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The invention relates to apparatus for winding a 

thread supplied at constant. speed on to a cheese 

comprising a spool roller bearing the cheese and driving 

it via its periphery, two regulating systems of which 

the first compensates periodic f luctations in thread 

tension and the second has two cone- wheels and 

compensates movements o·f range of thread tension by 

varying the drive speed of the spool roller, and a 

transmission element connected to the first regulating --

10 system and determining the transmission ratio of the 

second regulating system and disposed in axially 

adjustable manner between the cone wheels of the second 

regulating system and returnable to a normal position by 

a return devic•· 

15 Cheeses o.f the kind in question are driven by way of 

their periphery-. thus e-nsuring a constant peripheral 

speed in the driving ~ange. If the· thread supply is 

constant, as with open-end spinning machines and- also 

with many windinq machines-. it is necessary only to 

20 compensate for differences in the travel of the thread 

across the width of the spool, and as a rule this can be 

done with relatively simple means, e.g. a curved thread 

qu~de rail. When t~e spools are driven over a part of 

their lengt.b. di-fferent diameters result in the 

25 operating area and outside the latter, and they lead to 

different peripheral speeds. The problem is more acute 

in the case of conical spools. in which. in addition to 

this different travel of the thread across the width of 

the spool, there are considerable differences in the 
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diameter on account of the conicity of the spool, so 

that there are considerable fluctuations in the length 

of thread wound per rotation of the spool. The 

resulting spool is therefore non-uniformly wound, which 

5 may result in layers of thread falling off and 

difficulties during subsequent process, including 

thread breakages. 

To compensate for these differences in thread 

lengths, it has already been proposed to drive the spoof­

at varying speed (GB-Al 249 247). The aim is to 

stabilise the tension of the thread, when fluctuations 

therein occur-. by using a weight or one or more 

springs. It has been found, however, that when 

'--" fluctuations in thread tension occur. the fork 

\.__,/. 

15 controlling the take-up speed oscillates· around its 

central positi~n. and the oscillation even results in a 

build-up of fluctuations in thread tension. 

The obje~t of the invention is thus to avoid the 

aforementioned disadvantages and to provide an apparatus 

20 for producing uniformly wound. and in particular conical 

cheeses which ensure winding ~t uniform thread tension 

at· each wi~ding head. the apparatus also being simple 

and compact in design. 

To this end. according to the invention, the 

25 transmission element is associated with an abutment foe 

deter•ininq a normal position ~f the transmission 
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element determining the maximum transmission ratio of 

the transmission gear. Thi~ ens~res a·;siable basic 

adjustment of the transmi~•iori gear .. so that unstable 

conditions are rapidly eliminated. 

Advantageously· the adjustable ~bUtlient fa associated 

with a setting fork for the transmission element and 

actuated by the return device,, and in this connection it 

has been found advantageous if the adjustable abutment 

is disposed on the setting lever. 

10 In a simple embodiment·• of the· apparatus·. according to 

the invention .. ·the return apparatus can be constructed 
. . . . . . . 

as a return spring,, but the return apparatus is 
.. . 

preferably constructed in the form of 'converging 

surfaces of the cone wheels. The converging surfaces of 

15 the drive wheel and the drive.n wheel exert a· force upon 

the transmission element which returns the latte·r to its 

normal position. To this end it can be provided that 

the cone wheel forming the driven part is mounted on a 

shaft whicb is inclined relative £0 the drive shaft 

20 which carries the cone wheel focming the drive part. 

The inclination of ·this shaft can be adjust~ble. To 

this end, the adjust.able shaft is advantageously mounted 

on a lever with which a setting cam is associated. 

In an alternat.iv~.. preferred em~odimeni it i~ 

25 provided that the cone wheels have vaiioua degrees of 

v 
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conicity. Advantageously also. the surfaces of the 

transmission element have various degrees of conicity 

adapted to the conicity of the cone wheels. The return 

apparatus has the additional advantage that on account 

5 of the displacement of the transmission element which 

has taken place.the transmission between the cone wheels 

also takes place at different places. so that excessive 

wear at a single peripheral line on the cone wheels is 

prevented. 

10 In order to anticipate the risk that - during the 

v 15 

\..._) 20 

formation of conical cheeses - the beginning of the 

reserve of. thread formed at the larg~r-diameter end of 

the conical cheese will pe~etrate into the transmission 

qear. the transmission gear is advantageously disposed 

at the smaller-diameter end of the conical cheese 

inserted in the winding apparatus. 

The term "spool roller" in the sense of the present 

invention means each component by means of which the 

cheese is driv~n by way of its periphery. irrespective 

of whether the said component extends along the entire 

length of the cheese or only along a more or less 

substantial part ~hereof. 

The subject matter of the inventlon is simple in 

design. is reliable in operation. space-saving and 

25 easily adaptable.to fluctuatinq thread tensions and 

winding conditicns. In spite of a high windinq speed 

the apparatus can be accurately controlled. so that botb 

exact cylindrical and exa·ct conical cheeses can be 

manufactured. 
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Various embodiments will be explained in qreater: 

detail with reference to the drawinqs. in which: 

Fiq. 1. is a front view, partly in section, of a first 

embodiment· o·f a windinq head designed .according 

to the invention and comprisinq a transmission 

qear constructed in the.form of a cone drive: 

Fiq. 2 is a section of a modification of the subject 

matter of the invention; 

Fig. 3 is a front view. partly in se~tion. of another 

modification of the apparatus according to the 

invention. C:omprlsincj a transmission element 

constructed as part of a torque clutch, and a 

multi-part spool roller: 

Fiq. 4 is a front vi~w oi an embodiment of the subject 

·15 matter of the invention coniprisinq a drive shaft 

disposed outside the spool roller: 

Fiq. s is a perspective view of a mechanica1·control 

apparatu~ for the apparatus acc~rdinq to the 

invention. 

