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The invention relates to appara;us for winding a
thread supplied at constant,speed'dn”td_a_cheese
comprising a spool roller bearing the cheese and driving
it via its periphery. two regulating sYsﬁems of which
the first'compensaies periddic fluctations in thread
tension and the second has two cone wheels and
compenéates movements of range of thread tension by
varying the drive spged of the spool roiler. and a
;ransmission element connected to the first regulating -
system and determining the transmission ratio of the
second tegulaﬂinq system and disposed in axially
adjustable manner bétween the cone'whéels of the second
tegﬁlating~syétem and returnable to a normal position by -
a return device. - )
Cheeses of the kind in question are driven by way of
their periphery, thus ehsuring a constant peripheral
speed in the driving range. If the thread supply is
constant, as wi;h open-end spinning machines and- also
witn.many winding machines, it is necessary only to
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. ;lcurved thread
guide rail. When the spools are driven over a part éf
their length, different diameters result in the
operating area and outside tﬁe latter, énd they lead to
differeni peripheral-speedé. " 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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diametgr on account of the conicity of the spool, 8o
that there are considerable fluctuations in ihe length
of thread wound per rotation of the spool. The
resulting spool is therefore non-uniformly wound, which
may result in layers of thread falling off and
difficulties during subsequent process, including

thread bteakagés.

To compensate for these differences in thread

lengths, it has already been proposed to drive the spool

at varying speed (GB-Al 249 247). The aim is to
stabilise the tension oﬁ the thread, when fluctuations
therein occur, by using a weight or one or mo:e-
springs. It has been found, however. that when
fluctuations in thread temasion occur, the fork -
controlling the_take-up_speed oscillates around its
central position, and the oscillation even results in a

build-up of fluctuations in thread tension.

The object of the invention is thus to avoid the
aforementioned disadvantages and to provide an apparatus
for producing uniformly wound, and in particular conical
chgeses which ensure winding a;_uniform thread tenéion
at each winding head, the apparatus also being simple

and compact in design.

To this end, according to the invention, the
transmission element is associated with an abutment for

determining a normal position of the transmission
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element determining the maximum t:dhémiésion'tatio"of
the transmission éear.'Thiéf;nsﬁtés'a“stable basic
adjustment of the transmission gear, s0° that unstable

conditions are rapidly eliminated.

Advantageously the adjustable abutment is 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.

Iﬁ a simple'éhbodimentiéf the’apparatué”according to
the inventionL'the.reiﬁrp apparatus can be constructed
as a return spring., but the return apparatus is.
preferably cdhstrﬁéted in the form of converging
surfaces of the cone wheels. The converging surfaces of
the drive wheel and the driven wheel exert'a'fbtce.upon
the transmission element which returns the latter to its
normal position. To this end it can be provided that
the cone wheglwforming the driven part is mounted on a
shaft'ﬁhich is iﬁéiined relative to the drive shaft
which carries thé cone wheel forming the drive part.

The inclination of this shaft can be adjustable. To
this end, the adjustable shaft is advantageously mounted

on a lever with which a setting cam is associated.

In an alternative, preferred embodiment it is

provided that the cone wheels have various degrees of
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coniéity. Advantageously also, the surfaces of the
transmission element have various degreeé of conicity
adapted to the conicity of the cone wheels. The return
apparatus has ;he additional advantage that on account
of the.displacement of the transmission element which
has taken place the t:ansmission_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. ~ _
In order to anticipate the risk that - during the
formation of conical chéeses - the beginning of the

reserve of thread formed at the larger-diameter end of

‘the conical cheese will penetrate into the transmission

gear, 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 whign the
cheese is driven 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 thereof.

The subject matter of the invention is simple in
design, is reliabfe in operation, space-saving and
easily adaptable to fluctuating thread tensions and
winding condi;iOns. In spite of_a'high winding speed
the apparatus can behaccurately qpnt:olled. so0 that both
exact cylindrical and exact conical cheeges can be

manufactured.



Various embodiments will be'éXpIaihéd in greater

detail with reference to the drawings, in which:

Fig. 1 is a front #iév._patfly'in gection, of a first
embodiment of a winding head designed -according
5 " to the invention and comprising a transmission

gear constructed in the form of a cone drive;

Fig. 2 1is a section of a modification of the subject

matter of the iavention:

Fig. 3 *is_a_frdnt-view. partiy"in section, of another
10 modification of the apparatus according to the
invention, comprising a transmission element
constructed“aslpétt of a torque clutch, and a

multi-part spool roller:

Fig. 4 is a front view of an embodiment of the subject
15 . matter of the ‘invention comprising a drive shaft

disposed outside the spool roller;

Fig. 5 1is a perspective view of a mechanical control
apparatus for the apparatus according to the

‘invention.

