
along the sloping rod segment 25.2 toward the notched 
segment 24.2. The running thread drops into the notch 
while the thread guide loop 27.3 ar the end of the 
thread guide 27.1 lies almost directly above the notch 
of segment 24.2. The loop 27.3 is positioned at this 
stage, relative to the thread path 14.2 (see FIG. 6), so 
that the thread, as it drops in the notched segment 24.2, 
lies against the right hand side (as viewed in FIG. 8) of 
the rod or wire segment 27.4 of the guide 27.1. As it en 
ters the notch, the thread also enters the guide loop 
27.3 and is caught therein. When the thread guide bow 
swings back to start or home position (the solid line po 
sition of bow 20.1 in FIGS. 1 and 6), the thread contin 
ues to run through loop 27.3 and remains therein until 
the thread is severed or cut as aforedescribed. 
The individual structural details described in the 

foregoing embodiments are by no means to be taken as 
a restriction of the object of the invention. On the con 
trary, these can be exchanged for other suitable means 
providing to the intended functions. 
The invention is hereby claimed as follows: 
1. In a process for the loss-free winding of a continu 

ously supplied thread into bobbin windings at a high 
winding speed, in which the thread is wound with tra 
verse motion on a winding carrier into a bobbin wind 
ing, wherein after reaching a predetermined bobbin 
winding size or after a predetermined winding time, the 
wound bobbin is replaced, without interruption of the 
winding process, by an empty tube for receiving the 
supplied thread, in which, before the transfer of the 
thread from an almost wound bobbin to an empty tube 
or to a rotatable chuck carrying the empty tube, said 
bobbin and said tube are turned by a bobbin revolver 
into a position in which the almost wound bobbin re 
mains driven on the periphery by a friction drive roller 
and the empty tube is brought to about the peripheral 
speed of the almost wound bobbin by contact with said 
roller, the improvement comprising guiding the thread 
in traverse motion by running it through an endless 
thread guide groove in the cylindrical surface of the 
friction roller during the acceleration of the empty tube 
to the peripheral velocity of the friction drive roller 
while winding the thread on said almost wound bobbin, 
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4. 
guiding the thread during this bobbin exchange into a 
defined position, and drawing out the thread running 
onto the almost wound bobbin by controlled thread 
guide means into a thread loop in such a way that the 
thread comes into a zone of action of a thread catching 
means on the rotating empty tube or on the rotating 
chuck carrying the empty tube and is caught. 

2. A process according to claim 1, wherein the thread 
is lifted by a thread guide means swinging away from 
the friction roller into and past the traverse plane of the 
thread path between the traverse thread guide and the 
friction roller to lift the thread out of a reciprocating 
traverse thread guide, sliding the lifted thread under 
the action of the thread tension of the winding process 
along a guide surface inclined relative to the roller axis 
to said defined position which is located at the end of 
the traverse stroke, and in this position transferring the 
thread to an auxiliary thread guide, running the trans 
ferred thread over a member positioned in the path of 
the thread as it is moved in a controlled course of 
movement by the auxiliary thread guide to form a loop 
in the thread, and bringing the segment of the running 
thread in said loop which runs toward the auxiliary 
thread guide into contact with a thread catching means 
on the empty tube. 

3. A process according to claim 2, wherein the trans 
fer of the thread to the auxiliary thread guide takes 
place upon movement of the thread guide means back 
through the traverse plane into non-thread-engaging 
position. 

4. A process according to claim , and severing the 
thread after catching thereof on the empty tube or the 
chuck in the thread segment running between the 
thread catching means and the auxiliary thread guide. 

5. A process according to claim 2, wherein the thread 
applied to the empty tube is prevented from running 
back to the center of the traverse stroke until a thread 
reserve winding is wound on the empty tube. 

6. In an apparatus for the loss-free winding of a con 
tinuously supplied thread into bobbin windings at a 
high winding speed, said apparatus including a friction 
drive roller rotatably journalled on a vertically movable 
head, a reverse-thread spindle driving a reciprocating 
traverse thread guide, said spindle being rotatably jour 
nalled on said head with its axis of rotation parallel with 
the axis of rotation of said drive roller, a rotatable bob 
bin revolver stoppable in predetermined positions, at 
least two tube-supporting chucks rotatably journalled 
on said bobbin revolver in positions wherein, through 
rotation of the bobbin revolver in a bobbin exchange 
step, an empty tube on one chuck and the wound bob 
bin on another chuck simultaneously may be brought 
into driving contact against the friction roller, and 
transfer means for transferring the continuously run 
ning thread onto the empty tube after it has been accel 
erated to a high peripheral velocity by the drive roller, 
the improvement which comprises the friction drive 
roller having in the bobbin-driving surface a continu 
ous, spiral thread guide groove extending over the 
length of the traverse stroke, running in opposite direc 
tions, and continuous through the stroke reversal ends 
of the traverse stroke, and said transfer means includ 
ing at least one third guide means movable during the 
thread transfer by said transfer means in a predeter 
mined course of movement wherein the running thread 
is deflected into the range of action of a thread catch 
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ing means on the chuck bearing the empty tube or on 
the empty tube itself. 