20 Fiq. 6 · is a· diaqrammatic plan view of an embodiment· of 

the apparatus accordinq to the invention with a 

return apparatus for a setting fork which 
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controls the transmission element; 

Fig. 7 is a lateral view of a thread-tension sensor 

which can be applied in various ceqiona: 

Fiq. 8 is a front view of another design of a return 

5 apparatus foe the transmission element: and 

Fig. 9 is a lateral view of a further embodiment of a 

· v- return apparatus for the transmission element: 

The windinq apparatus l initially described and 

shown in Fiq. l is part of an open-end spinning machine 

10 for producing conical cheeses 11. but the invention can 

also be applied to other textile machines which comprise 

winding heads or windinq apparatus l for f orminq 

cylindrical oc conical cheeses ll. 

15 

As shown in Fiq. l. each winding apparatus l 

essentially comprises a spool holder 2, an individual, 

axially iD11Dovable spool roller 3 and a likewise axially 
.. 

immovable drive shaft 4 which drives the spool roller 3 
' 

by way of ~-controllable transmission qear 5. 

In the illustrated embodiment. the spool holder 2 

20 has two spool arms 20 and 21 for receivin~ a conical 

sleeve 22 on which the conical cheese ll is formed by 

windinq the thread 10 and is driven by friction by the 
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spool roller 3. 

The spool roller 3 is mounted on two rollinq 

bearinqs 30 and 31 so that it can rotate freely on the 

drive shaft 4. One end of the spool roller l is 

5 non-rotatably connected to a toothed wheel 71 forming 

part of a spur gear 7 disposed between the transmission 

gear 5 and the spool roller 3. 

The drive shaft 4 is jointly associated with a 

plurality of adjacent winding apparatus l and extends 

10 across the said plurality of winding apparatus 

accordingly. . In order. however. to be able to drive 

each cheese 11 separately. the spool roller 3 is.driven 

not directly by the drive shaft 4 but with the 

interposition of the controllable transmission q•ar s. 

15 The transaission qear s shown in Fig. l comprises a 

controllable cone drive 6 and a spur qear 7 which is not 

controllable. The transmission gear s has a drive wheel 

which is foraed as a cone wheel 60. is rigidly connected 

to the drive aha.ft 4 and which co-operates. with the 

20 interposition of a transaission element 61. with a 

driven wheel which is formed as a cone wheel 62. The 

transmission element 61, which in the illustrated 

embodiment is constructed as a settinq rinq. can be 

moved parallel to the qeneratrices of the two cone 

25 wheels 60 and 62. as will be described hereinafter. 
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The cone wheel 62 is mounted by way of rollinq bearinqs 

63. 64 on a shaft 65 which in turn is borne by a bearing 

66. The cone wheel 62 is non-rotatably connected to a 

spur qear 70 which enqages with a spur qear 71 connected 

5 to the spool roller 3. 

The transaission element 61 is quided by a setting 

fork so which is associated with a suitable drive 8. 

This d~ive 8 can, for example, be a stepping motor wbicb 

can be rotated forwards or in. reverse and wbicb. by way 

10 of a pinion. enqages a rack connected to the setting 

fork 80. A stepping motor of this kind is inexpensive 

and· does not need any requlatinq apparatus for its 

\ ..... !' control. thus reducing the cost of control. In 

addition, a drive of this kind can be very finely 

15 q~aduated. so as to be practically equivalent to 

continuous adjustment of the transmission element 6l. 

The drive 8 ia connected to a control apparatus 9 which 

in turn is connected for control purposes t·o a 

thread-tension sensor 90. 

20 As is evident from the following description. the 

thread-tension sensor 90 forms a first regulating system 

96, whereas the transmission qear 5 forms a second 

cequlatinq system 51. 

In the case of the illustrated open-end spinning 

25 machine. the thread 10 to be wound is continuously 
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produced in a spinning apparatus 12 and drawn off 

with the aid of draw-off rollers 13 and 14. The thread 

10 then passes a stationary thread guide 15 and a curved 
. . . : 

ruember 16 for compensating the thread tension. The 

5 thread 10 is supplied in an oscillating manner to the 

sleeve 22 for forming a cheese 11~ with the aid of a 

cross-winding thread guide 17 (indicated by broken 

lines). 

When the cylindrical cheese (not shown) ia for•ed. 
.. . 

10 the fluctuations in the thread tension caused by the 

cross-winding feed thread can as a rule be compensated 
. . . . . . . 

with the aid of such a thread-tension compensating 

curved member 16. In a conical cheese 11. however. 

these fluctuations are too· large and vary considerably~ 

15 particularly when the chees~ is being formed. In a 

typical conical ch~ese. for example. the peripheral 

ratio between the small diameter and large diameter of 

the spool varies continuously from 10:16 to io:11. This 

show that. it is impossible. using a rigid compensation 

20 element such as a thread-tension compensating curved 

member 16. to compensate the fluctuations in the thread 

tension with uniform efficiency during the manufacture 

of conical cheese 11. This can sometimes be diffictilt. 

however. even in the case of cylindrical cheeses ll. 