20 Pig. 6 is é'diaqiahmAtic'plan view of an embodiment of
the éppétatus éccozdinq to the invention with a

return apparatus for a setting fork which
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Fig. 7 is a lateral view of a thread-tenmsion sensor

which can be applied in various regions:

Fig. 8 1is a front view of another design of a return

appa:atus for the transmission element; and

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

return apparatus for the transmission element;

The wihdinq apparetﬁs 1 ihitiallj described and
shown in Fiﬁ.-l is part of an bpen—end spinning mechine
for producing con1ca1 cheeses 11, but the invention can
also be applxed to other textile machines which comprise
windlng heads or winding apparatus 1 for forming

cylindrical or conical cheeses 11.

As shown in Fig. 1. each winding apparatus 1
essentially comp:iées a spool holder 2, an individual,
axially immovable spool coller 3 and a likewise axially
1mmovab1e dr1ve ahaft 4 which drxves the spool roller 3

by waY of a. controllable transmission gear 5.

In the illustrated embodiment, the spool holder 2
has two spool arms 20 and 21 for receiving a conical
sleeve 22 on which the conical cheese 1l is formed by

winding the thread 10 énd is driven by friction by the
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The spool roller 3 is mounted on two rolling
bearings 30 and 31 so that it can.rotatelfreeiy on the
drive shaft 4i Ons_end or the spool roller 3 is
non-rotatably oonnsctsd_to a toosned wheel 71 forming
part of a spur oesr 7 disposed berwssn rhe transmission

gear 5 and the spool roller 3.

The drive shaft 4 is jointly associated with a
plurality of adjacent winding apparatus 1 and extends
across the said plurality of winding apparatus
accordinqu. {In_order. howevsr. 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 | N

incer9031tion of the controllable transmission gear S.

The transmission gesr 5 snosn in Fig. 1 comorises a
contzollable cone drive 6 and a spur gear 7 which is not
controllable. The rransmission gear 5 has a_drivs wheel ~/
which is formsd as a cone Qheel 60, is rigidly oonnecred
to the drive shaft 4 and wnicn co—operares. with the
1nterposition of a transmission 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 setting ring. can be
moved parallel to the generatrices of the two cone

whsels 60 and 62, as will be described hsrsinafter
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The cone wheel 62 is mounted by way of rolling bearinga
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
épur_gear 70 which engages with a spur gear 71 connected

to the spobl roller 3.

The ttansmiséion alement 61 is guided by a setting
fork 80 which is associated with a suitable drive 8.
This drive 8 can, for example, be a éteppinq motor which
can be rotated forwards or in reverse and which, by way
of a pinion, engages a rack connected to the setting
fork ao.__A stepping motor of this kind is inexbensive
and'does not need any_tegulating apparatus for its |
control, thus reducing the cost of control. 1In
addition, a drive of this kind éan be very finely
graduated. S0 as to be practically equivalent to
contlnuous adjustment of the transmzss1on element 61.
The drive 8 is connected to a control apparatus 9 which
in turn is connected for control purposes to a

thread:tension senSOt 90.

'As is evident from the following description, the
thread-tension sensor 90 forms a first regulating system
96, whereas the transmission gear 5 forms a second

regulating system 51.

In the case of the illustrated open-end spinning

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 stationa:y thread guide 15 and a curved
member 16 for compensating the thread teneion. The
thread 10 is supplied in an oscillatinq manner to the
sleeve 22 for forming a cheese 11; with the aid of a
c:oss-winding thread guide 17 (indicated by broken

lines).

When tne cyl;nd:ical cheese (not shown) is to:ned.
che Eluctuatzone in the th:ead tension caused by the
cross-winding feed tnread can as a rule be compensated
with tne aLd ot sucn a th:ead-tension compensating
curved-member 16. In a conical cheese 11. howeve:.';
these fluctuations are too large and vary coneiderably.
pacrticularly when the cheese is being to:ned. In a
typical conical cneese. for example. the pe:ipneial
zatio between tne small diamete: and lacrge diameter of
the spool vatiee contxnuously t:om 10:16 to 10 11. This
shows that it is impossible, using a :igid compensation
element such as a thread-tension compensating curved
membec 16, to compensate the Eluctuatione in the th:ead
tens1on with unito:m efficiency ‘during the manufacture

of conical cneese 11 This can sometinee be difficult,

however, even in the case of cyiindrical cheeseelll.

In the device described above, the thread 1.0

supplied to the Gindinq apparatne 1 is”eeneed'bi a
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thread-tension sensor 90. Any change in the thread

tension is reported to ;he control apparatus 9, which

actuates the drive 8 in accordance with the change in

the tnzead tension and moves the transmission element 61

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

62, ﬁhus altering the ;:ansmission ratio 6: the
transmission gear S. The spéed of the épooi roller 3,
driven by the shaft 4 by way of thg transmission gear S,
for the conical cheese 1i_a1te:s as a function of the
change in the thread tension, so that the resulting
thread-winding spéed. a;lowing for the change in thread
motion, always corresponds to the cpnscant thread
delivery speed with which the thread 10 is drawn off the
spinning_appatatus 12 by the draw-off rqlle;s 13 and
14. The first requlating system 96 formed by the -
thread-tension sensor 990, together-with the.seconﬂ
regulating system 51 formed by_the.c:ansmission gear §,
thus causes the ch:ead 10 to be wound uander coastant

tension.