7. An apparatus according to claim 6, a thread guide 
bow supported on said head and movable into and 
through the traverse plane of the running thread seg 
ment between the reciprocating traverse thread guide 
and the friction roller, said bow having a first thread 
guide segment inclined relative to the bobbin axis and 
a second, notched segment restraining traverse move 
ment of the thread, auxiliary thread guide means mov 
able in guide means, a mandrel adjacent said auxiliary 
thread guide means, and said guide means guiding the 
movement of said auxiliary thread guide means first 
into thread-engaging position when the thread is run 
ning in said notched segment, and thereafter guiding 
said auxiliary thread guide means with the thread en 
gaged therein into a position wherein the running 
thread forms a loop, one segment of which runs from 
said auxiliary thread guide means ans thereafter across 
said mandrel, and the other segment of which is de 
flected into engagement with said thread catching 
eans. 
8. An apparatus according to claim 6, wherein the 

notched segment of the thread guide bow is positioned 
adjacent a stroke reversal zone of the traverse stroke. 

9. An apparatus according to claim 7, wherein the 
thread guide bow is mounted by means for moving said 
bow from a starting position below said head and be 
hind said traverse plane outwardly through said tra 
verse plane of said running thread. 

10. An apparatus according to claim 7, wherein the 
thread guide bow is pivotally supported by means for 
swinging the thread guide bow through the traverse 
plane of the thread running between the traverse 
thread guide and the friction roller, and a piston oper 
atable in a cylinder by fluid pressure means, the piston 
rod of which is articulated on the thread guide bow to 
swing it through said traverse plane. 

11. An apparatus according to claim 6 wherein said 
transfer means includes an auxiliary thread guide, a cyl 
inder having a longitudinal guide track in a wall 
thereof, a piston movable in said cylinder, said auxiliary 
thread guide being mounted on said piston, a pair of ca 
bles extending longitudinally in said cylinder and con 
nected to opposite sides of said piston, and fluid pres 
sure operated means for moving said piston and cables 
longitudinally in said cylinder. 

12. An apparatus according to claim 6, said transfer 
means including an auxiliary thread guide mounted on 
a piston rod which is reciprocable in a cylinder, guide 
track means extending longitudinally on said rod and 
configured to rotate the rod as it moves longitudinally, 
fluid pressure means for reciprocating said rod in said 
cylinder and fixed means in said cylinder interacting 
with said guide track means to cause said rod to revolve 
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16 
in accord with the configuration of the guide track 
means as it reciprocates in said cylinder. 

13. An apparatus according to claim 12, said piston 
rod being a double-walled cylindrical tube, the inner 
tube of which bears the piston and is slit longitudinally 
to provide said guide track means, and said inner tube 
being encased in a coaxial outer tube sealing said dou 
ble-walled tube against losses of the fiuid pressure me 
dium. 

14. An apparatus according to claim 13, wherein said 
piston rod is reciprocally supported substantially with 
out play on a cylindrical mandrel inside said inner tube, 
and said fixed means being mounted on an end of said 
mandrel inside said inner tube. 

15. An apparatus according to claim 6, cutting means 
for severing the running thread after winding engage 
ment thereof on the empty tube, said cutting means 
being cutting edges on a thread catching disk which is 
arranged coaxially with the chuck shaft of the tube 
chuck and having hooks distributed on the circumfer 
eCe. 

16. An apparatus according to claim 6, cutting means 
for severing the thread after its winding engagement on 
the empty tube, said cutting means being thread 
severing cutters distributed on the circumference of the 
tube chuck shaft and having thread severing edges par 
allel to the axis of the tube chuck. 

17. An apparatus according to claim 6, and a thread 
reserve forming means embodying a thread guide mem 
ber adjacent one end of the chuck-mounted tube, 
thread path guide means to run the thread onto said 
thread guide member, a deflectable pin mounted on 
said guide member, and adjustable spring loading 
means for temporarily holding said pin against deflec 
tion by the thread running against said pin to form said 
thread reserve on said one end of said tube. 

18. An apparatus according to claim 17, thread guide 
means for the establishing and opening of a thread loop 
by said transfer means, said thread guide means being 
mounted on the thread guide member and comprising 
a bent wire bow. 

19. An apparatus according to claim 6, said thread 
catching means comprising a thread catching disk co 
axial with the chuck shaft and mounted on the tube 
chuck, and a plurality of thread-catching hooks distrib 
uted on the circumference of said disk, and the empty 
bobbin tube being axially slidable on said chuck into 
abutting engagement with said disk. 

20. An apparatus according to claim 19, the outer di 
ameter of the thread catching disk being greater than 
the outside diameter of the empty bobbin tube, and the 
drive roller having a lesser diameter at its end which is 
directly opposite said disk. 
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