25 In the device described above. the thread 10 

supplied to the windinq apparatus l is.sensed by a 

v 
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thread-tension sensor 90. Any chanqe in the thread 

tension is reported to the control apparatus 9. which 

actuates the drive 8 in accordance with the change in 

the thread tension and moves the transmission element 61. 

5 of the cone drive 6 parallel to the cone wheels 60 and 

62. thus altering the transmission ~atio of the 

transmission qear s. The speed of the spool roller l. 

driven by the shaft 4 by way of the transmission gear s. 

for the conical cheese ll alters as a function of the 

10 change in the thread tension. so that the resulting 

thread-winding speed. allowing for the change in thread 

motion. always corresponds to the constant thread 

delivery speed with which the thread 10 is drawn off the 

spinning apparatus 12 by the draw-off rollers 13 and 

0 15 14. The first regulatinq system 96 formed by the 

thread-tension sensor 90. together with the second 

regulating system 51 formed by the .transmission qear s. 

thus causes the thread 10 to be wound under constant 

tenaion. 

20 Fiq. 5 is a perspective view of the cone wheel 6Z 

of the cone drive 6. its transmission element 61 and the 

settinq fork 80. As is clearly shown in this Fiqure. 

the transmission element 61 is constructed in the form 

of a setting rinq movable axially parallel to the 

25 qeneratrix of the two cone wheels 60 and 62. The 

settinq rinq is dimensioned so that the cone 62 it 

surrounds is always surrounded by it with clearance. 
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irrespective of its momentary position. This is the 

case if the inner diameter of the settinq rinq is 

greater than the maximum outer diameter of the cone 

wh.del· 62 which it surrounds. The transmission element· 
. . 

5 61 constructed as the setting rlnq is guided between two 

pairs of drive pins ·aoo and 801. only one dtive pin of . . 
which is shown in the Figure in·eac:h case • 

. . 
A design of the transmission element 61 as a 

se.ttinq rinq is particularly wear-resistant and 

10 therefore lonq:..lived as compared vitb other desiqna in 

which the transmission element used.la. for example. in 

the form of a cord. a strap or the like. Also. the 

settinq rinq responds particularly quickly to 

adjustments made to 1.t. and thus ensures very rapid_ 

15 adaptation to cbanqinq conditions. 

Tb• pcevioualy-described embodiment. in addition to 

the contcollable tranaaisaion qear_s. also contains an 

adclttioa&l gear 7 having a non-controllable· transaisaion 

ratio. Thi• is particularly advantageous if. as shown 

20 in_Piq. 1. th• drive shaft 4 is disposed inside the 
. . . 

spool roller 3. since the drive abaft 4 can then be 

disposed concentrically to the spool rollec 3. ·Also. in 

the embodiaent shown in Piq. l, the controllable 

transmission qear s 11 diapoaed between the drive abaft 

25 4 and the non-controllable spur qear 7. The reason for 

this is that in order to secure th• drive vbeel (cone 

v 

v 
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wheel 60) bocne by the drive shaft 4. a certain space is 

needed near the spool roller 3, whereas the spur gear 71 

is secured to the spool roller 3 inside it. Since a 

cone wheel of a cone drive 6, owing to the desired 

5 adjustment facility, is in any case wider than the spur 

gear of a spur-qear drive 7, it is this cone drive 6 

with the controllable transmission ratio which is 

disposed between the drive shaft 4 and the additional 

qears 7 with the non-controllable transmission ratio. 

10 The previously-described embodiment has a two-stage 

transmission ratio. but of course· use could also be made 

of a sinqle transmission staqe or even more than two 

transmission staqes. 

A single-s.taqe transmission is shown by way of 

15 example in Fig. 2. In this connexion. the drive shaft 4 

is mounted on each winding apparatus l by means of a 

rolling bearinq 41 in a stationary bearinq 40, on the 

other side of which one end of the spool roller 3 is 

also supported by way of a rolling bearinq 30. At its 

20 

25 

other end, the spool roller_l has a conical inner 

contour 32. This inner contour 32, which is constructed 

in the form of a hollow cone. forms the driven.part. 

riqidly connected to the spool roller 3. of the 

transmission gear s. which is constructed as a cone 

drive 6. This inner contour 32 cooperates by way of the 

transmission element 61 with the drive part formed as a 
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cone wheel 60 and disposed axially immovably on the 

drive shaft 4. The transmission element 61. as 

described with reference to Fiq. l. is actuated by means 

of the setting fork 80 for varyin7 the transmission 

5 ratio. 

In order to dispose the transmission qear s between 

the drive shaft 4 and the spool roller 3. the spool 

roller 3 is disposed eccentrically of the drive shaft •· 

to enable the transmission element 61 to be adjusted. 