Fig. 5 xs a perspect1ve view ot the cone wheel 62

of the cone drive 6, its t:ansmission element 61 and the

settinq_fo:k 80. As is clearly shown in this Figure,

the transmission element 61 is constructed in the form

of a setting :ing movable axially_pa:allél to the

qeneratt1x of the two cone wheels 60 and 62. The
setting ring is d1mens1oned s0 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
caéé if the inner diameter of the séftihé ring is
greater than the maximum outer diameter of the cone
wheel 62 which it surrounds. The transmission element
61 constructed as the setting ring is guided between two
paiis bf'dtive'pins'aoo and'GOL.;oﬁlf one dtive”pin of

which is shown in the Figure in each case.

A désiqﬁ-of the transmission element 61 as a
setting ring is particularly wear-resistant and
therefore long-lived as compared with other designs in
which the transmission element used is. for example. in
the form of a cord, a strap or the iikeé "Also, the
setting ring responds particularly quickly to
ad justments made to it, and thus ensures very rapid_

adaptation to changing conditions.

Tno p:oviously-delc:ibed enbodincnc. in addition to
thc contzollable t:ansniscion geat 5. also contains an
adeitional gear 7 having a non-controllable transmission
ratio. This is particularly advanﬁaqoous if, as shown
in_fiq.'l{ the drive shaft 4 is dispésod indido the
spool roller 3, since thd'd:ivi shatt 4 can then be
disbosod céncbntriéalli to the spdol roller 3. Also. in
the embodiment snown 1n Piq. 1, the controllable
transmission qoa: S is disposod botuuon the drivo shatc
4 and the non-conctollablo spu: qoa: 7. Tho :cason tor

this is that 1n order to oocuzo the drive whcol (cono
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wheel 60) borne by the drive shaft 4, a certain space is
needed néar the spoollroller 3, Qhe:eas the spur geat 71
is secured to the spbol rdlie: 3 inside it. Since a
cone whéeiuot.a cone drivéﬂs. bwing to the desiread
adjuscment facility, is in any case widet'than the spur

gear of a spu:Qgeat drive 7, it }s this cone drive 6

with the controllable t:ansmiséion :étio which is

disposed between the.drive shatt 4 énd the additional

gears 7 with the non-controllablé transmission ratio.

The'previously-desctibed embodiment has a two-gtage

transmission ratio, but of course use could also be made

of a single transmission stage or even more than two

transmissidn stageé.

A single-s;ége transmiésion is shown by ﬁay of

éxample in Fig. 2. 1In this connexion, the drive shaft 4

is mounted on each winding apparatus 1 by means of a

rolling bea:in§ 41 in a stationa:y bearing 40, 6n the
other éido of which one end 6: the spbdl roller 3 is
also supportéd by way of a roiiinq bearing 30. At its
othe: end, the spool roller _3 has a conical inner
contour 32. This inner contour 32. which is constcucted
in the form of a hollow cone, forms the driven part,
rigidl? connected'to the.spool.roller 3, of_the
transmission gea:'sg which is constructed as a cone
drive 6. This'ihner-coﬁtou: 32 cooperates by way of the

transmigssion 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 transmisslon element 61. as
described with reference to Fiq. 1. is actuated by means
of the setting tork 80 Eor varying the transmission

ratio.

In order to dispose tne transmission gear 5 between

the drive shaft 4 and the spool roller 3. the spool
roller 3 is disposed eccentrically of the drive ehatt 4,

to enable the transmission element 61 to be adjusted.

Owing to its conicity. the conical cheese ll isn
driven along 1ts various longitudinal regions at the
same angular speed but at different peripheral speeds.
and consequently the thread 10 on the cneese 11 is
sunjected to.qreater friction in the longitudinal
regions where the peripneral speed of the cheese 11
differs tron-tho speed of the roller 3. This adversely
agfects tne_tnread 10. To remedy tnis..theretore. the
spool roller 3 snown in Fig. zhconprises. along its
central longitudinal region. a surface constructed as a

drive surface 33. whereas the remaining longitudinal

| regions of the spool roller 3 have a low friction

coefficient'with regard to the thread 10 and serve only
as backing elements. in tnis connexion the drive.
surface 33 can be made of suitable material or can be
suitably profiled, or:botn'reatureslcan be conbined. to

ensure efficient driving with regard to the'eneese'll.
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Since the drive surface 33 and the remaining

longitudinal regions of the spool roller 3, used as
backing elements, do not have to be chosen in dependence
on a desired chanqé in speed. they can be dimensioned 80
as always to ensure efficient transmission of rotation

to the conical cheese 11.