10 owing to its conicity. the conical cheese 11 is 

driven alonq its various longitudinal reqions at the 

same angular speed but at different peripheral speed~. 

and consequently the thread 10 on the cheese ll is 

s.ubjected to qreater friction i_n the longitudinal 

15 reqions where the peripheral speed of the cheese ll 

differs froa·the speed of the roller 3. This.adversely 

affects the thread 10. To remedy this. therefore. the 

spool roller 3 shown in Fig. 2 comprises. along its 

central longitudinal ceqion. a surface constructed as a 

20 drive surface Jl. whereas the remaining lonqitudinal 

~eqions of the spool roller 3 have a low friction 

coefficient with ceqard to the thread 10 and serve only 

as backing elements. In this connexion the drive 

surf ace 33 can be made of suitable material or can be 

25 $Uitably profiled. or both features can be coabined. to 

ensure efficient driving with regard to the cheese 11. 

v 

v 
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since the drive surface 33 and the remaining 

lonqitudinal ceqions of the spool roller 3, used as 

backinq elements, do not have to be chosen in dependence 

on a desired chariqe in speed, they can be dimensioned so 

5 as always to ensure efficient transmission of rotation 

to the conical cheese 11. 

Another devel~pment of a spool roller 3 of th~ 

aforementioned kind will now be described with reference 

to Fiq. 3. Accordinq·to this embodiment the spool 

10 roller 3 mounted on the drive shaft with the aid of 

rollinq bearinqs 30 and 31 has a drive pulley 34 froa 

. which a; sle·eve-like connectinq member 340 extends to a 

cord pulley 721 and is non-rotatably connected thereto. 

An idle pulley 35 is mounted on the said sleeve-like 

15 connectinq member 340 with the aid of rollinq bearinqs 

350 and 351. The drive pulley 34, on its side remote 

20 

f roa th• cord pulley 721. likewise has a sleeve-like 

prolon9atioD 341 extendinq to th• end of the spool 

roller 3 a-'d bears an additional idle pulley 36 by means 

of -=oller bearinq1 360 and 361.· A•. before. th• drive 

pulley 34 haa a surface constructed aa a drive surface 

33. When the thread 10 is wound on to the ch•••• 11. the 

two idle pulleya·J5 and 36 are not driven by th• drive 

shaft 4 but by the ch•••• 11,thua qreatly reducinq the 

25 friction resultinq f roa slippage between the cheese ll 

and the idle pulleys 35 and 36 of th• divided spool 

roller J. 



15 

As Fig. 4 shows, more than merely two idle pulleys 

35 and 36 can be provided. In that case, the drive 

pulley 34 of the roller 3 need not be dispo~ed at the 

centre between the idle pulleys •. OWinq to the q·reater 

5 friction caused by greater weight at the greater 

diameter of the cheese 11, it is adicantageous if, as 

shown in Fiq. 4, the drive pulley 34 is eccent·rically 

off set in the spool roller 3 towards the larqer diameter 

of the cheese ll. I~ Fiq. 4 this is achieved by va-ryin9 ·· 

10 the size of .the idle pulleys on the two sides of the 

drive.roller 34 and.also in that three idle pulleys 35. 

37 and 3.8 are disposed o.n the smaller-diameter side o·f 

the cheese ll whereas only one idle pulley 36, which may 

if required be somewhat wider than the pulleys .JS, 37 

15 and.38, is disposed on the larqer-diameter side.of the 

cheese ll. 

As Fig. l shows, the transmission gear 5 can be 

dispo•ed and constructed. in a different manner from the 

embodiment shown in Fig. l. In the case of conical ·· 

20 cheeses 11 a reserye of ehread. which maybe desired. 

always forms at the end of sleeve 22 (Fig. l) where the 

cheese. ll has its larqer diameter.· It may happen 

therefore that the threa.d en.d reaches the transmission 

qear 5 and thus pulls the reserve thread off the sleeve 

25 22 and also interferes with the transmission gear s. 

u 

v 

v 
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To counteract this. in accordanc• with Piq. 3. the qear 

S is disposed at the smaller~diameter end of the cheese 
.. 

11 inserted into the holder 2. 

Accordinq to Fiq. 3 the controllable transaission 

5 gear la l11 the fo1:a of • torque clutcb so disposed 

between two cord drives 72 and 73 and also forainq the 

transmission element. The first cord drive 73 baa a 

cord pulley 730 which.is non-rotatably disposed on th• 

drive shaft 4 and whic·h drives a cord pulley 7·31 by way 

10 of a cord 732. The said cord pulley 731. toqether with 

another cord pulley 720. rests on a comaon abaft 65 

borne by the bearinq 66. The two cord pulleys 731 and 

720 are interconnected throug~ the torque clutch so. -
e.g. an eddy-current or magnetic-powder clutch. which is 

15 controlled by the control apparatus 9. The aforesaid 

cord pulley 721 is driven by the cord pulley 720 by way 

of a cord 722. 

In this eabodiment likewise; the drive speed of the 

c~eeae ll can be exactly adjusted to the desired thread 

20 te~sion. since the torque clutch 50 ensures that the 

rotation o~ the cord pulley.731 is transmitted only to 

the desired extent to the drive pulley 720. As before. 

therefore. the drive pulley 34 and thus the cheese ll are 

not directly driven by the sh~ft 4. but their speed 

25 depends on the control of the torque clutch so. 
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Dependinq on the desir:ed accur:acy of contz:ol, the 

torque clutch 50 can be contr:olled by the control 

apparatus 9 in a plurality of steps or preterably_ 

continuously. Eve~ if the control of the torque clutch 

50 is stepped, it is much mo1:e accurate than in the 

known prior art·, where different clutches are used 

alternat~ly~ 

Since the spur qear drive 7 in Fiq. l is not 

controllable, it can likewise be replaced by a cord 

10 drive 72. 

As Fiq. 4 shows, the spool roller 3 can also be 

driven by way of its outer periphery, and accordinqlr 

the spool coller 3 has a drive surface 33 used both for 

dr_ivinq it by way of the transmission gear s and also 

15 for driving the cheese 11. In Fig. l. for example. tbe 

spur gear 70 can be replaced by a friction wheel 

abuttin9 the said drive surf ace 33 and driving the spool \..) 

roller 3 or a drive pulley 34. 

According to Fig. 4 the drive shaft 4 is disposed 

20 outside the spool roller 3 and drives it from the 

exterior by way of.a transmission gear S. In the 

embodiment illustrated, the said transmission gear s 

comprises a cone drive 6 as described with reference to 

Fig. l. The· cone wheel 62 is connected to a friction 

25 wheel 74 and cooperates therewith to drive the spool 
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roller 3 as a whole or only the-drive pulley 34 which, 

like the friction wheel 74 and the cone wheel 62, is 

borne by the bearinq 66. In this embodiment. the spool 

roller 3 is mounted on a· shaft 39 borne by two bearinqa 

390 and 391 •. The conical cheese 11 is, as before, 

controlled in the described manner •. In thia connexion 

the driven part. riqidly connected to th• spool roller 

3. of a friction-wheel drive connected behind the 

transmission qear s is formed by the drive surface 33. 

whereas the drive p4rt of the said friction-wheel drive 

is formed by a friction wheel 74 connected t·o the cone 

wheel 62. 

. .. 
In the embodiments described above. the 

transmission element 61 of the cone drive 6 and thus the 

15 second regulating system 51 are controlled by a control 

apparatus 9 which in turn is electrically controlled by 

the thread-t•nsion sensor 90. .i.e. the first requla'tinq 

systea 96. In this connexion the design of the 

thread-tension sensor 90 is basically unimportant. Foe 

20 example it can work without con.tact and can determine 

the thread.tension as a function of the size of a 

measured loop or in another suitable manner. 

Fiq. 5 shows an embodiment in which the 

transmission element 61 is controlled mechanically by 

25 the thread-tension sensor 90. In this connexion. the 

thread-tension sensor 90. which in order to obtain easy 
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runnia9 coaai•t• of plastic• aaterial. has a aeaber 91 

pivotably mounted with the aid of a retaining aeaa• 92 

on a ahaft 93. The abaft 93 i1 borne ·by a bearing 9t. 

The member 91 ia resiliently acted upon by a toraioa 

5 spring 95 vbich alway• bold• it in abutaent againat tbe 

thread 10 and thus pivots it a• a function of tb• thread 

tension. Por this purpose, one end of a tor:aioa apcing 

95 is anchored in the bearing 94 and tbe otbec end oC 

the torsion spring 95 in the retaining aeana 92. 

1o Th• circular and face 9ZO of the retaining aeans 92 

eccentrically beaca a drive pin 921 wbicll engages in-. v 

slot 820 of a drive block 82 toraing part of a linkage 

81 connecting the aeaber: 91 to the setting for:k 80. The 

drive block az is disposed on a pu•b rod 83. the other 

· 15 end of which bears an additional drive block 84. Thia 

additional drive block 84 ia connected by way of an 

angle levee 85 aounted on the aacbine traae 18 to an 

additlon.1 drive rod 86 guided parallel to the drive 

abaft 4 vitb the aid of a guide 87. Thia drive rod 86 

20 bear• the aettinq tor>t ao. wbich with its pair• of drive 

pins 800 and 801 Conly one pin visible in each ea1e) 

surrounds the tranaaisaion element 61 of the cone drive 

6 (see also Piq. l). 
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In the embodiment illustrated in Piq. s. the drive 

block 82 is formed with a slot 820 extending in the 

direction of motion of the push rod 83. so that small 

fluctuations in thread tension do ~ot immediately result 

5 in a displacement of the transaission eleaent 61. In 

this way the thread-tension sensor ~o is able to 

10 

·:. 

compensate minor fluctuations in the thread tension 

without causinq the transmission element 61 to be 

displaced. As already mentioned. this thread-tension 

sensor 90 thus forms a first requlatinq ayate• 96 foe 

compensatinq periodic fluctuations in the thread 

tension. which occur on account of the thread 10 being 

cross wound by the cross-windinq thread quide 17 (see 

..__,.. Fiq .• 1). Durinq the formation of the conical cheesea 

15 11. or durinq the formation of the first layers on an 

empty sleeve 22. the said first requlatinq systea 96 is 

fully sufficient, in order to absorb the fluctuations in 

the thread tension. 

Shortly after the beqj.nninq of windinq the thz;,ead 
' 

20 beqins to fill up the qapa between the spool roller J 

and the cheese 11 outside the drive surface 33 (see 

reqions 110 and 111 in ~iq. 6). The spool volume is 

thus greater in these regions 110 and lll than in the 
.. 

driven reqion 112. so that more thread 10 is wound up in 

25 the regions 110 and lll Of qreater V01Um8 than 

corresponds to the dtivinq speed of the cheese ll in its 
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driven reqion 112. This leads to an increase in tension 

in the thread 10. so that the thread-tension sensor 90 

is pivoted out of the oriqinal ranqe I-II (see Fiq. 7) 

into the ranqe II-III. In this connexion the ·dcive pin 
. . 

5 921 comes to bear aqainst the drive block 82 and by way 
,· 

of the linkaqe 81 causes a displaceme~t of the 

transmission element 61. so that the transmiasion ratio 

of the transmission qear·S is altered. The windin9 

13peed of the thread 10 is thus reduced when specif.ic::_ .. 