Another development of a spool roller 3 of the
aforementioned kind will now be ‘described with reference -
to Fig. 3. According to this embodiment the spool
roller 3 mounted on the drive shaft with the aid of

rolling bearings 30 and 31 has a drive pulley 34 from

_which a' sleeve-like connecting member 340 extends to a

cord pulley 721 and is non-rotatably connected théieto.
An idle pulley 35 is mounted on the said sleeve;lik;
connecting member 340 with the aid of rolling bearings
350 and 351. The'd:ivo-pulloy'3c. on its side remote
from the cord pulley 721, likewise has a sleeve-like
prolongation 341 extending to the end of the spool
roller 3 and Soars an additional idle pulley 36 by means
of roller bearings 360 and 361. As before, the drive
pulley 34 has a surface constructed as a dcive surface

33. When the thread 10 is wound on to the cheese 11, thd.

‘two idle pulleys 35 and 36 are not driven by the drive

shaft 4 but by the cheese 11,thus qroatly reducing the

friction resulting from slippage between the cheese 11

-and the idle pulleys 35 and 36 of the divided sﬁool

roller 3.
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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 disposed at the
centfe between the idle pulleys.. Owing to the greater
friction caused by greater weight at the greaiet
diameter of the cheese 11, it is :advantageous if, as
shown in Fig. 4, the drive pulley 34 ‘is eccentrically
offset in the spool roller 3 towards the.larger diameter
of the cheese ll. 1In Fig. 4 this is achieved by varying
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 38 are disbosed-qn the smallet;diametet side of
the cheese-11 whereas only-one idle pulley 36. which may
if required be_somewhat wider than the pulleys 35, 37
andi38. is disposed on the larger-diameter side .of the

cheese 1ll.

_As.Fig,_s shows, the t:ansmission.gear-s can be
disposed_;nd constructed in a different manner from the
embodiment shown in Fig. 1. In the case of conical"
cheeses 11 a reserve of thread, which may be desired.
always forms at the end of sleeve 22 (Fig. 1) where the

cheese 11 has its larger diameter. It may happen

therefore that the thread end reaches the transmission

gear 5 and thus pulls the reserve thread off the sleeve

22 and also interferes with the transmission gear 5.
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To counteract this, in accordance wiﬁh Fig. 3, iho gear
S is disposed at the smalletédiametef end of the cheese

11 inserted into the holder 2.

According to FPig. 3 the controllable transmission
gear is ln the torm of a.tqrquo'elutch S0 disposed
between two cord drives 72 and 73 and also téﬁninq the
transmission element. The first cord drive 73 has a
éord pulley 730 which is non-rotatably disposed on the
drive shaft 4 énd which drives a.éOtd rulley 731 b? wvay
of a cord 732. The said cord pulley 731, together with
another cord pulley 720, rests on a comnod shatt 65
borne by the be;tind 66. The two cord pulleys 731 and
726 are interconnected througn“the torque clﬁtch S0, ~ |
e.g. an eddy-current or naqnetic-poﬁder clutch, which is
controlled by the control abparatus 9. The aforesaid
cord pulley 721 is driven by the cord pulley 720 by way

of a cotd 722.

In this embodiment likewise. the drive speed of the
cheese 11l can be exactly adjusted to the desired thread
tension..since the torque clutch S0 enéurés ﬁhat the
rotation of the éotd pulley 731 ig transmitted only to
the desired extent to the drive pulley 720. as before,
therefore, the drive pulley 34 and'thus the cheese 11 are
not directly driven bj.tne shaft 4, but their gpeed

depends on the control of the torque clutch S0.
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_ Depending on_tne_deeired accuracy of control. the
torque clutch 50 can be.controlled by_the control=
apparatus 9 in a‘plurality o:_etepe or 2?9105351Y,
continuously. Evena if the control of the torque clutch
50 is stepped. it 1e much more accurate than 1n the \;

known prior art, where difrerent clutches are used

alternately.

51nce the spur gear drive 7 in Fig. 1 is not
controllable. 1t can likewise be replaced by a cord A

drive 72.

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

driven by way of its outer periphery, and accordingly- <

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

driving it by way of the transmission gear 5 and also

~ for driving the cheese 11. In Fig. 1, for example, the

spur gear 70 can be replaced by a friction wheel
abutting the said drive surface 33 and driving the spool W

roller 3 or a drive pulley 34.