10 threshold values of the thread tension determined by tb• v 

abutment of the thread~tension sensor 90 on the drive 
. .. . ~ . 

block 82 are exceeded. so that the fluctuations in the 

thread tension are brought back into the oriqinal 

ranqe. ~he thread-tension sensor 90 now moves aqain_ 

15 into the ranqe I-II. where it compensates the periodical 

thread fluctuations by oscillation. while the displaced 

transmission element 61 ensures the hiqher windinq'speed. 

The tranamiss ion qearinq 5 th.us f.ocms the aforesaid 

second requlatinq system 51 for compensating movements 

20 in the range of fluctuations in thread tension. 

-· 
Since these movements ·in ranqe depend upon the 

diameter of the· i:heese ll. the second requlatinq system 
. . 

Sl. in contrast to the embodiment described. c~n also 

operate independently of the first requlatinq system 96. 

25 as the second requlatinq system Sl is controlled as a 

function of an incre~se ia~he diameter of the spool. 
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It is. however. poaaibl• to control the threa4 tenaion 

and also th• spool quality aoce pcec:isely. if tile aecon4 

re911lati11g syatea 51 can.be brouqht into effect wben the 

specified range of fluctuations in the tb.r•a4 tenaion·i• 

\.....I 5 diaplacecl by the first r•CJUlating •Y•t•• 91. 

10 

Th• range of tb• f luctuationa in th• tb.cead 

tension. which should have no effect upon tile ••coa4 

regulating aystaa Sl. can be adjusted la accorclance ·Vitll 

Pig. s. A• tbi• 11.luatz:atlon show. la ordec to a4aec 

th• accuracy of reapon•• to th• d~aire4 requir•••nt• at 

a particular ti••· a setting sci:ev 12.1. which project• 

into tb• opening 820 foi:aed as a slot. is provided in 

v the drive block 82 patall•l to th• puah rod 83. Th• 

said setting aci:ev 821 can b• adjusted to vai:y tb• size 

15 of. th• opening 820 and consequently th• sensitivity of 

the apparatu•. 

_:I! eve~ change in· th• thread tension has to result 

in a control aoveaent. th• setting screw 821 ahould b• 

set accor41n9ly or a cylindtical openin9 for i:eceivin9 

20 the dcive pin 92l should be provided inateacl of th• slot 

820. 

In order to ensure tha:t wben the ~inclin9 heacl ia 

inoperative th• thread-sensing •••b•r 91 can aove out ot 

its inoperative po•ition in wti.ich it abuts a •top 
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pin 940 bocne by the bearing 94. the two dcive block• 82 

and 83 are non-rigidly connected to th• puab rod 83. Aa 

shown .in Pig. s. a reailient coupling eleaent .830 and 

833 constructed in.th• f6~• of =a coapr•••ion spring ia 

5 provided in front Of each drive block 82. 84 

respectively Ca• aeen by th• obaerver>• th• eleaenta 830 

and 833 bearing·. aga'inat the puab rod · 83 by way of a 

settinq rinq 831 and 834 respectively.· A atop 832 or a 

drive rinq 835 respectively. ii diepose4 on th• aide of 

10 each of th• two ·drive block• 82 and 84 reaote froa th• 

resilient .coupli.n9 element 830 oc 833. cespectively. 

In the ·described deaiqa. every moveaent· of the -

thread-senainq member 91 i• transaitte4 by way of th• 

resilient couplinq eleaent 830 or·833 to the drive rod 

15 86. 

As ahovn in Ptq. s. th• threa4-sensin9 aeaber 91 

abuts a stop pin 940. If the said thread-aenainq lll••b•r 

91 i• nov pivoted away.· fro• th• atop pin t•o• tli41 drive 

pin 921 aovea in a circle. one coaponent of.motion or 

20 the stop pin 921 disposed in the slot 820 beinq alwaya 

oriented toward• the couplinq eleaent 830. If th• drive 

rod 86 ia blocked. because the windi:n9 head ia 

inoperative and consequently the tranaa.iaaion element 61 

cannot be adjusted. the drive block 82 entrained by the 

25 drive pin 921 can drive the puab rod 83 by way or 



24 

resilient c:ouplinq element 830 only until the drive cinq 

835 abuts the drive bloc:k 84. Any further moveaent ot 

the drive bloc:lt 82 is absorbed by the resilient coupling 

element 830. 

5 When the thread-sensing member 91 moves in the 

oppoait·e direction towards the stop pin 940. the drive 

\.._,;' block 82 comes aqainat the .drive ring 832. If th• drive 

v 

rod 86 is blocked. so that the drive block 84 cannot 

follow the motion.of the push rod 83. any further aotloD 

10 ot the push rod 83 is absorbed by the resilient couplln9 

element 833. 

A mod.itication ot the apparatus described. by means 

of which periodic fluctuations in the thread tension are 

likewise compensated and any exceeding of pre-determined 

15 threshold values of the thread tension is additionally 

prevented by chanqinq the windinq speed. is shown in 

FiCJ. 6. Th• first requlatinq system 96 comprises 

like the eabodiment illustrated in Piq. 5 ~ a 

thread-tension sensor 90 which is mounted so as to be 

20 rotatable about an axis 93 and is pre-tensioned by a 

torsion sprinq 94 (see Fiq. 5). The thread 10 is guided· 

below the member 91 by the draw-off rollers 13. 14. 

while it is quided above the member 91 by a thread quide 

150 held by the machine frame 18. 
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The thread-tension sensor 90 is constructed in the 
form of a quide for the push rod.83 which carries a stop 

832. This stop 832 is adjustable and ~ccupies a 

position on the push rod 83 such that the thread-tension 

5 sensor 90 can move freely within the ranqe I~II (s~e 

Fig. 7} in order ~o compensate f luctuationa periodically 

occurring lri the thread tension. without runnin9 up on 

the stop &Ji. The adjustment of the stop 832 on the­

push rod 83 thus determines the boundary of the ran9e 

10 I-II with respect to the range II-III and thus the 

threshold values of the thread tension. 

The push rod 83 is guided in a guide 880 at the_end 

of a bell crank lever 88 and is resiliently supported on 

the said quide 880 by means of a set~ing ring 834 and a 

15 resilient coupling member 833. The bell crank lever 88 

is mounted on the machine frame 18 and with its free· end 

embraces a drive pin 8_02 of the setting fork so. which 

is quided by means of two slots 803 'and 804 and two 

guide pins 180 and 181 supported by ·the machine frame 18 

20 parallel to the drive shaft 4 of the spool roller 3. 

The setting fork 80 carries a stop 805 which 

cooperates with a stationary stop 182 of the machine 

frame 18. In the l!mbodlment illustrated. one of the· 

stops. namely the_ stop 805 of the settin9 fork ao. is 

25 adjustabl~. since it is constructed in ·the form of a 

u 

v 
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setting screw. In addition. a r.eturn apparatu• 89 i• 

provided. In accordance with th• embodiment illustrated 

in Pig. 6 this is constructed in th• fora of a return 

spring 890. one end oe which is secured to the machine 

5 traae 18 and the other end of which i• secured to the 

setting fork 80. 

~n account of the return apparatu• 89, if no focc•• 

transmitted from the f irat re911latin9 •Y•t•• 96 act utoa 

\..._..,· the second requlatin9 system s1. tbe aettin9 fork 80 •Dtl 

10 thus also the transmission element 61 are in a nor .. 1 

position which is determined by th• stops iaz·anc1 805. 

The fixing of the normal poaition causes the 

transmission ratio of the transaiaaion gear s to be 

fixed. In this way the tensioning pull of the winding 

15 head depends upon the arrangement or s~ttin9 ot the 

stops 182/805. The maximum transmission ratio which 

cannot be exceeded. i.e. the maximum pecipbecal speed of 

the ch•••• 11, is therefore fixed by the adjustable stop 

aos. 

20 If the-periodi~ thread tensions move into another 

tension range as the cheese ll increases on account of 

the regions 110 and lll which have increased to a 

disproportionate ~xtent and the increased winding speed 

thus produced, the thread-tension sensor 90 reacts to 

25 this by swings as far as the range II-III. 
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The thread-tension sensor 90 thus strike• the stop 832 
I . . 

and raises the setting fork 80 fro• the stopl82 by way 
of the push rod 83 and the bell crank iever 88. · In this 

.. - . connexion the setting fork 80 moves the tranaaiaaion 

5 element 61 -- e.g. a setting ring -- fr.oa its normal 
position. so that it reaches the region of greater 

diameter of the cone wheel 60 and the region of saaller 

diameter of the cone wheel 62. The spool ·rolier 3 ia 
i . . 

therefore now driven at a lower rotational •P••4 tn 

10 order to avoid movements in the range of the 

fluctuations in the thread tension •. so.that even the 

peripheral speed of the cheese 11 driven by the spool 

roller 3 is reduced. In this way the winding speed is 

reduced. the thread tension is reiaxed and the 

15 thread-tension sensor 90 returns to the the range I-II. 

On account of the biasing of the setting fork 80 by 

th• return spring 890. the setting fork 80 has the 

tendeac:y to return the transaission element 61 into the 

initial position. The increase in t~~ peripheral speed 

20 of the cheese 11 obtained in t.his way leads aqain to an 

increase i~ the thread tension and thus to a movement of 

the fluctuations in the thread ten~ion into the range 

II-III. This cycle is repeated until there is an 

equilibrium at the transi~ion between the ranges I-II 

25 and II-III. In addition. the percentage differences in 

diameter betwe•n the ranqes 110, 111 and 112 of the 
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cheese 11 become increasingly s~all aa the spool 

increases. so that even the swinqa of the thread-tension 

sensor 90 are increasinqly reduced. 

l...J' The return apparatus 89 can also be used in the 

5 case of the embodiments illustrated in Piqs. l to s. It 

prevents the thread-tension sensor 90 ~ when leavinq 

the range I-II ~ from displacinq the transmission 

element 61 so far that on account of the reduction im 

the thread tension caused by this th• thread-tension 

10 sensor 90 must illllllediately make a counter requlation. 

e.g. with the aid of a coupling member 830 and a setting 

ring 831 (Fig. 5). This can give rise to a risk that 

v the fluctuations in the thread tension can finally no-

longer be compensated, but are increasingly amplified. 

15 This is reliably avoided, however. by the return 

apparatus. 