According to Fig. 4 the.drice shaft 4 ie diepoeed
outside the epool roller 3 and drives ic from the |
exterior_oy way o:_a transmiseion gear S. In the
embodiment illuetrated. the said transmission gear S
comprises a cone drive 6 as described with reference to
Fig. 1. The cone wheel 62 is connected to a friction

wheel 74 and cooperates tnerew1th 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 Sf.tne.bearing 66. In this embodinent. the.spool
roller:B is maunted on a- shaft 39 borne.b? two bearings
390 and 391. .The conical cheese 1l is, as before,
coatrolled in the described manner. .In this connexion
the driven part, rigidly connéétod to the spool roller
3, of a friction;wheel drive connected ﬁehidd the
transmission gear 5 is formed by the d:ivc'surtace i3,
whereas tne.d:ive part ot'ﬁhe said triétion-wheel d:ifo
is formed by a friction wheel 74 cénnected to the cone

wheel 62.

_In'the eﬁbodiménts described above, the
transmission éiémené 61 of the cone drive 6 and thus the
second regulating system S1 are controlled by a control
apparafus 9 wnich in turn is electrically controlled by
the th:ead-ﬁénsibn sensor 90, i.e. the first regulating
system 96. In this conn&xion the design of the
thread-tension sensor 90 ia basicaily unimportant. For

example it can work without contact and can determine

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

measured loop or in another suitable manner.

Fig. 5 shows an embodiment in which the
transmission element 61 is controlled mechanically by
the thread-tension sensor 90. 1In this connexion., the

thread-tension sensor 90, which in order to obtain easy
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running consices of plasticc uaccrial. has a ao-bo: 91
p1votab1y mounted witn the aia ot a totaininq means 92
on a shaft 93. The shaft 93 is borne by a bearing 9¢.
The member 91 is_reliliontly aétod upén'by a toiqiou
éprinq 95 ﬁnich alwiys hold: tt in:iputnoqt ;gnihlt the
thread 10 and thus pivots it ai a tunctioA o£”£hi thread
tension. PFor this puzposo. one end of a to:sion lp:inq
96 is ancno:ed in the bea:inq 94 and tno otno: cnd ot

the co:sion sp:inq 9s in the tctaininq ‘means 92.

The circular end face 920 of the retaining neans 92
eccentrically bears a deive pin 921 which _engages in’a o

slot 820 of a d:ivc block 82 to:uinq parct ot a linkaqo

81 connecting thc ncnbc: 91 to the sottinq !o:k 80. The

d:ivq block 82 is disposod on a push rod_as. the other

end of which beacrs an additional drive block 84. This
additional drive block 84 is connected by way of an ./
angle lcvc: 8s lounted on the nachino frane 18 to an |
additional d:ivo rod 86 quidod pa:allol to the dzivo

shaft 4 with the aid ot a guide 87. This drive tod 86

bears the sottinq to:k 80, which with its pairs of d:ivo

pins 800 and 801 (only one pin visible in each calo)

surcrounds the transaission elemeant 61 of the cone drive

6 (see also Fig. 1).
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In the eibodiment illustratod_io Fig,_s..tho'd:ivo.
block Béjis fo:mod with a slot_szoloxtendinq_in the
ditection.of motion of ﬁho push iod_d3._so that small
tluctuations in thzeod toosion do not ioiodiotely resuit
in a displacement of the transnission elenonc 61. 1In

this way the thread- tension sensor 90 is ablo to

- compensate minor tluctuations in tho thzead cension

without causing the transnxssion e¢lement 61 to bo
displaced. As already mentioned, this thread-tension
senso:.9o thus forms ; first :egulating system 96 for
compensatznq pe:1odic tluctuations in the thread
tenslon. wn1ch occur on account of the thzaad 10 boinq
cross wound by the c:oss-winding th:oad quide 17 (seo
Fig. 1). During the formation of the conical cheeses
1#, or durind the formation of the first layors_on an
empty slee#e 22, the said first :equlatihq”oysten 96 is
fuily sufficient. in order to absorb the fluctuations in

the thread tension.

| Shozily otio: ﬁhe beginning of windinq the th:gad
begins to £ill up the gops becwoen the spool rollo: k)
and the cheese 11 outside the drive surface 33 (see
cegions 110 and 111 in Pig. 6). Tho spool volume is
thus greater in these regions ilo and 111 than in the
d:ivon reqion 112._so that more thread 10 is ﬁound up in
the regions 110 and 111 of gieater volume thoo

corresbondo to the d:iviog gspeed of the cheese 1l in its
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driven region 112. This 1eads to an increase in tension
in the thread 10. s0 that the thread- tension sensor 90
is pivoted out of the original range I- II (see Fig. 7)
into the range II III. In this connexion the drive pin
921 comes to bear against the drive block 82 and by way
of the linkage ‘81 causes a displace-ent of the
transmission element 61. 80 that the transnission ratio
of the transmission gear S is altered. The winding |
speed of the thread 10 is tnus reduced when specitic
threshold values of the thread tension determined by the
abutment of the thread tension sensor 90 on the drive
block 82 ate exoeeded s0 that the fluctuations in the
thread tension are brought back into the original

range. The thread-tension sensor 90 now moves again _
into the range 1-11, where it tonpensates the periodical
thread fluctuations by oscillation. while the displaced

transm1331on element 61 ensures the higher_winding speed}

The transmission gearing 5 thus Eorns'the aforesaid
second regulating system 51 for compensating movements
in the range ot fluctuations in thread tension.