ID accordance with Piqs. 6 and 7 the thread-tension 

sensor 90 coaprises a lug 900. which extends essentially 

parallel to the drive shaft 4 and. to the spool roller 

20 3. An arm (not shown) of a maintenance apparatus. which . 

can be moved alonq the machine, can cooperate with this 

luq 900. in order to pivot the thread-tension sensor 90 

from the thread path into the position IV for 

thread-joining purposes for example. Since the settinq 

25 fork eo reatinq aqainst the stop 182 cannot follow this 
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moveaent. th• couplinq meaber 833 di1poaed between th• 
push rod 83 and the transaiasion •l•aent 61. i.e. th• 
settinq fork so. take• th• additional path as th• 

thread-tension sensor 90 pivot• into the position IV. 

5 Another embodiment of a return apparatu• 89 is 

shown in Pig. a. In this connexion th• cone vb••l 62 i• 
mounted on a shaft 65 vbich ia at an inclination 

relative to the dcive abaft 4 vltb the cone vb••l 60. 

Although botb cone wheels 60 and 62 have the •••• de9ree 
10 of conici ty. th• surf aces of th• cone wb••l• 60 and 

15 

62 converge at this inclination, so ·that a force 

component P. which tends to return th• transa11aion 

element 61 into th• nor11t1l position. acts upon th• 

transmission eleaent 61. 

In accordance with Pig. 8 thi• converqence (anqle 

a.) can be set by th• cone wheel 62 being mounted on a 

bell craak lever 68 by way of an interaediate lever 67. 

Thia bell crank lev.er 68 is pivotabl• about a shaft 680. 

the tree end coaprisinq a slot 681 in which a settinq 

20 eccentric 682 enqaqes. Th• intermediate lever 67 i• 

acted upon by a compression spring 670 which is 

supl)orted in an appropriat_• manner on a stationary part 

of the machine frame 18. 
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Wi •h Fiq. 9 this converqence (anqle In accordance .. 
a) can be attained by the two cone wheels 60 and 62 
havinq a ditterent deqree of conicity (see anqles ~l 

and s
2

). as a result of which a force component P acts 

5 upon the transmission element 61. "'hich tends to return 
it to the normal position. In order to ensure a long 

service life of the transmission member 61. its iiµier 

and outer peripheral surfaces have the same degrees of 

conicity as the two cone wheels 60 and 62. so that the 

10 degrees of conicity of the transmission member 61 and of 

the cone wheels 60 and 62 match one another. 

As the precedinq description shows. the subject 

matter of the invention can be modified in numerous 

ways. Other modifications can be made by .exchanqinq one 

15 feature for another or replacinq them by equivalents or 

u combinations thereof. without .d•partinq from the 

invention. Thus. for example. instead of the stops 805 

and 182. which are associated with the setting fork 80. 

a stop can also be provided on which the transmission 

20 element 61 runs up. so that this stop defines the 

maximum settinq path of the transmission element 61 in 

its setting direction. 
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Claims: 

l. Apparatus for winding a th~ead ·'supplied at constant 

speed on to a cheese (ll) comprising a spool roller (3) 

bearing the cheese and driving it via its periphery. two 

5 regulating systems (96, 5) Of Which the first (96) 
. . ;_; 

.compensates periodi~ f luctatioos in thread tension .and--

the second (5) has two cone wheels {60, 62) and 

compensate·s movements of range of thtead tension by 

varying the drive speed of the spool roller (3), a 

10 transmission element {61) connected to the first 

regulating system {96) and determining the transmission 

ratio of the second regulating system (5) and disposed 

in axially adjustable manner between the cone wheels 
. . . 

(60, 'Z> o~ the second regulating system (5) and· 

15 %eturnable to a no~mal position by a return device (89), 

~haracterised in that the transmission element (61) is 

associated w~th an abutment (805) for determining a 

normal position of the transmission element (61) 

determining the maximum transmission ratio of the 

20 transmission gear ( 5). 

2. A device according to claim 1, characterised in that 

the adjustable abutment (805, 802) is associated ~ith a 

setting fork (80) for the transmission element (61) and 

'actuated by the . return device ( 89). 

-u 

v 
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3. A devi·ce according to claim 2. characterised in that 

the adjustable abutment (805) is disposed on the setting 

fork (80). 

4. A device according to one or more of claims l to 3, 

5 characterised in that the return apparatus ( 89) is 

constructed as.a return spring (890). 

v 5. A device according to one or more of claims l to 4, 

characterised in that the return apparatus (89) is 

constructed in the form of converging surfaces of·. tbe 

10 cone wheels (60. 62). 

6. A device according to claim 5,.characterised in that 

the cone wheel (62) forming the driven part is mounted 

on a shaft (65) which is inclined relative to the drive 

shaft (4) which ca~ries the cone wheel (60) fo~ming the 

15 drive part. 

7. Apparatu~ according to claim 6, characterised in 

that the inclination of the shaft (65) of the cone wheel 

(62) constituting.the driven part is adjustable. 

a. Apparatus according to claim 7, characterised in 

20 that the adjustable shaft (65) is mounted on a lever 

(68) with which a setting cam (682) is associated. 
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9. Apparatus accord'inq·to claims. characterised in 

that ·.the cone wheels ( 60, 62) have various degrees of 

conicity. 

10. Apparatus according to claim 9, chara:cter~sed in 

s that the surfaces of the transmission element (61) have 

various degrees of. conicity adapted to the conicity of 

the cone wheels (60, 62). 

11. A device according to one or more :of cla'ima l to 10 

for· manufacturing conical cheeses, ·characterised in that 

10 the transmission gear CS) is disposed on the 

smaller-diameter end of the conical cheese (ll) inser;ed 

into the spool apparatus. 

'· 