.Since-these novenents“inarange depend upon the.
diameter of the cheese 11, the second regulating system
51, in contrast to the embodiment described, can also
operate'independently.ot the tirst regqulating system 96,
as the second regulating system 51 is controlled as a

function ot an increase in the diameter of the spool
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It is, however, possible to control the thread teansion
and also the spool quality more precisely, if the second
regulating system S1 can be brought into effect when the
specified range of fluctuations in the thread tension is

displaced by the first regulating system 96.

The range of the tluctuations-in::ho thread
tonsion. wnich‘should have no effect upon the second
regulating system 51, can be adjusted in accordance with
Pig. S. As this illustration shows, in order to adapt
the accuracy of response to the desized requirements at.
a particular time, a setting screw 821, which projects
into the opening 820 formed as a slot, is provided in
the drive block 82 patailcl to the push rod 33. The
said setting screw 821 can be adjusted to vary the size
of. the opening 820 and consequently the sensitivity of

the apparatus.

-';It every chaage in the th:oid_tonsion has to result

in a contzol movement, the setting screw 821 should be

set accordingly or a cylindrical opening for receiving

the d:ive'pin 921 should be provided instead of the slot
820.

In order to ensure that when the winding head is
inoperative the thread-sensing member 91 can move out of

its inoperative position in which it abuts a stop



10

15

20

25

23

pin 940 borne by the bearing 94, the two drive blocks 82

-and 83 are non-rigidly connected to the push rod 83. As

shown .in Fig. 5. a resilient coupling element 830 and
833 constructed in the form of ‘a compression spring is
provided in froat of each drive biock 82, 84 '
hespectiv.ly-(aq'aeanvby tht-obt.:#.t); tho.olencntl 830
and 833 bearing against tho push rod 83 by way of a
setting ring 831 and 834 respectively. A stop a:z;oé-a
drive ring 835 respectively is disposed on the side of
each of the two drive blocks 82 and al,gonoto from the

resilient coupling elomcnt 83o-o:'ais,tgcpoetivclr.

In the described design, every movement of thc-f
thread-sensing member 91 is transmitted by way of the
resilient coupling element 830 or 833 to the drive rod

86.

As shown in Fig. S, the thread-sensing member 91
abuts a'stopipin_sco.. If the said thread-sensing member
91 is now pivoted away from the stop pin 940, the drive .
pin 921 moves in a circle, one componeat of motion ot
the stop pin 921 disposed in the slot 820 being always
oriented towards the coupling element 830. If the drive
rod 86 is blocked because the winding head is
inoperative'and congsequently the t:ansuission element 61
cannot be adjusted, the dfive block 82 entrained by_ino

drive pin 921 can drive the push rod 83 by way of
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resilient coupling element 830 only until the drive ring
835 abuts the drive block 84. Any further movement of
the drive block 82 is absorbed by the resilient coupling

element 830.

When the thread-sensing member 91 moves in the
opposite direction towards the stop pin 940. the drive
block 82 comes éqainst the drive ring 832. 1If the d:ifo
rod 86 is blocked, so that the drive block 84 cannot
follow the motion.of the push rcod 83, any further motion
of the push rod 83 is absorbed by the resilieat coupling

element 833.

A modification of the apparatus described, by means
of which periodic fluctuations in the thread teansion are
likewise compensated and any exceeding of pre-determined
threshold values of the thread tension is additionally
prevented by changing the winding spee&.'is shown in
Pig. 6. The first regulating system 96 comprises —
like the embodiment illustrated in Fig. 5.——-a
thread-tension sensor 90 which is mounted so aé to be
rotatable about an axis 93 and is pre-tensioned by a
torsion spring 94 (see Fig. 5). The thread 10 is guided °
below th; member 51 by the draw-off rollers 13, 14.
while it is guided above the member 91 by a thread guide

150 held by the machine frame 18.
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The thread-tension senso: 90 is constructed in the
form of a guide for the push rod 83 which carries a stop
832. This stop 832 is adjustable and occupies a
position on the push rod 83 such that the thread-tension
sensor 90 can move freely within the range I-II (see
Fig. 7) in order to compensate fluccuations periodically
occurring in the thread tension, without running up on
the stop.aﬁz}' The adjustment of the stop 832 on the
push rod 83 thus;detetminés the boundary of the range
I-II with respect to the range II-III and thus the

threshold values'of the thread tension.

The push rod 83 ié guided in a guide 880 at the_end
of a bell crank levet 88 and is resiliently supported on
the said guide 880 by means of a setting ring 834 and a
resilient coupling member 833. The bell crank lever 88
is mounted on tne'machine'framé”la_and with its free end
embraces a dri§e pin 802 of the setting fork 80, which
is guided by means of two slots 803 ‘and 804 and two
guide pins 180 and 181 supported by the machine frame 18

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

'Tﬁe éetting tock 80 carries a stop 805 which
cooperates Qith a stationary étop 182 of the machine
frame 18. 'In the embodiment illustréted;'one of the
stoés. némély the_stdp 805 of the setting fork 80, is

ad justable, since it is constructed in the form of a
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setting screw. In addition, a return apparatus 89 is
providgd. In accordance with tho'enbodinent illustrated
in FPig. 6 this is éonstruc:od in the form of a return
spring 890. one end of which is secured to :ho;michino
f:ano.#s and the other end of which is secured to th§

setting fork 80.

n account of the return apparatud 89, if no forces
transmitted from the first tequla;ing sysﬁol 96 act uion
the second tequl&ting systei 51; thc.sctting fork 90 and :
thus also the t:anshission element 61 are in a normal
position which is dgtétmined by th§ stops.leé'and 80s.
The tixiné of tng no;mal position cauéos the .
transmission ratio of the t:ansnislidn ge@:'s to be _
fixed. _In this way the tensioning pulllbf ;né'winding
head depends upon the atranqenedt or setting of the
stops 182/80S. The maximum transmission ratio which
cannot be exceeded., i.e. the maximum pe:iph§ra1 speed of

the cheese 11, is therefore fixed by the adjustable stop

805.

If the-periodic chread tensions move into another

' tension range as the cheese 1l increases on account of

the regions 110 and 111 which have increased to a
disproportionate extent and the increased winding speed
thus produced, the thread-tension sensor 90 reacts to

this by swings as far as the range II-II11.
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The thread tension sensor 90 thus strikes tho atop 832
and raiseb the settinq tork 80 tron the etop 182 by way
of the push rod 83 and the bell crank lever 88. " In thic

connexion the settinq tork 80 moves the transmiesion

element 61 —™ e.g. a settinq rinq -— tton its nornai
position, so that it reaches the region of greater
diameter of the tone wheel 60 and the reqion of smaller
dianeter of the cone wheel 62. The spool coller 3 ic
tneretore now driven at a lower rotationai speed in |
order to avoid movements in the ranqo ot the
fluctuations in the thread tension. 80 that even the
peripheral speed of the cneeee 11 driven by the epool
roller 3 is reduced. In tnie way tne windinq speed is

reduced, the thread tension is relaxed and the | o/

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

on account of the biaeing'ot'tne'settinc fork 80 by
the return epring 890, tne settinq :ork'ao'nas'the
tendency to return the transmission element 61 into the o
initial position. The increase in the pecipheral speed
of the cheese 11 obtained in this way leads again to an
increase in tne thread:teneion and thus to a movement of
the fluctuations in the tnread'teneion into the range
II-1I1. Tnie'cycieis'repeated until there is an
equilibriun at the transxtion between the ranges I-11
and II-III. 1In addition. the percentage differences in

diameter betweén the ranges 110, 11l and 112 of the
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cheese 11 becomeé increasingly small as the spool
increases., so that even the swings of the thread-tension

sensor 90 are increasingly reduced.

The return apparatus 89 can also be used in the

case ot tne embodiments illustrated in Pigs. 1 to §. It

prevents the thtead teneion sensor 90 — when leaving

the range I-I1 — from displacinq the ttanemission
element 61 so far that on account of the :eduction in
the tn:ead tension caused by this the thtead-tension
sensor 90 must immediately make a counter"teqmlation.
e.g. with the aid of a couoling member 830 and a setting
ring 831 (Fig. 5). Tnis can giie tise to a risk.that
the fluctuations in tne thread tension can finally no”
1onqe: be compensated. but are 1nc:easinq1y amplitied.
Thzs is reliably avoided however, by the return

apparatus.

In accordance witn Figs. 6 and 7 the thread-tension
sensor 90 comy:isee a luq 900. which extends essentially
parallel to the drive enaft 4 and'to the spool roller
3. An arnm (not shown) of a maintenance apparatus, which
can be moved along the machine, can cooperate with this
lug 900, in order to'pivot tne thread-tension sensor 90
from the thread path into the position IV for
thread-joininq'putposes tot=example.' Since the setting

fork 80 resting against the stop 182 cannot follow this
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movement. the coupling member 833 disposed between the
push rod 83 and :ho crancniscion element 61, i.e. the
se:ting fork 80. takes cho additional pa:h aa tht'

thread-tension sensor 90 pivots 1nto thc ponition Iv.

Another enbodincnt of a :otu:n ap}a:atuc 89 ts
shown in Piq. 8. In this connoxion thc cone whool 62 11.
mounted on a shaft 65 which is at an inclination
:elative to the d:ivo shatt 4 with tho cone wncnl 60.

Althouqh both cone wnoels 60 and 62 havo cho lll‘ doq:co

of conicity. the surfaces N ot cho cone whools 60 and

62 convezqe at tnis inclination, so ‘that a force
component P. which tends to return the t:ancnillion -
element 61 into the normal position. acts upon the

transmission element 61.

In acco:danco with riq. 8 tnil convorqeneo (anqlo
@) can bo set by cho cone whecl 62 bcinq nounted on a
boll crank 1ovoz 68 by way ot an intotnodiato lever 67.
This bell ctank lovot 68 is pivotablo about a shatt 680,
the free end conp:ising a slot 681 in which a sattinq |
eccentric 682 engages. The into:ngdiato lovo: 67 is

acted upon by a cpnpresqion spring 670 which is

"suppo::ed in an appropriate manner on a stétiona:y part

of the machine frame 18.
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In accordance with Fig. 9 this convergence (angle

@) can be attained by the two cone wheels 60 and 62

having a different degree.qt conicity (see anqles_g1

and 8,), as a result of which a force compogedt P acts
upon tna_cransmission element 61, which tends_co:return
it to the normal position. In order to ensufe a long
service life ot.ﬁhe t:ansﬁission”member 61, its inner
and outer peripheral surfaces have the same deqrqu q:
conicity as the two cone wheels 60 aﬁd 62, 8o that thq
degrees of conicity of the transmission member 61 and of

the coné wheels 60 and 62 match one another.

.As ﬁhe pregeding désciib;ion shows, the subject
matter”of the invention can be modified in numerous
ways. dthe: modifications can pe made by exchanging one
feature for aﬁother or replacing them by equivalents or
combinations thereof, without departing from the
invention. Thus, for example, instead of the stops 80S
and 182, which are associated with the setting fork 80,
a stop can also be provided on which the transmission
element 61 runs up., so that this stop defines the
maximum setting path of the ctansmission element 61 in

its setting direction.
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Claims:

1. Apparatus for w1nding a thread’ supplled at constant
speed on to a cheese (11) compriszng a spool roller (3)
bear1nq the cheese and dr1v1ng 1t v1a 1ts per1pnery. two
regulat1ng systems (96. S) of wnich the first (96)
compensates per1od1c fluctatnxs in tnread tensxon and
the second (5) nas two cone wheels (60. 62) and _
compensates movements of range ot thread tension by
varying tne drive speed of tne spool roller (3). a
transm;sslon element (61) connected to the f1rst.
regulating system (96) and determ1n1ng the transmission
ratio of the second regulating system (5) and disposed
in axlally adJustable manner between the cone wheels

(60, 62) of the second regulatlng system (S) and

returnable to a normal posltlon by a return dev1ce (89).

characterised in that the transmission element (61) is
associated with an abutment'(éosj fcr'determlning a
normal position of the transmission elément (61)
determining the maximﬁm'transmisslon ratio of'tne'
transmission gear (5). |

2. A device according to claim 1, characterised in that
the adjustable abutment (805, 802) is associated with a
setting fork (80) for the transmission element (61) and

‘actuated by the return device (89).
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3. A device 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 1 to 3,
characterised in that the return apparatus (89) is

constructed as. a return spring (890).

5. A device according to one or mo:é of claims 1 to 4,
characterised in that the return apparatus (89) is
éqnstructed in the form of con#érging surfaces of the
cohe wheels (60, 62). |

6. A device according to claim S, characterised in that
the cone wheel (62) forming the driven part is mounted
qﬁ a shaft (65S) which is inclined relative to the drive
shaft (4) which carries the cone wheel (60) forming the

drive part.

7. Appatatug according to claim 6, characterised in
that the inclination of the shaft (65) of the cone wheel

(62) constituting the driven part is adjustable.

8. Apparatus according to claim 7, characterised in
that the adjustable shaft (65) is mounted on a lever

(68) with which a setting cam {(682) is associated.
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9. Apparatﬁs acco:dingito-claim S, ¢narac;er13ed in

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

conicivty.

| o
10. Apparatus according to claim 9, characterised in
that the surfaces“of-théit:ansmission elément=(61) héve'
various degrees of conicity adapted to the conicity of
the cone wheels (60, 62). | -

| "/

11. A device according to one or more ‘of claims 1 to 10
for manufacturing conical*chéeses;'Characte:ised“iﬁ-that
the transmission gear (S) is disposed on the
smaller-diameter end of the conical cheese (11) inserted HJ'

"into the spool apparatus.



